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PABOYAA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B51.0.24 Buonorus

Kod u HaumeHoBaHuUe OucyuruHbl 8 coomeemcmeuu ¢ y4ebHbIM nraHoOM

1. Kog n HaMmmMeHOBaHWe HanpaBneHUs NoAroToBKu/cneuManbLHOCTH:

__30.05.03 MeanumHcKana KnbepHeTUkKa

2. Mpodunb nogrotoBku/cneumanusauusa: __ MeauumHckas KnbepHeTuka

3. KBanudwmkauma BbinyCKHUKA: Bpay-KMbepHeTUK

4. ®opma obyyeHus: OYHas

5. Kachegpa, oTBevaroLwas 3a peanmsauuio QUCUUNNNHBLL: ___ Kadeapa 6Moxmmum m

c¢omsmonorum KneTku; kadegpa 6Mocpun3nkn n BuoTexHonorum

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

AHoxuHa NannHa BopucoBHa, accUCTeHT Kadeapbl 6MOXUMUKM U DU3MONOrNN KNETKN,
KaHaAuMgaT 6MoNorMYecKux Hayk,

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

(®UO, yyeHas cmeneHb, y4eHoe 38aHue)

7. PekomMeHaoBaHa: HMC meaunko-ouonormndeckoro dakynbtera, npoTokon Ne 3 ot
22.04.24

(HaumeHosaHue pekomeHOyrowel cmpykmypbi, 0ama, HOMep fNpPomokKosa)

8. YueOHbIN ropa: 2024/2025 CemecTp(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 30.05.03 MeauumnHckas kubepHeTuka (cneynanucr).

TpeGoBaHNA K BXOOHBLIM 3HAHUSIM, YMEHUSIM U KOMMNETEHUMSM: BfiafleHMe OCHOBHbIMM MeToAamu
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
OUOMOrMYEecKUX 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
(koMneTeHUMAMIN BbINYCKHUKOB):

Kopf 1 Ha3BaHMe KoMneTeHUMn Kop v Ha3BaHne 3HaHus, YMEHUA, HaBblKU
MHOUKaTopa KoMneTeHunmn




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 NPpUPOLAbl, 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
DEeATEeNbHOCTM ANA peLlleHns
HOBbIX 3a4a4; BOCNPMHUMATb
WHHOBALWUK B LEnsx
COBEPLLUEHCTBOBAHNSA CBOEN
npodeccnoHanbHom
neAaTenbHoCTY;

BrnapeTb HaBblkamu
Ka4eCTBEHHOro onpeaeneHunst
OopraHn4yeckmMx coeanHeHunmn
KNeTKU; MUKPOCKOMUYECKOro
nccnegoBaHmd Nnpenapartos
KNEeTOK 1 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
OeATeNbHOCTU

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.

12. O6bem AMcUMNNKHBI B 3a4€THbIX eauHulax/yac.— _ 9/ 324 .
Popma NpoOMeXyTo4YHOM aTTecTaumm _1 cemecTp — 3a4eT C OLEHKOWN, 2 CEMECTP - 9K3aMeH

13. Bugbl yue6HoM paboThbl

TpynooeMKocTb
Bupa yyebHomn paboThl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
AyaNTOpPHbIE 3aHATUSA 210 106 104




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

13.1. CopepxaHue AUCLUUNIUHDI

Ne n/n

HavnmeHoBaHue pasgena
OVCLMNNUHBI

CopepxaHue pasaena OUCUUNnHLI

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

Mpegmer Guonorum " CTpyKTYypa Buronornyeckon
Hayku. Knaccudpmkaumss Guonormyeckux HayKk B3aBWCUMOCTU
OT 0ObEeKTa NccrnegoBaHNU U OT YPOBHSI OPraHn3aLmmn XuBbIx
o6bekToB. O6bekTbl Bronorun. MHoroobpasue X1Bown Npupoasbl.
B3agaum obwen 6uonornn. 3HayeHne  obuier Guonorun B
€CTECTBEHHOHAY4YHON KapTuMHE Mupa (MaTepuanmcTnyeckoe
MUPOBO33peEHME, 3KOSOrMyecKkoe MbllLfeHNE, NPaKTUYeCKoe
3HayeHwue, TeopeTnyeckass OCHOBa MeaULMHbI). EnuHcTBO
XUMUYECKOrO  COCTaBa, obmeH BeLlLecTB N 3Heprum,
pa3apaKMmocTb, CMocobHOCTb K poOCTy W pasBuTHIO,
camMoBOCMNpou3BeaeHue, HacneacTBEHHOCTb, apganTtauus.
MeToapbl obLenbuonormm: amnupuyeckuii (HabnrogeHwus,
3KCNEPVMEHT, CpaBHUTENbHBIN MEeTOA, CUCTEMHBIN)  W”
TeopeTu4eckum (pakT - runoTesa - IMNUPUYECKUA YPOBEHD -

3aKOH - Teopus).

1.2

OCHOBHbIE MPU3HaKN XNBOW
maTepun. OnpegeneHune
NOHSATUS KU3HbY»

ATPUOYTbLI KU3HU: YNOPSAOYEHHOCTb U CMELMMUYHOCTb CTPYKTYpbI,
LENoCTHOCTb M  OWNCKPETHOCTb, OOMEH BelWecTB W SHepruu;
camoperynsums n romeoctas; ictopnyeckoe passutue B3rnsiAoB Ha
npupoay  XuW3Hu.  YPOBHU  OpraHu3aumm  XMBbIX  CUCTEM
(opraHunyeckne MoMeKynbl, MaKpoMmosekyrnbl M KX aHcambnu,
KreTovHble opraHennbl, KreTkn, TKaHW, OpraHbl, OpraHn3msbl,
nonynsauum, Buabl, coobLLecTsa, aKocuctemsl, buocdepa).

