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PABOYA4 NMPOMrPAMMA YYEBHOW OUCLUUNMNUHBI
B51.0.24 Buonorus

Kod u HaumeHosaHue OUCL(UHI'IUHI:I 8 coomeemcmeuu ¢ yqe6HbIM rsiaHom

1. Koo u» HauMeHoBaHMe cneunanbHOCTU:

30.05.02 MeguumnHckas bmocdunsmka

2. Mpodunb noaroToBku/cneuymanmsauus: MeavuunHckas 6uocdunsmka
3. KBanudumkaumsa BbINnyCKHUKA: Bpa4-6mocdunsnk
4. dopma obyyeHUsn: OYHas

5. Kachenpa, oTBevarLan 3a peanmsaumo QUCLUNIIUHBI:
c¢nsnonorum knetTku; kKacpegpa 6Modpun3nkn n GUOoTEXHONOrNN

kachegpa Gumoxmmum n

6. CocTtaBuTENM NPOrpaMmmbil: EnpuHueB AnekcaHgp TpocdmmoBuY, 3aB. Kachegpon
OMoxXMMumu u husnonornum KNneTku, AOKTOp 6GMONOorM4ecKux Hayk,

AHoxuHa anuHa BopucoBHa, accUCTeHT kKadeapbl 6MOXUMUK U DU3MONOrUN KNETKW,
KaHaAugaT 6MoNorMYecKux Hayk,

BawapuHa Onbra BnagumupoBHa, AoueHT kadeapbl 6Mocdn3nku n 6MoTEXHONOrNN, KaHanaaT
OMonornyeckmx Hayk

(®UO, yyeHas cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: HMC meguko-buonorudeckoro dakynsTteTta, npotokon Ne 2 ot
4.03.25

(HaumeHosaHue pekomeHOyrowel cmpykmypbi, dama, HOMep fNPoMmMoKoa)

8. YuyeOHbIN ropa: 2025/2026 CemecTtp(bl)/TpumecTp(bl): 1,2




9. Llenu 1 3apa4v y4e6HON ANCLUNIIUHDbI:

onpegerneHne OCHOBHbIX MOHATUI Buonorun, opmMmMpoBaHNe NPeacTaBreHnst O CTPYKTYpPeE XNBOW
Matepum n Hanbornee obLKMX €€ 3aKOHaX, a TakKe N3ydeHne MHOroobpasmns XnsHu, eé
NMPOUCXOXAEHUS U IBOSIOLINNA.

3apauu:
1) [atb onpegeneHne 6G1MonorMm Kak Haykm u ccpbopmmnpoBath NpeacTaBneHne O CyLLHOCTM XXNU3HM.

2) O3HaKOMWTb C OCHOBHbIMMW SIBIEHUSIMU N 3aKOHOMEPHOCTSIMU, CBOMCTBEHHBIMU BCEMY XXMBOMY
Ha pa3sHbIX YPOBHSAX OpraHu3auuu.

3) PaccmoTpeTb CTPYKTYPY U OYHKLMOHUPOBaHUE XMBbLIX OPraHU3MOB.

4) N3yunTb Bronornyeckoe pasHoobpasne XuBbiX CyLLECTB.

5) [Mo3HaKOMUTCA C 9BOSMOLMOHHBIM YYEHNEM.

6) MprobpecTn HaBbIKM MPAKTUYECKOro N3y4eHnsa buonornyecknx o6 beKToB.

10. MecTo yyebHOM AncuMNIUHbI B CTPykType OOI:

YyebHas gucuunnvHa «buonorua» oTtHocutcAa K 6asoBon yactu bnoka 1 «[ucumnnuHbl
(mogynun)»  ®PepgepanbHOro  rocygapcTBeHHoro  obpasoBaTenbHOro  craHgapTa  BbICLUEro
obpasoBaHusa no cneuuansHocty 30.05.02 MeanumHckasa 6uocusmnka (cneumanncr).

TpeGoBaHNA K BXOOHBIM 3HAHUSIM, YMEHUSIM U KOMMNETEHUMSIM: BriafleHMe OCHOBHbIMW MeToAamMu
Hay4YHOro MO3HaHWUS, UCMONb3yeMbIMM NPU BGUONOTMYECKUX WCCReOoBaHUSX XMBbLIX OOBLEKTOB U
9KOCUCTEM: ONUCaHWe, U3MepeHne, npoBedeHUe HabnodeHWn; BbISBNEHNWE U OLeHKa
aHTPOMOreHHbIX W3MEHEHWA B Npupode; BrnageHne MeTodamy CaMOCTOATENbHOM MNOCTAaHOBKM
OUONOrMYEecKUX 3SKCNEePUMEHTOB, OMUCAHUS, aHanuM3a U OLEHKU [OOCTOBEPHOCTU MONy4YeHHOro
pesynbTara.

11. MnaHupyemble pe3ynbTaTbl 00YYeHUA MO aucuunnmHe/Moaynio (3HaHUA, YMEHUSA, HaBbIKWN),
COOTHECEHHble C MIaHUPYyeMbIiMU pe3yfbTaTaMu OCBOEHUsi obpa3oBaTeNlbHOW NpPOrpamMmbl
(koMneTeHUMAMN BbINYCKHUKOB):

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




OrlNK-1 CnocobeH ucnonb3oBaTb U
NPUMeHATb PyHOaMeHTanbHbIe 1
npuknagHble MeguumMHcKue,
€CTeCTBEHHOHaYyu4Hble 3HaHuA ans
NOCTaHOBKM 1 peLLeHns
CTaHOapTHbIX U MHHOBALMOHHBIX
3aga4 npodeccruoHanbLHon
OEeATENbHOCTU

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

npodyeccmoHanbHbIX 3a4au.

3HaTb cBoMCcTBa BUONOrMYEcKmx
CUCTEM, CINTOXHYHO
MHOrOypOBHEBYH OpraHn3auuto
XUWBOW NPUPOLAbl, OCHOBHbIE
0COOEeHHOCTN opraHM3auum
KNEeTOYHOro YPOBHS: CTPOEHUE
KNeTKu, opraHnsaumio
HacnencTBeHHOro matepuana u
€ro peanusaumio B KIneTke,
BOCMNPON3BELEHNE KNETOK;
YMeTb ucnonb3oBaTtb
dyHOaMeHTanbHble
ouonornyeckue npencraeneHns
B chepe npodeccuoHanbHoOm
DEeATENbHOCTM ANA peLlleHns
HOBbIX 3a4a4; BOCNPMHUMATb
WHHOBALWUK B LEnsx
COBEPLLUEHCTBOBAHNSA CBOEN
npodeccnoHanbHom
neAaTenbHoCTY;

BrnapeTb HaBblkamu
Ka4eCTBEHHOro onpeaeneHunst
OopraHn4yeckmMx coeanHeHunmn
KNeTKU; MUKPOCKOMUYECKOro
nccnegoBaHmd Nnpenapartos
KNEeTOK N TKaHen n gpyrumm
ouonornyeckumn metogamn ans
peleHuns npogeccnoHanbHbIX
3agau.

OlK-1 CnocobeH ncnonb3oBaTthb U
NpUMeHsTb byHAaMeHTanbHbIE U
npuKnagHble MeauLUMHCKue,
€CTEeCTBEHHOHay4Hble 3HaHus ons
NOCTaHOBKMU U peLleHns
CTaHAApPTHbIX U MIHHOBALMOHHbIX
3aga4y npodeccrmoHanbHon
OEeATENbHOCTU

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

YMeTb UHTEpNpeTMpoBaTh
pe3ynbTaTtbl PU3NKO-
XUMUYECKUX, MaTEMATUYECKNX U
WHbIX €CTECTBEHHOHAaY4HbIX
NCCNeaoBaHWM NMpu peLLeHnm
npodeccrnoHanbHbIX 3aau.
Bnagetb anropTMOM OCHOBHbIX
PU3NKO-XUMNYECKMX,
MaTeMaTUYECKMX U UHbIX
€CTeCTBEHHOHaYy4HbIX MeTo40B
nccnenoBaHui.

13. Buabl yue6Hon paboThbl

12. O6beM AgucuMnNnMHbI B 3a4YeTHbIX eAuHuuax/vyac. (s coomsemcmeuu ¢ y4yebHLIM [naHOM) —
9 /324 )

dopma NpoMeXyTo4HHOM aTTecTaumm _1 cemecTp — 3a4€eT C OLEHKOM, 2 CEMECTP - 9K3aMeH

Bupg y4ebHon paboThl

TpyAoeMKOCTb

Bcero

Mo cemecTpam

1 cemecTp |

2 cemectp |




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

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

(MpoeKT)

dopma NpoMexyToYHOM aTTecTaunm - - 36

(3k3ameH —_36 _yac.)

Wtoro: 324 144 180

13.1. ConepkaHne ANCLMNIIUHBI

Ne n/n

HaumeHoBaHve pa3gena
ONCUMNNUHbI

CogepxaHue pasgena gucumnivHbl

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

Mpegmer Buonorum " CTPYKTYypa Buronornyeckon
Haykun. Knaccudmkaums 6Buonormyecknx HayK B3aBMCUMOCTU
OT obbeKTa nccrnegoBaHUi U OT YPOBHS OPraHn3aummy XXUBbIX
006bekToB. O6BbEKTLI Buonornn. MHoroobpaswue XXnBor NpUpoAabi.
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 pOCTY W© pasBuTHIO,
camoBoOCnpoussegeHve, HacneacTBEHHOCTD, aganTtauus.
MeToapb! obLenbuonormm: amnupunyeckun (HabnwaeHus,
3KCNEPUMEHT, CpaBHUTENbLHbLIN MEeTOo[, CUCTEMHbIN) N1
TeopeTnyeckun (akT - rmnoTesa - IMNUPUYECKUA YPOBEHD -

3aKOH - Teopus).

1.2

OCHOBHbIE NPU3HAKWN XMNBOW
maTepun. OnpegeneHue
NMOHATUSA «KU3Hb»

ATpUOYTHI KMU3HW: YNOPSAOYEHHOCTE U CMEUMEUYHOCTE CTPYKTYPDI,
LEenoCTHOCTb W  OUCKPEeTHOCTb; OOMEH BeLeCTB W  3Hepruu;
camoperynsiuus n romeoctas; ictopuyeckoe pa3sutue B3rnsgoB Ha
npupody  XW3HW.  YPOBHW  OpraHu3auum  XKMBbIX  CUCTEM
(opraHuyeckne MoOMeKynbl, MaKkpOMONeKyrnbl W WX aHcambnu,
KNeTOYHble OpraHennbl, KNEeTKW, TKaHW, OpraHbl, OpraHu3mel,
nonynsuun, Buabl, coobLecTsa, akocuctemsl, buoccepa).

1.3.

Buonorua kneTtkn

OTanbl pasBUTUA UNTONOMMU — Yy4eHus O kneTtke. KneTtoyHas
Teopus LlBaHHa. EguHCTBO M pasHoobpasne KMeTOYHbIX TUMOB.
OcHOBHblE  TUMblI  KIETOK: MpoKapuoTudeckad kKnetka —
GakTepmanbHasi U 3dykapuoTMyecKkas KreTka — pacTuTenbHas wu
XuBoTHad. CxoAcTBO M pasnuume OBYX TUMOB  KMETOK.
CumbuoTnyeckass Teopusi MPOUCXOXOEHUs] aykapuoT. Bupycbl kak
ocobas hopma opraHmnsaumm matepuu. lNoBeneHne BUpycoB

— BUAbl MHeKUMA. XKusHeHHble Lmknbl. Bupycel kak Bo3bygutenu
3aboneBaHni pacTeHM, >KUBOTHbIX W 4enoBeka. bakrepun.

CtpoeHue BakTepui. "paMm-nonoxuTerbHble n  rpamm-
oTpuuartenbHole Oaktepun. POCT © pa3MHOXeHUe, XXWU3HEHHble
LMKIbI. "eHeTnyeckas pekoMbuHauus (TpaHcdopmauus,

KOHblOrauusi, TpaHcgykums). [utaHue: canpodwuTbl, CUMOUOTHI,
napasutbl. 3HadeHue. [laTtoreHHble GakTepun Kak Bo3OyauTenu
3aboneBaHnin Y XMBOTHBIX M YenoBeka. JykapuoTuyeckasi KreTka.
MpuHUMNBI  CTPYKTYpHOW oOpraHm3aumm knetok. OO6wasa cxema
CTPOEHMSI  XXMBOTHOW W  pactutenbHonm  kneTkn.  OCHOBHbIe
CTPYKTYpHble efuHuubl nobor knetkn. Membpanbl. Aapo CtpoeHue
agpa. lMpoTonnasma, uMtonnasmMa, UMTo30Mb. SHAOMMa3MaTUYecKkmn
petukynyM. Pubocombl. Annapat lonbmxkn.  MutoxoHapun.
JInsocomel. Mepokcncomsl. LuTtockenet KNeTKW.
SHOocumbuoTMyeckas Teopust MPOUCXOXKAEHUS  XITOPOMacToB.
OcmoTu4veckne sisrneHus B knetke. Ocmoc. Typrop. Cocyulasa cuna.




MaTtonorus kneTtok. [laTtonornsa knetovHoro sgpa. WameHeHust
CTPYKTYpbl, pasmMepoB, ¢QopMbl M  yucna  MUTOXOHAOPUNA.
MuToxoHapuarnbHble 3aboneBanunst. JInaocomHble 6onesHn (6onesHu
NN30COMHOrO HakonneHus). N3meHeHuns rpaHynsipHon
aHAoNnasMaTnyecKom

ceTn n pubocom. NepokcncomMHble 60nesHu.
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XUMMUYECKUIN cOCTaB
3YKapUOTUYECKUX KINETOK

Xumunyeckas opraHusaums 3yKapnoTUYECKMX KMNEeTOK.
HeopraHuyeckue u opraHuyeckue BeLLECTBa, BXOAsLUME B COCTaB
KneTkn. Ponb M (PYHKUMW OTAENbHBIX XMMUYECKUX SIIEMEHTOB U
BOObl B KMeTkax M opraHuamax aykapuoT. Yrnesoabl W nunuapl:
CTPYKTYpPHasi opraHusauusi v posb B KneTke. MUrMeHTbl.

15

MeTtabonuam

MoHatne o  metabonuame. AHabonmam 1M kaTabonuam.
OHepreTvyeckun oOOMeH B KNeTke M ero CyWHOCTb. JTanbl
3HepreTudeckoro  obmeHa. AT®. OO6wasa  xapakTepucTuka
KNeToyHoro abixaHus. mukonus n umkn Kpebca. [bixateneHasa Lenb
N okucnuTenbHoe doctopunupoBaHue. AHa3pobHoe [bIXxaHue.
BHYTpMKNEeTOYHbIM  MOTOK  BewecTtB. MexaHuambl  perynsuum
BHYTPUKNETOYHOIO romeocTasa. Opyrve  BHYTPUKNETOYHbIE
MeXaHU3Mbl obwero  3HayeHus.  ABTOTpOpHOE  nNUTaHue.
Knaccudukaums opraHnamoB Mo rnaBHbIM UCTOYHWKAM yrnepoga u
3HEpPrnn, KoTopble OHU UCNOMb3ylT. PoTOoCUHTE3. DoToAbIXaHMeE.
doTocuHTe3Mpylowmne 6Gaktepum U CuHe-3eNneHble  BOAOPOCHN.
XeMOoCuHTeS. KpyrosopoThl MUHepanbHbIX 3neMeHToB
(brnoreoxnmmnyeckme UMKIbl). FeTepoTpodHOE NUTAHWE U €ero TUMbI.
3aboneBaHus, cBA3aHHble C oOOMeHOM BeuwecTB. ButamunHHas
HegocTaTovyHOCTb. AnmmeHTapHas auctpodus. OxnpeHne.
[vnabet. HapyweHnns obmeHa aHepruen.

1.6

MoneKynsipHbIA U KIETOYHbIN
YPOBHM OpraH13auunm XnBom
matepum.

CTtpykTypa 6enkoB. YpOBHW CTPYKTYpPHOW opraHusauum Oenka.
MoHaTne o donauHre GenkoB. [deHaTypaumsi 6enka. PyHkuum
6enkoB. CTpyKkTypa HYKNEeWHOBbIX KMCNOT. Bbuonornyeckas ponb
HykneuHoBbIx kucnot. AHK. MNepBuyHas n BTOpu4Hasa CTpyKTypa.
Mopgenb YoTtcoHa —Kpuka. MNonumopduam ctpyktypbl OHK.
Mepenaya reHeTU4eckon nHopmaumn B knetke. Pennukaumsa OHK,
ocHoBHble npuHumnel. Ctpyktypa PHK. Buabl PHK. TpaHckpunums.
OcHoBHbIe aTarnbl TpaHCcKpunumm.'eHeTnYecknii Kog u ero CBOMCTBa.
TpaHcnauusa. MexaHmam u aTanbl TpaHensaumm. CoBpemeHHas Mogernb
mMeMbpaHbl. PyHKUMM MembpaH.OCHOBHbIE cnocobbl Nnepegayn
curHana B KneTky. TpaHCMopT BeLecTB Yepes brornornyeckme
MembpaHbl.

