MNHOBPHAYKN POCCUU
OENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATESIbHOE YYPEXKOEHUE
BbICLLEIO O5PA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBegyowmin kapegpomn
Bbuoxumuu u ¢busuosioauu Kremku__

__EnpuHues A.T.

06.06.2023__.

PABOYAA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B51.0.24 Buonorus

1. Kog n HamnmeHoBaHue cneumnanbLHOCTH:
30.05.01 MeguuuHckasa buoxmmus

2. Cneumanusauumsa: MeauunHckas moxummna

3. KBanudukauma BbinycKHUKa: Bpa4-oMOXUMUK

4. dopma ob6y4eHums: OYHas

5. Kachepgpa, oTBevarLwasn 3a peanmsaumio QUCLUNIIUHBI: kachegpa Guoxummn n
c¢omsnonorum KneTku; kadegpa 6Mocpun3nkn n GuoTexHonorum

6. CocTtaBuTENU NporpamMmbi: EnpuHueB AnekcaHap TpodumoBuY, 3aB. kKadeapou
onoxnmumn n 1M3nMonNormmu KNeTku, OKToOp 6GMONOrnYecKnx Hayk,

CenuBaHoBa Hatanua BnagummpoBHa, accucTeHT kKadeapbl 6uoxummm u bmsmonormm
KNeTKWU, KaHAMAaT GMONOrnYyecKmMx Hayk,

BawapwuHa Onbra BnagnummpoBHa, goueHT kacdheapbl 6Mon3NKM 1 6MOTEXHONOIUU,
KaHguaaT 6MoNormMYyecKux Hayk

7. PekomeHaoBaHa: HMC meaunko-ouonormndeckoro dakynbterta, npotokon Ne 4 ot
29.05.23

8. YuebHbIN roa;: 2022/2023 CemecTtp(bl)/TpumecTp(bl): 1,2



9. Llenu 1 3apa4v y4e6HON ANCLUNIIUHDbI:

onpegerneHne OCHOBHbIX MOHATUI BGruonorum, opMMpoBaHne NpeacTaBneHNsa O CTPYKType
XNBOW MaTtepum n Hanbornee obLMX e€ 3aKoHaX, a TakKe n3ydeHne MHOroobpasuns XXnsHu, eé
NPOUCXOXAEHNSA N 3BOMOLUMN.

3apauu:

1) [aTtb onpegeneHune Bronorumn kak HayKu 1 C(bOpMI/IpOBaTb npencrtaelfieHne O CyLHOCTH
XU3HN.

2) O3HaKOMUTb C OCHOBHbIMU SIBNEHUSIMU U 3aKOHOMEPHOCTSIMU, CBOWCTBEHHLIMU BCEMY
)KMBOMY Ha pa3sHblX YPOBHSIX OpraHv3aumm.

3) PaccmoTpeTb CTPYKTYpY ¥ (DYHKLMOHUPOBAHWE XXMBbIX OPraHn3MoB.

4) N3yuntb Bronormnyeckoe pasHoobpasmne XnBbIX CyLLECTB.

5) [Mo3HaKkoMUTCS C 3BONMIOLNOHHBIM YYEHNEM.

6) MprobpecTn HaBbIKM MPAKTUYECKOrO N3y4YeHnsa BUonornyecknx o0 bLEKToB.

10. MecTo yyeb6HOM AncuuNuHbI B cTpykType OOI:

YyebHaa gucumnnmHa «buonormsa» oTHocuTca Kk 6asoBon yactu brnoka 1 «ducumnnuHbl
(mogynun)» depeparnbHOro rocygapcTeseHHoro obpasoBaTenbHOro craHgapTa BbICLIEro
obpasoBaHusa no cneuymnansHocth 30.05.01 MeguumHckasa Guoxmmmsa (cneumnanucr).

TpeGoBaHMs K BXOAHbIM 3HAHUAM, YMEHUSIM U KOMMETEHUMSIM: BrageHWe OCHOBHbIMM
MEeTo4aMW Hay4YHOro MO3HAHUS, WCMONb3yeMbIMU NPU  BUMONOrMYECKUX WCCNeaoBaHMAX
XKMBbIX OOBEKTOB W 3KOCUCTEM: ONUCAHWE, W3MEPEHWE, NpoBedeHne HabniaeHui;
BbISIBMEHME W OLEHKa aHTPOMOreHHbIX W3MEHEeHWA B Mpupoae; BrajeHne MeTodamu
CaMOCTOSITENbHOM MOCTAHOBKM OMONOrMYEecknx IKCNEPUMEHTOB, OMUCaHWUS, aHanus3a u
OLIEHKM IOCTOBEPHOCTM MOSyYEHHOro pesynbTaTa.

11. MNnaHupyemble pe3ynbTaTbl 00y4YeHUs No AucuUnnuMHe/mMoAayno (3HaHUA, YMeHuUs,
HaBbIKW), COOTHECEHHbIE C NNTaHMPyeMbIMU pe3yribTaTaMu 0CBOEHUA obpa3oBaTeribHOM
nporpamMmbl (KOMNETEHLUUSAMU BbIMYCKHUKOB):

Kopf 1 Ha3BaHMe KoMneTeHuMn Kop v Ha3BaHne 3HaHug, YMEHUA, HaBblKU
MHOUKaTopa KoMneTeHunmn




OrlNK-1 CnocobeH ucnonb3oBaTb U
NPUMeHATb PyHOaMeHTanbHbIe 1
npuknagHble MeguumMHcKue,
€CTeCTBEHHOHayu4Hble 3HaHUA ans
NOCTaHOBKMW 1 pELLEHNSA
CTaHOapTHbIX 1 MHHOBALMOHHbIX
3aga4 npodeccruoHanbLHon
OEeATENbHOCTU

OrlK-1.2 loToB K
NCMNONb30BaHNI0 OCHOBHbIX
€CTEeCTBEHHOHAY4YHbIX
NOHATUN N METOAOB
NccneaoBaHnin Npu peLeHnm

npodyeccmoHanbHbIX 3a4au.

3HaTb cBoMCTBa BUONOrMYecKmx
CUCTEM, CITOXHYHO
MHOrOypOBHEBYH OpraHu3auuto
XMBOW NPUPOAbl, OCHOBHbIE
0CcobeHHOCTN opraHM3auum
KNEeTOYHOro YPOBHS: CTPOEHMNE
KNeTKu, opraHn3aumio
HacnencTBeHHOro matepuana u
€ro peanusaumio B KIneTke,
BOCMNPON3BELEHNE KNETOK;
YMeTb ucnonb3oBaTtb
dyHOaMeHTanbHble
buonornyeckue npencraBneHus
B chepe npodeccnoHanbLHomn
DeAaTenbHOCTN And peleHuns
HOBbIX 3a4a4; BOCNPMHUMATb
WHHOBALMK B LENsx
COBEPLLUEHCTBOBAHNA CBOEN
npodeccnoHanbHom
DeAaTenbHoCTY;

BnapgeTb HaBblkamu
Ka4eCTBEHHOro onpeaeneHuns
OpraHn4yeckKmMx coeanHeHumn
KNEeTKU; MUKPOCKOMUYECKOro
nccnegosaHna npenapaToB
KNeToK 1 TKaHen 1 opyrumu
ouonornyeckumn metogamn ans
peleHmnst NnpogeccnoHanbHbIX
3agau.

OrlMK-1 CnocobeH ncnonb3oBaTtb U
NpUMeHsTb byHAaMeHTanbHbIE U
npuknagHble MeguUMHCKUE,
€CTEeCTBEHHOHay4Hble 3HaHus ons
NOCTaHOBKM U peLLeHNst
CTaHAApPTHbIX U MIHHOBALMOHHbIX
3apay npodeccroHanbHon
OeATenNbHOCTU

Or1K-1.3 CnocobeH
WHTepnpeTupoBaTb
pe3ynbTaThl
€CTEeCTBEHHOHaY4HbIX
NCCrnefoBaHWmM Npu peLLeHnm
npodeccrmoHanbHbIX 3aay.

YMeTb UHTEpPNpeTMpoBaTh
pe3ynbTaTtbl PU3NKO-
XUMMWYECKUX, MaTEMaTUYECKNX U
MHbIX €CTECTBEHHOHAY4YHbIX
NCCneaoBaHW NMpu peLLeHnm
npodeccrnoHasnbHbIX 3aday.
BrnapeTtb anropuTMOM OCHOBHbIX
PUBNKO-XUMUYECKMX,
MaTeMaTUYECKMX U UHbIX
€CTEeCTBEHHOHAaY4YHbIX METOO0B
nccnenoBaHui.

12. O6bem gncUUNUHbI B 3a4eTHbIX egunHuuiax/yac. — 9 / 324 .

Pdopma NPOMEXYTOYHOM aTTecTaumm _1 ceMecTp — 3a4eT C OLIEHKOWN, 2 CEMECTD - K3aMEH.

13. Buabl yueb6HoM paboThbl

TpyAoOEeMKOCTb
Bua yyebHom paboThl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
AyaMTOpPHbIE 3aHATUS 210 106 104




nekuum 64 32 32
npakTnyeckne - - -
B TOM 4luCneE: nabopaTopHble 96 48 48
'pynnoBble 50 26 24
KOHCYyNbTaLum
CamocTonTenbHas paborta 78 38 40
B TOM ymcrie: Kypcosas paboTta - -
(NpoekKT)
dopmMa NpoMeXyTOUYHOM aTTecTauum - - 36
(ak3ameH —_36 yac.)
UToro: 324 144 180

13.1. CopepxaHue AUCLUUNIUHbI

Ne n/n

HavnmeHoBaHue pasgena
OVCLMNIUHBI

CopepxaHue pasgena OUCUUnmHbl

1. NNekuyun

1.1

BeepneHue. buonorus kak
Ba)KHasi cocTaBHas 4acTb
€CTEeCTBO3HaHUS.

Mpeamet ouonorun " CTPYKTYypa Ouonoruyeckomn
Haykn. Knaccnduvkauus Omonornyeckmnx HayK B3aBUCMMOCTU
OT 0ObeKTa UccnegoBaHUi U OT YPOBHS OpraHn3aunm XnBbix
o6bekToB. O6bekTbl Brionorun. MHoroobpasme xnson Npupoabl.
3apaun obwen buonorun. 3HavyeHne  obuen Guonornn B
€CTECTBEHHOHAY4YHON KapTuMHE Mupa (MaTepuanmcTnyeckoe
MUPOBO33peEHME, 3KONOrMYecKoe MbILLNEeHNe, NpakTnyeckoe
3Ha4eHwue, TeopeTnyeckass OCHOBa MeaULMHbI). EanHcTBO
XUMUYECKOr0  COCTaBa, oOMeH BeLLecTB N 3Heprum,
pasgpaXxumMocTb, CMOCOOHOCTL K pPOCTY 1 pasBUTUIO,
camMoBOCMpOn3BeOEHNE, HacneaCcTBEHHOCTb, aganTauus.
MeToapb! obLenbuonormm: amnupuyeckuii (HabnrogeHwus,
3KCMEPUMEHT, CpaBHUTESbHbIN METOA, CUCTEMHBIN)  W©
TeopeTnyeckun (akT - rmnoTesa - IMNUPUYECKUIA YPOBEHD -

3aKOH - Teopus).

1.2

OCHOBHbIE MPU3HaKN XNBOW
maTepun. OnpegeneHune
NOHSATUS KU3HbY»

ATPUBYTHI KU3HWU: YNOPSAOHYEHHOCTb U CNELMMUYHOCTb CTPYKTYpbI,
LENoCTHOCTb M  OWNCKPETHOCTb, OOMEH BeLWecTB W 3Hepruu;
camMoperynauma n romMmeocras, MaTepmaanaﬂ CYLWHOCTb J>KWU3HWU.
McTtopuyeckoe  pas3ButMe  B3rMSA40B  Ha  NPUPOAY  XWU3HMW.
MaTepuanmam: MexaHuuu3M, MaluMHHas Teopusi, U3NKaNU3M.
Wpeannsm, Butanmam. COBpEMEHHbIN B3rNs4 Ha CYLIHOCTb XXWU3HM.
CuctemMHas opraHusauma  XMU3HU. ypOBHI/I opraHusaumm XunBbiX
cucTeM (OpraHUYecKkMe MoneKyrbl, MAaKPOMOSEKY bl U UX aHcambnw,
KNeTouHble oOpraHennbl, KNeTkW, TKaHW, OpraHbl, OpraHW3Mmbl,
nonynsauum, Buabl, coobLLecTsa, akocuctemsl, buocdepa).

1.3.

Buonorua kneTtkn

OTanbl pasBuUTUS UUTONOMMU — Yy4yeHusa o KreTke. KneTtoyHas
Teopusa LBaHHa. EgmHCTBO M pasHoobpa3sne KneToYHbIX TUMOB.
OcCHOBHble  TUMbl  KMNETOK: MNpokapuoTMyeckas  Krnetka —
GakTepuanbHas M 3ykapuoTuMdeckas KrneTka — pacTuTenbHas U
XunBoTHasd. Cxo0ACTBO M pasnuuue ABYX TUMOB  KIETOK.
CumbnoTtnyeckas Teopusi NMPOUCXOXAEHWUs 3ykapuoT. Bupycel kak
ocobas popma opraHusaumm matepun. lNoBegeHne BUPYCcoB

— BuUAbl MHeKUMA. XKusHeHHble umknbl. Bupycebl kak Bo3bygutenu
3aboneBaHn pacTeHM, >KUBOTHbIX W 4enoBeka. bakrepun.

CtpoeHue OakTepuii. pamMM-nonoXxuTenbHble n  rpamm-
oTpuuatenbHble 6akTepun. POCT M pa3MHOXEHMWE, >XU3HEHHbIE
LMKNbI. "eHeTnyeckas pekombuHaums (TpaHcdopmauus,

KOHblOrauusi, TpaHcaykums). TuTaHue: canpodwuTbl, CUMOUOTHI,
napasutbl. 3HadeHue. [laTtoreHHble OakTepun Kak Bo3OyauTenu
3aboneBaHnii y XMBOTHBIX W YerioBeKka. JykapuoTudeckas KreTka.
MpuHUMNBI  CTPYKTYpHOW oOpraHm3aumm knetok. OO6waa cxema
CTPOEHMSI  XKMBOTHOW W  pacTutenbHon  kneTkn. OCHOBHble
CTPYKTYpHblEe eanHuubl Nnobor knetkn. Mem6panbl. Agpo CTpoeHue
agpa. lNMpoTtonnasma, uutonnasmMa, uuTo3ofb. AHAOoMNasMaTuyecKkni
petukynyM. Pubocombl. Annapat [lonbmpku.  MuToxoHapuu.
JInzocomebl. MNepokcmncombl. LintockeneT knetku. atonorns KneTok.




MaTonorna knetoyHoro sapa. W3MeHeHus CTPYKTypbl, pa3mMepos,
dOopMbI U Yncna MUTOXOHAPUIA. MuToxoHOpuanbHble 3aboneBaHus.
JInsocomHble  GonesHn (OOMes3HM JIM3OCOMHOIO  HAaKOMIEeHUS).
M3meHeHus rpaHynspHon sHOonnasmMaTuyeckomn

cetn n pnbocom. NepokcncomHble 6onesHu.