1.3.

Buornorusa knetkn

OTanbl pasBUTUS UUTONOrMM — YyyeHus O kneTke. KnetoyHas
Teopusa LlBaHHa. EgnHCTBO M pasHoobpa3sne KneToYHbIX TWMOB.
OcCHOBHble  TUMbl  KNETOK: MNpokKapuoTM4yeckas  Knetka —
OakTepmanbHass U 3dykapuoTMyecKkas KreTka — pacTuTernbHas wu
XuBoTHad. Cxo0ACTBO M pasnuuue ABYX TUMOB  KIETOK.
CumbnoTtnyeckas Teopusi NMPOUCXOXAEHWUs 3ykapuoT. Bupychl kak
ocobas popma opraHusaumm matepun. lNoBegeHne BUPYCcoB

— BuAbl MHeKunn. XKusHeHHble umknbl. Bupycebl kak Bo3bygutenu
3aboneBaHWn pacTeHW, >KMBOTHbIX W uyenoBeka. bakrepuu.

CtpoeHue OakTepuii. pamMM-nonoXxuTenbHble n  rpamm-
oTpuuatenoHole 6akTepun. POCT M pa3MHOXEHMe, >XU3HEHHbIe
LMKNbI. "eHeTnyeckas pekombuHaums (TpaHcdopmauus,

KOHblOrauusi, TpaHcaykums). [uTaHue: canpodwuTbl, CUMOUOTHI,
napasutbl. 3HadeHue. [laToreHHble OGakTepuy Kak Bo3OyauTEnu
3abo0neBaHnii y XMBOTHBIX M YerioBeKa. JykapuoTuveckas KreTka.
MpuHUMNBI  CTPYKTYpHOW oOpraHu3aumm knetok. OO6was cxema
CTPOEHMSI  XMBOTHOW W  pacTutenbHon  kneTkn. OCHOBHble
CTPYKTYpHblEe eaunHuubl nobow knetkn. Membpanbl. Agpo CtpoeHne
agpa. lMpoTonna3sma, uMtonnasma, LMTo30Mb. OHAONNa3MaTnyeckmn
petnkynym. Pubocombl.  Annapat [lonbmxn.  MutoxoHapun.
JInzocomsl. [MepokcmMcoMmbl. Lntockenet KneTKu.
OHgocumbuoTmyeckas Teopusi MPOUCXOXKAEHUS  XJTOPOMMacToB.
OcmoTudeckne seneHus B knetke. Ocmoc. Typrop. Cocyllada cuna.
Matonorua knetok. [latonornss knetovHoro sppa. WameHeHus




CTPYKTYpbl,  pa3mepoB, GOpPMbl U  4Yucra  MUTOXOHOPWNA.
MuToxoHapuarnbHble 3aboneBaHnst. JInaocomHole 6onesHn (6onesHu
NIN30COMHOro HaKoMneHus). N3meHeHuns rpaHynsipHom
aHAoNNasMaTnyecKom
cetn n pnbocom. NepokcncomHble 6onesHu.

14

XuMMyeckun coctaB
3YKapUOTUYECKUX KINETOK

Xumunyeckas opraHusaums 9YKapUOTHNYECKUX KIneToK.
HeopraHuyeckne n opraHudeckue BELLECTBA, BXOAsiLME B COCTaB
KneTkn. Ponb M yHKUMM OTAENbHBLIX XUMWYECKUX SMEMEHTOB WU
BOObl B KMeTkax W opraHuaMax aykapuoT. YrneBogbl M nuvnuapl:
CTPYKTYpHasi opraHu3aumsi u posb B KneTtke. [MUrMeHThl.

15

MeTtabonnam

MoHatmve o  wmeTabonuame. AHabonmam 1 kaTtabonusm.
OHepreTnyeckmn oOOMeH B KneTke W ero CyWHOCTb. JTansbl
3HepreTudeckoro  obmeHa. AT®. OO6wasa  xapakTepucTuka
KneTo4vHoro gpixaHus. Mmukonus n uukn Kpebca. [dbixatensHas uenb
U okucnutenbHoe doctopunupoBaHue. AHa3pobHoe [ObIXaHue.
BHYyTpUKNeTOYHbIM  NOTOK  Bewects. MexaHuambl  perynsaumm
BHYTPUKINETOYHOTO romeoctasa. Opyrme  BHYTPUKIETOYHbIE
MeXaHU3Mbl obwero  3HaveHus.  ABTOTpOopHOE  nNUTaHue.
Knaccuduvkaums opraHnamoB Mo rnaBHbIM UCTOYHWKaM yrnepoaa u
3HEpPrnn, KoTopble OHU UCNOMb3ylT. PoTOoCUHTE3. DoToAbIXaHMeE.
doTOCHHTE3MpPYOWME OakTepum U CUHE-3erneHble  BOJOPOCHN.
XeMOoCuHTeS. KpyrosopoThl MUHepanbHbIX 3neMeHToB
(Bbroreoxnmnyeckme UMknbl). FeTepoTpodHOE NUTaHWE N ero TUMbI.
3aboneBaHus, cBsA3aHHble C oOMeHOM BellecTB. ButamuHHas
HegocTaTovyHOCTb. AnmmeHTapHas auctpodus. OxnpeHne.
Inabet. HapyweHnsi obmeHa sHeprmen.

1.6

MoneKynsipHbIA U KINETOYHbIN
YPOBHMW OpraHn3aLmm X1MBom
mMaTepum.

