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Pabouas mporpamMma IuCHUIIIINHBI «buoxumus» pa3pa60TaHa B COOTBCTCTBHMM C:

OI'T

[Topsanox
OpraHu3alyu U
OCYIIECTBIICHUSA

oOpazoBaTeabpHON
JIeATSIILHOCTH

[Ipuka3z MuHHCTEpPCTBA HAyKH M BBICIIETO 0Opa30BaHUS
Poccuiickoit denepanu ot 20.10.2021 r. Ne 951 «O6
YTBEPKICHUH benepaibHbIX rOCyJIapCTBEHHBIX
TpeOOBAHUM K CTPYKTYpE MPOrpaMM MOATOTOBKH HAYYHBIX
M HAy4YHO-TEJAarorMuecKuX KaJpoB B aCHUPaHTYype
(aTBIOHKTYpE), YCIOBHSM UX pealu3alldd, CpoKaM
OCBOCHHSI 3THUX TPOTPAMM C yUE€TOM Pa3IMYHBIX (Hopm
oOy4eHws, 00pa3oBaTEIbHbBIX TEXHOJIOTHI 5
OCOOEHHOCTEW  OTHEIbHBIX KATErOpUH  aCIHUPaHTOB
(aIBIOHKTOB).
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1 IlepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS MO IMCHMILINHE
Henau u 3a1a4n U3yYeHUS TUCHUILTHHBI

Heab n3yyeHuss AMCUUILVINHBI: YTITyOJIEHHOE N3yUYE€HNE METOAO0IOTHUYECKIX
U TEOPETUYECKUX OCHOB OHOJOTMYECKOW XMMHUHU; (HOPMUPOBAHHE YMEHHHA U
HaBBIKOB CaMOCTOSITEJIbHON Hay4YHO-UCCIIE0BATEIbCKON U Hay4YHO-
IIEJarOTMYECKOMN AEATEIBbHOCTH.

3agauyu JIEKIUOHHOIO0 Kypca: YriayOJIeHHOE OCBEIIEHHE COBPEMEHHBIX
MpeACTaBICHUM 1O 0a30BBIM pazjeiiaM OHUOJOTMYECKONM XHMMHH; OCHOB
J0OKa3aTeapHONM  jaboparopHo  meauimHbl.  OcCBEIIEHHME  METOAUYECKHUX
BO3MOKHOCTEH W HAyYHO-NPAKTUYECKOM 3HAYMMOCTH COBPEMEHHBIX METOJIOB
OMOXMMUYECKOT'0 MCCIICIOBAHMS.

3agaum NMpaKTH4YeCKUX 3aHATHI: 00ECIIEYUTh YCBOCHHUE TEOPETUUYECKOTO
MaTepHaa JIEKIIMOHHOTO Kypca; cpOpMUPOBATh YMEHUS U HABBIKH, TTO3BOJISIOLINE
BECTH HAYYHO-HMCCIIEOBATEIbCKYI0 U HAYYHO-TIEJArOTUYECKYIO JIESITEIBHOCTh MO
n30paHHOM CIIEUaIbHOCTH.

Tabnuya 1
dopmupyembie [1nanupyemblie pe3yabTaThl 00y4eHUsI
KOMITCTCHITUH B pesynbrare n3ydeHus: JUCLMIUIMHBI CTYJICHT JI0JKEH:
3Harb:  o0mME  3aKOHOMEPHOCTU  aHaboJIM3Ma,
MeTaboJiM3Ma U KaTaboJu3Ma OCHOBHBIX OMOMOJIEKYT;
-MCTOJb30BAHKE BO3MOKHOCTEMN COBPEMEHHBIX
OMOXUMHUYECKHUX METOAOB B JAOOPATOPHON TUArHOCTUKE
CIIOCOOHOCTB K .
3a00J1€BaHMI;
KPUTHYECKOMY
-OCHOBHBIC  TPUHUUIBI  OpPraHU3alMM  HAYYHOTO
aHaJIN3y U OLIEHKE
npolecca,  OpraHu3aluy  IPOBEACHHMS  HAy4YHOIO
COBPEMEHHBIX
HKCIIEPUMEHTA;
HAYYHBIX .
. -OCHOBHbIE IPUHLIUITBI HAYYHOH 3TUKH
TOCTHUKCHHM,
Ymersb: -aHAJIN3UPOBATH 3¢h(HEKTUBHOCTH
TE€HEPUPOBAHUIO .
. MIPOBEICHHBIX WCCJICIOBAHUA, BBISIBIISITh
HOBBIX HJIeH TpU
HECOOTBETCTBUS PE3YyJIbTATOB MTOCTABICHHBIM 3a/1a4aM;
peLIeHUH

-M0JIb30BATHCSI COBPEMEHHBIMH 3JIEKTPOHHBIMU 0a3amMu
HAy4YHbIX JIaHHBIX, OPUEHTHUPOBATHCS B BO3MOKHOCTAX
cetu MHTepHeT;

-nenaTh  HayuyHble  0000mieHus, (HopmyIupoBaTh

HCCICAOBATCIIbCKUX U
IPAaKTHYCCKHUX 3a/1a4,
B TOM 4YHCJIC B

MEK I CITUTUTHHAPHBIX
BBIBOJIBIL;
o0acTax
-BECTH HAYUYHYIO TIEPETHUCKY;
-HaBBIKAMHU IIPOBEICHUS HWCCIIeJOBAHUI Ha

OMOXUMHUYECKUX aHAITM3ATOPAX;
-HaBBIKAMHM CTaTHUCTUYECKON 0O0pabOTKH MOTyUEHHBIX
MaTepUajIoB JUIsl aHAJIN3a;
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Baanersb: -COBpeMEHHBIMU METOJAMH WCCIICIOBAaHUS B
OHMOXMMMU,

-HaBbIKaMHU HAITMCAHUS HAYYHBIX CTaTCH M 0030pOB;
-BeJICHHEM HayYHOU JUCKYCCHH,;

TOTOBHOCTH
y4acTBOBAaTh B paboTe
POCCHICKUX U
MEKTyHapOTHBIX
UCCIICIOBATEIILCKUX
KOJUIESKTHBOB TI0
PEIICHUY HAYYHBIX U
HaAyYHO-
o0pa3oBaTeIbHBIX
3aJ1ay;

3HaTh: -00IIME 3aKOHOMEPHOCTH CTPOCHHS U
(GYHKIMOHUPOBAHUS  KJIETOK, TKAHEM M  LEJI0ro
OpraHu3Ma B HOPME U NaTOJIOTHH;

-001IMe 3aKOHOMEPHOCTH aHaboIM3Ma, MeTaboau3mMa 1
KaTa0oyM3Ma OCHOBHBIX OMOMOJIEKYT;

-OCHOBbI MOJIEKYJIIPHON OHOJIOTHUH, MOJEKYJISIPHON
TeHETHKHU, TCHHOW WHKEHEPHH,

-OCHOBHBIE MEXaHU3Mbl PEryJsiuUd  MeTadoyM3Ma
OCHOBHBIX OHOMOJIEKYJI;

-0011IMe 3aKOHOMEPHOCTH B3aUMOCBSI3M METa0O0JIM3Ma
OCHOBHBIX  OMOMOJIEKYJI, KJIIOUE€BbIE METa0OJIUTHI
oOMeHa BCIIECTB;

-HCIOJIb30BAHKE BO3MOKHOCTEMN COBPEMEHHBIX
OMOXUMHUYECKUX METOJIOB B JIAOOPATOPHOU TMArHOCTUKE
3a00JIEBaHHI;

-OCHOBHBIC  TIPWHIIMIBI  OpPTaHU3ANMH  HAYYHOTO
npolecca, OpraHu3alid  MPOBEACHHS  HAYyYHOTO
HKCIIEPUMEHTA;

-OCHOBHBIC MPUHIIUITBI HAYYHON ITUKU

YMeThb: -1JIaHUPOBATH MMPOBEJCHUE IKCIIEPUMEHTA;
-CO3/1aBaTh DKCIEPUMEHTATbHBIC MOJICIIN;
-OCYIIECTBIISITH BHIOOP ONTUMAIbHBIX OMOXUMHYECKUX U
JPYTUX METOJIOB JIJIsi TPOBEICHHUS UCCIICIOBAHU;
-aHAJIU3UPOBATH MOJIyYCHHBIC pE3yIbTATHI
MIPOBEICHHBIX HCCIIEIOBAHUI;

-M0JIb30BATHCSI COBPEMEHHBIMH 3JIEKTPOHHBIMU Oa3amMu
HAyYHBIX JTAHHBIX, OPUCHTHPOBATHCS B BO3MOXKHOCTSIX
cetu HTEpHET

-mUcaTh HAy4YHbIC MyOJUKAIuu (TE€3UCHI, CTaThH,
1oCcoOus | T.1.)

Bananerb: -COBpeMEHHBIMU METOJAMH UCCIICIOBAHUS B
OMOXHUMUM;

-HaBBIKaMU TJTAHUPOBAHUS
HKCIIEPUMEHTAJILHOUCCIIEI0BATENBCKON PadOTHI;
-HaBBIKAMHU B3SITHS OWOJIOTMYECKOTO Marepuaia s
OMOXUMHUYECKOTO UCCIICIOBAHMS Y DKCIIEPUMEHTATBHBIX
KUBOTHBIX;

-HaBBIKaMHU MIPOBEICHHUS UCCIIeI0BAHUM Ha
OMOXMMHUYECKUX aHAIM3ATOPAX;

-HaBBIKAMH CTaTHCTUYECKON 0OpabOTKH TOTyYEHHBIX
MaTepHuasioB sl aHAJIN3a;

-HaBBIKAMH HAIMTMCaHMs HAYYHBIX CTATeH 1 0030pOB;
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-OCHOBHBIMU TIPUHIIUIIAMH J0Ka3aTEIbHON OMOJIOTUU U
MEIUIAHEL;
-BEJICHUEM HayYHOU JUCKYCCUHU

CIIOCOOHOCThH
IUTAHUPOBATh U
pemiaTh 3a1a4u

COOCTBEHHOTO

npodeccruoHamTbsHOTO
1 JTUYHOCTHOT'O
pa3BUTHS

3HaTh: 001IME 3aKOHOMEPHOCTH B3aUMOCBSI3U
MeTab0IM3Ma OCHOBHBIX OMOMOJIEKYJI, KJIIOUEBBIC
MeTa0O0JIUThI OOMEHA BEIISCTB;

- OCHOBHBIC OMOXMMHYECKUE MEXAHU3MbI Pa3BUTHUS
0O0JIE3HEN y YEJIOBEKA, B TOM YHCIIE HACIEACTBEHHBIX;
-MCTOJIb30BaHKE BO3MOXKHOCTEN COBPEMEHHBIX
OMOXUMHUYECKUX METOJIOB B TAOOpATOPHOM
JIMAarHOCTHKE 3a00JIEBAHMUI;

-OCHOBHBIE METO/IbI, UCTIOIb3yEMbIE B OMOXUMUMU;
-OCHOBHbBIE MPUHIIUIIBI HAYYHOW STUKHU;

-OCHOBHBIE MPUHIIUIIBI 3aITUTHI 043 TaHHBIX U
uHdopmaIuu;

-OCHOBHBIEC TPEOOBAHUS TEXHUKHU 0€30MTACHOCTHU K
pabodemy MecCTy.
YMeTh: IJIaHUPOBATH MPOBEACHUE AKCIIEPUMEHTA;

-OLICHUBATh MMOJYYCHHBIE PE3YyJIbTaThl METOJIOB
HCCJIETOBAHNS B OMOXHUMUH;

-aHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTATHI
MIPOBEJCHHBIX UCCIIEI0BaHUNL;

-aHAJIU3UPOBATH Y(PPEKTUBHOCTH MTPOBEACHHBIX
MCCIIEIOBAHUM, BBISIBISITh HECOOTBETCTBUS PE3YJIbTATOB
MOCTABJICHHBIM 3a/1a4aM;

-TI0JIb30BAThCSI COBPEMEHHBIMU AJIEKTPOHHBIMU Oa3aMu
Hay4YHBIX JJAHHBIX, ODUEHTHUPOBATHCS B BO3MOKHOCTSIX
ceru MHTepHeT;

-JIeTIaTh Hay4Hble 00001eHus, (OpMyIUPOBAThH
BBIBOJIBL;

-MCI0JIb30BaTh COBPEMEHHBIE MHHOBAIIMOHHBIC
TEXHOJIOTUH 00yUYEeHUs
Bananers: cOBpeMEHHBIMU METOJJaMU UCCIICIOBAHUS B
OMOXHUMUM;

-HaBBIKAMHU CTATUCTUYECKON 00PabOTKH MOTYyUEHHBIX
MaTepHuayioB JIs aHann3a; OHaBbIKAMU HAITUCAHUS
HAy4YHBIX CTaTe U 0030pPOB;

-BEJICHUEM HAyUYHOU JUCKYCCHUHU;

-HaBBIKOM COCTABJICHUSI HAYYHBIX OTYETOB U OTUETOB O
poJieJIaHHOM padoTe (Tegarorn4eckoi, yaeoHo-
METOJMYECKON, BOCIIUTATENBHOW), BEAECHUS YYETHO-
OTYETHOM JIOKYMEHTAIIUHU.

CIIOCOOHOCTD U
TOTOBHOCTbD K
OpraHU3aIHH
IPOBEICHHUSI

3HaTh: -001IMe 3aKOHOMEPHOCTH OPTaHU3AIUHN KUBOU
MaTepuHu;

-001111e 3aKOHOMEPHOCTH CTPOCHUS U
(GYHKIIMOHUPOBAHUS KJIETOK, TKAHEH U IEJI0TO
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MPUKIATHBIX
Hay4YHBIX
HUCClIeI0BaHN B
001acTH OMOJIOTHH U
MEIUIIUHBI

OpraHu3Ma B HOPME M MaTOJIOTUH; -001Iue
3aKOHOMEPHOCTH aHa0oIM3Ma, MeTaboIu3Ma u
KaTa0oyM3Ma OCHOBHBIX OMOMOJIEKYJI;

-OCHOBBI MOJICKYJIIPHON OMOJIOTHUHU, MOJICKYJISIPHOM
TCHETHKHU, TCHHOW WHXCHEPHH,

-OCHOBHBIE MEXaHHU3MBbI PETYJISAIINNA MEeTa0oIn3Ma
OCHOBHBIX OHOMOJICKYT;

-001I1e 3aKOHOMEPHOCTH B3aMMOCBSI3H METa00IM3Ma
OCHOBHBIX OMOMOJIEKYJI, KITFOUEBhIE METAOOIUTHI
oOMeHa BEIIECTB;

-OCHOBHbIE OMOXMMUYECKHUE MEXaHU3MbI PA3BUTHSI
OoJie3Hel y YenoBeKa, B TOM YHCII€ HACIeACTBEHHBIX;
-MCTOJIb30BaHNE BO3MOXKHOCTEN COBPEMEHHBIX
OMOXUMHUYECKUX METOJIOB B TaOOPATOPHOM
JIMAarHOCTHKE 3a00JIEBAHMUI;

-OCHOBHBIE METO/IbI, UCTIOIb3yEMbIE B OMOXUMUMU;
-OCHOBHBIC TIPUHIIAIIB OpPTaHU3AINHA HAYIHOTO
mpoIiecca, OpraHu3aIiy MPOBEACHUS HAYIHOTO
DKCIIEPUMEHTA

YMeTh: -TUTaHUPOBATH MTPOBEACHUE SKCIICPUMEHTA,
-OCYIIECTBIISITH BEIOOP ONTUMATBHBIX OMOXUMHUYECKHIX
U APYTHX METOJIOB JJIsl TIPOBEICHUS NCCIICIOBAHMIM;
-OLICHUBATh 3HAYMMOCTh METOJIOB OMOXUMUYECKUX
HCCIICIOBAHUN;

-OLICHUBATh MOJYUYEHHBIE PE3yJIbTaThl METOIOB
UCCJIEIOBaHUS B OMOXUMUM;

-KOHTPOJIMPOBATH BHITIOJIHEHUE PaHEe TOCTABICHHBIX
3aJ1a4; -TI0JIb30BaThCsl COBPEMEHHBIMU AJIEKTPOHHBIMU
0a3aMy Hay4HBIX JIAaHHBIX, OPUEHTHUPOBATHCS B
BO3MOXHOCTSX ceTH MHTepHeT;

-JieNIaTh Hay4Hble 00001eHus, (OpMyIUpOBaTh
BEIBOJIBL;

-IIcaTh HAYYHBIC MMyOJIMKAITUHU (TE3UCHI, CTaThH,
mocoous u T.1.);

-aHAJTM3UPOBATH COBPEMEHHYIO HAYYHYIO JIUTEPATYPY;
Baanersb: -coBpeMEHHBIMU METOJIAMU UCCIICTOBAHUS B
OMOXHUMUM;

-HaBBIKAMU TIJIAHUPOBAHMUS
HKCIIEPUMEHTATLHOUCCIICIOBATEIHCKON padOTHI;
-HaBBIKAMU TTPOBEICHUSI HCCIICIOBAHUHN Ha
OMOXUMUYECKUX aHATM3ATOPAX;

-HaBBIKAMU CTATUCTHUYECKON 00pabOTKH MOTyYEHHBIX
MaTepHaioB JJIs aHAJIN3a;

-HaBBIKAaMU HAITMCAHWS HAyYHBIX CTaTeH U 0030pOB;
-OCHOBHBIMU TIPHHITUIIAMH JI0Ka3aTEIbHON OMOJIOTHH H
METUITUHBI,
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-BCACHUECM HaquOﬁ JAUCKYCCHH;

CIOCOOHOCTH U
TOTOBHOCTb K
aHanauzy, 0000IIEHUIO
U yOITMYHOMY
IPEICTaBIICHUIO
pe3yabTaToOB
BBITIOJIHEHHBIX
HAyYHBIX
UCCIIEIOBAaHU

3HaTh: -0011IMe 3aKOHOMEPHOCTH CTPOCHUS U
(YHKIIMOHUPOBAHUSA KJIETOK, TKAHEH U 1IeJI0r0
OpraHu3Ma B HOPME U MaTOJIOTHH;

-00I1Me 3aKOHOMEPHOCTH aHa00IM3Ma, MeTaboIu3Ma 1
KaTaboM3Ma OCHOBHBIX OMOMOJICKYT;

-OCHOBBI MOJICKYJISIPHOU OMOJIOTHH, MOJICKYJISIPHON
T€HETUKH, TCHHOU UHXKCHEPUH;

- OCHOBHBIE OMOXHUMHUYECKUE MEXAaHU3MbI pa3BUTHUS
OoJe3Hel y YenoBeKa, B TOM YHCII€ HACTIEACTBEHHBIX;

-MCI0JIb30BAHUE BO3MOYKHOCTEW COBPEMEHHBIX
OMOXUMHUYECKUX METOJIOB B JJaOOpaTOpHOM
JIMAarHOCTHKE 3a00JIEBAHMUI;

-OCHOBHBIE MPHUHIUITBI OpPraHU3al1y MPENOJaBaHNs
JUCIUTUIMHBI 00YYaIoNuMCs B BY3€, OCHOBHBIC
COBPEMEHHBIEC TEXHOJIOTUH MPENOJaBaAHMUS;

-OCHOBHBIC MPUHITUIIBI 3aIUTHI 0a3 TaHHBIX U
uHpopManmn
YMmeth: -aHanu3upoBaTh 3PGHEKTUBHOCTD
MIPOBEJICHHBIX UCCIIEI0BAaHUMN, BBISBIISITH
HECOOTBETCTBUS PE3YIHTATOB IMOCTABJICHHBIM 3a/la4aM;
-(OpMyIHPOBATH KOPPEKTUPYIOIINE MEPOTIPUITHS TIPU
BBISIBJICHUW HECOOTBETCTBUH €U, 3a]1a4 U
MOJTYYEHHBIX PE3YJIbTaTOB;

-KOHTPOJIUPOBATH BBIMIOJIHEHUE PAHEE TTOCTABICHHBIX
3a/1ay;

-TI0JIb30BAThCSI COBPEMEHHBIMU AJIEKTPOHHBIMU Oa3aMu
Hay4YHBIX JJAHHBIX, ODUEHTHPOBATHCS B BO3MOKHOCTSIX
cetu UHTEpHET;

-JieNIaTh Hay4Hble 00001eHus, (OpMyIUpOBaTh
BBIBO/IbI; -TTUCATh HAYYHbIE MyOJUKAIUU (TE€3UCHI,
CTaTbU, MOCOOUS U T.1.);

-aHAJIM3UPOBATH COBPEMEHHYIO HAYUHYIO JINTEPATYPY;
-JIOHECTH MOJyYEHHBIE B HAYYHOUCCIIEA0BATEIHCKOM
IIPOIIECCe 3HAHUS 10 OOYyJaIOIIUXCS

Buiagerb: -HaBbIKAMM HAMMMCAHUS HAYYHBIX CTATEN U
0030pOB;

-OCHOBHBIMU TIPUHIIUIIAMH JI0Ka3aTEIHLHON OMOJIOTHH U
MEIUIIVHBI;

-BEJICHUEM HAyUYHOU JUCKYCCHHU;

-HaBBIKAMU TIE€JJarOTHYECKON MOJATOTOBKH K padoTe B
CTYJICHUYECKUX TPYIIIax;

-HaBBIKAMU COCTAaBJICHUSI HAYYHBIX OTYETOB U OTYETOB
0 MpojieraHHoM padoTe (Teaaroruiyeckoi,
y4eOHOMETOIMYECKOM, BOCITUTATEIILHOMN ), BEJICHUS
YYETHO-OTYETHON JJOKYMEHTAIIUU
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TOTOBHOCTb K
IIPENoAaBaTeIbCKON
NEeSATETLHOCTH T10
o0pa3zoBaTeIbHBIM
nmporpamMmam
BBICIIIETO
oOpa3zoBaHus;

3HaTh: -00111e 3aKOHOMEPHOCTH OPTraHU3aIlUN KUBOU
MaTepuH;

-001111e 3aKOHOMEPHOCTH CTPOCHUS U
(YHKIIMOHUPOBAHUSA KJIETOK, TKAHEH U 1IeJI0r0
OpraHu3Ma B HOPME U MaTOJIOTHH;

-00I1Me 3aKOHOMEPHOCTH aHa00IM3Ma, MeTaboIu3Ma 1
KaTaboJIM3Ma OCHOBHBIX OMOMOJIEKYJT;

-BO3pacTHBIC OCOOEHHOCTH MeTaboIM3Ma
YEJIOBEUECKOTO OPTaHnu3Ma;

-OCHOBHBIE MEXaHHU3MBbI PETYJIAINA METa00IM3Ma
OCHOBHBIX OMOMOJIEKYT;

-001111e 3aKOHOMEPHOCTH B3aHMOCBSI3H META00JIM3Ma
OCHOBHBIX OMOMOJIEKYJI, KJTFOUEBbIE METAOOTUTHI
oOMeHa BEIIECTB;

- OCHOBHBIC OMOXHUMHUYECKUE MEXaHU3MbI pa3BUTHUS
OoJe3Hel y YeoBeKa, B TOM YHCII€ HACTEACTBEHHBIX;

-HCTIOJb30BAHIE BO3MOKHOCTEH COBPEMEHHBIX
OMOXMMHUYECKHX METOJO0B B JIaDOpaTOPHOM
JIHArHOCTHKE 3a00JICBaAHUN;

-OCHOBHBIE METO/IbI, UCIIOIh3YEMbIC B OMOXUMUHT
YMeThb: -OIICHHBATh 3HAYUMOCTH METOJIOB
OMOXUMHUYECKUX UCCIICIOBAHU;

-OLIEHUBATh MOJYUYEHHBIE PE3YyJIbTaThl METOIOB
UCCJIEIOBaHUS B OMOXUMUM;

-TI0JIb30BAThCSI COBPEMEHHBIMU AJIEKTPOHHBIMU Oa3aMu
HAyYHBIX JIaHHBIX, OPUEHTHUPOBATHCSA B BO3MOKHOCTSIX
ceru MHTepHeT;

-IIcaTh HAYYHBIC MMyOJIMKAIUU (TE3UCHI, CTaThU,
OCcoOHs H T.1.);

-IJTAaHUPOBATh, OCTABIISATh U BECTH MPOTOKOJ HAYYHBIX
HCCIICIOBAHUM;

-JIOHECTH TIOJTyYCHHBIEC B HAYYHOUCCIIEA0BATEIECKOM
MpoIIeCcCe 3HAHUSA /10 OOYyYaIOIINUXCS,;

-BHEPSTH PE3yIbTAThl CBOCH HAYYHOU JAEATEITHHOCTH B
y4eOHbII npouecc Kapeapbl, 0pOpMIISITh aKThI
BHEJIPCHMUS;

-HCTIOJB30BaTh COBPEMEHHbBIE MHHOBAITMOHHBIC
TEXHOJIOTUH O0YUYEHUS CTYICHTOB (DJIEKTPOHHBIC
oOpa3oBaTeIbHbIE PECYPCHI, JIEKTPOHHBIC aTLOOMBI,
WHTEPaKTUBHBIC JOCKH, TECTUPOBAHUE, B TOM YHCIIE ON
line u T.11.);

-(opMUPOBATH MYJIbTUMEIUIHBIC TIPE3ECHTAINH,
JTEMOHCTPHUPYIOITUE OCHOBHBIE Pe3yJIbTaThl HAYYHBIX
WCCJICIOBAHMIA M MTPE3CHTAINH ISl Y4eOHOTO MpoIiecca;
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-BJIaJICTh BHUMAHUEM ayJIUTOPUH, BECTH TUCKYCCHUH,
yOek1aTh B IIPABOTE CBOMX IMPECTABICHUN KOJUIET U
OTIIOHEHTOB,;

-KOPPEKTHO OOIIATHCS C KOJUIETaMH, CO
BCIIOMOTaTEIIbHBIM MIEPCOHAJIOM, CTYICHTAMU;

-BE€CTU BOCIUTATEIBHYIO PA0OTY CO CTyICHTaAMHU,
BCIIOMOTaTEIIbHBIM MIEPCOHAIOM

Biagers: -. COBpEeMEHHBIMU METOIAMU UCCIICIOBAHUS
B OMOXMMMU,

-HaBBIKAMH ITPOBEJICHUS UCCIEAOBAHUMN Ha
OMOXMMHYECKUX aHAJIM3aTOpaX;

-HaBBIKAMU HAIlMCAHUS HAyYHBIX CTaTeH U 0030POB;

-HaBBIKAMU CO3/1aHUS MYJIbTUMEIUNHBIX IPE3CHTALIUM,
BBICTYIUIEHUS IEPE] HAYYHOU ayIUTOPUEH;
-BEJICHUEM HAy4YHOMN JUCKYCCHUH;

-HaBBIKAMU TMEJaroruueckoi MmoAroToBKU K paboTe B
CTYJAEHYECKUX IPYyNIax; ~-HABBIKAMHU COCTABJICHUS
Hay4YHBIX OTYETOB M OTUETOB O MPOJICIAHHON paboTe
(memaroru4eckou, yueOHOMETOAUUECKOM,
BOCIIUTATEBHOM), BEJICHUSI YYETHO-OTUYETHOM
JIOKYMEHTALIUH.