1.4

XuMMyeckun coctaB
3YKapUOTUYECKUX KINETOK

Xumunyeckas opraHusauus 3yKapuoTUYECKMX KINeTOK.
HeopraHuyeckme M opraHuYeckuMe BellecTBa, BXOAsSLME B COCTaB
Knetkn. Ponb M yHKUMM OTAENbHBIX XUMWYECKUX 3NEMEHTOB U
BOAbl B KMETKax W opraHmsaMax 3ykapuoT. YrnmeeoAabl W nunuabl:
CTPYKTYpHasi opraHv3aumsi U posnb B

KneTke.

1.5

MeTtabonunam

MoHatme o  wmeTabonuame. AHabonmmam 1 kaTtabonusm.
OHepreTnyeckun OOMeH B KneTke U ero CyWHOCTb. JTansbl
3HepreTudeckoro obmeHa. AT®d. Ob6wasa  xapakrepucTtuka
KneTo4Horo gpixaHus. Mmukonus n uukn Kpebca. [dbixatensHas uenb
N okucnutenbHoe doctopunupoBaHue. AHa3pobHoe [ObIXaHue.
BHYyTpUKNeTOYHbIMW  NOTOK  BewecTs. MexaHuambl  perynaumm
BHYTPUKINETOYHOTO romeoctasa. Opyrme  BHYTPUKIETOYHbIE
MexaHu3Mbl  obwero  3HayeHuWsi.  ABTOTPOpHOE  NUTaHUe.
Knaccudukauusa opraHu3amoB Mo rnaBHbIM UCTOYHWKaM yrnepoja u
3Hepruu, KoTopble OHM Ucnonb3yloT. PoTocuHTes. PoToabIXxaHue.
doToCHHTE3MpYOWME OakTepum U CUHE-3erneHble  BOJOPOCHIN.
XeMOoCuHTeS. KpyrosopoThl MUHepanbHbIX 3NeMeHToB
(brnoreoxnmnyeckme UMknbl). FeTepoTpodHOE NUTaHWE N ero TUMbI.
3aboneBaHus, cBsA3aHHble C oOMeHOM BellecTB. ButamuHHas
HeJoCcTaTo4yHOCTb. AnMMeHTapHast auctpodus. OxnpeHue.
Inabet. HapyweHnsi obmeHa sHeprmen.

1.6

MoneKynsipHbIA U KIETOYHbIN
YPOBHMW OpraHn3aLmm XX1nBom
mMaTepum.

CtpykTypa 6enkoB. YpPOBHW CTPYKTYpHOW oOpraHusaumm Gernka.
MoHatne o donguHre 6enkoB. OeHaTypauusa 6enka. PyHkuun
6enkoB. CTpyKTypa HYKNEeMHOBbIX KMCNOT. Buonornyeckas pornb
HyknenHoBblx kucnoT. OHK. MNepBuyHaa n BTopuyHasi CTpyKTypa.
Mogenb YotcoHa —Kpuka. Monumopdumam ctpyktypel OHK.
Mepenava reHeTn4eckon MHopmauum B kneTke. Pennukaumsa JHK,
ocHoBHble npuHuunbl. Ctpyktypa PHK. Bugbl PHK. TpaHckpunums.
OcHoBHble aTanbl TpaHCKpUNUuW.I eHeTU4eCcK1in KO4 1 ero CBOMCTBA.
TpaHcnsauus. MexaHnawm 1 atanbl TpaHensAummn. CoBpemMeHHas Mogenb
memMbpaHbl. PyHKUMN MembpaH.OCcHOBHbIE cnocobbl nepegayn
curHana B KneTky. TpaHCMopT BellecTs Yepes brnonornyeckme
MeMOpaHblI.

1.7

Buonorus pasamHoxeHus
pas3BuTHS

Pa3smHoxeHue 1 passutme. Cnocobbl pasmMHOXEHNS XKMBbIX
opraHnamoB. XXuaHeHHbI Luukn. OHToreHes. [ameToreHes. CTpoeHne
ramet. OTanbl 3MOpuroreHesa.

1.8

OcHoBbl 06LLeN 1
MeAULIMHCKOWN reHeTUKM

OcHoBbl reHeTukKn. 3akoHbl MeHgens. Lintonornyeckne ocHoBbI
3aKoHOB HacnegcTeeHHocTM MeHgens. FeHoTMN 1 deHoTUN.
CnoXHOCTb reHoTMna. XpoOMOCOMHas Teopust HacnegCTBEHHOCTU.
3akoH cuenneHusareHoB MopraHa. CoBpeMeHHble NpeAcTaBneHnst o
reHe.

1.9

KoHuenuun, Teopuu u
rMnoTesbl
BO3HUKHOBEHUAXN3HU
Ha 3emne.
OBOJOUNOHHOE YyeHne

'MNoTe3bl 0 BO3HUKHOBEHUM XWN3HWN Ha 3emrie. TeopusiabuoreHesa.
OBontouUnoHHoe yyeHune. Teopusd asontounm Y. OapsuHa. OCHOBHbIE
nonoxeHunsi. CUHTeTMYECKas Teopms 3BOMOLUN N COBPEMEHHAS
3BOMIOLMOHHas Teopus. [eHeTu4eckne xapakTepucTrku NoNynsaumm.
SnemeHTapHble 3BONIOLMNOHHbIE (haKTOpbl. 3aKOHOMEPHOCTH
Makpo3Bonounn. HanpaeneHnsa aBonoLMMrpynn opraHM3mMoB.
dopwmbl aBoNOLMM rpynn. Buonormyeckunnporpecc n Grnonorn4eckmn
perpecc. AHTponoroeHes, ABMXYLLME CUIbl, OCHOBHbIE 3Tanbl.

Okonorusa 1 buocdepa

OCHOBHbIEe NMOHATUS IKOMOMNN: IKONOrnYeckmne CpaKTOpr, nonynauua,
BuoueHo3s, akocucrema. OcHOBbI 3TONOrMKU. B3aumooTHoLEeHMSA
YyernoBeka u Brocdepsbl, OXpaHa oKpyXKatoLlel cpebl U COXpaHeHue
BMOOBOrO pasHoobpasunsixmebix opraHnamoB. Hoocdepa, ee
npoLsoe, HacTosilee nbyayuiee. Megnko-6uonormyeckmne acnekTbl
Hoocdephbl M OXpaHa 340POBbS YENOBEKA

2. NpakTnyeckne 3aHATUA

21

He npegycmMoTpeHbl

3. JlabopamopHbie pabombi

3.1

BeegeHune. buonorus kak
BaXxHas cOCTaBHasd 4acTb

MeToabl N3y4eHna KIieTok. CgeToBad MUKPOCKOMUA. an/IHLI,MFI
yCTpOI7ICTBa CBETOBOIo MUKpOCKona, ero BO3MOXHOCTMW.




€CTeCTBO3HaHUA.

OnekTpoHHas MuKpockonus. [puvHLMN YCTPOMCTBA 3MEKTPOHHOIO
Mukpockona. [loHaTue 6Guonornyeckon cuctembl. [lposiBneHne
00webnonornyeckmx 3akoOHOMEPHOCTEN Y NoaEN.

BrocounaneHaga npupoaa YernoBeka.

3.2

OcCHOBHbIE NPU3HAKKN XMBON
maTtepun. OnpegeneHue
NOHATUS KMU3HbY

HacneacTBEHHOCTb " N3MEHYNBOCTb; cneundmnyHoOCTbL
B3aVMOOTHOLLUEHNIA CO Cpefoun; cTapeHne u cmepTb. MoHO-
nonuaTpmbyTMBHLIN NOAXOAblI K ONpeAeneHnto NOHSATUS

«XKU3Hb».

3.3

Buornorua kneTkn

OykapunoTmnyeckasa knetka. [lpuMHUMNBI CTPYKTYPHOW oOpraHusauuu
kneTtok. ObLas cxema CTPOEHUS XXUBOTHOW U PaCTUTENTbHON KIETKU.
OcmoTuyeckne aBneHusa B kneTkax. lNMatonorua knetok. NMaTonorus
KneTouyHoro agpa. WNameHeHus CTpykTypbl, pa3mepoB, ¢opMmbl n
yucna MUTOXOHOPUN. MwuToxoHapuanbHble 3aboneBaHus.
JInsocomHble  GonesHn (6onesHM JIM3OCOMHOrO  HaKOMMEHUs).
MameHeHMs rpaHynspHOM aHOonMnasMaTuyeckon cetn n pubocom.
MepokcucomHble 6onesHn. Bupychl kak Bo3byautenu 3abonesaHuii
pacTEeHUN, XNBOTHbIX n yenoBseka. bakrepun, aHanu3
MMKPOOMONOrMYECKOro cocTasa.

3.4

XUMMUYECKUIN cOCTaB
3YKapUOTUYECKUX KINETOK

HeopraHuuyeckne n opraHuyeckne BeLLECTBa, BXOASLLME BCOCTaB
KNeTKu.

PaccTpolictBa BOOHO-3NEKTPONUTHOrO oBbMeHa (aucruapun).
O6esBoxusaHne. OTeku. Yrnesoabl U NUNMAbI: CTPYKTYpHas
opraHusaums U ponb B KNETKe.

3.5

MeTabonuam

OHepreTnyeckun oOOMeH B kneTtke M ero CyWHOCTb. JTanbl
aHepreTmyeckoro obmeHa. AT®. ObLas xapakTepucTuka KneTouHoro
AblxaHus. PoToCcKHTES.

3.6

MoneKynspHbIA 1 KNEeTOYHbI
YPOBHW OpraH13aL/mm XXUBomn
mMaTtepum

TexHuka 6e3onacHoOCTU Npu NpoBeaeHnn nabopaTopHbIx paborT.
LiBeTHble peakummn Ha 6enkn n ammHokucnoTel. OnpegeneHne
cogepxaHus 6enka B npobe metogom Jloypwm.
KoHTponbHas pabota no teme «CTpykTypa U yHKUMNGENKOBY.
HykneuHosble kucnotbl. Ctpyktypa [OHK. lNogrotoBka obpasuos

nMMAOUUTOB AN U3YYEeHWs CTPYKTYPbl XpOMatuHa MeTodoM

nyopecueHTHOW MUKpOcKONuKM (C  KpacuTernem akpuaMHOBLIM

opaHxeBbIM), obcyxaeHve pesynbratoB pabotsl. PHK. Bugel PHK,

UX CTPyKTYypa n dyHKumm. MNogroToska AOKNaA0B.

KoHTponbHass paGota no Teme «HyknemHoBble  KUCMOTHI.

MexaHn3mbl nepegayun reHeTnyeckon nHgopmaunumny.

CTtpyktypa u dyHKUuM MembpaH. lVccnepoBaHne OCMOTUMHECKOro
remonusa aputpoumTtoB. OnpegeneHve OCMOTUYECKOW XPYMKOCTH
sputpounToB. Buabl TpaHcnopTa BeLwecTB Yepe3 KINEeTOYHY
membpaHy. PeweHvne 3agay no Teme «CTpykTypa U yHKUMK
mMembpaH, membpaHHbIn

TpaHCNopT».

3.7.

Buonornsa pasmHoOXeHUs 1
passuTus

Bronorus pa3amHoXeHus n pa3Butus. FameToreHes.
JlabopaTopHaspaboTta «W3yyeHue rameToreHesa "
onnogoTBopeHMss B obpasuyax C  MOMOLLbK  CBETOBOrO
MUKpockonay. OmbpuoreHes. JlabopaTopHas paboTta «M3yyeHune
ApobneHns n cTpoeHus 6nactynbl B o6pasuax ¢ MOMOLLbIO
CBETOBOro MuKpockonay. lMogrotoeka n obeyxaeHne foknagos no
Teme «OHToreHe3. OCoGEHHOCTN OHTOrEHE3a YeroBeEKay.
KoHTponbHas paboTta no teMe «Pa3MHOXEHNE U pasBUTUEY.

3.8

OcHoBbI 06LLen n
MeOULIMHCKOW TEHEeTUKU

3akoHbl MeHnaens. CnoXHocTb reHoTMna. PelleHue 3agay no
Teme. CuenneHHoe HacneaoBaHue. F'eHeTuka nona. PelueHne 3aaay.
N3ameHumBoCTb. Buapl nameHunBoct. MeTtoabl U3y4eHUS FTEHETUKN
yernoseka. CocTaBneHnereHeanorm4eckoro gpeea.
MonynsaunoHHas reHeTuka. 3akoH Xapau-BanHbGepra.
HacnenctBeHHble 6one3Hn Yenoeeka. PellieHne 3agad no reme

3.9

KoHuenuuun, Teopun n
rmnoTesbl BO3HUKHOBEHUS
YKU3HU Ha
3emne.3BonMoUMOHHOE
yyeHuve

KpeaunoHNCTKME KOHLENUNN, KOHLENMLUN CamMO3apoXaeHus, Teopum
BEYHOCTM KM3HM WAN  TUMOTE3bl CTALMOHAPHOIO  COCTOSHUS,
KOHUEeNnuMnM naHcnepmmn. Teopum BO3HMKHOBEHWS XXM3HWM Ha OCHOBE
XUMUYECKOW 1 BMONOrMYEecKon 3BOMOLINN.

Tpyabl K. JlnHHea. O3sonoumoHHoe ydeHne XK.B. Jlamapka.
OeontounoHHoe ydeHne Y. [apBuHa. CuHTETMYECKas Teopusi
aBonounn. eHeTnyeckne xapakTtepucTuku nonynsumn. eHodoHA
nonynauun. 3akoH Xapau-BaiiHGepra.. 'eHeTuko- aBTOMaTu4deckune
npouecchl. MyTn n cnocodkl BUAoobpasoBaTenbLHOro npoLecca.




AHTpoOnoroeHes, ABMXYLLNE CUSbl, OCHOBHbIE 3Tanbl

3.10

Okonorus n buocdepa

B3anumMmooTHoOLLIEHNsT YenoBeka n 6I/IOC(bepr, aKTyallbHble BOMPOChbI

OXpaHbl

OKpyXatLwien cpegpl

N 300poBbA 4elloBeKa.

Mepguko-

ovonornyeckne acnekthbl HOOCCbepr N OXpaHa 300poBbA YerioBeEKa.

BnivsHue aHTponoreHHoro dakrtopa Ha

HeHacrneacTBeHHble 3aboreBaHust

4yeJioBekKa.

HacneacTtBeHHble n

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Ne
n/
n

HanmeHoBaHu
e TeMbl
(pazpena)

J1eKUnoHHbIe
3aHATUSA

'pynnosble
KOHCynbTauuu

JNabopatopHsbie
3aHATUS

CamocTtosaTtenbH
an paboTta

Bcero

1

BeepeHue.
Buonorua kak
BaXHasd
cocTaBHad
yacTb
€CTEeCTBO3HaHU
A.

10

OcHoBHble
NPU3HaKu
XUBOW
MaTepun.
Onpepnenexn
enoHATUSA
«KU3Hb»

14

Bbuonorusa kneTku

16

10

40

XuUMunyeckum
cocTaB
3YKapuoTHU4ECKU
XKINEeToK

14

10

38

MeTabonuam

10

14

12

42

MonekynapHbIn
NKINEeTOYHbIN
YpOBHU
opraHusauuu
XUBOW
MaTepun.

