MMNMHOBPHAYKU POCCUA
®ENEPAITBHOE MOCYJAPCTBEHHOE BHOIKETHOE OBPA3OBATEITBHOE YHPEXEHVE

. BbICLIJEFOOEPABOBAHI/ISlV
«BOPOHEXCKUUN TOCYOAPCTBEHHBIU YHUBEPCUTET »
(Preoy BO «BI'Y»)

YTBEPXOAIO

A COMMACOBAHO
3am. rnaBHArO Bpa4a no Hay4How u - -
opraHu3aunoHHoAMeTQanYeckomn paboTte 3asenytowui kadeapon

W) E.A. Kygawosa
& BMoXMMum 1 PU3MoNorMn KNeTku
OOH)KHO%" " nodnuck, ®NO /~ " EnpHies AT
20 T T - o A ah
I N )/ S 15.05.2019 .

PABOYASA MPONPAMMA YYEBHOW ANCUUNNNHDbI
B1.5.19 Buonorus

1. Wndp n HaumeHOBaHUe cneunarnbHOCTHU:
30.05.03 MeguumnHckas kmbepHeTuka
2. Cneunanusauma: MeguumHckas kKmbepHeTuka
3. KBanudukaumus BbINyCKHUKA:
Bpau-knbepHeTuk
4. ®dopma oby4yeHus:
o4Has
5. Kacdbegpa, oTBevarowlan 3a peanmsaumio AUCLUNIIUHBI:
BroxumMnm n PU3NONOrnnN KNeTkK,
6rnomnankn n BroTexHonormm
6. CoctaBuTENM NPOrpamMmbi:

EnpuHueB Anekcanap Tpodumosuy, 3aB. kacdeapon BUOXMMUN 1 PU3NONOrMK KNETKU, AOKTOP
Bronornyecknx Hayk,

CenueaHoBa Hatanms BnagummpoBHa, accucTeHT Kadeapbl BUoxmmmum 1 omsmonornm KneTku,
KaHanaat bMoNorMyecKknx Hayk,

BawapwuHa Onbra BnagummnpoBHa, AoUeHT Kadeapbl 6Modur3nKn 1 BMoTEXHONOMMK, KaHaMAAT
BGronornyeckmnx Hayk

7. PekomeHgoBaHa: HMC meguko-6uonormdeckoro dpakynbteTa, npoTtokosn Ne 2 ot

25.05.19

8. YuyeOHbIn ron:2019/2020 CemecTp(bl): 1, 2



9.llenn n 3apaum y4eOHOW [OUCLUNIINHLI: OMNpedeneHne OCHOBHbBIX MOHATUN
6uonoruun, opmMmmpoBaHne NpeacTaBneHns O CTPYKTYpe XMBOW matepum n Hambonee
obWwmnx e€ 3akoHax, a Takke M3y4yeHne MHOroobpasvsi XuM3HU, €€ NPOUCXOXAEHUS U
3BOSIOLUN.

3apauun:

1) JaTtb onpegeneHne 6uonorMm Kak Haykm u copmmpoBaTtb npencTtasfieHne o
CYLLHOCTU XKWU3HW.

2) O3HaKOMUTb C OCHOBHbBIMW ABMEHUSIMW N 3aKOHOMEPHOCTAMMU, CBONCTBEHHbLIMU
BCEMY XMBOMY Ha pa3sHbIX YPOBHSAX OpraHuM3aumn.

3) PaccmoTpeTb CTPYKTYpY M (PYHKLMOHMPOBAHMWE XMBbIX OPraHN3MoB.

4) N3yuntb Brosnornyeckoe pasHoobpasmne XnBbiX CyLLECTB.

5) MNo3HakoOMUTCHA C 3BOSIIOLMOHHBIM YHEHUEM.

6) MprnobpecTn HaBbIKN NPAKTUYECKOIO U3yYeHUs1 BUonormyeckmx 06 LEKTOB.

10. Mecto y4yeb6bHOM AaucumnnuMHbl B cTpyktype OOIl: YyebHas aucumnnuHa
«Bbvonorns» otHocutca Kk GasoBon uYactm broka 1 «[OucumnnuHel  (Modynuv)»
depeparnbHoro rocyaapCTBEHHOIro obpasoBaTeribHOro CTaHgapTa BbICLLEro
obpasoBaHMsa NO crneunansHOCTU

30.05.03 MeguuuHckas knbepHeTuka (cneumanucr).

Tpe6OBaHVI$I K BXOOHbIM 3HaHUAM, YMEHUAM N KOMNETEHUUNAM: BlnageHne OCHOBHbIMU
MeTo4aMnM Hay4yHOro no3HaHud, UCnosib3yemMbiMU MpU Bmonormyecknx mccnegoBaHmax
XUBbIX OOBEKTOB M 3KOCUCTEM: OMUCaHME, namepeHune, nposeageHmne HabnoaeHun;
BbidBIIEHNE N OLEeHKa aHTPOMNOreHHbIX N3MEHEHMN B npupoae; BllageHne metTogamMu
CaMOCTOATENTbHON MOCTaHOBKM OMONOrnM4ecknx OKCMEPUMEHTOB, ONMUCaHUA, aHanm3a u
OLUEHKN OOCTOBEPHOCTWU MNOJ1Y4YEHHOrO pe3ynbTaTta.

11. MnaHnpyemble pe3ynbTaTtbl OOy4YeHUss nNO AucuunivHe/Moaynio (3HaHuUA,
YMEeHUsi, HaBblKW), COOTHECEHHble C MNaHUpPyeMbiMU pe3yfibTaTaMu OCBOEHUA
obGpasoBaTenbLHON NporpamMmbl (KOMNETEHUMUAMU BbINYCKHUKOB):

KomneteHuums lMnaHupyemble pesynbTaTbl 00y4YeHUs
Kona HassaHue
Orl1K- | roTOBHOCTb K | 3HaTb: OCHOBHblE (OU3UKO-XMMUYECKME, MaTEMaTUYECKUE
5 NCMONb30BaHMI0 OCHOBHbLIX | N UHbIE €CTECTBEHHOHAYYHbIE MOHATUS U METOAbI

JPU3NKO-XUMNYECKUX,
MaTeMaTUYECKUX U WUHbIX

ymeTb: Mcnonb3oBatb oyHAaMeHTanbHble Guonornyeckue
npeacTaBneHns B cthepe npogeccrnoHasibHOW

eCTeCTBEHHOHaYy4HbIX AeATenbHOCTU AN peLlleHnss HOBbIX 3a4ad; BOCNPUHUMATb
MOHATUA M METOAOB MpPM | MHHOBAUMM B LENAX  COBEPLUEHCTBOBAHMS  CBOEWN
peLueHnn npodgeccmoHarnbHOM OeATeNbHOCTU

npodgeccroHarnbHbIX Bnagetb: HaBblkamMy  KayeCTBEHHOro  onpejeneHuvs
3agad OPraHNYecKMx COEOUHEHWUA KIEeTKN; MUKPOCKOMUYECKOro

nccnegoBaHns npenapatoB KMNeTOK U TKaHerW U Apyrumu
Buonornyeckmm mMeToaamm ans peLueHuns
npodeccmoHarbHbIX 3a4au

12. O6bemM gncuunnuHbl B 3a4eTHbIX egunHuuax/vyac. — 9 3ET/324 v.

dopma NpoOMeXyTOYHOM aTTecTauum 1 cemecTp — 3a4eT C OLEHKON, 2 CEMECTP -
9K3aMeH.

13. Buabl yuebHou paboTbl

TpyooemkocTb




Bug yuebHol paboTbl Bcero Mo cemectpam
1 cemecTtp 2 cemecTp
AyauTOpHbIE 3aHATUS 168 84 84
B TOM yucne: nexkuuu 68 34 34
npakTuyeckume - - -
nabopaTtopHble 100 50 50
CamocrosiTenbHas paboTa 110 24 86
dopma NpoMexyTo4HON aTTecTaumm 36 - 36
(3ayem — 0 yac. | sk3ameH — 364ac.)
WToro: 324 108 216
13.1. CopgepxaHue AUCUUNSIMNHDI
n/n HaumeHoBaHue pasgena
CopeprxaHve pasgena QUCUMnImHbI
ONCUMNNUHBI
1. Nlekumn
1.1 BeeneHwne. buonorua kak Mpeaometr OuonorMm w©  CTpPykTypa OMOMOrMYECcKOM Hayku.
Ba)KHasi CoOCTaBHas 4YacTb Knaccudpumkauma ©Omonormyecknx Hayk B 3aBUCUMOCTU  OT
€CTeCTBO3HaHUS. obbekTa uccnegoBaHU M OT YPOBHS OpPraHM3auun KUBbIX
o6bekToB. O6bekTbl Guonorun. MHoroobpasve XvMBown NpUpPoAbI.
3agaun obwen O6uonormn. 3HayeHne obwen 6Guonorum B
€CTECTBEHHOHAY4YHON KapTUHe Mupa (MaTepuanucTnyeckoe
MMPOBO33pEHME, IKOMOMMYEecKoe MblleHne, npakTu4eckoe
3HayeHMe, TeopeTMyeckas OCHOBa MeauuuHbl). EpuHCTBO
XUMWYECKOTO  cocTaBa, oOOMeH BewecTtB UM 3Heprum,
pasgpaXumocTb,  CMNOCOBHOCTL K POCTY W passBuUTMIO,
camoBoOCnpousBegeHve, HacnegcTBeHHOCTb, apgantauus.
MeToagbl o6wen OGuonornn: amnvpudecknn  (HabnrogeHus,
3KCMEPUMEHT,  CPaBHUTENbHbIA  METOL,  CUCTEMHbIA) U
TeopeTndeckuin (akT - rmnoresa - IMNUPUYECKUIA YPOBEHb -
3aKOH - Teopus).
1.2 OCHOBHbIE NPU3HAKW XXMBOW ATpubYTbl  XKM3HU:  YNOPSAOYEHHOCTb M CleuudnyHOCTb

mMaTtepun. OnpegeneHve
MOHATUS «KU3Hb»

CTPYKTYpbI, LENOCTHOCTb M AWCKPETHOCTb; OOMEH BeLlecTB U
3Hepruu; camoperynsiuusi M romeocrtas; MaTepuanbHas
CYWHOCTb M3HW. WcTopuueckoe passuTWEe B3rMsiAOB  Ha
npupoay >xusHu. MaTepuanuam: MexaHWuM3M, MalUuMHHas
Teopusi, dusmkanuam. Mpoeanusm, utanmaMm. COBpPEMEHHbLIN
B3rNS4 Ha CYWHOCTb XM3HWU. CUCTEMHAs OpraHM3auus >KU3HW.
YPOBHM OpraHmn3aumm X1BbIX CUCTEM (OpPraHMYeCcKne MOMeKyrbl,
MaKpOMOIneKynbl M WX aHcambnu, KIeTo4Hble opraHesnsbl,
KNEeTKW, TKaHW, OpraHbl, OpraHuWambl, MOMNynAUUK, BUAbI,
coobLLecTBa, sKkocucTeMsbl, brocdepa).

1.3

Buonorus kneTku

OTanbl pas3BuMTUS LMTOMNOMMU — yyeHus o knetke. KnetouyHas
Teopus LLIBaHHa. EANMHCTBO 1 pa3HooOpasne KNeToYHbIX TUMOB.
OcCHOBHbIE  TWMbI  KIETOK:  MpoKapuoTudeckasd Krietka —
DakTepuanbHasi U 3yKapuoTudeckas knetka — pacTutenbHasi u
XmBoTHad. CxoacTBO M pasnuMumMe [OByX TWUMOB  KIETOK.
CumbunoTudeckas Teopusi MPOUCXOXAEHUSA 3ykapuoT. Bupychl
Kak ocobasi dopma opraHusauum matepuu. [NoBegeHne BMpycoB
— Buabl UHdeKkuMid. KusHeHHble UuKnbl.  Bupycbl  Kak
BO30OyauTenu 3aboneBaHun pacTeHWI, XUBOTHBIX M YenoBeka.
Baktepun. CtpoeHne 6Gaktepuin. [pamm-nonoXxutesnbHble W
rpaMmm- oTpuuatenbHble Gaktepuu. PocT M pa3mHOXeHwue,
XWN3HEHHbIE LVKIbI. "eHeTnyeckas pekombuHaLms
(TpaHchopMauusa,  KoHblorauus,  TpaHcaykuus).  [utanwue:
canpoduTbl, CUMBUOTLI, NapasuTbl. 3HayeHue. [laToreHHble
DakTtepun Kak BO30OyauTENU 3a00NeBaHUM Yy JKMBOTHBIX WU
yernoBeka. OykapuoTudeckass kneTka. [puHUMNbI CTPYKTYpHOW
opraHusaumm kneTtok. OOwas cxema CTPOEHUS XXMBOTHOW WU
pactutenbHon KkneTkn. OCHOBHbIE CTPYKTYpHblE €AMHULbI
nobon  knetkn. MembOpaHbl.  Agpo  CrtpoeHue  sgpa.




MpoTtonnasma, uuTonnasma, UUTO30Sb. JHOOMNNAa3MaTUYECKUI
petukynym. Pwubocombl. AnnapaTt [onbaxun. MwutoxoHgpuw.
JInzocombl. Tlepokcucombl. Llntockenetr knetku. [latonorus
knetok. lNatonorna knetovyHoro sapa. VamMeHeHuss CTpyKTypbl,
pa3MmepoB, hopMbl U YMCria MUTOXOHAPWIA. MUTOXOHAPUanNbHbIE
3aboneBaHus. JInzocoMHble GonesHn (O0OnesHn IM30COMHOro
HakonneHus). N3meHeHns rpaHynsapHoOn SHAOoNMNasMaTnyeckomn
ceTu u pubocom. NepoKkcncomHble GonesHu.

1.4

XUMUYECKM cocTaB
3yKapUOTUYECKUX KIETOK

Xnmmyeckas opraHmsauuna QYKapUOTUHECKNX KIETOK.
HeopraHquCKme n opraHn4yeckne BellecTtBa, BXopduine B
coctaB knetkn. Ponb un q3yHKLI,I/II/I OTAENbHbLIX XUMWUYECKUX
ANeMEHTOB W BOAbl B KeTKax W opraHn3mMmax 3yKapuoT.
Yrnesoabl U nunuabl: CTPYKTYypHada opraHun3auma u porb B
KIeTKe.

15

MeTabonuam

MoHaTMve o MeTabonuame. AHabonmam U1 kKatabonmam.
OHepreTnyeckun obmMeH B KrneTke W €ero CyLHOCTb. JTanbl
3HepreTndeckoro obmeHa. AT®. OO6was xapakTepucTuka
KneTo4Horo ApixaHusi. Mmukonus n umkn Kpebca. [dbixatenbHasi
uenb u okucnutenbHoe docdopunmpoBaHne. AHaspobHoe
OblxaHue. BHyTpMKNEeTOYHbIM MNOTOK BellecTB. MexaHu3Mmbl
perynsumm BHYTPUKIETOYHOrO romeocrasa. HOpyrve
BHYTPUKINETOYHbIE MeXaHn3Mbl obuwero 3Ha4eHus.
AsToTpopHOe nuTaHue. Knaccudpykaums opraHusMoB no
rMaBHbIM MCTOYHUKaM yrnepoga W SHEeprum, KoOTopble OHU
ncnonb3ytoT. PotocuHTes. PoToabixaHne. POTOCMHTEINPYIOLLNE
Daktepym M CUHe-3eneHble  BOAOPOCNU.  XEeMOCUHTES.
KpyroBopoTbl MUWHeparbHbIX aremMeHToB (Broreoxmmmyeckme
uuknel). MetepoTpodHoe nuTaHue u ero Tunbl. 3abonesaHus,
CBSi3aHHbIE c obmeHom BeLLecTB. ButamumHHas
HeOoCTaToOvHOCTb.  AnmMmeHTapHas auctpodums.  OxupeHue.
Ounabet. HapyweHuns obmeHa aHeprmen.

