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OENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATESIbHOE YYPEXKOEHUE
BbICLLEIO O5PA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIN YHUBEPCUTET»
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YTBEPXOAIO

3aBegyowmin kapegpomn
Bbuoxumuu u ¢busuosioauu Kremku__
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v il 25 .06..2021_r.

PABOYAA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B51.0.24 Buonorus

1. Koa n HanmeHoBaHue cneunanbHocTu: _30.05.03 MeguumuHcKkaa kKnbepHeTuka
2. Cneumanusauumsa: MeauvumHckan KubepHeTuka

3. KBanudumkaumua BbinyCcKHUKA: Bpay-KMbepHeTUK

4. dopma ob6y4eHums: OYHas

5. Kachepgpa, oTBevarLwasn 3a peanmsaumio QUCLUNIIUHBI: kachegpa Guoxummn n

c¢omsmonorum KneTku; kadegpa 6Mocpun3nkn n BuoTexHonorum

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

CenuBaHoBa Hatanusa BnagummpoBHa, acCUCTEHT Kadeapbl 6uoxumum u hmsmonormm
KNEeTKWU, KaHAMOaT GUMONIOrMYeCKUX HayK,

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

7. PekomeHaoBaHa: HMC meaunko-ouonormndeckoro dakynbtera, npotokon Ne 5 ot
23.06.21

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 1N 3BOMOLINMN.

3apauu:

1) [aTtb onpegeneHune Guonornn Kak HayKn 1 C(bOpMI/IpOBaTb npenctasrieHne o CyLHOCTHU
XU3HN.

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

3) PaccmoTpeTb CTPYKTYpYy Y (OYHKLNOHMPOBAHME XUBbIX OPraHU3MOB.

4) N3yunTb Bronornyeckoe 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 «ducunnnuHbl
(mogynun)» depeparnbHOro rocygapcTeseHHoro obpasoBaTenbHOro craHgapTa BbICLIEro
obpasoBaHua no cneuyunansHoctn 30.05.03 MeanumHckasa KnbepHeTuKa (cneumnanucr).

TpeGoBaHMs K BXOAHbIM 3HAHWAM, YMEHUSIM U KOMMETEHUMSIM: BrageHWe OCHOBHbIMM
MEeTo4aMW Hay4YHOro MO3HAHUS, WCMONb3yeMbIMU NPU  BUMONOrMYECcKUX 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 NNTaHMPyeMbIMM pe3yribTaTaMn 0CBOEHUA obpa3oBaTenibHOMN
nporpamMmbl (KOMNETEHLUUSAMU BbIMYCKHUKOB):

Kop, v Ha3BaHMe KoMneTeHun Kopa v Ha3BaHue 3HaHuA, yMEeHNd, HaBbIKK
MHAMKaTOpa KOMMNETEHLNN




OrlNK-1 CnocobeH ucnonb3oBaTb U
NPUMeHATb PyHOaMeHTanbHbIe 1
npuknagHble MeguumMHcKue,
€CTeCTBEHHOHayu4Hble 3HaHUA ans
NOCTaHOBKM 1 peLLeHns
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 OpraHn3auuto
XMBOW NPUPOAbl, OCHOBHbIE
0CcobBEeHHOCTN opraHM3auuu
KNEeTOYHOro YPOBHS: CTPOEHMNE
KNeTKu, opraHn3aumio
HacnencTBeHHOro matepuana u
€ro peanusaumio B KIneTke,
BOCMNPON3BELEHNE KNETOK;
YMeTb ucnonb3oBaTtb
dyHOaMeHTanbHble
buonornyeckue npencraBneHus
B cdhepe npodeccnoHanbHon
DeAaTenbHOCTN And peleHuns
HOBbIX 3a4a4; BOCNPMHUMATb
WHHOBALMK B LENsx
COBEPLLUEHCTBOBAHNA CBOEN
npodeccnoHanbHom
DeAaTenbHoCTY;

BnapgeTb HaBblkamu
Ka4eCTBEHHOro onpeaeneHuns
OpraHn4yeckKmMx coeanHeHumn
KNEeTKU; MUKPOCKOMUYECKOro
nccnegoBaHma npenapartos
KNeToK 1 TKaHen 1 opyrumu
ouonornyeckummn metTogamn ans
peleHmnst NnpogeccnoHanbHbIX
3agau.

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

13. Buabl yue6HoM paboThbl

12. O6bem gncumnnuHbl B 3a4eTHbIX egnHULax/vac. (s coomsememauu ¢ y4ebHbIM MIaHoM) —
9 /324 )

Pdopma NPOMEXYTOUHON aTTEeCTaLUMM (3avem/sk3amer) OK3aMEH

Bua yyebHom paboThbl

TpyAoeMKoCTb

Bcero

Mo cemecTpam

1 cemecTp |

2 cemectp |




AyaNTOPHbIE 3aHATUSA 210 106 104
nekummn 64 32 32
npakTnyeckne - - -

B TOM YucCre: nabopaTtopHble 96 48 48
pynnoBble 50 26 24
KOHCynbTauum
CamocTosaTenbHas pabota 78 38 40
B TOM ymncre: Kkypcosas pabota - -

(MpoeKT)

dopma NpoMexyToYHOM aTTecTaunm - - 36

(3k3ameH —_36 yac.)

Wtoro: 324 144 180

13.1. CopepkaHne ANCLMNIIUHBI

Ne n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopepxxaHue pasgena guCuuniivHbl

1. Nekunn

1.1

BeeneHue. buonorus kak
Ba)kHas cocTaBHasA 4acTb
€CTEeCTBO3HaHuA.

Mpegmer Buonorum " CTPYKTYypa Buronornyeckon
Haykun. Knaccudmkaums 6Buonormyeckux HayK B3aBMCUMOCTU
OT obbeKTa nccrnegoBaHUi U OT YPOBHS OPraHn3aLmmn XnBbIx
006bekToB. O6beKTLI Bruonornn. MHoroobpaswue XnBor NpUpoabi.
3apgaym obwen buonormn. 3HadeHne  obLien buonormm B
€CTEeCTBEHHOHAY4YHOW KapTuMHE Mupa (MaTepuanncTmyeckoe
MUPOBO33pEHNE, 3KOJTOMMYECKOE MbILLTIEHNE, NPaKTUYecKoe
3Ha4eHue, TeopeTuyeckasi OCHoBa MeguumHbl).  EguHcTBO
XMMMYECKOro  COCTaBa, obMeH BellecTB N 3Heprum,
pasapaXKMmocTb, CMocobHOCTbL K pOCTYy W” pasBuTHIO,
camoBoOCnpoussegeHve, HacneacTBEHHOCTD, aganTaums.
MeToab! obLenbuonormm: amnupunyeckun (HabnwoageHus,
3KCMNEPUMEHT, CpPaBHUTEIbHbIN MEeTOof, CUCTEMHBIN) M1
TeopeTnyeckun (akT - rmnoTesa - IMNUPUYECKUA YPOBEHD -

3aKOH - Teopus).

1.2

OCHOBHbIE NPU3HAKWN XMNBOW
maTepun. OnpegeneHue
NMOHATUSA «KU3Hb»

ATPUBYTBI XKU3HU: YNOPSOOYEHHOCTb U CNELMEPUYHOCTb CTPYKTYPbI,
LErnocTHOCTb M [OWNCKPETHOCTb, OOMEH BelecTB W SHepruu;
camoperynsuus 1 romeoctas; MaTepuanbHasi CYLHOCTb >KU3HW.
WcTopuueckoe  pasBuTMe  B3MMSAOB Ha  NPUPOAY  KU3HMW.
MaTepuanmam: MexaHuuusM, MaluHHas Teopus, U3UKaNU3M.
Npeanuam, ButannaM. COBpeMEHHbIN B3rnsg Ha CYLHOCTb JKWU3HM.
CucTteMHasi opraHusauus XuU3HW. YPOBHM OpraHuMsauun KuBbIX
cucTeM (opraHuYeckme MoneKynbl, MakKpOMOEKYbl U UX aHcambnu,
KNeToYHble oOpraHennbl, KNeTKW, TKaHW, OpraHbl, OpPraHW3Mmbl,
nonynsuum, Buabl, COO6LLECTBA, SKOCUCTEMBI, Brocdepa).

1.3.

Buonorua knetkn

OTanbl pasBUTMA UUTONMOMMU — Yy4YeHuss o krneTtke. KneTtouyHas
Teopusi LlBaHHa. EguHCTBO M pasHoobpasne KeToYHbIX TUMOB.
OcHOBHblE  TUMblI  KMETOK: MpokKapuoTudeckad kKnetka —
DOakTepuanbHas M 3JyKapuoTuMyeckas KreTka — pacTuTeribHas u
XuBoTHasda. CxoAcTBO M pasnuuue ABYX TUMOB  KIETOK.
CumbuoTnyeckas Teopusi MPOUCXOXOEHUs] aykapuoT. Bupycbl kak
ocobas oopma opranunsaumm matepuu. lNoBeneHne BUpycoB

— BUAbl MHeKUMA. XKusHeHHble Lumknbl. Bupycel kak Bo3bygutenu
3aboneBaHni  pacTeHW, >KUBOTHbIX W YeroBeka. bakrepuu.

CtpoeHue BakTepui. "paMm-nonoxuTerbHble n  rpamm-
oTpuuatenoHole 6aktepun. POCT M pa3MHOXeHMe, >XU3HEHHbIE
LMKIbI. "eHeTnyeckas pekoMbuHauus (TpaHcdopmauus,

KOHblOrauus, TpaHcaykuus). [MutaHue: canpoduTbl, CUMOMOTHI,
napasutbl. 3HadveHue. [laToreHHble GakTepum Kak BO3OyauTenu
3aboneBaHnin Y XMBOTHBIX M YenoBeka. JdykapuoTuyeckasi KreTka.
MpuHUMNBI  CTPYKTYpHOW oOpraHu3aumm knetok. OO6was cxema
CTPOEHMSI  XXMBOTHOW W  pactutenbHonm  kneTkn.  OCHOBHbIe
CTPYKTYpHblE eanHuubl Nnobor knetkn. Mem6panbl. Agpo CTpoeHue
anpa. lNpoTtonnasma, uutonnasmMa, UuTo3oMb. JHAOoMNasMaTuyeckni
petukynym. Pubocombl. Annapat [lonbgpxu. MuToxoHapuu.




JInzocomel. Mepokcncombl. Lintockenet knetku. MaTonorus KneTok.
MaTonormsa kneToyHoro sgapa. MameHeHusi CTPyKTypbl, pa3mepos,
dOopMbI U Yncna MUTOXOHAPUIA. MuToxoHapuanbHble 3aboneBaHus.
JInsocomHble BonesHn (6onesHn NM30COMHOMO  HaKOMMEHUs).
M3meHeHus rpaHynsapHoOn sHOoonnasmMaTu4eckomn

ceTtn n pubocom. NepokcncomMHble 60nesHu.