10

30

Buonorus
pa3MHOXEHUSA
npasBuTUA

10

60

OcHoBbl 06LLEeN
NMeaNLIMHCKON
reHeTuKun

10

26

KoHuenuuw,
Teopun n
rmnoTessbl
BO3HUKHOBEHUS
XWU3HU Ha 3emne.
OBOJIIOLIMOHHO

€ y4YeHne

10

10

10

38

10

Skonorus
n
6uocdepa

20

NTtoro

64

50

96

78

288

14. MeTogu4ecKkue yKkasaHus Ansi 00y4aroLwmxcsa N0 OCBOEHUIO AUCLIUMIIUHDbI




CamocTodaTtenbHas paboTta CTyQeHTOB OCYLLIECTBSETCA C UCNOMNb30BaHUEM PEKOMEHAOBAHHbLIX
y4ebHNKOB N y4ebHbIX nocobuin B xoge NoarotoBkM K nabopaTopHbIM 3aHATUAM. CTygeHThbl
3HAKOMSTCSA C TEOPETMYECKMM Matepuanom B npouecce NEeKUMOHHOIo Kypca, CaMOCTOATENBHO
npopabaTbiBalOT M yCBaMBAKT TeOpeTMYECKME 3HAHWUS C MUCMOMb30BaHWEM PEKOMEHOYEMOWN
yyebHon nutepatypbl U y4ebHO- METOANYECKMX NOCOBUIA, COrnacHo ykazaHHOMY crivcky (n.15-
16). Ha naGopaTopHbIX 3aHATMAX CTyAEHTbl B COCTaBe Mariol rpynnbl BbIMNOMAHAKT y4ebHO-
nccneposBaTtenbckyto paboty. B xoane nabopatopHbix paboT CTyaeHTbl npuobpeTatoT HaBbIKK
obpalleHna ¢ buonormdeckuMmn obbekTamn, yMeHue onpeaensitb OCOBEHHOCTU CTPOEHMUS
pasnMyHbIX MOPEOSTOMMYECKUX CTPYKTYP Ha (PMKCUPOBAaHHbLIX Npenapartax, cCXxeMax U pucyHkax,
yMeHVEe pellaTb reHetudeckme 3agavn. B koHue nabopaTopHOro 3aHATUS pesynbTaTtbl U
MaTepuanbel y4ebHo-nccrenoBaTenbckon paboTbl [OKNaabiBalOTCA npenogasaTtento, npwu
HeobxognmocTn obcyxpatoTca B rpynne (otyeT o nabopaTopHoM 3aHaATMM). B cnyvasix
nponycka nabopaTtopHOro 3aHATUS MO  KakUM-iMbo NpuvyMHaM CTydeHT ob6si3aH  ero
CaMOCTOATENBbHO BbINOMHUTL NOA KOHTPOSEM npenogaBaTend BO BpPeEMSA WHOAUBMAYaANbHbIX
KOHCynbTauun. Tekywlasa attectaunsa obecneunBaeT NpPoBEPKY OCBOEHUS y4yebHOoro matepuana,
npuobpeTeHnss 3HaHWIN, YMEHMMA W HaBbIKOB B MNpoLecce ayauTOPHOW WU CaMOCTOATENbHOM
paboTbl CTyAeHTOB, opMMUpOBaHusA npodpeccnoHanbHbix komneTteHumn (OlMK-1). Tekyuwas
aTTecTtaums no gaucunnnmHe «buonorns» BknoyaeT B cebsa perynsapHble AoKnaabl CTYAEHTOB Mo
ykazaHHbiM B POC Temam, OTBETbl Ha 3aHATUAX U BbINOSIHEHNE MUCbMEHHbBIX KOHTPOSIbHbLIX
paboT no kaxgomy pasgeny aucuunnuHbl. [Npyn noaroToBke K AOKNadaMm CTyAEHTbl U3yyaloT U
KOHCMEKTUPYIOT pPeKOMeHAyeMYyH npernofaBaTeneM y4yebHyl nuTepaTypy, CaMOCTOATENbHO
ocBamMBalT MOHATUMHLIM annapaT. [lnaHuMpoBaHMe W oOpraHM3auus TeKywux aTTecTaummn
3HaHWA, YMEHWA W HaBbIKOB OCYLLECTBMSIETCA B COOTBETCTBUM C COAEPXaHMeMm paboyen
nporpaMMbl W KaneHOapHO- TeMaTUYeCKMM [MfaHOM C MNpUMEHeHUeM (oHAa OLEHOYHbIX
cpenctB. Tekywas aTrectaums gBnsieTca obsisaTenbHOW, ee pesynbTaTbl OLEHMBAKOTCHA B
GannbHOM cucTemMe M Mo pelleHuio kadedpbl MOryT 6biTb YYTEHbl NPW NPOMEXYTOYHOWN
aTTectaumm oby4aromxcs. PopMon NPOMEXYTOYHOW aTTecTaumMm 3HaHUW, YMEHUN U HaBLIKOB
obyyarowmxca SBMsSieTCA YCTHbIM  3K3amMeH BO BTOpoM cemecTpe. OOyyenne nuy C
OrpaHMYEHHbIMN BO3MOXHOCTSMM 3[00POBbSA OCYLLECTBASETCA C YY4ETOM UX UHAMBUAYANbHbIX
Ncuxounanyecknx OCOBEHHOCTEM M B COOTBETCTBUM C WHAMBMAYANbHOW NporpaMmmon
peabunutaumn. Ona nuy C HapyweHuem cnyxa uHdopMaumsa no yy4yebHoM AucumninHe
(paboyvas nporpamma ancunnnHbl, OHA OLEHOYHBIX CPEACTB, OCHOBHAs U AONOSIHUTENbHAdA
nutepatypa) pasmelleHbl Ha obpasoBaTtenbHom noptane (http://www.edu.vsu.ru). Ha
NEKUMOHHBbIX W NabopaTopHbIX 3aHATUSX MpU HeoBXOAMMOCTU AOMycKaeTcs MnpuUCyTCTBUE
aCCUCTEHTa, a Takke CypaonepeBoavMKoB U TUENoCcypaonepeBogYmKOB.

[MpomexyToyHas aTtTectaumsa Ona NuLy C HapylWeHUsIMU Ccryxa MpPOBOAUTCH B MUCbMEHHOM
dopme, npu 3TOM MCNOMb3yTCA 0bLne Kputepun oueHmnBaHus. MNpu HeobxoamMmocTu, Bpems
NMOArOTOBKM Ha 3a4eTe MOXeT ObiTb yBenudeHo. [1na nuy ¢ HapyLlleHneM 3peHus AornyckaeTcs
ayamanbHoe npefoctaeneHve uHdopMaumm (Hanpumep, C WCMOofb30BaHWMEM nNporpamMm -
CMHTE3aTOPOB peyn), a TaK e WUCMOMb30BaHUE Ha NeKUMaxX 3BYKO3anuCblBalOLWMX YCTPOMCTB
(BnkTooHOB M T.A4.). Ha nekumoHHbIX M NabopaTopHbIX 3aHATUSX MpU  HEeOoBXoOUMOCTU
AornyckaeTcs NpucyTcTBME accucTeHTa. [pn npoBeaeHMn NPOMEXYTOYHON aTTecTaumm Ans nyy
C HapyLLleHNeM 3peHUs TecTUpoBaHWe MOXeT ObITb 3aMeHeHO Ha yCTHoe cobecefoBaHue Mo
Bonpocam. [pn HeobBxoaMMOCTH, BpeMS MOLATOTOBKN HA 3K3aMeHe MOXET ObITb yBenuyeHo. [ns
ML, C HapyLLEHNAMW ONOPHO-ABUraTeNbHOrO annapaTa ¢ y4eTOM COCTOSIHUA UX 300POBbS YacTb
3aHATMI MOXeT OblTb peanusoBaHa OUCTAHUMOHHO B dopme pedepatoB U OOPMIIEHUS
npes3eHTaumMm no TemMaM 3aHsATMM B COOTBETCTBUM C Y4eBHbIM nraHoM. Ha NeKuMOoHHbIX W
nabopaTopHbIX 3aHATUSX NpU  HeOoBXOAMMOCTU [ONycKaeTCa MpPUCYTCTBME aCCUCTEHTA.
lMpomexyToyHas aTTectauus Ans fvy C HapyLeHWsMU OMOpHO- ABUraTernbHOro annapaTta
npoBOAUTCA Ha OBLMX OCHOBaHMSX, NpU HeobxoauMOCTM npouedypa 3adeTa MoxeT ObiTb
peanu3oBaHa OUCTAHUMOHHO (Hanpumep, nNpu noMowM nporpammbl  Skype unmM  Ha
obpasosaTensHom noptane (http://www.edu.vsu.ru)).

15. lMepeyeHb OCHOBHOW W [OMNONMHUTENLHOW nUTepaTypbl, PECYpPCOB MWHTEPHET,

HeOGXOpMMbIX and ocCBOEeHUs AOUCUUMNINUHBbI (criucok numepamypbl  0hopMmIisemcs 8
coomeemcmeuu ¢ mpebosarHusamu OCT u ucronb3yemcsi obwasi ck8o3Hasi Hymepauusi Onsi ecex eudos
UCMOYHUKO8)



a) oCHOBHas nuTeparypa:

Nen/n

NCcTOYHMK

Buonorua. T. 1 [dnekTpoHHbIM pecypc] / noa pea. B.H. fpbiruHa - M. : TO0TAP-Meaua, 2018. —
Mocksa : TO0TAP-Meama, 2018 .— 728 c. — buonorus. T. 1 [SneKTpoHHbIM pecypc] / noa pea.
B.H. ApbirnHa - M. : TS0TAP-Megua, 2018. — ISBN 978-5-9704-4568-6 .— .

0) gononHUTenbHasa nuTeparypa:

Ne
n/n

MNCcTOYHUK

ApbirmH, B.H. Bronorma. B 2 1. T. 1 [9neKkTpoHHbIM pecypc] / nog pea. B. H. fpbirmHa. - M. :
NPOTAP-Megua, 2015. — MockBa : TO0TAP-Megma, 2015 .— 736 c. — buonorma. B2 1. T. 1
[3nekTpoHHbIM pecypc] / noa pea. B. H. fApbirnHa. - M. : TS0TAP-Meauma, 2015. — ISBN
978-5-9704-3564-9 .— .

ApbirvH, B.H. buonorus. B 2 1. T. 2 [9neKTpoHHbIM pecypc] : yuyebHMK / noa pea. B. H. ApbirmHa. -
M. : T20TAP-Meama, 2015. — Mocksa : N0TAP-Meamna, 2015 .— 560 c. — buonorna. B2 1. T. 2
[3neKTpoHHbIM pecypc] : y4ebHuK / noa pea. B. H. fpbirmnHa. - M. : FS0TAP-Meama, 2015. — ISBN
978-5-9704-3565-6 .— .

Mranu, O.b. Bronorua: pykoBoACTBO K 1a6OPaTOPHbIM 3aHATMAM [NEKTPOHHbIM pecypc] :
y4yebHoe nocodbue / Moa pea. MNiranun O.b. - M. : TOOTAP-Megua, 2016. — Mocksa : TO0TAP-
Meaua, 2016 .— 272 c. — b1onorus: pyKoBoACTBO K /1A60paTOPHbIM 3aHATUAM [INEKTPOHHbBIM
pecypc] : y4ebHoe nocobue / Mog pea. MNranm 0.b. - M. : TO0TAP-Meaua, 2016. — ISBN
978-5-9704-3726-1 .— <URL:http://www.studentlibrary.ru/book/ISBN9785970437261.html>.

bawapuHa O.B. O6wana 1 cuctemMHas 6monorusa : ydyebHoe nocobue (YuebHumk Bry) / 0.B.
BawapuHa, B.I'. ApTioxoB .— BopoHex : M3gatenbckui gom BrY, 2017 .— 148 c.

CenueaHoBa H.B. MexaHn3mbl TpaHCchOpMaLyK BELWECTB, 3HEPIrMU U MHDOPMaLUK B
6uonormyeckmx cmctemax / H.B. CennsaHoBa, A.T. EnpuHueB. - BopoHex : M3aaTeNbCKUi 10M
Bry, 2018 .— 108 c.

B) UH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (OuLmnanbHble peCypCbl UHTEPHET)™ :

Nen/n

UCTOYHMK

https://sbio.info/

www.lib.vsu.ru
https://bio.1sept.ru/bioarchive.php

YK «buonozus» <URL:https://edu.vsu.ru/course/view.php?id=3166>

* BHayvane yka3sbigatomcs 36C, ¢ komopbiMu umetomcsi 0o2osopa y BlY, 3amem omKpbimbie 351€KMPOHHO-
obpasosameribHble Pecypchbl

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne
n/n

NCTOYHMK


http://www.studentlibrary.ru/book/ISBN9785970437261.html
http://www.lib.vsu.ru/

18.

1 Tewnnop, AeHHuc. bronorma = Biological : B 3 1. / A. Tennop, H. FpuH, Y. CtayT ; nog pea. P.
Conepa; nep. ¢ aHra. K0.J1. AM4eHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIN

y4ye6HMK) .— ISBN 5-03-003684-9.
T.1.—3-eun3a. — 2007 .— 454 c.

Tennop, AeHHuc. buonorus = Biological : 8 3 1. / 4. Tewnop, H. 'puH, Y. CrayT ; noa pea. P.

Conepa; nep. c aHrA. K0./1. AM4eHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6eKHbIN

Tennop, AeHHuc. buonorus = Biological : 8 3 1. / 4. Tewnop, H. 'puH, Y. CrayT ; noa pea. P.

Conepa; nep. ¢ aHra. H0./1. AM4yeHKoBa [1 ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIMN

17. UHdopMaLMOHHbIe TEeXHONOrMm, Ucnonb3yemMble ANA peanu3auunm y4yebHowm

2
y4ye6HMK) .— ISBN 5-03-003684-9.
T.2.—3-eun3a. — 2007 .— 436 .
3
y4e6HMK) .— ISBN 5-03-003684-9.
T.3.—3-eun3a. — 2007 .— 451 c.
OUCUMUNMUHBLI, BKMK4Yaa nporpamMmmHoe

cCnpaBOYHble CUCTEMbl _

obecneyeHne wn MHGPOPMaALUNOHHO-

DreamSpark (HeorpaHM4YeHHOE KOJS-BO HACTOSbHbIX W

cepBepHbIX onepaunoHHbIX cuctem Microsoft Ans ncnonb3oBaHusa B y4eOHOM U HAyYHOM
npouecce) - nuueH3na gencreyet go 31.12.2019, gor. 3010-15/1102-16 ot 26.12.2016.
Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuuen3nsa Academic
Open, por.0005003907-24374 ot 23.10.2006.

OdmcHas cuctema LibreOffice
nporpammMmHoeobecneyeHne)

444 (CBobogHO pacnpocTpaHaemoe

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No
Level.beccpoyHas nuuenans Academic OLP, por. 3010-07/73-14 ot 29.05.2014.