CIIOCOOHOCThH
MIPUMEHSTH U
COBEPIIIEHCTBOBATh
METOIbI
OMOXUMHYECKOTO
aHajn3a ¢
IPUMCHCHUEM
COBPEMEHHOMU
OMOXMMHUYECKON
anmapaTtypbl s
MIPOBEICHUS
Hay4YHOTO
AKCIIEPUMEHTA U
KJIIMHUYECKOM
MUATHOCTUKU

3HaThb:

-001111e 3aKOHOMEPHOCTH B3aHMOCBSI3H METa00IM3Ma
OCHOBHBIX OMOMOJIEKYJI, KJIFOUEBBIE METAOOIUTHI
oOMeHa BEIIECTB;

-OCHOBHBIC OMOXUMHUUYECKHNE MEXaHU3MbI Pa3BUTHS
OoJie3HEH y YelIOBEeKa, B TOM YHUCJIE HACIEACTBCHHBIX;
-MCIIOJIb30BAHUE BO3MOYKHOCTEH COBPEMEHHBIX
OMOXUMHUYECKUX METOJIOB B Ta0OpaTOPHOI
JIHArHOCTHKE 3a00JICBaAHUM;

-OCHOBHBIE METO/Ibl, UCTIOIb3YEeMbI€ B OMOXUMUH;

-OCHOBHBIE MPUHITUIIBI 3aIUTHI 0a3 JAHHBIX U
uH(popmanuu;

-OCHOBHBIEC TPeOOBAHUS TEXHUKHU 0€30MACHOCTHU K
pabouemMy MecTy.

YMeThb: -IIaHUPOBATh IPOBEICHUE IKCIIEPUMEHTA;
-OCYIIECTBIISITH BEIOOP ONTUMAJIBHBIX OMOXUMHYECKUX
U IPyTUX METOJIOB JIJIsl MPOBEACHUS UCCIICI0BaHUMT;
-OIICHUBATh MOJIYUYCHHBIC PE3YIbTaThl METOJ0B
HCCJIEIOBAaHNs B OMOXUMHUU;

-aHAJIU3UPOBATH MOTYUYEHHBIC PE3YIIbTAThI
MIPOBEJICHHBIX UCCIIEI0BaHUMN

Buaaaers: -HaBbIKaMU ITPOBEAEHUS UCCIICIOBAHUM HA
OMOXMMHUYECKUX aHAIM3ATOPAX;

-HaBBIKAMU MIPUTOTOBJICHUS] OOBEMHBIX PACTBOPOB JJISI
OMOXMMHYECKHUX HCCIIEJOBAaHMI;
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-HaBBIKAMU TIEPEBO/IA PA3TUYHBIX KOHIIEHTpAIU
BemiecTB B cuctemy enuHuI] CH ni1ig 6MOXMMHUYECKOro
HCCIIEIOBAHUA

CIIOCOOHOCTH
IUTAHUPOBATh U
IIPOBOJIUTH HAYYHBIC
HCCIIEIOBAHUS B
00acTH OMOXHUMUH, a
Tak)Ke y4aCTBOBATh B
MEXKTUCIUTUTHHAPHBIX
paboTtax

3HaTh: -00I11Me 3aKOHOMEPHOCTH OpraHU3alUH KUBOM
MaTepuu;

-00111e 3aKOHOMEPHOCTH CTPOCHUS 1
(YHKIIMOHUPOBAHUSA KJIETOK, TKAHEH U 1IeJI0r0
OpraHu3Ma B HOPME M MaTOJIOTHH; -001IHe
3aKOHOMEPHOCTH aHa0oIM3Ma, MeTaboM3Ma 1
KaTaboJIM3Ma OCHOBHBIX OMOMOJIEKYJT;

-OCHOBHBIC MEXaHU3MBI PETYJISIIIUN MeTaboIu3Ma
OCHOBHBIX OMOMOJIEKYT;

-00111e 3aKOHOMEPHOCTH B3aUMOCBSI3M MeTab0IM3Ma
OCHOBHBIX OMOMOJIEKYJI, KJTFOUEBbIE METAOOTUTHI
oOMeHa BEIIECTB;

- OCHOBHBIC OMOXMMHYECKUE MEXAHU3MbI Pa3BUTHS
0oJe3HeH y YeloBeKa, B TOM YHCIIC HACIEACTBEHHBIX;
-FCTIOJIb30BAHKE BO3MOYKHOCTEH COBPEMEHHBIX
OMOXMMHUYECKHX METOJ0B B 1aDOpaTOPHOM
JIHArHOCTHKE 3a00JICBaAHUM;

-OCHOBHBIE METO/IbI, HCTIOJIb3YEMbIC B OMOXUMUHU
YMeTb: -1JIaHUPOBATH MPOBEJCHUE IKCIIEPUMEHTA;
-OCYIIECTBIISITH BEIOOP ONTUMATIBbHBIX OMOXUMUYECKHUX
U APYTUX METOJOB JIJIsl IPOBEICHUS UCCIIEA0OBaHU; -
OIICHHBATh 3HAYUMOCTH METOJIOB OMOXUMUYECKHUX
HCCIICIOBAHUN;

-OlLIEHMUBATh MOJYUYCHHbIE PE3YyJIbTaThl METOJIOB
UCCJIEIOBaHUS B OMOXUMUM;

-TTI0JTb30BaThCSI COBPEMEHHBIMU AJICKTPOHHBIMHU 0a3aMu
HAyYHBIX IAaHHBIX, OPHCHTHPOBATHCS B BO3MOYKHOCTSIX
cetu UHTEpHET;

-JieNIaTh Hay4Hble 00001eHus, (OpMyIupOBaTh
BEIBOJIBL;

-IIcaTh HAYYHBIC MyOJIMKAITUHU (TE3UCHI, CTaThH,
OCOOHS H T.1.);

-aHAJIM3UPOBATH COBPEMEHHYIO HAYUHYIO JTUTEPATYPY;
-TUIAaHUPOBATh, OCTABIIATH U BECTH MPOTOKOJ HAYYHBIX
MCCIIEIOBAHUM
Baanersb: -coBpeMEHHBIMU METOJIAMU UCCIICTOBAHUS B
OMOXHUMUM;

-HaBBIKAMU TUTAHUPOBAHUS
AKCIIEPUMEHTAILHOMCCIICIOBATEILCKON paOOTHI;
-HaBBIKaMH MTPOBEICHMSI CCIICIOBAaHUI Ha
OMOXMMHUYECKUX aHAIM3ATOPAX;

-HaBBIKAMHU CTATUCTUICCKON 00pabOTKH IMOTYyYECHHBIX
MaTepHaJIOB JJIs aHAJIN3a;
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-HaBBIKAMU HAIMCAHUS HayYHBIX CTaTe U 0030pOB;
-OCHOBHBIMH IIPUHITAIIAMH JI0KA3aTeIIbHOW OMOJIOTUH U
MEIULIMHBI

2 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

Jucuumuimza «BHoXUMUs» OTHOCUTCS K 00pa30BaTEIbHOMY KOMIIOHEHTY YacTH
bnoka aucuuIumHb! (MOLYIJIM) TPOrpaMMBbl ACITUPAHTYPHI.

3 O0beM QUCHUILUIMHBI M BUAbI Y4eOHOH PadoThI

TpynoemMkocTh TUCUMILUIMHBI: B 3.e. 5/ yac 180

Tabnuya 2
Bun yueOGHo#t paboTh Beero Cemectp
4acoB 1 2 3 4
KonTakTHas padora 98
B Tom yucie: - - - - -
Jlekuu 18 8 10 - -
[Tpaktnueckue 3ausatus (I13) 80 32 48
Cemunapsi (C)
CamocTosiTeJIbHAsi padoTa (Bcero) 82 32 50
B Tom uncre: - - - - -
ITIpopaboTka MaTepuaa JeKIHH,
MOATOTOBKA K 3aHATHIM
CamMocTosITeNIbHOE U3YUEHUE TEM
Pedepar
Bun npomexxyTOUHOM aTTecTaluu (3a4er,
3 K3
AK3aMEH)
OO6m1as Tpy10€MKOCTh Jac. 180 72 108
3.€. 5 2 3

4 Conepxanue TUCUUILTHHBI

1.Ctpoenue u GyHKIIMU OEIIKOB.
dopMupoBaHUE TIPEACTABICHUS O OeJkax KaKk O BaXKHEHMIIEM Kiacce

COEMHEHUN JJIsI OpraHu3Ma. bellku mpOCThIE€ U CIIOXKHBIE. YPOBHU OpPraHU3ALUU
0enKOBOM MOJIEKYJIbl. B3aMOCBSI3b CTPYKTYpHI U (PYHKIIUH.

buonornueckue  ¢Gynkuuu  OenkoB. Ponp  OenkoB B mpoleccax
MEXKKJIETOYHOTO U MEKMOJICKYJISIPHOTO y3HaBaHUs. benku-pepmeHTh, Oenku-
pelenTopsl,  TPAHCIOPTHBIE  OCNKHW, aHTHTENa, OEIKOBbIE  TOPMOHBI,
COKpaTtuTeNnbHble Oenku. MHorooOpasue CTPYKTYpHO U (YHKIIMOHATILHO
pa3nuuHbIX OenkoB. buonornyecku akTtuBHble MenTUAbl. CTPYKTYpHbIE OENIKH.
CamocOopka MHOTOMOJIEKYJISIPHBIX —OEJIKOBBIX CTPYKTYpP: MOJIH(PEPMEHTHBIX
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KOMIUIEKCOB, KJIETOYHBIX OpTaHEJUI, BUPYCHBIX YACTHII, KOJIJIAr€HOBBIX BOJIOKOH.
Metoner OenkoBoil xumun. KommyecTBEHHOE ompeneieHue OenkoB. MeTomabl
pasaeneHns U ounucTku OenkoB. dpaknnoHUpoBaHUe, aduHHAs, aOCOpOIMOHHAS,
MOHOOOMEHHAas xpomarorpadus, resb-PrIbTpanus, anexTpodopes,
UMMYHORJIEKTPOPOpe3, U303JIEKTpUIecKoe (HOKYCHpOBAHUE, MUMMYHO-OJIOTTHHT.
Metobl HaeHTU(OUKAIMYT TOMOT€HHOCTH OEJTKOB.

2. DepMEHTHI.

HUctopuss  oTkpeiTiss W us3ydeHus  (epmeHTOB.  OCOOCHHOCTH
dbepMeHTaTUBHOTO KaTaim3a. Kiaccudukanus W HOMEHKIaTypa (EpMEHTOB.
CpoiictBa ¢epmenToB. CrenupuIHOCTh JACUCTBUA. 3aBHUCHMOCTH CKOpPOCTH

(dbepMEHTATUBHBIX peakIuii oT Temmeparypsl, pH, KoHmeHTpanuu (epMeHTa u
cyoctpara. [lonstue o npodepMeHTax U uzodpepmeHTax. EAMHUIBI U3MEpEeHUS
aKTUBHOCTHU U KonuuecTBa pepmMeHTOB. KohakTopbl (pepMEHTOB: HOHBI METAIIJIOB U
koepmentsl. Kopepmentaoie QyHkuu BUTAMUHOB. MHTHOUTOpPHI (hepMEHTOB:
oOpatumbie U HeoOpatumble. Buasl  MHrHOMpOBaHUA:  KOHKYPEHTHOE,
HEKOHKYPEHTHOE, OECKOHKYpEHTHOE, CyOCcTpaTHOE M  aJJIOCTEPUYECKOE.
JlexapcTBeHHbBIE TIpenaparbl - WHTHOUTOPHI QepmeHToB. IlyTH perymnsiuu
aKTUBHOCTA ()EPMEHTOB: QUIOCTCPUUYECKHE WHTHOUTOPHI W  aKTHBATOPHI,
KaTATUTHYCCKUA W PETYJSATOPHBIA  IICHTPHI;  YETBEPTUYHAS  CTPYKTypa
aJJIOCTepUUYECKUX (PEPMEHTOB M KOOIMEpPATHUBHBIE WM3MEHEHUs KOH(pOopMaIuu
mpoTomMepoB GepmenTa; GpochopunrpoBanue-aedochopumpoBaHue.

[Tomudepmentasie cucteMbl. HamMonekynsapHbeie koMmIuiekchl. [loHsiTHe 0
MeTabosoHax. MexMOIeKyIIpHOE B3aUMOJICHCTBYE.

Pacnipenenennie  depmentoB B opranuszme. Opranocnernuduyueckue
(bepmenThl. 3MeHeHuss (pepMEHTHOro cocTaBa MpPU OHTOT€HE3Ee. DH3UMOIATHH
BpOXKACHHBIE U TpuoOpereHHble. [IpoucxoxaeHue (GepMEHTOB IIa3Mbl KPOBHU.
DH3UMOJIMATHOCTHKA, YH3UMOTepanus. iMMoOun3oBaHHbIe (hEPMEHTHI.

3. HyKJIEMHOBBIE KUCTIOTHI.

HyxiienHoBeie KUCHOTHI. Buael, poiab B IpoLECCax >KAZHEACATEIBHOCTH.
Hyxneotunueiii coctaB pubonykienHoBbix (PHK) u nme3okcupuOoHyKIeMHOBBIX
(IHK) kucnor. KomrieMeHTapHble U HEKOMILJIEMEHTAPHbBIEC MOJUHYKICOTUIHBIE
uenu. Bropuunas crpykrypa PHK. JIBoitnas crmpanes JIHK. [enarypauusa u
penarypanus [IHK. I'n6puauzanus JJTHK-IHK u JIHK-PHK; Bropuunsie pazmuuust
NEPBUYHON CTPYKTYPbI HYKJIEHMHOBBIX KUCI0T. Pubocomsl u pudbocomansusie PHK.
[Tomupubocombr u Marpuunsle PHK. Tpancnoptusie PHK. Ctpoenne xpomocom.
CamocOopka HyKJICOTIPOTEUTHBIX YACTHII.

4. MatpuyHble OMOCUHTE3bI

4. 1. BuocuHTE3 HYKJIEUHOBBIX KHCJIOT U OEJIKOB (MAaTpUUYHBIE OMOCUHTESHI).

Mopens JIHK VYorcona u Kpuka, o0bsicHeHuE (HU3HKO-XUMHYECKOTO
MexaHu3Ma camorpousBefieHus reHoB. buocuntes JIHK  (permukarius):
crexuomerpust peakunu; JJHK-moammepassl; MaTpuia; COOTBETCTBUE NEPBUYHON
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CTPYKTYpbI MPOAYKTA PEAKIMU MEPBUYHON CTPYKType Marpulbl. OnpenencHHast
MOCJIEIOBATEIBLHOCTh HYKJICOTHU/IOB B MOJUHYKJICOTHUTHOM LIETH KaK CIIOCO0 3amucH
uH(pOpMaIUK; peIIMKalMs Kak crnoco0 mnepenayr MHOpManuu OT MaTpUIlbl K
nponaykry peakruu. Cuntes JIHK u daswer kinerounoro nenmenus. MaeHTHIHOCTH
JAHK pa3HpIX KIETOK MHOTOKJIETOYHOrO opranusma. [loBpexaenus u penapanus
JIHK.

buocuntes PHK (tpanckpunuus): PHK- momumepasa; crexuomerpus
peakuuu; JIHK kak matpuiia; Tpanckpunius kak nepegada uadopmaruu ot JJHK u
PHK. buocunrte3 pubocoMHbIX, TpaHCOpTHBIX M MaTpuuHbix PHK. Ilonsrue o
MO3aU4YHOU CTPYKTYp€ I'€HOB, IEPBUYHOM TPAHCKPUIITE, MOCTTPAHCKPUIILIUOHHON
nocrtpovike PHK, anprepHaTHBHOM CIIIaliCHUHTE.

buocuntes OenkoB. Konuemnius oiuH red - oguH 0€loK (OJUH HUCTPOH —
OJlHa ToJMMenTuaHas 1enb). [lpencraBieHue O COOTBETCTBUU HYKJICOTHUIHOM
IOCJICIOBATEIPHOCTH  I'€HAa M AMUHOKHMCIOTHOW  ITOCJIEI0BATEIBHOCTU
COOTBETCTBYIOIIETO Oenka (kKoummHeapHocTh). Matpuunas PHK. OcHoBHot
noctynat Mosekyiuspuoit Oumonornn (JJHK — MPHK — 6enok). IlepeBon
(TpaHCHAMsA) YETHIPEX3HAYHOW  HYKICOTHUAHOW 3amucu  uHGoOpMaluu B
JIBAIIIATU3HAYHYI0 aMUHOKHUCIIOTHYIO 3aIMCh; OMOJIOTHYECKUi (aMUHOKHUCIOTHBIM,
HYKJICOTUJHBIN) Koa. JlnumHa KomoHa (KoJoHOBOE 4ucio). CMBICT KOJIOHOB.
OTCyTCTBHE KOMIUIEMEHTAPHOCTH MEXAY HYKICOTHAAMHA W AMUHOKHCIIOTAMMU:
rurnoresa aganropa; tpancnoptHas PHK kak amanrop; B3anmopercrsue TPHK u
MPHK. buocunre3 amunoanuia-TPHK: cyGcrpaThHas cnenuuaHOCTs aMHHOAITHII-
TPHK-cunreras. U3oakuenropusie TPHK.

becknmerounsie cucteMbl OumocuHTe3a OenkoB. CTpoeHHE PHOOCOMBL.
[TocnenoBaTenbHOCTL COOBITHM TMpU  OOpA30BaHUM  MOJUIMENTUIHON IIEMU:
cBs3biBanue pudbocom u MPHK, oOpa3oBanue nenTugHOW CBS3HM, TPAHCIOKALIUS
nentuaui-TPHK. Tepmunauus cunTe3a. DOyHKIIMOHUPOBAHUE MOJIUPUOOCOM.
VYHuBEpCaNbHOCTh OHOJIOTMYECKOTO KOJa U MeXaHu3Ma OMOCHHTEe3a OEJIKOB.
AHTUOMOTHUKY - THTUOUTOPHI CHHTE3a HYKJIEHHOBBIX KUCJIOT U OEIIKOB.

[TocTTpancnanuoHHble W3MEHEHUs1 OenKoB: 00pa30BaHME OJUTOMEPHBIX
OENKOB, YACTHYHBI TMPOTEOJU3, BKIIOUECHHE HEOETKOBBIX KOMIIOHEHTOB,
MO U (DUKAIIAST aMUHOKHCIIOT.

Perynsuus OuocunTe3a OenkoB. [loHsaTne 00 omepoHe W peryisiud Ha
YPOBHE TPAHCKPUIILIHH.

4.2. OCHOBBI MOJICKYJISPHOW F'€HETHUKH.

Huddepennmanpuas akTUBHOCTh TE€HOB KaK MEXaHW3M  KJIETOYHOM
mupdepennupoBku.  M3meHeHue ~ OETKOBOrO  cocTaBa  KJIETOK — TMpHU
muddepennuporke. CHHTE3 TeMOTJIOONHA MPU PA3BUTHH SPUTPOIMTOB. 3HAYCHUE
n3ydeHus: U epeHITMPOBKY U OHTOTCHE3a IS MEIUITHHBI.

Pacman kirerounbsrx 6emkoB. BpeMst Moy Ku3HU pa3HbIX OCITKOB.

MonekysipHble MEXaHU3MBbI KIIETOUHOW U3MEHUHNBOCTH.



15

MonekynspHble MyTallMM: 3aMEHbl, JAeJIelMd, BCTaBKU HYKIJIEOTHIOB.
Yactora MyTanui, 3aBUCUMOCTb OT YCIOBUW cpeiabl (paauanus, XUMUYECKHe
MyTareHnbl). MeXaHu3Mbl YBEIMYEHUS 4YKClIa T€HOB M Ppa3HOOOpa3us TI'€HOB B
TEHOTHIIEC B XO/I€ OMOJIOTMIECKON IBOJIOIINH.

['eHOTHMIIMYECKAs] TETEPOTEHHOCTh B TIOMYJISAIMU 4YesloBeKa. PexomOmHammm
KaK UCTOYHUK T€HETUYECKON N3MEHUYUBOCTH.

[Tomumopduszm GenkoB. BapuaHTsel reMorioOnHa, HEKOTOPBIX (EPMEHTOB.
['pynnocnenudpuyeckre BemecTsa KpoBH.

HacnenactBennbie 00J€3HU; PpaCIpPOCTPAHEHHOCTh W MPOUCXOXKIACHHE
ne(eKToOB B TEHOTHUIE; OWOXMMHYECKHE MEXaHWU3Mbl pa3BUTUA OOJE3HU.
Mmuoroo0Opa3ue HaCJIeICTBEHHBIX OoJie3HEeW. buoxmmudeckue MeToAbl B
TCHETUYECKON KOHCYIbTAIlMM W B JUArHOCTHKE HACIEIACTBEHHBIX OOJIC3HEH.
HacnencrBennas npeapacnoioKeHHOCTh K HEKOTOPBIM 00J1e3HsIM (OMOXUMHUYECKHE
ocHoBbl). JIHK- monumepasnas nenHasi peakiusi Kak METOJl U3YYEHHUsS] T€HOMa U
METOJI TUAarHOCTUKH OO0JIe3HEH.

5. buosiornueckoe okucieHuUe.

5.1. [lonsitTue O OHOJOTUYECKOM OKHCJICHHH. OHAEPrOHUYECKHE U

HK3EpPrOHMYECKUE peaKkuu B KUBOM KkieTke. OOmas cxema yHUDUKAUU
HHEPreTUYECKOro MaTepuana B oprauuzMe. CTpoeHue MUTOXOHIPHM U CTPYKTYpHAas
OpraHu3alys LENH I[epeHoca dJIEKTPOHOB M MPOTOHOB. M30upartenbHas
MIPOHUIIAEMOCTh MUTOXOHJPHUAIILHON MeMOpanbl miisi cyocrtpatoB, AP u ATO.
Maxkposprudeckue coeauHeHus. DOpMBbI aKKyMYJISIIIUM dHEpruu. MemOpaHHbIN
noreniman (A H*, A pH, A Na'). [leruapupoBaHue CyOCTpaToB M OKHCIICHHE
BoJioposia (oOpa3oBaHHWE BOJBI) KaK HCTOYHUK dSHepruu s cuHte3a ATO.
JlerunporeHassl U MepBUYHBIE akUenTopbl Boxopona - HAJl u ¢uaBonporennst;
HA/IH-pgerunporenaza. TepMuHanbHOE OKUCIEHUE, YOUXUHOH, IIUTOXPOMBI,
nuToxpoMokcuaasza. OxucnutenbHoe GdochopunupoBanue, kodpdunuent P/O.
Pa3HOCTh OKHMCIIUTEIBbHO-BOCCTAHOBUTENBHBIX IMOTEHIMAIOB KHUCJIOPOAA Kak
UCTOYHUK DHEPTUU OKHUCIUTENbHOTO dochopunupoBanus. Perymsamus 1enu
NepeHoca IIEKTPOHOB (AbIXaTEIbHBIN KOHTPOJIh). Pa300111eHe TKaHEBOTO IbIXaHUS
U OKUCIUTEIHHOTO (HOChHOPUINPOBAHUS; TEPMOPETYIATOPHAS (DYHKIIHS TKAHEBOTO
npixanus. HapyiieHus sHepreTuueckoro o0OMeHa u TUIOKCHYECKUE COCTOSTHUS.
5.2. CTpoeHue KJIETOYHbIX MEMOPaH.

CoBpeMeHHbIE MPEICTABICHUS O CTPYKTYpe U GyHKIUU. JIunuapr MmemOpaH:
MPEJACTABUTENIN, TMOJU(PYHKIIMOHATBHOCTh, pOJIb B oOecreueHun (HU3UKO-
XUMUYECKUX XapaAKTEPUCTUK (TEKYIECTh, ACUMMETPUYHOCTD, (PUKcaIus 0€ITKOBOTO
matepuana). dochorunuapl, XOIECTEpUH, TIUKOIUMHUABI, MPOOKCUIAHTHBIC U
AHTUOKCUJAHTHBIC CBOMCTBA. Ponb mumnuaoB MemOpaH B 00pa30BaHUM BTOPUYHBIX
MECCEH/KepOB,  dilko3aHOMAOB.  [IpoTekTopHas  pojib  BUTAMHHOB U
O01o(1aBOHOUIOB.
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benkn MemOpan. [loHstue o mepudepudyeckux U HUHTETPAIbHBIX OelKax.
benku-nacockl, Oenku-kaHanbl. ['mukonporennsl, penentopHas ¢yHknus. Poib B
MEXKJICTOUHOM M MEXKMOJICKYISIpHOM y3HaBaHuu. OOmue u crneruduueckue
byHkIun MmemMOpaH.

5.3. B3anMocBsa3b 0OMEHa YIJIEBOJIOB, JIHIIHI0B, AMUHOKHMCIIOT.

OOMeH 0€e3a30THCTOr0 OCTaTKa aMHUHOKHUCIOT. | TMKOTCHHBIE U KETOTCHHBIE
aMUHOKHUCIOTBHL. CHHTE3  TUIFOKO3bl M3  aMHUHOKHCJIOT W TUIMIIEpHUHA.
[ TFOKOKOPTHKOMTHBIE TOPMOHBI: BIMSHUE Ha IIFOKOHeoreHe3. Hapymenus oomeHa
P TUITEPKOPTHIIM3ME U THIIOKOPTHUITU3ME.

brocruHTe3 aMUHOKHUCIIOT U3 YIJIEBOJAOB. BHOCHHTE3 )KUPOB U3 YIIICBOJIOB.