1.7

Buonornsa pasmHoOXeHUs u
passuTus

Pa3amHoxeHue n pa3sutne. Cnocobbl pasmMHOXEHUS XXUBbIX
OpraHn3mMoB. XXusHeHHbIn umkn. OHToreHes. [ameTtoreHes. CTpoeHune
ramet. 3T1anbl aMGpuroreHesa.

1.8

OcHoBbl 06LWen n
MEOULNHCKON reHeTUKN

OcHoBbl reHeTuku. 3akoHbl MeHaens. Liutonormyeckme ocHOBbI
3aKOHOB HacneacTBeHHocT MeHaens. FeHoTun u heHoTUN.
CnoXHOCTb reHoTMNa. XpoMOCOMHas TeEopus HacNeaCTBEHHOCTU.
3akoH cuenneHusireHoB MopraHa. CoBpeMeHHble NpeacTaBneHusi o
reHe.

1.9

KoHuenumn, Teopun un
rmnoTesbl
BO3HUKHOBEHUSI)KNU3HU
Ha 3emne.
OBOMOLMNOHHOE Y4YeHNEe

'MnoTesbl 0 BO3HMKHOBEHUM XN3HU Ha 3emrie. TeopusiabnoreHesa.
OBontouUnoHHoe ydeHune. Teopus ssontoumn Y. [JapeuHa. OCHOBHbIE
nonoxeHuns. CUHTeTUYECKasa TeOpus 3BOMOLMM U COBPEMEHHAs
3BOMIOUNOHHAA Teopus. [[eHeTU4eCKMe XxapakTepucTUKA NONynALmnn.
3OnemMeHTapHble 3BOSNIOLUNOHHBIE (haKkTOopbl. 3aKOHOMEPHOCTH
Makpo3Bonounn. HanpaeneHnsa aBonoLMMrpynn opraHM3mMoB.
dopmebl 3BONOLMK rpynn. Bronornyeckunnporpecc n Guonornyeckui
perpecc. AHTpONoroeHes, ABMXYLINE CUIbl, OCHOBHbIE 3Tanbl.

1.10

Okonorusa 1 brnocdepa

OCHOBHbIE NOHATUSA 3KOJIOMM: SKONOrMYecKMe akTopbl, NONyNALMs,
ououeHo3s, akocuctema. OcHOBbI 3TONOMMN. B3anMooTHOLLEHUSs
yeroBeka u brocdephbl, oxpaHa okpyxKatoLlel cpeabl U COXpaHeHue
BMOBOro pa3Hoobpa3suskmnebix opraHuamMoB. Hoocdepa, ee
npoLunoe, HactosiLee nbyayuwee. Meguko-6uonornyeckme acnekTbi
Hoocdephbl M OXpaHa 340POBbS YeroBeka

2. lMpakTuyeckune 3aHaATUA

2.1

He npegycmoTpeHsl

3. JlabopamopHbie pabombi

3.1

BeepgeHue. bnonorus kak
Ba)XHas cOCTaBHadA 4YacTb

TexHuka 6esonacHoctu npu pabote B nabopatopun. MeToapl
n3yyeHus knetok. CeetoBas MuKpockonusi. MpuHUMN yCcTpoWcTBa




€CTeCTBO3HaHUA.

CBETOBOIO  MWKPOCKOMa, €ro  BO3MOXHOCTW.  OnNeKTPoHHas
Mukpockonus. [MpuHUMN  YyCTPOMCTBA 3MEKTPOHHOIO  MMKPOCKOMA.
MoHaTne ouonormuyeckom cUcTeMsl. MposasneHwue
06LWebnonornyeckmx 3akoOHOMEPHOCTEN Y Nioaen.

BrocounanbHaga npupoaa YenoBeka.

3.2

OCHOBHbIE MPU3HAKK XUBO
maTtepun. OnpeaeneHve
MOHATURA KN3HbY

CaolicTBa XUBOro. HacnepcteeHHOCTb n N3MEHYNBOCTDb;
CI'IeLJ,VI(bVI‘-IHOCTb B3aMMOOTHOLLEHUI CO cpe/:l,017|; CTapeHune n cMepTb.

3.3

Buonorusa kneTku

OcmoTuyeckne gasnenus B knetke. Ocmoc. Typrop. Cocywasa cuna.
OykapmoTmnyeckaa knetka. [lpuHUMNBI CTPYKTYPHOW OpraHu3auuun
knetok. ObLlasa cxema CTPOEHUS XXUBOTHOW U pacTUTENbHON KNETKN.
OcmoTuyeckne aBneHusa B kneTkax. lNMatonorua knetok. lNMNaTonorus
KneTovyHoro sgpa. WM3meHeHus CTPYKTypbl, pa3mepoB, (OpMbl U
yucna MUTOXOHOPUN. MwuToxoHapuanbHble 3aboneBaHus.
JInsocomHble  GonesHn (6oNesHM JIM3OCOMHOrO  HaKOMMEeHUs).
NameHeHMs rpaHynspHOM aHOonMnasMaTuyeckon cetun un pubocom.
MepokcucomHble 6onesHn. Bupychl kak Bo3byautenu 3abonesaHui
pacTeHN, XXNBOTHbIX " yenoseka. baktepuun, aHanus
MMKPOOMONOrMYECKOro cocTana.

3.4

XUMMYeckun cocrtas
3YKapUOTUYECKNX KNETOK

HeopraHnyeckue 1 opraHuMyeckue BellecTBa, BXOAsLLME BCOCTaB
KNeTKu.

PaccTpoiicTBa BOAHO-3/1EKTPONUTHOrO 06MeHa (gucruapun).
Ob6esBoxusaHue. OTeku. Yrnesoasl U NUNUAObI: CTPYKTYpHas
opraHv3aLms U porb B KNeTKe.

3.5

MeTtabonuam

OHepreTvyeckun oOOMeH B kneTtke W ero CyWHOCTb. JTanbl
aHepreTnyeckoro obmeHa. AT®. ObLian xapakTepucTuka KneTo4Horo
AblxaHus. PoToCKHTES.

3.6

MoneKynspHbIA 1 KNETOYHbIN
YPOBHW OpraH13aL/mm XXUBown
MaTepuu

TexHuka 6e3onacHOCTU Npu NpoBeaeHnn nabopaTopHbIx paborT.
LiBeTHble peakunm Ha 6enkn n ammHokmcnoTebl. OnpeaenexHve
cogepxaHus 6enka B npobe metogom Jloypwm.
KoHTponbHas pabota no teme «CTpykTypa U yHKUMNGENKOBY.
HykneuHoBble kucnotbl. Ctpyktypa [OHK. TNogrotoBka obpasuoB

nMMAOUNTOB AN U3YYEeHWs CTPYKTYpbl XpOMatuHa MeToOoM

dnyopecueHTHOM MUKpocKonNuu (C  KpacuTernem akpuaMHOBLIM

opaHxeBbIM), 0bcyxaeHve pesynbtatoB pabotel. PHK. Bugbl PHK,

UX CTPyKTYypa u dyHKumm. MNMogrotoska AOKIaA0B.

KoHTponbHass paGota no Teme «HyknemHoBble  KUCMOTHI.

MexaHn3mbl nepegayun reHeTnyeckon nHdopmaunumny.

CTtpyktypa u dyHKUuM mMembpaH. lVccnegoBaHne OCMOTUHECKOro
remonusa apuTtpoumTtoB. OnpegeneHve OCMOTUYECKOW XPYMKOCTH
apuTpoumToB. Bugpl TpaHcnopTa BewecTB 4Yepe3  KIEeTOYHYIo
membpaHy. PeweHvne 3agay no Teme «CTpykTypa u yHKUMK
mMembpaH, MemMBpaHHbI TPAHCMOPTY.

3.7.

Buonornsa pasmHoOXeHUs 1
passuTus

Buornorua pasmHoXeHUs U pasBuTus. FaMeToreHes.
Na6opaTtopHasapaboTta «M3yyeHue rameToreHesa "
OMMoJOTBOPEHNA B  oBpasuax C MOMOLLLI  CBETOBOro
MuKpockonax». dmbpuoreHes. JlabopaTopHas paboTa «3yyeHue
ApoGreHns n cTpoeHus 6nacTynbl B 06pasuax ¢ NOMOLLbHO
CBETOBOro MUKpockonay. [oarotoska 1 o6CyxaeHve AoKNaaos no
Teme «OHTOreHe3. Ocob6eHHOCTU OHTOreHe3a YenoBeKkay.
KoHTponbHasa paboTta no Teme «PasMHOXEHWe U pasBuTue.

3.8

OcHoBbl 06LLEeN K1
MEONLNHCKON FeHeTUKN

3akoHbl MeHaens. CnoXHocTb reHoTuna. PellueHve 3agay no
Teme. CuenneHHoe HacneagoBaHue. 'eHeTuka nona. PelueHne 3agau.
M3meHuymBoCTb. Buasl nameHunBoctu. MeToabl U3ydeHUs reHeTuUKu
yernoseka. CocTaBneHnereHeanorm4eckoro gpeea.
MonynsaunoHHas reHeTuka. 3akoH Xapau-BanHbGepra.
HacnencteeHHble bonesHu Yyernoseka. PellieHne 3agay no reme

3.9

KoHuenuuu, Teopum un
rmnoTe3bl BO3HUKHOBEHUA
XKU3HU Ha
3emne.3BONLNOHHOE
y4yeHve

KpeaLMoHWCTKMe KOHLEeNUMM, KOHLENLUM camo3apoXaeHuns, Teopum
BEYHOCTM KU3HWM WM TUMNOTE3bl  CTALMOHAPHOIO  COCTOSIHUS,
KOHUenumMm naHcnepmun. Teopun BO3HUMKHOBEHUS XKM3HU HA OCHOBE
XUMUYECKOM U BMONOrnYeckon 3BOMOLINN.

Tpyobl K. JlnHHes. 3BomoumoHHoe ydvenne XK.B. Jlamapka.
OBontounoHHoe ydeHne Y. [apBuHa. CuHTETMYECKAs Teopusi
aBonounn. F'eHeTnYeckMe XapakTepucTukM nonynsuun. FeHodoHa
nonynsauun. 3akoH Xapau-BainHGepra.. 'eHeTuKo- aBTOMaTU4ECKME
npouecchl. Myt n cnocobbl BUAoobGpasoBaTeNbHOIO NpoLecca.




AHTpoOnoroeHes, ABMXYLLUNE CUSbl, OCHOBHbIE 3Tanbl

3.10 B3anmooTHoOLWEeHNsT YyernoBeka u Buocdepsbl, akTyanbHble BOMPOCHI
Skonorus u brocepa OXpaHbl OKpyXalolleii cpeabl W 300pOBbsi ueroBeka. Meawko-
Buornoruyeckme acnekTbl HooCcepbl U OXpaHa 340pOBbS YernoBeka.
BnuaHne aHTponoreHHoro dakropa Ha HacneacTBeHHble U
HeHacneAcTBeHHble 3aboneBaHus

Yyenoseka.

13.2. Tembl (pasaenbl) AUCLUNIIUHBLI U BUAbI 3aHATUNA

Ne | HammeHoBaHue JleKumoHHb! | pynnoBble JTabopatopHble | CamocTosiTenbH Bcero
n/ Tembl (pa3gena) e3aHATuA KOHCYNbTaLuun | 3aHATUSA asn paborta
n

1 BeepeHue.

Buonoruna kak
BaXxHas 2 4 2 2 10
cocTaBHas 4yacTb
€CTEeCTBO3HaHuA.

2 OcCHOBHbIe
NPU3HAKKN XNBOM
MaTtepun. 4 4 2 4 14
Onpepnenexne
NOHATUSA
«KU3Hb»

3 Buonorua kneTtku

4 XMunyeckmm
cocTaB
3YKapMOTUYECKMX
KneTokK

5 MeTtabonusm 10 5 14 12 42

6 MonekynsapHbin n
KNeTOYHbIN
ypoBHU 8 4 10 8 30
opraHusauuu
XNBOWN MaTepum

7 Brnonorus
pa3MHoOXeHuda 1 8 4 10 8 60
pa3Butua

8 OcHoBbI 06LLen n

MeOULMHCKOM 4 4 10 8 26
reHeTuKu

9 KoHuenuun,
TEopUn 1 rmnoTesbl
BO3HUKHOBEHMSA 10 10 10 8 38
XWN3HU Ha 3emne.
OBOJIOLIMOHHOE
yyeHve

10 | Okonorus un
buocdepa

Wroro 64 50 96 78 288

14. MeToaun4yeckume ykasaHus ans oby4aroLmxcs N0 0OCBOGHUIO AUCLIUNIIUHDI

CamocTosTenbHass paboTa CTyAEeHTOB OCYLUECTBISIETCS C  WCMOfb30BAHMEM PEKOMEHOO0BAHHbLIX
y4eBHMKOB M y4ebHbIX NOCoOUiA B XOA4e NOAroTOBKM K nabopaTopHbIM 3aHATUSIM. CTyaeHTbl 3HaKOMATCS
C TEOPETUYECKMM MaTepuanom B MpoLecce NeKUMOHHOrO Kypca, CaMOCTOSITENbHO NpopabaTbiBaloT U



yCBamBalT TeopeTuyeckne 3HaHUS C WCMOoMb30BaHMEM peKkoMeHdyemon ydyebHom nuTepaTypbl U
y4ebHO- MeToauYecKknx Nnocobui, cornacHo ykasaHHoMy cnucky (n.15-16). Ha nabopaTopHbIX 3aHATUAX
CTydeHTbl B COCTaBe MaroW rpynnbl BbINOMHAKT Yy4yebHO- uccrefoBaTenbckyto paboTy. B xope
nabopaTopHbIX paboT CTyaeHTbl NpuobpeTatoT HaBblkM obpalleHns ¢ Guonornyecknmn obbekTamu,
yMeHVue onpeaensitb  OCOBEHHOCTW CTPOEHUS  PasfU4YHbIX  MOPMOSIOrMYECKUX CTPYKTYpP Ha
MKCMpOBaHHbIX NpenapaTax, CXxeMax M pUCyHkax, yMeHue peluaTb reHetudeckue 3agadn. B koHue
nabopaTtopHOro  3aHATMA  pes3ynbTaTbl M MaTepuanbl  y4yebHo-uccnegoBaTenbCckon  paboThbl
AOKNagblBalOTCs npenogasaTtento, npu Heobxogumoctn obcyxpgarTca B rpynne  (OT4eT o
nabopatopHoM 3aHATUKM). B crnydasix nponycka nabopaTopHOro 3aHATMS MO KakMM-NMbo npuymMHam
CTyAeHT 00si3aH €ero CamoCTOSATENbHO BbINOMHUTL MO KOHTPONEM npenogaBaTend BO BpeMs
NHAMBUAYanNbHbIX KOHCYNbTauun. Tekylwas atrectaunsa obecneymBaeT NpoOBEPKY OCBOEHUS y4ebHOro
mMaTepuana, npuobpeTeHnss 3HaHW, YMEHUIN N HABbIKOB B MpoLEcCe ayaUTOPHON N CaMOCTOSITENTbHOM
paboTbl CTyAEHTOB, (hopMmnpoBaHust NpodeccnoHanbHbix komneteHunn (ONNK-1). Tekywasa atTrectaums
no ancumnnmHe «buonornsa» BkntovaeT B ceba perynsipHble AoKnaabl CTYAEHTOB MO yka3aHHbiM B POC
TemMaM, OTBEeTbl Ha 3aHATUSAX U BbIMOSTHEHNE NMUCbMEHHbIX KOHTPOMNbHbBIX paboT Mo Kaxaomy pasgeny
avcumnnuHbl. Mpy NoAroToBke K goKNagam CTYAEHTbl M3ydaloT U KOHCMEKTUPYKT PEKOMEHLYEMYIO
npenogaesartenemM y4dyebHywo nuTepaTypy, CaMOCTOSTESNIbHO OCBauBalT MOHATUWHLIA  annapar.
[MnaHupoBaHne 1 opraHmMsaums TEKyLUMX aTTecTaumi 3HaHW, YMEHUN U HaBbIKOB OCYLLECTBMSETCA B
COOTBETCTBUM C copepxaHnem paboyen nporpamMmbl W KarneHAapHO- TeMaTUYeCcKMM MfaHoOM C
npuMeHeHnem OHAA OLEHOYHbIX CPedcTB. Tekywasa arrectaumsa sBndetcss obs3aTenbHoW, ee
pe3ynbTaTbl OLEeHMBAKTCA B OanfbHOW cuCTeME M MO pelueHnto kadedpbl MOryT ObiTb YYTEHbl Mpu
NPOMEXYTOYHON aTTecTaumm oby4varomxcsa. PopmMon NPOMEXKYTOYHOW aTTecTaumm 3HaHUN, YMEHUN U
HaBbIKOB OOy4YaloLMXCs SABMASETCA YCTHbIA 3K3aMeH BO BTOpoM cemecTpe. O6ydeHne nuy cC
OrpaHWYEHHbIMN  BO3MOXHOCTSIMA  30POBbS  OCYLLECTBNAETCA C Y4eTOM MWX WHAMBUAOYalbHbIX
Ncuxoum3anyecknx 0CobeHHOCTEN U B COOTBETCTBMM C MHAMBUAYASIbHOW NpOrpamMmMon peabunutauuu.
Ona nuy ¢ HapyweHueM cnyxa WHgopmaums no yyebHon aucumnnmHe (paboyas nporpamma
ANCUMNAMHBI, POHA OLIEHOYHbLIX CPEACTB, OCHOBHAsi U LOMNOMNHUTENbHAA nuTepaTypa) pa3MeLleHbl Ha
obpasoBatenbHom noptane (http://www.edu.vsu.ru). Ha nekumMoHHbIX U NabopaTopHbIX 3aHATUSAX MPU
HeoOXxoaMMOCTN  [OMnyckaeTca MPUCYTCTBME acCUCTEHTa, a TaKkke CypAonepeBOAYMKOB U
TUnocypoonepeBoOgYNKOB.