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

MaTtepuanbHO-TeXHU4YecKoe

obecneyeHune AUCLUMUNNUHBI:

YyebHas aygutopus Ans NpoBeneHus
3aHATUN NEeKUMOHHOro Tuna (r.BopoHex,
nnowanb YHuBepcutetckas, g.1, nom.l,
aya.365)

CneuunanusvpoBaHHass mebenb, 3KpaH AN MPOeKTopa,
npoektop Acer X115H DLP, HoyTtbyk Lenovo G500 c
BO3MOXHOCTbIO MOAKIHYEHNA K ceTU «IHTEpHET»

NomeLueHne ansa
nponnakTn4eckKoro

XpaHeHuA n

obcnyxuBaH
naydebHoro obopynosaHua (r.BopoHex,
nnowanb YHusepcutetckas, a.1, nom.l,

ayq.
368a)

HoyTbyk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKITOYEHNSA K
cetn
«UHTEepHeT»

YyebHaa aygutopusi AnA NpoBeAeHus
3aHATUN CEMMHAPCKOro Tuna, TeKyLero

CneuuwanunsnpoBaHHass mebenb, pH-meTp nopTaTuBHBIN
HI83141; puctunnatop, 4 n/4, Hepxasetwasa cTanb 6e3

KOHTpOSSA (r.BopoHex, 6aka HakonuTtens, Liston; nosumetp-pagnometp MKIr-01-
nnowanb 10/10; mukpockon MBC - 10; MMKpockon MeAMLUHCKAIA
YHusepcutetckas, g.1, nom.l, aya. 61) BMOME[  wcnonHeHune BUOMELO 2; pH-meTp
KapMaHHbIN, KOPOTKUA  9NEeKTPOoAd;  CrneKTpodomeTp
Mpom3koJlab M3-5400YP;
BUCKO3UMETP

YuyebHaa ayauTopusi Ans NpoBeAeHUs
rpynnoBbIxX "

WHOMBUAOYanNbHbIX
KOHCyIbTauun, NPOMeXYTOYHOM
aTrectaumn  (r.BopoHex, nnowaab

YHusepcutetckas, g.1, nom.l, aya. 59)

CneuvanusvpoBaHHas mebenb




,D,I/ICI'IJ'IGVIHI:IVI Knacc, aygutopua naond CI'IeLl,VIaJ'II/I3VIpOBaHHaF| mebernb, KOMIMbIOTEPLI

npoBeaeHus rpynnoBbIX n| (cuctemuoin 6nok Intel Celeron CPU 430 1.8 GHz,
NMHOMBUAYANbHbIX KOHCynbTauum, | MOHMTOp Samsung SyncMaster 17) (12 wTt.) c
nomeLleHne BO3MOXHOCTbIO NOAKNIOYEHMA K ceTU «VIHTepHeT»
ans

camocTosATenbHoM paboTbl (r.BopoHex,
nnowanb YHusepcutetckasa, g.1, nom.l,

aya.
67)
KomnbloTepHbIi Knacc, aygutopus anga | CneumanuampoBaHHas mebenb, KOMMbIOTEPbI
npoBegeHus rpynnoBbIX n| (cuctemubin 6nok Pentium Dual Core CPU EG6500,
NMHOMBUAYANbHbIX KoHcynbTauun, | moumtop LG Flatron L1742 (17 wT.) ¢ BO3MOXHOCTbIO
nomeLleHne NOAKIIOYEHNA K CETU
ana «NHTEepHET»

camocToATenbHoM paboTbl (r.BopoHex,
nnowanb YHusepcutetckas, a.1, nom.l,

aya.
40/5)

KomnbloTepHbIn Knacc, nomelleHne anga | CneunanusnpoBaHHas mebenb, KOMMNbOTEPDI
camocToAaTenbHon paboTbl (r.BopoHex, | (cuctemubin 6nok Intel Core i5-2300 CPU, monutop LG
nnowanb YHuesepcutetckas, g.1, nom.l, | Flatron E2251 (10 wTt.) C BO3MOXHOCTbIO NOAKIMIOYEHUS K
cetn «HTepHeT»

aya.
40/3)

19. ®oHA OLEHOYHbIX CPeacTB:

19.1. lMepeyeHb KOMNETEHUUW C YyKasaHuWeMm 3TanoB (POPMMPOBaAHUA U NJIAHUPYEMbIX
pe3ynbTaTtoB O0y4YeHusA

Ne Pasgenbi Kopg, Kopa OueHouyHble cpeacTBa gnA
n/n ANCUMNUHDI KOMMeTEeHUMH MHAMKaTopa TeKyLlen aTTectTaumm
(Moaynu)

1 Pasgenbi 1-10 OlnK-1 OnkK-1.2 Onpoc, npakTuyeckue 3ajaHus,
KOHTPO/IbHblE PaboTbl, pelleHue
3a4au

2 Pazpenb 1-10 OnnK-1 OnK-1.3 Onpoc, KOHTPO/IbHbIE paboThl,
peleHue 3aga4

NpomexyTo4Hasa [MepeyeHb BONPOCOB K 3K3aMeHy

aTTecTtauund

®dopma KoHTpons -
OK3ameH

19.2. OnucaHue KpuUTepmeB U LUKanbl OLEHMBaHUA KOMMNEeTeHUUN (pe3ynbLTaTtoB 00y4YeHus) npu
NPOMEXYTOYHOM aTTecTauum

IIpumep:

1) 3HaeT OCHOBHble (U3NKO-XMMUYECKME, MATEMATUYECKME W WHble eCTeCTBEHHOHay4Hble
NOHATMA N MeToAbl; yHAAMEHTarNbHbIE OCHOBbI BUONOrMYECKNX 3aKOHOMEPHOCTEN, CTPOEHME U
CBOWNCTBA XMBOW MaTepuun, obLime MONEKyNsapHble MeXaHU3Mbl B3aUMOLENCTBUN, Nexawmnx B
OCHOBEe O1OMorMyecKmx NpoLeccoB

2) YmeeT wucnonb3oBaTb (yHAaMeHTanbHble OMONoOrMyeckue npeacraBneHus B cdepe
npod)ecCcnoHanbHON AEATENbHOCTU AN pPeLleHnd HOBbIX 3aday; BOCMpPUMHMMATb MHHOBALMMK B
Lenax CoBEepLIEeHCTBOBAHUA CBOEN MpodecCuUoHanbHON [EeATENbHOCTU; CaMOCTOATENbHO
aHanuM3npoBaTb MeANUUHCKYI0 MH(popMauuio, yCTaHaBnNuBaTb NPUYUHHO-CNEOCTBEHHbLIE CBA3U



B (DYHKUMOHMpPOBaHMM OMOCUCTEM  Pa3NNYHOrO YPOBHS  OpraHu3auuu, CpaBHWUBATD,
aHanu3npoBaTb, apryMeHTUPOBaTb OTBET, UITIIOCTPUPOBATL Er0 CXEMaMu U PUCYHKaMU;

3) BnapeeT HaBblkaMU Ka4YeCTBEHHOIO OMpefeneHusi OpraHWYecKUX COEAMHEHWUI KIEeTKU;
MUKPOCKOMNYECKOro UCCrneaoBaHMs nNpenapaToB KeToK U TKaHel U ApyrumMu 61Monornyecknmm
MeTofdamMu Ons pelueHus npodeccmoHanbHbiX 3afay; TePMUHOMOMMEN AaHHON AUCULUNINHDI
CNOCOGHOCTbIO K CUCTEMHOMY MbILLMIEHUIO.

YpoBeHb
. cchopmumpoBaH
Kputepun oueHnBaHnsi KOMNETEHLMN HOCTY LWkana oueHok
KOMMeTeHUun
Obyyvarowutica 8 nonHol mepe ernadeem MOHAMUUHbIM arnnapamom | [NoBbILEHHbIV OT1nunyHo
buosioau4eckol HayKku (meopemuyeckumMu OcHO8aMu OUCUUMNIUHbI), YPOBEHb
criocobeH  unmocmpupogams  omgem  npuMmepamu,  ¢hakmamu,
OaHHbIMU Hay4HbIX uccredo8aHuli, MPUMEHSIMb meopemu4yecKue
3HaHus 011 peweHUs npakmu4eckux 3aday
Obyyarowuticsi enadeem noHAMUUHbIM annapamom 0aHHOU BasoBblili Xopouo
obracmuHayku (meopemuyYecKuMu OCHogaMu OUCUUIIIUHbI), HO YPOBEHb
donyckaem He3HavyumersibHble OWUbKU, HEMOYHOCMU,
ucrnbimsigaem
3ampyOHEHUS Npu pelweHuU npakmu4eckux 3aday;
deMoHCmpupyem  HerosiIHoe coomeemcmeue  3HaHul, yMeHuU, MoporoB.bii Ynoenetsopu-
Haebiko8 rpueedeHHbIM 8 mabruye nokasamersnsm, dornyckaem YpOBEHb TEnbHO
3HaqyumersibHble OWUBKU rpu peuweHuUU rnpakmuyeckux 3aday
Obyvarowutics OeMoHCmpupyem OmpbIBOYHbIE, hpazMeHmapHbie - HeynoeneTtsopwu-
3HaHus, oonyckaem epybble owubKu rpu omeeme Ha B80rPOCHI, TenbHO
deMoHCmMpuUpyem si8Hoe Hecoomeemcmeue 3HaHuUl, yMeHuU, HaeblK0o8
rpusedeHHbIM 8 mabrnuye rnokasameJsisim

19.3. TnoBble KOHTPONbHble 3aJaHUA WNU WHble MaTepuanbl, HeobxoauMble AONSA OLeHKU
3HaHUW, YMEHUN, HaBbIKOB W (UnNU) onbiTa [OEATENIbHOCTU, XapaKTepusylliue 3Tanbl
c¢hopMmupoBaHUAa KOMNeTeHLUN B NpoLiecce 0CBOeHNA obpa3oBaTenibHOM NporpaMmmebl

19.3.1. lNepeyeHb BonpocoB

1.  Buonorusa - Hayka 0 X1BOW Npupoae: NnpeaMeT N3yyeHus, 3agadv n MeToAbl.

2. XapaKTepucTuKa XMBOro.

3. Buonorua B cucteme MeaNUMHCKUX Hayk.

4. TloprotoBuTenbHble NEpPUOAbI CTAHOBEHNS Guonornm.

5. PasButne 6uonorumn B nepmnop MexaHn4eckoro n Mmetamanyeckoro eCTeCTBO3HaHMs.

6. CTuxuiHO-guanekTnyYecKnin Nepuoa passutusa Guonorum.

7. TlepBbin 1 BTOpON 3Tanbl Nepuoaa HoBeWLen peBOMLMN B ECTECTBO3HAHUN 1 Buonorunu.

8. Mertoabl obuwen 6uonorun: amnupuyeckuin (HabngeHue, 3KCNEpPUMEHT,
CpaBHUTENbHLIMMETOA, CUCTEMHbIN) U TEOpeTUYECKUI (PakT-rmnoTesa-amnmpuyecknin
YPOBEHb-3aKOH-TEOPUS).

9. MMoHATMe Bronormyeckom cMcTeMbl.

10. MposBneHne obwiebnonornyecknx 3akoHomepHocTen y niogen. brnocoumanbHas
npupoaa yenoseka.

11. ATprBYTbI XMU3HU: YNOPAA0YEHHOCTb N CNeundUYHOCTb CTPYKTYPbI, LLENOCTHOCTb U

ONCKPETHOCTb; OOMEeH BelwecTB W 3Heprun; camoperynsums U romeocTas;
HacneACTBEHHOCTb M U3MEHYMBOCTb; CneunUYHOCTE B3aUMOOTHOLLEHUIN CO Cpeaow;
CTapeHune n CMepTb.

12. MoHo- n nonuaTpmnbyTUBHBIN NOAXOAbI K ONPEeAENEHNI0 MOHATUS «XXU3HbY.

13. MartepuanbHas CyLHOCTb XM3HWU. VIcToprnyeckoe pa3BuTre B3rnaL0B Ha NpUpoay XU3HHU.

14. Martepunanu3m: MexaHuun3m, MallMHHas Teopus, U3nNKanmam.

15. Npeanuam, Butanuam. CoBpeMeHHbIN B3rNSAA Ha CyLLHOCTb XU3HMU.

16. YpOoBHM OpraHmM3aumm XuBbIX CUCTEM (OpraHMyeckme Monekynbl, MaKpoOMOSEKYIbl 1
NX aHCaMbrniun, KNeToYHble opraHensibl, KNeTKW, TKaHW, OpraHbl, OpraHN3Mbl, NOMynALuK,
BMAbI, CO06LLECTBa, 3KOCUCTEMBI, Brocdepa).

17. CTpyKTypHas n Xummyeckas opraHn3aumsa 3yKapuoTUYECKMX KIeToK.

18. HeopraHuyeckne n opraHn4yeckme BELLECTBa, BXOASLLME B COCTaB KIETKMU.

19. Ponb 1 yHKUMN OTAENBHBIX XMMUYECKUX SMTEMEHTOB M BOAbI B KNeTKax u
OpraHn3mMaxayKapvor.



20.
21.
22.

23.
24.

25.
26.

27.

28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.
47.

48.
49.

Co~Nohwh =

Yrnesogpl n nUNuApl: CTPYKTYpHasa opraHn3auns v posib B KNeTKe.
OTanbl pa3BuTUSa UMTOSNOMMK - ydeHus o kneTtke. KnetoyHasa Teopus LeaHHa.

EnnHcTBO 1 pa3Hoobpasne KneTouvHbIX TMNoB. OCHOBHbIE TUMbl KI1ETOB:
npokapuoTuyeckasikneTka - 6aktepunanbHas, U 3yKapuoTuyeckas - pactutenbHasa u
XMBOTHasA.

Bupycbl kak ocobasa popma opraHmMsaLmm maTepuun.

lMoBeaeHne BUPYCOB - BUAbI UHAEKUMI (MnTnyeckaa MHEKUUSA, nepcucTeHTHasa
nHdekuns, naTeHTHaa nHdekums). JKN3HEHHbIE LUKIIbI.

Bupychbl kak Bo36yauTenun 3abonesaHunin pacTeHnI, XMBOTHbIX 1 YENOBeEKa.

CtpoeHue 6aktepuit. [paMM-NoNoXuUTENbHbIE U rpaMM-OTpuLaTeNbHblIE BakTepum.
PocT 1 paaMHOXeHUe, XU3HEeHHbIE LMKIbl.

MuTanune: canpounTbl, CMMONOTLI 1 Napa3nTbl. 3Ha4yeHne GakTepuin B nNpupoae u
04 Yyenoseka.

OykapuoTtnyeckas knetka. NpuHUmMNbl CTPYKTYpPHOW opraHm3aumn knetok. Obuwias
cxema CTPOEHUS XMBOTHON N paCTUTENbHOW KITETKN.

OCHOBHbIE CTPYKTYpHbIE eAvHULbl Nobon KNeTkn (MembpaHbl, SApo, uutonnasma,
SHAOMNNA3MOTUYECKUIN  PETUKYNYM, PUOOCOMbI, KOMMMEKC [onbaXxun, MUTOXOHAPWM,
NIN30COMbI, NEPOKCUCOMbI, LUTOCKENET KNETKWU, MUKPOUNAMEHTbI).

[MaTonorusa KneTku.

MoHATne o meTtabonuame. AHabonnam n katabonusm.

OHepreTn4ecknii 0bMeH B KNeTKe 1 ero CyLLHOCTb. OTanbl 3HEPreTM4eckoro oomeHa.
ATO.

O6Lwan xapakTepucTrKa KIieTo4HOro AbiXaHus.