CTtpykTypa 6enkoB. YpOBHW CTPYKTYpPHOW oOpraHusauum Oenka.
Monatne o donaguHre 6enkoB. OeHatypauusa 6enka. PyHkuun
6enkoB. CTpyKTypa HYKNEeuHOBbIX KMCNOT. Bbuonornyeckas ponb
HyknenHoBblx kucnoT. OHK. MNepBuyHaa n BTopuyHasi CTpyKTypa.
Mogenb YotcoHa —Kpuka. Monumopdumam ctpyktypel OHK.
MNepenaya reHeTu4eckon nHpopmaumn B knetke. Pennukaumsa OHK,
ocHoBHble npuHuunbl. Ctpyktypa PHK. Bugbl PHK. TpaHckpunums.
OcHoBHble aTanbl TpaHCKpUNumn.f'eHeTUYeCKUn Ko U ero CBOMCTBA.
TpaHcnauusa. MexaHmam u aTanbl TpaHensaumm. CoBpemeHHas Mogernb
memMbpaHbl. PyHKUMN MembpaH.OcHOBHbIE cnocobbl nepegayn
curHana B KneTky. TpaHCMopT BeLecTB Yepes bronornyeckme
MeMOpaHblI.

1.7

Buonornsa pasmHoOXeHUs 1
passuTus

Pa3mHoxeHne 1 passutne. Cnocobbl pasMHOXEHUS XKUBbIX
opraHnamoB. XXuaHeHHbI Luukn. OHToreHes. [ameToreHes. CTpoeHne
rameT. JTanbl aMbpuroreHesa.
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OcHoBbI 06LLen n
MeOULMHCKON reHeTUKN

OcHoBbl reHeTukK. 3akoHbl MeHgens. Lintonornyeckne ocHoBbI
3aKoHOB HacnegcteeHHocTM MeHgens. MeHoTUn 1 dbeHoTUN.
CnoxHocTb reHoTuna. XpoMOoCOMHasi Teopust HacNeaCTBEHHOCTH.
3akoH cuenneHuareHoB MopraHa. CoBpeMeHHble NpeacTaBneHms 0
reHe.

19

KoHuenumn, Teopun n
rmnoTesbl
BO3HUKHOBEHUSXKNU3HU
Ha 3emne.
OBOMIOLUMOHHOE yYeHne

'MNoTe3bl 0 BO3HUKHOBEHUW XN3HWN Ha 3emrie. TeopusiabuoreHesa.
OBontouUnoHHoe ydeHune. Teopus ssontounn Y. [JlapeuHa. OCHOBHbIE
nonoxehHusi. CUHTETMYECKAsA TEOPUS IBOMOLMM U COBPEMEHHAS
3BOSIOLMOHHAA Teopust. [eHeTUYeCKMe XapakTePUCTUKL NOMYNSALUN.
3OnemMeHTapHble 9BOSNIOUNOHHBIE haKkTopbl. 3aKOHOMEPHOCTH
Makpo3Bonounn. HanpasneHns aBonoLMUrpynn opraHM3mMoB.
dopwmbl 3BoNOLMM rpynn. Buonormyeckunnporpecc n Grnonornyeckmn
perpecc. AHTponoroeHes, ABVXYLLME CUIbl, OCHOBHbIE 3Tanbl.

1.10

Okonorusa 1 buocdepa

OCHOBHbIEe NMOHATUS IKOMOMNN: IKONOrnYeckmne CpaKTOpr, nonynauua,
BuoueHo3s, akocucrema. OCHOBbI 3TONOrMKU. B3aumooTHoLwEeHMSA
yernoBeka n brocdepsbl, OXpaHa oKpyXKaroLlen cpeabl U COXpaHeHne
BMOOBOro pasHoobpasunsixmebix opraHnamoB. Hoocdepa, ee
npoLsoe, HacTosilee nbyayuiee. Megnko-6uonormyeckne acnekTbl
Hoocdephbl M OXpaHa 340POBbS YENOBEKA

2. lMpakTuyeckne 3aHATUA

2.1

He npegycmMoTpeHbl

3. JlabopamopHsbie pabombi

3.1

BeepgeHue. bnonorus kak
Ba)KHasi cCOCTaBHasA 4acTb
€CTEeCTBO3HaHUS.

TexHuka 6es3onacHoctu npu pabote B nabopatopun. MeToapl
ndyyeHunsi knetok. CeeTtoBasd Mukpockonus. [puHUMN yCTpoWcTBa
CBETOBOIO  MMKPOCKOMA, €ero  BO3MOXHOCTW.  OMeKTpOHHas




MUKpockonusi. TlpvHUMN  yCTPOMCTBA SMEKTPOHHOIO MUKpOcKona.
MoHaTne ouonormuyeckom cUcTeMsl. MposasneHwue
0o0Lwebnonorniyeckmx 3akoHOMEpPHOCTEN Y NoaeN.

BrocounaneHaga npupoaa YenoBeka.

3.2

OcCHOBHbIE NPU3HAKKN XMBON
maTtepun. OnpegeneHue
NOHATUS KMU3HbY

CeonctBa  xuBoro. HacnegcTBeHHOCTb M M3MEHYMBOCTb;
cneumpuUYHOCTb B3aMMOOTHOLLEHWNI CO Cpeaon; CTapeHne n cMepThb.