[MpomexxyToyHasa aTTecTaums 4ns nuy, ¢ HapyLweHUsIMA crnyxa NpoBOAUTCS B MUCbMEHHOW cbopMe, npu
3TOM WCMOMb3yKTCs obwme Kputepum oueHuBaHud. pun HeobxoamMmocTu, BPEMS MOArOTOBKW Ha
3a4yeTe MoxeT OblTb yBenuyeHo. [ns nuy C HapyweHWem 3peHus [OonyckaeTcs ayamanbHoe
npenocTaBneHne nHpopmMmaumm (Hanpumep, ¢ UCNorib3oBaHMEM NPOrpamMm - CUHTE3aTOPOB peyn), a Tak
K€ UCMonb30oBaHMe Ha NeKUUAX 3BYKO3anuChbiBatoLMX YCTPONCTB (OUKTO(OHOB 1 T.4.). Ha NeKumoHHbIX
N nabopaTopHbIX 3aHATUAX MpuM HeobXoOuMMOCTW [OMycKaeTca MpUCyTCTBME accucteHTa. [lpu
npoBeAeHNM NPOMEXYTOYHOW aTTecTaumn Ang nuy ¢ HapyLweHeM 3peHust TeCTUpOBaHME MOXET BbITb
3aMeHeHO Ha ycTHoe cobecepmoBaHue no BonpocaM. [Mpyu HeobxooMMocTn, BpeMsi NMOLrOTOBKM Ha
3K3aMeHe MOXeT OblTb yBenuyeHo. [Onsa nuy ¢ HapyLeHusIMM OMOopHO-ABUraTenlbHOro annapara C
YYETOM COCTOSHUSI UX 300POBbSI YaCTb 3aHATUA MOXET ObiTb peann3oBaHa OUCTAHUMOHHO B oopme
pedepaTtoB U 0hopMIIEHUS Npe3eHTauun No TeMaM 3aHATUIA B COOTBETCTBMM C y4eOHbIM nriaHoM. Ha
NEKUMOHHbIX 1 NabopaTopHbIX 3aHATUSX NPU HEOOXOAMMOCTM AOMyCKaeTCcs NPUCYTCTBME aCCUCTEHTA.
MpomexxyToyHasa aTTecTaums Ang nuuy ¢ HapyLweHUsiMU ONOPHO- ABUraTeNbHOro annapaTa NpoBoauTCS
Ha o0OWMxX OCHOBaHUAX, MNpM HeobxoaMMOCTM npouedypa 3adeTa MoXeT ObiTb peanv3oBaHa
ANCTaHUMOHHO (Hanpumep, Npyv noMmowy nporpammbl Skype mnu Ha obpasoBaTenbHOM nopTane
(http://www.edu.vsu.ru)).

15. NMepeyeHb OCHOBHOW U AOMNOJIHUTENIbLHOWN NUTEPaTYpPbl, PECYPCOB MHTEPHET, HEOOXOAUMbIX

Onsa oCBOEHUA AUCUUNNUHBLI (criucok numepamypbl oghopmrigemcss 8 coomsemcemeuu ¢ mpebosaHusmu [OCT u
ucrnonb3dyemcsi obujasi Ckeo3Hasi Hymepauusi Ord ecex UG08 UCMOYHUKOB)

a) OCHOBHasa nutepartypa:

Nen/n  WUCTOYHMK



1 MycTtaduH, A. T., bronorua : yyebHuk / A. I'. MyctadmH, B. b. 3axapoB. — Mocksa : KHOPyc,
2020. — 423 c. — ISBN 978-5-406-07514-2

2 ApbirmH, B. H., buonorma. Ana BbiNyCKHUMKOB LWKOA M NOCTYNAKLWMX B By3bl. : y4ebHOe nocobme
/ B. H. ApbirnH, A. I'. MyctaduH, ; noa pea. B. H. ApbirnHa. — MockBa : KHoPyc, 2020. — 584 c.
— ISBN 978-5-406-00826-3.

3 KonecHukos, C. U., Obwana 6uonormsa : yuebHoe nocobue / C. U. KonecHnkoB. — Mockga :
KHoPyc, 2020. — 287 c. — ISBN 978-5-406-07383-4

6) gononHuTenbHasa nuTeparypa:

Ne MNCTOYHMK
n/n

1 ApbirvH, B.H. Bronorusa. B 2 1. T. 1 [9neKkTpoHHbIM pecypc] / nog pea. B. H. fpbirmna. - M. :
MOTAP-Meana, 2015. — Mocksa : N'90TAP-Meama, 2015 .— 736 c. — buonormsa. B2 1. T. 1
[3nekTpoHHbIM pecypc] / noa pea. B. H. fApbirnHa. - M. : T0TAP-Meama, 2015. — ISBN
978-5-9704-3564-9 .— .

2 ApbirmH, B.H. Bronorus. B 2 1. T. 2 [1eKTpoHHbIM pecypc] : y4e6HMK / nog pea. B. H. ApbirmHa. -
M. : T30TAP-Meana, 2015. — MockBa : I90TAP-Meaua, 2015 .— 560 c. — bronormsa. B2 1. T. 2
[2neKkTpoHHbIM pecypc] : yuebHMK / noa ped. B. H. ApbirmHa. - M. : TO0TAP-Meaua, 2015. — ISBN
978-5-9704-3565-6 .— .

3 Mranu, O.b. Bronorua: pykoBoACTBO K SJa6OPaTOPHbIM 3aHATMAM [NEKTPOHHbIM pecypc] :
y4yebHoe nocobue / Mog pea. Miranm O.B. - M. : TOOTAP-Meaua, 2016. — MockBa : TO0TAP-
Meaua, 2016 .— 272 c. — b1onorus: pyKoBoACTBO K JJA60PAaTOPHbIM 3aHATUAM [I1EKTPOHHbIM
pecypc] : ydebHoe nocobue / Mog pea. Mranum 0.b. - M. : TOO0TAP-Megua, 2016. — ISBN
978-5-9704-3726-1 .— <URL:http://www.studentlibrary.ru/book/ISBN9785970437261.html>.

4 bawapnHa 0.B. O6wana 1 cucteMHaa 6uosorma : yuebHoe nocobue (Yuebuumk BIry) / 0.B.
BawapuHa, B.I'. ApTioxoB .— BopoHex : M3gatenbckmi gom By, 2017 .— 148 c.

5 CenueaHoBa H.B. MexaH13mbl TpaHchopMaLuK BELWECTB, 3HEPrMU U MHDOPMaLUK B
6uonormnyeckmx cuctemax / H.B. CennsaHoBa, A.T. EnpuHueB. - BopoHex : M3aaTeNlbCKui 10M
Bry, 2018 .— 108 c.

6 Bronorma: Y4e6HUK Ans CTYAEHTOB BbICLIMX YYE6HbIX 3aBeaeHun / Mog pea. akaa. PAO H.B.
Ye6oiwesa. — M.: 000 «M3paTenbctBO «MeauumnHCKoe MHhOpPMaLMOHHOE areHTCTBO», 2016. — 640 c.:
un.

B) MH(pOPMALIMOHHbIE 3NMEKTPOHHO-00pa3oBaTenbHblie pecypchl (ouunanbHble pecypcbl UHTEPHET)™:

Nen/n NCcTOYHMK
1 https://sbio.info/
2 www.lib.vsu.ru

3 https://bio.1sept.ru/bioarchive.php


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

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

* BHayane ykasbigearomcsi OBbC, ¢ kKomopbiMu umeromcsi 0oeoeopa y BIY, 3amem oOmKpbimble 351€KMPOHHO-
obpasosameribHble pecypchbl

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW paboThl

18.

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

Conepa; nep. ¢ aHra. H0./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. / A. Tewnop, H. 'puH, Y. CrayT ; noa pea. P.

Conepa; nep. c aHrA. K0./1. AM4eHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumit 3apy6eKHbIN
y4ye6HMK) .— ISBN 5-03-003684-9.
T.2.—3-eu3n. — 2007 .— 436 c.

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

Conepa; nep. c aHra. K0./1. AMYeHKoBa [1 ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIN
y4e6HMK) .— ISBN 5-03-003684-9.
T.3.—3-eun3a. — 2007 .— 451 c.

17. WHdOpMaLMOHHbIE TEeXHONOrMM, MUCNOoNb3yeMble ANA peanu3auum y4ebHowm
OUCUMNNUHBbI, BKNKO4Yas nporpaMmmHoe obecnevyeHne u MHGPOPMaALMUMOHHO-CNpPaBOYHbIE
cuctembl __ DreamSpark (HeorpaHM4yeHHOE KOJM-BO HACTOJSIbHbIX M CEPBEPHbBIX ONEPaLMOHHbIX
cuctem Microsoft ana ncnonb3oBaHnst B y4ebHOM M HAy4HOM MpoLiecce)

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuueH3uns Academic Open, gor.
0005003907-24374 o1 23.10.2006.

OdmcHas cuctema LibreOffice 4.4.4 (CBobogHO pacnpocTpaHAemMoe NporpaMMHoe
obecneyeHue)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No Level.
BeccpouHas nuueH3ua Academic OLP, gor. 3010-07/73-14 o1 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. BeccpoyHasa nuueH3ns
Academic OLP, por. 3010-07/73-14 ot 29.05.2014

MaTepuanbHO-TeXHU4YecKoe obecneyeHue ANCUUNNIINHBI:

YuebHas ayautopusi Ans nposefieHus | CrieupnanuanpoBaHHas meGenb, 3KpaH Ans MpoekTopa,
3aHATUIN NEKUMOHHoro Tuna (r.BopoHeX, | npoektop Acer X115H DLP, Hoyt6yk Lenovo G500 c

nnoug,gg,;: Yhusepcutetckas, A.1, NOM.I, | go3moxHOCTbIO NOAKIOYEHNS K ceTH «NHTEepHeT»
aya.

YyebHaa ayautopus Ans nposeaeHus | CneuuanuamposaHHas Mebenb, npoektop View Sonic |,
nabopaTopHbIX  3aHATWW,  TEKyLero HoyTOyk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKMOYEHUS K
KoHTponsa  (r.BopoHex, nnowasp cetu «HTEpHETY, coTokonopumeTp K®DK-2,
Yhusepcutetckas, A.1, nom.l, aya. 367) | yykpockons! MeauUMHCKUe «Buomeny, BEChI
anekTpoHHble Ohaus Scout Pro, UeHTtpudyra EBA 20,
TepmoctaT TC-80 M, cylumnbHbIv WKag

YueGHas ayautopus Ans NpoBefeHWs | CrieLpanuanpoBaHHas MeGerb, SKpaH Ans NpoeKTopa,
nabopaTopHbIX  3aHATUW,  TekyLero | npoektop Acer X115H DLP, Hoyt6yk Lenovo G500 c
KoHTpons  (r. BopoHex, nnowaab BO3MOXHOCTbIO MOAKIoYeHUs K ceTn «HTepHeT», ®IK
Yunsepcutetckas, A.1, nom.|, aya. 364) | kpk-3. MUKPOCKOMbI MeANLIMHCKIE «Bromeny




MomelLeHne ansa XpaHeHus "
npodunNakTn4ecKoro obcnyxuBaHus
yyebHoro obopypoBaHusa (r.BopoHex,
nnowagb YHusepcutetckas, a.1, nom.l,
aypn. 368a)

Hoytbyk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKITOYEHUSA K
cetn «HTepHeT»

YyebHas aygutopus Ans nNpoBeneHus
3aHATUA CEMUHAPCKOro Tuna, TEKYLLEro
KOHTpons(r. BopoHex, nnowagb
YHusepcuteTtckas, a.1, nom.l, aya. 61)

Cneuupanu3unpoBaHHas mebenb, pH-meTp nopTaTUBHbIN
HI83141; puctunnatop, 4 n/4, HepxaBetowasa ctanb 6e3
6aka Hakonutens, Liston; no3nmetp-pagnometp MKI-01-
10/10; mukpockon MBC - 10; Mnkpockon MeguuMHCKUR

BMOME[LL wucnonHenne BWUOME[L 2; pH-metp
KapMaHHbI, KOPOTKUA 9NEKTPOA;  CrneKTpodomeTp
Mpom3koJ1ab M3-5400YP; BUCKO3UMETP

YyebHasa aygutopua Ans nposefeHvs | CneumanuampoBaHHas mebenb

rpynnoBbIX " NHANBUAYanbHbIX

KOHCynbTauun, NPOMEXYTOYHOM

atTrectaumn  (r.BopoHex, nnouwiaab

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

OucnnenHbin  knacc, aygutopua ans | CneunannsmpoBaHHas mebenb, KOMMbOTEPbI

npoBeaeHus rpynnoBbIX n
NHOMBUAYANbHbIX KOHCyInbTauun,
nomelleHne Onss  CcaMOCTOATENbHOW
paboThl (r.BopoHex, nnouwiaab

YHuBepcutetckas, a.1, nom.l, ayg. 67)

(cuctemubin 6nok Intel Celeron CPU 430 1.8 GHz,
MoHUTOp Samsung SyncMaster 17) (12 wrt.) cC
BO3MOXHOCTbIO NOAKIIOYEHNA K CETU «IHTEPHET»

KomMnbloTepHbIN Knacc, ayautopua gns
npoBeaeHus rpynnoBbIX n
NMHOMBUAYANbHbIX
KOHCyIbTauum,MoMeLleHne ans
camMocToAATeNbHON paboThbl (r.BopoHex,
nnowagb YHueepcutetckas, a.1, nom.l,
aya. 40/5)

CneuunannsnpoBaHHas mebenb, KOMMNbIOTEPHI
(cuctemubin 6nok Pentium Dual Core CPU E6500,
moHutop LG Flatron L1742 (17 wT.) ¢ BO3MOXHOCTbLIO
nogknioveHns K cetn «IHTepHeT»

KoMnbloTepHLIN KNnacc, noMelleHne gns
camocTosiTenbHON paboTbl (r.BopoHex,
nnowagb YHuBepcutetckas, g.1, nom.l,
aya. 40/3)

CneumanusunpoBaHHas mebenb, KOMMNbOTEPDI
(cuctemubin 6nok Intel Core i5-2300 CPU, monuTop LG
Flatron E2251 (10 wT.) C BO3MOXHOCTbIO NOAKIIOYEHUSA K
cetn «HTepHeT»

19. ®PoHA OLEHOYHbIX CPEeACTB:

19.1. MNMepeyeHb KOMMNETEHUUM C YyKa3aHMeM 3TanoB (opMMpPOBaHUA M MNNaHUPYEMbIX pe3ynbLTaToB
obyyeHus

Ne Pasgensbl Kopa Kopa OueHouHble cpeacTBa /1A
n/n ANCUMMJIUHBI KoMMNeTeHLUMU MHAMKaTOopa TeKyLlen aTTecTaumm
(Moaynm)

1 Pazpenbi 1-10 OnK-1 OnK-1.2 Onpoc, npakTMyeckuMe 3ajaHuA,
KOHTPO/IbHble paboTbl, pelleHue
3a4au

2 Pazgenbl 1-10 OnnK-1 OnK-1.3 Onpoc, KOHTpOJ/IbHbIE pPaboThl,
peleHue 3aga4

lMpomexyToyHas [MepeyeHb BOMPOCOB K 3K3aMeHy

aTTecTtauud

dopma KoHTpon4 -
Ok3ameH




19.2. OnucaHue KpUTEpueB U LWKanbl OLEHMBaHUA KOMMETeHUMn (pe3ynbTaToB OOy4YeHus) npu

n pome)KyTquon aTrectauumn

IIpumep:

1) 3HaeT OCHOBHbIE (PU3NKO-XMMMUYECKUE, MAaTEMATUYECKME N MHbIE €CTECTBEHHOHAYYHbIE MOHATMA U
MeToAbl; pyHAaMeHTarnbHble OCHOBbI BMONOrMYecKnx 3aKOHOMEPHOCTEN, CTPOEHME U CBOWCTBA XUBOM
mMaTtepun, oblime MOoNekynsipHble MexaHM3Mbl B3aMMOLENCTBUM, NeXalimx B OCHOBE OMOonormyeckux
npoL,eccos

2) YmeeT wucnonb3oBaTb QyHOAMeHTanbHble Ouonormyeckue npeacrtaeBneHna B cdepe
npodeccnoHanbHON OEeATENbHOCTU AN PeLlueHMs HOBbIX 3afady; BOCMPMHMMATb WHHOBAUMKU B LENHAX
COBEpPLUEHCTBOBAHUA CBOEN NpodheCcCUOHANbHON AEATENbHOCTU; CaMOCTOATENbHO aHanuM3npoBaTb
MeOULIMHCKYI0 MHAOPMaUUIo, ycTaHaBnmMBaTb MPUYUMHHO-CIIEACTBEHHbIE CBA3U B (PYHKLMOHUPOBaHUU
6MOCMCTEM Pa3NMYHOrO YPOBHSI OpraHvM3aunn, cpaBHMBaTb, aHanNM3WpoBaTb, apryMmeHTUpoBaTb OTBET,
WITIOCTPUPOBATL Er0 CXEMaMU U PUCYHKaMU;

3) Bnageetr HaBblkaMM KaAuyeCTBEHHOrO OMNpeAerieHNs OpraHUYecKUxX COEAUHEHUN  KNeTKu;
MUKPOCKOMNMNYECKOr0 WUCCNeAoBaHUA npenapaToB KMEeTOK UM TKaHeW W gpyrumm  6rMonornyeckumu
MeTogamMn And peweHus npodeccuoHanbHbiX 3agad; TEPMUHONMOrMen [AaHHOW  AUCUMMNUHLI,

CMOCOBHOCTBLIO K CUCTEMHOMY MbILLITEHUIO.