Mmukonuns u uukn Kpebcea.

[bixaTenbHas uenb 1 okucnutenbHoe docdopunnpoanune. AHasapobHoe abixaHue.

BHYTPUKNETOYHBIN NOTOK BELLECTB.

MexaHu3mbl perynsaumm BHyTPUKNETOYHOro roMmeocTasa.

[pyrve BHyTPUKNETOYHbIE MEXaHN3MbI OOLLLEr0 3HaYEHNs.

AsTOTpOHOE nuTaHue. Knaccmuukauna opraHM3mMoB MO rNaBHbIM UCTOYHMKAM
yrnepoaa NaHeprum, KoTopble OHM UCMONb3YHOT.

POoTOCUHTES.

doToapbixaHue.

DoTOCUHTE3NPYHOLLME BAKTEPUU U CUHE-3ENEHbIE BOOOPOCIN.

XeMOCUHTE3.

KpyroBopoTbl MMHEPArbHbIX 3N1IEMEHTOB (BMOreoXMMNYECKNE LKIbI).

eTepoTpohHOE NUTAHNE N €ro TUMbI.

3aboneBaHnda, cBA3aHHble C¢ oOMeHOM BeulecTB. BwutamuHHasg

HeLoCTaTOYHOCTb. AnMMeHTapHasa auctpodua. Oxnpenne. Ouabert.

HapyweHnst obmeHa aHepruen.

Bone3Hn, cBsi3aHHble C HapyweHuem  (YyHKUMOHMPOBaAHMS  (PepMEHTOB
OCHOBHbIX MEeTabonn4ecknx nyTen.

19.3.1.2. NepeyeHb BONPOCOB K 3a4€Ty

19.3.1.2. NMepeyeHb BONPOCOB K 3K3aMeHY:

I. TeopeTnyeckada yacTb
CtpykTypa 6enkoB. YpoBHM CTPYKTYpPHOM OpraHu3auumm benka.
MoHATHe o onaunHre 6enkos.
[eHaTtypauma 6enka.
DyHKUMKN 6ENKOB.
OHK. MNepBrnyHasa n BTopnyHaa cTpyktypa. Mogens YoTtcoHa - Kpuka.
MNMonumopduam cTpykTypbl OHK
Pennukaumna OHK, ocHOBHblE MPUHLMMEI.
MakpomonekynapHas ctpyktypa PHK. Bugsl PHK.
Bronorunyeckas ponb HyKNenHoBbIX KNCNOT. OCOBEHHOCTU NX CTPYKTYPbI U OYHKLNIA.
TpaHckpunumsa. OCHOBHbIE 3Tanbl TPAHCKPUMLMK.
"eHeTnyeCcKnn KO 1 ero CBONCTBA.
TpaHcnsauma. MexaHvu3m n aTanbl TPAHCIALMM.
CoBpemMeHHast Mmofienb MeMbpaHbl.
Jlnnnppl membpaH.



15. Benkn membpaH, nx yHKLMK.

16. KneTo4Hble peLenTopbl, UX CBOMCTBA.

17. OcHOBHble cnocobbl Nepefayn curHana B KneTky.

18. TpaHcnopT BewecTB Yepe3 bruonornyeckne memobpaHsbi!.

19. Bwuapbl naccnBHOro TpaHcnopTa.

20. AKTUBHbIN TpaHCMOPT.

21. WNoHHble KaHanbl U NOHHbIE HAcoChl

22. TpaHcnopT BbICOKOMOJSIEKYNSIPHbIX BELWECTB. QHO0- U 9K30LMTO3.

23. KneTo4HbIN LMK, ero nepmogbl

24. MwT03 1 Melo3s, asbl, 3HauyeHne. MecTo Menosa B XXM3HEHHOM LINKIE OPraHM3MOB.

25. MecTo Melo3a B XU3HEHHOM LK€ OpraHn3MoB.

26. [Monosoe n 6ecnonoe pasamMHOXeHNe oOpraHM3MoB.

27. TlonoBble KNeTKn, 0COBEHHOCTUN UX CTPOEHUS, MeTabonnuama n yHKLMK.

28. [ameToreHes y XMBOTHbIX.

29. WHamBmayanbHOe pa3BuTne opraHm3ma - oHToreHes. lNepuogusauuns oHToreHesa.

30. Twunbl pa3suTUS Y XUBOTHbIX.

31. 3OMbpuroreHes y XMBOTHbIX. DTamnbl aMOpuoreHesa.

32. 3apogblieBble JIMCTKA U UX NPOU3BOLHbIE.

33. MexaHu3mbl OHTOreHesa. [eneHue, murpaums, COpTMpoBKa, rnbens,
onddepeHUMPOBKaKNETOK.

34. 3OmbpuroHanbHas MHAYKUMA. OMOpuoHanbHasa perynauus. LlenoctHoCcTb OHToreHesa.

35. . PocT, anddepeHumaumnsa n MHTerpaumnsa - OCHOBHbIE NPOLLECCHI B Pa3BUTUN
opraHunama.lmbenb KNeTok n eé ponb B Npoueccax MopdoreHesa.

36. PereHepauua. ®dusmonormyeckas W apganTuBHaa pereHepaumsa. KneTouHble

NCTOYHMKMpEreHepauun.

37. Ponb BHelwHen cpegpl B pasBuTUM opraHuama. MoctamOpuroHanbHbIn nepuog,
OHTOreHesa.Tunbl NOCTAMOPUOHANBHOIO Pa3BUTKA. TUMbl pOCTa OPraHN3MOoB.

38. TpoaonxuTenbHOCTL OHTOreHe3a Kak BUA0BOW NPU3HaKk.

39. 3aBUCUMOCTb NPOSIBNEHNSI CTApEHUS OT reHOTUNa, YCNOBUA U 06pa3a XN3Hu.

40. CrapeHue Kak aTan MHaAnBmnayanbHoro pa3sutns. MexaHm3mbl CTapeHns
(MonekynspHble,reHeTU4YECKNE, KNeToUYHbIE N CUCTEMHbBIE).

41. Kputnyeckne nepuogbl B OHTOreHese YenoBeka.

42. OCHOBHbIE NOHATUSA FEHETUKMN.

43. 3akoHbl MeHpens. Llutonornyeckne ocHOBbl 3aKOHOB HacneacTBeHHoCcTU MeHaens.

44. CoBpeMeHHble NpeACcTaBleHns O reHe.

45. XpomMocoMHas Teopusa HacnegcTBEHHOCTH.

46. 3aKoH cuenneHns reHoB (3akoH MopraHa).

47. TeHeTuka nona.

48. T[eHoTun n beHOTUM.

49. T[eHOTMN KaK LEenocTHas MCTOPUYECKN CITOXMBLLAACA CUCTEMA.

50. CnoxHocTb reHoTuna. BaammopencTteme reHoB. Baanmogenctene annenbHbIX reHoB:
NOSIHOEAOMUHUPOBAHUE, HENOJTHOE AOMWHMPOBAHNE, KOAOMUHMPOBAHME,
CBEPXAOMWHNPOBaHWE.

51. B3aumopgencrteue HeannesnbHbIX FEHOB: KOMMIIEMEHTAPHOCTb, ANUCTAa3, NONNUMEPUS.
52. ®OpMbl N3MEHUYMBOCTM XMBbIX OPraHU3MOB.
53. MoaundurkaumoHHaa usMeH4mBocTb. Hopma peakumn. CraTuUcTMyeckue
3aKOHOMEPHOCTUMOANDUKALMOHHON N3MEHYNBOCTMN.
54. KombuHaTuMBHas NU3MEHYNBOCTb, €€ NPUYMHBI.
55. MyTtaunoHHasa nameH4YnBoCcTb. MyTaumm 1 NpuYMHbI NX NOABNEHUS.
56. MyTtaumnoHHada Teopus.
57. Knaccudukauma myTtaumi. Bugbl MmyTaumii (reHOMHbIE, XDPOMOCOMHbIE, FeHHbIE;
reHepaTMBHbIEN COMATUYECKNE)
58. MyTareHHble bakTopbl.
59. HacnepncTtBeHHble 3aboneBaHns YeroBeka.
60. ['eHOMHbIE, XPOMOCOMHbIE 1 FTEHHbIE MyTaLUK Y YeSNoBeKa.
61. 3akoH roMonorMyecknx psaaooe B HacneacTBeHHoM nameH4msoctu H.. BaBunoea, ero
3Ha4YeHNEeB Cenekuun 1 B MeguLuHe.
62. Hatypanuctuyeckasn 6uonorus u nepnog cUcCTeMaTuKM.
63. Pabotbl K. IluHHes
64. 3BontounoHHan 6Monorus, CToOpua pasBUTUS NPEACTaBEHUN 06 3BOMOLMM XUBbIX
cuctem.



65.
66.
67.
68.
69.
70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

90.
91.
92.
93.

94.
95.
96.
97.
98.

99.

OBontoumoHHoe yyeHne X.b. JTamapka.

OBOSIOLUMOHHOE yyeHue Y. [apsuHa.

MponcxoxaeHne (BO3HNKHOBEHME) XU3HN Ha 3emie: KOHLUENUMU, Teopun 1 rmnoTessbl.
Teopun camo3apoXxaeHUs Xu3Hu n abrnoreHesa. Butanmam.

Teopusa abnoreHesa OnapuHa - XongenHa.

CoBpemeHHaa Teopua abuoreHesa. Xumuyeckas SBOSOLMA
(Broxmmuyeckusa ununpedbuoTnyeckas aponoums).

OKcnepuMMeHTarnbHble NOATBEPXAEHUS abnoreHesa.

M'mapoTepMarnbHble UCTOYHWUKN 3apPOXOEHNA XU3HN.

Teopusa PHK-mupa.

Mepexopn, K opraHM3MEHHOMY YPOBHIO.

LUCA - nocnegHuin yHuBepcanbHbI 06LmMiA npeaok.

MepBble co0bLLECTBA XUBbLIX OPraHN3MOB.

MNosBnNeHne MHOroKNeTOYHbIX OPraHN3MOB.

CuHTEeTU4YECKan Teopus 3BOSTIOLUN.

"eHodoHa nonynsaumn. 3akoH Xapau - BanHbepra.

OnemeHTapHble hakTopbl 3BOOLUN

Ponb myTauumin B 3B0NH0OLMM

MonynsiuMoHHbIe BOMHbI. ['eHeTMKO-aBTOMaTn4Yeckne npoueccol. [pend reHos.
OCHOBHbI€ MNONOXEHMA CUHTETUYECKOW TEOPUM IBOSHOLMM

CoBpeMeHHas 3BONIOLMOHHAs Teopus

3aKOHOMEPHOCTU MaKpO3BOJSTHOLN

Tunbl BUAOO6pa3oBaTenbHOro npouecca: unetTmyeckoe, rmopmaoreHHoe, AMBEPrEHTHOE.
Cnocobbl BMaoobpasoBaHus: reorpadmnyeckoe, 3Konormyeckoe.

®opmMbl 3BOSOLMM FPYMM.

HanpaBneHua aBontoumu rpynn opraHuamoB. Buonormyeckuin nporpecc u

6uonornyeckumnperpecc.

MyTn gocTnxeHns GMonornyeckoro nporpecca.

[lokazatenbCcTBa 3BOJIOLUN: MONEKYNSIPHO-TEHETUYECKME.
[okazaTenbCcTBa 3BOMOLMA: CPaBHUTENBHO-aHAaTOMUYECKHE.
[lokazaTenbCcTBa 3BOMOUMKU: 3MOpUONOrmyeckmne, naneoHTonornyeckme u
6uoreorpaduyeckue..

OcobeHHOCTM aHTponoreHesa.

Otanbl aHTponoreHesa. lNperomvHMgHasa ctagusa aHTpornoreHesa
"OMWHMOHLIN 3Tan aHTponoreHe3a

CoBpemMeHHasa cucteMa opraHM4eckoro mupa.

OCHOBHbIE NOHATUSA 3KONOrMK: 3Korornyeckue dakTopsl, nonynaums, bnoueHos,
aKocuctema.

OCHOBBbI 3TONOMUMN.

100. B3aumooTHoLEeHMA YyenoBeka n bruocdepbl, 0OXxpaHa OKpyXatoLlen cpeapl 1

COXpaHeHnesmnaoBoro pa3H006pa3|/|;| XunBbIX OPraHN3mMoB.

101. Hoocdpepa, ee npownoe, HacTosLee 1 byayuiee.
102. Meaunko-6uonornyeckme acnekTbl Hoocepbl U OXpaHa 340pPOBbA YesoBekKa.

14.
15.

Il. MpakTnyeckasa YacTb

LiBeTHble peakummn Ha 6eNKN 1 aMUHOKUCNOTbI.

O6wasa cTpykTypHas hopMyna aMMHOKUCIOTbI, 06pa3oBaHne NeNTULHON CBA3WN.
MpuHuMn meToaa Jloypw ons onpeaeneHnsa KOHUEHTpaumm 6enka B pacTBope.
O6bAcCHUTE, KaK NOCTPOUTb KanubpOoBOYHbIN rpadnk Ans pacyeTa coaepXaHus

6enka BpacTBope.

O6wwasn cTpykTypHas chopmyna HykneoTuaa, hocdhoanadupHon ceasu.

Kakue meTtoabl ncnonb3yoTt ons nccneposanua [JHK B coctaBe kKneTkn?
Hapwucynte cxemy pennukaumm OHK.

Hapucynte cxemy TpaHCKpUnuun.

Hapucyinte cxemy TpaHcnauum PHK.

Hapucynte cxemy nepegaudmn reHeTu4eckon nHopmaunm B KneTke.

Kakue meTtoapbl UICNonb3yoT A8 onpeaeneHns cTeneHy remonnsa 3puTpoumnToB?
MexaHu3m remonusa apuTpouuToB

Hapucyinte mogenb membpaHbl, NOKaxXnTe, Kakne TpaHCMOPTHbIE CUCTEMDI

byHKUMOHMPYIOT BMeMbpaHe.