3.3

Buonorusa kneTkn

OcmoTtnyeckue sieneHns B knetke. Ocmoc. Typrop. Cocyuias cuna.
OykapuoTmnyeckasa knetka. [MpuMHUMNBI CTPYKTYPHOWM oOpraHu3auumn
knetok. ObLlasa cxema CTPOEHUS XXUBOTHOW U pacTUTENbHON KMETKN.
OcmoTnyeckne siBrneHnsa B kneTtkax. [MaTtonorusa knetok. [Matonoruns
KNneToyHoro sgpa. MameHeHust CTPyKTypbl, pasMmepoB, ¢opMbl u
yucna MUTOXOHOPUNA. MwuToxoHgpuanbHble 3aboneBanus.
JInsocomHble 6onesHn (6ONEesHn FM30COMHOIO  HaKOMMNEHWs).
M3aMeHeHus rpaHynspHOM 3HOoNnnasmaTU4eckon cetu u pubocom.
MepokcucomMHble GonesHn. Bupychl kak Bo3byauTenu 3aboneBaHuii
pPaCTEHUI, KUBOTHbIX 7] yenoseka. bakrepun, aHanus
MWKPOBMONIOrM4eCcKoro cocTasa.

3.4

XuMmyeckun coctaB
3YKapUOTUYECKNX KINETOK

HeopraHuuyeckne n opraHuyeckue BelllecTBa, BXOAsLLME BCOCTaB
KNeTKu.

PaccTpoiicTBa BOAHO-3/1EKTPONUTHOIO 06MeHa (gucruapun).
O6esBoxuBaHue. OTeku. Yrnesoasl U NUNUAObI: CTPYKTYpHas
opraHnsaLUms 1 porib B KNeTKe.

3.5

MeTtabonunam

OHepreTnyeckni obMeH B KneTke W ero CywHOCTb. JTanbl
aHepreTnyeckoro obmeHa. AT®. ObLian xapakTepucTuka KneTo4yHoro
OblxaHus, POTOCUHTES.

3.6

MoneKynsapHbI 1 KNEeTOYHbIN
YPOBHW OpraH13aL/mm XXUBomn
MaTepuu

TexHuka 6e3onacHoOCTU Npu NpoBeaeHnn nabopaTopHbIx paborT.
LiBeTHble peakunm Ha 6enkn n ammHokmcnoTbl. OnpeaenexHve
cogepxaHus 6enka B npobe metogom Jloypwm.
KoHTponbHas pabota no teme «CTpykTypa 1 yHKUUMNBENKOBY.
HyknenHoBble kucnotel. Ctpyktypa [OHK. lMoarotoBka o06pasuos

nMMOoUNTOB  ANA  U3YYEeHUs CTPYKTYpbl XpOMaTtuHa MeToOoM

dNyopecuUeHTHOW  MUKpOCKONUKU  (C  KpacuTernem axkpuaMHOBLIM

opaHxeBbIM), 0bcyxaeHve pesynbtatoB pabotel. PHK. Bugel PHK,
nx CTpykTypa u doyHKuuu, MNMoaroToska JoKNaaoBs.
KoHTponbHaas paGota no Teme «HyknemHoBble  KUCMOTHI.

MexaHu3mbl nepegaymn reHeTuyeckon nHdopmaLumy».

CTtpyktypa u dyHKUuM MembpaH. lVccnepoBaHne OCMOTUMHECKOro
remonusa spuTtpouuTtoB. OnpegeneHve OCMOTUYECKOW XPYMKOCTW
apuTpoumToB. Bugpl TpaHcnopTa BewecTB 4Yepe3  KIEeTOYHYIo
membpaHy. PeweHve 3agady no Teme «CTpykTypa u yHKUMK
MeMOpaH, MeMOpaHHbIV TPaHCMOPTY.

3.7.

Buonorus pasamHoxeHus
pas3BuTHS

Brvonorusa pasmHoxeHus 1 pas3suTus. [ameToreHes.
JlabopaTopHaspaboTta «W3yyeHue rameToreHesa "
onnogoTBopeHMss B obpa3uax C  MOMOLLbK  CBETOBOMO
MUKpockonay. OmbpuoreHes. JlabopaTopHas paboTta «M3yyeHune
ApobneHnst n cTpoeHus GracTynel B 06pasyax ¢ MOMOLLbO
CBETOBOro MuKpockonax. lMogrotoeka un obcyxaeHne oknagos no
Teme «OHToreHe3. OCobEHHOCTU OHTOreHE3a YeroBEKaY.
KoHTponbHas paboTta no teMe «Pa3MHOXEHUE U pasBUTUEY.

3.8

OcHoBbl 06LWeln n
MeOULIMHCKOW TEHEeTUKU

3akoHbl MeHaens. CnoxHocTb reHoTuna. PelweHne 3agad no
Teme. CuenneHHoe HacnegosaHue. leHeTuka nona. PelleHne 3agau.
N3ameHumBoCTb. Buapl nameHunBoct. MeTtoabl U3y4eHUS FTEHETUKN
yenoseka. CocTaBneHnereHeanorm4eckoro gpeea.
MonynsaunoHHas reHeTuka. 3akoH Xapgwn-BanHGepra.
HacnenctBeHHble Oone3Hn Yenoeeka. PellieHne 3agad no reme

3.9

KoHuenumn, Teopun un
rnoTe3bl BO3HUKHOBEHUS
XU3HU Ha
3emne.3BONKLNOHHOE
yyYeHune

KpeaumnoHncTkne KoHUenumm, KOHUenunM camo3apoxgeHus, Teopum
BEYHOCTM JKU3HM WM TUMNOTE3bl CTAUMOHAPHOIO  COCTOSIHUS,
KOHLenuMm naHcnepmun. Teopun BO3HUKHOBEHUS XM3HU Ha OCHOBE
XUMUYECKON N BUONOrMYECKON 3BONIOLNN.