1.4

XUMMUYECKUIN cOCTaB
3YKapUOTUYECKUX KINETOK

Xumunyeckas opraHusaums 3yKapnoTUYECKMX KMNEeTOK.
HeopraHuyeckue u opraHuyeckue BeLLECTBa, BXOAsLUME B COCTaB
KneTkn. Ponb M YHKUMW OTAENbHBbIX XMMUYECKUX SIIEMEHTOB U
BOObl B KMeTkax M opraHuamax aykapuoT. YrnesoAbl W nunuapl:
CTPYKTYpHasi opraHusauusi U posnb B

KneTke.

1.5

MeTtabonuam

MoHatme o  metabonuame. AHabonmam 1M kaTabonuam.
OHepreTnyeckmn oOOMeH B KneTke U ero CyWHOCTb. JTansbl
3HepreTudeckoro  obmeHa. AT®. OO6wasa  xapakTepucTuka
KNeToyHoro AbixaHus. mukonus u umkn Kpebca. [bixatensHaga Lenb
U okucnutenbHoe doctopunupoBaHue. AHa3pobHoe AObIXxaHue.
BHYTpMKNEeTOYHbI  MOTOK  BewecTtB. MexaHuambl  perynsuum
BHYTPUKINETOYHOTO romeocTasa. Opyrme  BHYTPUKIETOYHbIE
MeXaHn3Mbl obuero 3Ha4YeHus. ABTOTpPOHOE nuTaHue.
Knaccudmkauusa opraHu3amoB Mo rnaBHbIM MCTOYHWKaM yrnepoga u
3HEprnn, KoTopble OHU UCNOMb3ylT. PoTOoCUHTE3. doToAbIXaHMeE.
doTocuHTe3Mpylowmne 6GakTepum U CUHEe-3eNneHble  BOAOPOCHN.
XeMOoCuHTeS. KpyrosopoThl MUHepanbHbIX 3NeMeHToB
(brnoreoxnmnyeckme UMKnbl). FeTepoTpodHOE NUTaHUE U €ro TUMbl.
3aboneBaHus, cBsA3aHHble C oOMeHOM BellecTB. ButamuHHas
HegocTaTovyHoCTb. AnmMMmeHTapHas auctpodus. OxnpeHne.
Onabet. Hapywenns obmeHa aHepruen.

1.6

MoneKynsipHbIA U KIETOYHbIN
YPOBHMW OpraHn3aLmm XX1uBom
mMaTepum.

CTtpykTypa 6GenkoB. YpOBHW CTPYKTYpHOW opraHvsauum Oenka.
MoHaTne o donauHre GenkoB. [HdeHaTypaumsi 6enka. PyHkuum
6enkoB. CTpyKTypa HYKNEeWHOBbIX KMCNOT. Bbuonornyeckas ponb
HyknenHoBblx kucnoT. OQHK. MNepBuyHaa n BTopuyHas CTpykTypa.
Mogenb YotcoHa —Kpuka. Nonumopdunam ctpyktypsl AHK.
Mepenava reHeTn4eckon nHpopmauum B kneTke. Pennukaumsa JHK,
ocHoBHble npuHumnbl. CTpyktypa PHK. Buagbl PHK. TpaHckpunums.
OcHoBHbIe aTarnbl TpaHCKpUNumn.'eHeTUYeCKniA Kog, 1 ero CBOMCTBa.
TpaHcnauusa. MexaHuam u atanbl TpaHcnauun. CoBpeMeHHas Mogesb
mMeMbpaHbl. PyHKUMN MembpaH.OCcHOBHbIE cnocobbl nepegayn
curHana B KneTky. TpaHCMopT BeLecTB Yepes brornornyeckume
MembpaHsbl.

1.7

Buonornsa pasmHoOXeHUs 1
passuTuns

Pa3mHoxeHue n pa3sutne. Cnocobbl pasmMHOXEHUS XKUBbIX
OpraHn3mMoB. XXusHeHHbIn umkn. OHToreHes. [ameTtoreHes. CTpoeHne
rameT. OTanbl SMOpuroreHesa.

1.8

OcHoBbl 06LWeln n
MEOULNHCKON reHeTUKN

OcHoBbl reHeTukW. 3akoHbl MeHgens. Lintonornyeckue ocHoBbI
3aKoHOB HacnegcTeeHHocTM MeHgens. MeHoTUn 1 deHoTUN.
CnoxHOCTb reHoTUna. XpoOMOCOMHasi TEOpUs HAacCneaCTBEHHOCTH.
3akoH cuenneHusreHoB MopraHa. CoBpeMeHHble NpeacTaBneHus o
reHe.

1.9

KoHuenumun, Teopun n
rmnoTess
BO3HUKHOBEHUSKU3HUN
Ha 3emne.
OBOMOLMNOHHOE Y4YeHNEe

'MNoTe3bl 0 BO3HUKHOBEHUW XWN3HWN Ha 3emrie. TeopusiabuoreHesa.
OBontouUnoHHoe yyeHmne. Teopusd asontounm Y. OapsuHa. OCHOBHbIE
nonoxeHunsi. CUHTeTM4eCKas Teopus 3BOMOLMN N COBPEMEHHas
3BOMIOUNOHHAA Teopus. ['eHeTU4eCcKMe xapakTepnucTuk Nonynsaumnm.
OnemMeHTapHble 3BONIOUNOHHBbIE haKTOPpbl. 3aKOHOMEPHOCTH
Makpo3Bonounn. HanpaeneHns aBonoLMMrpynn opraHM3mMoB.
dopwmbl aBonOLMM rpynn. Buonormyeckunnporpecc n Grnonorn4eckmn
perpecc. AHTponoroeHes, ABWXYLLUE CUIbl, OCHOBHbIE 3Tanbl.

Okonorus 1 brnocdepa

OCHOBHbIE MOHATUSA SKOMOMMM: KOMornyeckmne akTopbl, NonynaLus,
BuoLieHo3, akocucTema. OCHOBLI aToMorMKU. BsauMooTHoOLLIEHNA
yernoseka 1 Guocgepsl, oxpaHa OKpYKaloLLen cpeabl U coxpaHeHue
BWI0BOro pasHooBpasuskmBbIX opraHuamoB. Hoocdepa, ee
npolunoe, Hactosllee nbyayliee. Meanko-61MonorMyeckme acnekTs
Hoocdepbl U OXpaHa 300POBbs Yeroseka

2. NpakTnyeckme 3aHATUA

21

He npegycmMoTpeHbl

3. JlabopamopHbie pabombi

3.1

| BeeaeHwe. Bronorus kak

MeToqpbl N3y4eHna KIieTok. CgeToBad MUKPOCKOMUA. an/IHLI,MFI




BaXXHaA COCTaBHaA 4acCTb
€CTEeCTBO3HaHUA.

ycTponcTBa  CBETOBOIO MUKpocKona, ero BO3MOXHOCTMU.
OnekTpoHHas Mukpockonus. [pvHUMN yCTpOMCTBa 3NEKTPOHHOIO
Mukpockona. [loHaTue 6Guonornyeckon cuctembl. [lposiBneHne
06LLebnonornyeckmx 3akoOHOMEpPHOCTEN Y Nioaen.

BrocounanbHaga npupoaa YenoBeka.

3.2

OCHOBHbIE MPU3HAKK XUBO
maTtepun. OnpeaeneHve
MOHATURA KN3HbY

HacneacTBEHHOCTb " N3MEHYMBOCTb; crneundmnyHoCTb
B3aMMOOTHOLLEHUA CO Cpeaol; cTapeHne U cmepTb. MoHo- 1
nonuaTpmoyTMBHLIN NoAxoAbl K onpeaeneHnto NoHATUS

«KU3HbY.

3.3

Buonorusa kneTkn

Oykapuotnyeckass krneTka. [lpuHUMNBI CTPYKTYPHOW OpraHusaumun
kneTok. ObLas cxema CTPOEHUS XXUBOTHOW M PaCTUTENbHON KIETKU.
OcmoTnyeckue aBneHus B kneTkax. [Natonorusa knetok. [NaTonorus
KneTouyHoro agpa. MameHeHusa CTPyKTypbl, pa3mepoB, ¢opMbl n
yncna MUTOXOHAPUNA. MwuToxoHOpuanbHble 3aboneBaHus.
JInsocomHble  GonesHn (6oNesHM JIM3OCOMHOrO  HaKOMMEeHUs).
M3meHeHusa rpaHynapHOM 3HOonnasmaTM4yeckon cetu u pubocom.
lMepokcmcoMHble GonesHn. Bupyckl kak Bo3Oyautenu 3aboneBaHun
pacTEeHUN, XMBOTHbIX n yenoBseka. bakrepun, aHanu3
MUKpPOBUONOrM4eckoro CocTana.

3.4

XuMmyeckun coctaB
3YKapUOTUYECKUX KIETOK

HeopraHuyeckue 1 opraHudeckue BeLLEeCTBa, BXOAsLLME BCOCTaB
KNeTKu.

PaccTponcTtea BoAHO-3MeKTPONUTHOro obmeHa (aucrnapun).
Ob6esBoxuaHune. OTekn. YrneBoabl U NUNUALI: CTPYKTypHas
opraHusaumsi 1 porib B KINETKE.

3.5

MeTtabonunam

OHepreTyecknin obmMeH B KINeTKe W €ero CyWHOCTb. JTanbl
3HepreTnyeckoro oomeHa. AT®. O6Luas XxapakTepucTiKa KNeToYHOro
AblxaHus. PoToCHHTES.

3.6

MoneKynsipHbIA U KINETOYHbIN
YPOBHMW OpraHn3auum XXuBom
MaTepuu

TexHuka 6e3onacHocTv Npu NpoBeaeHMn nabopaTopHbIX paborT.
LiBeTHble peakummn Ha 6enkun n ammHokucrnoTel. OnpegeneHne
copepxxaHus 6enka B npobe metogom Jloypu.
KoHTponbHas pabota no teme «CTpykTypa 1 dyHKUUMNBENKOBY.
Hykneurosble kucnotbl. Ctpyktypa [OHK. lNogrotoBka obpasuos

nMMAOUNTOB AN U3YYEeHWs CTPYKTYpbl XpOMatuHa MeTodoM

brnyopecueHTHON MUKpocKonuM (C  KpacuTenem  akpuaMHOBbLIM

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

nX CTpyKTYypa u pyHkumn. NogrotoBka JOKNAL0B.
KoHTponbHas pabota no Teme «HyknenHoBble

MexaHn3mbl nepegayun reHeTnyeckon nHdopmaunumny.
Ctpyktypa u dyHkuun membpaH. MccnegosaHne OCMOTUMYECKOTO

remonusa aputpounTtoB. OnpegeneHne OCMOTMYECKON XPYMKOCTM

sputpounToB. Buapl TpaHcnopTa BeLwecTB uYepe3  KINEeTOYHYH
membpaHy. Pewenve 3agady no Teme «CTpykTypa u yHKUMM
mMembpaH, membpaHHbIn

TPaHCNopT».

KUCIOThI.

3.7.