YpoBeHb
o cchopmmpoBaH
Kputepun oLeHnBaHNsi KOMMNETEHLMI HOCTY LWkana oueHok
KOMMeTeHunn
Obyuvarowutica 8 nonHol mepe ernadeem MOHAMUUHbIM arnnapamom | [MoBbILLEHHbIV OTnnyHo
buosioau4eckol Hayku (meopemuyeckumMu OCHO8aMu OUCUUMIUHbI), YPOBEHb
criocobeH  unmocmpupogams  omeem  npumepamu,  ¢hakmamu,
OaHHbIMU Hay4HbIX uccriefo8aHuli, MPUMEHSIMb MmeopemuyecKue
3HaHus Or1d peweHus npakmu4eckux 3aday
Obyyvarowuticsi enadeem rnoHAMUUHbIM annapamom 0aHHOU BasoBblili Xopouo
obrnacmuHayKku (meopemudyeckumMu OcCHog8aMu OUCYUNAUHbL), HO YPOBEHb
donyckaem He3HadyumersibHble OWUbKU, HEMOYHOCMU,
ucneimbigaem
3ampyOHEHUS Npu pelweHuU npakmu4eckux 3aday;
deMOHCmMpupyem HerlofiHoe coomeemcmeue  3HaHul, ymeHud, MoporoBbii YposneTBopu-
Haebikog rpusedeHHbIM 8 mabruye nokaszamernsm, dornyckaem YpOBEHb TEnbHO
3HaYyumersnbHbIe OWUBKU Npu peweHuU npakmudyeckux 3aday
Obyyvarowuticas OdeMoOHcmpupyem ompbi8OYHbIE, hpacMeHmapHbIe - HeynosneTtsopu-
3HaHus, Oonyckaem epybble owubKu rpu omeeme Ha B80rPOoChl, TenbHO
deMoHCmMpuUpyem si8Hoe Hecoomeemcmeue 3HaHuUl, yMeHUU, HaeblK08
rpusedeHHbIM 8 mabrnuye rnokasameJsisim

19.3. TunoBble KOHTPONbHbIE 33af4aHMA UMW MHble MaTepuanbl, HeobxoauMbie ANA OLEHKU 3HaHUW,
YMEHWN, HaBbIKOB U (Mnun) onbiTa AeATeNbHOCTU, XapakTtepusyllwme 3Tanbl opMUMpoBaHUA
KOMMeTeHLUUn B npoLecce 0CBOEHMA obpa3oBaTenbHON NporpaMmmbl

19.3.1. lMepeyeHb BONPOCOB

19.3.1.1. NMepeyeHb BONPOCOB K 3a4€Ty

XapaKTepucTika XUBOro.

Buonorua B cucteme MeOULUMHCKUX Hayk.

© N o g bk~ w2

MopgrotoBuTEnbHbIE nepunoabl CTaHOBNEHUA 6uonoruun.

CTUXMINHO-QNaneKkTUyYecKuin nepunoa pa3sntma 61Monorun.

Buonorus - Hayka o0 XuBoK npupoae: NnpeaMeT U3yveHus, 3aaa4um u MeToapl.

PasBuTtune buonorun B nepmnoag mexaHmn4eckoro n MeTa(i)I/I3I/I‘-IeCKOFO €CTeCTBO3HaAHUA.

MepBbI 1 BTOPOW 3Tanbl Nepnoaa HoBENLIEN PEBOOLINN B €CTECTBO3HAHUKM 1 Bronornm

MeToabl obuiein Guonorun: amMnMpuyeckuin (HabnogeHue, IKCNEePUMEHT, CpaBHUTENbHbIN



METOA, CUCTEMHbIN) N TeopeTudeckni (pakT-runoTe3sa-amMmnupuYecKnin ypoBeHb-3akoH-Teopus)

9. [MoHsTMe Gronornyeckom CUCTEMBI

10. MNposiBneHne ob6webunonornyecknx 3akoHOMepHocTen y nopen. buocoumanbHas npupopa
yernoseka

11. CBoncTBa XMBOro: YMNoOpAOOYEHHOCTb W CNEeuUUYHOCTb CTPYKTYpbl, LENOCTHOCTb U
ONCKPETHOCTb; OOMEH BELLECTB U SHEPIMUN; CaMOPErynaAuUA U roMeocTas; HacneaCTBEHHOCTb U
N3MEHYMBOCTb; CNEUNGUYHOCTb B3AaNMOOTHOLLEHUI CO CPEAOW; CTAapEHNE U CMEPTb.

12. MaTepuanbHas CyLHOCTb XU3HW. icTopuyeckoe pa3BuTue B3rnaa0B Ha NpUpoay XU3Hu.

13. MaTtepuanuam: MexaHuuu3am, MalliMHHasa Teopusd, pusmnkanmusm. Migeanuam, BUTann3m.
CoBpeMEHHbIN B3rMnag Ha CYLLHOCTb XMU3HN.

14. YpoBHM OpraHu3auMn XuBbIX CUCTEM (OpraHu4yeckume MOSEKYSbl, MaKpOMOSEKysbl U WX
aHcaMbnn, KNeTOYHble OpraHensbl, KNeTKW, TKaHW, opraHbl, OpraHu3mbl, MONynaUMK, BUAbI,
coobuecTtBa, aKocucteMsbl, buocdepa)

15. CTpyKTypHasa 1 xuMmmnyeckasn opraHm3aumsi 3yKapnoTuyecKnx KneTok

16. Ponb 1 yHKUMM OTAENbHBIX XMMWYECKUX 3NEMEHTOB M BOAbl B KNeTKax M OopraHuamax
aykapuoT

17. OT1anbl pa3BuUTUA LNTONOMNK - yYeHUs1 O KneTke. KnetoyHasa Teopud LLiBaHHa.

18. EanHcTBO ¥ pa3Hoobpa3ne  KNeToyHblXx  TunoB.  OCHOBHble  TUMbl  KIETOB:
npokapuoTmyeckan Knetka - OGakTepuanbHad, WU 3ykKapuoTuyeckaa - pacTuTenbHaa u
XMBOTHas

19. Bupycbl kak ocobasa hopma opraHmM3auumn matepum

20. MNoBepeHve BMPYCOB - BUAbI NHPEKUNA (NMMTUYecKas UHMeKUns, nepcucTeHTHasa
nHpekums,naTeHTHaa nHekums). XKM3HeHHbIe LNKbI

21. Bupychbl kak Bo36yauTenu 3aboneBaHuin pacTeHuin, XMBOTHbIX 1 YenoBeKa.

22. CTtpoeHue GakTepuii. paMM-nonoxuTenbHble U rpaMmMm-oTpuuaTenbHble 6aktepuun. PocT un
pa3MHOXEHNE, XN3HEHHbIE LNKITbI.

23. MutaHne: canpoduTbl, CUMOUOHTBLI M Napa3uTbl. 3HadyeHne GakTepui B npupoge u ansd
yernoeeka.

24. QykapuoTtudeckasa knetka. lMpuHUMNbI CTPYKTYPHOM opraHm3auum knetok. Obuwaa cxema
CTPOEHUNS XMBOTHOW U PaCTUTENbHON KNETKMW.

25. DHpocMMburoTnyeckas Teopumsa NMPOUCXOXAEHNST XSTOPOMIAacTOB U MUTOXOHAPWIA.

26. OCHOBHble CTpPYKTypHble epuHuubl nbon Knetkn (membpaHbl, sApo, uuTonnasma,
SHA0MNIAa3MOTUYECKUI PETUKYNYM, puboCcoMbl, KoMNnekc Monbaxu, MUTOXOHAPWM, JIM30COMBI,
NEpPOKCUCOMbI, LMTOCKENET KNEeTKN, MUKPOUNaMEHTbI).

27. HeopraHquCKme N opraHn4yeckmne BeullecTtBa, BXoadllne B COCTaB KIETKU.

28 Ponb n (byHKLI,I/II/I OTAEJIbHbIX XUMUYECKUX 3J1EMEHTOB U BOObl B KNeTKax 1 opraHn3max 3ykapuor.

29 YFJ'IeBO,D,bI N nunungbl: CTPYKTYpHadA oOpraHu3auma m posib B KIeTKe.

30. MurmeHTbl. NurMmeHTbl OTOCUHTE3A

31. OcmoTuH4YecKue IBNeHUa B KneTke

32. lMatonorusa KneTku.

33. lMoHsiTne o meTtabonuame. AHabonnam n katabonumam.

34. DOHepreTu4eckunii 0bMeH B KNeTKe 1 ero CyLLHOCTb. dTanbl 3HEPreTM4eckoro obmeHa.



35. 3Heprus xummnyeckumx ceazen. Makpoaprudeckne cesasun. Ctpoerne, yHkumm n ponb ATO B

XN3HEAEATEJIbHOCTU KITETKWN.

36. Obuwas xapakTepncTnkKa KIeTo4YHOro AbiXxaHusi.

37. nukonus
38. Lukn Kpebca

39. [OpixaTenbHas uenb 1 okucnutenbHoe dochopunnpoBaHme.

40. AHaspobHoe ObixaHue.

41. MexaHu3mbl perynauum BHyTPUKIIETOYHOro roMeocTasa.

42. AsToTpohHOEe nuTaHue. Knaccudukaumsa opraHM3mMoB MO rnaBHbIM UCTOYHMKAM Yyrrepoaa

N3HEPrumn, KOTOpble OHU UCMOSb3YHOT.

43. doTocuHTE3

44. doTocuHTe3vpyoLme bakTepum N CMHe-3emneHble BOOOPOCIN.

45. XemMocuHTes.

46. KpyroBopoTbl MUHEpParbHbIX 3/1IEMEHTOB (6MOreoXMMmn4ecKme LMKbl).

47. leTepoTpoHOE NNTAHUE N €ro TUMbI.

48. 3aboneBaHua, cBfi3aHHble C obmMeHoM BELLIeCTB. ButamunHHas

HepocTaToYHOCTb. ANMMeHTapHasa auctpodpua. Oxupenne. [Juabert.

49. HapyweHust obmeHa aHepruen

50. BonesHu, CBSI3aHHble C HapyLLeHneM (YyHKUMOHUPOBaHUA hepMeHTOB

©Co~N>OR~wN =

OCHOBHbIX MeTabonmyeckmx nyTei.

19.3.1.2. NMepeyeHb BONPOCOB K 3K3aMeHY:

I. TeopeTnyeckas 4acTb
CtpykTypa 6enkoB. YpOBHM CTPYKTYpHOW OpraHm3aunm 6enka.
MoHATHMe o honauHre 6enkos.
OeHatypauus 6enka.
DyHKUMN 6ENKOB.
OHK. MNepBrnyHasa n BTopunyHaa cTpyktypa. Mogens YoTtcoHa - Kpuka.
MNMonumopduam cTpykTypbl JHK
Pennukauna OHK, oCHOBHbIE MPUHLMMBI.
MakpomorekynapHasa cTpyktypa PHK. Bugsl PHK.
Bronornyeckas ponb HyKnenHoBbIX KNCNOT. OCOBEHHOCTU NX CTPYKTYPbI U OYHKLWIA.
TpaHckpunumsa. OCHOBHbIE 3Tanbl TPAHCKPUMLMK.
["eHeTUYecKui Koa,n ero CBONCTBA.
TpaHcnauma. MexaHu3m 1 aTanbl TPaHCNALMM.
CoBpemeHHasa moaesnb MeMOpaHsbI.
Jlunnabl mem6paH.
Benkun membpaH, ux pyHKUMN.
KneTouyHble peLenTopbl, X CBOMCTBA.
OcHoBHble cnocobbl nepefayn curHana B KIeTky.
TpaHcnopT BewecTs Yepe3 buonornyeckne memobpaHbl.
Buabl naccuBHOro TpaHcnopTa.
AKTMBHbIA TPaHCNOPT.
MoHHbIe KaHasnbl 1 OHHbIE HacoCbl
TpaHCnopT BbICOKOMOSIEKYNAPHbIX BELLECTB. QHAO- M 9K30LUTO3.
KneTouHbIn UMK, ero nepuoabl
MuTO03 1 MeWno3, pasbl, 3HaveHne. MecTo Meno3a B XM3HEHHOM LUKIe OpraHu3MoB.
MecTo Melo3a B XM3HEHHOM LKIe OpraHn3mOoB.
MonoBoe n 6ecnonoe pa3aMHOXEHNE OPraHM3MOB.
MonoBble KNETKN, 0COBEHHOCTUN NX CTPOEHUS, MeTabonnama n yHKLUN.
ameToreHes y X1BOTHbIX.



29.
30.
31.
32.
33.

34.
35.

36.

37.

38.
39.
40.

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

51.
52.
53.

54.
55.
56.
57.

58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74.
75.
76.
77.
78.
79.

MHaneuayanbHoe pa3BuTME OpraHnama - oHToreHes. lNepnognsaunsa oHToreHesa.

Tunbl pa3BUTUA Y XUBOTHbIX.

OMmb6puoreHes y XMBOTHLIX. ATanbl aMbproreHesa.

3apogblILEeBble JIMCTKA U X NPOU3BOAHbIE.

MexaHn3mbl oOHTOreHe3a. [leneHune, murpauus, CopTupoBka, rubens, anddepeHumpoBka
KNeToK.

OmbpuoHanbHasa nHaykumsi. AmbproHanbHas perynsauma. LLlenocTHOCTb OHTOoreHesa.

. Poct, andbdepeHumanma n nHTerpaumsi - OCHOBHbIE NPOLLECChI B pa3BUTUM OpraHu3ma.
Mmbenb KNeToK 1 eé ponb B NpoLeccax MopdoreHesa.

PereHepaumnsa. ®dusnonorumdeckass M apgantuBHaa pereHepaums. KneTtouHble UCTOYHMKK
pereHepaumu.

Ponb BHelwHen cpegpl B pasBuTUM opraHuama. [MoctamOpuroHanbHbIN Nepuog, oHToreHesa.
Tunbl NOCTaMOpPMOHANBLHOIO pa3BuTUS. TUMbl pOCTa OPraHN3MoB.

MpoaonXnTenbHOCTb OHTOreHe3a Kak BUAOBOW NPU3HaK.

3aBMCMMOCTb NMPOABMEHUSA CTapeHUs OT reHOTUNa, YCNnoBmin 1 06pasa XusHu.

CrtapeHue KaK aTan uHausmayanbHoro pas3sutns. MexaHnambl cTapeHnst (MofieKkynspHble,
reHeTU4YecKne, KNneTouHble N CUCTEMHbIE).

Kputnyeckne nepmnogbl B OHTOreHe3e YenoBeka.

OCHOBHbIE MOHATUSA FTEHETUKM.

3akoHbl MeHgens. LiutTonornyeckme ocHOBbI 3aKOHOB HacneacTBeHHocTn Menaens.

CoBpeMeHHbIE NpeACTaBEHUSA O reHe.

XpOMOCOMHasi Teopus HacneaCTBEHHOCTMU.

3aKoH cuenneHns reHos (3akoH MopraHa).

"eHeTuKa nona.

"eHOTUN M cbeHOTUN.

"eHOTUN KaK LLenoCcTHasA UCTOPMYECKM CNOXMBLLAACA CUCTEMA.