Ponp wHCynmHA B perymsimuu oOMEHa YTJIEBOJOB, KXHUPOB, aMHUHOKUCIIOT.
Perynsmmst conepskanust TIFOKO3BI B KpoBU. VI3MeHeHUsT 00MEHa YTIIeBOIOB, JKHPOB
¥ aMUHOKHCIIOT TPU TOJIOAaHMH. PacipocTpaHEHHOCTh TOJIOaHUsI B COBPEMEHHOM
mupe. IlociaeacTBus rojomaHuss B paHHEM JIETCKOM BO3pacTe; KBaITHMOPKOP.
CaxapHblii 1ua0eT: Ba)KHEHIINEe U3MEHEHHUsT 0OOMEHa BEIEeCTB; caXapHas Harpyska
KaK METOJI JTUarHOCTUKHU TuadeTa.

5.4. Busipl noBpexaeHus kieTok. O01ue MexaHu3Mbl TOBPEKICHUS KIICTKH.

®dakTopbl, 0O0YCIOBIMBAIONIME HWHTEHCU(UKAIIMIO TEPEKHUCHOIO0 OKHUCIICHHS
JUMHIOB TPU TOBPEXACHUN KIETKU. [I[pUHIUIEI 3amuTel MeMOpaH U (GEepMEHTOB
KJIETOK OT TOKCUYECKUX MPOTYKTOB MEPEKUCHOTO OKUCICHUS JIUMHUI0B. OCHOBHBIE
npookcuaaHTbl. OCHOBHbIE He(DepMEHTHbIE aHTUOKCUAAHTBI. OCHOBHBIE (DEPMEHTHI
aHTHOKCHUJAHTHOTO JeicTBus. [locneacTBusi akTUBAlMU NEPEKUCHOTO OKUCICHHUS
JUMHUIOB [T KJIETOUHBIX MeMOpaH [lociecTBUS MOBBILIEHUS! BHY TPUKIETOYHOTO
colaepkaHusi  Kajblus. [Ipu3HakM HEOOpaTUMOro  TMOBPEKICHUS  KIIETKH.
OyHKIMOHAIBHBIE IpU3HAKU MOBPEKICHHUS KIIETKH. MexaHu3Mmsl,
oOyCIIOBIMBAIOIIME HapylleHue OaphepHON (YHKIIMU KIETOYHBIX MeMOpaH
MexaHu3Mbl, O00YCIOBIMBAIOIIME OWOXMMHUYECKUE TMPU3HAKKA TMOBPEKICHUS
KJIeTKH. Buapl rudenu kiaeTok (HEKpo3, anonros, ayrodarus).

B3aumoceaszv u pezynayus npoueccog 00mena eeuiecme 6 opeanume

6.06MeH 1 QyHKIMY OEJIKOB U aMUHOKHCIIOT.

OO61as cxeMa UCTOYHUKOB U MyTeH pacXOJOBaHHUsS aMUHOKHUCIIOT B TKAaHSX.
Jlunamuyeckoe coctosiHue 0enKoB B opranuizMe. KaTencuHsi.

[TumeBble OenkM KAk MCTOYHUK aMUHOKUCHOT. IlepeBapuBaHue Oe€NKOB.
[IporenHassl - MENCUH, TPUIICHUH, XUMOTPHUIICHH; NPO(EepMEHTHI MPOTEHHA3 U
MEXaHU3Mbl MX TMpeBpalieHuss B (epMeHTh; cyOcTpaTHas cCreuuUUHOCTh
npoTerHas (M30UpaTeNbHOCTh THAPOJIA3A TENTUIHBIX CBSA3€H). DK30MEeNTHIa3bI:
KapOOKCUTIETITUAA3BI, aMUHONENTUAA3BI, JTUIIENTUAA3BI. BcaceiBanue
AMUHOKHUCJIOT. BHOXMMHUYECKME MEXAHU3MBbl PETYJISLUUU MUILIEBAPEHUS: TOPMOHBI
KEITYTOUHO-KUILIEYHOTO TPAKTA.

Ponr amMuaka B pa3BuTuMM renatosHuedanonatuud. MoeKyJspHbIe
MEXAaHU3Mbl TOKCUUECKOIO JEMCTBUS aMMHUaKa.
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['myTamMuH Kak JOHOpP aMHJIHOM TPYMIbl MPU CUHTE3€ psiia COSAMHEHUM.
['myTamuHaza mouek; oOpa3oBaHHE M BBIBEJACHHUE COJIEW aMMOHMS. AKTHUBAIUSA
rIlyTaMUHa3bl MOYeK TMpu anujo3e. JlekapOOKCHIMpOBaHWE AMHHOKHCIOT.
buoreHHele amMUHBL: THCTaMHH, CEPOTOHHMH, Y-aMHHOMACISHAs KHUCJIOTA,
karexonamuHbsl. [Ipoucxoxnaenue, (ynkuuu. OKucieHne OHMOTEHHBIX AMHHOB
(aMuHOKCHAA3bI).

TpancmermnupoBanue. MetnonnH u  S-ageHo3wiMeTHoHuWH. CuHTE3
KpeaTuHa,  aApeHanuHa,  ¢dochaTuaixonuHoB,  MetuiaupoBanue  JHK;
MPECTABICHUE O METWIMPOBAHUU YYXKEPOJHBIX, B TOM YHUCIE JIEKAPCTBEHHBIX
coenuHenuid. TerparupodoiimeBas KUCIOTa U CUHTE3 OJHOYIJIEPOJHBIX TPYIII;
UCIIOJIb30BAaHUE OJHOYTJCPOJHBIX TPYII MPOU3BOAHBIX TETparuapodoiIneBoi
KUCIIOTBL. MeTtunupoBanue roMouuctenHa. IIposBieHHs HEZ0CTaTOYHOCTH
(bonneBoil KUCIOThl. AHTUBUTAMUHBI (PoiaueBoil kuciotbl. CynbhaHuIaMuIHbIE
npemnapatsl. [lonsaTue o6 aHTMeTabO0IUTAX.

/. Perynsiust oomena BenecTB. ['OpMOHBL.

OcCHOBHBIE MEXaHU3MBI PETYISILUU MeTabonu3ma: 1) u3MeHeHNs aKTUBHOCTH
(dbepMeHTOB (aKTUBAlLIUS U UHTUOMPOBAHUE); 2) U3MEHEHUS KOJu4ecTBa ()epMEHTOB

B KJIEeTKe (MHAYKIUS WU PENpecCHsi CUHTE3a, U3MEHEHUE CKOPOCTH pa3pylICHUs
dbepMeHTa); 3) U3MEHEHUS MPOHUIIAEMOCTH KJIETOUHBIX MeMOpaH. ['opMoHaibHas
peryisiuusi Kak MEXaHU3M MEKKIETOYHONW U MEXOpPraHHOW KOOpAMHALIMK OOMEHa
BemecTB. KUIETKM-MUIIEHM M KIETOYHBIE PELENTOpPbl TOPMOHOB. Lluknnueckue
HYKJICOTH/IbI, MOHBI KanblMsi, (ocPaTUIUIMHOZUTOIBHBIA U COUHTMHUHOBBINA
LUKJIbI, POJIb IOCPEAHUKOB MEXy TOPMOHAMH ¥ BHY TPUKJIETOYHBIMU IIPOLIECCAMH.
Crpoenue, BiAMsSHHME Ha OOMEH BEUIECTB M MEXAaHU3Mbl JEHCTBUS Ba)KHEHIINMX
TOPMOHOB.

Tupokcun. Ctpoenue, Ouocunre3. l3MeHeHuss oOMeHa BEIIECTB IpHU
TUIEPTUPE03€E U TUNOTHPE03e. MeXaHn3Mbl BO3HUKHOBEHHS SHAEMUYECKOT0 300a 1
€ro npeaynpexieHue.

[TosioBBIE TOPMOHBI: CTPOEHUE, BIMSHHE Ha OOMEH BeUIeCTB U (YHKIUHU
IIOJIOBBIX JKE€JIE3, MATKH U MOJIOYHBIX XKEJE3.

I'opmon pocta, crpoeHue u (QyHKIUU. TpomHbIE TOPMOHBI THUMO(U3A.
MexaHu3mbl peryJisiluy BHYTPEHHEN CEKPELUH.

Uepapxusa perynaropusix cucteM. Hapymienuss (GyHKUMA 3HIOKPUHHBIX
Keje3: TUIEp- W THUIONPOAYKIHMS TOPMOHOB. 3aMECTUTENbHas Tepanus Mpu
TUIONPOAYKIIMK TOPMOHOB.

[IpocrarnanAuHbBI U UX POJIb B PETYJISLUU METa00Iu3Ma U (PU3UOJIOTHIECKIX
dbynkuumii. KuanHoBas cuctema u ee pyHkiuu. bruoxumudeckne W3MEHEHUS TIPH
BOCIIAJICHUHU.

/.1 OGMeH BOJIbl U MUHEPAJIbHBIX BEIIECTB.

BoaHo-coneBoil 0OMeH. DJIEKTPOJMTHBIA COCTaB KUAKOCTEH OpraHu3Mma.
MexaHu3mbl peryisauud o0beMa, 3JEKTPOJUTHOro coctaBa U pH xuuakocrein
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opranuzma. Ponb  moyek B peryjasilldd  BOAHO-COJEBOTO  OOMeEHa.
AHTUINYPETUYECKUN TOPMOH, aJIbIOCTEPOH U PEHUH-aHTMOTEH3MHOBAsA CUCTEMA,
MEXaHU3M BOCCTaHOBJICHHsI 00beMa KPOBH IOCII€ KPOBOMOTEpHU. bruoxummuueckue
MEXaHU3Mbl BO3HMKHOBEHMS IIOYEYHOM THIEPTOHUM. YCIOBHS M MEXAHU3MBI
BO3HMKHOBEHUS alli103a U aJIKai03a, 00€3BOKUBAHUS OPraHU3Ma, OTEKOB.

Hatpuii u xanuii B opranusme. TpancMeMOpaHHBI Tpaii€HT NOHOB HATpUs
W Kajusi; HaTpuii- kanueBblil Hacoc (Na, K- AT®aza) u ero dynknuu. Hapymenus
oOMEHa HaTpUs U Kajusl.

dochopHO-KaTbIIUEBBI 00MeH. MUHEpaJIbHBIE U OpraHudeckue ¢Gocdarl.
QOYyHKIMM WOHOB KalblUs B TKaHAX. MHHEpAIbHBIM COCTaB KOCTHOM TKaHHU.
Perynsmust docopHO-KanpIlueBoro ooOMeHa mapaTropMOHOB, KaJIBIIUTOHHHOM U
KaspuuTpuosioM. Burtamun D, TpaHcnopTHas u akThBHas (QopMbl BUTamuHa D.
['unepnapatupeonin3M, TUIIONAPATUPEOUTU3M.

DOYyHKIMOHAJbHAS OMOXUMMUS

8.1.bHoXuMusl IEYECHH.

Posnb neuenu B 0OMeHe yIieBoI0B, JIUINUI0B, aMUHOKUCIOT. CUHTE3 OEJIKOB

TJIa3MbI KPOBH B IIEYCHHU.

Peakuusi 06e3BpexkuBaHusl (JETOKCUKAIIMN) BEUIECTB B MEYEHU; OKUCIICHUE
(TUIPOKCUIMPOBAHUE U [Ip.), KOHBIOrauus. MHakTUBaIuss TOPMOHOB B TICYCHHU
(MHCYJHH, CTEPOUIHBIE TOPMOHBI, KATE€XOJIaMHUHBI).

OO0e3BpeknMBaHWE€ B TICYEHH MPOJAYKTOB MHUKPOOHOTO paCHICTUICHHS
aMUHOKHCJIOT B KHIICYHHKE. MeTabolmM3M dYY>KEepOAHBIX, B TOM YHCJE
JIEKapCTBEHHBIX BellecTB. [IpeacTaBieHrne 0 XUuMHUYECKOM KaHIIEPOTeHe3e.

buoxumunueckue MEXaHU3MBI raToreHesa MMEYCHOYHO-KJICTOUYHOMN
HEJIOCTATOYHOCTH W TIEYEHOYHOM KOMBI. bUOXUMHUUYECKHE MapKepbl AUATrHOCTHKU
MOPAKCHU I TICYCHU.

8.2. bnoxumus KpoBH.

OcoOeHHOCTH pa3BUTHS, CTPOCHHUS U XUMUYECKOTO COCTaBa SPUTPOIUTOB.

['panynouutsl u arpanyonuThl. PerynaropHas u 3anmTHas GyHKIINU.

benku chiBOpoTKH KpoBH. ANBOYMHUH W ApPYyrHe€ TPAHCIOPTHBIE OEIKH.
['mo6ynunb. [TonsiTHE 0 Oenkax ocTpoil (has3wl, ONpeaeIeHne C 1EIbI0 TUarHOCTHKY.
CoBpeMeHHBIE peICTaBICHUS 0 remMocrase: CBEPTHIBAIOIIIA,
NPOTUBOCBEPTHIBAIONIAsT ~ CUCTeMbI, (¢GuOpuHonu3.. [IpoTHBOCBepTHIBatOIIAs
cuctema. I[lmasmMuHOreH W mIa3MuH, TUAPOJIU3 (PUOpUHA. AHTUTPOMOUHBI H
remapuH. AKTHBATOPHl IUIA3MUHOTEHA W MPOTEONUTHYECKHE (EPMEHTHI Kak
TPOMOOJUTHYECKHE JIEKAPCTBEHHBIE CPECTBA.

8.3. buoXuMUs COETMHUTENbHON TKAHH.

CtpykTypHO-(GyHKIIMOHATBHBIE OCOOCHHOCTH COCJIMHHUTEIbHON TKaHHU.
Knerounble »sieMeHThI, OHOJIOTHYECKas POJib. MEXKKIETOUHOE BEIIECTBO:
[NIMKO3aMUHOTJIMKAHBI, TpOoTeoraukaHsbl. [losipHocTh, hyHKIIMU B opranu3me. Posib
MPOTEOTTIMKAHOB B OOMEHE KaTHOHOB M BOJIbl. OCHOBHBIC OCJIKH COCAMHUTEIHLHON
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TkaHu. KosutareH: 0COOEHHOCTHM aMHUHOKHUCIOTHOTO COCTaBa, IEPBUYHON U
MPOCTPAHCTBEHHOM CTPYKTYphl, OuocuHTe3a. Poib ackOpOMHOBOW KHUCJIOTHI B
TUAPOKCUIIUPOBAHUM TIPOJIMHA U JM3uHA. OO0pa3oBaHuE KOJUIAr€HOBBIX BOJIOKOH.
Hpyrue Qubpusuisipaple  OETKM  COCNWHUTENHHOM TKaHW. PasHoBHMAHOCTH
coequHUTEeNbHOM TKaHu. OOmemeTrabonnyeckue W cnerudpuueckue (QyHKIUU.
W3MeHeHus1 COEIMHUTENIbHOM TKAHW MPU CTApEHUH, KOJUIAr€HO3aX, 3a’KUBIICHUU
paH.

buoxumus koctHoM TkaHW. KoislareH M HEKOJUIareHOBble OENIKM KOCTHOM
TkaHu. Ponb B pemolenupoBaHMM KOCTHOM TKaHU. MuUHepaibHbIe BELIECTBA
KOCTHOM TKaHU. ['MapokcuanaTtuT W HeamaTuTHble GOopMbl Kalbliusg U Qocdopa.
Perynauus nponeccoB MUHEpAIU3aUU U IEMUHEPATU3ALIIH.

8.4. buoxuMus MBIIIIEYHOW TKAHH.

Baxueiimme Oenku MplieyHOW TKaHU. COKpaTUTENbHBIE U PETYJISTOPHBIC
Oenku. buoxuMuyeckue MeXaHW3Mbl MBIIIEUHOTO COKpAUICHHUsS U pacciadiieHus.
Pons  WMOHOB  Kajmpuusg B PETYJSIUMM  MBIIIEYHOIO  COKPAILEHUS.
Capkomna3mMaruyeckue O€JKM: MHUOIJIOOMH, €ro CTpoeHue U (yHKUIUH.
OKCTpakTUBHbIE BemiecTBa MbII. OCOOEHHOCTH SHEPreTMYECKOro OOMEHa B
MBIIIIAX, KpeaTuHdocdar.

broxuMuyeckne M3MEHEHMs] MPU MBIIIEUYHbIX AUCTPOPUAX U JICHEPBALUH
Mmbli. Kpeatnnypus.

8.5. buoxumus HEpBHOU TKaHU

XUMHUYECKHAM COCTAaB HEPBHOW TKAHU. beku HEpBHOW TKaHU, CTPYKTYPHBIE U
byHKIMOHATBHBIE 0cOOeHHOCTH. Crienrdudeckrue OeKu HepBHOUM TKaHH. JIMmubI,
MPEACTaBUTENN, OMOJOTUYECKAsl POJIb. YTJIEBOJbI HEPBHOW TKaHWU. MHEIMHOBbHIE
MeMOpaHbl: OCOOCHHOCTH COCTaBa W CTPYKTYpbl. BHOXHMMHS BO3HMKHOBEHUS WU
MPOBEJICHUSI HEPBHOTO HMMITYyJIbca. MOJEKYISIpHbIE MEXaHU3Mbl CHHANTHUYECKON
nepefavynd. OJHEpPreTuYeckuii OOMEH, 3HAaueHHEe a’poOHOro pacmaja IUIFOKO3bI.
OcoOeHHocTH ~ OOMEHa  aMUHOKHMCIOT. Poiab  TIIyTaMUHOBOM  KHCJIOTBHI.
Bo30Oyxmarornye U TOPMO3HBIE MEIUATOPhl B IICHTPAJbHOM HEPBHOW CHCTEME.
Kpurepumn. buonornueckn aKTHUBHbBIC HEITUIBI. Hommnenmms U
AHTUHOIMIICNITUBHBIE MexaHu3Mbl. OOMEeH W (GyHKIMM OWOTEHHBIX aMUHOB.
Hapyuienus ooMeHa npu NCUXUYecKuX 3a00JI€BAHUSIX.

[TamsTh, BUIBI, MEXaHU3MBI (POPMHUPOBAHUS.

9 Knunuueckas 6moxumus. [larobuoxumus. JlaboparopHas MeIuIMHa

9.1. buoxuMmusa KpoBH.

AnpOyMuH, collep)KaHHe B HOPME, OTKJIOHEHHS, OMoJoTudeckue (hyHKIIUH,
€MKOCTb, TPAHCTIOPT JHJOTEHHBIX, HYK30TEHHBIX KCEHOOMOTHKOB, OMOJIOTHMYECKH
AKTUBHBIX BEIECTB, 3alIUTHAS POJIb. FI3MEHEeHUs MpU MAaTOJIOTHH.

benku octpoit (dazbl. XapakTepucTuka OTACIBHBIX O€NIKOB. MexaHu3m
pa3BUTUsI 0OCTPO(a3HOTO OTBETA.
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0l1-aHTUTPUIICUH, COoJiepKaHue, Onosorndeckas poJib. KOBEeHUJIbHBIN ITUPPO3
MeYeHU U dSMQU3eMa JICTKUX - KaK MPOsBICHUS JedUIIMTa aHTUTPUIICHHA.

MakpornoOyauHbl, coaepkanue, OHojorndeckas pojib. MakporiioOyJIUHbBI
KaK MapKepbl 3JI0KaY€CTBEHHBIX HOBOOOPA30BaHUM.

["anTorno6uH, conepkanue, OMOIOTHYECKAs POJIb. YUacTHE TanTOrjIo0nHa B
TpPaHCIIOPTE TeMOTJIOOHHA.

Opo30MyKOU/I, CoJIepKaHue, OMOJIOTHYECKAsl pOjib. YUacTHe OPO30MYyKOHUIa
B ocTpodha3HOM OTBETE y JIETEH MEPBOTO T'0JIa KU3HHU.

Cuctema komriuiemenTa. OTieNbHbIC O€IKU, OMooruyecKas poJib.

[epynomia3mMuH, coaepkaHue, OMOJIOTHYEeCKast pOJlb.

C- peakTUBHBIN OEJIOK, OMOIOTHYECKAs POJTb.

JInarHoCTUYECKOE 3HAUCHHE ONPEACIICHUS COJIEpKaHUS OCIKOB OCTPOH (a3l
MIPU HEKOTOPBIX MATOJOTHUYECKUX COCTOSHUAX (MH(ApKT MUOKap/a, KOJIJIAareHO3HI,
OakTepuanbHas HHOEKIUS Y JeTel epBoro roja >KM3HU, BUPYCHBIN T'eMaTHUT).

9.2. AlbTepHATUBHBIE OMOJIOTHYECKUE JKUJIKOCTH.

9.2.1. Buoxumus pomoeoti HcuoKocmu.

buonoruueckas poib U (PU3MKO-XMMHUYECKHE IapaMeTpbl POTOBOMU
xuakocTu. CllloHa Kak CTPYKTypHpOBaHHAasA cucTteMa. PoJib CIIIOHBI B MOAEpKAaHUN
NOCTOSIHCTBA cocTaBa 3y0Oa. benku potoBoi xuakoctu. CoxepxaHue, PyHKIUU.
®epMeHTbl  (TMAPOJIUTUYECKHE, TMPOTEHHAa3bl M  WHIHOUTOPBI  MPOTEHUHA3,
okcuaopenykrasbl). [IpoOKkCHIaHTHBIE M AHTHOKCUIAHTHBIE CHCTEMBI POTOBOM
XKUJKOCTHU. 3alMTHAsI POJIb CIIOHBI. BHOJIOrMYECKN aKTHBHBIE BEIIECTBA POTOBOMU
XKUJKOCTH, UCTOYHUKH, NPEICTABUTENN, POJIb. MUHEPAJIBHBIE BEIIECTBA POTOBOM
XKUIKOCTU: MaKpOo- M MHUKPOIJIEMEHTHI. J[marHocTuueckass M MPOTHOCTUYECKAs
LEHHOCTh UCCJIEIOBAHUS CIIOHBI KaK alIbT€PHATUBHOM KHJIKOCTH

9.2.2. Buoxumus cie3notl HcuoKocmu 8 Hopme U Hamoao2uu.

buonornueckue ¢pynkunu. CoctaB clIe3HOU )KUIKOCTH B HOPME U MTATOJIOTHH.
Oprannyeckre 1 MUHEpaJbHble KOMIOHEHTHI. beiku, hepMeHTsI cne3bl. KnmuHuko-
JUarHOCTHUYECKOE 3HAUYEHUE aHajiu3a Clie3bl Kak albTepHAaTHUBHOW OHOCpE.bI.
O6ocHOBaHKE 11€51ecCO00Pa3HOCTH W MH(POPMATUBHOCTU HCCIEAOBAHUS CJE3bI -
cnoco0a HEMHBA3UBHOM THMAarHOCTUKU.

9.2.3. bBuoxumus cnepmanbHOU HCUOKOCHU.

OU3NKO-XUMHUYECKass  XapaKTepUCTUKA  3AKyJATa  (EepTHIbHBIX U
MHDEepTUIBHBIX MYX4MH. CriepMarorpamMma, XapakTepUCTHUKA €€ KOMIIOHEHTOB.
DTanbl ciepMaToreHe3a U TOpMOHANIbHASI PETYJISIUs npolnecca. belKkoBblid CEKTp
cnepMasibHON  kuakocTd. OcoOenHoctu. Crenuduka oOMeHa YIJIEBOJIOB B
criepMoruia3Me. MuHepayibHble BenlecTBa, ux GyHkuuu. ObecrnieueHue MOTOPHOU
GyHKIMM  crepMaro3ouaoB.  JluarHoctuueckas — IIEHHOCTb — MCCIIEOBaHUS
CIIEpMAJIbHOM KUIKOCTH.

9.3. bruoxuMHs CEpIEYHO-COCYANCTON cUCTEMBI. boJIe3HU cepalla U COCYI0B.

OcobenHocT 0OMEHa CepACYHOM MBIIIIIBI B HOPME U MTPHU UILIEMUH.
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DHeproobecneuyeHne CepACYHOM MBIl JHEPreTHKa cepiaua B HOpPME.
Hcrounnkun BOCCTAaHOBUTEIBHBIX DKBUBAJICHTOB. OxucnurenpHOE
docdopminpoBanue u KpeaTuH(POC(hHOKMHA3HBIN MeXaHu3M. BiusHue ycunaeHus
HArpy30K Ha cCepjle Ha HUCHojib30BaHHWE cyOcTtpatoB. AT® U uimeMuyeckoe
IIOBPEXKIECHNUE.

benku cepneuHoil Mblmnpbl. COKpAaTHTENbHBIE W CAPKOILIA3MATHYECKHE
O0enkyu. MHO3MH, aKTHH, TPOIOMHUO3UH, TPOonoHUH. DochopunrpoBaHue OEIKOB.
Peryisanus cucteMsl COKpaleHus..

Ponp xanbuyst B peryssiyuy MpoueccoB 0OMEHa U COKpAIIEHUs CEpIEeUHOM
Mbinbsl.  Kanpuuit - kanemonynuH. Kanbnmii - IOCpPEIHUMK B peanu3aluu
TOPMOHAIBHBIX CTUMYJOB, PEryJATOp OOMEHHBIX MPEBPAIICHUI B MHOKapIe.
Kanbiuit n nmemust muokapaa. Iyt noctymienus, nociencTBus eperpys3KH.

Crapenue cepana.

[TaToOnoxumust nHpapkTa MUOKapaa. JlMHaMUKa MPOLECCOB MOBPEXKICHUS,
penapanyy, KOMIICHCATOPHBIX CIBUIOB B CEPACYHOW MbIle. MOoseKyaspHbIe
MEXaHHU3Mbl 00€CIIEUEHUS FTUX MTPOLIECCOB .

Crparerust KIMHUKO-OMOXUMHUYECKOTO oOcienoBaHusl. DEepMEHThI IJ1a3Mbl
KpPOBH.

9.4. buoxumus JErKux.

Jlerkme, kak oprad razoobomena. ['unokcemus. I'unepkamHus.
Metabonndeckass (GyHKIUS JIETKUX: ydacTHe B OOMEHE Ba30aKTHBHBIX BEIECTB,
TOPMOHOB, MpocTarIaHaAnHOB. OCOOCHHOCTH MeTa00IM3Ma JISTOYHOU TKaHHU.

OcHoBHBIE TaOOPAaTOPHBIC CHHIPOMBI, OTPAYKAIOIIUE ITyOUHY CTPYKTYPHBIX
HapymeHuH. JlnarHocTHYecKoe 3HaUCHUE MCCIICIOBAHUS MOKPOTHI M ITPOMBIBHBIX
BOJl OpOHXOB, KOHCHCATa BBIIBIXaEMOTO BO3/IyXa.