Buonornsa pasmMHoOXeHUs n
passuTus

Bvionorus pasmHoXeHUs 1 pa3Butus. FameToreHes.
JlabopatopHasipabota «WM3yyeHne rameToreHesa "
OonnodoTBOpeHMst B obpasuyax C  MOMOLLb  CBETOBOIO
MUKpockonay. OmbpuoreHes. JlabopaTopHas paboTta «M3yyeHune
ApobreHns n ctpoeHust Gnactynbl B obpasLax ¢ NOMOLLbIO
CBETOBOro MuKpockonay. lMogrotoeka u obcyxaeHne foknagos no
Teme «OHTOoreHe3. OcoODEHHOCTM OHTOreHe3a YernoBekay.
KoHTponbHas paboTta no teme «Pa3MHOXeHWe 1 pasBuTue».

3.8

OcHoBbl 06LLEeN K1
MEONLNHCKON FeHeTUKN

3akoHbl MeHaens. CnoXHocTb reHoTuna. PellueHve 3agay no
Teme. CuenneHHoe HacneaoBaHue. 'eHeTuka nona. PelueHne 3agau.
M3meHumBoCTb. Buasl nameHunBoctu. MeToabl U3ydeHUs reHeTUKK
yernoseka. CocraBneHuereHeanorm4eckoro gpeaa.
MonynsaunoHHas reHeTuka. 3akoH Xapau-BaiHbGepra.
HacnenctBeHHble OonesHu Yyenoseka. PellieHne 3agay no reme

3.9

KoHuenumun, Teopun n
rmnoTesbl BO3HUKHOBEHUS
YKU3HU Ha
3emne.3BonMoUMOHHOE
y4eHue

KpeaunoHNCTKME KOHLEMUNN, KOHLENMLUN CamMO3apoXaeHus, Teopun
BEYHOCTU KM3HM WNU  TUNOTE3bl CTAUMOHAPHOIO0  COCTOSIHUS,
KOHLIeNnuMu naHcnepmumn. Teopum BO3HUKHOBEHUS XN3HWM HA OCHOBE
XUMUYECKOM 1 BMONOrMYEecKon 3BOMOLINN.

Tpyael K. JluHHea. OsomounoHHoe yyeHne XK.b. Jlamapka.
OeontounoHHoe ydeHne Y. [apBuHa. CuHTETMYECKas Teopusi
agonounn. NeHeTnyeckue xapaktepuctuku nonynsumn. eHodoHA
nonynauun. 3akoH Xapau-BaiiHGepra.. 'eHeTuko- aBTOMaTudeckune




npouecchl. nyTM 1 cnocobbl BUAoobpasoBaTenbLHOro npoLecca.
AHTpONoroeHes, OBMXyuine cuibl, OCHOBHbIE 3Tarbl

3.10

Okonorus n buocdepa

B3anMmooTHoOLLIEHNsT YenoBeka n 6I/IOC(bepr, aKTyallbHble BOMPOChbI

oXpaHsl

oKpyxatowen cpegpbl

1N 300poBbA YeJioBeKa.

Meawnko-

BGuornornyeckme acnekTbl HOOCd)epr N OXpaHa 300p0oBbA YelioBEKa.

BnivsHue aHTponoreHHoro dakrtopa Ha

HeHacneacTBeHHble 3aboneBaHus

4yeJioBeKa.

HacneacTtBeHHble n

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Ne
n/
n

HanmeHoBaHu
€ TeMbI
(pazpena)

J1eKUunoHHblIe
3aHATUA

'pynnosble
KOHCYnbTauuu

JNabopatopHsbie
3aHATMA

CamocTosiTenbH
asa paborta

Bcero

1

BsepneHue.
Brnonoruna kak
BaXxHasi
cocTaBHad
yacTb
€CTEeCTBO3HaHU
f.

10

OcHOBHble
NPU3HaKK
XNBON
mMaTtepun.
Onpepnenexn
enoHATUA
COKU3Hb»

14

Buonoruna knetkn

16

10

40

XMunyeckmm
cocTaB
3YKapMOTUYECKM
XKJTEeTOK

14

10

38

MeTabonusm

10

14

12

42

MonekynapHbIn
MKNEeTOYHbIN
YpOBHU
opraHuMsauuu
XUBOW
MaTepun.

10

30

Buonorus
pa3MHOXEHUSA
NpasBUTHUSA

10

60

OcHoBbl 06LLEN
NMeONLMHCKON
reHeTuKun

10

26

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

€ yyYeHne

10

10

10

38

10

Okonorus
"
buocdepa

20

UTtoro

64

50

96

78

288




14. MeToan4yeckune ykasaHua ans ody4vyarowmxcs Nno 0CBOEHUIO AUCLUNIIUHDI

CamocTogartenbHas paboTta CTyQeHTOB OCYLLECTBISETCHA C UCNOMNb30BaHMEM PEKOMEHOOBAHHbIX
y4yebHMKoB U y4ebHbIX nocobui B xoae noarotoBkM K nabopaTopHbIM 3aHATUAM. CTyaeHTbl
3HaKOMSATCS C TEOpPeTUYECKMM MaTepuariom B rnpolecce NEKUMOHHOIo Kypca, CaMOCTOATENBHO
npopabaTbiBalOT M yCBaMBalOT TeopeTMYecKMe 3HaHWS C UCMONb30BaHWEM pPEeKOMEHOyeMOoWn
y4yebHOM nuTepaTypbl U y4ebHO- MeTOaNYECKMX NOCOBUI, COrnacHoO ykasaHHOMY CnMcKy (n.15-
16). Ha nabopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBE Marion rpynnbl BbINOMHAT y4ebHo-
nccnepoBartenbckyto paboty. B xoane nabopatopHbix paboT CTyaeHTbl NpuobpeTaroT HaBbIKU
obpawieHna ¢ Guonormyeckumm obbeKTaMn, yYMeHWe onpenenstb OCOOEHHOCTU CTPOEHMS
pasnMyHbIX MOPEOTOrMYECKUX CTPYKTYP Ha (PMKCMPOBaHHbIX Npenapartax, CXeMax U pUcyHkax,
yMeHVe pellatb reHetudeckme 3agadvu. B koHue nabopaTopHOro 3aHATUS pesynbTaTtbl U
mMaTepuanbl y4ebHo-nccrnegoBaTenbckon paboTbl [OKNaAbiBalOTCA npenogaBaTento, npwu
HeobxoammocTn obcyxgarTca B rpynne (otdeT O nabopaTopHOM 3aHATUM). B cnyyasax
nponycka nabopaTopHOro 3aHATUA MO  KakMM-nMbo npuuMHamMm CTyaeHT ob6si3aH  ero
CaMOCTOSATENBHO BbINOMHUTL MO KOHTPOMeM npenodasaTend BO BpeMsa WHOUBUAYaNbHbIX
KOHCynbTauun. Tekywlaa attectaumsa obecneunBaeT NpoBepKy 0OCBOEHUS y4yebHOro matepuana,
NpnobpeTeHNss 3HaAHWN, YMEHUW W HaBLIKOB B MpoLecce ayauMTOPHOM M CaMOCTOSTESbHOW
paboTbl CTyAeHTOB, hopMMpoBaHusA npodeccnoHanbHbix komneTeHumn (OMK-1). Tekyuwias
aTTecTtaums no gaucunnnmHe «buonorns» BknoyaeT B cebsa perynsapHble AoKnaabl CTYAEHTOB Mo
ykazaHHbiM B POC Temam, OTBETbl Ha 3aHATUSAX W BbINOSIHEHWE MUCbMEHHbBIX KOHTPOSbHbIX
paboT no kaxgomy pasgeny aucumnnuHbl. Npyu noaroToBke K AOKNadaMm CTyAEHTbl U3yyatloT M
KOHCMEKTUPYIOT peKOMeHAyeMylo npernofaBateneM y4vyebHyl nuTepaTypy, CaMOCTOATENbHO
OCBaMBalOT MOHATUMWHBLIA annapaTt. [lnaHvpoBaHWe W opraHuM3aunsa TeKylwmx artTectauun
3HaHUN, YMEHUN M HaBbLIKOB OCYLLECTBMSIETCA B COOTBETCTBMM C coAep)kaHumem pabouen
nporpaMmMmbl U KaneHOapHO- TEMaTMYECKMM MNaHOM C MNpPUMEHEHMEM (OHAA OLEHOYHbIX
cpenctB. Tekywlas aTrectauusa gasnsetca obssaTtenbHOW, ee pesynbTaTbl OLEHMBAKTCHA B
OannbHOM cucteMe U MO pelleHuto Kadpedpbl MOryT ObiTb YYTEHbl MPU NPOMEXYTOYHOW
aTTectaumm oby4arowmxcsa. PopMon NPOMEXYTOYHON aTTecTaumMm 3HaHUW, YMEHUA U HABbIKOB
obyyaromxca SBnsieTCs  YCTHbIM  3K3amMeH BO BTOpoM cemecTpe. OB6yyeHne nuy C
OrpaHNYEHHbIMU BO3MOXHOCTSMU 3[00POBbSA OCYLLECTBASETCA C Y4eTOM WX UHANBUAYANbHbIX
NcUxoun3nyecknx OCOBEHHOCTEM M B COOTBETCTBUM C WHAMBMAYANbHOW NporpaMmmon
peabvnutaumn. [Ona nuvy C HapyweHuem cnyxa wuHdopmauusa no yd4ebHon OucuunivHe
(paboyvas nporpamma auCUMNANHBI, OHA OLEHOYHbIX CPeaCcTB, OCHOBHAs M AOMOSHUTENbHANA
nitepatypa) pasmelleHbl Ha obpasoBatenbHom noptane (http://www.edu.vsu.ru). Ha
NEKUMOHHBbIX W NabopaTopHbIX 3aHATUSIX MPU HeoOXOAMMOCTU AOOMycKaeTcs MpuUCyTCTBME
acCUCTEHTa, a Takke CypaonepeBoavMKoB 1 TUIocypaonepeBog4mKOB.