CnoxHocTb reHotuna. Baammopenctene reHoB. Baanmogencteue annenbHbIX Fr€HOB: NMOJSTHOE
OOMWHUPOBaHME, HEMONTHOE LOMUHUPOBAHNE, KOAOMWHNPOBAHWE, CBEPXA0OMNHNPOBAHME.

B3aumogencTeme HeannenbHbIX FEHOB: KOMMIEMEHTAPHOCTb, 3MMCTas, NoJIMMEpUS.

DOpMbI U3MEHUYMBOCTM XMBbIX OPraHU3MOB.

MogudukaumoHHas uameHumBocte. Hopma peakuuun. CraTuctudeckme 3aKOHOMEPHOCTU
MOANUKALMOHHON N3MEHYMBOCTMN.

KombuHaTuBHasA N3MEHYNBOCTb, €€ NPUYMHBI.

MyTaumoHHas n3MeH4YMBOCTb. MyTauum 1 NpUYUHbBI X NOABMEHNUS.

MyTaumoHHas Teopus.

Knaccudukauma mytaumn. Bugpl mytaumin (reHOMHbIE, XPOMOCOMHbIE, FreHHbIE; FreHepaTUBHbIE
N comaTtmyeckme)

MyTareHHble haKTopbl.

HacnencteeHHble 3aboneBaHna YenoBeka.

["eHOMHbIE, XPOMOCOMHbIE M FEHHbIE MyTaLUK Yy YENOBEKa.

3aKOH roMOoNorMyecknx paaoB B HacneacTBeHHOM nameH4msoctu H.. BaBunosa, ero 3HadeHue
B CENEKLUN 1 B MegULMHE.

HaTypanuctnyeckas 6uonorua n nepmog, CUCTEMaTUKN.

Pa6oTbl K. IluHHeA

OBonoLMOHHas Guonorus, UCTopus pas3BUTMA NpeacTaBneHnii 06 3BONIOLUN XNBbIX CUCTEM.

OBontounoHHoe yyeHne X.b. llamapka.

OBonLMOHHOE yyeHne Y. [lapBuHa.

MponcxoxaeHne (BO3HNKHOBEHME) XU3HWN Ha 3emie: KOHLENUMN, TEOPUX N TMNoTe3bl.

Teopun caMmo3apoXaeHUs XU3Hn n abnoreHesa. Butanmam.

Teopus abrnoreHe3a OnapuHa - XongenHa.

CoBpemeHHan Teopusa abuoreHeza. Xumuyeckas aBonwouua  (bnoxmmudeckua  wunm
npebuoTnyeckas sBonoLms).

OKcneprMeHTarnbHble NOATBEPXAEHUS abuoreHesa.

M'mapoTepManbHble UICTOYHMKM 3aPOXAEHNS XUSHMN.

Teopus PHK-mupa.

lMepexopn K opraHN3MeHHOMY YPOBHIO.

LUCA - nocnegHuin yHuBepcanbHbi 06Lwmi npeaok.

MepBble cO06LLECTBA XUBbLIX OPraHN3MOB.

MNosiBreHne MHOMOKIIETOUHbIX OPraHM3MOB.

CuHTeTn4eCKasa Teopus 3BOMOLNN.

"eHodoHa nonynsaumn. 3akoH Xapau - BanHbepra.



80. BnemeHTapHble (hakTopbl SBOMOLNN

81. Ponb myTauui B aBonounmn

82. TlonynAuuoHHbIe BOSHbI. [eHeTNKo-aBTOMaTU4ECKUe npoueccol. [lpend reHos.

83. OcHOBHbIE MOMOXEHUA CUHTETUYECKON TEOPUM 3BOSOLMM

84. CoBpemeHHasi 3BOIIOLMOHHANA Teopus

85. 3aKoHOMEpPHOCTU MaKpPO3BONOLUN

86. Tunbl BUAOO6pa3oBaTenbHOro npouecca: unetTmyeckoe, rmépnaoreHHoe, AMBEPreHTHOE.

87. Cnocobbl BUaoobpasoBaHus: reorpacdmyeckoe, 3KOnorn4yeckoe.

88. ®opmbl 3BONIOLMM FPYyNM.

89. HanpaBneHua aBonouuMM rpynn opraHnamoB. Buonorumyeckuin nporpecc 1 Guonornyeckui
perpecc.

90. TMyTn gocTmxeHua GMonornyeckoro nporpecca.

91. [okasaTenbCTBa 3BOSIOLMM: MOMEKYNAPHO-rEHETUYECKHME.

92. [dokasaTenbCTBa 3BOMOLMN: CPAaBHUTENbHO-aHaTOMUYECKHME.

93. [okasaTenbCcrBa 3BOMKOLMUW: 3MOPUOSIOTMYECKNE, MaNeoHTONorMyeckme n buoreorpagumyeckme..

94. OcobeHHOCTM aHTpoMoreHesa.

95. Otanbl aHTponoreHesa. [lperoMuHMaHasn ctaamsa aHTponoreHesa

96. OMWHWMAOHBLIN 3Tan aHTpornoreHesa

97. CoBpeMeHHas cuctema opraHM4eckoro Mmpa.

98. OCHOBHbIE MOHATUA 3KOMOMNK: IKONTOrM4yeckne hakTopbl, Nonynsaumsa, 6MoLeHo3, aKkocucTema.

99. OcHoBbl aTONOMMMU.

100. B3aumooTHOLLIEHMS YenoBeka U buocdepbl, OXpaHa OKPYyXaloLen cpeabl U COXpaHeHue
BMAOBOro pa3Hoobpasmsa XunBbIX OPraHM3MoB.

101. Hoocdbepa, ee npownoe, HacTosiLee 1 byayliee.

102. Meaunko-6uonornyeckme acnekTbl Hoocepbl U OXpaHa 340POBbA YesoBeka.

Il. MNpakTnyeckasa YyacTb

1 LiBeTHble peakumn Ha 6enkn 1 aMUHOKUCNOTI.

2.  O6uwas cTpyKkTypHas dopmyna aMMHOKUCNOTbI, 06pa3oBaHmne NenTuaHON CBA3N.

3. TMpuHumn meTtopa Iloypu ana onpegeneHuns KOHUeHTpauun 6enka B pacTBope.

4. O6bACHUTE, KaK NOCTPOUTb KanMbpoBOYHbLIN rpaduk Ans pacyeTa cogepxaHusa 6enka B
pacTBope.

5. O6Lwasn cTpyKTypHasa dopmyna Hykneotuaa, dochoanacnpHoOn CBaA3N.

6. Kakue meTtogpl ucnonbaytot and uccnegosaxHus [OHK B coctaBe Knetkn?

7. Hapwucynte cxemy pennukaumm OHK.

8. HapucywnTte cxemy TpaHCKpunumu.

9. Hapucyunte cxemy TpaHcnauum PHK.

10. Hapwucynte cxemy nepegayn reHeTU4ECKON MHAOPMaLNn B KINeTKe.

11. Kakuve meToabl MICNOMb3yoT AN onpeaenieHns cTeneHyn remonusa 3puTpounTos?

12. MexaHn3am remonmnsa spuTpounToB

13. Hapucywnte mogenb membpaHbl, NOKaXUTe, Kakne TPaHCMOPTHbIE CUCTEMbI (DYHKLMOHMPYHOT B
MembpaHe.

14. HapwucyiTte cxemy nepegaydv curHana ot KNeTo4yHOro peuenTtopa B KNeTKy.

15. PewnTb 3agayy nNo Teme «CTpoeHue n yHKLUMM GuomemopaH»

16. PewnTb 3agavy no Teme «MemMbpaHHbIi TPaHCMOPT»

17. HapucyinTe XM3HEHHbIN LUKIT OpraHM3ma C 3uroTM4eCcKon peaykumen

18. HapucyinTe XM3HEHHbIN LMK OpraHM3ma C raMeTUyeckon peayKumen

19. HapucyinTe XU3HEeHHbIN LMK OpraHn3ma C NpoMeXxyTO4YHON pedyKLumen

20. Hapucynte cxemy rameTtoreHesa y XMBOTHbIX

21. HapwucyiTe gpobnenue (Ha npumepe amdubum 1 MNeKonUTaroLLEro)

22. Hapucynte 6nactyny (Ha npumepe amubun, NTULLbI U MIIEKOMUTAKOLLENO)

23. HapwucywTte cTaguio paHHen Henpynbl (Ha npumepe ampudun)

24. KpuTtudeckne nepmogpl B OHTOreHese YenoBeka.

25. CyuwHocTb 3kcnepumeHTa Munnepa - KOopw.

26. PelumnTb reHeTUYECKYIO 3aa4y N0 TEME «AMTMOPUAHOE CKPELLUMBaAHNE»

27. PelwuTb reHeTUYECKyo 3aa4y rno TeMe «He3aBUCUMOE HacneaoBaHne»

28. PelwwmnTb reHeTU4ecKyo 3agady no TemMe «CuensieHHoe HacneaoBaHne»

29. PelumnTb reHeTMYeCKyIo 3aavy o TeMe «cLensieHme C nosom»

30. PewwnTtb reHeTUYECKYIO 3a4a4y N0 TEME «NOMNYyNAUMOHHAs reHeTuKa»

31. CocraBuTtb reHeanormyeckoe ApeBo, NOSAICHUTb HacneaoBaHue NPU3HaKoB.

32. MeToabl reHeTUKKN YenoBeka. bnusHeLoBbI MmeToA.

33. MeTtogapl reHeTuKM yenoseka. lNonynsaumoHHO-CTaTUCTUYECKUI METOA,



34. MeTopabl reHeTUKU YyenoBeka. [TeHeanornyecknim MeToa,

35. MeToapl reHeTHKN YenoBeka. LiutoreHeTu4eckumn metog,

36. MeToabl reHeTUKM YenoBeka. buoxmmmnyeckuin metoa n metop aHanmsa JHK.

37. OcobeHHOCTU YernoBeKa Kak 00bekTa nccnenoBaHuin B reHeTUKe.

38. HacnepncrtBeHHble 3aboneBaHus YenoBeka.

39. [eHOMHbIe, XpOMOCOMHbBIE N FTEHHbIE MyTaLMK Yy YENOBEKA.

40. TlpueeguTe npumep npucnocobneHHocTn. O6bACHUTE BO3HMKHOBEHME MPUCNOCOBNEHHOCTM C
no3uunn gapsnHn3ma

41. TlonynAunoHHbIe BOMHbI U Apend reHoB B YernoBe4yeckom obLecTee

42. W3onauma B nonynsumsx Nogen.

43. EcTecTBeHHbI 0TOOpP B NONynsaumax nogen.

44. Hapucynte cxemMy KpyroBopoTa yrrnepoaa B buocgepe.

45. HapucywnTte cxemMy KpyroBopoTa a3oTa B 6uocdepe.

46. Hapucyinte cxemy AencTBus aKonorndeckoro dakropa

47. OxpaHa oKpyxXatoLen cpeabl U CoXxpaHeHne BMAOBOro pa3Hoobpa3uns XmMBbIX OpraHU3MOB.

48. Meanko-6monormyeckme acnekTbl Hoocdepbl M OXpaHa 340POBbA YeNoBeKa.

49. 3BKonorn4yeckKum KpM3mnc n COCTosiHME 340POBbS YernoBeKka
Oxpy:xarolias cpefia ¥ TeHeTHIeCKUH IPy3 YeTOBEUECKUX MO JIAIIHA

19.3.2. MNepeyvyeHb NpaKTU4YECKUX 3aAaHUN

Tema « OcHo8HbIe ripu3sHaku xueol mamepuu. OnpederieHue noHsImMusi
«KU3Hb»

XuBble OpraHn3mbl OTNIMYAKOTCA OT HEXMBbIX CUCTEM CIIOXHOCTLIO U CTPYKTYPHOMN U (hYHKLMOHANBHOM
yrnopsao4eHHOCTbI0. BbisBUTE YepTbl CXOACTBA M OTNINYUS XUBbIX OPraHN3MOB OT 0O LEKTOB HEXMBOM
npupoabl. OTBET NPOUNTIOCTPUPYIATE NPUMEPAMMN.

Mup XuBOoN Npupoabl NpeacTaBnseT coboil COBOKYMHOCTb GMOMOrMYECKMX CUCTEM Pa3HOr0 YPOBHS
opraHMsauun, KOTOpble HaXoAATCA B HENpepbiBHOM B3aumMoaencTBun. Packpoiite B3aumocBA3b
PasfuYHbIX YPOBHEW CTPYKTYPHOW OpraHusauumM XuBOTHOro mwupa. OTBeT npounocTpupyinte
npumepamMu.

O6ocHyITe, NOYEMY BO3HUKHOBEHMWE U CYLLIECTBOBAHUE XN3HU Ha 3eMrie CBA3bIBaOT C BOAOM

Bce runotesbl BO3HMKHOBEHUS XU3HU Ha 3eMiie MOXHO pasfiennTb Ha ABe rpynnbl: Teopumn GroreHesa u
abuoreHesa. B yem ux cywHocTb? OxapakTepusynTe M3BECTHbIE BaM rMMNoTe3bl U3 Kaxaon rpynnbl.

Tema « Memabosnu3m»

5. ToHkuin cpe3 knybHs kapTodens NoMecTUny B AUCTUNNMPOBaHHY0 Boay. Kakue uameHeHus
NPOU30OMAYT B €ro KrneTkax Yyepes HekoTopoe BpeMa? OTBET NOACHUTE.

6. bBuonornyeckoe OKWUCIEHME B OpraHU3Me YenoBeKa CXOAHO MO XMMWUYEeCKOMY MpOLEeccy C
cxuraHnem Tonnuea (yrns, Topda, gepesa). Kakne BelectBa OKUCNAOTCA B OpraHu3me 4enoseka u
Kakue obLiue ¢ ropeHneM NpoayKTbl 06pa3ytoTcs B pe3ynbTaTte 3TUX NpoLeccoB?

7. O6bACHUTE, NMoYeMy B KIeTKax MbIEYHOW TKaHW HEeTPeHMPOBAHHOro YernoBeka nocne
HanpsXEéHHON hmanyeckon paboTbl BO3HNKAET YyBCTBO Honu.

8. B ueM cocTouT CBA3b AblXxaHusa 1 poTocuHTe3a?

9. Ckonbko Monekyn AT® 6yOeT CUHTE3MpPOBaTbCA B KIEeTKax 3yKapuoT MNpu MOSIHOM
okMcCneHun dparMeHTa Mosnekynbl Kpaxmana, coctoswero u3 70 ocTtaTtkoB rnoko3bl? OTBeT
NosICHMUTE.

10. B npouecce rnukonusa o6pa3oBanocb 42 Mornekysnbl NMPOBUHOTPagHON KUcnoTbl. Kakoe
KONMYECTBO MOJIEKYS1 TfOKO3bl NOABEPrIOCh pacLllensieHnto U ckonbko mornekyn AT®D obpasyetca
NPV NOSTHOM OKUCNEHNN?

11. B auccumumnsaumio Bctynuno 10 monekyn rniokosbl. Onpegenute konuyectso AT® nocne
rNNKONM3a, Nocrne KUCIopogHOro aTana u CyMMapHbIi 3pdeKT AUCCUMUNALNN.

12. B auccumunsaumio Bctynuno 15 monekyn rmokosbl. Onpegenute konudyectBo AT® nocrne
rANKONM3a, Nocrne KUCopoagHOro aTana u CyMMapHbI 3 deKkT AUCCUMUNSALNN.

13. B guccumunaumio Bectynuno 18 monekyn rnoko3bl. Onpepenute konmdectso AT® nocne
rMMKONN3a, nocne KUCNopoAHOro atarna u cyMmapHbii apekT guccumMmnnaumnn.

14. B anccumunaumio BCTynuno 23 Monekynbl rniokosbl. Onpeaenute konudectso ATD nocne
rANKONN3a, Nocse KUCIopogHoro atana u CyMmapHbii 3pdeKkT ANCCMMUNALUN.



15. B guccumunsumio Bctynuno 27 Monekyn rnoko3bl. Onpepenute konuvectso AT® nocne
rNMKONM3a, Nocne KMCINOopOAHOro aTana U CyMMapHbIn 3deKT AUCCUMUNALNN.
16. B anccumunaumio Bctynuno 32 monekynbl rnioko3sbl. Onpeaenute konudectso ATD nocne
rAMKONN3a, Nocne KUCIOPOAHOro aTana u CyMmapHbin 3pdeKT ANCCUMUNALUN.

17. B umkn Kpebca Bctynuno 6 wmonekyn [NBK. Onpepenute konuyectBo AT® nocne
KMCNOPOAHOro 3Tana, CyMMapHbl 3(MEKT AUCCUMUMALMU U KOMMYECTBO MOMEKYN [OKO3bl,
BCTYNUBLLEN B AUCCUMUIIALMIO.

18. B umkn Kpebca Bctynuno 8 wmonekyn [MBK. Onpepenute konuyectBo AT® nocne
KMCNIOPOAHOro 3Tana, CyMMapHbin 3ddeKT AUCCUMUAALMM U KONMMYECTBO MOMEKYN [IHOKO3bl,
BCTYNUBLLEN B ANCCUMUIIALMIO.