1.6

MonekynsapHbI U KNETOYHbIN
YPOBHW OpraHn3aumm >xuBom
mMaTepun.

CtpykTypa 6enkoB. YpoBHM CTPYKTYPHOM opraHmn3aummn oernka.
MoHaTne o cponguHre 6enkoB. [eHaTypaumsa 6enka. OyHKLmMm
Benkos.

CTpyKTypa HyKIenHoBbIX Kncnot. bruonormndeckas ponb
HYKIMEWHOBbIX KUCIOT.

OHK. MNepBnyHas n BTOpU4Has CTpykTypa. Mogenb YoTcoHa —
Kpuka. Monnmopdmam ctpyktypbl OHK.

Mepenaya reHeTMYECKON MHCpOPMALINA B KITETKE.

Pennukauma [HK, oCHOBHble NpUHUMbI.

Ctpykrypa PHK. Buabl PHK.

TpaHckpunums. OCHOBHbIE 3Tanbl TPAHCKPUMLMW.
"eHeTn4YecKkuI Ko 1 ero cBoncTaa.

TpaHcnaums. MexaHmsm 1 atanbl TpaHCAAUNN.

CoBpemeHHas mogenb membpaHbl. QyHKUUN MemBpaH.
OcHoBHBIE CMOCO6bLI Nepeaaymn curHana B KrneTky.

TpaHcnopT BeLLECTB Yepes Bronornyeckme memopaHsbl.

1.7

Buornorns paamHoOXeHns n
pasBuUTKS

Pa3smHoxeHne n passutme. Cnocobbl pa3sMHOXEHNS XKUBbIX
opraHnamoB. Kn3HeHHbIV Uukn. OHToreHes.

MameToreHes. CTpoeHue ramer.

OTanbl sM6puoreHesa.

1.8

OcHoBblI 06LLEN U
MEOULIMHCKON reHeTUKU

OcHoBbl reHeTukn. 3akoHbl MeHgens. LiuTonornyeckne ocHoBbI
3aKoHOB HacneacTBeHHocTn MeHgend. F'eHoTun u dheHoTUN.
CRoXHOCTb reHoTUNA.

XpOMOCOMHas Teopusi HacnegCTBEHHOCTU. 3aKOH CLIEMIEHMS
reHoB MopraHa.

CoBpeMeHHble NMpeaCcTaBIieHns O reHe.

1.9

KoHuenuun, Teopun 1
rMnoTe3bl BO3HUKHOBEHUS
>KU3HU Ha 3emne.
OBOJOLMOHHOE Y4YeHNe

'MnoTe3bl 0 BO3HMKHOBEHUM U3HM Ha 3emrne. Teopusi
abuvoreHesa.

OBOIOLMOHHOE YYEHME.

Teopus aontoumm Y. JapsuHa. OCHOBHbIE NOMOXEHMS.
CuHTeTMYeCcKas Teopms 3BOSIOLUN U COBPEMEHHAS
3BOJIIOLNOHHAA Teopust. [ eHeTUYECKNe XapaKTepUCTUKN
nonynsuun.




OrneMeHTapHble 3BOMOLNOHHbIE (DaKTOpbI.

3akoOHOMEepPHOCTU Makpo3aBontouuKn. HanpaeneHnsa ssonioLun
rpynn opraHmamoB. ®opmbl 3BonoLmKn rpynn. bronornyeckmn
nporpecc 1 Gruonornyeckuin perpecc.

AHTPOMOroeHes, ABWXYLLNE CUIbl, OCHOBHbLIE 3Tanbl.

1.10

Okornorusi n buocdepa

OCHOBHbIE NOHATUS 3IKONOrUK: AKONormyeckne hakTopbl,
nonynsaums, 6uoueHos, akocucrema. OCHOBbI 3TOMNOMUN.
B3anmooTHoOLLEeHMS YenoBeka 1 bruocdeptl, oxpaHa
OKpy>KatoLLel cpefbl 1 COXpaHeHe BUA0BOro pasHoobpasuns
XuMBbIX opraHuamoB. Hoocdepa, ee npowunoe, HacTosLee u
bynywee. Meguko-6uonornyeckue acnekTbl Hoocdepbl U
oXpaHa 310pOoBbs YenoBeka

. npaKTM YyeCkKue 3aHATUA

3. JlabopamopHbie pabombi

3.1

BeeneHue. bruonorus kak
Ba)KHasi COCTaBHas YacTb
€CTECTBO3HaHUS.

MeTogbl n3ydeHus knetok. CeetoBas Mukpockonusd. puHumn
YyCTPOMUCTBA CBETOBOrO  MUKPOCKOMA, €ero  BO3MOXHOCTW.
OneKTpoHHas MUKPOCKOMUS. MpuHUMN yCTponcTBa
3MNEKTPOHHOro MuKpockona. MNoHATMe B1oNorM4eckon CUCTEMbI.
MposiBneHne o6LLEBNONOrMYecknx 3aKkOHOMEPHOCTEN Y Noden.
BrocouuransHas npupoga Yyenoseka.

3.2

OCHOBHbIE NPU3HAKWN >XMBOK
maTtepun. Onpegenexve
MOHATUA «XKU3Hb»

HacneaCcTBEHHOCTb " N3MEHYMBOCTb; cneunguyHoOCTb
B3aWMOOTHOLLEHUA CO CPedoun; cTapeHne u cmepTb. MoHo- u
nonuaTpmbyTBHbBIN  MOAXOAbl K  ONPeAerneHut0  MOHATUA
OKU3HbY.

3.3

Buonorus knetku

OykapuoTtunyeckas KneTka. MpuHUMNbI CTPYKTYpHON
opraHmsaumm knetok. Ob6Liasi cxema CTPOEHUS XMBOTHOW U
pactutenbHonm knetkn. OCMOTMYECKME SABMEHUA B KreTKax.
Matonorusa knetok. lNMatonorusa knetodHoro sgpa. N3meHeHust
CTPYKTYpbl, pasmMepoB, ¢OpPMbl W 4Yucria MUTOXOHOPWUNA.
MwuToxoHgpuanbHble 3aboneBaHusl.  JIM30COMHble  GonesHn
(6onesHn NM30COMHOro HakonneHus ). IameHeHnst rpaHynsipHoOn
aHgonnasmMatudeckon cetm u  pubocom. [lepokcucomHble
©onesHn. Bupycbl kak Bo3byauTenu 3aboneBaHui pacTeHWuw,
XMBOTHbIX " YyernoBeka. Baktepuu, aHanus
MMKpPOBUONorM4eckoro coctasa.

3.4

XUMn4eckuin coctas
3yKapUoTMUYECKUX KINETOK

HeopraHuyeckne wu opraHudeckue BelLecTBa, BXxogslive B
COCTaB KINeTKM.

PaccTponctBa BOOHO-3MEKTPONUTHOrO 0OMeHa (gucrugpun).
O6esBoxmBarHve. OTekn. YrneBoabl M NUNMObl: CTPYKTypHasi
opraHv3aumsi U posb B KIeTKe.

3.5

MeTtabonuam

OHepreTnyeckun obmMeH B KrNeTke U €ero CyLWHOCTb. JTanbl
3HepreTudeckoro obmeHa. AT®. OOwasa xapakTepucTuka
KNEeTOYHOro AblXxaHus. POTOCUHTES.

3.6

MonekynsapHbIf 1 KNETOYHbIN
YPOBHW OpraHn3aLmm >xuBown
maTepuu.

TexHuka ©e3onacHOCTM nNpu NpoBedeHUn 1abopaTopHbIX
paborT.

LiBeTHble peakuun Ha 6ENKM N aMMHOKNCIOTHI.

OnpegeneHne cogepxaHus 6enka B npobe metogom Jloypw.
KoHTponbHaa pabota no Teme «CTpyktypa u  yHKUMK
OenkoBy.

HykneuHoBble  kmcnotbl.  Ctpyktypa [OHK. [MogrotoBka
o6pasLoB NMMAOUNTOB ANSA M3YYEHUs CTPYKTYpbl XpoMaTuHa
MeToAOM  (bfyOpecLEeHTHOM MUKpocKonun (C  KpacuTenem
aKpWOMHOBLIM OpaHXeBbiM), 0OCyXaeHue pesynbTatoB paboTbl.
PHK. Bugbl PHK, wux cTpyktypa u dyHKuun. [loarotoBka
[OKMagos..

KoHTponbHas pabota no Tteme «HyknemHoBble KWCMOTbI.
MexaHunambl nepegayvm reHeTM4ecKom MHopMaLnmny .

CrpykTypa " PYHKUMM MemOpaH. WccneposaHne
OCMOTUYECKOro  remonu3a  aputpouutoB.  OnpegeneHuve
OCMOTUYECKOW  XPYMKOCTM 3puTpoumutoB. Buabl TpaHcnopTa
BELLECTB 4epe3 KINeToyHylo MembpaHy. PelleHve 3agad no
Teme «CTpyktypa ©  dyHKUMM MembpaH, MeMOpaHHbIN




TPaHCMopTY.

3.7

Buonorua pasamHoXeHust 1
pa3BUTUS

Brvonorusa pasMHoxeHus 1 pa3BuTus. FameToreHes.
JlTabopatopHas pabota «3yueHune rameToreHesa n
OMnoJoTBOPeHMss B obpasuax C MOMOLIbKD  CBETOBOrO
MUKpOCKonay.

OmbpuoreHes. JlabopatopHas paboTta «M3yyveHne gpobneHus
N CcTpoeHus GnacTtynbl B obpasuax C MOMOLLbH0 CBETOBOMO
MUMKpOCKonay.

MoprotoBka M obcyxaeHne [oknagoB Mo Teme «OHTOreHes.
OcobeHHoOCTM OHTOreHe3a 4enoBeka». KoHTponbHas pabota no
Teme «PasMHOXEHUE U pas3BUTHEY.

3.8

OcHoBbI 06LLEN U
MeAULIMHCKOM reHeTUKU

3akoHbl MeHgenda. CnoxHocTb reHoTuna. PelueHne 3agay no
Teme.

CuenneHHoe HacneposaHue. 'eHeTuka nona. PelwweHne 3agay.
M3meHuYnBoCcTb. Buabl nameH4nBoCTL.

MeTogbl  M3yyYeHWs  reHeTMKM  4YenoBeka.
reHeanornyeckoro gpesa.

MonynaunoHHas reHeTuka. 3akoH Xapawn-BariHbepra.
HacnencteeHHble 6GonesHn Yenoseka. PellieHne 3agad no teme.

CoctaBneHue

3.9

KoHuenuun, Teopun n
rMNoTe3bl BO3HUKHOBEHUS
XW3HKU Ha 3emne.
OBOMOLMOHHOE YYeHne

KpeaunoHUCTKME KOHLIEMLMKM, KOHLIENUMM CcamMo3apoXKaoeHus,
TEOPUN BEYHOCTU KU3HM UMW  TUNOTE3bl CTaLUOHAPHOrO
COCTOSIHMSA, KOHUEeNnuuu naHcnepmun. Teopum BO3HUKHOBEHWUSI
YKM3HN HA OCHOBE XNMMUYECKON 1 BUONOrMyeckon 3BOMOLINN.
Tpyobl K. JlnHHes. OsontoumoHHoe ydeHne XK.b. Jlamapka.
OBontounoHHoe ydeHne Y. [apeumHa. CuHTeTMYeckasd Teopus
3BOSOLNN.
[eHeTuMYeckne  XapakTepUCTUKM  NOMynsauun.
nonynsaunu. 3akoH Xapgu-BanHbepra..
aBToOMaTn4yeckue npoLecchbl. MyTtn n
BnagoobpasoBaTenbHOro npoLecca.

AHTpONOroeHes, ABMXYLLNE CUMbl, OCHOBHbIE 3Tarbl.

"eHoboHA
"eHeTuMKO-
Ccnocoobbl

3.10

Okonorusa n buocdepa

BsanmooTHoweHna 4yenoBeka W ©Ouocdepbl, akTyanbHble
BOMPOCbI OXPaHbl OKpY>KatoLLlel cpefbl U 300pOBbsi YeroBeKa.
Mepuko-buonormdeckne  acnektbl Hoocdepbl U OXpaHa
3[0pOBbsi YenoBeka. BnnsiHue aHTponoreHHoro daktopa Ha

HacneacTBEeHHble " HeHacneacTBeHHbIE 3aboneBaHus
yeroBeka.

13.2. MbI (pa3aenbl) AUCUMNNUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHne Tembl Bupe! saHATMi (4ac08)

n/n (pasgena) gucunniuHbI Jlekumm | MpakTtnyeckue | JlabopatopHble Camo%T:ggingaﬂ Bcero
BeBenenune. brnonorus kak

1 | BaxHas cocTaBHas YacTb 4 - 8 10 22
€CTECTBO3HaHUS.
OCHOBHbIE NPU3HAKU XXMBOW

2 | maTtepun. OnpegeneHne 2 - 4 10 16
NMOHATUA «XKU3Hb»
Buonorua knetkm - 10 10 20
XUMUNYECKNIA COCTaB 8 ) 10 10 o8
3YKapUOTMYECKUX KITETOK
MeTtabonuam 12 - 10 14 36
MonekynsapHbIf 1 KNETOYHbIN

6 | ypoBHM OpraHu3aLmm XuBon 14 - 24 12 60
MaTepumn.

7 | Bbronorusa pasmHOXeHUs U 6 - 12 14 32
pas3BuUTUS

8 OcHoBbl 00LLel U MegULIMHCKOMN 4 ) 16 14 34
reHeTUKn
KoHuenuun, Teopun 1 runoTesbl

9 | BO3HMKHOBEHUS XXU3HU HA 6 - 6 8 16
3emne. OBOMOLMOHHOE YYeHNE

10 | Okonorusa n buocgepa 4 - 4 8 16
NToro: 68 - 100 110 278




14. MeToan4yeckue yKkasaHus Ansa ody4varowmxcs no 0CBOEHMIO ANCLUNTIUHDI

B cootBetcTBMM C TpeboeaHusamm PrOC BO peanusaumsi KOMMETEHTHOCTHONO MOAXoda AOJMKHA
npegycmaTpmBaTh LUMPOKOE WCMONb30BaHWE B Yy4eOHOM Mpouecce aKTMBHBIX U MHTEPaKTUBHbIX (POPM
NpoBeAEHMA 3aHATUA B COYETaHMM C BHeayauMTOpHOM paboTon C uenbto opMUMPOBaHUA M pasBUTUSA
npodeccmoHanbHbIX HaBblkOB  obydarowmxcsa.  Kaxabin  obyvatowmnca obecnedeH  OOCTYNoM K
6ubnuoteyHbiM doHaam YHuBepcuteta U Kadeapbl. [lpy M3y4eHUM [UCUMNNUHBI NPeaycMOTpeHa
paboTa cTyaeHTa B rpynne, hopmMupytlowlasi YyBCTBO KOMMEKTMBM3MA U KOMMYHUKAOENbHOCTb, a Takke
camoctoaTenbHas paboTta, cnocobeTByowasd (POPMUPOBAHUIO  AKTUBHOW  XKM3HEHHOW  MO3ULIMM
noBeAdeHnsi, akKypaTHOCTM, AUCLMNIIMHUPOBAHHOCTU. TeKylMiA KOHTPOSfb YCBOEHWSA onpegenseTcs
YCTHbIM OMPOCOM B XOAE 3aHATMM, OTBETaMM Ha TecToBble 3agaHusi. CnocoBHOCTb K TBOPYECKOW
OEATENbHOCTM U MOUCKY HOBbIX pelleHuin onpegensietcs noabopomMm cuUTyauMoHHbIX 3agad. Momumo
MHOMBMOYANbHbIX OLEHOK, AOMMKHbI MCMONb30BaTbCA OMNMOHUPOBaHWE CTyaeHTamu pecdbepaToB Apyr
apyra v peueH3npoBaHMe OTBETOB Ha KOMsokeMyme. Tekylwlasa atrectaumnsa asndetcsa obssatensHon, ee
pesynbTaTbl OUEHMBalOTCA B OannbHOM cuCTeME M MO peleHunto Kadeapbl MOryT ObiTb y4TEHbl Npwu
NPOMEXYTOYHON aTTecTaumm obydaromxcs. PopmMor NPOMEXYTOYHON aTTecTauumn 3HaHWA, YMEHUA ©
HaBblkoB Obyvalowmxca apngetca avddepeHUMpPOBaHHbIA 3a4eT B MNEepBOM CEMECTpe W YCTHbIN
3K3aMeH BO BTOPOM.