MpomexyTodHaa aTTecTaums Ons NuLy C HapyLeHUsIMU Ccryxa MpPOBOAUTCS B MUCbMEHHOM
dopme, Npu 3TOM UCMONb3YTCA 0bLmMe KpuTepun oueHneaHus. MNpu HeobxoanmocTu, Bpems
NMOArOTOBKM Ha 3a4eTe MOXeT ObiTb yBenuyeHo. [1na nuy ¢ HapyleHneM 3peHnsa gonyckaeTcs
aygvanbHoe npefocTaBreHne WHopMaummn (Hanpumep, C WUCMONb30BaHMEM MNporpamm -
CMHTE3aTOPOB peyn), a TaK Ke WCMOfb30BaHNE Ha NeKUMsaX 3BYKO3anuCbiBalOLWMX YCTPOMCTB
(BnkTooHOB M T.4.). Ha nekumoHHbIX M NabopaTopHbIX 3aHATUAX MNpU  HEeoBXo4MMOCTU
AornyckaeTcs NpucyTcTBME accucTeHTa. [Npn npoBeaeHMM NPOMEXYTOYHON aTTecTaumm ans nu
C HapyLleHMeM 3peHus TeCTUpoBaHMe MOXeT OblTb 3aMeHeHO Ha yCTHoe cobecegoBaHue Mo
Bonpocam. [Npn Heob6xoaMMOCTH, BpEMS MOATOTOBKN HA 3K3aMeHe MOXET ObITb yBenuyeHo. [ns
1L C HapyLeHUsIMM ONOPHO-ABUraTeNbHOro annapara C y4eTOM COCTOSIHUS UX 300POBbA YacTb
3aHATMI MOXeT OblTb peanu3oBaHa OUCTAHUMOHHO B dopme pedepaTtoB U 0OPMIEHUS
npeseHTaumi no Temam 3aHATMMA B COOTBETCTBUM C Y4ebHbIM MnaHoM. Ha NEeKUMOHHbIX n
nabopaTopHbIX 3aHATUSIX MNpU  HEeOoDXOAMMOCTW [OMnyckaeTCa MpPUCYTCTBME aCCUCTEHTA.
lMpomexyToyHas artTectaumsa Ons nuy C HapyLleHMsMM OMOpPHO- ABWraTenbHOro annapaTta
NpoBOANTCA Ha OOLMX OCHOBaHMSX, MpU HeobxoauMOCTM npouedypa 3adeTa MoxeT ObiTb
peanusoBaHa AUCTaAHUMOHHO (Hanpumep, nNpu MNOMOLWM nporpamMmbl  Skype wnn  Ha
obpasoBaTtensHom noptane (http://www.edu.vsu.ru)).

15. rlepe'-leHb OCHOBHOM W [OOMNOJIHUTENIbHOMN nutepaTtypbl, pPecypcoB MHWHTEPHeT,
HeoOXoAMMbIX AONsi OCBOEHUS AUCUMUNIUHBLI  (criucok numepamypbl  ogopmrsemcss 8



coomeemcmeuu ¢ mpebosaHusmu [TOCT u ucrnonb3yemcsi obwasi Ckeo3Hass Hymepauyusi 0ns ecex eudos
UCMOYHUKOB8)

a) OCHOBHas nuTeparypa:

Nen/n

NCTOYHMK

Buonorua. T. 1 [dnekTpoHHbIM pecypc] / noa pea. B.H. fpbiruHa - M. : TO0TAP-Meama, 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) fononHUTEeNbHasa nuTeparypa:

Ne
n/n

MNCTOYHMK

ApbirvH, B.H. Bronorusa. B 2 1. T. 1 [9neKkTpoHHbIM pecypc] / nog pea. B. H. flpbirmna. - M. :
MPOTAP-Megua, 2015. — MockBa : TD0TAP-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. Bronorus. B 2 1. T. 2 [1eKTpoHHbIM pecypc] : y4e6HMK / nog pea. B. H. ApbiruHa. -
M. : T20TAP-Meama, 2015. — Mocksa : N0TAP-Meama, 2015 .— 560 c. — buonorna. B2 1. T. 2
[3neKTpoHHbIM pecypc] : y4ebHuK / noa pea. B. H. fpbirmHa. - M. : F’S0TAP-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-
Meama, 2016 .— 272 c. — buonorus: pyKoBOACTBO K /1a6OpaTOPHbIM 3aHATHAM [INEKTPOHHBIN
pecypc] : ydebHoe nocobue / Mog pea. MNranm 0.b. - M. : TOO0TAP-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 BIry) / O.B.
BawapuHa, B.I'. ApTioxoB .— BopoHex : M3gatenbckui gom By, 2017 .— 148 c.

CenueaHoBa H.B. MexaH13mbl TpaHCchOpMaLyK BELWECTB, 3HEPIrMU M MHDOPMaLUK B
6uonormyeckmx cmctemax / H.B. CenmsaHoBa, A.T. EnpuHueB. - BopoHex : M3aaTeNnbCKUi 10M
Bry, 2018 .— 108 c.

B) MHG)OPMaLMOHHbIE 3NeKTPOHHO-0bpasoBaTerbHble pecypcbl (OduruManbHble 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>


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

* BHayvane ykasbiearomcs O5C, ¢ komopbimu umeromcsi 0ozoeopa y Bl'Y, 3amem omkpbimbie 31€KmpoOHHO-
obpaszosameribHble Pecypchbl

16. NepeyeHb y4uebHO-MeTOANYECKOrO 06ecneyeHust ANs CamocTosTeNbHOM paboThbl

18.

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

Conepa; nep. ¢ aHra. K0./1. AM4eHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIMN

y4e6HMK) .— ISBN 5-03-003684-9.
T.1.—3-eun3a. — 2007 .— 454 c.

2 Tennop, AeHuuc. 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

y4yebHuMK) .— ISBN 5-03-003684-9.
T.2.—3-eus3n. — 2007 .— 436 c.

3 Tennop, AeHHuc. buonorus = Biological : 8 3 1. / A. Tewnop, H. I'puH, Y. CrayT ; noa pea. P.
Conepa; nep. c aHra. K0./1. AM4yeHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIN

y4e6HMK) .— ISBN 5-03-003684-9.
T.3.—3-eun3a. — 2007 .— 451 c.

17. UHdopMaLMOHHbIe TeXHONOorum, ucnonb3yemMmble AN peanusauuum y4yebHowm
OUCUMNNUHBLI, BKMO4Yas nporpammHoe obecneyeHne U MHGOPMALUOHHO-
cnpaBoyYHble cuctemMmbl _ DreamSpark (HeorpaHMYyeHHOE KOS-BO HACTOSIbHbIX W
cepBepHbIX onepaunoHHbIX cuctem Microsoft Ans ncnonb3oBaHusa B y4eOHOM U HAyYHOM
npouecce) - nuueH3na gencreyet go 31.12.2019, gor. 3010-15/1102-16 o1 26.12.2016.
Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuuen3nsa Academic
Open, oor.0005003907-24374 ot 23.10.2006.

OdmcHas cuctema LibreOffice 4.4.4 (CBobogHO pacnpocTpaHaemoe

nporpamMmMHoeobecreyeHue)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No
Level.beccpoyHaa nuueH3una Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. beccpoyHas
nuuen3usaAcademic OLP, por. 3010-07/73-14 ot 29.05.2014

MaTepMaano-TeXHquCKoe obecne4yeHune ANCUUNITUHDbI.

YyebHaa aygutopusi AnA nNpoBeAeHus
3aHATUN NeKUMOHHOro Tuna (r.BopoHex,
nnowanb YHuBepcutetckas, g.1, nom.l,
aya.365)

CneuunanusvpoBaHHass mebenb, aKpaH Af1a MpoeKTopa,
npoektop Acer X115H DLP, HoyTtbyk Lenovo G500 c
BO3MOXHOCTbIO MOAKIHYEHNA K ceTU «IHTEpHET»

MomeweHne ans XpaHeHus n
NponIaKkTuyecKoro

obcnyxuBaH
nsiyyebHoro obopynoBaHus (r.BopoHex,
nnowanb YHusepcutetckas, a.1, nom.l,

aya,.
368a)

HoyTt6yk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKITHOYEHUS K
ceTn
«MHTEepHeT»




YyebHaa ayauTopusi ons npoBefeHus
3aHATUIA CEMUHAPCKOro Tuna, TeKyLero

CneunanusnpoBaHHass mebenb, pH-meTp nopTaTuBHbBIN
HI83141; puctunnatop, 4 n/y, HepxasewLwaa ctanb 6e3

KOHTpOns (r.BopoHex, 6aka HakonuTens, Liston; no3nmetp-pagnometp MKI-01-
nnowanb 10/10; mukpockon MBC - 10; Mnkpockon MeguuMHCKUR

YHusepcuteTtckas, a.1, nom.l, aya. 61) BMOME[LlL wcnonHeHune BUOMEL 2; pH-meTp
KapMaHHbIN, KOPOTKUA 9NEKTPOA;  CrnekTpodomeTp
Mpom3koJlab M3-5400YP;
BUCKO3NMETP

YyebHasa ayautopua AnsA nposefeHus | CneumanuavpoBaHHas mebenb

rpynnoBbIX "

WMHOMBUOYaNbHbIX

KOHCYynbTauun, NPOMEXYTOYHOM

atrectaumn  (r.BopoHex, nnowagib

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

OucnnenHbin  knacc, aygutopua ans | CneunannsmpoBaHHas mebenb, KOMMNbOTEPbI

npoBeaeHus rpynnoBbixX n
NHAMBUAYaNbHbIX KOHCYNbTaLNA,
nomeLleHve
ona

camocTosTenbHoM paboTbl (r.BopoHex,
nnowanb YHusepcutetckas, g.1, nom.l,

(cuctemubin 6nok Intel Celeron CPU 430 1.8 GHz,
MoHuTOp Samsung SyncMaster 17) (12 wrt.) cC
BO3MOXHOCTbIO MOAKINoYeHnsa K cetn «MHTepHeT»

aya.
67)
KomnbloTepHbIi Knacc, aygutopus anga | CneumanuampoBaHHas mebenb, KOMMbHOTEpbI
npoBegeHus rpynnoBbIX n| (cuctemubin 6mok Pentium Dual Core CPU EG6500,
NMHOMBUAYANbHbIX KOoHcynbTauun, | moumtop LG Flatron L1742 (17 wrt.) ¢ BO3MOXHOCTbIO
nomeLleHne NOAKIIYEHNA K CETU
ansa «UHTEepHeT»
camocTosTenbHoM paboTbl (r.BopoHex,
nnowagb YHusepcutetckas, a.1, nom.l,
aya.
40/5)
KomnbloTepHbIv Knacc, nomelleHne ana | CneumanuampoBaHHas mebenb, KOMMbHOTEpbI

camocTosTenbHoM paboTbl (r.BopoHex,
nnowanb YHuBepcutetckas, g.1, nom.l,

(cuctemHbin 6nok Intel Core i5-2300 CPU, moHuTop LG
Flatron E2251 (10 wT.) C BO3MOXHOCTbIO NOAKIIOYEHUSA K

ayn. cetn «HTepHeT»
40/3)
19. ®oHA OLEHOYHbIX CPeacTB:
19.1. [lepeyeHb KOMMETEHUMM C YyKazaHMeM 3TanoB (OPMMPOBAHUA WU NIIAHUPYEMbIX

pe3ynbTatoB 00yYeHus

Ne Pasgenbi Kop, Kopa OueHouHble cpeacTBa A
n/n ANCUMNUHDI KOMMeTEeHUMU MHAMKaTopa TeKyLen aTTectTaumm
(Mozynu)

1 Pasgenbi 1-10 OlnK-1 OnkK-1.2 Onpoc, npakTuyeckue 3ajaHus,
KOHTPO/IbHble paboTbl, peleHue
3a/lau

2 Pazpenb 1-10 OnK-1 OnK-1.3 Onpoc, KOHTpOJ/IbHbIE PaboThI,
peleHue 3aga4

NpomexyTo4Haga [MepeyeHb BONPOCOB K 3K3aMeHY

aTrTectauund

dopma KoHTpond -
Ok3ameH




19.2. OnucaHne KpUTepueB U LUKanbl OLeHMBaHUA KOMNETEeHUUN (pe3ynbTaTtoB 00y4YeHus) npu

n pome)KyTquon aTrectauumn

IIpumep:

1) 3HaeT OCHOBHbIE (OU3NKO-XMMUYECKNE, MaTeMaTUYECKNE W UHble eCTECTBEHHOHAyuYHble
NOHATMA N MeToabl; dyHAAMEHTalNbHbIe OCHOBbI BMONOrMYECKNX 3aKOHOMEPHOCTEN, CTPOEHME U
CBOWNCTBA XMBOW Matepuun, obime MONEKynspHble MeXaHW3Mbl B3aUMOLENCTBUN, Nexawmx B
OCHOBE OMONOrM4YecKmx NpoLLeccoB

2) YmeeT wucnonb3oBatb ¢yHAaMeHTanbHble Ouonornyeckue npepcraBneHns B cdepe
npod)eccnoHanbHON AEATENbHOCTU AN pPELeHnd HOBbIX 3aday; BOCMpMHMMAaTb MHHOBALMK B
LEensx COBEPLUEHCTBOBAHMA CBOEN MpOodeCCUOHANbHON [EeATEeNbHOCTM; CaMOCTOATENBHO
aHanuM3npoBaTb MeAMUUHCKYI MH(POpMaLMIo, YCTaHaBNnBaTh NPUYUHHO-CNEACTBEHHbIE CBA3U
B (YHKUMOHMPOBAHWM OMOCUCTEM  pa3fIMYHOrO YPOBHA  OpraHuM3auuu, CpaBHUBATb,
aHanM3npoBaTb, apryMeHTUpOBaThb OTBET, UWITIOCTPUPOBATb EF0 CXEMAMU U PUCYHKaAMU;

3) BnageeT HaBblkaMM KauyeCTBEHHOrO OMNpPenerieHMs OPraHNYecKNX COEAMHEHWUN KNETKU;
MUKPOCKOMNNYECKOro UccreaoBaHusa npenapaTtoB KNeToK U TKaHenh U Apyrumm 61Monornyecknmm
MeTodamMun Ana pelweHus npodeccuoHarnbHbIX 3aga4y; TEPMUHONOIMEN AaHHOW ANCUMNIMWHLI;

CMOCOBHOCTBLIO K CUCTEMHOMY MbILLITEHUIO.

YpoBeHb
o cchopmmpoBaH
Kputepun oLeHnBaHNsi KOMMNETEHLMI HOCTY LWkana oueHok
KOMMeTeHuunn
Obyuvarowutica 8 nonHol mepe ernadeem MOHAMUUHbLIM annapamom | [NoBbILEHHbIN OTnnyHo
buosioau4eckol Hayku (meopemuyeckumMu OCHO8aMu OUCUUMIUHbI), YPOBEHb
criocobeH  unmocmpupogams  omeem  npumepamu,  ¢hakmamu,
OaHHbIMU Hay4HbIX uccriefo8aHuli, MPUMEHSIMb Mmeopemu4yecKue
3HaHus Or1d peweHus npakmu4eckux 3aday
Obyyvarowuticsi enadeem noHAMUUHbIM annapamom 0aHHOU BasoBblili Xopouwo
obnacmuHayku (meopemu4yeckuMu OCHogamu OUCUUMIUHBI), HO YPOBEHb
donyckaem He3HadyumersibHble OWUbKU, HEMOYHOCMU,
ucrnbimsigaem
3ampyOHEHUS Npu pelweHuU npakmu4eckux 3aday;
deMOHCmpupyem HerlofiHoe coomeemcmeue  3HaHul, ymeHud, MoporoBbii YposneTBopu-
Haebikog rpusedeHHbIM 8 mabruye nokaszamernsm, dornyckaem YpOBEHb TEnbHO
3HaYyumersnbHbIe OWUBKU Npu peweHuUU npakmudyeckux 3aday
Obyyvarowuticas OdeMOHcmpupyem Ompbi8OYHbIe, ¢hpacMeHmapHbIe - Heynosnetsopu-
3HaHus, Oonyckaem epybble owubKu npu omeeme Ha B80MpPOoChl, TenbHO
deMoHCmMpuUpyem si8Hoe Hecoomeemcmeue 3HaHuUl, yMeHUU, HaeblK08
rpusedeHHbIM 8 mabrnuye rnokasameJsisim

19.3. TnoBble KOHTPONbHble 3aJaHUA WNU UHble MaTepuanbl, HeobxoauMmblie ANA OLIEHKU

3HaHUN, YMEHUN, HaBbIKOB W (Unu) onbiTa AOEeATENbHOCTH,

XapakTepusyowme 3Tanbl

(*)OpMI/IpOBaHMFI KOMMNeTeHUnn B npouecce ocBoeHuA o6pasoBaTeanoﬁ nporpamMmmbl

19.3.1. lNepeyeHb BonpocoB

XapakTepu1cTrKa XM1BOro.
Buonorua B cucteme MeguMUMHCKMX Hayk.
MoaroToBuTENbHBLIE NEPMOALI CTAHOBNEHUS Bronornu.

N WM =

Buonorus - HayKa O XNBOW npupoae: npegMeT naydyeHud, 3agaydm n Metobl.

Pa3Butne 6uonorum B nepuop, MexaHM4eckoro u MeTadmanyeckoro eCTeCTBO3HaHus.
CTuxuHo-guaneKkTnyecknin Nnepnog passutusa Guonorum.

MepBbii 1 BTOPOW 3Tanbl Nnepnoia HoBeWLWen peBonoLMm B eCTECTBO3HAHMKN 1 BUonorum.
MeToabl o6wen buonornn: aMnupuyeckun (HabnaeHne, 3KCNEPUMEHT,

CpaBHUTENbHLIMMETOA, CUCTEMHbIN) U TEOPETUYECKUI (PaKT-rmnoTesa-amMnmpuyeckni

YPOBEHb-3aKOH-TEOPUS).
9. TloHATUEe BUONOrM4YecKor CUCTEMBI.

10. MposBneHne obwiebnonornyeckmx 3akoHomepHocTen y niogen. brnocoumanbHas

npupoaa Yenoseka.

11. ATpUBYTbI XMU3HU: YNOPSA0YEHHOCTb U CNeumdUYHOCTb CTPYKTYPbI, LLENOCTHOCTb U
ONCKPETHOCTb, OOMEH BeleCcTB W  3Heprun; camoperynsuus

romMeocTas;




12.
13.
14.
15.
16.

17.
18.
19.

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.

HacneAcTBEHHOCTb U M3MEHUYMBOCTL; CMeUMdUYHOCTb B3aUMOOTHOLLEHUA CO Cpepnon;

CTapeHune n CMepThb.

MoHO- 1 nonuaTpuByTUBHbIA NOAXO0AbI K ONpeaeneHnto NOHATUS «KU3HbY.
MaTtepuanbHas CyLLHOCTb XU3HW. MicTopuyeckoe pa3Butue B3rNsS40B Ha NPUpoaY XU3HW.

MaTepuanuam: MexaHuLM3m, MallnHHas Teopusi, ruamkanmnsm.
Npeanuam, Butanuam. CoBpeMeHHbIN B3N Ha CYLLHOCTb XU3HU.

YPOBHU OpraHn3aumn XuBbIX CUCTEM (OpraHUYecKnue MoneKyrbl, MaKpoMONeEKy bl 1
NX aHcamMbrnn, KNeToYHblE OpraHensbl, KNeTKU, TKaHW, OpraHbl, OpraHn3mbl, NOMYNSALUN,

BMAbI, coobLecTBa, akocuctemsl, buocgepa).
CTpyKTypHas 1 XuMmnyeckasi opraHn3aLms 3yKapuoTUYECKUX KNETOK.

HeopraHunyeckue 1 opraHMyeckune BeLLeCTBa, BXOASLLME B COCTaB KINETKM.
Ponb 1 pyHKLMN OTAENBHBIX XUMUYECKUX 3NIEMEHTOB U BOAbI B KIETKaxX U

OpraHU3MaxayKapuorT.
Yrnesogabl n nMnngbl: CTPYKTYpPHaA opraHn3auuna n posib B KINETKe.

OTansbl pa3BUTUA LUTOJNTOMNN - YyHEeHUA O KIeTKe. KneTto4Has Teopuda UlBaHHa.
EonHcTBO M pa3Hoo6pa3|/|e KNeTouYHbIX TUNoB. OCHOBHbIE TUMbI KIETOB:
NMPOKapunoTn4eCcKadakKrieTka - 6aKTepV|aanaﬂ, M 3yKapunotTmnyeckasa - pactutesibHada 1

XMBOTHasA.
Bupycbl kak ocobas hopma opraHM3aLmm maTepumn.

MNMoBeaeHne BUPYCOB - BUAbI MHADEKLMI (NMUTUYecKas MHEKLMs, NepcucTeHTHas

UHdekuns, naTeHTHaa nHdekums). JKN3HEHHbIE LUKbI.

Bupychbl kak Bo36yauTeny 3aboneBaHnii pacTeHWI, XMBOTHBIX U YeNOBeEKa.
CtpoeHue 6akTepuii. FpaMM-MNonoXuTenbHble U rpaMm-oTpuLaTenbHble GakTepun.

Poct n pa3mMHOXeHune, XM3HeHHble LIUKIbl.

MutaHne: canpoduTbl, CUMOBUOTLI M Napa3uTbl. 3HayeHne GakTepuin B npupoae u

ana 4yenoBeka.

OykapuoTnyeckas knetka. MpuHUMNbI CTPYKTYpPHOW opraHusaumn knetok. Obuias

cXemMa CTpoeHunA XXMBOTHOWM 1 paCTVITeJ'IbHOI7I KNETKWN.

OCHOBHbIE CTPYKTYpHblE eAuHULbI NMobo KneTkn (MemGpaHbl, A4po, uuTonnasma,
3HOONNA3MOTUYECKUN  PETUKYNYM, PUBOCOMbI, KomMnekc [onbaxu, MUTOXOHAPUW,

NN30COMbI, MEPOKCUCOMBI, LIUTOCKENET KNETKN, MUKPOMUNAMEHTbI).
MaTonorusa kneTku.
MoHATHe o meTabonuame. AHabonM3am 1 KaTabonusm.

3HepreT|/|quK|/u71 OOMEH B KINEeTKe 1 ero CYLWHOCTb. OTan.l QHEepreTn4eckoro obmeHa.

ATOD.
O6Las xapaKTepucTmKa KIeTo4yHOoro AblXxaHus.
Fmukonus n unkn Kpebcea.

IbixaTenbHas uenb 1 okucnutenbHoe docdopunuposanune. AHasapobHoe abixaHue.

BHYTPUKNETOYHBIN NOTOK BELLECTB.
MexaHu3mbl perynsaumm BHyTPUKNEeTOYHOro romeoctasa.
[pyrve BHyTPUKNETOYHbIE MEXaHN3Mbl OOLLEr0 3HaYEHUSI.