10. DKOJIOTMYECKHE ACTICKTHI OMOXHMHUHU

TexHOreHHOE  3arpsA3HEHHE  OKpyXawmen cpenpl. llpuponneie u
TEXHOTEHHBIC WCTOYHMKHA HEOPTaHMYECKUX OMOIMIOB M WX OHWOAKKYMYJISIUS B
cucTeMax OMoreorneHo30B. MHOropakTopHoOe BIMSHHE HA OpraHu3M. MexaHu3Mbl
MOBPEXAAIOIIETO JACUCTBUS KCEHOOMOTHKOB. DKOTOKCUKAHTBI, paclpOCTpaHEHNUE,
obmebnonornueckue u crnenuduueckue sddextel. buopazpymaromiee nericTBue
OpraHn4yeckux 6nonuaoB. Posb xuMuaecknx hakTopoB 3arpsi3HEHUS OKPYIKAIOIIEH
cpensl B (GOPMUPOBAHUN IKOJIOTHUECKH 3aBUCUMBIX MATOJOTHYECKUX COCTOSHUH.
3a0051eBaeMOCTh HaceNIeHHUs, 3aBUCUMOCTh OT XapaKTepa TEXHOTCHHON Harpy3Ku.
OO0e3BpekMBaHNEe W TOKCHU(UKALMSI KCEHOOMOTHMKOB B OpraHuU3Me 4YeJoBeKa:
XapakTepUCTHKa TyTel Ouorpanchopmamuu. OOBEKTUBHBICE CBEACHHUS O
NOTEHIMaJe OMAaCHOCTH YKOTOKCUKAHTOB B 00ECIIEUEHUN CBOEBPEMEHHOMN 3aIIUTHI
300poBbsi.  Peakuuu ~ CBOOOJHOpPAJAMKAIBHOIO  OKMCJIEHHS U CHCTEMa
AHTHOKCUJAHTHOW 3alllUThl OpTaHW3Ma. AKTHUBHBIE (OPMBI KHCIOpOJa Kak
€CTECTBEHHBIC METaOOIUTHI U MOBPEIKIAIOIIHE areHTHI. Poinb
CYNEepPOKCUIUCMYTa3bl B OOIIEH crCTeMe aHTUOKCHAAHTHOM 3alllUThl OPraHU3Ma.
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Metabonnuecknue OCOOEHHOCTH PACTEHUM, MOYBBI - BO3MOXHOCTb U peasibHas
IIEPCIIEKTUBA  UCIOIAB30BaHUA IS 3alUUThl  OT XUMHUYECKOM  arpecCuu.
XapakTepuCcTUKa OTKIIMKA Cpepl Ha JEUCTBUE TOKCUKAHTOB. broiornyeckas poJib
(EHONBHBIX COCAMHEHUH B PACTEHHUSIX M MouBe. MeETOJbl M3yYeHUs BIHSHUS
OTJENIBbHBIX KCEHOOMOTHUKOB Ha KU3HEICATEIbHOCTD )KUBOTHOTO M PACTUTEIHLHOTO
opraHnsMa. BiisHME aHTPOIIOTEHHOIO 3arpsA3HEHHs OKPYXKAIOIIEH Cpenbl Ha
3I0pOBbE OEPEMEHHBIX JKEHIMH U JieTeil. [TapameTpsl KpoBH B OLIEHKE a/1allTUBHBIX
peakuuMii M MaTOJIOTMYECKUX H3MEHEHHUH B OpraHu3Me IpH HEOIaronpusTHOU
HKOJIOTUYECKOM 00CTaHOBKE.

4.1 KonrakrHas padora

Jlekuuu
No No Koi-
pasn | JIeKI Tembl nekui BO
ena 15071 4acoB
Cemecmp 1

DU3UKO--XUMHUUECKUE OCHOBBI OHOXMMHHU. MeETOIbI
1 1 OenkoBoi  xumuu. KonudecTBEeHHOE  OmpenesieHHue 2
0enKkoB. MeTo/bl pa3fAesieHus: U OYUCTKUA OEITKOB

depmeHTaTHBHBIN KaTaau3. Kunetrnka pepmMeHTaTHBHOTO
2 2 KaTajin3a, OCHOBHBIC THIBI KHHETHK. HMHrHOUTOpHI, 2
ArOHMCTBI U AKTUBATOPHI (PEPMEHTATUBHBIX CHCTEM.

XpaHeHue U peanu3alus TeHEeTHYecKor uHbopMmaiuu.
['eneTrka u snUreHeTHKA.

MoneKkynsapHbIe MEXaHU3MbI OMOJIOTHYECKHUX MPOIIECCOB,
NPOTEKAIOMUX B KIeTKe. [[eHTpambHbIe MeTaboIuIecKue
4 4 |nytu. I'nmukonm3, uumkin Kpebca, TmiIrOKOHEOTeHE3. 2
neHT030(oCchaTHBIMI yTh. OkucnuTensHoe U
cyocrpaTHoe pochopunrpoBanue.

Cemecmp 2

JluHaMH4YecKoe COCTOsSIHHE O€JIKOB B  OpraHu3MeE.
Karerncunsl

Ponw mHCYynMHa B perymnsuuu oOMeHa yrieBOI0B, KUPOB,
7 6 | @MHHOKHCIIOT. Caxapnblii  auaber: BAKHEHUIIINE 2
M3MEHEHUs1 0OMEHA BEIIECTB

8 7 buoxumus coefUHUTEIBHON U KOCTHON TKaHU 2
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buoxumuyeckue MexaHU3Mbl OCTPO(a30BOTO OTBETA.
benku ocTtpoit (aspl, XapakTEPUCTHKA OTICIbHBIX
npecTaBUTeNeH

OcobOennoctu oOmeHa COCYIUCTOM CTEHKH.

buocunTeTnueckass MOAUMOTEHTHOCTh.  JMCPyHKIMS

OHIAOTCIINA

CeMHHapLI, NMPAKTHICCKUEC 3aHATHUA

pa3
nen

ceMu
Hapa,
I1P

. Kon-Bo
TeMbl ceMUHApPOB, MPAKTUYECKUX 3aHATUN
4acoB

®opmsbl
TEKYILETO
KOHTPOJIS

Cemectp 1

DOHU3HKO--XUMUYECKHE OCHOBBI OHOXHWMUH.
CtpyKTypa 1 CBOMCTBA OMOJIOTUYECKH BaKHBIX
HHU3KOMOJIEKYJIIPHBIX COCJIMHCHMH.
AMUHOKUCITOTEI. MOHOCaxapuibl. ButamuHsl,
Ipyrue

AKTHUBHBIC COCANHCHMA.

KOo(pepMeHTbl U OMOJIOTNYECKUE

YO

1,3

CtpykTypa 151 CBOMCTBA BAKHEUIINX

OMOTIOJIUMEPOB. Cnemuduaeckas pOJIb
OCJIKOBBIX COCAMHEHUM B JKUBOU MPHUPOJE.
HyxkyienHOBBIE KUCTOTHI: CTpOeHUE, (DYHKIIUHU B
’KHUBBIX

OpraHu3max. [lypuHoBbIE u

MUPHUMHUAVNHOBBIC OCHOBAHMHA.

YO

katanmn3.  CTpykTypa,

coiictBa u (¢yHkuuu QepmentoB. Ilytu

depMEHTAaTUBHBIN

perynsuuu AKTUBHOCTU (bepMeHTOB:
AJTOCTEPUUYECKHE HHTMOUTOPBI U aKTUBATOPBI;
KATaJIUTUYECKUM U PETYJIATOPHBIA LIEHTPBHI,
YETBEPTUYHAsL CTPYKTypa aJIOCTEPUUYECKUX
(epMEHTOB U KOONEPATUBHBIE HW3MEHEHUs

KoH(opmaIuu mpoTomMepoB pepMeHTa

YO

[TomupepmenTHbIE CUCTEMBI.
Hanmonexkymsipabie  koMiuiekcol. [loHsithe o
MeTaboJI0OHaX. MexmonexkyspHoe
B3aumojelicTere. Pacripenenenue ¢hepMeHTOB
B OpraHu3Me. Opranocnenuduyeckue

dbepmenTsl. M3mMenenns pepMeHTHOTO cocTaBa

YO
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Ne Ne DopMbl
pa3 | cemu . Koi-Bo
TeMbl ceMHUHApOB, MPAKTUYECKUX 3aHATHIA TEKYILETrO
nen | Hapa, 4acosB KOHTOIS
a I1P
IIPY OHTOT€HE3€. DH3UMONIATUU BPOXKACHHBIE U
npuodperenusie. [Ipoucxoxaenue pepMeHTOB
1a3Mbl KpPOBH. DH3UMOIMArHOCTUKA,
SH3UMOTEPATUSL.
XpaHeHHME W  pealn3alus T'e€HETUYECKOU 3ammTa
4 5 |uHopManuu.  BHOCHHTE3  HYKJIEMHOBBIX 4 npeseHTa
KHCJIOT U OEJIKOB U PETYJIALMS TUX IIPOLECCOB. ITHH
[IpumeHeHEe TEHETUUYECKOM WHXEHEpUU U Hayunas
4 6 | MOJNIEKYJSIPHO-TEHETHYECKOW JTMarHOCTHKU B 4 TUCKYCCHU
OMOJIOTUYECKHUX UCCIIEIOBAHUSIX. s
MounekyiapHble MEXaHU3Mbl OHOJOTUYECKUX
OPOLECCOB,  MPOTEKAOIMMX B KIETKE.
5 7 ITopnepxkanue romeocrasa INIFOKO3bl B KPOBH. 4 Tect
MeTab0113M B MBIIIIAX B COCTOSIHUM TOKOS U
npu (usnyeckoil Harpyske. B3auMocBsa3b
YIJIEBOJHOTO U )KMPOBOTO OOMEHa.
[lytn xnerounoi rubenu. Hekpo3 amonTo3,
aytodarus. OcobGennoctu rudenu .
Hayunbrit
5 8 | 6e3bAAEPHBIX KIETOK (IPUTPOIUTHI YETIOBEKA). 4
OKHCIIUTENBHBIN CTPECC, €0 POJIb B Pa3BUTUU AorIan
3a00JIeBaHUH.
Cemecmp 2
Ponp aMMHAaKa B pa3BUTUN
6 9 | rematosHIE(DATIONATHH. MouJiekyasipHbie 4 YO
MEXaHU3Mbl TOKCUYECKOTO JAEHCTBUS aMMHUaKa.
broreHHple aMUHBI: TUCTAMUH, CEPOTOHUH, Y-
aMUHOMACJsIHas ~ KUCJIOTa, KaTE€XOJIAMUHBI.
6 10 [Ipoucxoxnenune,  pynkauu.  OxucieHue 4 YO
OMOTE€HHBIX aMUHOB (AMUHOKCH/IA3bl).
['opmoHBI. Knaccuduxarus TOPMOHOB.
Peuenroper ropmonoB. TkaHeBas U BHUIOBast
7 11 | cmeuu@uYHOCTh  pEUEnTOpOB  T'OPMOHOB. 4 YO

['opMOHBI ¢ TpaHCMEMOpPAaHHBIM MEXaHU3MOM

NEUCTBUS. BHYTpUKIIETOUHBIE W  SAEPHBIE
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pa3
aen

CeMH
Hapa,
[1P

Tembl CCMHUHAPOB, IIPAKTHYCCKHUX 3aHATUM

Komi-B0
JacoB

DopmbI
TEKYILETrO
KOHTPOJIS

peueuTopel IOPpMOHOB, HX  BJIIMAHHUC Ha
9KCIIPCCCHUTIO I'CHOB.

12

BoaHo-coneBoil  00MeH.  DIEKTPOJIMTHBIN
COCTAaB KUIKOCTEH opraHu3ma. MexaHU3Mbl
pEryJsiuu 00beMa, JEKTPOIUTHOTO COCTAaBA U
pH xwuakocrer opranu3zma. Ponp mouek B
peryiasuuu BOJIHO-COJIEBOTO oOMeHa.
AHTHUIMYPETHYECKUN TOPMOH, AJIBJIOCTEPOH H
PEHUH-aHTHOTEH3UHOBAsI CHUCTEMA, MEXaHH3M
BOCCTAaHOBJIEHMS 00bE€Ma  KpOBH  IOCIE
KpoBONOTepU. buoxumMuueckne MexaHU3MBbI
BO3HMKHOBEHUS  IIOYEYHOW  TMIEPTOHUMU.
YciaoBus W MEXaHU3Mbl  BO3HUKHOBEHMS
anuao3a U ajkanosa,  00€3BOKMBaHUSA
OpraHu3Ma, OTEKOB.

Tect

13

Uepapxus perynstopHbix cucrem. Hapymenus
(YyHKUMHA SHAOKPUHHBIX JKEJe3: TUMlep- |
TUIONPOAYKIMS TOPMOHOB. 3aMeECTUTENbHAs
Tepanus Npyu TUIONPOLYKIUU TOPMOHOB.

IIpocrarnanaveel M HUX pOJIb B PETYISILIUU
MeTabonn3mMa U (PU3HOJOTUYECKUX (PYHKIUH.
KunuHoBas cucreMa U ee  (PyHKUHUH.
buoxnmunyeckne N3MEHEHUS MPU BOCTIAJICHUH.

YO

14

OcoOeHHOCTH  pa3BUTHA,  CTPOEHUS U
XUMHUYECKOT'O COCTaBa APUTPOLIUTOB.
I'panysmonuTsl 1 arpanyJIOnnThL. PeryiaropHas
Y 3amuTHas QYHKIIAH.

CoBpeMeHHbBIE TPEICTABICHUS O TEeMOCTa3e:
CBEPTHIBAIOIIIAS, MPOTUBOCBEPTHIBAIOIIAS
CHUCTEMBI, budpuHOIU3.
[IpoTuBOCBEpTHIBaIOIIAs CUCTEMA.

YO

15

buoxumusa coeTMHUTENHEHON M KOCTHOU TKaHHU

YO

16

buoxumust HEpBHOM M MBILLIEYHOW TKAHU

YO

17

AJIbTepHATUBHBIE OMOJIOTUYECKHUE >KUIKOCTH:
OMOXMMHSL  CJIC3HOW, POTOBOM KHUIKOCTH,

YO
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pa3
aen

CeMH
Hapa,
[1P

Tembl CCMHUHAPOB, IIPAKTHYICCKHUX 3aHATUM

DopmbI
TEKYILETrO
KOHTPOJIS

Komi-B0
JacoB

OMOXHMHUSI CTIEPMBI

10

18

DKOJIOTHYECKHE aCIIEKThl OMOXUMUM. MGTOI[LI
HU3Yy4YCHUS BIMAHUS OTACIIbHBIX KCEHOOMOTHKOB
ZKHUBOTHOTO u

Ha KU3HCACATCIIBbHOCTD

PACTUTEINBHOTO Bnusinue

AHTPOIIOICHHOI'0 3arpsi3HEHUS OKpYKaroulen

OpraHmsma.

Cpelbl Ha 370pOBbE OEPEMEHHBIX >KCHIIUH U
nerei.  Ilapamerppl KpoBM B OLICHKE
AalTUBHBIX PEaKUUM M IATOJIOTMYECKUX
W3MEHEHUI B

OpraHu3Me npu

HeOIaronpusiTHOM JKOJIOTUYECKON

00CTaHOBKE.

4 Pedepar

5 YVY4eOHO-MeTOAMYECKOEe o0ecledYeHre CaMOCTOATEJIbHOH PadoThI

oﬁyqamumxca o IMCIMIIIMHE

5.1 CamocTosiTe/IbHOE U3YyYCHHE PA31eJIOB AMCHUIITIMHBI

HaumenoBanue
Ne Ne pazzeia/TeMbl Bcero Bun
. Buner CPC
/m | cemecTpa y4eOHOM 4acoB | KOHTPOJIS
JUCITUTUTHBI

dusuko-

1. 1 XUMUYECKUE [Toaroroska k I13 8 YO
OCHOBBI OMOXUMHH.

2. 1 ®epmentatuBHbll | [loaroroska k 113 8 YO
KaTaJin3

3. 1 XpaHEHUE U [TogroroBka k 4 | Hayunas
peanuzanus HAy4YHOUN JTIUCKYyCCUs
TE€HETUYECKOU JICKYCCHUU
uHbopMaIuu

4, 1 XpaHEeHUE U Co3nanue 4 3amura
peanuzanus Mpe3eHTalun Npe3eHTauU
T€HETUYECKON
uHbopMaIuu

5 1 MonekynsipHbie [ToaroroBka k 4 | Tecr
MEXaHU3MBbI TECTy
OMOJIOTMYECKUX
POLIECCOB,
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MPOTEKAIOUUX B
KJICTKE.
3) 1 [lyTn ki1eTOuHOM [Toaroroska 4 | Hayunslii
rudenmn Hay4YHOT'0 JOKJIaja JTOKJIaJ1
NTOI'O yacoB B cemectpe - 32 yaca
1. 2 MoutekyisipHbie Nudpopmanmonnsiit | 4 YO
MEXaHU3MbI MOUCK
OMOJIOTUYECKUX
MPOLIECCOB,
MPOTEKAIOUUX B
KJICTKE.
2. 2 MonekynspHbie [Togroroska k 113 8 YO
MEXaHU3MBbI
OMOJIOTUYECKUX
IIPOIIECCOB,
MIPOTEKAIOTUX B
KJIETKE.
3. 2 Perynsauust oomena | [lonroroska k I13 8 YO

BEILIECTB.
['opmoHBI.

4, 2 Perynsinusa ob6mena | [lonrotoBka k 4 YO
BEIIIECTB. TeCTY
['opMOHBI.

5. 2 OyunkiuoHanbHas | [Togrotoska k 113 16 YO
OMOXUMHUS
6. 2 DKOJIOTHYECKHE Hammcanue 10 3ammra
aCIIEeKThI pedepara pedepara
OMOXVMHUU
HNTOI'O yacoB B cemectpe - S0 yacos

6 ®oH OLIEHOYHBIX CPEACTB JJs TEKYIIero KOHTPOJIsl, IPOMEKYTOYHOIM
arTecTaluu

6.1 KoHTpoJsbHBIE BONIPOCHI /1JIsl IPOBECHUS 3a4UeTa
Xapaxkmepucmuka nanucanus pegpepamoe

Pedepar — 310 KpaTkoe H3IOKEHUE B MUCHMEHHOM BHJIE COACPKAHUSA H
pE3yIbTaTOB MHIUBUAYATHHOW YUEOHO-UCCIEAOBATEILCKOU NEATEIbHOCTH, UMEET
periaMeHTUPOBAHHYIO CTPYKTYpy, cojepkaHnue u odopmienue. Pedepar
BBITIOJTHSETCSI B COOTBETCTBHH C PaOOYUM YUCOHBIM TUTAHOM IO T€MaM H3ydaeMoin
TUCIUIUIMHBL. B pedepare paccMaTpuBaroTcs JaHHBIE OTCUECTBEHHOW W
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3apyOeKHOM JIMTEepaTyphl MO TEME HMCCIEIOBaHUS, MPOBOIUTCS CPABHUTEIbHBIN
aHaJIN3 CYIIECTBYIOIIUX TOUEK 3PEHUS] K1 METO0JIOTHIA.

Ero 3amauamu sBusawotcs: 1. dopMupoBaHHME YMEHUW CaMOCTOATEILHOM
pabOThI aCIIMPAHTOB C HCTOYHUKAMH JIMTEPATYPhl, UX cucTeMaru3auus. 2. Pazpurue
HaBBIKOB JIOTMUECKOTO MBbIIUICHUS;, 3. YTayOJieHHEe TEOPETHUYECKUX 3HAHUU IO
npoOeme WICCJICIOBAHMUSI. Tekcr pedepata JOJIKEH COJZIepPKaTh
apryMEHTUPOBAHHOE M3JIOKEHUE OmpejesieHHON TeMbl. Pedepar momkeH ObITh
CTPYKTYPUPOBAH U BKJIIOYATh pa3jieibl: BBEJACHUE, OCHOBHAS YaCTh, 3aKIIOYCHUE,
CIIUCOK HCIIO0Ib3YEMBIX HCTOYHUKOB. B 3aBUCUMOCTH OT TeMaTHKU pedepara K HeMy
MOTYT OBITh OQOPMIICHBI MPUIIOKEHUSI, COJEPIKAIINE TOKYMEHTHI, HILTIOCTPAIUH,
TabNIuIBl, cXeMbl U T.A. Jloknaa mo Tteme pedepara MOXKET ObITh MPEACTaBICH B
dopme npeszentrauuu. TpeboBanus Kk pedepary. OOA3aTENbHBIMUA CTPYKTYPHBIMU
AIIeMEHTaMH pedepara JOLKHBI ObITh: TUTYJBHBIN JHUCT, COAEPKAaHHUE, BBEICHUE,
OCHOBHAsl 4acCTh, 3aKJIIOYEHHUE, CIUCOK HCIIOJIb30BAHHBIX HCTOYHMKOB. Ilpu
HEO0OXOMMOCTH TEKCT MOXKET OBITh JOMOIHEH TaOIUIIaMHu, TpadhuKaMu, pUCYHKAMU
u (ororpadusmu. KonnuecTBoO UCTOYHMKOB JOJDKHO COCTaBiIATH He MeHee 10.
O6bem pedepara - 10-15 crpanutr. TekcT paboThl JOJKEH OBITh KPATKUM, YETKUM,
JIOTUYECKHU nocaeaoBaresbHbIM. [IpaBuna odpopmiienus pedepara. Pegepar nomken
OBITH BBITOJIHEH C UCIOIB30BAaHUEM KOMIIBIOTEpPA U MPUHTEpA Ha Oymare hopmata
A4 gepes nonropa unrepsana. lpudt — Times New Roman, uepnsiii, pazmep — 14
TT.

Ilpumepnan memamuka peghpepamos:

1. OcHOBHBIE NPUHIUIIBI U TAKTUKA HCCIIEJOBAHUM B OMOXUMUH.
2. CoBpeMeHHbIE OMOXUMUYECKUE aHATTN3aTOPbI, BO3MOXHOCTH TPHUMEHEHUSI.
3. TexHomorus OLIEHKH PE3yIbTATOB JIAOOPATOPHBIX HCCIEAOBAHUH.

4, du3MKo-XUMHYECKHUE CBoMcTBa OeakoB. OCHOBHBIC NPHUHIUIIBI BBIICICHUS U
OYHCTKH OEJIKOB.

5. ®U3UKO-XNMHYECKHE CBOMCTBA HYKJICMHOBBIX KHCJOT. OcHOBHBIE IMPUHIIUIIBI
BBIACIICHWA 1 OYUCTKH HYKJIICHHOBBIX KHCJIOT.

6. UcTopus pa3pabotku coBpeMeHHor Metoauku TTIP.
7. Anroputm nipoBeaeHuUs 1 o0mactu npumeHenus [T1P.

8.  Meronpl omnpeaeneHue  HykiaeoTHaHOM — mocienoBarenbHocTh  JIHK
(CEeKBEHUPOBAHUE).

9. MeToa Macc-CIEKTPOMETPUN B OMOMETUIIMHCKUX UCCIIECIOBAHUSIX
MonekynspHbiii Mexanusm perukanuu JTHK.

2. Tpanckpunuusi. XapakTEPUCTUKA TPAHCKPUNTOHA U OMNEPOHA. Y CIOBUS,
HEO0OXOAUMBbIE ISl TPAHCKPUIILIUH.
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3.MoekysipHbIe MEXAHU3MBI TPAHCKPUIIIUH. [TocTTpaHCKPHUMIIMOHHAS
moaudukamnms npe-M-PHK.

4.Ctpykrypa T-PHK. AKkTHBanus 1 peKOTHUIMA AMUHOKUCIIOT. Pojib aMuHOAINIT T-
PHK — cuHTEeTa3MI.

5.I'eHeTHYECKMI KOJI, €0 CBOMCTBA.

6.MoJeKkyJIIipHbIE ~ MEXaHWU3Mbl ~ MHUIMALMK  TpaHchaanuu  (oOpa3oBaHue
WHULMATOPHOI'O KOMILIEKCA).

7.MOJ'I€KYJ'I$IPHBIG MCXaHW3MbI JJIOHI'alMM W TCPMHHAIMU TPAHCIIAINH. ]_[I/IKJ'I
9JIOHTallhH, €0 Y9HCPICTUKA.

8.IloctTpancnanuonHas MoauduKanus oenka.

9.MoJeKyJIIpHbIE MEXAaHU3MbI PETYJISIUN CUHTE3a O€JIKa Y MPOKApHOT (JIAKTO3HBIH,
TpUNTO(PAHOBBIA ONIEPOHBI).

10.MonexysipHble MEXaHU3MBbI PETYJISIUN CUHTE3a OeJIKa Y 3YKapHoT.
11.0cobGeHHOCTH peruKaIuu, TPAHCKPUIIIIMU U TPAHCIISIIUN Y DYKapHOT.
12.Myranuuu, Buasl. buonornyeckoe 3HaueHUE.

13.Mexann3msl penapanuu JHK.

14.Vcnonw3oBanne JJHK TexHOI0THI B MEAUIIUHE.