Tpyoel K. JluHHesa. OsonounoHHoe yyeHne XK.B. Jlamapka.
OBonounoHHoe ydeHne Y. [apsuHa. CuHTeTMYeckas Teopus
aponoumn. eHeTnyeckme xapakTepuctuku nonynauyuu. MeHodoHAa
nonynsaunn. 3akoH Xapau-BainHGepra.. 'eHeTuKo- aBTOMaTU4ECKME
npoueccsl. [MyTn n cnocobbl BuAoobpasoBaTenbLHOro npouecca.
AHTpONoroeHes, ABMXYLLME CUIbl, OCHOBHbIE 3Tanbl




3.10

Okonorusa n buocdepa

BsavmooTHoLWweHUA YenoBeka M Guocdepbl, akTyarnbHble BOMPOChHI

OXpaHbl

OKpyXatLwien cpegpl

N 300pOoBbA 4elloBeKa.

Mepguko-

ononornyeckne acnekrhbl HOOCCbepr N OXpaHa 3400poBbA YerioBEKa.

BnusiHne aHTponoreHHoro cpaktopa Ha

HeHacrnencTBeHHble 3aboreBaHust

YeJioBeKa.

HacneacTtBeHHbIe n

13.2. Tembl (pasgenbl) AUCLUUNITUHBI U BUAbI 3aHATUMX

Ne
n/
n

HaunmeHoBaHu
e Temsbl
(pasgena)

JleKunoHHble
3aHATUA

"pynnoBble
KOHCYynbTauum

JlabopaTopHble
3aHATUA

CamocTtosaTernbH
an paboTta

Bcero

1

BeepeHue.
Buonorua kak
BaXHasd
cocTaBHasd
yacTb
€CTEeCTBO3HaHMU
f.

10

OcHoBHble
NPU3HaKu
XUBOW
Martepun.
Onpepenexn
enoHATUS
«KU3Hb»

14

Bbuonorusa kneTku

16

10

40

XuUMunyeckum
cocTaB
3YKapuoTHU4ECKU
XKINEeTOoK

14

10

38

MeTabonuam

10

14

12

42

MonekynsapHbIn
NKIETO4YHbIN
YPOBHU
opraHusauum
XUBOW MaTepum

10

30

Buonorus
pa3MHOXeHUA
NpasBUTHUSA

10

60

OcHoBbl 06LLEeN
NMeaNLIMHCKON
reHeTuKun

10

26

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

€ yyeHue

10

10

10

38

10

Okonorus
"
6uocdepa

20

UTtoro

64

50

96

78

288

14. MeToaun4yeckume ykasaHus ans oby4aroLmxcs N0 0OCBOGHUIO AUCLIUNIIUHDI




CamocToqaTtenbHas paboTa CTyOeHTOB OCYLLECTBNAETCH C  WCMNOMb30BaHMEM pPEKOMEHOO0BaHHbIX
y4eBHMKOB 1 y4ebHbIX Nocobuii B xof4e NoaroToBkM K labopaTopHbIM 3aHATMAM. CTyaeHTbl 3HAaKOMATCA
C TeopeTn4eckumM martepuanom B npouecce NeKUNMOHHOro Kypca, CaMOCTOATENbHO npopabaTtbiBaloT U
yCBaMBaloT TeopeTU4eckne 3HaHMA C WCMONb30BaHMEM peKkoMeHayemon yyebHon nutepaTypbl M
y4yebHO- METOANYECKMX NOCOBKMI, COrnacHoO ykazaHHOMY cnucky (n.15-16). Ha nabopaTopHbIX 3aHATUSAX
CTYAEHTbl B COCTaBe Marnow rpynnbl BbINOMHAT Yy4ebHO- mccrnepoBaTenbckyto paboTy. B xope
nabopaTtopHbix paboT CTy4eHTbl NpUobpeTaroT HaBblkM ObpalleHns ¢ Buonornyecknmm obbekTamu,
yMeHVe onpeaensitb  OCODEHHOCTM CTPOEHUSA  PasnuuyHbiX  MOPMONOrMYECKUX  CTPYKTYpP Ha
UKCMPOBaHHLIX NpernapaTax, cxeMax M pUcyHkax, yMeHue peluaTb reHetudeckve 3agadv. B koHue
nabopaTopHOro 3aHATUA  pesynbTatbl M MaTtepuanbl  y4ebHo-uccrnegoBaTenbckon  paboThbl
AOoKnagplBaloTCA npenogasaTenio, npu  HeobxoaMmocTn obcyxparTca B rpynne  (OT4yeT O
nabopaTopHOM 3aHsaTUKM). B cnydasx nponycka nabopaTtopHOro 3aHsaTUA No KakMM-iMbo npuymHam
CTydeHT 006si3aH ero CamOCTOSATENbHO BbINOMHUTL MO KOHTPONeM npenogasaTensd BO BpeMs
NHAMBUAYaNbHbIX KOHCYNbTaummn. Tekywas atrectaunsa obecneymBaeT NpoOBEPKY OCBOEHUSA y4ebHOro
MaTtepuana, NnpuobpeTeHnsa 3HaHUA, YMEHUN N HABbLIKOB B NpoLecce ayauTOPHON U CaMOCTOATENbHOM
paboTbl CTyAEeHTOB, (hopMmnpoBaHus npodeccnoHansHbix komneteHumn (OlNK-1). Tekywasa aTtTrectaums
no ancumnnmHe «buonornsa» BknoyaeT B ceba perynsipHble AoKnaabl CTyAEHTOB Mo ykasaHHbIM B POC
TemMaM, OTBETbl Ha 3aHATUSAX U BbINOSTHEHNE NMUCbMEHHbIX KOHTPOMbHbBIX paboT Mo Kaxaomy pasgeny
avcumnnuHbl. Mpy NoAroToBke K goKNagam CTYAEHTbl M3ydaloT U KOHCMEKTMPYKT PEKOMEHLYEMYHO
npenogasartenemM y4yebHylo nuTepaTypy, CaMOCTOSATESNIbHO OCBauBalT MOHATUMHLIA  annapar.
[MnaHupoBaHne 1 opraHmMsaums TEKyLUMX aTTecTauui 3HaHW, YMEHUN U HaBbIKOB OCYLLECTBMSETCA B
COOTBETCTBUN C coAepxaHnem paboyen nporpaMmMmbl W KaneHaapHO- TeMaTUYeCcKMM MfaHoOM C
npMMeHeHnem oHAa OLEHOYHbIX CpeacTB. Tekywias aTtTecTaums sBnsetcss obs3aTenbHon, ee
pe3ynbTaTbl OUeHUBaKOTCA B 6annbHOW cucTeMe M MO pelueHuto kadedpbl MOryT ObITb YYTEHbI MpU
NPOMEXYTOYHON aTTecTaumm oby4varowmxcs. PopMon NPOMEXYTOYHOW aTTecTaumm 3HaHUM, YMEHUN U
HaBbLIKOB OOy4yaloLMXcs SABMASETCA YCTHbIA 3K3aMeH BO BTOpoM cemecTpe. O6ydeHve nuy
OrpaHMYEHHbIMN  BO3MOXHOCTSIMA  340POBbS  OCYLLECTBNSAETCS C  Y4eTOM MX WHAMBUAOYamNbHbIX
Ncuxogmanyecknx 0CobeHHOCTEN U B COOTBETCTBMM C MHAMBMAYANbHOW NpOrpamMmmMon peabunutauuu.
Ona nuy ¢ HapyweHueMm crnyxa uHdopMauma no ydebHon gucumnnunHe (paboyasi nporpamma
ANCUMNAVHBI, POHA OLIEHOYHbIX CPEACTB, OCHOBHAs W OOMNOMHUTENbHAA nutepaTypa) pasMeLleHbl Ha
obpasoBatensHoM nopTtane (http://www.edu.vsu.ru). Ha nekumMoHHbIX 1 NabopaTopHbIX 3aHATUSAX MPU
HeobXoOMMOCTN  [ONnyckaeTca MpPUCYTCTBME acCUCTEHTa, a TaKkke CypAonepeBOAYMKOB U
TUdriocypaonepeBog4mKoB.