ABTOTpOpHOE nuTaHmne. Knaccudukauma opraHn3mMoB Mo rMaBHbIM UCTOYHUKaM

yrnepoaa N3Heprum, KOTopble OHM UCTIONb3YIOT.
doTocuHTes.
doTogbixaHue.
doTocuHTE3NpYIOWME BakTeEpPUnN U CUHE-3eneHble BOAOPOCHN.
XeMOCUHTES.
KpyroBopoTbl MUHEpParbHbIX 3/1IEMEHTOB (6MOreoXMMmn4ecKme LMKbl).
eTepoTpopHOE NUTAHUE 1 €ro TUMbI.

3aboneBaHnda, cBA3aHHble C¢ o0b6MeHOM BeulecTB. ButamuHHag

HeLoCTaTOYHOCTb. AnMMeHTapHasa guctpodusa. Oxnpenne. OuaberT.

HapyweHnst obmeHa aHepruen.

Bone3Hn, cBfA3aHHble C HapyweHuem  (yHKLMOHUPOBAHMS
OCHOBHbIX MeTabonuyeckmx nyTen.

19.3.1.2. NMepeyeHb BONPOCOB K 3a4€TY

19.3.1.2. NMepeyeHb BONPOCOB K 3K3aMEHY:

I. TeopeTnyeckas 4acTb
CTpykTypa 6enkoB. YpOBHM CTPYKTYpPHOM OopraHm3aumm 6enka.

dhepMeHTOoB



2 MoHATne o ponauHre 6enKkos.

3. [OeHaTypauus 6enka.

4.  OyHKuun 6enKos.

5. [OHK. lNepBuyHas n BTopnyHaga cTpykTypa. Mogene YoTcoHa - Kpuka.

6. TMonumopdusm ctpyktypsl JHK

7 Pennukauna OHK, OCHOBHbIE MPUHLMMBI.

8. MakpomonekynsapHaa cTpyktypa PHK. Buabl PHK.

9. buonoruyeckas ponb HyKNEeMHOBbIX KNCNOT. OCOBEHHOCTU UX CTPYKTYPbI U (OYHKLMA.

10. TpaHckpunumsa. OCHOBHbIE aTarbl TPaHCKPUMLUA.

11. [eHeTuyecknin Koa n ero CBOMCTBA.

12. TpaHcnauma. MexaHnam u aTanbl TPaHCASILNUN.

13. CoBpemeHHasa Mofenb MembpaHbl.

14. Jlunugpl MembpaH.

15. Benkn membpaH, nx PyHKLUUN.

16. KneTouHble peLenTopbl, UX CBOMCTBA.

17. OcHoBHble cnocobbl Nepefayn curHana B KneTky.

18. TpaHcnopT BellecTB Yepe3 buonornyeckmne membpaHbi.

19. Bwugpbl naccnBHOro TpaHcnopTa.

20. AKTUBHbIN TPaHCMOPT.

21. WNoHHble KaHanbl U NOHHbIE HAcOChl

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

23. KneTo4HbIN LMK, ero nepmogbl

24. MwT03 1 Melo3s, a3bl, 3HauyeHne. MecTo Meno3a B XXM3HEHHOM LIMKIE OPraHM3MOB.

25. MecTo Menoza B XM3HEHHOM LMKIe OpraHM3MOoB.

26. [Monosoe n 6ecnonoe pasamMHOXeHNe oOpraHM3MoB.

27. TlonoBble KNeTKN, 0COBEHHOCTUN UX CTPOEHUA, MeTabonnama n yHKLMK.

28. [ameToreHes y XMBOTHbIX.

29. NnamBmayanbHoe pa3BUTNE OpraHu3ma - oHToreHes. [lepuogmsauns OHToreHesa.

30. Twunbl pa3BuTUS Y XUBOTHbIX.

31. OmbpuroreHes y XMBOTHbIX. OTanbl aMOpuoreHesa.

32. 3apopgblieBble JIMCTKA U UX NPOU3BOLHbIE.

33. MexaHunambl oHTOreHe3a. [eneHne, Murpauus, cCOpTUMpPOBKa, rmbens,
onddepeHUMPOBKaKNETOK.

34. 3OMmbpuoHanbHas MHAYKUMs. OMOpuoHanbHasa perynauus. LlenoctHocTb OHToreHesa.

35. . PocTt, auddepeHumnaumsa n nHTerpaumns - OCHOBHbIE MPOLLECCHI B Pa3BUTUN
opraHnama.l"mbernb KNeTok u eé ponb B npoueccax MopdoreHesa.

36. PereHepaumda. dwusmonornyeckasa wm agantuBHaa pereHepaumda. KneTouHble

NCTOYHMKMpEreHepauun.

37. Ponb BHelHeW cpefbl B pa3Butum opraHuama. MoctambproHanbHbIn Nepuog,
OHTOreHesa.Tunbl NOCTAMOPUOHANBHOIO PasBUTKA. TUMbl pOCTa OPraHN3MOoB.

38. TpogonxuTenbHOCTL OHTOreHe3a Kak BUA0BOW NPU3HaKk.

39. 3aBUCUMOCTb NPOSIBNEHNSI CTApPEHUSA OT reHOTUNa, YCNOBUA M 06pa3a XN3HW.

40. CrapeHue Kak aTan MHanBmnayanbHoro pa3sutns. MexaHM3mbl CTapeHns
(MonekynsapHble,reHeTU4YeCcKue, KIeTouYHble U CUCTEMHBIE).

41. Kputunyeckue nepuofbl B OHTOreHe3e YernoBeka.

42. OCHOBHbIE NOHATUSA FEHETUKMN.

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

44. CoBpeMeHHble NpeACcTaBreHns O reHe.

45. XpoMOCOMHas Teopus HacneaCcTBEHHOCTMU.

46. 3akoH cuenneHuns reHoB (3akoH MopraHa).

47. TeHeTukKa nona.

48. TeHoTwn n peHoTUN.

49. T[eHOTMN KaK LenocTHas MCTOPUYECKN CITIOXMBLLAACA CUCTEMA.

50. CnoxHocTb reHoTuna. Bsammopencteue reHoB. Baanmopencteme annenbHbIX FrEeHOB:
NONTHOEAOMMHMPOBAHNE, HEMOSIHOE AOMUHNPOBaHWE, KOAOMUHUPOBAHME,
CBEPXO0OMUHUPOBAHME.

51. B3aumopencrteune HeannenbHbIX FEHOB: KOMMIEMEHTAPHOCTb, ANUCTa3, NONNUMEPUS.

52. ®opMbl U3MEHUYNBOCTUN XMBbIX OPraHN3MOB.

53. MoanduvkaumoHHaa wusMeHumBocTb. Hopma peakumn. CraTuUcTMyeckue
3aKOHOMEPHOCTUMOANDPUNKALMOHHON N3MEHYNBOCTMN.

54. KombuHaTMBHaA N3MEHYMBOCTb, €€ NPUYUHDI.



55. MyTtauuoHHasa namMeH4nBoCTb. MyTauumn 1 NpUYnHLI UX NOSIBAEHUSA.
56. MyTtaunoHHada Teopus.
57. Knaccudumkauua mytauuin. Bugbl MyTaumin (reHOMHbIE, XPOMOCOMHbLIE, FE€HHbIE;
reHepaTMBHbIEW COMaTUYECKNE)
58. MyTareHHble ¢hakTopbl.
59. HacneactBeHHble 3aboneBaHUs YenoBeKa.
60. 'eHOMHbIE, XPOMOCOMHbIE 1 FTEHHbIE MyTaLUK Y YeroBeKa.
61. 3akoH romonormyecknx paaoB B HacneacTseHHom nameH4msoctn H.. BaBunosa, ero
3HaYeHNEB cenekumm u B MeanumHe.
62. Hatypanuctuyeckas 6uonorusa n nepuog CUCTEMaTUKM.
63. Pabotbl K. IlnHHen
64. 3BonounoHHaa bMonorusa, CTopusa pasBUTUA NPEeACTaBeHNn 06 3BOMOLIMM XUBbIX
cuUcTeM.
65. OsontoumnoHHoe yyeHue X.b. Jlamapka.
66. OBontoumoHHoe yyeHne Y. [lapsuHa.
67. TlponcxoxaeHne (BO3HUKHOBEHNE) XU3HU Ha 3emMrie: KOHLEeNLUu, Teopun 1 runotessl.
68. Teopun camo3apoxaeHust XnsHu n abnoreHesa. Butanmsm.
69. Teopwus abuoreHesa OnapuvHa - XongenHa.
70. CoBpemeHHass Teopusi abuoreHe3a. Xumuyeckas 3BONOLNA
(broxnmuyeckus ununpedbuoTnyeckas asonoums).
71. 3kcnepumeHTanbHble NoATBepXxaeHns abrnoreHesa.
72. T'vgpoTepmanbHble MCTOUYHUKIN 3apOXOEHNS XU3HN.
73. Teopusa PHK-mupa.
74. Tlepexof K opraHU3MEHHOMY YPOBHIO.
75. LUCA - nocnegHuin yHuBepcanbHbin 06Lwmin npeaok.
76. TlepBble cOO6LLECTBA XUBbLIX OPraHN3MOB.
77. TlosiBneHne MHOroKJ1eTOUHbIX OPraHM3MoB.
78. CuHTeTn4yeckas Teopus 3BOMOLNN.
79. TeHodoHp nonynsaumn. 3akoH Xapau - BanHbepra.
80. BnemeHTapHblEe haKTOPbl 3BOMOLMM
81. Ponb MmyTauun B 3BonOUUN
82. TlonynaunoHHbIe BOSHbI. [[eHeTnKo-aBToOMaTU4eCcKue npoueccsl. [pend reHos.
83. OcCHOBHbIE MOMOXEHUA CUHTETUYECKON TEOPUM 3BOSTHOLMM
84. CoBpemeHHas 3BOMOLUMOHHAA Teopusa
85. 3aKOHOMEpPHOCTU MaKpPO3BOSHOLUN
86. Twunbl BUooobpasoBaTenbHOro npolecca: hunetTnyeckoe, rmépnaoreHHoe, AMBEPreHTHOE.
87. Cnocobbl Buao0obpasoBaHus: reorpacmyeckoe, 3K0Norm4eckoe.
88. ®opmbl 3BOMOLMM FPYMM.
89. HanpaeneHus aBonwouuu rpynn opraHn3moB. buonornyeckuin nporpecc wu
6uonornyeckumnperpecc.
90. TMyTn poctuxeHna GUONOrMYECKoro Nnporpecca.
91. [okasaTenbcTBa 3BOSOLMN: MOMEKYNAPHO-TEHETUYECKHME.
92. [lokasaTtenbCcTBa 3BONHOLMN: CPaBHUTENbHO-aHAaTOMUYECKME.
93. [lokasaTenbCTBa 3BOSIOLMMW: 3MOPMONOrMYEcKme, NaneoHTonormyeckne u
6uoreorpaduyeckue..
94. OcobeHHOCTN aHTponoreHesa.
95. Otanbl aHTponoreHesa. [lperoMuHnaHasn ctagmsa aHTponoreHesa
96. [OMWHMAHBIN 3Tan aHTPonoreHesa
97. CoBpeMeHHas cuctemMa opraHM4eckoro Mmpa.
98. OCHOBHbIE MOHATUA 3KONOMNK: 3KOSTorm4yeckmne pakTopbl, Nonynsaums, 6MoLeHos,
aKocuctema.
99. OcHoBbl 3TONOMMUM.
100. B3amooTHoOLEeHMA YenoBeka 1 brocdepsbl, OXpaHa OKpyXatoLen cpeapl 1
COXpaHEHMEBMAOBOro pa3Hoobpasns XUBbIX OpraHU3MOoB.
101. Hoocdpepa, ee npowinoe, HacTosiLee n byayuiee.
102. Meguko-6ronormyeckme acnekTbl HOOCEpPbI U OXpaHa 340POBbSA YENOBEKA.