15.JIekapcTBEHHBIE BEIIECTBA AKTUBATOPBI U MHTUOUTOPBI OEJIKOBOIO CUHTE3A.
16.CtpoeHue pa3inyHbIX TUIIOB UMMYHOTJIO0YJIMHOB

17.buoxumMudeckne aceKThl HICTOYHUKOB pa3HOOOpa3usi aHTUTEI.
18.Perynsanus cuHTE3a UMMYHOTJI00YJIMHOB

19.MonexynsipHble OCHOBBI CIIEU(UYECKOr0 KIETOUHOTO UMMYHHTETA
20.MonexyJisspHble OCHOBBI HECTIEHU(PUUECKOTO T'yMOPAJIIbHOTO UMMYHHUTETA
21.MonekyJiipHble OCHOBBI CIELM(PUIECKOTO TYMOPATIBHOIO UMMYHHUTETA

22.Duznonornyeckue M OHOXMMHUYECKHE MEXaHU3MBbl PETyJSIUd HMMYHHOTO
OTBETA

23.9BOdIOIMS UMMYHHOW CHCTEMBI

Ilpumepnvie mecmoswvie 3a0anus

1. B nepBbie ABa qHS mocie MH(apKTa MUOKapAa B KPOBH OOJBHOTO BO3PACTAET
aKTUBHOCTH (pepMeHTa (BBIOEpUTE OAMH MPaBUIIbHBIN OTBET):

A. KpeatuHkuHassl

b. JIakrarnernaporenassl

B. AnanunamuHoTpancdepassl

I'. B-I'uapokcudyTHpaTAeruaporeHasbl
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J. AcnapraraMmuHOTpaHcepaszbl

2. BeiOepute yTBepKlIeHHE, HapylIaroliee IMOCIeI0BaTeIbHOCTh COOBITUN B
MBIIITAX IPH PU3UIECKON HATrpy3Ke:

A. AZIlpeHaJIMH CBSI3BIBAETCSA C PELEITOPOM

b. AneHnnnartiukinasa akTHUBUPYETCS

B. ®ocdopunaza b npespamaercs B hochopunazy a

I'. IIpoTenHKHHA3a aKTUBUPYETCSA

J1. I'mukoreH paciuerisercs A0 rioko30-1-pocdara

Konmponvnwie 6onpocul 011 nposedeHuss KAaHOUOAMCKO20 IK3AMEHA
(npomesicymounan ammecmayus)

1.Ctpoenue u GYHKIIMHU OEIIKOB.
1. benku nmpocThie U CIOKHBIE.
2. YpoBHH oOpraHuzaliui OEIKOBOW MOJICKYJbl. B3auMOCBSI3b CTPYKTYpHl U

GyHKLIHH.
3. buonoruueckue Qynkuuu 6enkoB. Poiab 6eIKoB B mpoleccax MEKKIECTOUHOTO U

MEKMOJIEKYIIPHOTO y3HaBaHUS. benku-depmenTsl, OENKU-PETenTOPHI,
TpaHCHOPTHBIE OETTKU, aHTUTENA, OEJTKOBBIE TOPMOHBI, COKPATUTEIbHBIE OCTTKH.

4. CamocOopka MHOTOMOJICKYJISIPHBIX OEJIKOBBIX CTPYKTYp: MOJU(EPMEHTHBIX
KOMITJIEKCOB, KJIIETOYHBIX OPTaHEIJI, BAPYCHBIX YaCTHI], KOJIJIAT€HOBBIX BOJIOKOH.

5. KommaecTBeHHOE Ompeie/iecHHe OCIIKOB.

6. Meroabl pa3neneHuss U OYUCTKH OenkoB. PpakuuoHUpoBaHHE, adHUHHAS,
abcopOILMOHHAs, MOHOOOMEHHAas xpomarorpadus, resib-QpuibTpanus,
anekTpodopes, HMMYHOIJIEKTpodope3, H30IEKTpUUecKoe (POKycupoBaHUE,
UMMYHO-OJIOTTHHT.

2. DepMEHTHI.

1. Uctopusi oTkpeITHs 1 u3ydeHus dpepMeHToB. OcobeHHOCTH (HEepPMEHTATUBHOTO
Karanusa.

2. Knaccudukanust 1 HoMeHKI1aTypa (pepMEHTOB.

3. CaoiictBa ¢pepmenToB. CrienuUIHOCTh IEUCTBUS.

4. 3aBUCUMOCTH CKOpPOCTH (EepMEHTATHUBHBIX peakiuil oT Temmneparypsl, pH,
KOHIIEHTpaIuu ¢pepMeHTa u cyocTpara.

5. lonsitre o mpodepmenTax u nzodepmeHTax. ENUHUAIIBI U3MEPEHUST aKTUBHOCTH
U KOJIM4ecTBa ()EPMEHTOB.

6. Kodakropsr depmenToB: woHbl MeTamioB U KodepmeHTh. KodepmeHTHBIC
(GyHKIIMA BUTAMHHOB.
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7. Naruburops! epMEHTOB: 0OpaTUMbIEe U HeoOpaTuMble. Bubl HHTHOMpPOBaHUS:
KOHKYPEHTHOE,  HEKOHKYpPEHTHOe,  OECKOHKYpEeHTHOe,  cyOcTpaTHOe U
aitoctepuueckoe. JlekapcTBEeHHBIE Mpenaparsl - MHTUOUTOPHI (HEPMEHTOB.

8. Ilytu perymsuuu akTUBHOCTH ()EPMEHTOB: AIJIOCTEPHUUECKUE HHTUOUTOPHI H
aKTUBATOPHI; KATAIUTUYECKUI U PETYIATOPHBIN [IEHTPBI;, YeTBEPTUYHAS CTPYKTYypa
aIJIOCTEpUUECKUX (EPMEHTOB M KOOIMEpaTHBHBIE W3MEHEHHUS KOH(pOpMAIUH
poToMepoB GepmeHnTa; GpochoprnpoBanue-aehochHopuInpoBaHue.

9. TlomudepmentHrie cucteMbl. HaamonexkynspHble KoMmiuiekcwl. [loHsiTue o
MeTabosoHaX. MexMOIeKyJIIpHOE B3aUMOJICHCTBYE.

10. Pacnpenenenue gpepmeHToB B opranuszme. Opranocrnenuduueckue GepMeHTHI.
W3menenuns pepMEHTHOTO COCTaBa MPU OHTOTEHE3€. DH3UMOIIATUN BPOKICHHbBIE U
pUOOPETEHHBIE. [Ipoucxoxnenue (bepMeHTOB J1a3MBbl KpPOBH.
OH3UMOANATHOCTHKA, YH3UMOTepanus. IMMoOMIM30BaHHbIE (PEPMEHTHI.

3. Hyk/IenHOBBIE KMCIIOTBHI.

1. HyknenHoBble KUCIOTHI. Buapl, poiib B IpoLeccax KU3HEACSATEIbHOCTH.

2. Hykneotuanslii coctaB pubonykiaenHoBbix (PHK) u nezoxcrnprnOonyki1enHOBBIX
(AHK) xucnor.

3. Bropuunas ctpykrypa PHK. J[IBovinas crmpanes JIHK. Jlenmatypauus wu
penatypauusa JHK. I'nopunnzanus JHK-AHK u JJHK-PHK; Bropuunsie paznuuus

MEPBUYHON CTPYKTYPhI HYKJICHHOBBIX KHUCIIOT.

4. Pu6ocomsr u pudbocomansusie PHK. [Tonmupubocomsr u matpuunsie PHK.
5. Tpancnioptasie PHK.

6. Ctpoenue xpomocoM. CamocOopka HYKJICOMTPOTEUTHBIX YACTHII.

6. MarpuyHbie OMOCHHTE3BI

4. 1. bBuocuHTE3 HYKJIEUNHOBBIX KHUCJIOT U OEJIKOB (MAaTPUYHBIE OMOCUHTESHI).

1. Monens JIHK Yotcona u Kpuka, o0bsicHeHrE HU3UKO-XUMUUECKOTO MEXaHU3Ma
CaMONPOU3BEICHHS T€HOB.

2. buocunre3 JIHK (pemukarus).

3. IloBpexnenns u penapanus JHK.

4. buocunre3 PHK (Tpanckpumniius).

5. buocunTe3 pubocomMHBIX, TpaHCHopTHhIX U MaTpuuHbix PHK. Ilomsitue o
MO3aU4YHOU CTPYKTYpe I'€HOB, MEPBUYHOM TPAHCKPUIITE, MOCTTPAHCKPUTIIIUOHHON
noctpoiike PHK, anpTepHaTHBHOM CIUIaliCUHTE.

6. buocunTtes OenKoB.

7. OcHoBHOM moctynaT mosiekysipHo Ouonoruu (JJHK — mMPHK — 6enok).
[TepeBoa (TpaHCHSIHS) YETHIPEX3HAYHON HYKJICOTHUIHOW 3amucy MHGOPMAIMH B
JIBAJIIIATU3HAYHYIO AMHUHOKHUCIIOTHYIO 3aMUCh; OMOIOTHYECKU (aMUHOKHUCIIOTHBIMN,
HYKJICOTUIHBIN) KOA. J[JinHa KoJ0HA (KOIOHOBOE YUCi0). CMBICI KOJOHOB.

8. buocuntes amunoanui-TPHK: cyocrparnas cnenuduunocts amunoanmi-TPHK-
cunreras. M3oakuenropasie TPHK.

9. Ctpoenue pubocoMbl. DYHKITMOHHUPOBAHUE MOJTUPUOOCOM.
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10. YHuUBepcanbHOCTh OMOJIOTMYECKOTO KOJa M MeXaHu3Ma OMOCHMHTE3a OEeIKOB.
AHTUOMOTHUKY - THTUOUTOPHI CUHTE3a HYKJIEMHOBBIX KUCIIOT U OEJIKOB.
11.ITocTTpancnsiinoOHHbIE U3MEHEHUS OE€TTKOB: 00pa30BaHKE OJIUTOMEPHBIX OEIKOB,
YACTUYHBIA MNPOTEOIN3, BKIIOYEHUE HEOEIKOBBIX KOMIIOHEHTOB, MOIU(UKAIUs
AMHHOKHCJIOT.

12. Perynsimust 6nocunaTe3a 6enkoB. [loHsATHE 00 OMepoHe U PErysIuy Ha YPOBHE
TPAHCKPUIILUU.

4.2. OCHOBBI MOJIEKYJIIPHOW T€HETUKHU.

1. JuddepeHuuanbHasi aKTUBHOCTh TE€HOB KaK MEXaHM3M  KJIETOYHOU
nudpepeHInpPOBKH. N3menenue  OeIKOBOTO cocTaBa  KIETOK  IIpU
nuddepeHIpOBKeE.

2. Pacnan knerouHbIx 0enkoB. BpeMst momyKnu3HU pa3HbIX OEJIKOB.

3. MonekynspHbIe MEXaHU3MBI KIIETOUHOW U3MEHYHUBOCTH.

4. MonekyIisipHble MyTallUH: 3aMEHbI, AEJEIUU, BCTABKA HYKIEOTHUIIOB. HacTtoTra
MyTaIuii, 3aBUCUMOCTb OT YCJOBHH cpebl (paauaius, XUMAYECKUE MYyTarcHbl).
5.MexaHu3Mbl yBEIUYECHHS YHUCIia TEHOB U Pa3HOO0Opa3usi TeHOB B TEHOTHIIE B XOJI€
OMOJIOTUYECKON HBOJTIOIUH.

6. 'eHoTUNHMUECKasi TE€TEPOTC€HHOCTh B MOIMYJISLIMM YelioBeKa. PexkoMOMHaMmM Kak
HMCTOYHUK T€HETUYECKON M3MEHYUBOCTH.

7. Tomumopdusm OenkoB. BapuaHTel remMorioOuWHa, HEKOTOPBIX (PEpPMEHTOB.
['pynmnocnenuduyeckre BemecTsa KpoBH.

8.HacnenctBennbie 60J1€3HU; paclIpOCTPAHEHHOCTh U MPOUCXOXKICHHUE TEPEKTOB B
TeHOTUIe; OMOXMMHMYECKHE MEXaHW3Mbl pa3BUTHUs Oosie3HH. MHorooopasue
HACJIEACTBEHHBIX Ooyie3HEeW. buoxuMmuueckne MeETOAbI B  I'€HETHYECKOU
KOHCYJIbTAllMM U B JMArHOCTUKE HACJEACTBEHHBIX Oosie3Heil. HacnmemcrBeHHas
MPEAPACTIOJIOKEHHOCTh K HEKOTOPBIM 00J1e3HIM (OMOXUMHUYECKUE OCHOBBI).

10. JHK- monumepasHas nenHas peakius Kak METOJ M3Y4YEHUs T'€HOMa U METOJ
IMarHOCTHUKHU OOJIC3HEH.

7. buosiornueckoe OKHCIIeHHUE.

1. ITonsTre 0 OMONOrMYECKOM OKUCICHUH. DHAEPTOHUYECKUE U 3K3EPrOHUYECKHE
PEAKIIMU B )KUBOU KJIETKE.

2. ®opmbl akKyMmyIisuu 3Heprur. MemOpanssbiii notenimain (A H', A pH, A Na®).
3. HerunpupoBanue cyOCTpaTOB U OKHCIEHUE BOJOpoa (00pa3oBaHUE BOJIbI) Kak
MCTOYHUK 3>Hepruu Ui cuHte3a AT®. /lernnporenassl U NEpBUYHBIE aKLENTOPBI
Bogopona - HAJl u ¢naBonporeuns; HAJIH-nermaporenasza. TepmuHanbHOE
OKHCIIEHUE, YOUXUHOH, IUTOXPOMBI, IUTOXPOMOKCHAA3a.

4. OxucnutensHoe pochopunmmpoanue, kodrhdumuent P/O.

5. Pa3HOCTh OKHMCIMTEIBHO-BOCCTAHOBUTENBHBIX MOTEHIHAIOB KHCIOPOJAa Kak
WUCTOYHUK DHEPrUU OKHUCIHUTENbHOTO (ochopunupoBanus. Perymsmus uenu
NepeHoca AIEKTPOHOB (ABIXATENbHBIA KOHTPOJIb).
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6. Pa3zoOimienre TKaHEBOTO MAbIXaHUS W OKHUCIUTEIBHOTO (oCHOpUIUPOBAHHUS,
TEPMOpPETyJIATOpHAs (QYHKIMSA TKAaHCBOTO JAbIXaHUs. HapyIieHus sHEepreTHYecKoro
00M€eHa U THIOKCUYECKUE COCTOSIHHUSL.

5.2. CtpoeHne KJIETOUYHBIX MEMOpaH.

1. CoBpemMeHHBIC TIPEACTABICHHUS O CTPYKType W GyHKIuU. Jlumuasr meMOpaH:

IPEICTAaBUTENN, MOJU(PYHKIIMOHATBHOCTh, pOJIb B OOecrne4eHuu (HU3HKO-
XUMHUYECKUX XapAKTEPUCTHUK (TEKYUECTh, ACUMMETPUUHOCTb, (PUKCaLHsl OEIKOBOIO
matepuana). dochomunuabl, XOJECTEPUH, MNIMKOJIUIHUIBI, MPOOKCUAAHTHBIE U
AHTHOKCHJAHTHBIE CBOMCTBA.

2. Ponp nunuaoB wMeMmOpaH B OOpa3oBaHMM BTOPUYHBIX MECCEH]IKEPOB,
sitko3aHon10B. [IpoTekTOpHAs pOJIb BUTAMUHOB U OMO(IaBOHOUIOB.

3. benku MmemOpaH. [lonsTie 0 nepudepuuecknx U HHTErpalbHbIX Oenkax. benku-
HACOCHI, OCIIKN-KaHaJbI.

4. TI'nuxomporeuHsl, peuentopHas ¢yHKuus. Poib B MEXKIETOYHOM U
MEXXMOJIEKYJIIpHOM y3HaBaHuu. OOuIe u cnenuduueckre pyHKIuu MeMOpaH.
5.3. BzaumocBs3b 00MeHa YIIeBOJO0B, IUMNH/I0B, AMUHOKHCIIOT.

1. O6meH 06€3a30THCTOTO OCTAaTKa AMHUHOKHUCIOT. ['JIMKOT€HHBlE M KETOICHHbIE

aMUHOKHUCHOTHL. CHHTE3 IIIOKO3bI U3 aMUHOKHUCIIOT U TJIMLIEPUHA.

2. I'MIOKOKOPTUKOWJIHBIE TOPMOHBI: BIMSHHME Ha TIJIIOKOHeoreHe3. Hapymenus
OoOMEHa NP TUIIEPKOPTUIIU3ME U TUIIOKOPTULIU3ME.

3. bruocHHTE3 aMMHOKUCIIOT U3 YIJIEBOJOB. BUOCHMHTE3 KUPOB U3 YIJIEBOIOB.
4.Ponp MHCYIMHA B pEryysud 0OMeHa YTIIeBOJ0B, KUPOB, aMUHOKHCIIOT.

5. Perynsuus copepaHusi TIIOKO3bI B KpoBU. V3MeHeHHs oOMEHa YTJIEBOJIOB,
JKUPOB M AMHUHOKHCIOT IIpu rosoganuu. Ilocimenctsus rosogaHus B paHHEM
JIETCKOM BO3pacTe; KBAIIHOPKOP.

6. CaxapHbIii AuadeT: BaXxHEHI1e N3MEHEeHHs] 0OOMEHA BEIIECTB; caxapHasi Harpy3ka
KaK METOJI JUArHOCTUKHU auadeTa.

5.4. Buspl OBPEXIEHUS KIETOK.

1.0011me MexaHU3MbI TOBPEKICHUS KIIETKH.

2. @®axkTopbl, 00YCIOBIUBAIOIINE HHTEHCU(UKALMIO TMEPEKUCHOTO OKHCICHUS
JUMHUIOB TPU TMOBPEXACHUU KIIETKU. [IpuHIuMIB 3amuTel MeMOpaH U (GepMEHTOB
KJIETOK OT TOKCUYECKUX MPOJYKTOB MEPEKUCHOTO OKUCIEHUS JIUTHUI0B. OCHOBHBIE
npookcuaanTbl. OCHOBHBIE He(hepMEHTHBIE aHTHOKCHIAHTHI. OCHOBHBIE (PEPMEHTHI
AHTHOKCUJAHTHOTO JeicTBus. [locmeacTBusi akTUBAIIMU TIEPEKUCHOTO OKUCIICHHS
JUTHIOB JIs1 KJICTOYHBIX MEMOPaH.

3.IlocneacTBus MOBBIICHUS BHYTPUKIETOUHOTO COACPKAHUS KAJIbLIKS.

4. IIpuzHaku HeOOPaTUMOIO MOBPEKACHUS KIIETKH.

5. Mexanusmspl, 00yCJIOBIMBAKOIIME OMOXMMHUYECKHE NPU3HAKU TOBPEKICHUS
KJIeTKH. 6. Bupl rubenu kietok (HEKpo3, anonTos3, ayrodarus).

6.00MeH 1 hyHKIINK OEJIKOB U AMUHOKHUCIIOT.
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1. O6mast cxema MCTOYHUKOB M IMyTEH PacXOJOBaHUS aMUHOKUCIOT B TKaHSX.
Jlunamuyeckoe coctosiHue 0eaKoB B opranuszme. KatencuHsl.

2. [IuieBbie O€NKU KaKk UICTOYHUK aMUHOKUCIIOT. [lepeBapuBanue OeiaKoB.

3. BcackiBaHME aMHUHOKHCIIOT.

4. PUOXMMHWYECKHNE MEXAHU3Mbl PETYJIAINY MUIIEBAPECHUS: TOPMOHBI KEITYy1I0YHO-
KHUIIIEYHOT'O TPAKTA.

5. Ponp aMMuaka B pa3BUTUM renatodHiedanonatud. MoneKkyJispHble MEXaHU3Mbl
TOKCUYECKOTO JIEHCTBUS aMMHaKa.

6. CUHTE3 MOYEBHUHBI U €ro OMOJIOTMYECKOE 3HAUCHHUE.

7. T'myraMUH Kak JOHOp aMHUJHOW TPYIIbl MPU CHUHTE3E psAlla COCIUHEHUM.
['mytamuHa3za modek; oOpa3oBaHUE M BBIBEJICHHE COJICH aMMOHMS. AKTUBaIUs
[TyTaMUHA3bI TOYEK MPHU allu103€.

8. JlexapOOKcUIIMpOBAHUE AMUHOKHUCIOT. bBHOreHHbIE AaMUHBI: THUCTAMUH,
CEPOTOHMH, Y-aMHUHOMACIISIHAs KHUCJIOTa, KarexojaMuHbl. IIpoucxoxaeHue,
bynkuuu. OKUcieHre OMOTEHHBIX AMUHOB (AMUHOKCH/1a3bl).

9. TpancmetunupoBanue. METHOHUH U S-afAeHO3UIMETHOHUH. CHHTE3 KpeaTuHa,
anapeHanuHa, (ocharununxonuHos, merwnupoBanue JHK; mnpencraBienue o
METWIUPOBAHUH UY>KEPOJHBIX, B TOM YHCJIE JICKAPCTBEHHBIX COCAUHEHUM.
7.Perynsuus oOMeHa BenecTB. [ OpMOHBL.

1.OcHOBHBIE MEXaHU3MBI PETYJISILIMN META00IU3MA.

2. T'opmoHanbHass peryydnus Kak MEXaHM3M MEXKJIECTOYHOM M MEXKOPTraHHOU
KOOpAMHAIMK OOMeHa BewecTB. KIETKU-MUIIEHH M KJIETOYHbIE pPelenTOphl
TOPMOHOB. 3. [uknnyeckue HYKJICOTH/BI, VIOHBI KaJbLHUs,
bochaTuIMIMHOZUTONBHBIN U COUHTMHUHOBBIN LIUKIIBI, POJIb TOCPEIHUKOB MEXKITY
TOPMOHAMH ¥ BHYTPUKJIETOYHBIMU ITPOLIECCAMH.

4. Tupokcun. Crpoenue, OuocuHTe3. HM3MeHeHuss oOMeHa BEIIECTB MpHU
TUIEPTUPE03€E U TUNOTHPE03e. MeXaHn3Mbl BO3HUKHOBEHHS SHAEMUYECKOT0 300a 1
€ro MpeaynpeKICHHE.

5. IlonoBbIE TOPMOHBI: CTPOEHUE, BIUSHUE Ha OOMEH BELIECTB U (PYHKIIMH OJIOBBIX
JKeJe3, MATKA U MOJIOYHBIX XKEJe3.

6. T'opmon pocrta, ctpoenne u (QyHkmuu. TpomHble TOPMOHBI THUMO(dU3A.
MexaHu3mbl peryJisiluy BHYTPEHHEN CEKPELUH.

7. Uepapxust perynaropHbix cucteM. Hapyiienus QyHKIMI SHIOKPUHHBIX JKeJe3:
TUIEp- W TUNONPOAYKIHUS TOPMOHOB. 3aMECTUTEIbHAs Tepanus Ipu
TUIIONIPOTYKIIMH TOPMOHOB.

8. IIpocrarianuHbl U UX POJIb B PEryJISIUM MeTabonu3Ma U (PU3NOIOTUYECKUX
dbynkuumii. KuanHoBas cuctema u ee pyHkiuu. bruoxumudeckne W3MEHEHUS TIPH
BOCITAJICHUH.

2.5. OOMeH BO/Ibl U MUHEPAIbHBIX BEIIIECTB.
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1.BonHo-coneBoit OOMEH. OJIEKTPOJUTHBIM COCTAaB KUJKOCTEW OpraHu3ma.
MexaHu3Mbl peryisiuu 00beMa, 3JIEKTPOJMTHOTO coctaBa W pH xuakoctei
opranusma. Posb mouek B peryssiiiuyi BOAHO-COJIEBOT0 0OOMEHa.

2. AHTHINYPETUYECKUI TOPMOH, AJIbJIOCTEPOH U PEHUH-aHTMOTEH3UHOBAsI CUCTEMA,
MEXaHU3M BOCCTAHOBJIEHUSI 00bEMa KPOBHU ITOCJIE KPOBOIIOTEPH.

3. buoxuMuueckne MEXaHU3Mbl BOZHUKHOBEHHS TOYEYHOM TUIIEPTOHUU. Y CIIOBUS
¥ MEXaHW3Mbl BO3HMKHOBEHHS alli103a U aJiKano3a, 00e3BOKUBAHUSI OpPraHU3Ma,
OTEKOB.

4. Hatpuii u kanuii B opranusme. TpaHCMeMOpaHHBIN T'paJIUCHT MOHOB HATPHUS U
KaJiisi; HaTpuid- kanueBbld Hacoc (Na, K- AT®a3a) u ero ¢ynknuu. Hapymenus
oOMeHa HaTPUs U KaJus.

5.®ochopHO-KanpLUKeBbI 00MeH. MuHepanbHble W oOpraHudeckue Qocdarsl.
OyHKIMM WOHOB KalblUs B TKaHAX. MHHEPAJIBHBIM COCTaB KOCTHOM TKAaHHU.
Perynsanust ¢dochopHO-KanblIneBOro oOMeHa MapaTrOpMOHOB, KAJIBIIUTOHUHOM U
KanpuuTpuosioM. 6. Buramun D, TpancnopTHas u akTuBHasi popMbl BuTamuHa D.
['uniepriapatupeonius3m, TUIONAPATUPEOUIU3M.

DOYyHKIHOHAJIbHAS OMOXUMMUS

8.1.buoxumMus neyeHu.

1. Ponp medeHn B OOMEHE YTJICBOJOB, JIUIHIOB, aMUHOKHCIOT. CHUHTE3 OEIKOB
TJ1a3MBI KPOBH B TICUCHH.

2. Peakmusi o0e3BpekrBaHUs (JETOKCUKAIIMKM) BEUIECTB B TEUECHU, OKUCIICHUE
(TUIPOKCHIIMPOBAHUE W JIp.), KOHBIOranusa. MHakTuBalus TOPMOHOB B TICYCHH
(MHCYTUH, CTEPOUIHBIC TOPMOHBI, KATEXOJIAMHUHBI ).

3. O0e3BpeXrBaHUE B ICYCHH IIPOYKTOB MUKPOOHOTO PACIICTICHN S aMUHOKHUCIIOT
B KHIIIEYHHKE. MeTab0JIM3M Iy »KEPOIHBIX, B TOM YHCJIE JICKAPCTBEHHBIX BEIIECTB.
4. IIpencraBneHne 0 XUMUYECKOM KaHILIEPOTECHE3E.

5. buoxumuueckue MEXaHU3MBbI MaTorexHes3a MEYEHOYHO-KIIETOYHOU
HEJI0OCTAaTOYHOCTH M TEUYEHOYHOW KOMBI. bBHOXMMUYECKHe MapKephl TUArHOCTHKU
MMOPAXKEHUM TTCUYCHU.

8.2. bUoXuMusl KpOBH.

1.0co0eHHOCTH pa3BUTHS, CTPOCHHS M XUMHUYECKOT'O COCTaBa APUTPOIIUTOB.
['panynoIUTEI ¥ arpanyjaonuThl. PerynstopHas v 3ammTHas QyHKIUU.

2. benku CBHIBOPOTKM KpOBH. AJBOYMHH W JApYyrH€ TPAHCHOPTHBIE OEJKU.
['1oOyuHBI.

3. [lonsitue o Oenkax ocTpoil ¢as3wl, ONpEeNIeHUEe C IEJbI JUAarHOCTHKH.
CoBpeMeHHBIE Mpe/ICTaBICHUS 0 remMocTase: CBEPTHIBAIOIIAS,
IIPOTUBOCBEPTHIBAOIIAs cUCTeMbI, (hrOpruHOIN3.IIpOoTHBOCBEPTHIBAIOIIAS CHCTEMA.
4. 8.3. buoxumusi COCAMHUTESIBHON TKAHH.