O6yyeHne nuy C OrpaHMYEHHbIMU  BO3MOXHOCTSIMA  340POBbSA  OCYLUECTBISETCA C  Yy4eTOM WUX
MHOVBUOYanbHbIX NCUXOU3NYECKNX 0COBEHHOCTEN U B COOTBETCTBUM C WUHOMBUOYASbHON NPOrpamMmon
peabvnutauun. Ons nuy C HapyweHuem crnyxa uHdopmauus no ydebHonm aucumnnuHe (pabodas
nporpamMma AuCLUMNIMHLI, (OOHA OUEHOYHbIX CPenCcTB, OCHOBHasi W AOMOSHUTENbHad nuTepaTypa)
pasmMelleHbl Ha obpasoBaTenbHom noptane  (http:/www.moodle.vsu.ru). Ha neKUMOHHbIX W
nabopaTtopHbIX 3aHATUAX MpyY  HEOOXOAMMOCTM [LOMyCcKaeTCas MpPUCYTCTBME acCCUCTEHTa, a Takke
cypoonepeBogunMkoB M TudriocypaoonepeBogyunkoB.  [pomexyTouHas aTtectaums gns vy C
HapyLeHNssMKU cryxa MpPOBOAUTCHA B MUCbMEHHOM dopMe, Npu 3TOM UCMONb3ylTCA obwme Kputepun
oueHnBaHus. MNpn HeobxoaMmocCTW, BpeMs NoAroTOBKM Ha 3ayveTe MOXeT ObiTb yBenuyeHo. [nsa nvy c
HapylweHneM 3peHus [onyckaeTca ayguanbHoe npefocTtaBneHne  uHdopmauun  (Hanpumep, C
MCNONb30BaHMEM MporpaMM - CUHTE3aTOPOB peyn), a TaK Xe UCMoNb3oBaHMe Ha NeKumsax
3BYKO3anucbIBaloLLMX YCTPONCTB (OUKTOOHOB U T.4.). Ha NeKkuMoHHbIX n nabopaTopHbIX 3aHATUSX NpU
Heob6xoaAMMOCTW JonyckaeTcs NpUCYTCTBUE accucTeHTa. [pu npoBedeHUn NPOMEXYTOYHOW aTTectauun
ANA NUY C HapyleHWeM 3peHusi TeCTUpoBaHMe MOXEeT ObiTb 3aMeHeHO Ha YCTHoe cobecefoBaHue Mo
Bonpocam. pn HeobxoaMMOCTH, BpeMs MOArOTOBKM Ha 3K3amMeHe MOXeT ObiTb yBenuueHo. [ns nuy ¢
HapyLeHNsIMA OMOPHO-ABUraTeNbHOrO annapaTta C y4eTOM COCTOSIHUS WX 340pPOBbS YacTb 3aHATUM
MOXeT OblTb peannsoBaHa OUCTaHUMOHHO B dhopme pedepaTtoB M 0QOPMIIEHMST NPe3eHTauni No Temam
3aHATMW B COOTBETCTBMM C Yy4ebHbIM MnaHoMm. Ha neKuMoHHbIX W flabopaTopHbIX 3aHATUAX MNpuU
HeobxoaAMMOCTM [OonyckaeTcsl MNpUCYTCTBME accucTeHTa. [lpomexyTouyHas aTrectauus Ang nuy C
HapyLlWeHnssMM  OMOpPHO-ABUraTenbHOro  annapata MpoBOAMTCA Ha  obWwMX  OCHOBaHWAX, npu
HeobxoanmocTy npoueaypa 3aveta MOXeT ObiTb peann3oBaHa ANCTAHUMOHHO (Hanpumep, npu noMoLLm
nporpammbl Skype).

15. TMMepe4yeHb OCHOBHOM WU [ONOSIHUTENILHOW FnUTepaTypbl, PECYypCOB WHTEpPHeET,

HeobXxoAMMBbIX AN OCBOEHUA AUCLUUNINUHbI

a) OCHOBHas nuTeparypa:

Ne n/n MIcTOYHMK

Buornoeusi | B.H. SApbizuH [u dp.] .— Mocksa : TOOTAP-Medua, 2014 .—

L <URL.:http://www.studmedlib.ru/book/ISBN9785970430293.html >,
> Buornoeusi | B.H. SApbiauH [u 8p.] .— Mocksa : TOOTAP-Medua, 2014 .—

<URL:http://www.studmedlib.ru/book/ISBN9785970430309.html >,

Teunop. f1. buonozusie 3 ml . Tetnop ; puH H. ; Cmaym Y. — 4-e u30., ucnp. (3n.) .—
3. Mockea : BUHOM. Jlabopamopusi 3HaHuU, 2013 .— 452 ¢. —
<URL:http://biblioclub.ru/index.php?page=book&id=214477>.

Tetnop. . buonozuse 3 m/ . Tetnop ; [puH H. ; Cmaym Y. — 4-e u30., ucnp. (371.) .—
4, Mockea : BMUHOM. Jlabopamopusi 3HaHuU, 2013 .— 456 ¢c. —
<URL:http://biblioclub.ru/index.php?page=book&id=214475>.

5. Tetinop, A. buonozus e 3 m! [. Tetnop ; [puH H. ; Cmaym Y. — 4-e u30., ucnp. (371.) .—
Mockea : BUHOM. Jlabopamopusi 3HaHutl, 2013 .— 436 ¢. — ISBN 978-5-9963-2201-5 .—
<URL:http://biblioclub.ru/index.php?page=book&id=214476>.

6) AononHuTenbHag nuTepartypa:
[ Nen/n | Wctounnk



http://www.studmedlib.ru/book/ISBN9785970430293.html%0A
http://www.studmedlib.ru/book/ISBN9785970430309.html%0A
https://lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=4446&amp;TERM=%D0%A2%D0%B5%D0%B9%D0%BB%D0%BE%D1%80%2C%20%D0%94.%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus
http://biblioclub.ru/index.php?page=book&amp;id=214477
https://lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=4446&amp;TERM=%D0%A2%D0%B5%D0%B9%D0%BB%D0%BE%D1%80%2C%20%D0%94.%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus
http://biblioclub.ru/index.php?page=book&amp;id=214475
https://lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=4446&amp;TERM=%D0%A2%D0%B5%D0%B9%D0%BB%D0%BE%D1%80%2C%20%D0%94.%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus
http://biblioclub.ru/index.php?page=book&amp;id=214476

BawapwuHa O.B. O6Lwas n cuctemHast bronorus : yyebHoe nocobue (YuebHuk BIY)/ O.B.
BawapuHa, B.I. ApTioxos .— BopoHex : Msgatenbckuin gom BI'Y, 2017 .— 148 c.

HukntuH, A.®. Bronorusa. CoBpemeHHsbil kypc / A.®. HukmuTtut ; XKorones L. T. ; TnbagynuH T.
7. | B.; Mokpoycos B. H. ; ConoebeB A. 1. — 3-e nag., ucnp. n gon. — CaHkr-lNeTepbypr :
CneunJlnTt, 2008 .— 495 c. — <URL:http://biblioclub.ru/index.php?page=book&id=105047>.
Buonorus : pyk. K NpakT. 3aHATUSM : PYKOBOLCTBO K NPaKTUYECKUM 3aHATUSAM : rpud
MwuHo6pHaykn Poccun. PekomengosaHo FOY BIMNO "MockoBckast MeguuUMHCKasn akagemmst
nmern N.M. CeyeHoBa" B kauecTBe y4ebHOro Nocodms CTyaeHTam yupexaeHuin BoicLLEro

8. | npodeccuoHanbHoro obpasoBaHusi, 0by4aroLmmes no cneymnansHocTam 060105.65
"Ctomatonorust" no gucuunnuxe "Bronorus ¢ akonorvei”. / B.B. MapkuHa , FO.l. O6opoTumcToB
, H.I". JlucaTosa [u ap.] ; noa pen. B.B. MapkuHon .— Mocksa : TOOTAP-Meauna, 2010 .—
<URL:http://www.studmedlib.ru/book/ISBN9785970413074.html >,

Buonorua. PykoBoacTeo k nabopatopHbIM 3aHATMAM : rpudd MuHoGpHaykm Poccuu.
PekomeHgosaHo MOY BINO "MockoBckas MmeauumnHckas akagemus nmenn .M. CeyeHoBa" B
KayecTBe y4ebHOro nocobms cTygeHTaMm yupexaeHun BeicLuero npodeccnoHansHoro

9. | obpasoBaHus, obyyatoLwmmMes no cneumanbHocTam 060301.65 "dapmanmsa” n 060500.65
"CecTpuHckoe geno" no gucuunnuHe "bronorus"”, a Takke ons CTygeHToB MeauKo-
reHeTM4YeCKoro otaeneHnsa npu dakynbTeTe pagnoaNeKTPOHNKM 1 azepHon TexHukn MBTY um.
H.3. baymana. / nog peg. H.B. Yebbiwea .— Mocksa : FTQOTAP-Meawna, 2013 .—
<URL:http://www.studmedlib.ru/book/ISBN9785970426104.html >,

10 CenusaHosa H.B. MexaHu3mbl mpaHcghopmMayuu sewecms, saHepauu u UHpopmayuu 8

" | buonoeudeckux cucmemax | H.B. CenueaHoea, A.T. EnpuHues. - BopoHex : U3damenbckuli
dom Bl'Y, 2018 .— 108 c.

11. | CospemeHHOE ecmecmegosHaHue : aHUyuknonedus : 6 10 m. [ an. ped. B.H. Colicpep .— Mockea
: Mazucmp-npecc, 2000 -T. 2: Obwasi 6uonoausi | ped. FO.I1. Anmyxoe .— 2000 .— 343 c.

B) MH(POPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIe pecypchbl (0mumnanbHble pecypebl UHTEPHET):
Ne n/n | Pecypc
12.

www.lib.vsu.ru

13 Cbi4 B.®. Obwas 6uornoeus : yyebHuk | B.®. Cbiy ; ¥YnbsiH. 2oc. yH-m .— M. : Kynemypa :
" | AkalGemuydeckut lNpoekm, 2007 .— 330, [1] c.
<URL:http://biblioclub.ru/index.php?page=book&id=144226

14. | [exos. A.[1. buonoeus | lNexoe A.ll. — Mockea : TOOTAP-Medua, 2010 .—
<URL:http://www.studmedlib.ru/book/ISBN9785970414132.html >,

17. UHcpopmaLMOHHbIE TEXHONOIMU, UCNOSNb3yeMble ANs peanu3auum y4eoHomn
AUCLMNIINHbBI, BKIOYas nporpaMmMmHoe ob6ecneyeHme u MHOpPMaLMOHHO-CNPaBOYHbIe
cucrtembl (NpM HEOOXOAUMOCTH)

DreamSpark (HeorpaHM4eHHOE KOM-BO HACTOSIbHbIX M CEPBEPHbIX OMNEPALMOHHbIX CUCTEM
Microsoft ons ucnonb3oBaHnsa B y4ebHOM M Hay4yHOM MpoOLlECcCe) - NUUEH3US OEWCTBYET OO0
31.12.2019, por. 3010-15/1102-16 ot 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuueHaus Academic Open, gor.
0005003907-24374 ot 23.10.2006.

OdmcHas cuctema LibreOffice 4.4.4 (CBobogHO pacnpocTpaHsieMoe MnporpaMmMHoe
obecneyeHne)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No Level.
BeccpoyHas nuueHsna Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. beccpoyHas nuueH3us
Academic OLP, gor. 3010-07/73-14 o1 29.05.2014

18. MaTepuanbHo-TexHU4Yeckoe obecneyeHme AUCLUNIUHDI:

YuebHaa ayautopua Ansa  nposedeHus | CneumanusupoBaHHas Mebenb, 9KpaH [Anis  NpoekTopa,
3aHATMI nekumoHHoro Tuna (r.BopoHex, | npoektop Acer X115H DLP, Hoytoyk Lenovo G500 c
nnowags YHusepcutetckas, 4.1, nom.l, aya. | BO3MOXHOCTbLIO MOAKMIOYEHUS K CETU «NHTEepHET»

365)
MomelleHve ansa XpaHeHus n | Hoytoyk Lenovo G500 ¢ BO3MOXHOCTbIO MOOKMIOYEHNS K CeTU
NpoduUNakTU4ecKoro obcnyxmBaHus | «MHTepHeT»



https://lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=4446&amp;TERM=%D0%9D%D0%B8%D0%BA%D0%B8%D1%82%D0%B8%D0%BD%2C%20%D0%90.%D0%A4.%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus
http://biblioclub.ru/index.php?page=book&amp;id=105047
http://www.studmedlib.ru/book/ISBN9785970413074.html%0A
http://www.studmedlib.ru/book/ISBN9785970426104.html%0A
http://www.lib.vsu.ru/
http://biblioclub.ru/index.php?page=book&amp;id=144226
https://lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=4446&amp;TERM=%D0%9F%D0%B5%D1%85%D0%BE%D0%B2%2C%20%D0%90.%D0%9F.%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus
http://www.studmedlib.ru/book/ISBN9785970414132.html%0A

y4ebHoro obopynoBaHus (r.BopoHex,

nnowage YHuBepcutetckas, 4.1, nom.l, aya.