Il. MpakTnueckas yacTb
LiBeTHble peakunn Ha 6eNKn 1 aMMHOKUCIOTbI.
O6wwasn cTpykTypHas hopmynia aMMHOKMCIOTbI, 06pa3oBaHMe NENTUAHOW CBA3M.
MpuHumMn meTopa Jloypu ona onpeaeneHnsa KoHLeHTpaumm 6enka B pacTBope.
O6bsACHUTE, KaK NOCTPOUTb KanubpoBOYHbLIN rpadunk Ans pacyeta coaepXaHus

W=



6enka BpacTBope.
5. O6wwasn cTpyKTypHasa dopmyna Hykneotuaa, dochoananpHoOn CBA3MN.
6. Kakue meTtogpbl ucnonbaytot and uccnegosaxus [JHK B coctaBe knetkn?
7. Hapwucynte cxemy pennukaumm OHK.
8. HapucyinTte cxemy TpaHCKpunumu.
9. HapucyinTte cxemy TpaHcnaumm PHK.
10. Hapucynte cxemy nepegaym reHeTM4ECKON MHOPMaLnn B KNeTKe.
11. Kakue meTopbl UICNOSb3YIOT ANs onpeaeneHns CTeneHn reMmonn3a spuTpoumnToB?
12. MexaHn3am remonnsa spuTpounToB
13. Hapucynte mogenb membpaHbl, MOKaxute, Kakme TPaHCNOPTHbIE CUCTEMDBI
byHKUMOHMPYIOT BMeMbpaHe.
14. Hapucynte cxemy nepegaym curHana ot KIeTO4YHOro peLenTopa B KNneTKy.
15. PewwuTb 3agayy no Teme «CTpoeHne n QyHKUun GunomemobpaH»
16. PewwTb 3agayy no Teme « MeMOpaHHbI TPaHCMoPT»
17. HapucyiTte XU3HEeHHbI LUK OpraHu3ma ¢ 3MroTMyeckom peaykumen
18. HapucyiiTte X1U3HeHHbI LUKIT OpraHm3ma C raMeTUYeCcKon peayKumnen
19. HapucyiiTte XM3HEHHbIN LMK OpraHn3mMa ¢ NpoOMEeXYTOYHON peayKumnen
20. Hapwucyiite cxemy ramMeToreHesa y X1BOTHbIX
21. HapwucywTe apobnenue (Ha npumepe ampubum n MnekonuTaoLLero)
22. HapwucywnTte 6nactyny (Ha npumepe ampunbun, NTubl U MIIEKONUTAOLLETO)
23. HapwucywnTte ctaguio paHHen Henpynbl (Ha npumepe amgnbun)
24. KpuTudeckune nepmnoabl B OHTOreHe3e YesioBekKa.
25. CywHocTtb akcnepumeHTa Munnepa - KOpwu.
26. PelwuTb reHeTNYECKyto 3agadvy nNo TeMe «AMrnbpmuaHoe CKpeLLmBaHne»
27. PewunTb reHeTU4YECKyo 3afavy no TeMe «HelaBUCMMOe HacrnegoBaHue»
28. PelwwmnTb reHeTU4eCKyo 3agady No TemMe «cLuenfieHHoe HacneaoBaHue»
29. PelwunTb reHeTUYECKYIO 3a4a4y No TeEME «CLENMEHME C MNOMOM»
30. PewunTtb reHeTUYECKYIO 3a4a4y NO TeMe «NOoMNyNsAUMOHHAsA reHeTuKa»
31. CocTaBuTb reHeanormieckoe gpeBo, NOACHUTb HAcneAoBaHMe MPU3HAKOoB.
32. MeTtoabl reHeTuKkn Yyenoseka. bnmsHeLoBbIn MeTo/.
33. MeTtogpl reHeTMKM YenoBeka. [NonynaunoHHO-CTaTUCTUYECKUI MeTog,
34. MeTonpbl reHeTUKM YenoBeka. 'eHeanornyeckmi MeTog.
35. MeTogpl reHeTHKN YenoBeka. LiutoreHeTuueckumn metog,
36. MeTtoabl reHeTUKK YenoBeka. buoxnmnyeckunin metoa n metop aHanmsa [JHK.
37. OcobeHHOCTM YenoBeKa Kak 00 beKTa nccrnegoBaHui B reHeTuKe.
38. HacnepctBeHHble 3ab0neBaHusA YenoBeka.
39. T'eHOMHbIe, XPOMOCOMHbIE 1 FeHHbIE MyTaLuK Y YeroBeKa.
40. TMpuBeguTe npumep npucnocobneHHocTn. O6bACHUTE BO3HNUKHOBEHUE
NpUCNoco61EHHOCTN CNO3MUUIA AapBUHU3MaA
41. TonynauMoHHbIe BOMHbI U Apeid reHoB B YenoBeYeCcKom obLecTse
42. W3onauma B nonynsaumsx Nogen.
43. EcTecTBeHHbI 0TOOp B NONynsaumax noaen.
44. Hapucynte cxemMy KpyroBopoTa yrnepoaa B buocgepe.
45. HapucywnTte cxemy KpyroBopoTa a3oTa B 6uocdepe.
46. Hapucywnte cxemy AencTBUsS IKONorndyeckoro akropa
47. OxpaHa oKpyXatoLen cpefbl U COXpaHeHe BMAOBOro pa3Hoobpa3uns XmMBbIX OpraHU3MOB.
48. Mepuko-6ronormyeckume acnekTbl HOOCEpPbI U OXpaHa 340POBbS YENOBEKA.
49. 3Konorn4eckui Kpusnc n COCTosAHNE 300POBbS YEITOBEKA
Opr)ica}omaﬂ cpeaa u TeHETHYECKHUI Tpy3 4CJIOBEYCCKUX HOHYJ'ISIIII/Iﬁ

19.3.2. lNepeyeHb NpakTU4ECKUX 3aA4aHUN

Tema « OcHoO8HbIe npusHaku xugol mamepuu. OnpedeneHue MoHAMUS «XU3Hb»YKuBbie OpraHu3Mbl

OTIIMYAIOTCS OT HEXXHMBBIX CHCTEM CIIOKHOCTBIO M CTPYKTYPHOM M (DYHKIIMOHATIBHOHN YHOPSIIOUYEHHOCTBIO.

Brigasute YCPThI CXOACTBA U OTIIMYHSA )KUBBIX OPIraHU3MOB OT 00BEKTOB HEKHUBOM pUpoOAbI. OTBeT

MPOMLIIOCTPUPYWUTE IPUMEPAMH.

1. Mup XxuBoW npupoabl NpeacTaBnseT cobor COBOKYMHOCTb OMONMOrMYECcKMX CUCTEM
pa3HOro YpOBHA OpraHuM3auuKn, KOTopble HaxXOAATCA B HENpepbIBHOM B3auMMOAENCTBUM.
Packponte B3aMMOCBA3b pa3fiMYHbIX YPOBHEN CTPYKTYPHOW OpraHu3aumm XUBOTHOMO Mupa.
OTBET NPOMNACTPUPYITE NPUMEPAMMN.

2. O6oCHyITEe, NOYEMY BO3HMKHOBEHWE U CyLLECTBOBAHME XW3HM HA 3emse CBA3bIBAKOT C

BOOOWN.
3. Bce rnoTesbl BO3HUKHOBEHNSA XU3HU HA 3eMII€ MOXHO pa3faenuTb Ha ABe rpynnbl:



Teopun 6uoreHesza u abuoreHesa. B yem ux cywHoctb? OxapakTepu3dynte U3BECTHble Bam
rMnoTe3bl U3 Kaxaonrpynnel

4.
5.

o N

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

17.

18.

19.

20.

21.

Tema «Memabonusm»

ToHkun cpe3 knybHs kapTodens nomMecTunu B AUCTUNNUPOBaHHYK Boay. Kakue
NU3MEeHEeHNA NPoOU30oMAYT B ero KrneTkax yepes HekoTopoe Bpema? OTBET NOACHUTE.
Buonornyeckoe okucneHne B opraHM3Me YerioBeka CXO4HO MO XMMUYECKOMY npoLeccy
C cxuraHuem Tonnuea (yrnda, Topda, Aepesa). Kakue BelecTtBa OKUCAAIOTCA B
opraHu3mMe 4YenoBeKa U Kakue obLime ¢ ropeHnem npoaykTbl obpasytoTca B pe3ynbraTe
3TUX NpoueccoB?

O6bAcCHUTE, NoYEeMy B KNeTKax MbILLEYHON TKaHW HETPEHMPOBAHHOIO YesnioBeKa rnocrne
HaNpsiXEHHOM hnamyeckon paboTbl BO3HMKAET YyBCTBO Honu.

B uem cocTouT cBA3b AblxaHus n oToCcnHTE3a?

Ckonbko mMonekyn AT® 6yaeTr CUMHTE3MPOBATbCA B KIEeTKax 3yKapuoT Mpu MOSIHOM
OKNUCNEeHMM pparMeHTa MOMEKynbl Kpaxmana, coctoduwero n3 70 octaTtkoB rHOKO3bI?
OTBeT nosicHuTe.

B npouecce rnukonusza o6pasoBanocb 42 MONEKyfbl NUPOBUHOTPAAHOW KUCHOTbI.
Kakoe Konn4ecTBO MOJSEKYI IMOKO3bl NOABEPrNoCh PacLLEnieHN0 U CKOSTIbKO MOMEKYN
AT® obpazyeTca npu NOTHOM OKUCNEHUN?

B auccumunaumio setynuno 10 monekyn rnoko3bl. Onpegenute kKonuyectso AT
nocne rnankKonusa, Nocrne KMCIopoaHOro atana v CyMMapHbIn 3deKT AUCCUMUNALUN.

B auccumunsaumio Betynuno 15 monekyn rnwokosbl. Onpegenute konudectso AT®
nocne rnankKonmsa, Nocrne KMCNopoaHOro atana v CyMMapHbIn 3deKT AUCCUMUNALUN.

B auccumunsaumio Betynuno 18 monekyn rnwokosbl. Onpegenute konudectso AT®
nocne rnankKonusa, Nocrne KMCNopoaHOro atana v CyMMapHbIn 3deKT AUCCUMUNALUN.

B guccumunaumio Bctynuno 23 monekynol rioko3bl. Onpegennte konuyectso ATO
NoCnernmkonu3a, Nocne KMCIopoagHoOro atana u CyMmMapHbii 3pekT AUCCMMUNALNN.