[MpomMexyToyHaa atTectauus Ans nNul ¢ HapyLWEeHUAMN cryxa NpoBOANTCS B NMMCbMEHHON chopme, npu
3TOM UCNOSb3YHTCH obwue Kputepun oueHuBaHud. pu HeobxoaMMocTH, Bpems MOArOTOBKW Ha
3a4eTe MOXeT ObITb yBenuyeHo. [nd nuy C HapylweHueM 3peHus OonycKaeTcs ayauanbHoe
npegocTasneHne nHopMaumm (Hanpumep, C UCNosib3oBaHMEM NPOrpamMMm - CUHTE3aTOPOB peyn), a Tak
e NCNOoMb30BaHNE Ha NeKUMsX 3BYKO3anuCbiBaloLLMX YCTPONCTB (AMKTOOHOB 1 T.4.). Ha NeKUMOHHbIX
N nabopaTopHbIX 3aHATUAX MpuM HeobXoOUMOCTW [OMnycKaeTca npuUCyTCTBME accucteHTa. [lpu
npoBeaeHNM MPOMEXYTOYHOM aTTecTaummn Ang nuy, ¢ HapyLlweHneM 3peHnsa TECTUPOBAHNE MOXET ObITb
3aMeHeHO Ha YycTHoe cobecepoBaHue no Bonpocam. [Mpu HeobxoguMOCTM, BpeMs MOArOTOBKU Ha
9K3amMeHe MoxeT ObiTb yBenuueHo. [na nuy ¢ HapylweHusMW OMopHO-ABUraTenbHOro annapaTta C
YYETOM COCTOSHUSI UX 300POBbSI YacTb 3aHATUA MOXeT ObiTb peanusoBaHa OUCTaHLUMOHHO B dopme
pecepaToB U 0GOPMIEHNA NPe3eHTaUnn N0 TeEMaM 3aHATUIA B COOTBETCTBUMN C y4ebHbIM nnaHom. Ha
NEKUMOHHbIX 1 NnabopaTopHbIX 3aHATUSX NPU HEOOBXOAMMOCTM A0MycKaeTcsl NPUCYTCTBME aCCUCTEHTA.
[MpomexyToyHasa aTTecTauus Ang nvu ¢ HapyweHUs MU ONOpPHO- ABUraTenbHOro annapaTa npoBoauTCcs
Ha oOWMX OCHOBaHUAX, MNpuM HeobxoaMMoCTM npouedypa 3adeTa MoxeT OblTb peanu3oBaHa
ANCTaHUMOHHO (Hanpumep, npyv noMowm nporpammbl Skype unu Ha obpasoBaTtenbHOM nopTane
(http://www.edu.vsu.ru)).

15. NMepeyeHb OCHOBHOW U AOMOJSIHUTENIbHOW NUTEpPaTypbl, PECYPCOB MHTEPHET, HE06XOAUMbIX

AnA oCBOEHUA AUCUMNINHbI (criucok numepamypbl oghopmrisemcs 8 coomeemcemeuu ¢ mpebogaHusmu OCT u
ucrionb3yemcs obuwasi ck8o3Hasi Hymepauyus 05151 ecex 8UA08 UCMOYHUKOS)

a) OCHOBHas nuteparypa:

Nen/n  MUCTOYHMK



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., buonorua. Ana BbiMyCKHMKOB KO M NOCTYMAOWMX B By3bl. : y4ebHOe nocobue
/ 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. M., Obwana 6uonormsa : yyebHoe nocobue / C. N. KonecHnKkoB. — 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'S0TAP-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. — bronorma. 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. Br1onorua: pykoBoACTBO K Ja6OPaTOPHbIM 3aHATMAM [INEKTPOHHBIM pecypc] :
y4yebHoe nocobue / Mog pea. Mirann O.b. - M. : TOOTAP-Meaua, 2016. — MockBa : TO0TAP-
Meaua, 2016 .— 272 c. — b1onorus: pyKoBoACTBO K JJA60PAaTOPHbIM 3aHATUAM [I1EKTPOHHbIM
pecypc] : ydebHoe nocobue / Mog pea. Mranm 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 (YuebHuk 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 BbiCWIMX y4ebHbIX 3aBeaeHun / Mog ped. akag. PAO H.B.
Ye6oiwesa. — M.: 000 «M3paTenbctBO «MeauumnHCKoe MHhOpPMaLMOHHOE areHTCTBO», 2016. — 640 c.:
un.