368a)

YuebHaa aygutopua AOna  nposedeHus | CneuvanusupoBaHHad  mebenb, pH-meTp  nopTaTUBHbLIN

3aHATMI  ceMUHapckoro Tuna, Tekywero | HI83141; guctunnstop, 4 n/4, HepxaBetowas cranb 6e3 baka

KOHTpONS (r.BopoHex, nnowaab | Hakonutend, Liston; posumetp-paguometp MKI-01-10/10;

YHuBepcutetckas, A.1, nom.l, ayg. 61) mukpockon MBC - 10; mwukpockon meguuuHckun BUOME[
ucnonHenne BWOME[L 2; pH-MeTp KapMaHHbINW, KOPOTKWM
anekTpog;  cnektpocdomeTp  [pom3koflab  M3-5400Y®;
BUCKO3UMETP

YuebHaa ayautopua Ang  nposedeHus | CneumanuanpoBaHHas mebenb

rpynnoBbIX " WHOMBUZYaNbHbIX

KOHCynbTauui, NPOMEXYTOYHON aTTecTauum

(r.BopoHex, nnowanb YHuBepcuUTeTCKas,

4.1, nom.l, ayg. 59)

OucnnevHbin  knacc, aygutopusa  ans | CneumanusumpoBaHHass Mebenb, KOMMNbOTEPbl  (CUCTEMHbIN

NpoBeAeHNs rpynnoBbIX U UHAMBUAYANbHbIX
KOHCynbTauun, nomMetleHve ans
camocTosATenbHon  paboTbl  (r.BopoHex,
nnowagp YHuBepcutetckas, 4.1, nom.l, aya.
67)

6nok Intel Celeron CPU 430 1.8 GHz, moHuTop Samsung
SyncMaster 17) (12 wT.) ¢ BO3MOXHOCTbIO MOAKMOYEHNUS K
cetn «MIHTepHeT»

KomnbloTepHbI  knacc, ayguTtopus  ans
NpoBeAeHNs rPynnoBbIX U UHAMBUAYANbHbIX
KOHCynbTauun, nomMetleHve ans
camocTodATenbHon  paboTel  (r.BopoHex,
nnowagp YHuBepcutetckas, 4.1, nom.l, aya.
40/5)

CneuunanusmpoBaHHas Mebenb, KOMMbOTEPbl  (CUCTEMHbIN
6nok Pentium Dual Core CPU E6500, moHutop LG Flatron
L1742 (17 wT.) C BO3MOXHOCTbIO MNOAOKMOYEHUA K CeTu
«MHTepHeT»

KomMnbloTepHbIN  KNacc, nomelleHne ans
camocTodaTenbHon  paboTel  (r.BopoHex,
nnowagp YHuBepcutetckas, 4.1, nom.l, ayg.
40/3)

CneunanusmpoBaHHass Mebenb, KOMMbTEPbl (CUCTEMHbIN
onok Intel Core i5-2300 CPU, monutop LG Flatron E2251 (10
LUT.) C BO3MOXHOCTbIO NOAKMYEHNs K ceTu «MHTepHeT»

19. ®oHA OUEHOYHbIX CPeacTB:

19.1.

MepeyeHb KOMNETEHLUN C YyKa3aHMeM 3TanoB hoOpMUPOBaHUA U

nnaHupyeMbiX pe3ynbTaToB 06y4YeHus

Kon n cogepxaHue
KoMneTeHummn

MnaHvpyeMble pe3ynbTaThbl
00y4eHns (nokasaTtenu
OOCTUXKEHUSI 33JaHHOTO YPOBHS

OTanbl hopMMpoBaHMS
KomneTeHummn (pasgensl
(Tembl) gMCUMNANHBI UK

dOC (cpeacTtBo
OLleHMBaHWS)

OCBOEHUS KOMMETEHLIMM MOZYIs U NX
nocpeacTBOM POPMUPOBAHUSA HaVMeHOoBaHwue)
3HaAHWUN, YMEHWI)
Or1K-5; roToBHOCTb 3HaTb OCHOBHblE PU3NKO- Pasgen 6. KoHTpornbHble




K UICMOMNb30BaH1Io
OCHOBHBbIX PU3NKO-
XUMUNYECKUX,
MaTemMaTU4EeCKUX 1
MHbIX
€CTEeCTBEHHOHay4H
bIX MOHATUN U
MEeTOLOB Npu
peLleHnm
npodpeccroHasnbHbI
X 3agay

XnMn4yeckne, MmatematTnyeckme
N NHble eCTeCTBEHHOHAY4YHbIE
NMOHATUA U MEeTOAbI

MonekynspHbIA 1
KNEeTOYHbIN YPOBHU
OopraHM3aumnm XXMBown
MaTepuu.

paboTbl (Ne 1 — 3)

YMeTb Ucnonb3oBaTb
dyHOaMeHTanbHble
Buronornyeckme npeacTaBneHns
B cdhepe npocheccruoHanbHom
OeaTenbHOCTU 418 pelleHns
HOBbIX 33Ja4; BOCMPUHNMATb
WHHOBALMK B LLENsX
COBEPLLEHCTBOBAHWS CBOEW
npocpeccrnoHanbHom
OesTenbHOCTH

Paspnen 3. buonorus
KNeTKW.

Paspnen 7. Buonorus
Pa3MHOXEHWSA 1
pas3BUTHS.

CobecepnoBaHue,
acce Ne 1-5, Tect Ne
1-7

KoHTponbHas paboTa
(Ne 4). Tembl
poknanos NeNe 1-6

BnapeTb HaBblkamm
KayeCTBEHHOro onpeaeneHns
OpraHNYeCcKnx CoeguHeHNI
KINeTKWU; MUKPOCKONMUYECKOro
nccrnegoBaHus npenapaTos
KNeToK U TKaHen 1 opyrumm
BronornyeckMmMm metTogamm
ONs pelleHns
npodpeccrmoHanbHbIX 3aga4

Pasgen 4. Xumunyeckui
COCTaB 3yKapuoTN4ECKMX
KNeTokK.

Paspen 8.

OcHoBbI 00LLEN 1
MeOULIMHCKOW FeHETUKMN.

CobecepnoBaHue,
TecT Ne 8-13

Pelwienne 3apay

[K-6: cnocobHoCTb
K NPUMEHEHWIO
CUCTEMHOIO
aHanusa B
n3yyeHumn
oronorn4yeckmnx
cucTem

3HaTb hyHaamMeHTanbHble Paspen 1. BeegeHue. CobecepoBaHue

OCHOBbI OMoONoOrn4Yecknx Buonorus kak BaxkHas

3aKOHOMEPHOCTEWN, CTPOEHUE U cocTaBHas YacTb

CBOWCTBA >XXMBOW MaTepum, ecTecTBO3HaHus. Pasgen

o6Lme MonekynspHble 2. OCHOBHbIEe NpU3HaKK

MeXaHU3Mbl B3anMoOOeNCTBUMNA, XUBOW MaTepuun.

nexawmx B OCHoOBe OnpepeneHne NoHATMSA

©ronorm4eckmx NpoLeccoB «OKN3HbY CobecepoBaHue,
npakTu4eckme
3agaHunsa NeNe 1-4

YMeTb CaMOCTOATENBHO Paspgen 5. Metabonuam CobecenoBaHue,

aHanManpoBaTb MEANLIMHCKYHO npakTu4eckme

MHOpMaLMIo, yCTaHaBNUBaThb
NPUYNHHO-CNEACTBEHHbIE CBA3M
B (OYHKLMOHMPOBAHUM
BuocrcTemM pas3nnyYHOro YpoBHsi
opraHv3aLmu, CpaBHUBATb,
aHarnu3npoBarb,
apryMeHTMpoBaTh OTBET,
UNCTPUPOBATL Er0 CXEMaMMU
N pUCYHKamu;

3apaHna NeNe 5-22

Bnapetb TepmuHonornen
OaHHOW ONCLMINIINHBI;
CMOCOBHOCTBLIO K CUCTEMHOMY
MbILLSIEHNIO

Paspgen 9. KoHuenuun,
TEOopUN 1 rnnoTesbl
BO3HWKHOBEHMS KN3HW Ha
3emne. OBonoUMoHHOEe
ydeHue. Pasgen 10.
Skonorusi n buocdepa.

Tembl AOKNagoB
NeNe 7-21,

Tembl AOKNagoB
NeNe22-28,
KoHTponbHas paboTta
(Ne 5)

MpomexyToyHas aTTecTauus

3avert - Bonpock! Ang
NPOMEXYTOYHOMN
aTtTectauum (.
19.3.1) NeNe 1-49
OK3aMeH - BOMpochl
ONs NPOMEXYTOYHOMN
aTtTectauumm (.
19.3.2) NeNe 1-102




(TeopeT.4.) 1 1-50
(MpakT.4.)

19.2 OnucaHuMe KpuTepueB U LUKasnbl OLEHUBAHUA KOMNETEHUMW (pe3ynbTaToB OOy4veHUsl) npwm
NPOMeXyTOYHOW aTTecTauum

Mpumep:

1) 3HaeT OCHOBHbIE d)I/I3I/IKO-XI/IMI/I‘-IeCKI/Ie, mMaTeMaTn4eCkme U UHble eCTeCTBEeHHOHay4Hble MOHATUA U
MeToabl; (byHLl,aMeHTaJ'Ibele OCHOBbI BUMonorn4yeckmnx 3aKOHOMepHOCTeIZ, CTpoeHune un CBOWCTBA XXNBOW
MaTtepuun, obune MOINEKynApHble MexXaHU3Mbl B3aMMOAENCTBUN, NeXalwux B OCHOBE OMOMOrnm4eckmx
npoueccoB

2) YmeeT wucnonb3oBatb (yHOameHTanbHble  OuonorMyeckne  npeacTtaeneHus B cdepe
npodeCccuoHanbHOM AeATEeNbHOCTM ANS PELUeHUs HOBLIX 3adad; BOCMPUHUMATb WMHHOBALUMW B LEnSAx
COBEpLLEHCTBOBAHNSA CBOeN nNpodeCcCMOoHanbHOM OeATeNnbHOCTU, CaMOCTOATENIbHO aHanM3anpoBaTb
MeAVLMHCKYI0 MHGOPMaUMIo, yCTaHaBnmMBaTb MNPUYMHHO-CIIEACTBEHHbIE CBA3N B (PYHKLUMOHMPOBaAHUN
omocnctemM pasnnyYHOro YPOBHSA OpraHusaumn, CpaBHMBATb, aHanM3MpoBaTb, aprymMeHTUpOoBaTb OTBET,
UNAOCTPUPOBATL €0 CXEMaMn N PUCYHKaMU;

3) Brnageetr HaBblKaMy  KA4YEeCTBEHHOIO  OMPEOENieHUs1  OPraHUYeCKUX  COEAMHEHWUN  KNeTku;
MUKPOCKOMNYECKOTO WUCCNEeAO0BaHMA MpenapaToB KMNEeTOK M TKaHem W ApyrMMu  BMONOrMyeckMmmn
MeTodamMn AONns  peleHus npodeccuoHanbHbIX 3agad; TEPMWUHOMOIMEN AaHHOW  AWMCUMMIUHGI;
CMOCOBHOCTBIO K CUCTEMHOMY MbILLIFTEHMIO.

YpoBeHb
Kputepumn oueHMBaHnst KOMNETEHLNIA chopmupoBaH Llikana oueHok
HOCTU
KOMMNEeTEeHLUN
Obyyvarowutics 8 nonHol mepe ernadeem MOHAMUUHbIM anrnapamom | [loebiweHHbIl OmnuyHo
buornoeuyeckol Hayku (meopemu4yecKumu OCHO8aMu OUCUUMIIUHbI), ypO8€eHb
criocobeH unocmpuposame  omeem  fpumepamu, — ¢hakmamu,
OaHHbIMU Hay4HbIX uccriedosaHul, [MPUMEHSIMb Mmeopemuyeckue
3HaHus 05151 pelweHuUs npakmu4Yeckux 3aday
Obyyvarowuticsi enadeem NoHAMUUHbIM arinapamom OaHHol obnacmu basoenblli Xopouwo
HayKu (meopemu4yecKumMu 0cHogamu OUCUUNIUHBI), HO doryckaem YpO8€EHb
He3HayumeJsibHble OWUBKU, HemMo4YHOCMU, UCbimbieaem
3ampydHeHUs Npu peweHuU npakmu4yeckux 3aday;
OeMOHCcmpupyem  HerlioyiHoe coomeemcmeue  3HaHul, YMeHuU, lopozoeniti Ydoenemeopu-
HaebIKo8 MpusedeHHbIM 6 mabnuye rnokasamernsM, 0onyckaem yPOBEHb meribHO
3HaYyumeJsibHble OWUBKU NpU peweHUU npakmu4yeckux 3aday
Obyuvarowuticas OemMoHcmpupyem OmpbI8OYHbIE, (hpacMeHmMapHbIe - Heydoenemeopu-
3HaHus, Oonyckaem epybbie owubku npu omeeme Ha B80rPOoChI, meribHO
OeMoHCmpupyem s18HOe Hecoomeemcmeue 3HaHul, YMeHUU, HagblKog
npusedeHHbIM 8 mabriuue rokasamersisim
19.3. TunoBble KOHTPOJbHbIE 3aA4aHUA UITU MHblIe MaTepuarnbl, He06XoAUMbIe ANA OLEHKU

3HaHWN, YMEHUN, HaBbIKOB U (MNK) onbiTa AeATeNbHOCTU, XapaKTepusyrowme aTanbl
t¢hopMupoBaHMA KOMNEeTEeHLUN B NpoLecce OCBOEHNA obpa3oBaTeNibHOW NPOorpamMmbl

19.3.1 MNepeyeHb BONPOCOB K NPOMEXYTOYHOM aTTecTauum (3a4eTy):

Bronorus - Hayka 0 uBoK npupoae: NpeameT U3ydeHus, 3agadvm u Metoapl.
XapakTepuUcTumka XnBeoro.

Brvonorusa B cucteme MeamuUMHCKUX Hayk.

MoaroToBUTENbBHBIE NEPUOLLI CTAHOBNEHNST BUONOrNN.

Pa3sutne Guonorum B nepmon MexXaHN4eCcKoro 1 MetTamanyeckoro eCTeCTBO3HaHUS.

aOkrwNE



CTuxminHo-gnaneKkTM4eckuin nepnog pasputust buonoruu.

MepBbIN N BTOPOK 3Tanbl Nepmvoda HoBeNLIen peBonoLMM B eCTECTBO3HAHUN U Guonorun.
MeToabl obLiern Guonormm: amnmpudeckuin (HabnogeHne, SKCNEPUMEHT, CPaBHUTEbHBIN
MeTop,, CUCTEMHBIN) N TeopeTUYECKUIN ((hpakT-rmnoTesa-aMnupuYecKkuin ypoBeHb-3aKoH-Teopus).

MoHATME Buonorn4eckor cUcTemsl.

®~No

10. MposiBrneHne o6Lebronornyecknx 3akoHoMepHocTen y niogei. brocoumansHas npyupoaa
yernoseka.
11. ATPUOBYTbI XMN3HU: YNOPAOOYEHHOCTb U CNELMPUYHOCTL CTPYKTYPbI, LIENTOCTHOCTb U

ONCKPETHOCTb, oOmeH BeweCTB U 3HeEpPrun; camoperynauma n romeoctas; HacnengcTtBeHHOCTb U
N3MEHYNBOCTb, CI'IeLl,I/Id)I/ILIHOCTb B3aUMOOTHOLLIEHUI CO cpe,u,oﬂ; CTapeHune n cMepTb.

12. MoHO- 1 nonuaTpMByTUBHbLIN NOAXOAbI K ONpeaeneHnto NOHATUS «KU3HbY.

13. MaTepuanbHas CyLWHOCTb XNU3HU. icTopuyeckoe pa3BuTHe B3rMsSA0B HA NPUPOaY KU3HM.
14, MaTepuanuam: MexaHuLmn3m, MallHHaa Teopus, OU3nKanmam.

15. Noeanuam, Butannam. CoBpeMEHHbI B3rnsa Ha CYLHOCTb XU3HW.

16. YPOBHUN OpraHn3aLmnm XnBbIX CUCTEM (OpraHMYecKMe MOSEKyIbl, MaKpoOMONeKynbl U UX

aHcamOnu, KNeToYHble OpraHensbl, KNeTKX, TKaHW, OpraHbl, OpraHn3mMbl, NONyNSLMKN, BULbI,
coobLecTBa, aKOCUCTEMbI, Bruocdepa).