B omccumunaumio Bctynuno 27 monekyn rroko3bl. Onpegenute konuyectso ATO
NOCNErnMKonn3a, Nocre KUCNopoAHOro aTana n cyMmMapHbii 3eKkT ANCCUMUIALMN.

B guccumunaugmio sctynuno 32 monekynol rioko3sbl. Onpegennte konuyectso ATO
NocCnernmkonu3a, Nocrne KMCIopoagHoOro atana u CyMmMapHbii 3 ekt AUCCMMUNALNN.

B uukn Kpebca sctynuno 6 monekyn MBK. Onpegenute konuyectBo AT®D nocne
KMCNOPOAHOro 3Tana, CyMMapHbii 3ddeKkT ANCCUMUIIALMM M KOJIMYECTBO MOJSIEKYI
[IOKO3bl, BCTYMMBLUEN B ANCCUMUITALMIO.

B uukn Kpebca sctynuno 8 monekyn MNBK. Onpepenute konuyectBo AT® nocne
KMCNOPOAHOro 3Tana, CyMMapHbin 3ddekT AUCCUMUMALMM U KONIMYECTBO MOSEKYN
[IOKO3bl, BCTYMMBLUEN B ANCCUMUIIALMIO.

B umkn Kpebca sctynuno 10 monekyn MNBK. Onpepenute konunyectso AT®D nocne
KMCNOPOAHOro 3tana, CyMMmapHbii 3dEKT AUCCUMUNALMN M KONMYECTBO MOJEKYI
[OKO3bl, BCTYMMBLUEN B ANCCUMUIIALMIO.

B umkn Kpebca sctynuno 14 monekyn lNBK. Onpepenute konuyectso AT® nocne
KMCNOPOAHOro atana, CyMMapHbin 3(eKT AUCCUMUNALUM U KONMUYECTBO MOMEKY
[IOKO3bl, BCTYMMBLUEN B ANCCUMUITALMIO.

B umkn Kpebca sctynuno 28 monekyn lNBK. Onpepenute konunyectso AT® nocne
KMCNOPOAHOro atana, CyMMapHbin 3(peKT AUCCUMUANALUKM U KONMUYECTBO MOMEKY
rNIOKO3bl, BCTYMNUBLUEW B AUCCUMUALNLO.

MauneHTy, cTpagarowemMy WHCYNIMHO3aBMCUMbIM caxapHbiM anabeTtom, Obino
peEKOMEHO0BaHO YBESNIMYEHMNE XMPOB Kak UCTOYHUKA 3Heprnn. Bonpockl: 1. Kakue
nyTNU OKUCReHus rnoko3bl Bbl 3HaeTe? 2. Kakme anbTepHaTMBHbIE WMCTOYHUKU
3HeprMm MoxeT ucnonb3oBaTtb knetka npu CA? 3. KakoBa cygbba M3ObITOYHbLIX
konuuecTtB aueTun KoA, obpasyembix Npy OKUCNEHUMN XUPHbBIX KACIOT Yy 60NbHOro
C[A7? 4. Kak namenutca pH kposu 1 moun y 6oneHoro CL, npu ncnonb3oBaHum



)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.lyku 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 KIleTkax pasHoe 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 KIETKaxX XXMBbIX OPraHU3MOB afleMeHTaMun ABMSIOTCS:
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 GrononumMepbl MOHOMEPaMM, KOTOPOrO ABMAKOTCA: @) 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 peakunin, npespaladcCb B Apyrme sBeliecrea

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 CTPYKTYpHON OpraHnsaumm 6enkoB BbIAENSOT B HacTosiwee Bpems? 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. YUto cobon npeacrtaBnseT BTopu4Haa CTpykTypa 6enka? Kakune 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
dopmMmnpoBaHun CTpyKTypbl 6enka urpatT ruapodobHble B3aumopenctesma? 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?

Onuwunte 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. YT0 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. Kakyko 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, MOYEMY.

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 3pUTpoLMTa «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? CKONbKo ObifI0 M3pacxofoBaHO 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 M3PAacXOJ0BaHO dHEPruu, eciu Tuapoin3 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 opraHM3mMoB.
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 Y XMNBOTHbIX.
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. Omb6puoHanbHasa perynsaums.
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 cTaguto paHHen 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»

. danTte onpegeneHne NoHATUIO «BUOLEHO3»

. dante onpepeneHne noHATuo «brnoccepar

. dante onpeneneHne NOHATUIO «3KOSIOrnyecKasn Huwa

. DanTe onpepeneHue noHATUIO «kHOOChepa»

8.Y10 cobon npeacraBnsieT akonornyeckmin paktop? Buabl akonornyeckmnx aktopos.
9. MpaBnno aKoNorn4yecKom NnMpaMmmasbl

10. CocTaBbTe 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 cbopmM remepanonun HacnenyeTcs Kak LOMUHAHTHbIN 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. anakTto3emMusi HacnenyeTca Kak ayTOCOMHbIA PELLECCUBHBIN NPU3HaK. Ycnexm COBPEMEHHOM
MeauuMHbl MO3BONAKD npeaynpeouTb pas3sutve 6one3Hn u unsbexaTb TAXenbIX NocneacTBuin
HapylweHua obmeHa. KakoBa BEPOATHOCTb pOXAEHUS OONbHbLIX AETEN B CEMbE, A€ OOAUH U3 CYNpyros
rOMO3WUroTEH MO FeHy ranakro3emMun, HO pa3BuTue 6one3Hn y Hero 6biNo NpeaoTBpaLLEHO ANETON, 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 MOYOW UCLENSAOTCA aMUHOKUCIIOThI, KOTOPbIM COOTBETCTBYIOT Criefylolme 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 kKposb |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, BTOpoM pe3yc-nonoXxuteribHyt KpoBb | rpynnbl.
CynebHo-meguumHCKas akcnepTnsa yCTaHoBUMa, YTO OAMH M3 3TUX AeTten BHebpayHbin. [lo
Kakom 13 AByx nap annenemn UcknyaeTcst OTLOBCTBO?

5. FnyxoHemMoOTa cBsAi3aHa C BPOXAEHHOW rMyXOTOW, KOTOpasi NPensaTCTByeT 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 nepuoabl 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 noaTBepXxaeHns abnoreHesa (onbiT 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 yH1BepcanbHbiii 06LmiA 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 monekynsapHomn 6uonornn B NOHMMaHne 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 XMBbIX OPraHM3mMoB.
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 YenoBeYecKmx Nonynaummn
28. Mepuko-6bronornyeckume acnekTbl Hoocdepbl 1 OXpaHa 30,0POBbS YENOBEKA.

19.4. MeToaunyeckne matepmanbi, onpegensiiowme npouenypbl OLLleHUBaAHUA 3HAHUW, YME@HUN, HaBbIKOB
1 (Mnu) onbiTa AeATENIbHOCTU, XapaKTepuUyroLwmx 3Tanbl (popMupoBaHUs KOMNETEHLUN

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 [lonoxeHumem O Tekywen aTrecTaumm
obyyarowmxcs NO nporpamMamMm  Bbicllero obpasoBaHusi BopoHexckoro  rocyaapcTBEHHOro
yHMBepcuTteTa. Tekywasa atrectaums npoBoauTca B oopmax: ycmHo20 oripoca (UHOuesudyaribHbIl
oripoc, ppoHmarnbHas beceda, 0okadbl); NMUCbMEHHbIX pabom (KOHMPOJibHbIE, 3cce, 8bINOSIHEHUE
MpakmuKo- opueHmMuUpo8aHHbIx 3adaHul, tabopamopHbie pabomsi U fp.);, mecmuposaHusi. Kputepum
OL€HMBaAHWS NpPUBELEHDI BbILLE.

MpomexyToyHas aTTecTauusi NPOBOAUTCSA B COOTBETCTBUM C [ornoxXeHneM o MpoMeEXyTOYHON
aTTecTaumm obyyaroLmxcs no NporpaMmam Bbicllero obpasoBaHus.

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

ﬂpm oueHnBaHUN NCNOJ1b3YKOTCA Ka4eCTBEeHHbIE LLUKaslbl OLUEeHOK. KpVITepVIVI oueHnBaHuA
npmuBegeHbl Bbllle.



Mpumep KOHTPONbLHO-U3MEpPUTENbLHOro Mmatepumana ana gucgpdepeHUMpoBaHHOro 3avyeTta

YTBEPXOAKO
3aBepyoLmi kadeapon GUOXMMUN N PU3NONOTMK KIETKN

A.T. EnpuHues
25.03.2022

HanpasneHnue noarotosku 30.05.03 MeanumHckas KnbepHeTuka
OucunnnuHa B1.0.24 Buonorus

dopma 0byveHnsa ovyHasa Bua KOHTpoONsA 3a4eT ¢ OLEeHKOMN
Bug attectaummn 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
25.03.2022

HanpasneHnue noarotosku 30.05.03 MeauumHckas KnbepHeTmka

OucunnnuHa B1.0.24 Buonorus
dopma obyveHnsa o4Hasn
Bua KoHTpons ak3ameH

Bua atTectaumm npomexyto4vHas

KoHTponbHO-u3meputenbHbin matepmuan Ne1
1. OcobeHHOCTN npocTpaHcTBEHHOM opraHn3daumn OHK, mogenu OHK.
2. KneTo4HbIN LKKI, ero nepmoabl.

3. MeToAabl reHeTuKM YernoBeka. [eHeanornyeckmin MeTos.

Mpenogasatenb gou. O.B.bawapuHa
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NIUCT COrMACOBAHUN"

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHue/cneymnanbHOCTb 30.05.03 MeauuuHckasi KHOEpPHETHKA

KOO U HauMeHoB8aHue HarpaseHus/crneyuansHocmu

JucumnnunHa Buonorusa
KOO U HauMeHos8aHue OUCUUIIIUHbI

Mpodunb nogrotoBku/cneunanmsaumns MeanunHckas KubepHeTunka

8 coomsemcmeuu ¢ Y4ebHbIM rriaHom

dopma oby4yeHus OYHas

YuyebHbinn rog  2022/2023

OTBETCTBEHHbIN UCMOMHUTENDb

_._20__
QormkHocmb, nodpasdesieHue nodnucek pacuwughposka nodnucu
COI'NMACOBAHO
Kypatop OOIl
Nno HanpasneHuo/cneyunansHOCTH .20
noodnucek pacuwiughposka rnoodnucu
HauyanbHuk otaena obcnyxunsanuna 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 PASMELLAETCA




NUCT UBMEHEHUIt

PABOYEN MPOrPAMMbI YYEEHOW ONCLMMNNHDI

HanpasneHue/cneymnanbHOCTb 30.05.03 MeauuuHcKas KUOEpPHETHKA

KOO U HauMeHoB8aHue HarpasneHus/crneyuansHocmu

JucumnnunHa Bunonorus
KOO U HauMeHosaHue OUCUUIIIUHbI

Mpodunb nogrotoBku/cneumnanmsaumns MeanunHckas KubepHeTuka

8 coomsemcmeuu ¢ Y4ebHbIM rnaHoMm

dopma oby4eHuns OYHas

YyebHbin rog _ 2021/2022

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»