19. B uukn Kpebca Bctynuno 10 monekyn MNBK. Onpepenute konuyectBo AT® nocne
KMCNOPOAHOro 3Tana, CyMMapHbl 3eKkT OUCCUMUNALUM U KONMYECTBO MOJEKYN [NHOKO3bl,
BCTYNUBLLEN B ANCCUMUIIALMIO.

20. B umkn Kpebca sctynuno 14 monekyn [MBK. Onpepenute konuyectso AT® nocne
KMCNOPOAHOro 3Tana, CyMMapHbln 3(deKkT AUCCUMUNALMM U KOMYECTBO MOJSEKYN [OKO3bl,
BCTYNUBLLEN B AUCCUMUIIALMIO.

21. B umkn Kpebca sctynuno 28 monekyn [MBK. Onpepenute konuyectso AT® nocne
KMCIIOPOAHOro 3Tana, CyMMapHbil 3deKT ANCCMMUNALMU U KONMMYECTBO MOJIEKYS TJIOKO3bl,
BCTYNUBLLEN B AUCCUMUIIALMIO.

22. MNaumeHTy, cTpagalowemMmy MWHCYMHO3aBUCUMbIM caxapHbiM guabetom, 6bino
peKkoMeHOO0BaHO YBENMYEHNE >XUPOB KakK WMCTOYHUKA aHeprun. Bonpocbl: 1. Kakue nyTtu
OKUCNeHus rnwko3bl Bbl 3HaeTe? 2. Kakve anbTepHaTUBHbIE UCTOYHUKU SHEPIUN MOXET
ncrnionb3oBatb krnetka npu CL? 3. KakoBa cyabba M30bbITOYHbIX KonmyecTB aueTtun KoA,
obpasyeMbIX MpU OKUCIIEHUU XUPHBbIX KNCAOT Y 6onbHoro CA? 4. Kak namenutcs pH kposu u
Moum y 6onbHoro CL] npu ncnosib3oBaHnK

XXMPOB KaK UCTOYHUKA 3HEPrnn?

2 3.lNoBbllEeHME KOHLUEHTpaUMM Kakux KOMMOHEHTOB KPOBM MMOYM paccMaTpuBaeTcs
Kak Kputepuin gekomneHcaumm CL17?

19.3.3. TecTtoBbIe 3agaHudA
Tema «buonozaus knemkuy (3.3.)
1) dnemeHTapHasa eAMHULA MOSEKYNSIPHO-FreHEeTMYECKOro YPOBHS OpraHM3auum
XXU3HU
a)kneTtka 6) Guoccepa B) reH r)nonynsauma
2) KneTto4Hble ¢hopMbl XKU3HU, UMerowme opopMIieHHoe Aapo
a) darm  ©) Bupycsbl B) NPOKapPUOThLI I3yKapuoTbl
3) Co3paTtensimm KNneTo4YHON TeOpPUN ABNAKOTCA
a) Y. dapsuH n A. Yonnec 6) P.Tyku H. 'pro

B) T. lWeaHH n M. Wnengen r) . Mengens n T. MopraH

4) CTPYKTYpPHbI KOMNOHEHT KNETKNU, KOTOPbIN UMEETCA Uy NPOKapuoT, 'y
aykapuoT
a) annapat [lonbaxn 6) aHgonnasMaTu4eckas ceTb B) IM30COMa ) MUTOXOHAPUSA  A)
HapyXHas nnasmaTnyeckas membpaHa
5) OpraHouma, KOTOPbIN BCTPeYaeTCs TOJNIbKO Yy pacTEeHUMA U OTCYTCTBYET Yy
XUBOTHbIX U rPUOGOB,Ha3biBaeTcA
a) MuToxoHapua 6) xnoponnacTt B) MUMKpOTpybouUKa r) aHgonnasmartnyeckas cetb 4)
nusocoma
6) B cocTtaB sinepHON 060NM04KM KNETOK 3yKapuoT BXoaAT MeMOpaHblI.
a)l ©)2 B)3 r)BpasHblX KNneTkax pasHoe KOSIN4eCTBO
7) KakoBa ponb uutonnasmbl B KneTke?
a) npuaaeT kneTke gopMy; 0) OCyLLeCTBNAET CBSA3b MEXAY YaCTAMU KNETKU;

B) BbINOSHSAET 3aLMUTHYIO DYHKUMIO; ) obecneynBaeT NOCTyNieHne BELLECTB B KMETKY.

Tema «Xumu4decKkuli cocmas 3yKkapuomu4yeCcKuX KIemok»



8. Hambonee pacnpocTpaHeHHbIMU B KNeTKaxX XXMBbIX OPraHU3MOB 3J1IeMeHTaMM1
ABNAKOTCA:
a) NVO,H,S; 6)C,H,N,O; B)S,Fe,0,C; 1noO,S,H,Fe
9.BewecTBa, XOpoLLO pacTBOpUMbIE B BoAe, Ha3biBarOTCS
a)rmgpocunbHble 6) rmapodobHbie B) ampudunbHbie
10. Benku - aTo GrononmMMmepbl MOHOMEPaMK, KOTOPOIo ABMSOTCS:a) HYKNeoTUabI;
6)aMUHOKNCIOTLI; B) a30TUCTbl€ OCHOBAHWS
11. PepmMeHTbI BbINOMHAKT criegyowme pyHKUUN:
a) ABNATCA OCHOBHbIM MCTOYHUKOM 3Hepruu; 6) yckopsaT BUoXMMmnieckne peakumm;s)
TPaHCMOPTUPYHOT KMUCNOpOL;

r) y4acTBYHOT B XMMUYECKOW peakumm, NpeBpaLlasicb B Apyrue BellecTsa

12. Monekyna BellecTBa, COCTOsILLAA U3 HYKNeOoTUAOB U uMmerowas sua
OAHOLENOYHOWN HUTHU:
a) PHK; 6) AT®; B) OHK; r) AQ®.
13. Ha opraHonenTMyeckMe CBOMCTBa NUTbLEBOW BOAbI OKa3biBaeT BIUAHUE
NoBbILWEeHHOEe coAepxaHue:
a) xenesa 0) ptopa B) MmonMbaeHa r) HUTpaToOB

14. MonuncaxapuAabl BbIMNOJHAIT caeayowme PyHKUMN:
a) Pe3sepB nuwimM U 3Heprum 6) Perynauma ocMOTUYECKOro AaBsieHMA  B) 3awmTa r)

15. K HacbIWEeHHbIM XXUPHbIM KMCIOTAM OTHOCATCA:
A) NanbmntnHoBaa b) OnemnHoBaa B) J/luHonesasa ') ApaxmaoHoBas

16. Y pacTEHUM M }KUBOTHbIX B Ka4eCTBe BOAOOTTA/IKMBAIOLErO NOKPbITHSA
MCNONb3YTCA
A) Bockn b) Caxapa B) Nmkonunugbl ') ®ochonmnumbl

17. MarHuu B KNETKM BbINOJIHAET paj (PM3MON0rMYECKUX PoSien:
A)BxoguT B coctaB xnopodunna b) AKTUBMpyeT paboTy HEKOTOPbLIX (hepMeHTOB
B) Moaaep:xmnBaet ocMoTUYecKoe agaBneHme ) Bxogmt B coctaB reMornobmHa

18. K KakoMy BUAY XMMUYECKMX DNIEMEHTOB KeTKM oTHocATcA K, Fe, Mg, Na?
A) MaKpo3nemMeHTbl; b) MUMKpoaneMeHTbl; B) yabTpaMMKpPO3JEMEHTLI.

19. K peayumpyowmm caxapaM OTHOCAT:
A) Manbto3a b) Nnwokosza B) Caxapo3a IM) J/laktosa

20. Nonucaxapmpg, MOHOMEPOM KOTOPOro AIBNAETCA caxaposa. BoicTynaeT B Kayectse
3anacHoOro BelecTBa B KOPHEBOM CUCTEME U KNYOHAX pacTeHUM:

A) Kpaxman b) XutnH B) MNnmkoreHn T) Uennwonosa

21. YcTaHOBMTE COOTBETCTBUE MeXAY DYHKLMEN/CBOMCTBOM COeAUHEHUS U
OGMOMNOSIMMEPOM, AJ1IA KOTOPOr0 OHA XapaKTepHa.

A) 6enok b) AHK

1) XpaHeHMe HacneACTBEHHOW MHbOPMaLMK

2) obpa3oBaHMe HOBbIX MOJIEKYN NYTEM CaMOYyABOEHUA

3) yCKOpeHMEe XMMMUYECKMX peaKLmu

4) apnsaeTtca ob6sa3aTeIbHbIM KOMMNOHEHTOM MeMOPaHbl K/IETKU
5) 3awmTa oT MHMOEKUMOHHBIX/ YyKEePOAHbIX areHTOB

6) nepesava HacneaCTBEHHOM MHOPMaLUK

22. BbibepuTe XMMMYECKUM 3IEMEHT, ANA KOTOPOro BepHbl ciiefylime yTBepKaeHus:
BXOAMT B COCTaB KO3H3UMa A U BUTAaMMUHOB (IMNoeBas KUCN0Ta, GUOTUH, TUAMMH) ;



CTPYKTYypHas poJib npu ¢OpMMPOBaHMM MOJIEKY/Ibl 6e/1Ka; BXOAUT B COCTAB LUCTEMHA,
LUMCTUMHA M METMOHMHA; o6ecneYmBaeT peryasaumio OKMC/IMTEIbHO-BOCCTAHOBUTE/IbHOIO
noTeHuunana.

A) Cepa b) )Keneso B) Asot ') MarHmi

23. Cpeav npeanoXKeHHbIX BApUAHTOB BbibepuTe NpocTbie 6eNKu:

A) AnbbymuHbl B) ®docdonpotenHsl B) MavkonpoteuHsl M) TuctoHbl [) FnobynvHbl E)
CkneponpoTeunHsl

) HykneonpoteunHsbl 3) JIMnonpoTenHbl

19.3.4. lNepeyeHb BonpocoB Ans onpoca no teme «lpokapuoTnyeckas knetka»

Tema «buonozaus knemkuy (3.3.)

1. O6LasA XxapaKTepPUCTMKA NMPOKAPUOTUYKCKOM KNeTKU. OCOBEHHOCTM CTPOEHMSA
NMPOKAPMOTUUYECKOM KNETKM.

CpaBHUTE/IbHAs XapaKTEPMCTUKA NPOKAPMOTUYECKOM M SYKapMOTMUECKOM KNETOK.
OCO6EHHOCTM HYKJIEUHOBBIX KMCJIOT 6aKTEPUM

CTpoeHune 6akTepurasibHbIX KNETOYHbIX CTEHOK

PasMHokeHWe 6aKkTepui

PocT 1 pasBuTMeE GaKTEpPUM

Krytmeu. MNvnu

Cnopbl 6aKkTepui

9. Mnaasmmabl

10. Me3ocoma

11. Knaccudukauus 6aktepum

PN ARWN

19.3.5. lNlepeyeHb BONPOCOB AJ1A ONpoca Nno TemMe «JyKapMoTUYeCKasa KleTKa»

1. OCOGEHHOCTU CTPYKTYPHOM OpPraHM3aLMm 3yKapMOTMYECKOM KNETKM

2. Mnactuabl, xnoponnacTbl ( npoucxoxaeHme, xmm. CocTan)

3. Bakyonb, aapo, AApbIWKO, NaasMogecMsl, umMtonaasma. CTpyKkTypa U yHKUUM.

4. KnetoyHasa cTeHKa, ee xmM. CocTaB 1 DYHKLMM.

5. XapaKTepuCT1Ka OpraHoMA0B 3YKapUOTUUYECKOM KNETKM: SHAOMNIa3MaTUYECKUIA
PETUKYYM, MUTOXOHAPUU U UX MPOUCXOXKAEHNE

6. P60COMbI 3YKapM1OTMYEKOM KNETKU( CTPOEHME U BMOXMMMUYECKUIA COCTaB), annapat
FoONbAXM, NIM30COMbI, MEPOKCUCOMbI, MUKPOTPYBOUKM U MUKPO(PUIAMEHTbI (CTPOEHME U
yHKUMM), BHoNOrMYecKMe MeMBpaHbl( CBOMCTBA M YHKLMM).

7. DHAOUMTO3 M 3K30umTO3. NMUHOUMTO3 1 paroumTos.

8. ABTobarma. ABTonms.

9. Nnasmonns. TypropHoe gasneHue. OCMOTUYECKOE JaBsieHue

19.3.6. NepeyeHb BONpPOCOB A/1A OMNpoOCa No TeMe «IHepreTM4yeckmuii o6MeH B
KNeTKe»

1. ToHATUEe MeTaboNM3M. XapaKTepPUCTMKA aHABOIMYECKUX M KaTaboIMYECKUX
npoLeccos.

Oco6EeHHOCTH BMOSHEPrETMKM PaCcTUTENBHOM KNeTku. PoTocuHTe3. Bronornyeckas
poJsib poTOCMHTE3A

CeeToBasa 1 TeMHoBasA ¢a3sbl POTOCUHTE3A

MUrMeHTbl pacTUTENIbHOM KNETKM

doTocHMHTETUYECKOE (hochopenmpoBaHme

O6Lana xapaKTepmCTUKa KJNETOYHOro AblXaHWA

'n1konns

Lnkn Kpebca

JHepreTMyeckuit 6anaHc a3po6HOro AbiXxaHWs

g

WX N U AW



10. AHas3po6Hoe AbixaHue

19.3.7. NMepeyeHb 3agaHN ANs KOHTPOINbHLIX paboTt
Tema «MonekynapHbIl U KIemoYHbIU ypo8HU opeaHu3ayuu xusot mamepuu» (2.6 u 3.6)
Kontponbnas padora Nel. CTpykTypa 1 CBOMCTBa OEIKOB

1. Kakune ypoBHU CTPYKTYpPHOM OopraHu3aumm 6enkoB BblAENAT B HacToswee BpemMa?
KpaTkooxapakTepuaymnTe ux.

2. Yto Takoe hepMeHTbI? KakoB MexaHn3m Ux AencTBns?

3. Hanuwwute obLyto CTpyKTypHYH0 (hopMyny aMUHOKUCAOTHI.

4. KcaHTONpoTeNHOBasA peakuus Ha 6enkn. B yem coctont npuHumn metoaa?

5. Yto coboun npencraBnseT BToOpu4Hasa CTpykTypa 6enka? Kakune n3BecTHbl BUAbI
BTOPUYHONCTPYKTYpPbI?

6. MNpuBeanTe Nnpumepbl TPaHCNOPTHON OYHKUMKN BENKOB.

7. Hanuwute peakuuio o6pa3oBaHns NenTaHON CBA3MN.

8. B yem cywHocTb MeToga Jloypun?

9. Uto Takoe nenTuaHas cBA3b? Kakue CBOMCTBa NENTUAHON rpynnbl Bbl 3HaeTe?

10. MpuBeaunTe npMmepbl 3aLUTHON PYHKLUUKN B6ENKOB.

11. MNepeuuncnute rmapodobHbie aMUHOKUCIIOTI.

12. OnNnwmnTe, Kak NOCTPOUTL KannbpoBOYHYHO NPSAMYIO ANsi ONpeAeneHnsa KOHLEHTpauum

6enka.

13. Kakne cBA3M yyacTBylT B (DOPMUPOBAHUM TPETUYHON CTPYKTYpbl 6enka? Kakyto
ponb B (OPMUPOBaAHUN CTPYKTypbl 6enka wurpaioT ruapodobHble B3aumopencTeua? B
pesynbTaTe Yero OHM BO3HMKAOT?

14. Yto Takoe dponanHr 6enka?

15. B yeM cocTouT CTpyKTypHasi pyHKLMA 6enkos.

16. Kak onpepenntb KOHUEHTpaumto 6enka, 3Hasa ONTUYECKYHo NIIOTHOCTb pacTBopa?

17. Yto cobon npeacraBnsaeT YeTBepTMYHAA CTPYKTypa benka? Yem oHa otnnyaetcs
oT accouuaTtoB 6enka?

18. UTo Takoe peHaTtypauma 6enkos? YTo nponcxogut npy eHaTypaummn?

19. MNMepeuncnute rmapopuIbHbLIE aMUHOKUCIOTHI.

20. Kakne kayecTBeHHble peakuun Ha 6enku Bbl 3HaeTe? C kakumu rpynnamu 6enka
NPOTEKATITN peakunn?

KoHnTpo/sibHas pa6oTa N2 2 «HyK/1enHOBbIe KUCJI0ThI. MexXaHM3Mbl IepeAayu
reHeTu4ecKoMmHpopmanuu»

OxapakTtepusyite ctpyktypy OHK.

UTo cobon npeacraBnseT Hykneotuan? Hapucynte cxemy CTpoeHus HyKneotuaa
YUTo cobown npeactaBnseT nepeuyHas cTpyktypa OHK?