17. CTpyKTypHas 1 XuMmyeckasi opraHm3aumsi 3yKapnoTUYeCcKMX KIeTok.

18. HeopraHnyeckue 1 opraHnyeckue BeLecTBa, BXOAsLME B COCTaB KINEeTKN.

19. Ponb 1 yHKLMN OTAENbHBIX XMMUYECKUX ANIEMEHTOB M BOAbI B KNETKax M opraHmamax
3yKapuor.

20. YrneBoabl U NUNUAbI: CTPYKTYpHAsA OpraHvM3aumns 1 porb B KneTke.

21. OTanbl pa3BUTUSa UUTONOMMK — y4eHus o kneTke. KnetoyHasa Teopus LLBaHHa.

22. EaonHcTBO 1 pasHoobpasmne KneTtoyHblX TUNoB. OCHOBHbIE TUMbI KIETOB:
npokapuoTuyeckas krnetka — baktepmanbHasi, u dykapuotmyeckasi — pacTUTenbHas 1 XX1MBOTHAS.

23. Bupycel kak ocobas popma opraHmsaumm matepum.

24. [MoBegeHne BUPYCOB — BUAObI MHEKLUMIA (NUTUYeckas NHEKLNS, NEPCUCTEHTHAS
NHpeKuns, naTeHTHasa MHPeKUns). XKU3HEHHbIE LMKIbI.

25. Bupychbl kak Bo3OyanTenn sabonesaHnin pacTeHUN, XKUBOTHbLIX U YENOBEKa.

26. CtpoeHnune b6aktepun. Npamm-nonoxuTenbHble U rpaMM-oTpuLaTenbHble 6aktepun. Poct
N pasMHOXEHWE, XXU3HEHHbIE LIMKNbI.

27. MutaHme: canpoduTbl, CUMOMOTLI 1 NapasuTbl. 3HadYeHne 6akTepun B NpMpoae n ansg
YyernoBseka.

28. OykapuoTuyeckas kneTka. MNpuHUMnbI CTPYKTYpHOM opraHm3aumnm knetok. Obwasa cxema
CTPOEHUS XKXMBOTHOM U PACTUTENBHOMN KINETKN.

29. OCHOBHbIE CTPYKTYPHbIE eaMHULbI NF0OO0N KNeTkn (MembpaHbl, S4po, uMtonnasma,

3HOONNa3MOTUYECKUIA PETUKYINYM, PUOOCOMbI, KOMMNEKE MonbaXu, MUTOXOHAPWK, NIM30COMbI,
NMEPOKCMCOMbI, LMTOCKENET KNETKM, MUKPOUNAMEHThI).

30. [MaTonorusa KneTku.

31. MoHsaTMe o meTabonuame. AHabonmam u katabonuam.

32. OHepreTnyecknn 0OMeH B KNeTKe M ero CyLLHOCTb. OTarbl 3HEPreTU4eckoro oomeHa.
33. ATO.

34. O6Lwas xapakTepncTuka KneTo4YHOro AblXaHusl.

35. "mukonns n umkn Kpebcea.

36. [bixaTenbHas uenb n okncnuTenbHoe docdopunmpoBaHne. AHaspobHOE AbixaHue.
37. BHYTPUKNETOYHbIN NOTOK BELLECTB.

38. MexaHn3mbl perynsumm BHyTPUKIETOYHOIO roMeocTasa.

39. [pyrne BHYTPUKNETOYHbIE MEXaHU3Mbl OOLLErO 3HAYEHUS.

40. ABTOTpOHHOE NUTaHKe. Knaccugukaums opraHmamMoB No rnaBHbIM UCTOYHMKAM yriepoaa
N SHEprumn, KOTOpble OHN NCMOMb3YHOT.

41. doTOCUHTES.

42. doTogbIxaHue.

43. doToCUHTE3NPYOLWME BaKTEPUN N CUHE-3eneHble BOAOPOCHIN.

44, XemocuHTES.

45, KpyroBopoTbl M1HEparnbHbIX 3rIEMEHTOB (BUOreoxMMmyeckme LuKIbl).

46. 'eTepoTpodHOE NUTAHME U Ero TUNMBbI.

47. 3aboneBaHus, cBA3aHHbIE C 0OMEHOM BellecTB. ButammHHasi He4oCTaTOYHOCTb.
AnumeHTapHasa auctpodus. Oxuvpenune. nabeT.

48. HapyweHua obmeHa aHepruen.

49, BonesHu, cBsizaHHbIE C HapyLeHeM PYHKUMOHMPOBAHNA (DEPMEHTOB OCHOBHbIX

mMeTabonumyecknx nyTen.



19.3.2 MNepeyeHb BONpOCOB ANA NPOMEXYTOYHOM aTTecTauumn (3Kk3ameH):

|. TeopeTnyeckasn 4actb

PoONPE

36.

37.

38.
39.
40.

41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

51.

CTtpykTypa 6enkoB. YpOBHU CTPYKTYPHOW OpraHu3auun 6enka.
MoHsTHe o honanHre Genkos..

HeHaTtypauus 6enka.

®yHKumn 6enkos.

OHK. MNepBuryHaga n sBTopudHasa cTpyktypa. Mogenb YoTtcoHa — Kpuka.
Monumopdunam ctpyktypbl AHK

Pennukauna [HK, ocHOBHble NpUHUMNLI.

MakpomonekynsapHaa ctpyktypa PHK. Buagbl PHK.

Buonornyeckas posib HyKNENHOBbIX KUCIOT. OCOBEHHOCTU UX CTPYKTYPbI U OYHKLIMA.

. TpaHckpunumsi. OCHOBHbIE 3Tanbl TPAHCKPUMLIMK.

. FeHeTn4ecknn Koo 1 ero CBOMCTBA.

. TpaHcnaumsa. MexaHnam 1 aTanbl TpaHCNAUUN.

. CoBpemeHHasa moaenbs MeMmbpaHbl.

JInnngel memGpaH.

. Benkn membpaH, nx dyHKUMN.

. KneTtouHble peuenTopbl, MX CBOWCTBA.

. OcHOBHble cnocobbl Nepedayn curHana B KneTky.

. TpaHcnopT BeLLecTB Yepes bronornyeckme MemopaHsbi.

. Buabl naccusHoro tTpaHcnopra.

. AKTUBHbIN TpaHCNopT.

. NoHHbIe KaHarnbl U MOHHbIE HacoCbl

. TpaHCNopT BbICOKOMOMEKYNAPHbIX BELLECTB. QHOO0- M IK30UUTO3.

. KnetouHbIn uukn, ero nepuoapl

. MnT03 1 Menos, asbl, 3HayeHne. MecTo menosa B KM3HEHHOM LMKIe OpraHM3MOoB.
. MecTo mMelo3a B XXM3HEHHOM LUKIe OpraHM3MoB.

. Nonosoe n 6ecnonoe pasmHOXeHWe OpraHNM3MoB.

. MNonoBsble kNeTkn, 0COBEHHOCTU UX CTPOEHUS, MeTabonnama u yHKUMK.
.[ameToreHes y XXMBOTHbIX.

. MnouBmayanbHoe passuTne opraHnama - oHToreHes. [lepruoamnsaunsi oHToreHesa.

. Tunbl pasBUTUS Y XXUBOTHBbIX.

. AMOpUoreHes y XMBOTHLIX. DTanbl aMOpUoreHesa.

. 3apoabileBble NIUCTKA N UX NPON3BOAHbIE.

. MexaHunambl oHTOreHesa. [lenenune, murpaumsi, COpTMpPOBKa, rmdenb, guddepeHUMpoBKka KneTok.
. AMOpUoHanbHast HAYKUMsS. AMOproHanbHasa perynaums. LlenocTHOCTb OHTOreHesa.
.. Poct, anddepeHumaumsa n nHrerpaumsi - OCHOBHbIE NMPOLIECCHI B pa3BnTuM opraHuama. [mbenb

KNEeTOK 1 €€ ponb B NpoLueccax MopdoreHesa.

PereHepauums. ®dusnonorndeckasa n agantmeHas pereHepaums. KnetouHble MCTOYHMKN
pereHepaumm.

Pornb BHeLWWHeN cpenbl B pa3BuTum opraHmamMa. [loctamOpuroHanbHbii nepnog oHToreHesa. Tunbl
NoCTaMBpPUOHaNbLHOro passuTUS. Tunbl pocTa OpraHN3moB.

MpoaomKNMTENBbHOCTb OHTOrEHE3a Kak BUAOBOW NPU3HaK.

3aBUCUMOCTb NPOSBIIEHNSI CTAapPEHWSI OT reHOTUNA, YCNOBUA U 06pasa >XMU3HW.

CrtapeHue kak aTan nHanemayanbHOro passutuns. MexaHnambl cTapeHns (MONeKynspHble,
reHeTU4ecKune, KrneToYHbIE U CUCTEMHbIE).

Kputnyeckme neprofbl B OHTOreHe3e YeroBeka.

OCHOBHbI€ NOHATUS FTEHETUKN.

3akoHbl MeHngens. Lintonornyeckme oCHOBbI 3aKOHOB HacneacTBeHHocTn MeHgens.
CoBpeMeHHble NpeAcTaBneHns O reHe.

XpOMOCOMHas Teopus HaCNeACTBEHHOCTW.

3akoH cuenneHns reHoB (3akoH MopraHa).

"eHeTuKa nona.

"eHOTUN M doeHOoTUN.

"eHOTVN KaK LEeNoCTHast ICTOPUYECKM CIOXMBLLASCA cucTema.

CnoxHocTb reHoTuna. Baanmopaencteue reHoB. BaanmoaencTene annenbHbIX FeHOB: MOfHoe
OOMUHMPOBaHWeE, HernonHoe AOMUHUPOBaHUE, KOAOMUHUPOBaHWE, CBEPXOOMUHUPOBAHME.
B3aumopgencTeme HeannenbHbIX reHOB: KOMMNEMEHTAPHOCTb, 3ANNCTas, NoNMMepus.



52. ®opMbl N3MEHYNBOCTU XKMBbIX OPraHN3MOB.

53. MogudurkaumoHHasa nameH4MBocTb. Hopma peakumun. CtTatuctmydeckne 3akoHOMEPHOCTH
MOONdUKALMOHHOM N3MEHUYMBOCTM.

54. KomGrHaTBHas M3MEHYMBOCTb, €€ NMPUYUHBI.

55. MyTaumMoHHas uamMeH4YMBoCTb. MyTauum u NpUYMHBI X NOSABAEHMS.

56. MyTaumoHHas Teopusi.

57. Knaccudukauuna mytauun. Bugbl Mmytaumin (reHOMHbIE, XPOMOCOMHbBIE, FreHHbIE; reHepaTUBHbIE U
comaTuyeckume)

58. MyTareHHble (hakTopsbl.

59. HacnenctBeHHble 3aboneBaHus YernoBeka.

60. MeHOMHbIe, XPOMOCOMHbIE U FEeHHblE MyTauuMK y Yenoseka.

61. 3akOH roMOnOrMyecknx psaaoB B HacneacTeseHHoOM nameHunsocTn H.. Baeunosa, ero sHayeHne B
cenekumm n B MegnumHe.

62. HaTypanuctnyeckasa 6uonorusa n nepmog cucteMaTuku.

63. Pa6oThbl K. JIuHHesA

64. OBontoUMOHHaA Bronorns, UCTOPUS Pas3BUTUS NPELCTaBNEHUN 00 3BOMOLMN XUBBIX CUCTEM.

65. OBontounoHHoe yveHue XK.b. Jlamapka.

66. OBONtOLUMOHHOE yyeHue Y. [JapBuHa.

67. MNpoucxoxaeHne (BO3HUKHOBEHME) KN3HN Ha 3eMrie: KOHLEeNUun, Teopmn 1 rmnoTessbl.

68. Teopun camo3apoXkaeHus XXU3Hn n abnoreHesa. Butanuam.

69. Teopus abuoreHesa OnapuHa — XongenHa.

70. CoBpemeHHasa Teopus abuoreHesa. Xmmmnyeckas aBosnioums (broxmmmyecknsa nnm
npebuoTnyeckas aBonoUnS).

71. DKcnepumeHTanbHble NoaTBEPXAEeHNs abnoreHesa.

72.T'ngpoTepMarbHble NCTOYHMKN 3apOXAEHUS XKU3HW.

73. Teopus PHK-mupa.

74.Tlepexon K opraHN3MeHHOMY YPOBHIO.

75. LUCA — nocnegHum yHMBepcarbHbI 06LLMIA Npeaok.

76. MNepBble cOOOLLECTBA XMBbIX OPraHN3MOB.

77.MosaBneHne MHOrOKNeTOYHbIX OpraHM3MOoB.

78. CMHTeTMYeCKas Teopus 3BOMOLMN.

79. NeHodhoHa nonynsaumn. 3akoH Xapaw — BanHbepra.

80. OnemeHTapHble bakTopbl 3BOMOLMN

81. Pornb MyTaumin B 3BosIoLNN

82. [MonynaumMoHHble BOSHbI. 'eHeTnKo-aBTOMaTU4eCcKne npouecchl. [pend reHos.

83. OCHOBHbIE NOMNOXEHNS CUHTETUYECKON TEOPUN SBOSTIOLUK

84. CoBpemMeHHas 3BOMOLMOHHasA Teopus

85. 3aKOHOMEPHOCTUM MakpO3BOMOLIMM

86. Tunbl BOooGpasoBaTenbHOro npouecca: dunnetnyeckoe, rmbpngoreHHoe, ANBEPreHTHOE.

87. Cnocobkl BMaoobpasoBaHus: reorpadpnyeckoe, SKonormyeckoe.

88. dopmbl 3BONOLUN TPy,

89. HanpaBneHus aponoumn rpynn opraHnamoB. bruonornyecknin nporpecc u Gruonornyeckui
perpecc.

90. lNyTn gocTmkeHnss Guonormyeckoro nporpecca.

91. [lokazaTenbCTBa 3BOSOLMN: MOSEKYISAPHO-reHeTU4eCcKue.

92. [lokazaTenbCTBa 3BOSMOUMN: CPAaBHUTENbHO-aHAaTOMUYECKME.

93. lokazaTenbCTBa 3BOMOLMKN: IMOPMONOrnyeckne, naneoHTonornyeckne n uoreorpaduyeckme..

94. OcobGeHHOCTH aHTpOMoreHesa.

95. Otanbl aHTponoreHesa. NperomvHngHas ctagmsa aHTponoreHesa

96. [OMMHMAHBIN 3Tan aHTpornoreHesa

97. CoBpeMeHHas cnctema opraHM4eckoro Mupa.

98. OCHOBHbIE MOHATMSA IKOMOMMK: IKONOrMYeckme akTopbl, NoNynaums, GuoueHo3, akocucTema.

99. OcHOBbI aTONOMNMN.

100. B3avmooTHOLEHMs YenoBeka 1 Brocdepbl, OXpaHa OKpy>KatoLLLen cpeabl U COXpaHeHune
BMAOBOro pa3HOOOpa3ns XX1BbIX OPraHU3MOB.

101. Hoocdepa, ee npownoe, HacTosduee n byayliee.

102. Meauko-bronormyeckmne acnekTbl Hoocdepbl M OXpaHa 340POBbS YENOBEKA.

IIl. MpakTnyeckasa 4YacTb

1. LlBeTHbIe peakunn Ha Oernkn n aMMHOKUCTIOThI.



own

14.
15.
16.
. HapucyinTte Xn3HEeHHbIN UMKN opraHMama C 3uroTM4eckon pegykumen
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

17

41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

O6Las cTpyKTypHas oopmyrna aMmMHOKUCTIOTbI, 0GpasoBaHne NenTuaHOM CBS3N.
MprHUMn meToaa Jloypu Ans onpeaeneHust KOHUEeHTpaumn 6enka B pacTeope.