B) MHCpOPMALIMOHHbIE 3NMEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumanbHble pecypcbl MHTEPHET)™:

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 dozoeopa y BIY, 3amem omkpbimbie 371€KMpPOHHO-
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. AM4yeHKoBa [M 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 obecne4vyeHne U MHGOPMALMOHHO-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 ot 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, 9KpaH Ans MpoekTopa,
3aHATUIN NEKUMOHHoro Tuna (r.BopoHeX, | npoektop Acer X115H DLP, Hoyt6yk Lenovo G500 c

nnou;gg;: YHuBepcuteTckas, g.1, nom.l, BO3MOXHOCTbIO NOAKINOYEHMUS K CETU «NHTEPHET»
ayn.

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 obcnyxuBaHusa
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)

CneuuyanusnpoBaHHas mMebenb, 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
Mpom3koJl1ab M3-5400YP; BUCKO3UMETP

YyebHasa ayautopua Ans nposefeHus | 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)

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

cetn «HTepHeT»

19. ®oHA OLEHOYHbIX CPEeacTB:

oby4yeHus
Ne Pasgenbi Kop, Kopa OueHouHble cpeacTBa 1A
n/n ANCUMNUHDI KOMMeTeHUMH MHAMKaTopa TeKyLen aTTectTaumm
(Mozynu)

1 Pazgenbl 1-10 OnnK-1 OnK-1.2 Onpoc, npakTuyeckue 3ajaHus,
KOHTPO/IbHble paboTbl, peleHne
3a/lau

2 Pazpenbi 1-10 OnK-1 OnK-1.3 Onpoc, KOHTpO/IbHbIE PaboThlI,
peleHue 3aga4

NpomexyTo4Haga [MepeyeHb BONPOCOB K 3K3aMeHy

aTrTecTtauund

dopma KoHTpond -
Ok3ameH

19.2. OnucaHue KpuTepuMeB U LWKanbl
NPOMEXYyTOYHOM aTTecTauum

OLEHMBaHUA KOMMeTeHUuun (pe3ynbTaToB OOy4YeHus)

19.1. NMepeyeHb KOMMETEHUMA C yKazaHMEM 3TanoB (hopMUPOBaAHMA U NIAHMPYeMbIX pe3ynbTaToB

npu



IIpumep:

1) 3HaeT OCHOBHbIE (PUBUKO-XUMMUYECKUE, MaTeMATUYECKME N UHble eCTeCTBEHHOHAY4Hble MOHATUSA U
MeToAbl; (byHAaMeHTarbHble OCHOBbI BMONOrMYeCcKnX 3aKOHOMEPHOCTEN, CTPOEHME U CBOWCTBA XMBON
MaTepum, obLime MOnekynspHble MexaHW3Mbl B3auMOLEWCTBUM, NEXalmx B OCHOBE OMONOrnyeckux
npoLeccos

2) YmeeT wucnonb3oBaTb QyHOAMeHTanbHble Ouonoruvyeckme npeacrtaeBneHnss B cdepe
npodeccnoHanbHON OeATeNbHOCTU AN pelleHUMs HOBbIX 3afady; BOCMpUMHMMAaTb WHHOBAUMKU B Lendax
COBEpLUEHCTBOBAHUA CBOen npodhecCUoHanbHON AeATEeNbHOCTU; CaMOCTOATENbHO aHanu3upoBaTb
MeAVLUMHCKY MHOopMaumio, ycTaHaBnMBaTb NPUYMHHO-CEACTBEHHbIE CBA3U B (PYHKLMOHUPOBAHUN
6MOCMCTEM Pa3NMYHOro YPOBHSI OpraHvM3auun, cpaBHMBaTb, aHanM3MpoBaTb, apryMeHTUpoBaTb OTBET,
UNIIOCTPUPOBATL €ro CXEMaMmn U pUCYHKamu;

3) Bnageetr HaBblkaMWM Ka4yeCTBEHHOro oOnpefeneHns OpraHUYecKUX COEeAUHEHUN  KMeTKu,;
MWUKPOCKOMNNYECKOro WUCCreaoBaHUs npenapaTtoB KMAETOK W TKaHen W Apyrumu  6monornyeckumm
MeTodaMmn Ana  peweHus npodeccuoHanbHbIX 3agad; TEepPMWHONOrMEen [aHHOW  OUCLMNIUHGI;

CrMocoBHOCTLIO K CUCTEMHOMY MbILWTEHUIO.