Kakune cBaA3u 06pa3ytoT NepBUYHYIO 1 BTOPUYHYHO CTPYKTYpy JHK?

Onuwwute mogens OHK YoTcoHa - Kpuka.

Kakue npoctpaHcTBeHHble dopMbl [HK Bbl 3HaeTe? B uem wux
OoTNNYMTENbHLIEOCOBEHHOCTN?

7. YTO Takoe XpoMaTUH U XpOMOCOMbI? Kakue 6enku BXxogAaT B COCTaB XpoMaTuHa?
8. Yto cobon npeacTaBnstoT HYKNEoCOMbI?

9. [llepeuncnute ypoBHU NPOCTPAHCTBEHHOW YKITaAKN XpOMaTUHA B XpPOMOCOMY.

10. HazoBute pyHkumm OHK.

11. HazoBute ocobeHHocTu cTpykTypbl PHK (B cpaBHeHun ¢ [HK).

12. Yto cobon npeacTtaBnsieT nepBmMyHasa cTpyktypa PHK?

13. Kakune Bugbl PHK Bbl 3HaeTe?

14. Hapucynte 1 noacHuTte cxemy ctpoeHuns mPHK.

15. OxapakTepn3ynte oCO6eHHOCTM CTPYKTYpbl U PyHKUMN TPHK.

16. Hapucynte n nosaicHute cxemy ctpoeHus TPHK.

17. Kakue dyHKumm n ctpyktypy nmeet pPHK? Yto cobon npegcraBnaioT pubocombl?
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18. Kakne Bnapl manbix perynatopHbix PHK Bbl 3HaeTe?

19. Y10 Takoe reHeTu4eckum Koa?

20. Ha3oBuTE 1 NOACHUTE CBOMCTBA FrEHETUYECKOro Koaa.

21. B 4yeM CyLHOCTb TakK Ha3blBaeMOW LieHTParibHON A0rMbl MONEKYNsipHon 6uonornn?

22. Yto Takoe TpaHckpunuua OHK?

23. Yto Takoe TpaHcnaums PHK?

24. Y10 Takoe pennukauua OHK? B kakon (pase KneTo4yHoro LuMKna nponcxogut
pennukauma QHK?

25. OnuwmTe OCHOBHbIE NPUHLMMbI pennnkaumm JHK.

26. YTo NOHMMaIOT MO, NOSIYKOHCEPBATMBHBIM XapakTepoM pennmkaumm?

27. YTto Takoe pennukaTneHasa Bunka?

28. OnuwnTe cobbITNA pennnkKaunmn B XpOHOSIOrMYeCKOM nopsaake.

29. Yt0 Takoe npanmep?

30. Yto cobon npeacrasnsaoT pparmeHTbl Okazaku?

31. B yem cocTouT cywHOCTb TpaHcKpunuumn OHK?

32. YT0 TaKoe TPaHCKPUNTOH?

33. Yt0 Takoe npomoTop?

34. HazoBuTe 1 oxapakTtepnsynte ctagum TpaHCKpUnuuu.

35. Y10 cobon npeactaBnsoT pubocombl? Kakme LeHTpbl hopMUpyoTCa B
pubocome npuTpaHcnauMn?

36. Kak nponcxoanT akTMBauysa aMUHOKMUCOT?

37. OnnwmnTe UHUUMAUMIO TPaHCNAUUN.

38. Hapucyinte cxemy pacrnonoxeHus yHKUMOHanNbHbIX LLEHTPOB B pubocome.
Kakyto ponbBbINOSIHAET KaXabli U3 3TUX LLEHTPOB?

39. Kakune cobbiTs NpOnCXoaaT B XOAE 3MI0HraumMm TpaHcnauum?
40. Kak ocyLecTBngeTca TepMuHaLms TpaHcnauumn?

KonTposibHasi pa6ota N23 «cTpykTypa 1 yHKIIUU MEMOPaH»

1. Mogenb MeMbpaHbl - XMOKOCTHO-MO3anyHas; NOACHUTE, NoYemy.

2. CoBpeMeHHas Mofernb MembpaHbl - AMHaMmunyeckas. lNoacHuTe, noyemy.

3. Kakune yHKUMM BbINOMAHSAT MeMOpaHHble 6enkun?

4. YTo Takoe KneTouyHble peLenTopbl? Kakne Tunbl KNeToYHbIX peuenTtopoB Bl 3HaeTe?

5. Kakoe paccTosiHMe Ha NOBEpPXHOCTU MeMOpaHbl 3pUTpoLMTa «NPOXOAMT» MONeKyna
docconunuaa 3a 1 cekyHay B pe3ynbtate natepanbHon auddy3nn? KoadduumeHT
naTtepanbHoit auddyaun Dy = 10-12 m2/c. MepemelleHne onpepensetca dopmynoit S = 2 \Dit.
CpaBHUTE C OKPY>XHOCTbIO 3pUTpoLUTa AMAMETPOM 8 MKM.

6. ®epmeHT Na*,K*-ATdaza B nnaamatmyeckon membpaHe apuTpouuTa cosepLumnn 6
unknoB.Kakoe KONMMYecTBO MOHOB HATpuA M Kanusa Obino nNpyu 3TOM TPAHCMOPTMPOBaHO B
KNneTky n n3 Hee?CKosbko ObiI0 M3pacxofoBaHO aHeprun, ecnv rmaponns 1 mona AT®
conpoBoxpaaeTcsa BbigeneHnem 33,6 Kx?

7. ®epmeHT Ca?*-ATdaza B nna3maTtuyeckon membpaHe aputpounta coeeplumn 12
umknoB.Kakoe KOnmM4yecTBO MOHOB Kanbuusa 6bifio Npu 3TOM TPaHCNOPTUPOBAHO U Kyaa?

8. PepmeHT Ca2*-ATda3za B MmembpaHe AINC coBeplunn 6 LUMKNOB. Kakoe KonmMyecTBo
WOHOB Kanbuusa 6bIN10 NpyM 3TOM TPaAHCNOPTUPOBaAHO M Kyaa? CKonbko Obino n3pacxoaoBaHo
aHeprum, ecnu rmgponus 1 mona AT® conposoxaaeTcs BolgeneHnem 33,6 K1x?

9. OnuwuTe, KakMm NyTeM B KNEeTKy NOCTynatT MOHbI Kanbumsa. Kak oHW BbIBOAATCS
N3LMTOMIA3Mbl KNETKM?

10. OnuwKMTe, KaK OCyLLEeCTBAAETCA TPAHCNOPT F/II0KO3bl B K/IETKY.

CKONbKO 6bI10 M3pacxof0BaHO SHEpPruu, ecam rmapoamns 1 mona ATO
conpoBoxgaetcaBblageneHmem 33,6 kAx?

11. KaK ocyLiecTBasSeTCA TPaHCMOPT GE/IKOB U3 KNETKU, r4e OHU OblIM CUHTE3MPOBaHbI?
12. Y10 Takoe npoctaa auddysma? [llpMBeanTe npuMMepbl BeLWECTB, KOTOpble
TPaAHCMOPTMPYHOTCA Yepe3 MeEMOPaHy NyTeM NPOCToM AnbdY3MM.
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KoHTponbHas pabota Ne 4. Tema «buonoausi pasmHoxeHuUsi u passumusi» (2.7 u 3.7)

KneTouHbIM UMK, ero nepuoapi

MuT03, dasbl, 3HaYEHHE.

Mer1o3, dasbl, 3HaYeHHMe.

CpaBHMTb MUTO3 M MEMO3.

MecTo Meio3a B *KM3HEHHOM LIMK/1e OpraHM3MOB.

becnonoe pasMHoXKeHWE OpraHM3MOB.

MonoBoe pa3sMHOXKEHUE OpPraHM3MOB.

MapTeHoreHes, ero 3Ha4YeHue.

MonoBble KNETKM, 0COBEHHOCTU MX CTPOEHUS, METAB0/IM3MA M (PYHKLMM.
FaMeToreHes y KMBOTHbIX.

. HAMBMAYaIbHOE pa3BMTME OpPraHU3Ma - OHToreHes. Mepuoansaumna oHToreHesa.
. Tvnbl pa3BUTHA Y KMBOTHbIX.

. IMOpUOreHes3 Y }XMBOTHbIX. JTanbl SM6pUoreHesa.

. ApobnexHue, ero Tmnbl.

bnactynauyma.

. 3apoapllLeBble IMCTKM U UX NPOM3BOHbIE.
. MexaHu3Mbl oHTOreHesa. [leneHue, murpaums, COpTMpOBKa, r'M6esb,

anddepeHUUpoBKaKIETOK.

. DMOpUOHaIbHaA MHAYKUMA.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

OM6pHoHaNbHAn perynaums.

LLeNIoCTHOCTb OHTOreHesa.

PocT, auddepeHumaumsa U MHTErpaums - OCHOBHbIE NPOLECCHI B pPa3BMTMM OpraHM3ma.
M6enb KNeToK 1 eé poJib B Npoueccax MmopdoreHesa.

HapucymTe JKM3HEHHbIM LMK OpraHM3ma C 3MroTMYeCKoM peayKumen

HapucymTe JKM3HEHHbIM LMK OpraHM3ma C raMeTMUYECKOM peayKumen

HapucyiTe JKM3HEHHbIM LYK OpraHM3ma C NPOMEXKYTOUYHOM peayKumen

HapucyiTte cxemMy rameToreHesa y }XMBOTHbIX

OnnopoTtBopeHMe, ero 3Tansbl

Hapucyite apobnerue (Ha npumepe ambubmm M MIeKoNUTaoLLEro)
Hapucy#iTte 6nactyny (Ha npumepe aMduomm, NTMLbl M MJIEKOMMTAIOLLENO)
HapucyiTe cTaamio paHHeM HeMpy bl (Ha npuMepe ambmoun)

KoHTposnbHasa pabota Ne 5 Tema «IKonoausa u 6uocgepa» (2.10 u 3.10)

. lanTe onpeaeneHne NOHATUIO «NONyAALMSA»

. [lanTe onpeaeneHmne NOHATUIO «3KOCUCTEMA»

. lanTe onpeaeneHune NOHATUIO «GUOreoLEeHO3»

. lanTe onpeaeneHune NoHATUIO «GUOLIEHO3>»

. JanTe onpeaeneHune NoHATHIO «6uochepar

. JaMTe onpeaeneHne NoHATHIO «3KOJIOrMUYECKas HuLLa»
7. [JlanTe onpeaeneHre NoHATUIO «Hoocdhepa»

8.470 coboM NpeacTaBAsET 3KONOrMYECKUIA DaKTop? B1abl 3K0S0rMYeCKuX (hakTOpOB.
9. MpaBWI0 3KONIOrMYECKOM NMpamuabl

10. CocTaBbTe NULLEBYIO CETb.

11. HapucyiTe cxeMy KpyroBopoTa yrsieposa B 6uocoepe.
12. HapucyiTe cxeMy KpyroBopoTa a3oTa B 6uocgepe.

13. HapucyhTte cxeMy AeMCTBMA 3KO0rMYecKoro dakTopa.
14. CTpyKTypa 6mocdepbl

15. ®yHKLUMM XKMBOrO BellecTBa B buocdepe.

16. OCO6EHHOCTM HoOCdEpbI.

17. YCTOMYMBOCTb SKOCUCTEM.

18. CyKLeCCHa 3KOCUCTEM.
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19. buoreHHaa Mmrpauma aToMoB.
20. 'nobanbHble 3KONOrMYeCKme NpobaeEMbI

19.3.8. TeMbl acce
KneTka Kak 6uosiormyeckan cucrtema.
HacnepnoBaHue MUTOXOHAPUA/IbHBLIX 60/1€3HEN.
’KM3Hb C BUpYCOM MMMYHOZedMUMTA Ye/IOBEKA.
MaToreHHble 6GaKTEPUM KaK BO3GYAUTEIM 3a60/IEBAHUM Y KMBOTHbIX M Y€/I0BEKA.
Ty6epkynes.
ButaMmMHHasA HeAOCTaTOYHOCTb.
JleyeHue caxapHoro guabeTta HapoAHbIMM CpeACTBaMM.

Nogkwdh =

19.3.9. Tembl 3aga4
Tema «OcHOBbI 06LLEN M MEAMLUMHCKOM FreHEeTUKM> (2.8 1 3.8)

1.04Ha u3 dopM remepanonuMmM Hacneayetca Kak [AOMMHaHTHbIM Mpu3Hak. KakoBa
BEPOATHOCTb POXKAEHMA AETEMN C aHANM3MPYEMOM aHOMA/IMEN B CEMbE, FAe OAMH U3 poauTeNen
CTpagaeT HOYHOM CNENOTOM, a APYroM HET, eC/IM U3BECTHO, YTO 06a Cynpyra roMO3MroTHbI?

2. [aNaKTo3eMUss HacneayeTcsi KaK ayTOCOMHbIM  PEeLecCMBHbIM MpU3HAK. Ycnexu
COBPEMEHHOM MeAMLMHbI MO3BOJIA NpeAynpeanTb pasBUTME 60NIE3HM M M36eXkKaTb TAXKEbIX
nocneAcTBUM HapylleHWs obMeHa. KakoBa BEPOATHOCTb POXKAEHMA GOJIbHbIX AE€TEN B CEMbE,
rae oauH M3 CYnpyroB roMO3MroTeH no reHy rasiakTo3emMuu, Ho pasBuTMe 601e3HM Y Hero 6bi10
npeAoTBpPaLLEHO ANETOM, a BTOPOM reTepo3MroTeH Nno rasakTo3emmm?

3. Y 340poBOro 4esioBeKa B MOYe OOHapy)XMBaeTCA aslaHWH, Cepuu, [lyTaMMHOBasA
KMC/IOTA M FIMUMH. Y YyenoBeKa, 60/1bHOr0 UMCTUHYPUEN (COAEpKaHUE B MOYe 6O/bLLEND, YEM
B HOPME, YMCNa aMUHOKMCIOT), C MOYOM UCLENATCA aMUMHOKMUCIOTbI, KOTOPbIM COOTBETCTBYHOT
cnepywouwme tpunaetol U-PHK: YUY, YI'Y, Tuy, Ty, UAr, ury, AAA. Hanuwute Tpunnaetsbl,
COOTBETCTBYHOLME AMUHOKUCIOTaM, MMEIOLLMMCA B MOYE 340pPOBOro YesioBeKa.

4. Y yenoseka HaaMumMe B 3SpUTpoUMTax aHTMreHa pesyc-daktop (dpeHotun Rh*)
06yCNOBNEHO AOMMHAHTHbIM reHoM - /J. Ero annenb d ob6ycnaBnvBaeT OTCYTCTBME 3TOrO
aHTMreHa (¢peHotun Rh’).TeH | rpynnbl KpoBu (I°) peueccuBeH B oTHOLWEHMMU reHoB || rpynnbl
(1) n Ttpetben ( IB). ABa nocneaHux annens KOAOMMHAHTHbI, M MX codeTaHue (IAIB)
obycnaBnuBaeT |V rpynny KpoBU. MyKuMHa, MMeEOWMM pesyc-oTpuuaTesibHylo Kposb |V
FPYynMbl, KEHWJICA Ha KEHLMHE, UMEIOLEN pe3yc-noJsiokuTenbHyto Kpoeb |l rpynnbl. Otey
¥KeHbl UMesN1 pe3yc-oTpuuaTesibHy0 KpoBb | rpynnbl. B cembe uMeloTcs ABa pebeHKa: nepBbliM
UMeeT pesyc-oTpuuaTesibHyto KpoBb |l rpynnbl, BTOPOM pe3yc-nonoXKUTEIbHY0 KpoBb | rpynnbl.
CyaebHo-MeaMUMHCKas KCMepTM3a YCTaHOBWMAA, YTO OAMH M3 3TMX AeTel BHe6GpayHbli. [lo
KaKoM U3 [BYX Map ainenemn MCKIYaeTCs OTLOBCTBO?

. nyxoHeMoTa cBsi3aHa C BPOXKAEHHOM FlyX0TOM, KOTOpas NpenATCTBYET HOPMaJIbHOMY YCBOEHMIO
peun. HacneposaHWe ayToCOMHO-peueccuBHoe. CpeaHAA YacToTa 3ab60/1eBaHUA KoiebneTcano
pasHbIM cTpaHam. [1s eBponemcKMX CTpaH oOHa paBHa npuéamsmTtensHo 2:10000. Onpeaenute
BO3MOKHOE YMCJ/I0 FETEPO3UrOTHBIX MO FyX0Te NIloJeN B paroHe, BKaovatowem 8 000 000
Xuteneu.

19.3.10. Tembl pecpepaToB
Tema «buoso2usa pasmHoxXeHuUA u passumud» (2.7 u 3.7)

1. PereHepauma. dusmonornyeckaa U afanTuBHasA pereHepauma. KnetouHble
UCTOYHMKMPpEreHepaLumu.

2. MocTaMGPMOHANbHbIM NEPUOA OHTOreHesa. TuMbl MOCTIMEPUOHA/IBHOTO Pa3BUTHS.

Twvnbl pocTaopraHM3MoB.