Ob6bsACHNTE, Kak NOCTPOUTL KannbpoBOYHbIM rpadunk Ans pacyeTa copepkaHvs 6enka B
pacTteope.

O6was cTpykTypHas dhopmyna Hykneotnaa, ochoanadmpHON CBSA3N.

Kakne metoabl ncnonbsyoT Ans nccnegosanus HK B coctaBe kneTku?

Hapucynte cxemy pennukaummn OHK.

Hapucyinte cxemy TpaHCKpUNUMK.

Hapucynte cxemy TpaHcnsaumm PHK.

. Hapucyinte cxemy nepegaym reHeTUHECKON MHpopMaumm B KneTke.

. Kakvne metogbl ncnonb3yoT Ans onpeaeneHns cTeneHn reMmonmsa apuTpoumToB?

. MexaHn3m remonusa apuTpoumToB

. Hapucyinte mogens membpaHsbl, nokaxmnTe, kakne TpaHCNOPTHbIE CUCTEMbI (DYHKLIMOHUPYIOT B

MembpaHe.

Hapucyinte cxemy nepefaym curHana oT KNeTOYHOro peuentopa B KINeTKY.
PewwnTtb 3agadvy no teme «CTpoeHne n oyHKUMM BuomemopaH»

PewwnTtb 3agady no teme «MemMOpaHHbIn TpPaHCNOPT»

HapucyinTe )XN3HEHHbIN LMKN opraHn3ma ¢ raMeTU4ecKkon peaykumen
HapucynTe XM3HEHHbIN LMKIT opraHmama ¢ NpoOMeXyTOYHOW peayKumen
Hapucynte cxemy rameToreHesa y >XMBOTHbIX

Hapwucynte gpobrieHune (Ha npumepe amubumn n MnekonuTaroLLero)
Hapucynte 6nactyny (Ha npumepe amgubun, NTuusl 1 MIeKonuTarLwero)
Hapucynte ctagmio paHHen Herpynbl (Ha npyumepe amdnbun)

Kputnueckme nepuogbl B OHTOreHe3e 4ernoBeka.

CywHocTb akcnepumeHTa Munnepa — HOpw.

PelwnTtb reHeTMYeCKyIO 3a4avy Mo TeMe «aAMrMbprMaHoe CKpeLLmBaHne»
PelwnTtb reHeTMYECKYIO 3a4a4y MO TEME «HE3aBMCUMOE HacnegoBaHME»
PelwnTtb reHeTMYeCKYHO 3adavy Mo TeMe «CLUENSIEHHOE HacnegoBaHme»
PewnTtb reHeTnyeckyto 3agavy rno teMe «cuenneHne c nonom»

PelwnTb reHeTYecKyto 3agadvy no Teme «nonynsumoHHas reHeTuka»
CocTaBuTb reHeanorn4yeckoe ApeBo, NOSICHNTbL HacneaoBaHNe NPU3HaKoB.
MeToabl reHeTMkn Yenoseka. brimsHeLoBbIn MeToA,.

MeToabl reHeTUKM Yenoseka. NonynsunMoHHO-CTaTUCTUYECKNI METOL,
MeToabl reHeTMKM YenoBeka. ['eHeanornyecknin meTton.

MeToabl reHeTUKM YenoBeka. LiInToreHeTnyeckun metos.

MeToabl reHeTUkM Yenoseka. buoxmmmyecknn metoa n metog aHannsa JHK.
OcobeHHOCTU YenoBeKa Kak o0bekTa nccreaoBaHUi B reHeTUKeE.
HacneacteeHHble 3aboneBaHus YernoBeka.

[eHOMHbIE, XPOMOCOMHbIE 1 FeHHbIE MyTaLUK y YeroBeka.

MpueeguTe npumep npmucnocobneHHocTn. O6bACHMTE BO3HUKHOBEHME MPUCMOCOONEHHOCTH C
no3vumn gapBuHMU3Ma

MonynaumnoHHbIEe BONHbI U Apend reHoB B YeNTOBEYECKOM 0bLLECTBE
M3onaums B nonynaumsix niogen.

EcTtecTBeHHbIi 0OTOOP B nonynaumax niogen.

Hapucynte cxemMy KpyroBopoTa yriiepoga B buocdepe.

Hapucynte cxemy KpyrosopoTa a3oTta B Guocgepe.

Hapucyinte cxeMy OeNCTBUSA 9KOSOrM4eckoro dpaktopa

OxpaHa oKpyXatoLLen cpeabl U COXpaHeHne BUAOBOrO pa3HOobpasns XUBbIX OPraHM3MOB.
Meawnko-6rnonornyeckue acnekTbl HOOCEpPbI U OXpaHa 340POBbS YenoBeka.
OKOMOrM4ecknin KpU3NC N COCTOSIHNE 340POBbS YernoBeka

Okpy>xatoLas cpega n reHeTUYECKUI rpy3 YenoBeYeCKnX nonynsauunn

19.3.3 MNepeyeHb NpaKkTM4eCKMX 3aaaHNN
Tema «OcHo8HbIe rpu3Haku xueolt mamepuu. OnpedesieHUe MOHAMUS «XKU3Hb» »
YKuBble opraHnamMbl OTNIMYAKOTCA OT HEXMBBIX CUCTEM CMOXHOCTBIO U CTPYKTYPHOM U (DYHKLIMOHASBLHOM

yNnopsio4YeHHOCThIO. BbISIBUTE YepTbl CXOACTBA U OTIIMYMS KUBbIX OPraHM3MOB OT OGBLEKTOB HEXMBOWM
npupoabl. OTBET NPOMNNIOCTPUPYNTE NPUMEPaMM.

Mwup >xu1Bol npupoabl NpeacTaBnsieT coboit COBOKYNHOCTb GMONOrMYECKNX CUCTEM Pa3HOro
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YPOBHSI OpraHu3aumnn, KoTopble HaxXOAsTCH B HENPEepPbLIBHOM B3auMOAenCcTBun. PackponTte
B3aMMOCBS3b Pa3rMyHbIX YPOBHEWN CTPYKTYPHOW OpraHu3aumm xmeoTHoro mupa. Oteet
NPOVINIOCTPUPYNTE NpUMepamu.

O6ocHyWTe, N0YeMy BO3HUKHOBEHMWE U CYLLECTBOBaHME XU3HWN Ha 3emMre CBSA3bIBalOT C BOOOW.
Bce rmnoTtesbl BO3HMKHOBEHUS XN3HU Ha 3eMIe MOXHO pasfennutb Ha [Be rpynnbl: TEopun
BGuoreHesa n abuoreHesa. B yem nx cywjHocTb? OxapakTepusynTte N3BeCTHbIe BaM rmnoTesbl U3
Kaxkaom rpynnbl

Tema «Memabonuam»

ToHKUM cpes knyoHa kapTodens NOMeCcTUnu B ANCTUNNMPOBaHHYO Boay. Kakne nameHeHns
Npoun3onayT B €ro KneTkax Yyepes HekoTopoe Bpema? OTBET NOsICHUTE.

Buonornyeckoe okucrieHne B opraHMamMe YerioBeka CXo4HO Mo XMMUYECKOMY NpoLeccy ¢
ckuraHnem Tonnmea (yrns, Topda, aepea). Kakne BelecTsa OKACNAIOTCA B OpraHn3me
yenoBeka 1 kakve obLime ¢ ropeHnem NPoayKTbl 0bpasytoTcsa B pesynbraTte 3TUX NPoLeccoB?
Ob6bscHUTE, NoYeMy B KrneTKax MblLLUEYHOM TKaHN HETPEHUPOBAHHOIO YernoBeka nocne
HanpskEHHoM donandeckon paboTbl BO3HMKAET YyBCTBO 6onu.

B yem cocTonT CBA3b AblXaHusa U POTOCUHTE3A?

Ckonbko monekyn AT® byaeT CcMHTE3NPOBaTLCA B KNETKaxX 3yKapuoT MpW MNOfHOM OKUCIEHUN
dparmeHTa MOMeKyrbl KpaxMmana, coctoswero n3 70 octaTtkoB rmoko3bl? OTBET NOsiCHUTE.

B npouecce rnnkonmsa o6pasoBanochb 42 Monekyrbl MMPOBUHOrPagHon KMcnoThl. Kakoe
KOSNIMYECTBO MOSEKYN FMOKO3bl NOABEPIIIOCH PACLLENMEHMIO N CKOMbKO Morniekyn ATO
obpasyeTcd Npy NOSTHOM OKUCHEHWUNT?

B auccvmunsuuio Bctynmuno 10 monekyn ritoko3sbl. Onpegenute konudectso AT® nocne
rMNKONM3a, Nocre KUCNopoaHOro atana v CyMMapHbIn 3MeKT ANCCUMUNALNN.

B auccvmunsuuio Bctynuno 15 monekyn ritoko3sbl. Onpegenute konudectso AT® nocne
rMMKonmns3a, nocrne KACIopogHoro atana u CyMmapHbI adadekT JUCCUMUNALIMN.

B anccumumnaumio Bctynuno 18 monekyn rnoko3bl. Onpegennte konmyectso AT nocne
rMMKonns3a, nocrne KNCropoaHoro atana v CyMMmapHbIn adhdekT JUCCUMUNALMN.

B anccummnaumio BCTynuno 23 mornekynbl rioko3sbl. Onpegenute konudectso AT nocne
rMMKoOnmn3a, nocrne KNCropogHoro atana v CyMMapHbIn adhdekT JUCCUMUNALMN.

B anccumumnaumio BCTynuno 27 mornekyn rroko3bl. Onpegennte konmyectso AT nocne
rmMKonmns3a, nocrne KNCropogHoro atana v cyMMmapHbIn adhdekT OUCCUMUNALMN.

B anccumumnaumio BCtynuno 32 mornekynbl roko3bl. OnpegenuTte konmdectso ATD nocne
rMMKonmn3a, nocrne KNCropogHoro atana v cyMMmapHbIn adhdekT JUCCUMUNALMN.

B umkn Kpebca sctynuno 6 monekyn NBK. Onpeaennte konnyecteo AT® nocne KMCNopogHoro
aTana, CyMMapHbIi 3dohekT AUCCUMUIISLIMM N KOSTIMYECTBO MOJIEKYS MTIHOKO3bl, BCTYNUBLLEN B
ANCCUMUIIALMIO.

B umkn Kpebca sctynuno 8 monekyn MNBK. Onpegennte konnyecteo AT® nocne KUCNopogHoOro
aTana, CyMMapHbIi 3dahekT AUCCUMUIISALMN N KONTIMYECTBO MOJIEKYN MTIHOKO3bl, BCTYNUBLLEN B
ANCCUMUIIALMIO.

B umkn Kpebca Bctynuno 10 monekyn MNBK. Onpegenute konnyecteo AT® nocne KACNopogHOro
aTana, CyMMapHbIi 3dohekT AUCCUMUIISLIMN N KOSTIMYECTBO MOJIEKYN MTIHOKO3bl, BCTYNUBLLEN B
ANCCUMUIIALMIO.

B umkn Kpebca Bctynuno 14 monekyn MNBK. Onpegenute konnyecteo AT® nocrne KACNopogHOro
aTana, CyMmapHbIn 3hEKT AUCCUMUIALMM U KONTIMYECTBO MOJIEKYIT IMHOKO3bl, BCTYNUBLLEN B
ANCCUMUIIALMIO.

B umkn Kpebca Bctynuno 28 monekyn MNBK. Onpegenute konnyectso AT® nocrne KACNopoaHOro
aTana, CyMmapHbIn 3hEKT AUCCUMUIALIMM U KONTIMYECTBO MOJIEKYIT IMHOKO3bl, BCTYNUBLLEN B
ANCCUMUIIALMIO.

MauneHTy, CTpagaroLemMy NHCYNIMHO3aBUCUMbIM CaxapHbiM AnabeTom, 660 pekoMeHAoBaHO
yBenmMyeHne X1poB Kak UCTOYHMKA aHeprun. Bonpochkl: 1. Kakue nyTu okMcrneHus rmnoko3sbl Bl
3HaeTe? 2. Kakme anbTepHaTUBHbIE NCTOYHUKN SHEPTMM MOXET UCMONb30BaTh kneTka npyu CO? 3.

KakoBa cyap6a n3bblTouHbIX KOonnyecTB aueTun KoA, o6pasyeMblx Npy OKUCIIEHUM KUPHBIX KUCIOT Y

6onbHoro CAA? 4. Kak namenuntca pH kposu n moun y 6oneHoro CL npy MCNONb30BaHWUM KMPOB Kak
NCTOYHUKA aHeprnn? 5. MNoBbIeHEe KOHLUEHTPaLMN KakuxX KOMNOHEHTOB KPOBU U
MOYM paccMaTpuBaeTCcs Kak Kputepumn gekomneHcauum CO7?

19.3.4 TecTOBbIE 3ag4aHUA

Tema «buonoaus Knemku»

1. 3nemeHTapHaﬂ eanHnua MOnNeKyrnAaApHoO-reHeTU4eCKoro ypoBH4 opraHM3aunn XXM3Hu



a) KneTka 6) buocdepa  B) reH r) nonynsaums
KneTo4Hble dopMbl KMU3HU, nMmetrome odoopMIIEHHOE SOp0
a) charn 6) BupycChbl B) NPOKapUOTbI ') 3yKapuoTbl
2. Cospgartenamm KneTo4YHon Teopun ABMATCA
a) Y.0apsuH 1 A. Yonnec 6) P.Tykn H. Mpio
B) T. lWBarnH n M. WnengeH r) . Mengens n T. MopraH
3. CTPYKTYPHbIA KOMMOHEHT KMETKW, KOTOPbI UMEeTCA W Y NMPOKapuoT, U 'y ayKapuoT
a) annapat lonbpkn  6) aHAonnasmaTnyeckasi ceTb B) nM3ocoma
r) MUTOXOHAOPWUS [) HapyxHasi nnasmartmyeckasi MembpaHa
4. OpraHoua, KOTOpbIN BCTPeYaeTCs TOMbKO Y pacTEeHUA U OTCYTCTBYET Y XUBOTHbLIX U
rpmboB, Ha3bIBaeTCA
a) mmtoxoHapusa  6) xnoponnact B) MUKPOTPyGOUka

r) aHgonnasmMaTmyeckas cetb ) nn3ocoma

5. B coctaB sgepHon 060I04KM KIETOK AyKapuoT BXOAAT ... MeMbpaHbl.
a)l 6)2 B)3 r)B pasHbIX KIeTKax pasHOe KONM4YeCcTBO

6. KakoBa pornb uuTtonnasmbl B KneTke?

a) npugaeT kreTke opMy; ©6) ocyLlecTBNSeT CBA3b MEXAY YaCTAMU KIeTKu;
B) BbIMOSHSET 3aLUMTHY0 OYHKLUMIO; 1) obecnevmBaeT NOCTyNseHne BELECTB B KNETKy.
Tema «Xumudeckul cocmas 3yKkapuomuy4eCcKUuXx KI1emok»
7. Haunbonee pacnpocTpaHeHHbIMU B KNeTKax XUBbIX OPraHN3MOB 3fieMeHTaMn ABASIOTCSA:
a)N,O,H,S; 6)C,H,N,0O; B)S,Fe,O,C; )0, S, H, Fe
8. BelecTtBa, xopoLo pacTBOpMMble B BOoAE, Ha3bIBaOTCH
a)rmapodunbHble 6) rmapodobHble B) aMpPUdpUIbHbIE
9. Benku - ato GBuononumepbl MOHOMEpPaMu, KOTOPOro SABMSAKOTCS:
a) HykneoTuabl; 6)aMUHOKMCNOTHI; B) a30TUCTblE OCHOBAHUS
10. ®depmeHTbl BEINOMHSIOT criegyowme yHKUNN:
a) ABMSTCH OCHOBHBIM UCTOYHUKOM 3HEpPrn; 6) yCKOpST BUMOXMMUYECKNE peaKkLmn;
B) TPAHCMOPTUPYIOT KNUCNOPOS;
) y4acTBYIOT B XMMUYECKOWN peakumu, Npespallasch B Apyrve Bewectsa
11. Monekyrna BeLlecTBa, COCTOALAsA U3 HYKNeoTUA0B U MMeloLasi BUA4 O4HOLENOYHON HUTW:
a) PHK; 6) AT®; B)[OHK; r) Ad.
12. Ha opraHonenTtudeckve cBOMCTBa NMTLEBOW BOAbI OKa3biBaeT BNUSHWE NOBbILLEHHOE
coaepxaHue:
a) »xenesa 0) pTopa B) MmonubaeHa r) HATpaToB