1. CtpykTypHO-(DyHKIIMOHAIbHbIE ~ OCOOCHHOCTHM  COEOUHUTENBHOM  TKaHM.
KneTounsle 351eMeHTBI, OMOJI0rMYECKast pOJlb.
2. MexXKIIEeTOUHOE BEIIECTBO: IIIMKO3aMUHOIIIMKAHbI, IPOTEOIJINKAHBI.
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3. OcHOBHBIE OciaKM coeauHUTENbHON Tkanu. Koimiaren: ocoOeHHOCTH
aMHUHOKHCJIOTHOTO COCTaBa, TMEPBUYHOM U MPOCTPAHCTBEHHON CTPYKTYPHI,
onocuHTe3a. Poib acKOpOWHOBOW KHCIOTHI B THIPOKCUIMPOBAHMM IPOJIMHA M
nu3uHa. OO0pa3oBaHNE KOIAr€HOBBIX BOJIOKOH.

4. Pa3HOBHIHOCTH  COCOUHUTEILHONM  TkaHu.  OOmeMeTradojnMuecKue |
cneruuryeckne (QyHKIuu. V3MEeHEHHs] COCIUHUTENBHOW TKAHW MPU CTAPEHUH,
KOJIJIareHo3ax, 3a)KUBJICHUH PaH.

5. Bbuoxumusg xocTHOH TkaHu. KojtareH u HeKo1areHoBbIe O€IKY KOCTHOM TKaHH.
6. Pousib pemosieupoBaHusi KOCTHOM TKaHH.

7. MuHepaiapHble BEIIECTBA KOCTHOM TKaHU. ['HMIpoKcHanmaTUT W HeanaTUTHBIC
dbopmbl kanbLus U pocdopa.

8. Perymsmus mpolieccoB MUHEpATU3allud U JEMUHEPATA3AIIH.

8.4. buoxumMus MBIIIIEYHON TKAHH.

1. Baxkneitmme 6eaku MbiiieqyHON TkaHU. COKpaTUTEIbHBIE U PETYIISATOPHBIC OCIIKH.
2. bruoxuMHuuecKkrne MEXaHU3Mbl MBIIIEUHOTO COKpallleHus U pacciadneHus. Poib
VOHOB KaJIbIUs B PETYJISALMUA MBIIICYHOTO COKPAILICHUS.

3.CapkoriazmMaTiyeckue OelIKh: MHUOIVIOOMH, €ro CTpoeHue U (QyHKIHUH.
4. DKCTpakTUBHBIE BellecTBa MBI, OCOOEHHOCTH SHEPreTUYECKOro OoOMEHa B
MBIIIIAX, KpeaTuHdocdar.

5.buoxumMuyeckue U3MEHEHHUS MPU MBIIIEYHBIX TUCTPODUIX U ICHEPBAIIUX MBIIIIII.
Kpearunypus.

8.5. bnoxumMus HepBHOM TKaHHU

1. XumMuueckuii coctaB HEpBHOM TKaHU. belnku HEpBHOW TKaHU, CTPYKTYpPHBIE U
byHKIIMOHATBLHBIE 0COOCHHOCTH.

2. Cneuuduueckue O€lKM HEpPBHOM TKaHW. JIMNWIbl, MpPeICTaBUTENH,
OMOJIOrMYECKas poJib. YTIIEBOJIbI HEPBHOW TKAHH.

3. MuenuHoBbIe MEMOpaHbl: 0COOEHHOCTH COCTaBa U CTPYKTYPBHI.

4. Buoxumusi BO3HUKHOBEHHMSI M POBEACHUSI HEPBHOTO UMITYJIbCA.

5. MonekynspHble MEXaHU3MBI CHHAIITUYECKOU IepeaadH.

6. DHepreTU4ecKkuit 0OMEH, 3HaU€HHUE adpPOOHOTO paciajia TIFOKO3bI.

7. OcobenHocT 0OMeHa aMUHOKUCIIOT. POJb TITyTAMUHOBOM KUCIIOTHI.

8. Bo30yxnaroiiye ¥ TOPMO3HbIE MEIUATOPbl B LIEHTPAIbHOW HEPBHOW CHUCTEME.
Kpurepun.

9. buonorvuecku axkTUBHbIE NenTUAbL. Homuuenmus W aHTUHOIMIENTUBHBIC
MEXaHU3MBI.

10. O6meH u GpyHKIIMK OMOTEeHHBIX aMUHOB. Hapytienrs oOMeHa py ICUXUIECKUX
3a00JICBaHUSIX.

11. IlamsaTh, BUIBI, MEXaHU3MBI (POPMUPOBAHUSL.

Kiannuveckas omoxumus. Ilaroonoxumus. Jlaboparopnasi meguumuna

9.1. buoxuMus KpoBH.
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1.Anb0yMUH, coiep’KaHWe B HOpPME, OTKJIOHEHHs, OHOJIOTMYECKHE (QYHKIUU.
W3meHeHus mpu MaToIoruu.

2. benku octpoit da3pl. XapakTepuCTHKa OTAEIbHBIX 0eTKOB. MexaHu3M pa3BUTHS
ocTtpoda3HOTO OTBETA.

3.04-aHTUTPUIICHH, COJEpKaHue, Owmojorudeckas poib. HOBEHWIBHBIN THUPPO3
NeYeHU U SMPU3eMa JIETKUX - KaK MPOSIBICHHS TePUITNTa aHTUTPUTICHHA.

4 MaxporioOyJuHbI, colepkaHue, Onojornyeckast poiab. MakporioOyiIuHbI Kak
MapKephl 3JI0Ka4eCTBEHHBIX HOBOOOPAa30BaHUM.

5.I'antornoOuH, coaepkaHue, OUONOTMYECKas pojib. YYacTHE TanTorjioOuWHa B
TpaHCIOpPTE reMOTrI00MHa.

6. Opo3oMyKouJI, CO/iepKaHue, OUOJIOTUYECKasi PoJib. Y4acTue OpO30MYyKOHa B
ocTpo(a3HOM OTBETE Y JETEH MEPBOTO ro/1a KU3HH.

7.Cuctema komiuiemeHTa. OTnenpHble OeIKU, OMOJIOTUYECKast pOJib.
8.LlepynoruiazMuH, coiepkaHue, OMOJIOTHIecKast poib.

9. C- peakTuBHBIN O€JIOK, OMOJIOTHYECKAS POJIb.

10. lnarHocTUYECKOE 3HAUCHUE OMpPENeNieHUs COoJepKaHus OeTKOB OCTpoil (ha3bl
IIPU HEKOTOPBIX MATOJIOTMYECKUX COCTOSAHUSX (MHPApKT MUOKap/a, KOJIareHo3hl,
OakTepuanbHas MHMEKIUS Y JeTel MepBOro roja >KM3HU, BUPYCHBIN T'EMaTUT).

9.2. AnpTepHaTUBHBIC OMOTOTHYECKUE KUTKOCTH.

9.2.1. Buoxumus pomoeot HcuoKocmu.

1.buonoruueckast poiib U (HUINKO-XUMUYECKHE MapaMeTpbl POTOBOM >KUIKOCTH.
CmioHa Kak CTpPYKTypuUpOBaHHasi cucCTeMa. Pollb CIIOHBI B TOJAJEPKAHHUU
MTOCTOSTHCTBA COCTaBa 3y0a.

2. benkum poroBoit kumkoctu. Copepkanue, ¢yHKuuu. DepMeHTHI
(THaAPOTUTHYECKHE, TTPOTEHHA3bI M MHTHOUTOPHI MPOTEHHA3, OKCHIOPEIYKTA3bl).
[IpookcumaHTHBIE M AaHTHOKCHJIAHTHBIC CHUCTEMBbI POTOBOW XKUIAKOCTH. 3alTUTHAs
POJIb CITFOHBI.

3. buonormveckdn akTHBHBIC BEIIECTBA POTOBOM KHUAKOCTH, HWCTOYHHKH,
MPEACTaBUTENN, POJIb. MUHEpAJbHBIE BEIIECTBA POTOBOM KUIAKOCTH: MaKpo- U
MUKpOAJIEeMEeHThl. 4.  JluarHoctuyeckas ¥ TPOTHOCTHYECKAs  IEHHOCTh
WCCJICIOBAHMSI CITFOHBI KaK aTbTePHATUBHON KUIKOCTU

9.2.2. Buoxumus cnre3not HcudKocmu 8 Hopme U namoao2ul.

1.CoctaB cne3HOM KUJIKOCTH B HOPME U MATOJIOTUHU.

2. OpranuvecKue U MUHEpAIbHBIE KOMITOHCHTHI. benku, pepMeHTHI Cie3bl.

3. KiuHUKO-IMarHOCTUYECKOE 3HAYEHHUE aHain3a CJe3bl Kak allbTepPHATHUBHOMN
Omocpebl.

9.2.3. Buoxumus cnepmanbHOU HCUOKOCMU.

1.®u3uKOo-XUMHUECKash XapaKTePUCTUKA IAKYJIATa (PEPTUIBHBIX U MHPEPTHUIHHBIX
MY>KYHH.

2.CnepMmarorpaMmma, XapakTEPUCTUKA €€ KOMIIOHEHTOB.

3. Dramnbl ciepMaToreHe3a U ropMOHaIbHas peryJidius mpolecca.
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4. BenKOBBIN CHEKTP CriepMalIbHOM KUJIKOCTH. OCOOCHHOCTH.

5. Cnenuduka oOMeHa yrieBo0B B CliepMOILIa3Me.

6. MuHepasibHble BEIIECTBA, UX (PYHKIUH.

7. O6ecniedeHre MOTOPHOM (PYHKITHH CTIEPMATO30MIOB.

8. JlmarHocTu4eckasi IEHHOCTh UCCIIEA0BAHUS CIIEPMATIbHOM KUIAKOCTH.

9.3. bruoxyuMus CEPAEYHO-COCYANCTON CUCTEMBI. bONE3HM cep/ilia U COCYOB.

1.0cobenHocT 0OMEHa Cep/IeYHOM MBIIIIIBI B HOPME U MPU UIIIEMUH.

2. DHeproobecrieueHUE CEpJACYHON MBIl JHEPreTuKa cepialna B HOpME.
Hctounuku BOCCTAHOBUTEJIbHBIX JKBUBAJICHTOB. OxucnurenpHOE
dbochopunupoBanue u kpeaTHHPOCPOKUMHAZHBIA MeXaHU3M. BiusHue ycuienus
HArpy30K Ha cCepjle Ha HUCHoJib30BaHHE cyOcTpatoB. AT® U uIeMuyeckoe
MTOBPEXKIECHUE.

3.benku cepaeuHor Mbiibl. COKpaTUTEIbHBIE U CapKOIUIa3MaTHYECKUE OCNKHU.
Mmuo3uH, aKkTHH, TPONOMMO3UH, TpPOHoHUH. dochopunupoBaHue OEIKOB.

Perynsauus
4. Ponp Kajbllds B PETYISAIMU IPOIECCOB OOMEHAa M COKpAICHUS CEpJICUHOM
Mblipbl. Kanpuuii - kaneMomaynauH. Kanpuuii - NOCpeIHMK B peaau3alluu

TOPMOHAIBHBIX CTUMYJOB, PETyJATOP OOMEHHBIX MPEBPAIICHUI B MHOKapIe.
Kanbiuit n nmemust muokapaa. Iyt noctymienus, nociencTBUs eperpys3KH.

5. Crapenue cepana.

6.IlaroOnoxumuss uHbpapkTa MHUOKapaa. J[MHaMMKa MpPOLIECCOB IMOBPEXICHUS,
penapanyy, KOMIICHCATOPHBIX CIABUIOB B CEpAEYHOM MbIIe. MoleKyspHbIe
MEXaHU3Mbl 00ECIICYEeHHUs ITUX MPOLECCOB .

7. CrpaTterus KJIMHUKO-OMOXMMHUYECKOro oOcnenoBaHus. OEpMEHThI IJ1a3Mbl
KpPOBH.

9.4. buoxumus JErKux.

1.Jlerkue, kak opran razooomena. ['unokcemus. ['unepkamnHusi.

2. Merabonuueckasi (GyHKIUS JIETKUX: y4acTUe B 0OMEHE Ba30aKTUBHBIX BEILIECTB,
TOPMOHOB, NpocTarianauHOB. Oco0eHHOCTH MeTaboIM3Ma JIETOYHON TKaHU.
3.0cHOBHbBIE JTAOOPATOPHBIE CHUHIPOMBI, OTPAKAIOIIME TIYOUHY CTPYKTYPHBIX
HapyILICHUH.

4.]lnarHOCTHYECKOE 3HAYEHWE WCCIEAOBAHUS MOKPOTHI M TIPOMBIBHBIX BOJI
OpOHXOB, KOHJIEHCATa BBIABIXaEMOT0 BO3TyXa.

10. DkoJiornyecKkue acneKTbl OMOXMMHUHU

1. TexHoreHHoE 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

2. Ilpupomuble W TEXHOTEHHBIE WCTOYHUKUA HEOPTAaHUYECKUX OWOIUIOB M HUX
OMOaKKyMyJISIMsI B CHUCTEMax OMOTeoleHO30B. MHOTO(AKTOpHOE BIHMSHUE Ha
OpraHu3M.

3.MexaHu3Mbl MOBPEKIAIOLIETO JEUCTBUS KCEHOOMOTHMKOB. DKOTOKCUKAHTHI,
pacrnpocTpaHeHue, o0ueonoaornyeckue u crnenuduueckue 3pEGeKTs.
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4. OO0e3BpeXMBaHUE M TOKCU(UKAIMS KCEHOOMOTHKOB B OpPraHU3ME YeJIOBEKa:
XapaKTepUucTUKa myten ouorpanchopmaiuu.

5.XapaktepucTuka OTKJIMKA Cpellbl Ha JCMCTBHE TOKCHUKAHTOB. buonoruueckas
poJib (DEHOTBHBIX COCTUHECHUIA B PACTEHUSIX U TIOYBE.

6. MeTo1bl U3y4eHUs BIUSHUS OTACJIbHBIX KCEHOOMOTUKOB HA )KU3HEICSITEIbHOCTh
YKUBOTHOTO U PACTUTEILHOIO OpraHu3Ma. BiusiHue aHTPONOT€HHOTO 3arpsi3HEHUS
OKpY Kalollel cpe/ibl Ha 3J0pOBbE OEPEMEHHBIX KEHIIUH U JIETEH.

7.11apaMeTpbl KpOBM B OIICHKE aJaNTUBHBIX PEAKIMA U MaTOJIOTHYECKUX
M3MEHEHHUI B OpraHu3Me Mpu HeOJAronpusTHON 3KOJIOrMYEeCKO 00CTaHOBKE.

6.2 Omnucanue mMKaJd OUEHMBAHUA CTeneHH CHOPMHPOBAHHOCTH
KOMIIeTeH NI

Ouenka chopMHUPOBAHHOCTH KOMIIETCHITUHN MIPU TEKYILEH aTTeCTAINH.

Pedepar

Pedepar — 310 KpaTkoe H3JIOKEHUE B MUCHMEHHOM BHJIE COACPKAHUSA U
pe3yIbTaTOB MHAMBUAYAJIHLHON Y4EeOHO-UCCIEA0BATEIbCKOM NEATEIbHOCTH, UMEET
pEerIaMeHTUPOBAHHYIO CTPYKTYpYy, coaepxanue u odopmienue. Pedepar
BBITIOJHSETCS] B COOTBETCTBUU C PA0OUYMM YUEOHBIM TUIAHOM IO TeMaM H3y4aeMou
muciuiuinHel. B pedepate paccMarpuBaroTCs JaHHBIE OTEUECTBEHHOW U
3apyOeKHOU JUTEpaTyphl MO TEME HCCIEIOBaHUS, MPOBOAUTCS CPABHUTEIHHBIN
aHaJln3 CyIIECTBYIOLINX TOUEK 3pEHUSI U1 METOA0JIOTHil.

Ero 3amauamu sBisitorcs: 1. dopMupoBaHHE YMEHHH CaMOCTOSTEIbHOU
paboThI aCTIMPAHTOB C UICTOYHUKAMH JIMTEPATYPHI, UX cucTeMarusanus. 2. Pazsutue
HABBIKOB JIOTUYECKOTO MBIIUICHUS; 3. YTIIyOJeHHEe TEOpPETHYECKUX 3HAHUU T10
npo0bJieme UCCIIEIOBAHUS. Tekct pedepara JTOJKEH COJIepKaTh
apTYMEHTHPOBAHHOE H3JI0KEHUE OMpeAeNieHHOW TeMbl. Pedepar momkeH OBITH
CTPYKTYpUPOBaH W BKIIIOUATh Pa3/elbl: BBEJACHNUE, OCHOBHAS YacTb, 3aKIIIOUCHUE,
CTIMCOK MCTIOJIh3yEeMbIX HICTOYHUKOB. B 3aBHCHMOCTH OT TeMaTuku pedepaTta K HeMy
MOTYT OBITh OPOPMIICHBI TPUIIOKEHHUSI, COJIEPIKAIINE TOKYMEHTHI, HILTIOCTPAIUH,
TabnuIpl, cxeMbl U T.1. Jlokman mo teme pedepata MOXKET OBITh MPEACTABICH B
dopme mpezentranmu. TpeboBanus k pedepary. OOA3aTEIBHBIMUA CTPYKTYPHBIMH
aJIeMeHTaMu pedepaTta AODKHBI ObITh: TUTYJIBHBIA JIUCT, COAEpIKaHHUE, BBEJICHUE,
OCHOBHAsl 4YacTh, 3aKIIOYEHHUE, CIHCOK WCIOIb30BAaHHBIX HMCTOYHHUKOB. [lpu
HEO0OXOAMMOCTH TEKCT MOXKET OBbITh AOMOIHEH TaOIUIIaMH, TpaduKaMu, pUCYHKAMU
u Qororpadusmu. KoanyecTBO HCTOYHMKOB JIOJDKHO COCTaBisATh He MeHee 10.
O6neM pedepara - 10-15 crpanuir. TekcT paboThl JOJKEH ObITh KPATKUM, YETKHM,
JIoTUYeCKU nocaeaoBarenbHbiM. [IpaBuna odhopmienus pedepara. Pedepar nomken
OBITH BBITIOJHEH C UCIIOIB30BaHUEM KOMIIBIOTEpA U TIPUHTEpa Ha Oymare opmaTa
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A4 gepes nontopa unrepBaia. Llpudt — Times New Roman, uepnsiii, pazmep — 14

IIT.

Onenka

dopMyrpoBKa TpeOOBaHUM K CTEIIEHU
c(hOpMHUPOBAHHOCTH KOMIIETEHITUN

ugpoi

IPOIHCHIO

HCYOOBJICTBOPUTCIILHO

Tema pedepara He pacKpbiTa, OOHAPYKHBACTCSI
CYIIECTBEHHOE HEMOHMMAaHHUE MPOOIEMBbl WIIH
pedepat He mpencrasieH BoBce. CTpyKTypa U
opopmiieHne pedepara HE COOTBETCTBYIOT
npaBmwiaM odopmieHus. Tekct pedepara He
MHPOPMATUBHBIA, H3JI0OKCHHE HETPaMOTHOE
u/unu HenorudHoe. OTCYyTCTBYET 3aKIIOUCHUE
WM OHO HE COJAEPXKUT O0OOLIEHHE W OLEHKY
JAUTEPATYPHBIX JAHHBIX 0 TEME HUCCIIEeIOBAHUSI.
CHnucok WCIOJNIb30BAHHBIX HCTOYHHKOB  HE
BKJIIOYAET COBPEMEHHYIO OTCUECTBEHHYIO W
3apyOeXKHYI0 JIUTepaTypy U/ opopMIieH HE B
COOTBETCTBUH CO CTAHJIAPTAMHU.

YAOBJICTBOPHUTCIBHO

Tema pedepara He pacKpbiTa, OOHAPYKHBACTCSI
CYIIECTBEHHOE HEMOHWMAaHHUE MPOOIEMBbl HIIH
pedepar He mpencTabiieH BoBce. CTpykTypa U
obopmiieHue pedepata HE COOTBETCTBYIOT
npaBmwiaM odopmieHus. Tekct pedepara He
UH(POPMATUBHBIA, H3JI0KCHHE HETPaMOTHOE
u/unu HenoruyHoe. OTCYyTCTBYET 3aKJIIOUCHUE
WIKM OHO HE COJEPXKHUT 00OOLIEHUE M OLEHKY
JMTEePATYPHBIX JAHHBIX 10 TEME UCCIICIOBAHUS.
CIHCOK  HCITOJIb30BAHHBIX ~HCTOYHHKOB  HE
BKJIFOYa€T COBPEMCHHYIO OTEYECTBEHHYIO U
3apyOeKHYI0 TUTEPaTypy U/ min ohOpMIICH HE B
COOTBETCTBHUH CO CTaHIAPTAMH.

XOPOIIO

OcHoBHBbIE TpeOOBaHUA K pedepaTy BHIOTHEHBI,
HO TMpU H3TOM JOMyIIeHbl HeaouéTel. B
YaCTHOCTH, UMEIOTCSI HETOYHOCTHU B U3JIOKEHUU
MmaTepuaa; OTCYTCTBYET JoruyecKast
MOCTIEIOBATEIPHOCTE B CYXACHHSAX;  HE
BbIIEpKaH  O00BEM  pedepara;  UMEIOTCS
yoyuieauss B opopmiieHuH, Ui HarJIsIHOCTH
11eJIeCO00pa3HO MPUMEHEH WILTFOCTPAIIMOHHBIHN
MaTepual.

OTJIMYHO

BrimonHeHsl Bce TpeOOBaHMS K HAIHCAHUIO
pedepara: o6o3HaUeHA TpobIeMa 1 000CHOBaHA
e€ aKTyaJbHOCTB; CIEaH aHalIu3 Pa3INIHBIX
TOUYEK 3PCHUS Ha pacCMaTpUBAEMYIO MPOOJIEMY
U JIOTHYHO M3JI0’)KEHAa COOCTBCHHAs IO3UIIHS;
c(OpMYJIMPOBAaHBl BBIBOJBI, TEMa PacKpbITa
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MOJIHOCTBIO, BBIACPKAH OO0BEM; COOJFOICHBI
TpeOoBaHUs K BHEHNIHEMY O(QOPMIICHUIO, IS
HAIJSIIHOCTH  IeNIeCOO0pa3HO  MPUMEHEH
WITIOCTPALMOHHBIN  MaTepuai. 3akKIoueHHe
COJIEP’KUT 0000IIIEHNE U OLIEHKY JIUTEPATyPHBIX
JaHHBIX TIO0 TeMme wuccienoBanus. CHUCOK
UCTIOJB30BAHHBIX ~ HMCTOYHUKOB  BKIJIIOYAET
COBPEMEHHYIO OTEYECTBEHHYIO U 3apyOeKHYIO
TATEpaTypy W OQOPMIIEH B COOTBETCTBHU CO
CTaHJapTaMHU.

TecTupoBaHue.

TecToBBIN KOHTPOJIb MPOBOJUTCSA B MUCHbMEHHOW (pOpME HECKOIBKO pa3 B
NepUoJ OCBOCHHUS JUCHUUIUIMHBL. TecT sBisieTcs mpocteiieit GopMoit KOHTPOJIs,
HalpaBJICHHBIM HAa TMPOBEPKY BIAJICHUS TEPMHUHOJIOTMYECKUM  ammapaToM,
KOHKPETHBIMU 3HAHUSMU MO JUCHUIUIMHE, YYEOHBIX TOCTUXKEHUM acCHUPaAHTOB.
DOTOT METOJ TEKYIIEro KOHTPOJISI UCTIOb3YeTCs JJIsi MPOBEPKU 3HAHUM IO TEME.
OOyuaroiuiics moJy4aeT onpeeiEHHOE KOJIMYECTBO TECTOBBIX 3aJJaHUI OJTHOTO U3
yeThlpeX BapuaHTOB. Ha BbIMoIHEHWE BbIAEISACTCS (PUKCUPOBAHHOE BpeEMS B
3aBUCHUMOCTH OT KoJinuecTBa 3afaHui. OIEHKa BBICTABJISETCS B 3aBUCUMOCTU OT
MpOIICHTAa NPaBUJILHO BBHIMIOJHEHHBIX 3adaHui. HeoOxomuMo BBIOpaTh OJUH
MPaBUWIbHBIA OTBET JIMOO HAUTHU COOTBETCTBUE MEXTY TEPMUHOM (TIOHSITUEM) U €T0
onpeaeneHueM. Kputepun OLEHUBAHUA. Y CTAHABIMBAETCS IHANA30H, KOTOPBIU
HEOOXOJMMO HalpaTh Uil TOr0, YTOOBI MOJYYUTh OTJIUYHYIO, XOPOIIYIO,
YAOBJIETBOPUTEIBHYIO WU HEYAOBJIETBOPUTEIBHYIO OLIEHKH.

B nmporeHTHOM COOTHOIIEHWH OIEHKA (10 MATHOAIIIBHOM CHCTEME)
BBICTABJIAIOTCS B CJICAYIOIIUX JMaNa30HaX: “HEYJIOBJIETBOPUTENIbHO - MeHee 50%
MPAaBUIBHBIX OTBETOB ‘‘yaoBieTBOpUTENbHO” - 50%-65% mpaBHIBHBIX OTBETOB
“xopotro” - 65%-85% mpaBUIBHBIX OTBETOB “OTIUYHO” - 85%-100% mpaBUIBLHBIX
OTBETOB

YcTHbII onpoc.