HapucyinTe cxemy nepegaym curHana ot KNieToYHOro peuenTopa B KNeTKy.
PewnTb 3apayvy no Teme «CcTpoeHue n yHKUMm 6uomemobpaH»



16. PewwnTb 3agaydy no tTeme «MeMbpaHHbIN TpaHCNopPT»
17. HapucyiTte XU3HEeHHbIV LUK OpraHn3ma ¢ 3MroTM4eckom peaykumnen
18. Hapucyiite XU3HEeHHbIN LUKIT OpraHm3ma c raMeTUYeCcKom peayKumnen
19. HapucyiTte XM3HEHHbIN LMK OpraHn3mMa C MpOMEXYTOYHON peayKumnen
20. Hapwucyiite cxemy rameToreHesa y X1BOTHbIX
21. HapwucyiTe apobneHue (Ha npumepe amuoumn n MnekonuTaoLLero)
22. HapwucywnTte 6nactyny (Ha npumepe ampubun, NTuLbl U MIIEKONUTAOLLETO)
23. HapwucywnTte cTaguio paHHen Henpynbl (Ha npumepe amgunbun)
24. KpuTtudeckume nepmnoabl B OHTOreHe3e YesioBeka.
25. CywHocTtb akcnepumeHTa Munnepa - KOpu.
26. PewwuTb reHeTMYECKyo 3aga4y No TeMe «AurnépuaHoe CKpewmBaHme»
27. PewuTb reHeTUYecKyto 3afavy no TeMe «HezaBUCUMOE HacneaoBaHue»
28. PelwunTb reHeTUYECKYI0 3a4a4y No TEME «CLENSIEHHOE HacneaoBaHne»
29. PelwunTb reHeTUYECKYIO 3aa4y No TeMe «CuenneHme ¢ norom»
30. PewwnTtb reHeTU4ECKYIO 3a4a4y No TeMe «NonynsAuUMOHHas reHeTuKka»
31. CocTaBuTb reHeanormyeckoe gpeBo, NOACHUTb HAcneAoBaHMe NPU3HAKOB.
32. MeToapl reHeTUKM YenoBeka. bnnusHeLoBbIN MeTOA,
33. MeTtogpl reHeTMKM YenoBeka. NonynaunoHHO-CTaTUCTUYECKUI MeTog,
34. MeTtoapbl reHeTHKN Yenoseka. ['eHeanornyeckuin metog,
35. MeTogpl reHeTKN YenoBeka. LiutoreHeTuueckumn metog,
36. MeTtoabl reHeTUKK YenoBeka. buoxmmnyeckunin metoa n metoa aHanmsa [JHK.
37. OcobeHHOCTM YenoBeKa Kak 00 beKTa nccrnegoBaHuin B reHeTuKe.
38. HacnepctBeHHble 3ab0neBaHUsA YenoBeKa.
39. T['eHOMHbIe, XPOMOCOMHbIE 1 FeHHbIE MyTaLuK Y YeroBeKa.
40. TMpueeguTe npumep npucnocobneHHocTn. O6bACHUTE BO3HNUKHOBEHUE
NpUCNocoBIEHHOCTN CNO3MUUIA AapBUHU3Ma
41. TlonynaunoHHbIe BOMHbI U Apend reHoB B YenoBevYeckom obLiecTee
42. W3onauma B nonynsaumsx Nogen.
43. EcTecTBeHHbI 0TOOp B NONynsaumax nogen.
44. Hapucynte cxemMy KpyroBopoTa yrnepoaa B buocgepe.
45. HapucynTte cxemy KpyroBopoTa a3oTa B 6uocdepe.
46. Hapucyinte cxemy AencTBUsS IKoorndyeckoro drakropa
47. OxpaHa oKpyXatoLen cpeabl U CoXxpaHeHe BMAOBOro pa3Hoobpa3uns X1BbIX OpraHU3MOB.
48. Mepuko-6ruonormyeckune acnekTbl HOOCEpPbI U OXpaHa 340POBbSA YENOBEKA.
49. 3KOMornyeckuim Kpusnc n COCTosHME 300POBbs YeroBeKa
Oxkpy>Kkarouiasi cpejja ¥ TeHETUYECKUM IPy3 YEI0BEUECKUX MOMYJIALUN

19.3.2. NMepeyeHb NpaKTUUYECKUX 3a8aHUN

Tema « OcHO8HbIe npusHaku xugol Mmamepuu. OnpedenieHue MoHIMUS «XU3Hb»YKuBbie OpraHu3Mbl

OTIINYAKOTCA OT HEXKUBBIX CUCTEM CJIOKHOCTBIO U CprKTypHOﬁ u (I)yHKHPIOHaHLHOfI YHopAAOYE€HHOCTBIO.

BrisiBute YEPTHI CXOACTBA U OTJINYUA KUBBIX OPTAaHU3MOB OT O6’beKTOB HEXKUBOH IIpUPOAbI. OTBeT

MPOUJUTIOCTPUPYHTE IPUMEPAMH.

1. Mup XuBow npupoabl nNpeacTaBnsieT cobo COBOKYMHOCTb OGMONOrMYEcKUX CUCTEM
pa3HOro YpOBHA OpraHM3auuKn, KOTOpble HaXOASTCA B HENPepbiBHOM B3aMMOAENCTBUMN.
PackponTte B3aMMOCBSI3b pPa3fIMYHbIX YPOBHEW CTPYKTYPHON OpraHu3aumm XMBOTHOIO Mupa.
OTBeT NpouNNCTpUpynTE NPUMEpPamMu.

2. O6ocHyITe, NoYyemMy BO3HMKHOBEHME W CYLLECTBOBaHME XW3HM Ha 3emMrle CBA3bIBAlOT C

BOOOWN.

3. Bce rnoTesbl BO3HUKHOBEHNSA XU3HU HA 3eMIIE MOXHO pa3faenuTb Ha ABe rpynnbl:
Teopumn buoreHesa n abuoreHesa. B yem ux cywHocTb? OxapakTepusynte U3BECTHblE BaMm
rMNoTE3bl U3 KaXAoNrpynnbl

Tema «Memabonusm»

4. ToHku cpe3 kNybHs KapTodens MNOMecTMnu B OUCTUINIMPOBaHHYK Boay. Kakue

N3MEHEHMA NPOM30MAYT B €ro KrneTkax yepes HekoTopoe Bpema? OTBET NoACHUTE.

5. Buronoruyeckoe okucrneHne B opraHM3Me 4enoBeka CXOAQHO MO XMMUYEeCKOMY MpoLeccy

Cc cxuraHmem Ttonnuea (yrnfa, Topcha, Aepesa). Kakue BewecTtBa OKUCMAKOTCA B

opraHn3mMe 4YenoBeKa U Kakue obLime c ropeHnem npoaykTbl 0bpasytoTca B pesynbraTe

3TUX NpoueccoB?
6. OGbACHMTE, MOYEMY B KNeTKax MbllLIEYHON TKaHW HETPEHMPOBAHHOIO YeroBeKa rnocne
HanpsXEéHHON hmanyeckon paboTbl BO3HNKAET YyBCTBO Honu.
B yuem cocTouT cBA3b AblxaHus n oTocnHTE3a?

Ckonbko Mmonekyn AT® OyaeT CUHTE3MPOBATbCA B KIE€TKax 3yKapuoT MNpu MOSTHOM

®© N



10.
11,
12.
13.
14.
15.
16.

17.

18.

19.

20

21.

okuMcneHum dparMmeHTa MOSeKynbl Kpaxmana, cocrtodwero u3d 70 octaTtkoB rnOKO3bl?
OTBeT nosicHuTe.

B npouecce rnukonusa ob6pa3oBanocb 42 MONEKyfbl NUPOBUHOTPAAHOW KUCHOTbI.
Kakoe Konn4ecTBO MOJEKYI IMOKO3bl NOABEPIIIOCh PACLLENSIEHNIO U CKOSTIbKO MOMNEKYN
AT® obpazyeTcsa npu NOTHOM OKUCNEHUN?

B auccumunsaumio sctynuno 10 monekyn rnwoko3bl. Onpegenute kKonuyectso AT
nocne rankKonu3sa, Nocrne KMCNopoaHoro atana v cyMmmMapHbin addekT AUCCUMUNALUN.

B auccumunaumo Bctynuno 15 monekyn rnioko3bl. Onpegenute kKomnmyectso AT
nocne rankKonu3sa, Nocrne KMCNopoaHoro atana v cyMmmapHbin addekT AUCCUMUNALUN.

B auccumunaumo Bctynuno 18 monekyn rnioko3bl. Onpegenute kKomnmyectso AT
nocne rankKonu3sa, Nocrne KMCNopoaHoro atana v cyMmmapHbin adekT AUCCUMUNALUK.

B onccmmunaugmio Bctynuno 23 monekynbl rnioko3sbl. Onpegennte konuyectso ATO
NOCNErnnMKonn3a, Nocrne KUCNOpPo4HOro 3Tana n cyMmMmapHbii 3 eKkT ANCCUMUIIALMN.

B omccumunaumio Bctynuno 27 monekyn rioko3bl. Onpegennte konudectso ATO
nocnernumkonnsa, Nocre KUCNopPoAHOro aTana n cyMmMmapHbin ekt ANCCUMUIIALMN.

B onccmmunaugmio Bctynuno 32 monekynbl rnioko3sbl. Onpegennte konuyectso ATO
NOCNErnnMKonn3a, Nocrne KUCNOpPo4HOro 3Tana n cyMmmMmapHbii 3 eKkT ANCCUMUIIALMN.

B umkn Kpebca Bctynuno 6 monekyn MNBK. Onpepgenute konuyectBo AT®P nocne
KMCNOPOAHOro 3aTana, CyMMapHbin adhdekT AUCCUMUMALMM U KOSIMYECTBO MOSEKYI
MOKO3bl, BCTYMMBLUEN B AUCCUMUIIALMIO.

B umkn Kpebca Bctynuno 8 monekyn MNBK. Onpepenute konuyectBo AT® nocne
KMCNOPOAHOro 3Tana, CyMMapHbii 3dEeKT AUCCUMUIIALMM U KONIMYECTBO MOJSIEKYN
MOKO3bl, BCTYMUBLUEN B AUCCUMUIIALMIO.

B umkn Kpebca sctynuno 10 monekyn lMNBK. Onpepenute konunyectBo AT®D nocne
KMCNOPOAHOro atana, CymMmapHbin 9(deKT AUCCUMUNALUN U KOMMYECTBO MOSEKYN
MOKO3bl, BCTYMUBLUEN B AUCCUMUIIALMIO.

B umkn Kpebca sctynuno 14 monekyn MNBK. Onpegenute konunyectBo ATP nocne
KMCNOPOAHOro atana, CyMMapHbln 3(peKkT AUCCUMUNALUM U KOMUYECTBO MOMEKY
MOKO3bl, BCTYMUBLUEN B AUCCUMUIIALMIO.

.B umkn Kpebca Bctynuno 28 monekyn MNBK. Onpepenute konuvectso AT®P nocne

KMCINOPOAHOro 3Tana, CymMMapHbii 3deKT AUCCUMUNSALUN U KOSIMYECTBO MOJEKyn
rI0KO3bl, BCTYNUBLLEN B AUCCUMUIISILMIO.

MauneHTy, cTpagarowemy WHCYNMHO3aBUCUMbIM caxapHbiM aAnabeTom, 6bino
pekoMeHO0BaHO yBefMyeHne XUPOB Kak MCTOYHUKA aHeprun. Bonpockl: 1. Kakne
nyTW OKUCIEeHUs rNoko3bl Bbl 3HaeTe? 2. Kakve anbTepHaTUBHbIE WCTOYHUKM
3Heprum MoxeT ucnonb3oBaTtb knetka npy CA? 3. KakoBa cyabba M3ObITOYHbIX
konuyecTtB aueTun KoA, obpasyembix Npy OKUCIEHUMN XUPHBIX KACIOT Y 60NLHOMO
CL7? 4. Kak nsmenutcs pH kpou 1 moum y 6oneHoro CLI npu ncnosib3oBaHuu



)KMPOB KaK UCTOYHWUKA 3HEeprum?

22.T1oBbllEHNE KOHLIEHTPALUM KaKMX KOMMOHEHTOB KPOBM MMOYM paccMaTpuBaETCs Kak
Kputepun gekomneHcaunmn CO47?

19.3.3. TecTOoBbIe 3agaHuA
Tema «buonoaus knemku»

1) OnemeHTapHasa eaMHULA MOMEKYNSPHO-TEHETUYECKOrO YPOBHSA OpraHmn3aLmm XXU3Hm
a) knetka 6)06uocdepa B)reH r) nonynauuns
2) KneTtouHble oopMbl XXN3HK, nMetoLme oopMIieHHoe S4p0
a) cparu 6) BUpYyChbI B) MPOKapUOThI I)3yKapuoTbl
3) CospgaTtensiMm KrneTo4yHOM TEOPUN ABMSAIOTCS

a)4.JapevH n A. Yonnec 6) P.l'yku H. pro
B) T. lWUeaHH n M. WnengeHr) I'. Mengens n T. MopraH

4) CTPYKTYPHbIA KOMIMOHEHT KITETKW, KOTOPbIN UMEETCH U Y NPOKapuoT, 1 Y ayKapuoT
a) annapat lonpmpxkn 6) sHgoNNasmMaTuyeckas ceTbB) NIM30COMar) MUTOXOHAPUS  4)
Hapy>xHas nrnasmartmyeckas membpaHa
5) OpraHoung, KOTOpbIN BCTpeYaeTCs TOMbKO Y pacCTEHUA U OTCYTCTBYET Y KUBOTHbIX U
rpnboB,Ha3biBaeTCs
a) MuTOXOoHApPUA 6) xnoponnacT B) MUMKpOTpyDoYKar) sHaonnasmaTuydeckas ceTb a)

nvsocoma

6) B cocTtaB agepHon 060n04KM KNETOK 3yKapuoT BXOOAT ... MEMOpPaHSbI.
a)1 6)2 B)3 r)B pasHbIX KfleTkax pa3Hoe KONnmM4ecTBo

7) KakoBa porb uutonnasmbl B KneTke?

a) npuaaeT KneTke gopmy; 6) OCyLLECTBNAET CBA3b MEXAY YaCTSAMMN KIETKU;

B) BbINOSIHAET 3aWMUTHYIO DYHKUMIO; T) obecneymBaeT NOCTYNNEHNE BELLECTB B KNETKY.

Tema «Xumudeckul cocmae ayKkapuomuyecKux Kriemok»

8) Haunbornee pacnpocTpaHeHHbIMU B KNETKaxX XXMBbIX OPraHU3MOB afieMeHTaMun ABRSIOTCS:
a) N,O,H,S; 6)C,H,N,O; B)S,Fe,O0,C; rO,S,H,Fe
9) BeuwiecTtBa, XOpoLLO pacTBOpUMbIE B BOAE, HA3bIBAKOTCSA
a)rmgpocunbHble 6) rmapodobHble B) ambundunbHbie
10) Benku - 3T0 GrononnumMepbl MOHOMEPaMM, KOTOPOrO ABMIAKOTCA: @) HYKNeoTuabl;
©)aMNHOKNCNOTbI; B) a30TUCTbIE OCHOBaHUS
11) depMeHTbI BLINOMHAT criegyoLmne pyHKunn:

a) ABMSAOTCA OCHOBHBIM UCTOYHMKOM 3HEPruK; 6) yCKopsitoT BUOXMMUYECKME peakLui;B)
TPaHCMOPTMPYIOT KUCIOPOS;

F) y4acCTBYHOT B XUMUNYECKOMN peakunn, npespaladacCb B Apyrme sBeliecrsa

12) Mornekyna BeLecTBa, COCTOSALWAsN U3 HYKNeoTUA0B 1 MMeloLas BUA4 OAHOLENOYHOWN
HUTW.
a) PHK; 6) AT®; B) OHK; r) AQ®.
13) Ha opraHonenTuyeckme CBOMCTBA NMUTLEBOW BOAbl OKa3biBaeT BIIMAHUE
NOBbILLIEHHOE coAePKaHUE:!
a) xenesa 0) ptopa B) MmonubaeHa r) HATPaTOB

19.3.4. NMepeyeHb 3aaaHU ANS KOHTPONbHLIX padboTt
Tema «MoneKynspHbIU U KIemoYHbIl ypo8HU op2aHu3ayuu xueol mamepuu» (2.6 u 3.6)
Konrponbnas padora Nel. CTpykTypa 1 cBOHCTBa OEIIKOB

1. Kakune ypoBHM CTPYKTYpHOMN OpraHunsaumm 6enkoB BbIAENSOT B HacTosiwee BpemMs? KpaTko
OoXapakTepusynte ux.



2. Yto Takoe chepMeHTbI? KakoB MeXaHU3M NX AENCTBUA?

3. Hannwwute obuyyto CTpYyKTYpHYHO (hOpMYSy aMUHOKUCIOThI.

4. KcaHTonpoTerHoBas peakuusi Ha 6enku. B yem coctont npuHumn metoaa?

5. Yto cobon npeacrtaBnseT BTopu4Haa CTpykTypa 6enka? Kakne M3BecCTHbl BUAbl BTOPUYHON
CTPYKTYpbI?

6. MpunBeguTe NpMMepbl TPAHCNOPTHOM PYHKLMKN 6GEenKkoB.

7. Hannwwute peakumto ob6pa3oBaHmsa NENTUAHON CBA3MN.

8. B yem cywHocTb MeToga Jloypn?

9. Yto Takoe nentmgHasa cBa3b? Kakne cBoMCTBa NenTUaHOM rpynnbl Bbl 3HaeTe?

10. MNpuBeguTe Npumepbl 3aWUTHON YHKLUMM BENKOoB.

11. Nepeuuncnute rmapodobHbIE aMUHOKUCTOTHI.

12. OnnwuTe, Kak NOCTPOUTbL KarinbpoBOYHYHO NPSMYIO AN ONpeaeneHns KOHUEHTpaummn 6enka.



13. Kakne cBA3M y4acTBylOT B (OPMMPOBAHUM TPETUYHOM CTPYKTYpbl 6enka? Kakyiw ponb B
dopMmnpoBaHun CTpyKTypbl 6enka urpatT ruapodobHble B3aumoaencTeua? B pesynbTate yero oHu
BO3HUKAKT?