3. MpoA0NKUTENBHOCTb OHTOrEHE3A KaK BUAOBOM MPU3HAK.

4. 3aBMCUMOCTb NPOSIB/IEHWNA CTAaPEHUS OT FeHOTUNA, YCI0BMM M 06pasa KU3HM.

5. CTapeHme KaK 3Tan MHAMBMNAYyaJ/ibHOIro pa3BHUTUA. MexaHu3Mbl CTapeHuA



(MoneKkynAapHble, reHeTUYEeCKUE, KNeTOYHblE U CUCTEMHDIE).
6. KpuTHyeckue nepuoapbl B OHTOreHese YenoBeKa.

Tema <«KoHuyenyuu, meopuu U 2unome3bl BO3HUKHOBEHUA XU3HU Ha 3emJie.
JB80/10YUOHHOE y4yeHue» (2.9 u 3.9)
7.  Teopua camo3apoxaeHUA XU3HK, ee oTpuLaHme (onbiTbl ®.Peaun, cnop Mactepa u lNywe).
8.  DKCnepuMMeHTa/ibHble NOATBEPKAEHMA abroreHesa (onblT Muanepa - KOpu).
9.  XMMMYecKad 3BoouMA (OBMOXMMMYECKMA MM NPEBMOTUYECKAA 3BOIIOLMA).
10. mapoTepmMasibHble UCTOUYHMKM 3aPOXKAEHMA KU3HU.
11.  'MnoTe3a naHcnepmuu.
12. 'vinote3a PHK-mupa.
13. [lepexoa K opraHM3MEHHOMY YPOBHIO.
14. /lpeBHeMLIMne cnefbl KMU3HM.
15.  LUCA - nocneaHui yHMBEpPCabHbIM OBLUMM NpejokK.
16. [lepBble cOO6LIECTBA XMBbIX OPraHU3MOB.
17. TMosiBNeHMe 3yKapUoTUYECKOM KNIETKM.
18. Ponb cMM6103a Ha HaYa/IbHbIX 3Tanax 6MOI0rMYECKON 3BOJIIOLUMM (B BAKTEpPUAsIbHBIX MaTax).
19. CMMOBMOTHMYECKas TEOpPUSA 3BOJIHOLMM.
20. CoBpeMeHHas 3BOJIIOLUMOHHAnA Teopus. Bknag MonekynspHor 6M01I0rMu B MOHUMaHKe
NPoLECCOB3BOJIIOLUM.
21. HacnepoBaHue NpUOGPETEHHbIX NPM3HAKOB (FOPU30HTa/IbHbIM NEPEHOC FEHOB).
Tema «3Konoaua u 6uocgepa» (2.10 u 3.10)
22. B3aMMOOTHOLLEHMS YenoBeKa U 61Mocdepbl, OXpaHa OKpY:KatoLLeM cpefbl U COXpaHEHUE
BMA0BOI0 pa3HO0bOpa3mna XMBbIX OpraHM3MOB.
23. Hoocdepa, ee npownoe, HacTosLlee 1 byayulee.
24. OxpaHa OKpY:KatoLlen cpe/ibl M COXpaHEHWE BUIOBOIO pa3HOO6pasms XKUBbIX OpraHM3MOB.
25. MegunKo-6uonoruyeckue acnekTbl Hoocdepbl U OXpaHa 340POBbA YEN0BEKA.
26. DKOJIOFMYECKUM KPM3UC M COCTOSHUE 3[0POBbs YesloBEKA
27. OKpyKawllaa cpea U reHeTUYECKMM Fpy3 YeNI0BEYECKMX NonysaLmm
28. MeauKo-6monornyeckme acnekTbl Hoocdepbl M OXpaHa 340pPOBbA YesI0BEKaA.

19.4. MeTogMuyeckue Matepuasbl, onpegenswlme npoueaypbl OLEeHUBAHUA 3HAHUM, YMEHUH,
HaBbIKOB M (M/J1M) ONbiTa AeATe/IbHOCTU, XapaKTepM3yLWmnX 3Tanbl GOpMUPOBaHMA KOMNETEHLUH

OueHkKa 3HaHMl;’I, YMGHMI;’I M HaBblKOB, XapaKTepu3ytollaA 3Tanbl CbOle/IpOBaHMH KOMI'IeTeHLIMI\;i B

paMKaXx n3y4yeHna ANCUMnInHblI OCyleCTBAETCA B Xo4e TeKyU.lel\;i n I'IpOMe)'KyTO‘-IHOI\;i aTTeCTauMﬁ.

Tekywas aTTectaums nNpoOBOAMTCA B COOTBETCTBMM C [loNIOKEHMEM O TeKyleM aTTecTaumm
obyvyalwmxca no nporpaMMam BbiClLEro 06pa3oBaHWA BOpOHeEXCKOro rocyJapCTBEHHOro
yHuBepcuTeTa. TeKylaa atrectauma npoBoaMTCA B opMax: YCmMHO20 onpoca (UHOUBudya/bHbIl
onpoc, ¢ppoHmasibHasa 6eceda, OOKAAObl); NUCbMEHHbIX pabom (KOHMPO/IbHbIEe, 3CCe, BbINOJIHEeHUe
NPAaKmMuKo- OpUEeHMUPOBAHHbIX 3adaHul, sabopamopHble pabomsl U np.); MECMUPOBAHUS.
KpuTepuu oueHnBaHuA NnpMBeAeHbI BbiLLE.

MpomeKyTouYHan aTTecTaumsa NPOBOAMTCA B COOTBETCTBUM C [10/10KEHMEM O MPOMEKYTOYHOM
arTecTaumm obyyaroLwmxca no Nporpammam BbiCLLEro o6pasoBaHmA.

KOHTPO/IbHO-M3MEPUTESIbHBIE MAaTEPUA/Ibl MPOMEKYTOYHOM aTTeCTaLMM BKIIOYAIOT B CE61
TeopeTnyecKue BOMpoChl, NO3BO/AILME OLEHUTb YPOBEHb MOJYYEHHbIX 3HAHMM M NpaKTUYECKUe
3aJjaHus, No3BOJIAIOLME OLEHWUTb CTeNeHb CHOPMUPOBAHHOCTM YMEHWM M HABbIKOB.

I'IpM oueHnBaHMN UCNOJIb3YHOTCA Ka4e€CTBEHHbIE LWKaJlbl OUEHOK. KpMTepVIM oueHunBaHUA
npuBejeHbl Bbllle.



19.5 3agaHus, nNo3BONAKIME OLUEHMUTb YPOBEHb OCTATOYHbIX 3HAaHMM WM  CTeneHb
cpOPMUPOBAHHOCTU  3HAHMM, YMEHWUM, HaBbIKOB M  (MM) oOnbiTa  AeATe/IbHOCTH,
XapaKTepu3ylowWMx 3Tanbl GOpMMPOBAHUA KOMMNETEHLUH

TecTupoBaHWe NPOBOAMTCSA HAa 06pa3oBaTe/IbHOM MopTase «INEKTPOHHbIM YHMBEpPCUTET BIY».

TecTupoBaHWE COCTOMT M3 21 TECTOBOrO 3aJaHMsA 3aKpbITOro TuMa, 7 TECTOBbIX 3aJaHMM
OTKPbITOrO TMNa U 3 CMTYyaLMOHHbIX 33Ja4, Ha pelleHMe KOMMJIEKCHOM paboTbl OTBOAMTCA 75 MUHYT.
BapmaHT KoMnaeKCcHOM paboTbl hoOpMUPYETCA CayYamHbIM 06pPa3oM M3 GaHKa BOMPOCOB.

OlMK-1 CnocobeH ucnosib3oBaTb M MPUMEHATb (YHAAMEHTa/IbHble M MpUKAAAHbIE MeAMUMHCKME,
€CTeCTBEHHOHaY4YHble 3HaHMA ANA MOCTAaHOBKM M peLUeHMA CTaHZAPTHbIX M MHHOBALMOHHbIX 3ajad
npoeccHoHaIbHOM AeATENbHOCTH

UHamnkaTtop KomMneteHuum: ONK 1.2. [0TOB K UCMO/Ib30BaHUIO OCHOBHbIX €CTeCTBEHHOHAYy4YHbIX
MOHSATMM U METOA0B MCCNeA0BaHMM NPU peLLeHMMNPOdECCUOHAbHBIX 3a4au.

3YH: 3HaTb CBOMCTBa GMOJIONMYECKUX CUCTEM, CJIOXKHYIO MHOIMOYPOBHEBYIO OpraHM3aLMmio *KMBOM
NpUpoAbl, OCHOBHble OCO6EHHOCTM OpraHM3auUMM KIETOYHOrO YPOBHA: CTPOEHME KJIETKM,
OpraHu3aLUMi0 Hac/NeICTBEHHOro0 MaTepuasia M ero peanausaumio B KJEeTKe, BOCMNpom3BeAeHUe
K/NIEeTOK;

YMmeTb MCNOJib30BaTb CbYH,EI,aMeHTaI'IbeIe 6MO0SI0rUYECKHEe npeacrtaB/ieHNA B ccbepe
I'IpO(beCCMOHa}'IbHOf;i AeATe/NIbHOCTU ANA peleHnA HOBbIX 3aja4; BOCNpMHUMAaTb MHHOBauUuMK B
uenAax copepeHCctBoBaHUA cBoOeM I'IpOCI)eCCMOHaIIbHOﬁ AE€ATE/IbHOCTU,

Bnagetb HaBblkaMM Ka4YeCTBEHHOrO OMNpPeAesieHMA OpraHUMYeCcKMX COEAMHEHUM  KNETKM;
MUKPOCKOMUYECKOT0 MCCNeA0BaHUSA MPEenapaToB KNETOK M TKaHEM U APYTrUMM GMOS0MMYECKMMM
MeToAaMMK AnapelueHunAa NnpodeccmoHasbHbIX 3aJad.

UHgukatop: OMK-1.3 WMHTepnpeTvMpyeT pe3y/bTaTbl €CTeCTBEHHOHAYYHbIX WCCAeAO0BaHWMA Npu
peLleHnn NpodecCUoHaNbHbIX 3a4au.

3YH: YMeTb MHTepnpeTupoBaTb pe3y/bTaTbl (U3MKO-XMMMYECKMX MCCIEA0BAHUMM MpU  PELLEHMM
npogeccruoHanbHbIX 3a4au.

Bnagetb a/IroOpUTMOM OCHOBHbIX (PU3MKO-XMMUYECKMX, MaTeMaTU4eCKmX 7 MHbIX
€CTEeCTBEHHOHaY4HbIX METOA0B MCC/IEA0BAHMM

2 TEeCTOBbIX 3aaHUA:

1. BbibepuTe npaBu/IbHbIM OTBET. 70S pUGOCOMbI XapaKTepHbI ANS:
A) nTuu;
b) *XMBOTHbIX;
B) pactenui;
) 6aKTepmm;

OtBeT: T

2. NMnasmonms - 370 ...

A) cocToAHMEe BHYTPEHHEro HanpsaXXeHUA KJEeTKU, 0O0YC/NOBJEHHOE BbICOKMM COAEpXKaHWEM BOAbl U
pa3BMUBAOLLMMCA AaBJIEHUEM COLAEPKMMOro KJIETKM Ha ee 060/104KY;

B) 3To norsoweHue *XuAKoro Matepmana (pacTeop, KOMJIOMAHbIM pacTBOP MM CYCNEH3Us);

B) oTaeneHue nporToniacra oT KJ1€TOYHOU CTEHKU B TMNEPTOHUYECKOM pacTBOpe;

[') 3T0 NnepeMeLlLeHne BOAbl Yepe3 NoJynpoOHULIAEMYIO MEMOPaHY;

OTtBeT: B

3. JlabopaHT, HaBOAA pacTBOpPbl, He noanucan Npo6upKU. U3BeCTHO, YTO B OAHOM M3 TPEX
Npo6UpoK HaxoauTcA 1% BOAHbIM PacTBOp Caxapo3bl, BO BTOPOM 2% pacTBOp I/1l0KO3bl, U B



TpeTbeM HaxXxo4MTCA CMeCb PpacTBOpoB caxapo3bl M ¢pyKtosbl. Kak onpegenmtb
copepxmMmoe Bcex TpEX NPpo6UpoK?

JTanoH oTBeTa: Heob6xoauMMO NPoBeCTU ANA BCEX TPEX PacTBOPOB KayeCTBEHHbIE peakuuM Ha
peayumpylolme u Hepeayumpyowme caxapa. KayectBeHHaa peakuua Ha pegyumpylolme caxapa
- peakuma C rMapoKcMaom Hatpusa u cynbdatom mean (peaktmB denuHra), npu Haavuve B
pacTBope peAyumpyoLero caxapa - rtoKo3bl MM (OpYyKTO3bl NOABAAETCA XapaKTepHOe KpacHoe
OKpawuBaHMe. KayecTBeHHOM peakuMen Ha HepeayuupyloliMe caxapa - caxaposy, ABAseTCs
nosiB/IeHMe XapakTepHOro KpaCHOro oKpalluBaHuA B pacTBope, npejBapuTesibHO NOABEPTHYTHIM
KMNSAYEHUA C MMHEpasibHbIMM KUCNOTaMM. PacTBop, KOTOpbIM AEMOHCTPMPOBA/l KpacHoe
OKpallMBaHME MOC/Ie KA4YeCTBEHHOM peakuMu C TMAPOKCMAOM HaTpus M cysibdaToM Meau
(peakTuB denmHra) - pacTBOp COAEpPKALUUM IIIOKO3Y M CMEChb caxapo3bl M dpyKTo3bl. PacTtBop,
OKPaLLUMBAKLIMMCSA KpaCHbIM MOC/ie 06eMX KauyeCTBEHHbIX peakuuM - pacTBOp, COAEpKalLuM
CMeCb CaxaposB.

Kputepuu oueHnBaHnA:

e 10 6annoB: AaH pasBepHYTbIM OTBET C YKa3aHMEM MPUHLMNUAJIbHBIX OCHOB MEeToJa, AaHo
NosICHEHME TMOHATMAM peayumpylowme/Hepeayumpylowme caxapa, BEpHO JaHO onucaHue
onpejeneHnsa coctaBa Bcex TPEX pacTBOPOB;

e 8 6annoB: fAaH pa3BepHyTbiM OTBET, JaHa MpUMHUMNMANbHAS OCHOBa MeToja, OnucaHa
nocneaoBaTe/IbHOCTb OnpefesieHuA COoCTaBa, HO MMEKTCA HEe3HauYMuTesIbHble MOrpelHoOCTU B
(dopMynMpoBKe OTBETOB;

e 5 6annoB: AaHO NOACHEHWE MOHATMAM peayuupylolme/Hepeayumpyowme caxapa, OnMcaHo
onpeefieHMe coctaBa ABYX NMPO6GMPOK M3 TPEX, HO HEOBGXOAMMbBIX MOSICHEHMM HET, NM60 B
NOACHEHMAX NPUCYTCTBYIOT HE3HAUYUTEIbHEE OLUMOKM;

e 2 6Ganna: pJaHo onpegenieHne MBO NOHATMIO  «peayuupylolwme caxapa» , JMbo
«HepeayumpymwllMe caxapa», YKa3aHO OMNUCaHWe OonpeJeneHMsa COoCTaBa TOJIbKO OJHOM
NPOBMPKMK, IMBO YKa3aHbl [1Ba OTBETA, HO 6€3 MNOSICHEHMM U YTOUYHEHWIA;

e 0 6annoB: JaH HEBEPHbIN OTBET.

4. B aHaspo6HbIX YyCNOBUAX MPOUCXOAUT OKMUC/IEHUE NUpYyBaTa Ao NlaKkTata. Kak HasbiBaeTcA
3TOT npouecc? HanuwuTe cxemMy peakuuu C yKasaHMeM (pepMeHTa, KaTaJu3Mpylolero 3ty
peakuuio.
JTanoH oTBeTa: M0/I0YHO-KMCI0€ BpOXKEHME.
Mupysat +HAA* — JlaktaTt+HAZAH
depMeHT: nakTatgerngporeHasa
Kputepun oueHmBaHusA:
e 5 6ans10B: HanMcaHa cxeMa peakums, yKasaH pepMeHT, yKaszaHO Ha3BaHMEe MeTabo/IM4eCcKoro

nyTu

e 2 6ansa: HanMcaHa npaBM/IbHAA CXeMa PeakLyum, HO He YKasaH hepMEHT, IM60 He CKasaHo,
KaK HasblBaeTCS METABO/IMYECKMM NYTb

e 0 6annoB: JaH HEBEPHbIM OTBET

5. Cpe3 pacTUTeNbHOM TKaHU MOMECTU/IM B BOA4Y Ha non4vaca. Yemy 6ypeT paBHa cocyuas
cuna (S) Knetku?
JtanoH orteeTta: S=0
Kputepum oueHuBaHusa:
e 2 6anna - yKasaH BepHbIi OTBET,
e 0 6an210B - YKa3aH HEBEPHbIM OTBET, B TOM YMC/IE YAaCTUYHO
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