19.3.5 MNMepeyeHb 3agaHUn AN KOHTPOJbHbLIX paboT
Tema «MonekynsapHbIl u KIemoYHbIl ypo8HU opeaHu3auuu xueol mamepuu» (2.6 u 3.6)
KoHTponbHasa paboTta Ne1. CtpykTtypa n cBomcTBa 6enkoB

1. Kakne ypoBHU CTPYKTYpPHOW OpraHn3auumn 6enkoB BbiAENAT B HAacTosiLee BpeMa? KpaTko
oxapakTepusymnTte ux.

2. Yto Takoe cdepmeHThI? KakoB MexaHn3m nx gencremsa?

3. Hanuwwute obLyto CTpyKTypHYO (OOpMYIy aMUHOKUCIOThI.

4. KcaHTonpoTenHoBas peakums Ha 6enku. B yem coctonT npuHumn metona?

5. Yt0 cobon npeacraBnseT BTopnyHasa CTpykTypa 6enka? Kakvme nssecTHbl BUabl BTOPUYHOM
CTPYKTYpbI?

6. NpuBeanTe NpuMepbl TPAHCNOPTHOM (OYHKLIMM BENKOB.

7. Hannwwute peakuuto obpasoBaHns NENTULHON CBSA3N.

8. B uem cywHocTb MmeToaa Jloypu?

9. Yto Takoe nentuaHas cBa3b? Kakme cBOMCTBA NENTUAHON rpynnbl Bbl 3HAETE?

10. NpuBegunTe NpuMepbl 3aWUTHON PyHKUUN B6enKoB.

11. MNMepeuuncnute rmapodobHbIE aMUHOKUCTIOTHI.



12. OnuwmnTe, Kak NOCTPOUTb KannbpoBOYHYIO NPAMYIO ANst ONpeaeneHns KoHueHTpaumm benka.

13. Kakune cBA3n y4acTBylOT B (hOPMUPOBAHMN TPETUYHOWN CTPYKTYpbl 6enka? Kakyto ponb B
dopmmnpoBaHumM CTPYKTYpbl Benka nrpatoT rugpodobHble B3anmoaencTema? B pesynbTtate 4ero oHu
BO3HUKaKOT?

14. YTo Takoe donauHr benka?

15. B yem cocTouT CTpYKTypHasa yHKunst 6enkos.

16. Kak onpegenuTb KOHUEHTpauumto 6ernka, 3Has ONTUYECKyt0 NAIOTHOCTb pacTBopa?

17. Yto cobon npencraBnsaeT YeTBEPTUYHANA CTPyKTypa 6enka? Yem oHa oTnmnyaeTcsa OT accoumaToB
6enka?

18. Yto Takoe aeHatypauusa 6enkos? YTto npomMcxoauT npu ageHatypauumn?

19. Mepeuuncnute ruapoduUibHbIE aMUHOKUCIOTHI.

20. Kakne kayecTBeHHble peakumn Ha 6enkn Bbl 3HaeTe? C Kakumu rpynnamm 6enka npotekarT aTm
peakumm?

KoHTponbHas paboTta Ne 2 «kHyknemHoBble kucnotbl. MexaHM3Mbl nepegavyv reHeTU4eCcKomn
MHcpopmaLn»

OxapakTtepuayinte cTpykTypy OHK.

YTto cobon npeactaBndeT HykneotMa? Hapucynte cxemy CTpoeHus Hykneotuaa

YTto cobon npeacrasnsaeT nepsuyHasa ctpykrypa AHK?

Kakme cBsizan 06pasyoT NepBUYHYIO U BTOPUYHYIO CTPYKTYypy OHK?

Onunwwnte mogene HK YoTtcoHa — Kpuka.

Kakne npoctpaHcTBeHHble popmbl AHK Bl 3HaeTe? B yemM nx otnnymtenbHble 0COBeHHOCTN?

YTto Takoe XxpoMaTuH 1 XpoMocombl? Kakune 6enkm BXoasT B COCTaB XpoMaTuHa?

YUTto cobon npeactaBnsA0T HYKNeoCoMbI?

MepeyncnuTe ypoBHM NPOCTPAHCTBEHHOMW YKMaAKN XpoMaTuHa B XpPOMOCOMY.

10. HasosuTte dyHkumm OHK.

11. HasosuTte ocobeHHocTh cTpykTypbl PHK (B cpaBHeHun ¢ [HK).

12. Yto cobon npeacraBndeT nepsuyHas ctpykrypa PHK?

13. Kakne Bmngbl PHK Bbl 3HaeTe?

14. Hapucynte n nosicHute cxemy ctpoenns mPHK.

15. Oxapaktepunaynte 0COB6eHHOCTU CTPYKTYpbI 1 hyHKumn TPHK.

16. HapucyinTe n nosicHute cxemy ctpoeHunsa TPHK.

17. Kakne doyHkumnmn n ctpyktypy nmeet pPHK? Yto cobon npeacraensot pnbocombl?

18. Kakue Bugpl manbix perynstopHbix PHK Bbl 3HaeTe?

19. Yto Takoe reHeTU4Yecknn koa?

20. HasoBuTe N NosicCHUTE CBOMCTBA rEHETUYECKOro Koaa.

21. B 4eMm CyLLUHOCTb Tak Ha3blBAEMOW LeHTpanbHOW AOrMbl MOSEKYIISAPHON Buonornmn?

22. Y10 Takoe TpaHckpunumsa OAHK?

23. Y10 Takoe TpaHcnsaums PHK?

24. Y10 Takoe pennukaumsa AHK? B kakon dase kKneTouHoro umknia npoucxoamt pennunkaums QHK?

25. OnnwmnTe OCHOBHbIE MpUHUMNLI pennukaumn OHK.

26. Y10 NnoHMMaIOT NoA NONYKOHCEPBATUBHBLIM XapaKTepom pennmkaumm?

27. Y10 Takoe pennukaTtuBHas Bunka?

28. OnuwmTe cobbITMA pennuKaumm B XpOHONOrM4eCckoM Nopsiake.

29. Y10 Takoe npanmep?

30. Yto cobon npeacraensaioT pparmeHTol Okasakn?

31. B 4em coCcTOmT CyLIHOCTb TpaHckpunuumn OHK?

32. Y10 Takoe TpaHCKpUMNTOH?

33. Yt0 Takoe npomoTop?

34. HasoBuTe 1 oxapakrtepusyinTte CTagum TpaHCKpUnuuu.

35. Yt0 cobor npeactaenaioT pubocomMbl? Kakue ueHTpbl hopMupytoTcs B pubocome npu TpaHCcnsaummn?

36. Kak nponcxoauT akTmBaumst aMMHOKUCIOT?

37. ONULIMTE MHMUMALMIO TPaHCHSLUMMN.

38. Hapucyiite cxeMy pacnonoxeHus yHKUMOHabHbIX LEHTPOB B pubocome. Kakyto posb BbINOMHAET
KaXKabI N3 3TUX LEHTPOB?

39. Kakne cobbITnsa nponcxoadaTt B Xo4e dMoHraumMm TpaHcnsaumm?

40. Kak ocywiectBngeTcs TepMUHaLmMSa TpaHcnauumn?

©CeNoGOA~WNE



KoHTponbHasa pa6oTta Ne3 «cTpykTypa u oyHKUMN MeMOpaH»

1. Mogenb membpaHbl — XXUAKOCTHO-MO3anyHast; NOsICHUTE, NoYeMy.

2. CoBpemeHHasa moaenb MeMmbpaHbl — AnHamudeckas. [NosicHuTe, noyemy.

3. Kakve dyHKUMM BbINONHSIOT MeMOpaHHble 6enkn?

4. Y10 Takoe KneToyHble peuenTopbl? Kakve Tunbl KNeToYHbIX peLenTtopos Bel 3HaeTe?

5. Kakoe pacctosiHe Ha NoBEPXHOCTU MeMOpaHbl 3puTpoLUMTa «NPOXOAMT» Morekyna docdonunmaa 3a
1 cekyHay B pesynbTaTe naTepanbHoi anddysun? KoadduumeHT natepansHoin anddyaum D, = 102
m%/c. MepemelleHre onpeaensieTcs dopmynon S = 2 VDt. CpaBHUTE C OKPYXXHOCTBLIO 3pUTPOLINTA
anamMeTpoM 8 MKM.

6. ®epmeHT Na',K*-ATdasa B nnasmatmyeckoin membpaHe apUtpoLMTa coBepLumnn 6 uknos. Kakoe
KONMYEeCTBO MOHOB HATpUS M Kanusa 6bino Npy 3TOM TPaHCNOPTMPOBAHO B KNETKY U U3 Hee? CKonbKo
ObIno n3pacxogoBaHo 3Hepruun, ecnv rmaponms 1 mona AT® conpoBoxaaeTcs BbiaeneHnem 33,6 k[x?
7. depmeHT Ca*-ATdasa B nnasamaTuyeckoit MembpaHe apuTpoumTa coBeplumn 12 Lumknos. Kakoe
KOSIMYECTBO MOHOB KamnbLMs ObISIO NPU 9TOM TPaHCMOPTUPOBAHO 1 Kyaa?

8. PepmeHT Ca*-ATdasa B MembpaHe IAMNC cosepumn 6 LmknoB. Kakoe KONMYECTBO MOHOB KanbLms
ObINO NpY 3TOM TPAHCNOPTUPOBAHO U Kyfa? CKOMbKo BbIN0 N3pacxo4oBaHO IHEPrMK, ecnn rmaponma 1
monst AT® conpoBoxxgaeTtcs BbiaeneHnem 33,6 khk?

9. OnMwKnTe, KakMM NyTEM B KNETKY MOCTYNAKT MOHbI KanbLms. Kak oHM BbIBOOATCA U3 LMTOMNNa3mbl
KNeTkn?

10. OnnwmTe, Kak OCyLLECTBNAETCSA TPAHCMOPT MOKO3bl B KIETKY.

CKonbko ObIfI0 N3pacxogoBaHo aHeprun, ecnm rmgponma 1 mona AT conpoBokgaeTcs BblaeneHnem
33,6 k[x?

11. Kak ocywiecTtBnsieTcs TpaHCNopT BerkoB 13 KNeTKW, rae OHU 6binvM CUHTE3MPOBaHbI?

12. Yo Takoe npoctasa anddysunsa? NpuseauTe npumepbl BELLECTB, KOTOPblE TPAaHCNOPTUPYIOTCS Yepes
MembpaHy nytem npocton amddyann.

KoHTponbHas pabota Ne 4. Tema «buosioausi pasaMHoXeHuUs u passumus» (2.7 u 3.7)

KneToyHbIn Uunkn, ero nepuoapl

MwunT03, dhasbl, 3HaYeHue.

Menos, casbl, 3HaveHne.

CpaBHUTb MMTO3 U MENO3.

MecTo mMelno3a B XXM3HEHHOM LMKIe OpraHM3MOoB.

Becnonoe pasmHOXeHne opraHM3mMoB.

lMonoBoe pa3mHOXeHWe OpraHn3moB.

MapTeHoreHes, ero 3HadeHue.

. [NonoBble KNeTkn, 0COBEHHOCTM UX CTPOEHUS, MeTabonmama u yHKUMK.

10. MameTOreHes y XXMBOTHbIX.

11. MhaneBmayanbHOe pa3BuMTUE OpraHn3mMa - oHToreHes. lNepunoansaumsa oHToreHesa.
12. Tunbl pasBUTUA Y XNBOTHbIX.

13. BmbpuoreHes y XMBOTHLIX. ATanbl 3MOpUoreHesa.

14. po6neHve, ero Tunbl.

15. bnactynauus.

16. 3apoabileBble NIUCTKN U UX NPON3BOAHbIE.

17. MexaHu3ambl OHTOreHesa. [lenenune, murpaumsi, COpTMPOBKa, rmdenb, auddepeHUMpoBKa KNeToK.
18. AmbBpuoHanbHast UHOYKUMS.

19. SmbBpuroHanbHas perynsiumsi.

20. LlenocTHOCTb OHTOreHesa.

21.. Poct, gudbdepeHumaumsa n HTerpaums - OCHOBHbIE NMPOLIECCHI B pasBUTMM OpraHnama.
22.Tnbenb KNeToKk n eé ponb B nNpoueccax MopdoreHesa.

23. HapucynTe XU3HEeHHbIM LMKIT OpraHu3ma ¢ 3uroTuydeckon peaykumen

24. HapucyinTe XU3HEHHbIM LMKIT OpraHu3mMa ¢ raMeTuyeckon pegykumnen

25. HapucynTe XU3HEeHHbIM LMKIT OpraHu3ma ¢ NpoMeXXYTOYHOW pefyKunen

26. Hapucyinte cxemy rameToreHesa Yy >KMBOTHbIX

27.OnnogoTBOpeHME, ero atansbl

28. Hapucynte gpobneHue (Ha npumepe ampumbumn n MnekonuTaroLLero)

29. Hapucynte 6nacrtyny (Ha npumepe ampmbumn, NTuubl 1 MIEKONUTAIOLLENO)

CoNOOR~ODME



30. Hapucynte ctagumio paHHen Hevpynbl (Ha npyumepe amgpnobunn)
KoHTponbHas paboTta N2 5 Tema «3konozusi u 6uocgpepar (2.10 u 3.10)

. danTte onpegeneHne NOHATUIO «MONyNALUS»

. [anTe onpeneneHne NoHATUIO «3KOCUCTEMa»

. JanTe onpeaneneHne NOHATUIO «BUOreoLIEHO3»

. anTe onpeaeneHne NOHATUIO «BUOLIEHO3»

. HanTe onpeneneHune noHaTuo «brocdepa»

. [anTe onpeneneHne NOHATUIO «3KONOrmyeckas Huway

. lanTte onpeneneHne NOHATUIO «Hoocdepa»

8.4T0 cobow npeacTaBnsieT aKonorndeckmin pakrop? Buabl 9KONOrM4ecknx hakTopos.
9. MpaBnno akonorn4eckon Nupammabl

10. CocTtaBbTe MULLIEBYHO CETb.

11. HapucynTe cxemy KpyroBopoTa yriepoga B dbuocdepe.
12. Hapucyinte cxeMy KpyroBopoTa a3oTa B buocdepe.

13. HapucynTe cxemy OencTBusA aKonormdeckoro gakropa.
14. CtpykTypa brocdepbl

15. dyHKLMKM XMBOTO BellecTBa B buocdepe.