14. Yt0 Takoe honauHr 6enka?

15. B yem coctouT CTpyKTypHasa pyHKuns 6enkos.

16. Kak onpeaennTb KOHUeHTpaumto 6enka, 3Hast ONTUYECKyH NIOTHOCTbL pacTBopa?

17. Yto cobon npencrtaBnsieT 4eTBepTMYHAs CTpPyKTypa 6enka? Yem oHa oTnuuyaetcs oT
accoumaToB benka?

18. Yto Takoe pgeHaTtypauma 6enkoB? Yto nponcxoauT npu geHaTypauumn?

19. MNMepeyucnute rmapounbHbIE aMUHOKUCOTHI.

20. Kakne kayecTBeHHble peakunn Ha 6enku Bbl 3HaeTe? C kakumu rpynnammn 6enka npotekatoT
3TK peakunn?

KoHTposibHast pa6oTa N2 2 «kHyk/1ienHOBbI€ KUC/I0Thl. MexaHU3MBbI Ilepejadu
reHeTu4yecKoMuHpopmagumn»

Oxapaktepuayinte cTpykTypy OHK.

UTo cobon npeacraBnsaeT Hykneotna? Hapucynte cxeMy CTpoeHust HykneoTnaa

YT0 cobon npeacTaBnseT nepeuyHas cTpyktypa JHK?

Kakue cBa3un 06pa3yroT NepBUYHYIO0 U BTOPUYHYIO CTPYKTYpY OHK?

Onuwute mogenb [JHK YoTcoHa - Kpuka.

Kakne npoctpaHcTBeHHble dopMbl [OHK Bbl 3Haete? B yemM wux OTnMUUTENbHbIE

ocobeHHOCTN?

7. YT0 Takoe XxpomaTuH N XpoMOCOMbI? Kakune 6enkm BXOAST B COCTaB XpoMaTuHa?

8. Yro cobow npeacTaBnalT HYKNeoCcoMbl?

9. Tlepeuncnunte ypoBHM NPOCTPAHCTBEHHOW YKNAAKN XpOMaTUHA B XPOMOCOMY .

10. Hazosute dyHkummn OHK.

11. Hazosute ocobeHHocTu cTpykTypbl PHK (B cpaBHeHuu ¢ OHK).

12. YT0 cobon npeacTaBnseT nepBmyHas cTpyktypa PHK?

13. Kakue Buabl PHK BbI 3HaeTe?

14. HapucywnTte n nosacHute cxemy ctpoeHmsa mPHK.

15. Oxapaktepusyinte ocobeHHOCTM CTPYKTYpbl 1 yHKum TPHK.

16. HapucywnTte n nosacHute cxemy ctpoeHus TPHK.

17. Kakue pyHkumm n ctpyktypy nmeet pPHK? Yto coboit npeactaensioT pubocombl?

18. Kakue Bugbl manbix perynsatopHbeix PHK Bbl 3HaeTe?

19. Yto Takoe reHeTndeckun kon?

20. HazoBuTe 1 NOACHUTE CBOMCTBA FEHETUYECKOrO KoAa.

21. B 4eM CyLHOCTb Tak Ha3biBaeMOW LEeHTparnbHOM A0rMbl MONEKYNsipHOM 6uonornm?

22. Y70 Takoe TpaHckpunuma OHK?

23. Yto Takoe TpaHcnauma PHK?

24. Yto Ttakoe pennukauma OHK? B kakon dhase KNeToYHOro Lukna nponucxoant pennvkauus
OHK?

25. OnuwmnTe 0CHOBHbIE NpUHLUMNbI pennukauun OHK.

26. YTo nOHMMAIOT NoA NOSTYKOHCEPBATUBHBLIM XapaKTepoM pennnkauumn?

27. YTo Takoe pennukaTuBHas BUIKa?

28. OnnwmnTte cobbiTUA pennmkaLmm B XpOHOIOrMYeCkoM NopsiaKe.

29. Yrto Takoe npanmep?

30. YTo cobou npeactasnstoT pparmeHTbl OKazakn?

31. B yem coctouT cywHoCTb TpaHckpunuumn OHK?

32. YTo TaKkoe TpaHCKpPUNTOH?

33. Yto Takoe npomoTop?

34. HazoBuTe 1 oxapaktepu3ynte ctagum TPaHCKPUMLMK.

35. Y10 cobon npeacraBnsioT pubocombl? Kakue ueHTpbl hopmupytotcss B pubocome npu
TpaHcnAuun?

36. Kak npoucxoauTt akTuBaunst aMMHOKWCIOT?

37. OnMwunTe MHULMALMIO TPaHCAAUNN.

38. Hapucyinte cxemy pacnonoxeHusa (yHKLMOHamNbHbIX LLEHTPOB B pubocome. Kakyo ponb

BbIMOSHAET KaXAbl U3 3TUX LLEEeHTPOB?

ounkrwn =



39. Kakne cobbITs NPOUCXOAAT B XOA€E 3MOHrauumn TpaHenauumn?
40. Kak ocywiecTtBnseTca TepMUHaLMa TpaHCnaummn?

KoHTposibHas pa6oTa Ne3 «cTpyKTypa U pyHKIIMM MeMOpaH»

1. Mogenb Memb6paHbl - XMAKOCTHO-MO3an4yHas; NOSICHUTE, NOYEMY.

2. CoBpeMeHHas Mmoaenb MemMbpaHbl - AnHamu4yeckas. MNoscHuTe, noyemy.

3. Kakne cyHKLMM BbINONHST MeMbpaHHble 6enkn?

4. Y70 Takoe KneTtouHble peuentopbl? Kakue Tumbl KNeTovHbIX peLenTtopoB Bl 3HaeTe?

5. Kakoe pacctogHne Ha MOBEPXHOCTU MeMOpaHbl 3puUTpoLMTa «NPOXOOUT» MOneKyna
doconnnnga 3a 1 cekyHaoy B pesynbTaTe natepansHon amddy3nn? KoadduuueHT natepanbHOM
ancbdysum D, = 102 m%/c. MNepemellenne onpegensetca dopmynoit S = 2 \D,t. CpaBHute C
OKPYXHOCTbIO 3puUTpoLMTa AnamMeTpoM 8 MKM.

6. ®epmeHT Na*,K*-ATdaza B njna3amatuyeckon membpaHe 3putpoumTa coBepLunn 6 LIMKIOB.
Kakoe KoOnn4yectBO MOHOB HATpuA WM Kanusa ObiIo NpU 3TOM TPaAHCMOPTUPOBAHO B KIETKY U U3 Hee?
Ckonbko 6bino nspacxogoBaHo aHeprumn, ecnu rmaponns 1 mona AT® conpoBoXAaeTca BbloeNeHnem
33,6 kOx?

7. ®epmeHT Ca?*-ATdaza B nna3amaTvyeckon MembpaHe aputpoumTa coeeplumn 12 umKnos.
Kakoe KonnyectBo MOHOB KanbLmsa Obis10 NPy 3TOM TPaHCMOPTUPOBAHO M Kyaa?

8. ®epmeHT Ca?*-ATdasza B membpaHe AINC coseplumnn 6 UUkNoB. Kakoe KONM4ecTBO MOHOB
Kanbuus 6bi10 Npy 3TOM TPaAHCMOPTUPOBAHO U Kypa? CKOMbKo OblN0 M3pacxoaoBaHO SHEPruu, ecnu
rnagponu3 1 mona AT® conpoBoxpaaetcs BbiaeneHnem 33,6 kO x?

9. OI'IVILIJI/ITe, KakKuM nyTem B KINEeTKY NOCTYynakT UOHbI KalbLnA. Kak oHu BbIBOOATCA U3
LMTOonna3Mbl KNeTku?

10. OI'II/ILIJMTe, KaK OCyLLeCTBNAETCA TPaHCMNOPT rOKO3bl B KITETKY.

CkonpKo OBUIO M3PacXO0J0BaHO dHEPTuu, eciu Tuapoiu3 1 mons ATD compoBoxkaaercsaBbiaeneHuem 33,6 k/x?

11. Kak ocyLuecTBnsieTcsi TpaHCnopT 6enKoB U3 KNeTKW, rae oHu Obinv CUHTE3NPOBaHbI?
12. Y10 Takoe npoctas anddysua? [lpuBegute npumepbl BELWECTB, KOTopble
TpaHCNOPTUPYIOTCA Yepe3 meMbpaHy nyTem npocton anddysun.

KoHTponbHas pabota Ne 4. Tema «buonozusi pasmHOXeHUs u paseumusi» (2.7 u 3.7)
KneTouHbI LMK, ero nepmnogpl
MwuTo3, (pa3bl, 3HaYeHNeE.
Menogs, pa3sbl, 3Ha4YEHME.
CpaBHUTb MWUTO3 U MENO3.
MecTo Meno3a B XM3HEHHOM LIMKI1e OpraHM3mMoB.
Becnonoe paaMmHOXeHne opraHM3MoB.
MonoBoe pa3aMHOXEHNE OpPraHN3mMoB.
MapTeHoreHes, ero 3HayeHue.
MonoBble KNeTKM, 0CO6GEHHOCTU X CTPOEHUs, MeTabonnama n yHKUUN.
10. MameTOreHes y X1UBOTHbIX.
11. inpuBuayanbHoe pa3sBuTne opraHnu3ma - oHtoreHes. [Nepuognsaums oHToreHesa.
12. Tunbl pa3BnUTUSA Yy XNBOTHbIX.
13. OMmbpuroreHe3 y XMBOTHbIX. OTanbl aMOpuoreHesa.
14. OpobneHwue, ero Tunbl.
15. Bnactynauus.
16. 3apopgpleBble INCTKU U NX NPOU3BOAHbBIE.
17. MexaHn3mbl oHTOreHesa. [leneHve, murpauus, copTupoBka, rubens, anddepeHumpoBka
KMeToK.
18. OMmbpuoHanbHan MHAYKUMS.
19. Omb6puoHanbHasn perynaums.
20. LlenocTHOCTb OHTOreHesa.
21. . PocT, audepeHumnauma n nHTerpaums - OCHOBHbIE NPOLLECCHI B pa3BMTUM OpraHn3ma.
22. T'mbenb KNEeTOK 1 eé porsb B npoLieccax mopdoreHesa.
23. Hapwucynte XuU3HeHHbIV LMK opraHn3mMa C 3uroTu4eckom peaykumuen
24. Hapwucynte XU3HeHHbIV LMK OpraHn3ma C raMeTu4ecKom peaykumen
25. Hapwucynte XU3HEHHbIN LUK OpraHn3ma Cc NpoMeXyTOYHOW peayKumnemn
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26. Hapwucynte cxemy raMeToreHesa y XUBOTHbIX

27. OnnogoTBOpEHME, ero aTansbl

28. HapucyiTe gpobneHue (Ha npumepe ampnbum n MnekonuTaoLwero)

29. Hapucynte 6nactyny (Ha npumepe amgubuu, NTULbl 1 MIEKONUTaoLLEro)
30. HapwucyiTe cTagmto paHHern Henpyrnbl (Ha npumepe amcndnm)

KoHTponbHasa paboTta Ne 5 Tema «3konoeusi u 6uocgepar (2.10 u 3.10)

. [dante onpeaeneHne NOHATUIO «NONYNALUA»

. [ante onpegeneHne NOHATUIO «3KOCUCTEMA»

. OanTe onpepeneHmne NOHATUIO «OMOreoLeHO3»

. dante onpegeneHne NoHATUIO «BUOLLEHO3»

. dante onpepeneHne noHATuo «brnoccepar

. dante onpeneneHne NOHATUIO «3KOSIOrnyecKasn Huwa

. DanTe onpepeneHue noHATUIO «kHOOChepa»

8.Y10 cobon npeacraBnsieT akonornyeckmin paktop? Buabl akonornyeckmnx aktopos.
9. MpaBnno aKonNorn4yeckKom Nnupammasbl

10. CocraBbTe NULLEBYHO CETb.

11. Hapucynte cxemy KpyroBopoTa yrnepogaa B buocgepe.
12. Hapucynte cxemMy KpyroBopoTa a3oTa B buocdepe.

13. Hapucyite cxemy gencTBus 3KONorn4eckoro dhakropa.
14. CtpykTypa 6uocdepsbl

15. ®dyHKUMM XMBOTO BellecTBa B buocdepe.

16. OcobeHHOCTN HoOCEPDI.

17. YCTOMUYMBOCTb 3KOCUCTEM.

18. Cykueccua akocuctem.

19. BruoreHHast Murpaums aTomMoB.

20. Nob6anbHble 3Konornyeckne npodnemsl

NOOoar~rWN =

19.3.5. Tembl acce
KneTka kak 6uonoruyeckas cuctema.
HacnepnoBaHne MUTOXOHApPUanbHbIX 6one3Hen.
XunsHb ¢ BUpycoMm nmmyHoaedumumTa Yenoseka.
MaToreHHble 6akTepun Kak Bo36yauTeny 3aboneBaHnin y XMBOTHbIX U YEIOBeKa.
Ty6epkynes.
BrvTamMuHHaA HEAOCTaTOUYHOCTD.
JleueHune caxapHoro guabeTta HapoAHbLIMU CPEACTBAMM.

Nogkhwh =

19.3.6. Tembl 3apgay

Tema «OcHOBBI 0011IEH ¥ METUIIMHCKOM reHeTukn» (2.8 u 3.8)

1. OgHa 13 cbopm remepanonun HacnenyeTcs Kak AOMUHAHTHbIN Npu3Hak. KakoBa BEpOATHOCTb
poXAeHua aeten ¢ aHanu3upyemon aHoManumen B ceMbe, rae OAvMH U3 poauTenen ctpagaeT HOYHOM
CNenoTon, a Apyron HeT, eCnn U3BECTHO, YTO oba cynpyra roMO3nroTHbI?