VY CTHBIN ONMpOC MPOBOAUTCA HA MPAKTUUYECKUX 3aHATUSAX. ONpoc HalpaBlieH
Ha (UKCHPOBAHWE BHUMAHHUS ACIUPAHTOB HA CIIOKHBIX MOHATHUSX U SIBJICHUSX,
TPeOYIOMUX 3alIOMUHAHUS, BBISBICHUE OCMBICICHHOCTH BOCTIPUSTHS 3HAHUU U
OCO3HAHHOCTHU WX MCIOJIb30BaHUS, CAMOCTOSITEIbHOCTh U TBOPUECKYHO aKTUBHOCTb.
OOyuaronuecss BBICTYNAIOT C HEOOJBITUMU COOOIICHUSIMHU, JOMOJHEHUSIMH,
y4aCTBYIOT B IUCKYCCHHU, OTBEUYAIOT HAa BOMPOCHI IpenoaaBatess. OTBET acupaHTa
JOJDKEH TMPEeACTaBIsATh COOOW JIOTMUECKH TOCJIEIOBATEIbHOE M Pa3BEpHYTOE
COOOIIEHNE Ha 3aJlaHHBIil BOMPOC, €ro yMEHUE TMPUMEHSITh TOHATUIHO-
TEPMUHOJIOTHYECKUN amnmnapaT U MOJyYEHHbIE 3HAHUA B KOHKPETHBIX CIydasX.
OCHOBHBIE KPUTEPHUH YCTHOTO OTBETA, MOJJICKAIINE OLIEHKE: TITyOHWHA PACKPBITHS
TEMBbI, MOCIEA0BATEILHOCTh, CAMOCTOATEIBHOCTh CY>K/I€HUI U BBIBOJIOB, YPOBEHb
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I[OM&IHHCﬁ INOATOTOBKH IIO TEMCE, CITOCOOHOCTH  CHUCTEMHO AHAJIM3UPOBATH

Matepuan, (QopMyIHpPOBATH
JIOTUYECKOTO  MBIIUJICHUS U

CO6CTB€HHy}O IIO3UIIHNIO, CTCIICHb  pPa3BUTHUA

KyJIbTYpbl pE€YH  CTYACHTOB. CIOCOOHOCTh

dbopMyIHUPOBaTh COOCTBEHHYIO MTO3UIIUIO, OTBEUATh HA JOTIOJHUTEIIBHBIC BOITPOCHI.

Kpurepun oneHnBaHus.

®dopmysipoBKa TpeOOBaHUH K CTEICHU
c(hOpPMHPOBAHHOCTH KOMIIETEHITUN

AcniipaHT oOHapy»uBaeT HE3HaHUE OOJbIIeH
YacTH COOTBETCTBYIOILLETO pa3jiesia U3y4aemMoro
Marepuaa, I0IycKaeT OIIMOKU B POPMYITUPOBKE
OTIPE/ICIICHUI U MPABUII, UCKAXKAIOIINE UX CMBICI,
OecropsiIoOuUHO M HEYBEPEHHO  M3Jaraer
Marepual.

AcrniupanT 0OHapy>XKMBAeT 3HAHHE U TTOHUMaHUE
OCHOBHBIX TIOJIO)KEHHM JAaHHOHW TEMBbI, HO
U3JlaraeT MaTepuall HEMNOJHO U JOIYCKaeT
HETOYHOCTH B ONPEACIICHUU TOHATUU WIU
(GbOopMyIMpPOBKE MPABUI; HE YMEET JOCTATOYHO
IyOOKO W JI0Ka3aTelbHO O0O0OOCHOBAaThH CBOM
Cy)XJICHUSI W TPUBECTH TIIPUMEpPHI; H3JIaraet
MaTepuall HEMOCIEA0BATEIbHO U HEJIOTHYHO.

ACIHMpPAHT JAET OTBET, YIOBJIETBOPSIOUIMN TEM
e TpeOOBaHUSIM, UTO U HA OLEHKY «OTIUYHOY,
HO Jomyckaer 1-2 omwuOKM Wi HeAoYeTa,
KOTOPBIE CaM JK€ HCHIPABISET IPHU HU3JI0KECHUU
MaTepuaa.

MIOJTHO U3J1araeTcs U3y4eHHbI MaTepua, 1at0Tcs
IIpaBUJIbHBIC OTIPEICIICHUS MIOHSTHUH;
oOHapy>XKHMBaeTCs  IMOHMMaHWE  MaTepHala,
acIMpaHT MOXKET OOOCHOBATh CBOU CYXKICHUS,
NPUMEHHUTh 3HAHUSI Ha TMPAKTUKE, U3Jaraer
MaTepuall OCIeI0BaTEIbHO U JIOTUYHO.

Onenka
1 poi | MPONMUCHIO
2 HEYJOBJICTBOPHUTEIIHHO
3 YAOBJIETBOPHUTEIHHO
4 XOPOIIIO
5 OTJIMYHO
OreHka

dopMynrpoBKa TpeOOBaHUH K CTEIICHU
c(hOpPMHUPOBAHHOCTH KOMIIETEHITUN

1udpoil | MPOMHUCHIO

2 HEYAOBJIIETBOPUTEIBHO

Tema He packpeita. [IpoaemoHcTpupoBaH
HEY/IOBJICTBOPUTENbHBI  YpPOBEHb  BIAJICHUS
MaTepualioM 1o Teme padboTsl. Mcnonb3oBaHHbIE
UCTOYHUKH, CTPYKTypa pabOThl U MPUMEHEHHBIE
METO/bl HE COOTBETCTBYIOT IOCTaBJIECHHBIM
3a/1a4aM.
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3 YAOBJIETBOPUTEIBHO Tema yactnuHO packpsita. [IpogeMoHcTprUpOBaH
YAOBJIETBOPUTENBHBIM ~ YPOBEHb  BJIAJACHUSA
MaTepHalioM 1o Teme padboTsl. Mcnonb3oBaHHbIE
HCTOYHHKH, CTPYKTYypa pabOThl U MPUMEHEHHBIE

METO/bI YaCTUYHO COOTBETCTBYIOT
IIOCTABJICHHBIM 331a4aM.

4 XOpOILIO Tema B OCHOBHOM packphITa.
[IponemMoHCTpHpOBaH CpeIHui YPOBEHB

BJIQJICHUS MaTepuajoM IO Teme paboThI.
Hcnonb3oBanbl  Haaexalue  HMCTOYHHKHU.
CtpykTypa paboThl U NPUMEHEHHBIE METOJABI B
OCHOBHOM  COOTBETCTBYIOT  IOCTaBJICHHBIM

3aJa4am.
5 OTJINYHO Tema IIOJTHOCTBIO pacKphbITa.
[IponemoHCTpUpPOBaH BBICOKMI YPOBEHb

BJIQJCHUS MaTepuajoM IO TeMe padoThl.
Hcnonp30BaHbl  Hammexkamuye HUCTOYHUKH B
HY>)KHOM KosnuectBe. CTpyKTypa paboThl U
MIPUMEHEHHBIE METOBI COOTBETCTBYIOT
IIOCTaBJICHHBIM 331a4aM.

Hayuynas quckyccus.

Jluckyccust — 9TO IIeJICHANpPaBlIeHHOE 00CYK/IEHHEe KOHKPETHOTO BOIPOCa,
COTIPOBOKIAIOIIIEECs 0OMEHOM MHEHUSIMU, UACSIMU MEXKTY IBYMs U OoJiee JINIaMHu.
3agavya JUCKYCCHMU OOHApYXXHUTh pazivuus B MOHMMAHUU BOMpPOCa U B CIOpE
YCTaHOBUTH UCTUHY. JIUCKycCHH MOTYT OBITh CBOOOAHBIMHU U yIpaBiisieMbIMU. K
TEXHUKE YNPABIAEMON JUCKYCCUHU OTHOCSTCS: YETKOE ONpPEACJICHUE LENH,
MPOTHO3UPOBAHUE PEAKIIMU OMNIMOHEHTOB, IUJIAHUPOBAHHUE CBOETO IIOBEICHMUS,
OTpaHUYEHHE BPEMEHU Ha BBICTYIUICHUS U MX 3aJlaHHAs O4epeHOCTh. [ pymmoBas
nuckyccus (oOcyxzeHue Brioirosnoca). s mpoBeneHusi Takoil TUCKyCCUU BCe
aCIIUPAHTHl, MPUCYTCTBYIONIUE HA 3aHATUH, pa3OUBaIOTCA Ha HEOOJbIINE
MOATPYIIIbI, KOTOpPhIe OOCYXKIAIOT T€ WM HWHBIE BOIMPOCHI, BXOASIIUE B TEMY
3aHsATUA. OOCYyX IEHUE MOXKET OPraHW30BBIBATHCS JIBOSIKO: JIMOO BCE MOTPYIIIbI
aHAJIM3UPYIOT OJUH U TOT K€ BOIPOC, TNOO KaKasi-TO KpyIHas TeMa pa30onBaeTcs Ha
OTIIeTIbHBIC 3aJaHus. TpaguIlMOHHBICE MaTepUATIbHBIC PE3YNbTAThl OOCYKICHHUS
TaKOBBI: COCTABJICHUE CIIMCKA MHTEPECHBIX MBbICIEH, BBICTYIUICHUE OJIHOTO WJIU
JIBYX WICHOB TIOJITPYIITI C JOKJIaIaMH, COCTaBJICHHE METOIMUECKUX Pa3paboTOK WK
WHCTPYKIIMI, COCTaBJI€HUE TulaHa AehcTBHIl. O4YeHb BaXKHO B KOHIE JUCKYCCUU
caenaTh 00001IeHus, CPOPpMyIUPOBATh BHIBOJBI, IOKA3aTh, K YEMY BEAYT OIIUOKHU
1 3a0JTyKI€HUSI, OTMETUTD BCE UJEH U HAXOJKH IpyIbl. Kpurepun orieHHMBaHUS.
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Onenka

dopmynupoBKa TpeOOBaHUHN K CTENIEHU
c(hOpPMHPOBAHHOCTH KOMIIETEHIIUU

1udpoi | TpoNMUCkIO

2 HeynoBieTBOpUTENbHO | Tema He packpbita. [loHsTuiiHbld anmapar

OCBOEH  HEYJOBJIETBOpUTENbHO. IlloHMMaHMe
MaTepuana (parMeHTapHOE WU OTCYTCTBYET.
Heymenue dopMmynaupoBatb CBOM  MBICIH,
00CY1aTh IUCKYCCUOHHBIE MOJI0KECHHUSI.

3 yIOBJIETBOPUTEIILHO Tema wyactuuHo packpeita. OTBeT ci1abo

CTpyKTypupoBaH. [IoHATHIHBIN anmnapar OCBOCH
yacTU4yHO. [loHMMaHue OTAENBHBIX MOJIOKEHUM
W3 MaTtepuana Io Teme. Y IOBIETBOPUTEIIBHOE
yMeHue  (GopMyJIHpoBaTh ~ CBOM  MBICIH,
00CYKJIaTh TUCKYCCUOHHBIE TIOJIOKEHUSI.

4 XOpOoUIo

OCHOBHBIE ~ BONPOCHI ~ TEMBI  PACKPBITHI.
Crpykrypa oTBETa B LEJIOM aJ€KBaTHa TEME.
XOpomo  OCBOGH  MOHATUMHBIA  ammapar.
IIponemoncTpUpOBaH XOpOLIUI YPOBEHb
IIOHUMaHMs Marepuaina. XOpollee YMEHUe
(GopMyIupoBaTh CBOM  MBICIH, OOCYXJIaTh
JVCKYCCUOHHBIE IOJIOKECHUS.

5 OTJINYHO

B orBeTe KaueCTBEHHO DPACKPBITO COJEpKaHUE
TeMbl. OTBET  XOpOWIO  CTPYKTYpPHPOBAaH.
[IpexkpacHO OCBOEH MOHSATUMHBIA  amnmapar.
[IponemoHCTpUpOBaH BBICOKMI YPOBEHb
noHMMaHus martepuana. [IpeBocxomHoe ymenue
(GopMyIMpOBaTh CBOM  MBICIH, OOCYXIATh
JMCKYCCUOHHBIE MOJIOKEHUSL.

3auyer.

3aqufHaKOTOpOhlaCHHpaHTaNIHCO6XOHHNK)OTBGTHTB}HlCOOTBeTCTBYKHHHe

BOINIPOCHI OWJIETOB B MHUCHhMEHHON (opme. 3ader HalEeleH Ha KOMIUIEKCHYO

MPOBEPKY OCBOEHHUS NUCHMIUIMHBI. O0yuaromeMycst 1aéTcs BpeMs Ha MOATrOTOBKY.

WTOroBbIii KOHTPOJIb OLICHUBAETCS MO IIKAJIe: 3a4TEHO / HE 3aYTEHO.

Onenka

dopmynpoBka TpeOoBaHUH K cTeNeHU C(HOPMUPOBAHHOCTH
KOMIETEHIIUH

He 3aureno

AcmupaHT wuMeeT Tpodenbl B 3HAHUSAX ITPOTrPAMMHOTO
Marepuanga, HE BIAJAEET TEOPETUYECKUM MAaTEpUalioM |
JOTMyCKaeT  rpyOble, TMPUHIMIHAIbHBIE  ONIMOKH B
BBIIIOJTHEHUU 3aJaHuii W (WIM) CUTYAllMOHHBIX 3ajad,
PEAYCMOTPEHHBIX pabouel MporpaMMon TUCITUTIIINHBI.

3a4TCHO

AcnUpaHT MPOAEMOHCTPUPOBAN 3HAHUSA MPOrPAMMHOIO
MaTepuana, oApoOHO OTBETUJI Ha TEOPETUUECKUE BOIPOCHI,
CIPABUJICS C BBINOJHEHUEM 3aJaHUM U (WJIM) CUTYAIIMOHHBIX
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3aj11ad,

peyCMOTPEHHBIX paboueit porpamMmoit
JIUCIUTUTMHBI.

Kanauaparckuii 3x3aMeH

Onenka

dopMynrpoBKa TpeOOBaHUM K CTEIIEHU
c(hOpPMHPOBAHHOCTH KOMIIETEHIIUU

1udpoi | TpoNMUChIO

2 HEYJA0BJIETBOPUTEIBHO

AcnMpaHT HE 3HAET 3HAYWTEIIBHOW 4YacTU
IIPOrPaMMHOI0 MaTepuaja, IOIyCcKaeT rpyOble
OLIHUOKH, HEYBEPEHHO, Cc 00JBIIUMU
3aTPYJHCHHUSMHU pEIIAeT NPAKTUYECKHUE 3a1a4d
WJIU HE CIPABIISETCA ¢ HUMU CaAMOCTOATENIBHO, HE
BlIaJlceT KOMIUIEKCHOW OLIEHKOM CUTyalluu,
HEBEPHO BBIOMPAET TAKTUKY JECHCTBUH.

3 yYAOBJIETBOPUTEIBHO

AcrapaHT HMMEeT TNOBEPXHOCTHBIE 3HAHUSA
IIPOTPaMMHOI0 MaTepuana, HE YCBOWI €ro
JETaJed, JOIyCKaeT HETOYHOCTH, OIECPUPYET
HEJ0OCTATOYHO MPABUIBLHBIMU (OPMYIUPOBKAMH,
HapyIlaeT JIOTHYECKYI IOCIIENOBATEIBHOCTD B
M3JI0)KEHUH IIPOTPaMMHOTO Marepuania,
WCTIBITBIBAET 3aTPYJHCHHS TPHU BBIOJHEHUN
MMPAKTUYECKHUX 3a/1a4, UCIIBITHIBACT 3aTPyAHEHUS
C KOMIUIEKCHOM  OLEHKOM  NIPEMIOKEHHOU
CUTYAalllH, HE TIOJIHOCTBIO OTBEYAET HAa BOIIPOCHI,
B TOM YHCJI€ IIPY ITOMOIIY HABOJISAIIMX BOIIPOCOB
IpenoaaBaTess

4 XOPOIIIO

AcnupaHT TBEpPAO 3HAET  MPOTPAMMHBIN
Marepuas, 'paMOTHO M II0 CYILIECTBY M3JIaraer
€ro, He JIONyCKas CYIIECTBEHHBIX HETOYHOCTEMN
IIPU OTBETE HA BOINPOC, HO HEJOCTATOYHO MOJIHO
pPAaCKpbhIBAET  MEXIUCUUIUIMHAPHBIE  CBSI3H,
MPaBUILHO MIPUMEHSIET TEOPETHUUECKHUE
MOJIOKEHUSI TPU  PEUICHUM  MPAKTUYECKUX
BOIIPOCOB M 3a/lay, BIJIAJICET HEOOXOIUMBIMU
HaBbIKAMU M TpPUEMaMH HUX BBINIOJHECHUS,
KOMIUJIEKCHOU OLICHKOM MPEIIOKEHHOU
CUTYAIUHU.

5 OTJINYHO

AcnupaHT TiIyOOKO YCBOWJI MpPOTpaMMHBIN
MaTepuall, MCYEPIbIBAIOLIE, MOCIEI0BATEIBHO,
YETKO U JIOTUYECKH CTPOMHO €r0 U3J1aracT, yMeeT
CBA3BIBATH TEOPUIO C MPAKTUKOM, CBOOOJIHO
CIIpaBIIETCS C 3aJadyaMM M BOIIPOCaMH, He
3aTPYIHAETCS C OTBETAMU IPU BUIOU3MEHEHUH
3a1aHUM, YMEET IPUHATH TPABWIIBHOE PELICHUE U
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I'paMOTHO

BBITTOJTHEHU S
KOMILIEKCHOU
CUTYaITUHU.

€ro

OIIEHKOU

00OCHOBBIBATH,
Pa3HOCTOPOHHUMH HaBBIKAMH M IIPHEMaMH
MPaKTUICCKUX

BJIAJIECT

3ajaad,
MPEIIOKEHHOU

7 Y4eOHO-MeTOAuYeCKOe o0ecnedyeHne TUCIUIIMHBI (MOIYJIs1)

7.1 OcHoBHAas JquTEpaTypa

No
/o

ABTOD (BI)

Haumenosaunue

BrixoaHble JaHHBIC,
00BeM

Komuu
€CTBO
3K3. B
onoamn
OTEKE

Hanmua
H€ B
onbnm
OTEKE

Cesepun, E. C.

buoxumus

yueOHuK / mop pen. E.
C. CeBepuna. - 5-¢
W3]I., UCTIP. U JOIL. -
Mocksa : 'DOTAP-
Menmua, 2016. - 760 c.
: ui. - ISBN 978-5-
9704-3762-9

129

C.E. Cesepun,
AN. I'nyxoB

buonornyeckas
XUMUSA C
YIPa)KHEHUSAMU
1 3a7a4aMu

y4eO. 1715 BBICIIL. TPOd.
oOpazoBanusi, 00y4. Mo
coen. 31.05.01 "Jleueo.
neno", 32.05.01
"Menuko-pouIIaKT.
neno", 33.05.01
"®apmanua": [c npui.
Ha KOMIIaKT-aucke]| /
IlepBerii Mock. wMen.
akas. VM. N.M.
CeyeHoBa; moja pen.
C.E. CeBepuna, A.N.
I'myxoBa. - 3-e wu3n.,
crep. - M. N3z n.
rpyImnmna "TOOTAP-
Menua", 2022. - 622 c.
: i - [Ipeam. ykas.: C.
609-622. - ISBN 978-
5-9704-6414-4

49

JILA. lanunoBa

brnoxumusa

y4e0. 1Jisi BY30B / O]
pen. JILA. JlaHumOBOM.
- CIIo. CnenJIur,
2020. - 333 c¢. -
bubmuorp.: C. 332-

Ila 99
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333. - ISBN 978-5-
299-01020-6

Henbcon, /1.

OCHOBEI
OMOXUMUU
Jlennnpxepa

[Tekct]: [yueOHMK]: B
3 1. T. 3: Ilymm
nepeaayn
unpopmaruu /[
Henscon, M. Koxkc;
nep. ¢ amrin. T. IL
MocomnoBoir u  [1p.];
nmox pen. T. IL
bormanosa, C. H.
KouerkoBa. - Mockaa:
BMHOM. JIab.
3Hanui, 2015

Her

H. B.
MarseeBa, C.
JI. Nmrynuna,
A. ®.
Nmrynus, HO.
B.
AbaneHnxuHa

Knuanueckas
YH3UMOJIOTUA

y4e0.-MeToJI. mocodue
st o0yd. MO chen.
Jleue0. nmemo / U. B.
MartBeena, C. JL
Nwtynuna, A. O.
Nwrynue, 0. B.
AOGanenuxuna ; Pss.
roc. Mea. YH-T. -
Pszanp : Pa3sI'MY,
2020. - 53 c.

123

3Bsaruna B.U.

OCHOBBI
OHMOXUMUU

y4deOHOe Tocooue s
CaMOITOJTOTOBKHU
CTYJICHTOB  Jieue0oro
¢dakynpTeta / B.W.
3Bsaruna; ®I'bOY BO
Pa3I'MY  Munznpasa
Poccun. —  Pszansb:
OTCuOlIl, 2018 — 352
C.

246

MartBeeBa 1.B.

OCHOBEI
MaToOMOXUMHU

ydeOHOe Tocooue s
CTyA€HTOB 2 Kypca
neuedHoro ¢GakynbTeTa
/ W.B. MarBeeBa [u
ap.l;  T'bBOY  BIIO
Ps3I'MY  Mun3gpasa
Poccun. — Psazansb:
PUO Pa3I'MY, 2014. —
132 c.

539
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7.2 lonoiHMTeIbLHASA JJUTEpPaTypa

No
1/

ABTOp(BI)

HaumenoBaunue

Brixonnabie
JIaHHEIE,
o0BeM

Hamuuwue B
OMOJIMOTEK
e

Konnuects
0 3KD. B
OUOINOTEK
e

[ToxpoBckuii
, B.C.

buoxnmus
qeJI0BEKA

O0OMeH
YTJIEBOJOB :
y4eo.
rmocodue / B.
C.
[TokpoBckuii
.- M. : E-
noto, 2022. -
360 c¢. -
Vkas.
TEPMUHOB:
C. 351-353.
- ISBN 978-
5-906023-
32-2 . 2631-
27

Ha

9

B.B.
[lymckui,
N.B.
MartBeena,
O.C.
Ponnenkona

KupopacTtBopuMBl
€ BUTAMUHBI

y4eo.
rmocooue i
CTYJICHTOB
neded. daxk.
(0] JIACII.
"buoi.
XUMHA" /
Pss. roc.
MeJ. YH-T. -
Ps3ann
PHO

Pa3I' MY,
2013. - 106
C. -
bubnuorp.:
C. 104.

Ha

189

Ctpoes E.A.

buonornueckasa
XUMUSA

yaed. s
CTYJICHTOB
dbapm. wuH-
TOB H (aK.
BBICIII. ME/I.
y4eo.
3aBEJICHUM. -
M. : Bercm.
mK., 1986. -

2070
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479 c. : un. -

bubnuorp.:

C. 459-460.
7.3 UnTepHer pecypcsl

No HaumenoBanue

/1

1 TWILEY-BLACWALL - http://www.interscience.wiley.com (6osree 2000
’KYpPHAaJIOB) W3/1aTEJbCTBA

2 SPRINGER - http://www.springerlink.com (6omee 2000 xypHajoOB)

3 HAy4YHOW 3JIeKTpOoHHOU OmOnwmorekn e-Library.ru - http://www.elibrary.ru
(6omee 8000 xypHaIOB)

4 uznarensctBa Elsevier - http://www.sciencedirect.com (6oaee 300
KYpHAJIOB)

5 pedepatuBHas 0a3za JaHHBIX Scopus, KOTOpas HHJIEKCHUpyeT Oosee
http://www.scopus.com (21 TbIC. HAUMEHOBAHUN HAYYHO-TEXHUYECKUX U
MEIMIUHCKUX KYPHAJIOB IPUMEPHO 5 ThIC. MEKIYHAPOJIHBIX U3/IaTEIbCTB
10 BCEM 00JIaCTSIM HayK)

6 ANEKTPOHHON OubamoTeuHo cucrtemnl «M3marensctBo «Jlanby. OBC.
http://e.lanbook.com/ («M3naTenbcTBO «JIaHb» — 3TO pecypc, BKIIOYAIOITHI
B ce0a OBK wm3pmarensctBa «JlaHp» M JApyrux BeaylIMX H3AAaTENIbCTB
y4eOHOM JIUTEPATYPhI U JJIEKTPOHHBIE BEPCUU MEPUOIUUECCKUX U3IaHUH 110
€CTEeCTBEHHBIM, TEXHUYECKUM U TYMAHUTAPHBIM HayKaM
Cell structure and function in Bacteria and Archeae -
http://samples.jbpub.com/9780763762582/62582 CHO04 097 130.pdf

7 FEMS Microbiology Reviews -
http://onlinelibrary.wiley.com/journal/10.1111/(1ISSN)1574-6976

8 http://www.biophys.msu.ru/library/lectures/

9 http://www.biophys.msu.ru/library/rubin/

10 | http://www.eurolab.ua/encyclopedia/505/4275/

11 | http://www.microbiologu.ru/ http://www.nature.com,

12 | https://ru.wikipedia.org/wiki/IByxxoMIoHeHTHas_cHUCTEMa

13 | https://ru.wikipedia.org/wiki/Curnansusie_myta_MAPK

14 | https://studfiles.net/preview/2362134/page:3/ [1 medbiol.ru (Ctpoenue
KJICTKH ITPOKAPHOT) -

15 | ba3a mannbeix US National Library of Medicine National Institutes of Health
- http://www.ncbi.nlm.nih.gov/pubmed 32 32 [1 basa maHHBIX
M€ IULIMHCKHAX " OMOJIOrNYECKUX nyOMKaIui PubMed -
https://www.ncbi.nlm.nih.gov/pubmed [J

16 | YueOHbII opTaj PYJIH - http://web-

local.rudn.ru/weblocal/prep/rj/index.php?id=1911&p=17056
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7.4 IlporpammHoe o0ecnedyeHne HeoOXoaUMOe /JII  OCBOEHMS
TUCHMILTHHBI

MICROSOFT WINDOWS 7, 10; [J

OFFICE 2010, 2013;

AntuBupyc Kacnepckoro (Kaspersky Endpoint Security);
STATISTICA 10.0

ADOBE CC;

Photoshop;

KoncynbTanT mitoc (CipaBOYHO-MPABOBAs CUCTEMA);
ISpring;

Adobe Reader;

Adobe Flash Player;

Google Chrom,

7-Zip;

FastStone Image Viewer.

NN N N N N N N N VRN NN

7.5 MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne AU CIUIIIUHbI

Kadenpa pacnonaraet MarepuaibHO-TEXHUUECKOM 0a30i, COOTBETCTBYIOIIEH
JIEUCTBYIOIMM CaHUTAPHO-TEXHUUYECKUM HOPMaM U 00ecrieYrBaroiell MpoBeIeHre
BCEX BHUJOB TEOPETUYECKONW M TMPAKTUYECKON MOJATOTOBKH, MPETyCMOTPEHHBIX
y4eOHbIM  IUJIAaHOM  aclupaHTa, a Takke dS(PQPEeKTUBHOE  BBHITIOJHEHUE
JTUCCEPTAIIMOHHON PaOOTHI.