16. OcobeHHoCTN HooCEpbI.

17. YCTONUMBOCTb 3KOCUCTEM.

18. Cykueccusi akocucTem.

19. broreHHas murpaums aTomoB.

20. NobankHble akonornyeckne npobnemsol

NoO ok~ WNPE

19.3.6 Tembl 3cce:

KneTka kak buonormdeckas cucrtema.

HacnepoBaHne MutoxoHApuanbHbIX bonesHen.

XXu3Hb ¢ BUpycom ummMmyHogedunumta Yyernoseka.

MaToreHHble 6akTepun Kak BO30yamMTenm 3aboneBaHnin y XXMBOTHbIX 1 YerioBeka.
Ty6epkynes.

ButammHHasa HegoCTaTOMHOCTb.

JleyeHune caxapHoro gnabeTa HapoAHbIMU CpeacTBaMu.

NoghkrwnE

19.3.7. Mpumepbl 3apay:

Tema «OcHoBbI 06LEN N MEOVLIMHCKOW reHeTukn» (2.8 n 3.8)

1. OgHa 3 hopM remepanonum HacnegyeTcsa kak AOMUHAHTHBIN Npu3Hak. KakoBa BEpOSTHOCTb
pOXOeHUs OeTen ¢ aHanM3Mpyemon aHoMmanmen B ceMbe, rae oavH N3 poguTtenen ctpagaeT HOYHON
CnernoTown, a Apyron HeT, ecriv 3BecTHo, YTo oba cynpyra roMo3NroTHbI?

2. [anakTo3emMusi HacnegyeTca Kak ayTOCOMHbIN peLeCCMBHBIN NPU3HaK. YCnexn coBpeMEHHOM
MeauUUHbBI NO3BOSSAKD NpeaynpeavTb pa3sBntie 6onesHn n nsbexatb TsHKeNbIX NOCNeaCcTBUN
HapyLweHnss obmeHa. KakoBa BEPOSTHOCTb poXaeHMs BonbHbIX AeTen B CEMbe, rae OAuH U3 CYnpyros
rOMO3UroTEH MO FreHy ranakTo3emMun, Ho pa3suTune 6onesHn y Hero ObINo NpegoTBPALLEHO ANETON, a
BTOPOW reTepo3nroTeH no ranakro3emMmmn?

3. Y 340p0BOro 4YenoBeka B Move OBHapYyXMBaeTCHa anaHuH, cepuu, rmyTaMnMHOBas KACNOTa U MWUUH. Y
YyernoBeka, 60NbHOrO UMCTUHYPUEN (CoaepkaHne B Mode BornbLuero, Yem B HOpMe, YMcrna aMMHOKUCHOT),
C MOYOM MUCLENAOTCA aMUHOKMUCIIOThI, KOTOPLIM COOTBETCTBYIOT crnegytowme TpunneTsl n-PHK: YLY,
Yry, ruy, rry, UAr, ury, AAA. Hanuwmnte TpunneTsl, COOTBETCTBYIOLLME aMUHOKUCIIOTaM,
UMELLMMCH B MOYe 340POBOro Yenoseka.

4.Y yenoBeka HanMM4Me B 3pPUTPOLMTaX aHTUreHa pesyc-paktop (dpeHoTn Rh*) oBycrnosneHo
AOMUHaAHTHbIM reHoMm - [1. Ero annene d o6ycnaenmeaeT oTCyTCTBME 3TOro aHtureHa (peHotun RhY).
Fen | rpynnbl kpoew (I°) peueccmBeH B oTHoweHUM reHoB |l rpynnsl (1%) n TpeTbeit ( 1%). [IBa nocneaHux
annenst KOAOMUHAHTHBI, U nx codeTanme (1*1%) obycnaenueaeT IV rpynny kposu. MyxunHa, UMEtoLLiA
pe3yc-oTpuuaTenbHyto KpoBb IV rpynnbl, XXEHUIICA Ha XEHLLUNHE, UMEIOLLIEN pe3yC-NONOXUTENBHYHO
kpoBb |l rpynnbl. OTew xeHbl Men pesyc-oTpuuaTenbHyto KpoBb | rpynnbl. B cembe umetoTcsa aea



pebeHka: NepBbIN UMEET pesyc-oTpuuaTenbHyto KpoBb Il rpynnbl, BTOPON pe3yc-nonoXnTenbHY KPOBb
| rpynnbl. CynebHo-MeamumMHeKas akcnepTm3a ycTaHoBUNa, YTo OaMH U3 aTUX aeten BHebpayHbIn. Mo
Kakomn U3 AByX Nap annesien UCKoYyaeTcsa OTLOBCTBO?

5. MyxoHemoTa cBsidaHa C BPOXOEHHOW rNyXOTOW, KoTopasi NPensaTCTBYET HOPManbHOMY YCBOEHUIO
peun. HacnegosaHue ayTocoMHo-peueccnHoe. CpeaHasa yactoTa 3abonesaHns konebnercs no
pasHbiM cTpaHaMm. [Insi eBponenckMx CTpaH oHa paBHa npnbnmauntensHo 2:10000. Onpepenute
BO3MOXHOE YMCMNO reTepo3nroTHbIX MO FAyXoTe No4en B panoHe, Brtovatowwem 8 000 000 xutenen.

19.3.8. Tembl AOKNaQoB:

Tema «buornozusi paamMHoxeHus u passumusi» (2.7 u 3.7)

1. PereHepauuns. dusnonornyeckasa n agantneHas pereHepaums. KnetouHble MCTOYHMKN
pereHepaumm.

2. MocTaMbpmoHanbHbIN NeprUod OHTOreHesa. Tunbl NOCTAIMOPUMOHANBHOMO pasBuTUS. Tunbl
pocTa OpraHn3mMoB.

3. MpoaoomMKNTENBHOCTL OHTOreHe3a Kak BUAOBOW NPU3HaK.

4. 3aBUCUMOCTb NPOSABIIEHNSI CTAapEHNsI OT reHOTUNA, YCINOBU 1 00pa3sa XXMU3HWN.

5. CrtapeHue kak aTan nHanBMayanbHOro passutus. MexaHnambl cTapeHus (MOnekynspHble,
reHeTU4ecKune, KIeToYHbIE U CUCTEMHbIE).

6. Kputnyeckme neprofbl B OHTOreHe3e YernoBeka.

7.

8. Tema «KoHuenyuu, meopuu u aurnome3bl 803HUKHOBEHUS XXU3HU Ha 3emrie.
SeosoyuoHHoe yyeHue» (2.9 u 3.9)

9. Teopusa camosapoxaeHns XusHn, ee otpuuaHue (onbitel ®.Pean, cnop Mactepa n
Mywe).

10. OKcnepumeHTanbHble noaTBeEpPXAeHns abrnoreHesa (onelT Munnepa — KOpu).

11. Xnmundeckasi apontoums (BUoxmmmyecknst nnmn npedurnoTtmyeckas asonoums).

12. M'mopoTepmarnbHble UCTOYHUKM 3apOXOEHUS XKU3HMW.

13. 'MnoTesa naHcnepmum.

14. MNnotesa PHK-mupa.

15. Mepexoq K opraHM3MEHHOMY YPOBHIO.

16. [peBHenLwne cneabl X13Hu.

17. LUCA — nocnegHun yHMBepcanbHbI 00U Npeaok.

18. MepBble coobLLeCTBa XNBbIX OPraHM3MoB.

19. MosiBNeHne aykapuoTUYECKOM KNEeTKN.

20. Ponb cumbrosa Ha HavanbHbIX aTanax uonornyeckon sponounmn (B 6aktepmanbHbIX
mMartax).

21. CumbroTturyeckasa Teopms SBOSNHOLMN.

22. CoBpemeHHas aBontounoHHasa Teopus. Bknag monekynapHon 6uonorum B noHMMaHue
NpoLEeCCOB 3BONOLMN.

23. HacnenoBaHne npnobpeTeHHbIX NPU3HAKOB (FTOPU3OHTAasbHbIN NEPEHOC FEHOB).

24, Tema «3konoeus u buocgepa» (2.10 u 3.10)

25. B3anmooTHoLEeHMs YenoBeka u Buocdepbl, OXpaHa OKpYXKatoLen cpeabl U COXpaHeHNe

BMAOBOrO pa3HOObpasns XX1BbIX OPraHU3MOB.
26. Hoocdepa, ee npownoe, HacToslee u Oyayuiee.

27.  OxpaHa oKpyXaloLLel cpeabl U COXpaHeHne BUAOBOIO pasHOObpasus XuBbIX
OpraH13moB.
28.  Mepuko-6ronornyeckue acnekTbl HOOCEpb M OXpaHa 300POBbs YEroBeKa.

29. OKOMNOrnM4eckuin KpU3nc n COCTosTHUE 300POBbs YerloBeka
30. Okpy>xatoLas cpega u reHeTUYECKUI rpy3 YenoBeYeCcKnx nonynsumnmn
31. Meauko-6monornyeckne acnektbl HoOOCGEPbI N OXpPaHa 300POBbS YeroBeka.

19.4. MeToau4yeckue martepuanbl, onpegensiowme npoueaypbl OLEHUBaAHUA 3HAHUWN,
YMEHUN, HaBbIKOB U (MnK) onbiTa AEATENbHOCTU, XapaKTepusyrwux 3Tanbl ¢opmMuMpoBaHuUs
KoMneTeHLUUNn



OueHka 3HaHUI, YMEHUN N HABbIKOB, XapakTepuayloLlas aTansl opMUpoBaHUS KOMMNETEHUMA B
paMKax U3y4yeHnsa aUCLMMNMHBLI OCYLLECTBASETCH B X04€e TEKyLLEen U MPOMEXYTOUYHOM aTTecTaumi.

Tekywiaa atrectaumsa NpoBOoAMTCSA B COOTBETCTBUM C [lonoxeHueMm O Tekyllen atTectauum
obyvarowmxcss no  nporpaMmmam Bbiclero  obpasoBaHus BopoHeXCcKoro rocygapCTBEHHOro
yHMBepcuteTa. Tekywlaa aTtrectaums npoBoauTcs B dpopMax: ycmHozo onpoca (UHOusudyarnbHbIl 0rpoc,
gpoHmansHass beceda, Oo0knadbi); MUCbMEHHbIX pabom (KOHMPOsbHbIE, 3CCEe, BbINO/IHEHUE PaKMUKO-
opueHmMuposaHHbIx 3adaHuli, nabopamopHsie pabomsi U np.); mecmuposaHusi. KpuTepum oLeHnBaHWS
npuBeOeHbl BbILLE.

MpomexyToyHas aTTecTauus MpPoOBOOUTCS B COOTBETCTBUM C [lonoXXeHMem O MpPOMEXYTOYHOM

aTTecTaumm oby4yarowmxca no NnporpaMmmam BbicLLero o6pasoBaHus.

KOHTpOJ‘IbHO-I/I3MepI/ITeJ'IbeIe mMaTtepuarnbl I'IpOMG)KyTO‘-IHOVI atrectaumMn  BKIKOYakwT B cebs
TeopeTn4eckme BOMPOChI, NO3BONALWME OUEHUTb YPOBEHb MNOJTYyYEHHbIX 3HaHUA U npakTn4yeckmne
3aaHnd, no3BonALne oueHNTb CTenexHb CCbOpMVIpOBaHHOCTI/I ymeHm7| M HaBbIKOB.
|_|pI/1 oueHMBaHMM UNCMNONb3YKTCA KaydeCTBEHHbIE LUKallbl OLEHOK. KpI/ITepVIVI oueHnBaHunA npuBeneHbl
BbiLLE.



ITpuMep KOHTPOJILHO-U3MEPUTEIBHOI0 MaTepuaia 1A 1@ depeHpoOBaHHOIO0 3a4eTa

YTBEPXJIAIO
3aBeqyromuii kKadeapoit
OMOXUMHU 1 (PUUOJIIOTUH KIIETKU

A.T. Enpunnes
15.05.2019 .

Hanpaenenue noaroroeku 30.05.03 MeauuuHckasi KUOEPHETHKA

KonTposabHo-usmMepuTeabHbiid maTepuai Nel

Jucimmmaa b1.6.19 buosorus
®dopma o0ydeHUs OUHAas
Buj koHTpoJis 3a4eT ¢ OLEeHKOM

Buj aTrecTanuy mpoMeKyTOUHAast

buonorus B cucreMe MEIUIIMHCKIX HayK.

OCHOBHBIE THIIBI
JKUBOTHASL.

dotocunres.

KJICTOK:

MMPOKAapHOTHYECKasi KIIeTKa — OaKTepuaibHas, W PACTHUTENbHAsS U

IIpenonaBarens

mpod. A.T. Enpunres



IIpuMep KOHTPOJIBHO-U3MEPUTEIBHOI0 MaTepHasa AJsl IK3aMeHa

YTBEPXKJIAIO
3aBeqyronuii kKadeapoit
OroXuMHU 1 (PUIUOIIOTUH KIIETKU

A.T. Enpunnen
15.05.20109r.

Hanpaenenue noaroroeku 30.05.03 MeanuuHckasi KUOePHETHKA

Jucimmmaa b1.6.19 buosorus
®opma oOydeHus OUHas
Bun koHTpOns 3K3aMeH

Bux arrecraruy nmpoMeKyTOYHAas

KonTposabHo-usmepurebHbiid MmaTepuas Nel
1. OcobeHHoCTM NpocTpaHcTBEHHOM opraHm3aumm OHK, mogenu OHK.
2. KneTto4HbI UpKn, ero nepnogpbl.

3. MeToabl reHeTUKM YenoBeka. [[eHeanornyeckmin meToa.

[IpenonaBarens nor.  O.B.bamapuna



JIuct cornacoBanus ¢ paboromaresemMm

O0mme cBegeHuss 00 opranusamuu-padoroaarene: OOO «Knunuka «l'opoxg
310POBBS»

FOpuauuecknii agpec: 394036, Boponesxckast obnacts, ropos Boponex, TeaTpanbHas
ynuia, aom 23/1, odpuc 301

Tenedon: 2 (473) 211-00-93

JlokymMeHTAMsl, MPeICTABJICHHAs VIS 03HAKOMJIEHHMs: pabouuii yuyeOHBI MmiiaH 1o
cnenuanbHoctu 30.05.01 Meauruuckas OMOXUMHUSL.

JlokymMeHTAIMS, MNpeACTaABJIeHHAasi JUIS COIVIACOBAHMSA: pabouas mOporpamm
muciuiuinabl b1.65.19 buosnorus ¢ ykazanue HOpMaTUBHBIX CPOKOB OCBOEHUS JUCIUIUIMHBI
U COJIEP’KAaHMS OTUETHOW JTOKYMEHTALIUH.

3akJ/0ueHue o corjiacoBaHumu: padbouas nporpamm aucuumiviael b1.6.19 buonorus c
yKa3aHW€ HOPMATUBHBIX CPOKOB OCBOCHMS JUCLUILIMHBI U CONEPKAHUSI COOTBETCTBYET

1. ®I'ocC.
2. 3ampocam paboToaTersi.

COIMNMACOBAHO 3aM. rnaBHOro Bpaya no Hay4Hou u

opraHu3auuoHHO-MeToaAnYeckon paboTe
E.A. Kyglawosa

domkHbCTb, rOOI'IUCb, onNo
MM

[arta 3anonHenuss . .20 .