2. anakTto3emust HacnenyeTca Kak ayTOCOMHbIA PELLECCUMBHbIN NMPU3HaK. YCnexm COBPEMEHHOM
MeauuMHbl MO3BONAK npeaynpeouTb pas3sutve 6one3Hn u unsbexaTb TAXenbIX NocnencTBuin
HapylweHua obmeHa. KakoBa BEPOATHOCTb pOXAEHUS OONbHbLIX AETEN B CEMbE, A€ OOAUH U3 CYNpyros
rOMO3WUroTEH MO FeHy ranakro3emMun, HO pa3BuTue 60ne3Hn y Hero 6bino NpeaoTBpaLLEHO OMETON, a
BTOPOW reTepO3UroTEH MO ranakrolemmn?

3. Y 300poBOro yesnioBeka B Moye OOHapyXMBaeTCA anaHuH, cepuu, rnyTaMmHOBas KMUCIoTa U
rMAUMH. Y YyenoBeka, 60NbHOro LMCTUHYpUEn (copepXaHne B Moye Oonbllero, Yem B HOpME, 4yucna
aMWHOKMCIOT), C MOYON UCLENSAOTCA aMUHOKUCIIOThI, KOTOPbIM COOTBETCTBYIOT Criegyowme TpunneTobl
n-PHK: YUY, Yry, ruy, rIrry, UAr, ury, AAA. Hanuwwute TpunneTtbl, COOTBETCTBYOLIME
aMMHOKMCNOTaM, MMEILLMMCA B MOY€e 340POBOro YesioBeKa.

4. Y 4enoseka HanuuMe B 3puTpoumnTax aHtTureHa pesyc-gaktop (peHotun Rh*)
obycrnoBneHo OOMUHAHTHbIM reHom - [1. Ero annenb d obBycnaenvBaeT OTCyTCTBME ITOrO
aHTureHa (deHotun Rh7).TeH | rpynnbl kpoeu (I°) peueccrBeH B OTHOLLEHUM reHOB |l rpynnbi
(") n Tpetbeir ( IB). [OBa nocnegHux annens KOOOMMUHAHTHbI, U WX codeTaHne (IAIB)



obycnasnuBaet |V rpynny kpoBu. MyxumHa, uMeEOWMA pes3yc-oTpuuaTenbHyo kposb |V
rPYNMbl, XXEHUNCS Ha XEeHLWMHE, UMEIOLLIEN pe3yC-NonoXuTensHyto Kposb Il rpynnbl. OTew, XeHbl
nmen pesyc-otTpuuartenbHyo KpoBb | rpynnbl. B cembe nmetoTca gBa pebeHka: nepBbin uMeeT
pesyc-oTpuuartesnibHyto Kposb |ll rpynnbl, BTOpon pe3yc-nonoXxuterbHyt KpoBb | rpynnol.
CynebHo-meguumHCKas akcnepTnsa yCTaHoBUMa, YTO OAMH M3 3TUX AeTten BHebpayHbin. [lo
Kakom 13 AByx nap annenemn UcknyaeTcst OTLOBCTBO?

5. FnyxoHemMoOTa cBsAi3aHa C BPOXAEHHOW rMYyXOTOW, KOTOpasi NPensTCTByeT HOpMasibHOMY YCBOEHUIO
peun. HacnegoBaHue ayToCOMHO-peLeccuBHoe. CpeaHsisi yacTtoTa 3abonesaHus konebnercano
pasHbIM cTpaHaMm. [1ns eBponencknx ctpaH oHa pasHa npmbnusmntensHo 2:10000. Onpegenute
BO3MOXHOE YMCIO reTepo3nroTHbIX MO rNyxoTe Nnogen B panoHe, Bkntoyatowem 8 000 000
Xutenen.

19.3.7. Tembl pedrepatoB
Tema «buornoeusi pasmHoxeHus u pazsumusi» (2.7 u 3.7)

1. PereHepauusa. ®dusnonornyeckas u apganTuBHaa pereHepaumsi. KneTtouyHble  UCTOYHWKMK
pereHepauuu.

2. MocTamObpuroHanbHbIN Nepuod oHToreHesa. Tunbl NOCTaMBpMOHaNbLHOro pas3BuTuA. Tunbl pocTa
OpraHu3moB.

3. MpooonXnTenbHOCTb OHTOreHe3a Kak BMAOBOWN MpU3HaK.

4. 3aBMCMMOCTb NPOABNEHNSI CTAapEHNSA OT reHOTUNa, YCIOBUA 1 06pa3a XU3HW.

5. CrtapeHue Kak atan MHAMBUAYanbHOro pa3sutua. MexaHnambl cTapeHuss (MosieKkynsapHble,
reHeTU4YecKne, KNneTouHble N CUCTEMHbIE).

6. KpuTuyeckne nepnoabl B OHTOreHe3e YernoBeka.

Tema «KoHuernyuu, meopuu u 2urnome3sbl 803HUKHOBEHUS XU3HU Ha 3emiie. 38010UUOHHOE yyeHuey (2.9
u3.9)
7. Teopusa camo3apoXaeHus X13Hu, ee otTpuuaHue (onbiTbl P.Pean, cnop Mactepa u MNywe).
8. OkcnepumeHTanbHble noaTBepXaeHns abnoreHesa (onbiIT Munnepa - KOpwm).
9.  Xumunyeckas aBonoums (BMoXMMmn4ecknst Unv npedbroTnyeckasn 3BoNIOLNS).
10. ['mopoTepmanbHble UCTOMHUKUN 3apPOXAEHUSA XN3HMN.
11. 'vnoTe3a naHcnepmuu.
12. T'vinoTte3a PHK-mupa.
13. Tllepexopn K opraHM3MEHHOMY YPOBHIO.
14. [OpeBHenuune crefbl XU3HW.
15. LUCA - nocnegHui yHnBepcanbHbiii 06LLMiA Npeaok.
16. llepBble cOO6LLECTBA XUBbLIX OPraHN3MOB.
17. TlosiBneHne aykapmoTU4eCcKom KNeTku.
18. Ponb cMMburo3a Ha HavasnbHbIX 3Tanax buonormyeckon aponoumy (B 6aktepmnanbHbiXx MaTax).
19. CumbuoTnueckas Teopus 3BOMOLMUMN.
20. CoBpeMeHHas aBonounoHHana Teopus. Bknag monekynsapHom 6uonorum B noOHMMaHWe npoLeccoB
3BOSIIOLMMN.
21. HacnepoBaHue NpMobpeTEHHbIX MPU3HAKOB (FOPU30HTANbHbIN NEPEHOC FEHOB).
Tema «3konozus u buocgpepar (2.10 u 3.10)
22. B3anmooTHOLLEeHUs YenoBeka n buocgepsbl, 0OXpaHa OKpyXatoLen cpefbl U COXpaHeHUe BUAOBOIO
pa3Ho0b6pa3nst XMnBbIX OPraHN3mMOB.
23. Hoocdepa, ee npoLunoe, HacTosiwee 1 byayuiee.
24. OxpaHa OKpyXatoLen cpeapbl U COXpaHeHne BUA0BOro pa3Hoobpasns XuBbIX OpraHn3mMoB.
25. Mepamko-6uonornyeckne acnekTbl HOOCGEPBI U OXpaHa 340POBbs YENIOBEKA.
26. DKONorm4yeckuin Kpn3uc n COCToSIHNME 340POBbA YeNoBeEKa
27. Okpyxatowas cpefa u reHeTUYECKUI rpy3 YenoBeyYecKmx Nonynaumn
28. Mepuko-6bronornyeckume acnekTbl Hoocdepbl 1 OXpaHa 30,0POBbS YENOBEKA.

19.4. MeToaunyeckne matepmanbi, onpegensiiowme npouenypbl OLLleHUBaAHUA 3HAHUW, YME@HUN, HaBbIKOB
1 (Mnu) onbiTa AEATENbHOCTU, XapaKTepusyrLwWwmx atTanbl popMMpPOBaHUA KOMMNETEHLUN

OueHka 3HaHWIN, yMEHWI 1 HaBbIKOB, XapakTepuaytoLlas atanbl POPMUPOBAHNA KOMMNETEHLMI B

paMKax nyveHmna gucumnniimHbl OCyLLECTBITAETCA B Xo4e TeKyLLl,eIZ 7 npomemyTquon aTTecTauumn.



Tekywaa aTTectaumsi NpoBOAUTCA B COOTBETCTBUM C [lonoxeHnem O Tekyulen artrectauuu
obyyarowmxcs NO nporpamMamMm  Bbicllero obpasoBaHusi BopoHexckoro  rocyaapcTBEHHOro
yHMBepcuTteTa. Tekywasa atrectaums npoBoauTca B oopmax: ycmHo20 oripoca (UHOuesudyaribHbIl
oripoc, poHmarnbHas b6eceda, 0okadbl); MUCbMEHHbIX pabom (KOHMPOJIbHbIE, 3cce, 8bINMOSIHEHUE
MpakmuKo- opueHmMuUpo8aHHbIx 3adaHul, tabopamopHbie pabomsi U fp.);, mecmuposaHusi. Kputepum
OL€HMBaAHWS NpPUBELEHDI BbILLE.

MpomexyToyHas aTTecTauusi NPOBOAUTCSA B COOTBETCTBUM C [ornoxXeHneM o MpoMeEXyTOYHON
aTTecTaumm obyyarLmxca no NnporpaMmam Bbicllero obpasoBaHus.

KoHTponbHO-13MepuTenbHble MaTepurarbl NPOMEXYTOYHOW aTTecTauun BKo4YatoT B cebsl
TeopeTn4Yeckme BOnpocChl, NO3BONSIOLIME OLEHUTb YPOBEHb MOSYyYEHHbIX 3HAHUI 1 NPaKTUYeCcKme
3ajaHusi, NO3BONSAOLLIME OLEHUTb CTENEeHb CHOPMUPOBAHHOCTN YMEHUI N HABbIKOB.

ﬂpm oueHnBaHUN UCNOJ1b3YKTCA Ka4eCTBEHHbIE LLUKallbl OLUEHOK. KpVITepI/IVI oueHnBaHUA
npmuBegeHbl Bbllle.



Mpumep KOHTPONbLHO-U3MEpPUTENbLHOro Mmatepumana ana gucgpdepeHUMpoBaHHOro 3avyeTta

YTBEPXOAKO
3aBepyoLmi kadeapon GUOXMMUN N PU3NONOTMK KIETKN

A.T. EnpuHues
29.05.2023

HanpasneHnue noarotosku 30.05.01 MeauumHckas Guoxumms
OucunnnuHa B1.0.24 Buonorus

dopma 0byveHnsa ovyHasa Bua KOHTpoONsA 3a4eT ¢ OLEeHKOMN
Bug atTectaumm npomexyTovHas

KoHTponbHO-u3MmeputenbHbIin matepmuan Ne1

1. Bbuonoruna B cucteme MeanumMHCKNX HayK.

2. OCHOBHblE TUMbl KIETOK: npoKapnoTn4ecKkas KneTKa—6a|<TepV|aanaﬂ,v|

AyKapunoTtn4veckad — pactuTesibHaa n XnMBoTHa4.

3. doToCUHTES.

MpenogaBatens npod. A.T. EnpuHues



3+

Mpumep KOHTPONbLHO-U3MEPUTENLHOTO MaTepuana Ans 3K3amMeHa

YTBEPXOAIO
3aBeayowmmn kacegpor BUOXMMNN N PU3MONOTNN KNETKN

A.T. EnpuHues
29.05.2023

Hanpaenenue nogrotoeku 30.05.01 MeauumHckas moxnmms

Oucunnnuua B1.0.24 Buonorna ®opma obyyeHns oyHas
Bua KoHTponsa ak3ameH
Bug aTTectaumm npomexyroyHas

KoHTponbHO-u3MeputenbHbIn maTtepmuan Ne1
1. OcobeHHOCTM NpocTpaHcTBeHHOM opraHu3aumm OHK, mogenn OHK.
2. KneTouHbIN UKKI, ero nepmoabi.

3. MeToabl reHeTuKM YernoBeka. [ eHeanorm4eckmm meTton,

Mpenogaeatens gou. O.B.bawapuHa
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NIUCT COrMACOBAHUN"

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHue/cneunanbHOCTb 30.05.01 MeauuuHckass OMOXMMHUS
KOO U HauMeHoB8aHue HarpaseHus/crneyuansHocmu
JucumnnunHa Buonorusa
KOO U HaumeHo8aHue OUCUUMNIUHbI

Mpodunb nogrotoBku/cneunanmsaumns MeauumnHckasa buoxmmms
8 coomsemcmeuu ¢ Y4ebHbIM rriaHom

dopma oby4yeHus OYHas

YyebHbi rog _ 2023/2024

OTBETCTBEHHbIN UCMOMHUTENDb

_._20__
QormkHocmb, nodpasdesieHue nodnucek pacwughposka nodnucu
COI'NMACOBAHO
Kypatop OOIl
Nno HanpasneHuo/cneyunansHOCTH .20
noodnucek pacuwiughposka rnoodnucu
HauyanbHuk otaena obcnyxusanua 3HB .20
rnoodnucsk pacuwughposka nodnucu

Mporpamma pekomeHgosaHa HMC

HaumMeHogaHue d)aKynbmema, CMPYKMypHO2o I'IO@p&?@GﬂGHUFI

npoTtokosn Ne or__. .20 .

*Ha obpa3soBaTenbHOM nopTane «AneKTpoHHbIN yHuBepcutetT BI'Y» HE PASMELLIAETCA




NUCT UBMEHEHUIt

PABOYEN MPOrPAMMbI YYEEHOW ONCLMMNNHDI

HanpasneHue/cneunanbHOCTb 30.05.01 MeauuuHckass OMOXMMHUS

KOO U HauMeHoB8aHue HarpasneHus/crneyuansHocmu

JucumnnunHa Bunonorus
KOO U HauMeHosaHue OUCUUIIIUHbI

Mpodunb nogrotoBku/cneumnanmsaumns MeauumnHckasa buoxmmms

8 coomsemcmeuu ¢ Y4ebHbIM rnaHoMm

dopma oby4eHuns OYHas

YyebHbin rog _ 2023/2024

B cBA3n (Ha ocHoBaHWN)
n3noxutb N. __ Pl B cnegyrolwen pegakumn:

OTBETCTBEHHbIN UCTMOMHUTENDb

. 20__
QormkHocmb, nodpasderieHue nodnucek pacuwughposka nodnucu
COINMACOBAHO
Kypatop OOI1
Nno HanpasneHuo/cneyunansHOCTH .20
noonucek pacuwiughpoeka rnoornucu
HavanbHuk otgena obenyxmBanma 3HB .20
noodnucek pacuwughposka nodnucu

N3meHeHus Pl pekomeHngosaHsl HMC

HauMeHogaHue qbaKynbmema, CMPYKMypPHOSo no@pas@eneHUFl

npoTokon Ne or__. .20 _r.

t Mpn Hannuum PA3MELLAETCS Ha o6OpasoBaTtennlbHOM nopTane «3NeKTPOHHbIN
yHuBepcurtet BI'Y»