MartepuaibHO-TEXHHUYECKas 0a3a:
v’ kommbroTepsl Kiacca Pentium IV ¢ BerxoqoM B UHTEPHET U B JIOKAILHYIO CETh
— 10 mr.;
cnexktpoduryopumerp System 3 — 1 mit.;
OMOXMMHUYECKUI aHaIM3aTOp OTKphiToro Thma StatFax 1904 Plus — 1 mr.;
UMMyHOGEPMEHTHBIN aHanu3arop rmianmeHTsiid StatFax 3200-Uv — 1 mr.;
nieiikep Tepmocratupyembiit ST-3 — 1 miT.;
cnexkrpoporomerp CO-46 — 1 wit.;
dbotomerpsl KOK-3-01 — 4 mir.;
romorenusarop PotterS — 1 mr.;
CO,-unky6arop Nuair — 1 wmr.;
mkadsl TepMoctatupyemsie Horyzont — 2 mr.;
tepmoOanu Boastabie TIIC — 3 mT;
Bechl aHanutnuyeckue BJIP — 1 mT;
noHometp M-130 — 1 mir.

AN NI NI NI NN Y U U N NN
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8 OcoO0eHHOCTH OpraHu3aun 00yUYeHHsI M0 TUCUHUILIHHE /151 HHBAJIUI0B
U JIML ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMM 310POBbSA

8.1 O0yyeHnue MHBAJIMIAOB M JIUI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH

310POBbS

Opu  HEOOXOIMMOCTH  OCYHIECTBiIsAeTCs  Kadempod  HAa  OCHOBE
aJanTUPOBAHHON paboyell MPOrpaMMbl ¢ UCIOJIb30BAHUEM CIICIIMATbHBIX METOAO0B
OoOy4eHHs U TUIAKTHUYCCKUX MaTEPHAIOB, COCTABIICHHBIX C YIYETOM OCOOECHHOCTEH
MICUXO(PU3NYECKOTO PA3BUTHSA, WHAWBUAYAJIbHBIX BO3MOXXHOCTEH M COCTOSTHHS
3JI0POBbs TAKWX OO0ydarommxcs (00yJaromerocs).

8.2 B nessix ocBoeHHsl y4eOHOH MPOrpaMMbl TUCHUIJIMHBI HHBAJIUIAMHU
U JHOAMH C OrPAaHMYEHHBIMH BO3MOKHOCTSMM, 3JI0pOBbs  Kadenpa
o0ecreunBaeT:

1) 11 MHBAMUAOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI 110
3pEHUIO:

. pa3MelieHne B JOCTYITHBIX JJIsi O0YyYarOIIUXCSl, SIBJISIOIIMXCS CICTTBIMU
WM CIa0OBUIAIIMMHU, MeCTaX M B aJanTHUPOBaHHOW (opMme CIpaBOUYHOMN
nH(pOpMaIKU O pacCaHUU YUCOHBIX 3aHSATHUH;

. PUCYTCTBHUE ACCHCTEHTa, OKa3bIBAIOIIETO oOyJaronemMycs
HEO0OXOIMMYIO TTOMOIIIb;

. BBIMYCK aJIbTEPHATUBHBIX (OPMATOB METOAMYECKHX MaTepHaoB
(kpynHbIF mpUdT Uu ayuodansl);

2)  AJIA WHBATWAOB U JIMI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbSI
0 CIyXY:

. HAJUISKANUMA ~ 3BYKOBBIMH CpeacTBaMu BOCIPOU3BEICHUE
uHdopmaIuy;

3) I MHBAJIHWAOB U JIUIl C OTPAHUYECHHBIMUA BO3MOXHOCTSIMHU 370POBBA,
UMEIOIINX HApYUIEHUSI OTIOPHO-/IBUTATEILHOTO ammapara:

. BO3MOXKHOCTh ~ OECIIPENSTCTBEHHOTO JOCTyna OOydalomuxcs B

y4eOHbIC TTOMEIICHHUS, TyaJleTHhIe KOMHATBI U JPyrHe IMoMemeHus kadeapsl. B
cIydyae  HEBO3MOXXHOCTH  OECHpEemsATCTBEHHOTO  JocTynma Ha  Kadempy
OpraHW30BLIBATh YYCOHBIN MpOIECC B CIEIUaIbHO 000pyAOBaHHOM Kiacce (YII.
BricokoBonbTHa, 9, kab. 11)

8.3 OOpa3oBanue 00y4alIIMXCH C OrPAHUYECHHBIMU BO3MOKHOCTSAMH
3I0POBbSA MOXKET OBITh OPraHU30BaHO KaK COBMECTHO C JIPYTUMH O0yYarOIIUMUCH,
TaK U B OT/ACJbHBIX FpyIMax.

8.4 Ilepeuenn yueOHO-MeTOAN4eCKOro o0ecneueHust
CaMOCTOSAITeIbHOM PadoThl 00yYarOIIUXCS 110 JUCHUIIIMHE

VY4eOHO-MeTOAMYECKHE  MaTepuaigbl Uil  CaMOCTOATEIbHOW  paboTh
oOyJaromuxcs U3 YMcia MHBAJIWIOB U JIUI] C OFPAaHUYCHHBIMU BO3MOKHOCTSIMH
3I0pPOBBSl MPENOCTABISAIOTCA B (opMmax, aAaNTUPOBAHHBIX K OTPaHUYEHHSIM HX
3JIOPOBBS U BOCTIPUATHS HHPOPMAITHH:
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Popmbl
- B nieyaTHou opme;
B (hopMe JIEKTPOHHOTO
- B Ie4daTtHoU ¢hopMe yBETUUECHHBIM
mpudTOM;
- B (popMe FEKTPOHHOTO JJOKYMEHTA,
- B opme ayamodaiina;
- B nieyaTHou opme;
- B (hopMe IIEKTPOHHOTO
JTOKYMEHTa;
JlaHHBIN epeyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTU OT KOHTHHT€HTA
oOy4Jarommxcs.

Kareropun obyuaronmxcs

C HapylieHueMm ciryxa

C HapylIeHUEeM 3peHus

C HapyIlIeHHeM OIOPHO-
JIBUTATEJILHOIO arapara

8.5 ®oHa OLEHOYHBIX CPEACTB /Jsi NPOBEACHUS MPOMEKYTOYHOI
aTrTecTaluM 00yYAKOLIUXCH 10 AUCIHUIINHE

[lepeueHb GOHAOB OLIEHOUHBIX CPEJICTB, COOTHECEHHBIX C IJIAHUPYEMBIMU
pe3yibTaTaMu OCBOEHHUS 00pa30BaTEIbHON TPOTrPaAMMBI.

JInst acnupaHTOB C OTPAHUYEHHBIMHA BO3MOXHOCTAMU 310POBbBS

@opMbl KOHTPOJIS U

OLICHKH DE3VJIHTATOB
MPEUMYLIECTBEHHO
MMCbMEHHAsI MPOBEPKaA
MPEUMYLIECTBEHHO YCTHAs
MpoBepKa

Kateropuu o6yuaromniuxcs |Bubl OlIeHOUHBIX CPEICTB

C napymenuem ciayxa TECT

C HapymieHueM 3peHust  |coOeceoBaHue

opraHu3anuAa KOHTPOJIA €
PEHICHUC NTUCTAHIIMOHHBIX

C HapylieHrneM OMopHO-
JIBUTaTEJIbHOTO amnmapara

TECTOB, KOHTPOJIbHBIE
BOITPOCHI

TMOMOIIBIO JICKTPOHHOU
o6osouxku MOODLE,

MUCHbMEHHAs MPOBEPKA

OOy4aromuMcsi ¢, OTHOCSAIIMMCS K KaTerOpud HWHBAIMIOB M JIUI, C
OTPaHUYECHHBIMU BO3MOXHOCTSIMU 37J0POBbSI YBEJINUYUBACTCS BpEMS HA MOATOTOBKY
OTBETOB K 3a4€Ty, pa3pemiacrcs IMOJArOTOBKAa K 3a4eTy C HCHOJIb30BAHUEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHIA.

8.6 Meroanueckue MaTepuasbl, ONpeAesilOIIMe  NPOUEXYPbHI
OLCHUBAHUN 3HAHWI, YMEHHWiIl, HABBIKOB W (MJIM) ONbITA JAEATEJIbLHOCTH,
XapakTepu3ymouue 3Tanbl GopMUPOBaAHUS KOMIIETEHIUIA

[Ipu npoBeneHUM MNpoUEAYpbl OLEHUBAHUSI PE3YyJIbTATOB OOyUYEHUS
MHBAJMJIOB W  JMIl C  OrFPAaHMYCHHBIMH  BO3MOKHOCTSIMH  370POBBS
MPEeIyCMaTpPUBACTCS WCIIOIH30BAHNE TEXHUYECKUX CPEICTB, HEOOXOIMMBIX UM B
CBSI3M C X WHIUBUYaJTIbHBIMH OCOOCHHOCTSIMHU.

[Ipouienypa olleHWBaHUS pPE3yJIbTATOB OOYYEHHS WHBAIHIOB W JIAI[ C
OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3JI0POBbS MO JAUCHUIUIMHE IMPEIyCMATPUBAET
npeaocTaBiaeHre nHGopManuu B (GopMax, aJalTHPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0POBbsS 1 BOCTIPUATHS HHPOPMAITUU:
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JUis au1 ¢ HapyIIEHUIMU 3pEHUs:

- B IIEYAaTHOM (OpME YBETMUEHHBIM LIPUPTOM;

- B (hopMe€ FNEKTPOHHOI'O JJOKYMEHTA;

- B (popMme ayauodaiina.

JUis U1 ¢ HApyIICHUSAMH CIyXa:

- B TIeyaTHOU (popme;

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jnis Au1 ¢ HapyIIeHUSAMH OTIOPHO-JBUTATEIBHOTO arapara:

- B TIe4aTHOU popme;

- B (hopMe€ FNEKTPOHHOTO JJOKYMEHTA;

- B (hopMme aynuodaiina.

JlaHHBIN TIepeuYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTU OT
KOHTHHI'€HTa 00YyYaroUIXCs.

[Ipy mnpoBeneHMHn TpoOUEAYPHl OLICHUBAHUSA PE3YJIHTATOB OOYyUYEHUS
WHBAJINUJIOB U JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS 110 AMCLMILIIMHE
(Momymo)  oOecrieuMBaeTCs — BBINOJIHEHHWE — CICAYIOUIMX  JOMOJIHUTEIbHBIX
TpeOOBaHUil, B 3aBUCUMOCTH OT UHAMBHUIYaAJIbHBIX OCOOCHHOCTEHN 00yUYaroUINXCs:

1. UHCTPYKIMSL 10 TIOPSIKY TPOBEACHUS TPOIEAYPhl OIICHUBAHHUS
IIPENOCTaBIsACTCA B JOCTYNMHON (popme (YCTHO, B MUCBMEHHOM (opMe, YCTHO C
MCTIOJIb30BAaHUEM YCIIYT CYpAONEPEBOAUNKA);

2. noctymnHasi (opMa MPEeAOCTaBICHUS 3aJaHU OLIEHOYHBIX CPEICTB (B
neyaTHo (opme, B TmeyaTHOM (opme yBenudeHHbIM wmpupToM, B (opme
DIIGKTPOHHOTO JIOKYMEHTa, 3aJaHusl 3a4UTHIBAIOTCS ACCHUCTEHTOM, 3aJIaHus
IPEIOCTABIISIOTCA C UCTIOIB30BAaHUEM CYPIIOIIEPEBOAA);

3. JocTynHasi popma MpeIoCcTaBlIeHUs OTBETOB Ha 33/aHus (TMCbMEHHO
Ha Oymare, HaOOp OTBETOB Ha KOMITBIOTEPE, C UCIOIb30BAaHUEM YCIYT aCCUCTEHTA,
YCTHO).

[Tpu HEOOXOAMMOCTH 111 00YUAIOLIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbSl M HWHBAJIMJOB NPOLEAypa OLEHUBAHUS PE3YyJbTAaTOB OOYYEHHs IO
JUCHUIUIMHE (MOAYJII0) MOXKET MPOBOJUTHCS B HECKOJIBKO 3TaIlOB.

[TpoBenenue mpoueaypsl OIICHUBAHUS PE3yJIbTaTOB OOYUYCHHS] NHBATUIOB U
JIMII C OTPAaHUYECHHBIMHI BO3MOYKHOCTSIMU 3/I0POBbS JIOITYyCKAETCSI C UCIIOJIb30BaHUEM
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

9 IlepeyeHb OCHOBHOM M JOIOJHHUTEJIbHOM Y4eOHOH JHMTEpPaTypbl,
HEe00XO0XUMO¥ 1JIS1 OCBOCHHUSA AUCIUIIIIHHLI.

Jlis OCBOEHMSI AMCUMIUIMHBI WHBATUAAMU M JIMLAMU C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMH  3/I0POBbSl TPEJOCTABISIOTCS OCHOBHAs U JIONOJHHUTENbHAs
ydeOHas aurepaTrypa B BUJE JJIEKTPOHHOTO JOKYMEHTa B (oHIe OMOIMOTEKH U /
WIM B DJJEKTPOHHO-OMOMMOTEYHBIX CHCTEMax. A Takke MPeJoCTaBISIOTCS
OecriaTHO cCHelHalbHble Y4YeOHUKH U YyuyeOHble TocoOus, HuHas yuyeOHas
JUTepaTypa U ClieluajIbHble TEXHUUYECKHE CPECTBAa 00y4YeHMsI KOJUIEKTUBHOTO U
UHJMBUIYAJIbHOTO TIOJb30BaHMs, a TakKKe YCIYTH CypIONepeBOIYMKOB U
TU(DIOCYpAOTIEPEBOTUHKOB.
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10 Meroauyeckne YyKa3zaHMsl JJA O0OYy4YAIOIIUXCSI 1O OCBOEHHIO
AUCHUIITMHBI

B ocBoeHMM AMCHMIUIMHBI WHBAIUAAMU WM JIMUAMH C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMHU 3JI0pOBbsl OOJIBLIIOE 3HAUYEHHWE MMEET MHIUBUAYyalbHas padora.
[Ton maAMBHIyaNnbHON paboOTOM MmoapazymMeBaeTcs 1Be (JOPMBI B3aUMOJCUCTBUS C
mpernojaBaTesieM: WHAMBHIyallbHas ydeOHas pabora (KOHCyJbTalMH), T.€.
JOTIOJTHUTENBHOE Pa3bACHEHHE Y4YEOHOro mMarepuana U YriIyOJIeHHOE H3ydeHHe
MaTepuasa ¢ TEMH OOYYarlMMHUCS, KOTOPbIE B 3TOM 3aWHTEPECOBAHbI, U
WHIUBUyallbHAsE BOCHUTATENbHAs padoTa. MHAMBUAYalbHbIE KOHCYIbTALIUHU IO
IpeIMETy SIBISIOTCA BAXKHBIM (PAKTOPOM, CIIOCOOCTBYIOIIMM HHMBUIYATU3ALUN
0O0y4YeHus M YCTAaHOBJICHUIO BOCIIUTATEIHHOTO KOHTAKTa MEXKIY MPEroaaBaTesieM ’
00y4aroIMMCs MHBAJIMIOM WX 00y4aroIUMCs C OFpaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBBS.

11  OnucaHue MaTepHaIbHO-TEXHH4YECKOH 0a3bl, HEOOXOAUMOM IJIA
OCYLLIECTBJICHHS 00Pa30BaTEJBHOI0 MPOLECCA MO JMCHHILINHE

OcBoeHME JUCHUIUIMHBI WHBAJIUAAMU U JMIAMH C OTIPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbsI OCYIIECTBIISIETCS C HCIIOJIB30BAHUEM CPEJICTB 00yUYEHUS
OOLIEro M CnenuaibHOro Ha3HAYEHUS:

- JEKUHOHHAs  ayJIuTOpUs -  MyJbTUMEAUiiHOE  000pyIOBaHHUE,
MOOMJIBHBIN paguokiacc (sl 00y4arolmuXxcsl ¢ HapyLIEHUsIMU CIIyXa); UCTOYHUKHU
MUTAHUS JIJIs] ”HAUBUIYaJbHBIX TEXHUYECKUX CPECTB;

- yueOHasg ayJAuTOpUsl [Js NPAKTUUYECKUX 3aHATUH (CEMHUHApOB)
MYJIBTUMEIUMHOE 000pYyI0BaHNUE, MOOWIBHBIA paguokiace (s 00yJaroumxcsi ¢
HApYIIEHUSMHU CITyXa);

- ydyeOHasi ayAuTOpHs Ui CaMOCTOSITENIbHOM paboThl - CTaHAapTHBIC
paboune MecTta C TEpCOHAJBHBIMM KOMIIbIOTEpaMHu; pabodee MecTo ¢
NIEPCOHAIBHBIM KOMITBIOTEPOM, C IIPOrPAMMOM 3KPAaHHOrO JOCTYyIA, MPOrpaMMoil
HKPAHHOTO YBEJWYEHUs M OpailieBCKUM JuCIUIeeM JUIsl OOydYarolMxcsi C
HapYILLIEHUEM 3PEHHUS.

B kaxzaoii ayautopuu, rae o0y4daroTcsl MHBAJIUABI U JTULA C OTPAaHUYEHHBIMU
BO3MOYKHOCTSIMU 3JJ0POBbS, JOJDKHO OBITH MPEIyCMOTPEHO COOTBETCTBYIOIEE
KOJIMYECTBO MECT ISl 00YUaIOIIUXCS ¢ YUETOM OTPaHUYECHHUI UX 3JOPOBbSI.
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AHHOTAIIMSI PABOYEM ITPOT'PAMMBI JUCITUILIVHBI

Pabouas nporpamma
JUCIUTUINHBI

«broxumus»

Kadenpa - pazpabotunk
paboueii mporpaMMeI

buonornueckas xumus

YPpOBEHB BBICIIETO
00pa3zoBaHUs

IMIOATOTOBKA KaaApOB BBICIIICH KBaJII/I(l)I/IKaHI/II/I

Hayunas cnenuanbHOCTB

1.5.4. buoxumus

dopma 00ydeHHs

O4yHasAn

MecTo TUCHUILUINHEI B

Jucupniauaa «buoxumus » otHOCUTCS K 2.1 yacTtu

CTPYKTYype€ omoka 2 OOpa3zoBatenbHbli KOMMIOHEHT 2.1.4
o0Opa3oBarenbHON Jucuununasl (Moxynn) OITOIT moaroroBka kaapos
IPOrpamMMBl BBICIIEN KBaJM(UKAIIUU

Kpatkoe conepxanue
JUCLUIIIMHBI

Paznen 1.CtpoeHue U GyHKIIMU OCHOBHBIX
OMONOJUMEPOB.

Tema.l.1. ®U3UKO--XUMHUECKHUE OCHOBBI
onoxumuu. CTpyKTypa U CBOHCTBA OMOJIOTUYECKH
BAKHBIX HU3KOMOJIEKYJISIPHBIX COCIMHEHUM.
AMUHOKHCIIOTEI. MOHOCaxapupl. Butamussl,
KO(QEPMEHTHI U APyrue OMOJIOrMYECKUE aKTUBHBIC
COCIMHEHUS.

Tema 1.2. CTpyKTypa 1 CBOKMCTBA BAXKHECUIITUX
ouonosumepoB. Crienuduyeckast pojb OEITKOBBIX
COEIMHEHNH B )KMBOM nipupoae. HykiienHoBsie
KHUCJIOTBI: CTpOeHUE, (DYHKIIUU B )KUBBIX
opranuzMax. [TyprHOBbIE U1 MTUPUMUUHOBBIC
OCHOBAHHUSI.

Paznen 2. CoBpeMEeHHbIE TPEACTABICHHUS O
dbepMeHTax, UX CBOMCTBAX M (PYHKIIUSX.

Tema 2.1. ®epmenTaTuBHbIN KaTanus. CTpyKTypa,
cBoiicTBa u QpyHkmu pepmentos. [lyTu perynsmmu
aKTUBHOCTU (DEPMEHTOB: aJUIOCTEPUIECKUE
WHTUOUTOPHI U aKTUBATOPHI; KATATUTUUECKUN U
PEryJIATOPHBIN IIEHTPBI; YETBEPTUUHAS CTPYKTYpa
aJIOCTEPUUYECKUX (PEPMEHTOB U KOOTIEPATUBHBIE
U3MEHEHUs! KOH(pOopMaIuu IPOTOMEPOB (pepMeHTa
Tewma 2.2. ITonudepMeHTHBIE CUCTEMBI.
Hagmonexyisipabie koMmiuiekcsl. [loHsTHE O
MeTabooHax. MeXMOJIeKYISIpHOE
B3aumojeiicTeue. Pacnpenenenue ¢pepMeHTOB B
opranusme. Opranocrnenuduaeckue GepMeHTHI.
N3menenust hepMEHTHOTO COCTaBa MPU OHTOTEHE3E.
DH3UMOTIATHH BPOXKICHHBIC U IPHOOPETCHHBIC.
[Ipoucxoxnenue pepMEeHTOB IJIa3Mbl KPOBH.
DOH3UMOJIMarHOCTUKA, SH3UMOTEpaIHsl.
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Pa3nen 3. XpaHeHue U nepeaaya reHeTHYECKON
uHdopmarmu.

Tema 3.1. XpaneHue u peanuzamus reHeTHYECKOn
uH(popmaIu. BHOCHHTE3 HYKJIEHHOBBIX KHCIIOT
OEJIKOB U PEryJISLNS 3TUX MPOILECCOB.

Tema 3.2. [IpumeHeHrEe T€eHeTUYECKON HHKEHEPUHU
Y MOJIEKYJISIPHO-TEHETUYECKON TUAarHOCTUKU B
OMOJIOTUYECKUX HUCCIICTIOBAHUSIX.

Paznen 4. MonekyasipHblE MEXaHU3MBI
OMOJIOTMYECKUX MTPOIIECCOB, MPOTEKAIOIINX B
KJICTKE.

Tema 4.1. [Tonnep:xanue romeocTasa ritoKO3bl B
KpoBU. MeTaboau3M B MBIIIIAX B COCTOSTHUU TTOKOS
U ipu pU3nYecKor Harpyske. BzanmocBs3b
YTJIEBOJHOTO M KUPOBOTO OOMEHA.

Tema 4.2. Ilytu knerounoi rudenu. Hekpos
aronro3s, ayrodarus. Oco0eHHOCTH THOETH
0€3bAICPHBIX KIETOK (IPUTPOLIUTHI YETOBEKA).
OKUCIUTENBHBIN CTPECC, €r0 POJIb B pa3BUTUH
3a00J1eBaHUM.

Pa3znen 5. OOMeH GenKoB.

Tema 5.1. Posib ammuaka B pa3BUTUU
renatosHiedanonatuu. MonekyasipHbie
MEXaHHU3Mbl TOKCHUYECKOTO JEHCTBHS aMMHUAKA.
Tema 5.2. buoreHHble aMUHBI: THCTAMHH,
CEpPOTOHHH, Y-aMUHOMACJISIHASI KACIIOTA,
kKarexosamuHbl. [Ipoucxoxaenue, GyHKIUU.
Oxucnenre OMOTeHHBIX aMUHOB (AMUHOKCH/IA3b1).
Paznen 6. [OpMOHBL.

Tema 6.1. Knaccudukaius ropmoHoB. Penientopsl
ropMoHOB. TkaHeBast U BUJI0BasI CHIEIU(DUIHOCTD
pELenTopoB TOPMOHOB. [ OpMOHEI €
TpaHCMEMOPAHHBIM MEXaHWU3MOM JCHCTBUS.
BHyTpuKieTOUHbIC U /IEPHBIE PEIIEITOPHI
TOPMOHOB, UX BIIMSHUE HA YKCIPECCHUIO TEHOB.
Tema 6.2. BogHo-cosieBoit 00MeH. DIEKTPOTUTHBIN
COCTaB KUIAKOCTEN OpraHu3Ma. MexaHu3Mbl
perymsiun o0beMa, JIEKTPOIUTHOTO cocTtaBa u pH
JKHUJIKOCTEW opranu3mMa. Poib mmoyek B peryisinuu
BOJIHO-COJICBOTO OOMeHa. AHTHUANYPETUICCKUN
TOPMOH, aJbJJOCTEPOH U PEHUH-AHTHOTEH3UHOBAS
CUCTEMA, MEXaHU3M BOCCTAHOBJICHHS 00BhEMa KPOBHU
nocJje KpoBonoTepu. buoxumuyeckue MexaHu3Mbl
BO3HUKHOBEHHUS [IOYEYHON TUIIEPTOHUU. Y CIIOBUS U
MEXaHU3Mbl BOSHUKHOBEHUS allij103a U aJIKano3a,
00€3BOYKHMBaHUsI OPraHU3Ma, OTEKOB.
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Tema 6.3. Mepapxust peryJaTOPHBIX CUCTEM.
Hapyuienus QyHKIMI SHIOKPUHHBIX Keje3: TUIep-
Y TUIOIPOIYKIIMSI TOPMOHOB. 3aMECTUTEIIbHAS
Teparus Ipyu TUMONPOAYKIIUA TOPMOHOB.
[IpocTarimanauHbl U UX POJIb B PETYIISLIUN
MeTabonu3ma 1 PU3NOJOTHIECKIX (DYHKITUH.
KunuHoBas cuctema u ee PyHKITUH.
buoxumudeckre N3MEHEHUs MPU BOCTIAIICHUH.
Paznien 7. buoxumus OpraHoB U TKAHEH.

Tema 7.1 OcoOEHHOCTH pa3BUTHSL, CTPOCHHS U
XUMHUYECKOTO COCTaBa 3PUTPOLIUTOB.
['panynouuThl ¥ arpa”yJoUThL. PerynaropHas u
3aluTHAs PYHKIUH.

CoBpeMeHHbIE TPEACTABICHUS O TEMOCTA3E:
CBEpTHIBAIONIAs, TPOTUBOCBEPTHIBAIOIIASI CUCTEMBI,
bubpunonu3. [IpoTHBOCBEPTHIBAIOIIAS CUCTEMA.
Tema 7.2. BUOXHMUS COCTUHUTETHLHON ¥ KOCTHON

TKaHU
Tema 7.3. buoxumusi HEpBHOM U MBIIIEYHOW TKAHU
O0bewMm, gacrel/3.e. 180u/53.e.

Bun nmpomexxyTouHon

DK3aMeH BO 2 ceMecTpe
aTTeCTAIHN
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