YpoBeHb
o cchopmmpoBaH
Kputepun oLeHnBaHnsi KOMMNETEHLMI HOCTY LWkana oueHok
KOMMEeTeHLUn
Obyvarowutics 8 nonHou mepe eradeem MOHAMUUHbBIM arnnapamom | [MoBbILWEHHbIN OTnnyHo
buornoau4eckol Hayku (meopemu4ecKumu OCHO8aMu OUCUUMIUHBI), YpPOBEHb
criocobeH  unCMpupogsams  omeem  fpumMepamu, hakmamu,
O0aHHbIMU Hay4HbIX uccriedosaHull, MPUMEHAMb Mmeopemu4yecKkue
3HaHus O peweHus npakmu4eckux 3aday
Obyyvarowuticsi enadeem rnoHAMUUHbIM annapamom 0aHHOU BasoBblili Xopouwo
obracmuHayku (meopemuyecKkumMu 0CHogamMu OUCUUMNIUHbI), HO YPOBEHb
donyckaem He3Ha4yumesibHble OWUbKU, HeMOYHOCMU,
ucrnbimsigaem
3ampyOHeHUs NMpu pelweHuuU Mpakmu4yeckux 3aday;
deMOHCMpupyem HerosiHoe coomeemcmeue  3HaHul, yMeHud, MoporoBbil YpoeneTtsopu-
Haebiko8 rpusedeHHbIM 8 mabuye nokasamerssmM, dornyckaem ypOBEHb TenbHO
3HaYyumersnbHble OWUBKU Mpu peweHUU rnpakmu4yeckux 3aday
Obyyarowutica OeMOHcmpupyem Ompbi8OYHbIE, (bpacMeHMapHbIe - HeynoeneTtBopu-
3HaHus, Ooryckaem epybbie OwWUbKU rpu omeeme Ha B80rpPoChkl, TenbHO
deMOHCcmpupyem si8HOe Hecoomeemcemeue 3HaHUl, yMeHUU, HaBbIKO8
npusedeHHbIM 8 mabriuye rnokasamersnsm

19.3. TunoBble KOHTPOSibHble 3a4aHUSA UM UHble MaTepuanbl, Heo6xoAuMbIe ANA OLEHKU 3HaHWUM,
YMEHUW, HaBbIKOB W (MnM) onbiTa [eATeNbHOCTU, XapakKTepusywlme 3tanbl (opMUpPOBaHUSA
KOMMeTEeHLUN B npoLecce 0CBOEHUs 06pa3oBaTenibHOW NPOorpaMmmbl

19.3.1. lMepeyeHb BONPOCOB

19.3.1.1. NMepeyeHb BONPOCOB K 3a4€Ty

XapaKTepucTiKa XUBoro.

Buonorua B cucteme MeOULUMHCKUX Hayk.

© N o 0k~ w2

nOLI,FOTOBI/ITeJ'IbeIe nepunonbl CtTaHOBNEHUA ouonorun.

CTuxuHo-guaneKTnyecknin Nepuoa passutmsa Guonorum.

Buonorus - Hayka o XuBou npupoae: npeaMeT U3yveHus, 3aaa4um u MeToapl.

Pa3Butne buonorun B nepuon MexaHn4eckoro un MeTaCIZ)VI3VIL-IeCKOFO €CTeCTBO3HaHUA.

MMepBbii 1 BTOPOW 3Tanbl Nepnoga HoBeWLEeN peBosoLnn B ECTECTBO3HAHMK 1 Gruonorum

MeToabl obuien 6uonormu: amMnupuyeckuin (HabnogeHvue, 3KCNEPUMEHT, CPaBHUTENbHbIN

METOA, CUCTEMHbIN) N TeopeTUYECKUN (PaKT-rmnoTe3a-smMnmupuyeckmnii ypoBeHb-3akOH-TEOPUS)

9. ToHATMe BUonornyeckom cCucTemsl



10. MNposiBneHne o6Lwebnonornyecknx 3akoHOMepHocTen y nopen. buocoumanbHas npupopa
yenoseka

11. CBoncTBa XMBOro: YMNopAOOYEHHOCTb W CNEeuUdUYHOCTb CTPYKTYpbl, LENOCTHOCTb U
ONCKPETHOCTb; OOMEH BELLECTB U SHEPIMKN; CaMOPErynaumnsa U roMeocTas; HacneaCcTBEHHOCTb U
N3MEHYMBOCTb; CNeUN{UYHOCTb B3aNMOOTHOLLEHWUI CO CPeAOW; CTapeHNe N CMepTb.

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

13. MaTepuanuam: MexaHuum3m, MalunHHasa Teopus, pusnkanusm. igeanuam, Butanusm.
CoBpeMEHHbIN B3rMAf Ha CYLLHOCTb XU3HW.

14. YpoBHM OpraHu3auun XuBbIX CUCTEM (OpraHu4eckume MOSEKYyrbl, MaKpOMOSEeKysbl U WX
aHcaMbnn, KNeTOYHble OpraHensbl, KNeTKW, TKaHW, OpraHbl, OpraHu3mbl, MONynAUuMK, BUAbI,
coobuecTBa, akocucteMsl, buocdepa)

15. CTpyKTypHasa n xummnyeckasn opraHm3aums 3ykapuoTuyecKnx Knetok

16. Ponb 1 yHKUMM OTAENbHBIX XMMWYECKUX 3NEMEHTOB M BOAbl B KNeTKax M opraHuamax
ayKapuoT

17. OT1anbl pa3BuTUA LUTONOMK - y4eHUs O KneTke. KnetoyHasa Teopud LLiBaHHa.

18. EanHctBO ¥ pa3Hoobpa3ne  KNeToyHblXx  TunoB.  OCHOBHble  TWMbl  KIETOB:
npokapuoTuyeckasi Krnetka - 6GakTepuanbHasi, U 3yKapuoTudeckasl - pacTuTesnbHas WU
XMBOTHas

19. Bupycbl kak ocobasa hopma opraHm3auumn matepum

20. MNMoBeaeHne BUPYCOB - BUObI MHAEKUNI (MnTndeckan MHAEKUUSA, NepCUCTEHTHas
NHpeKums,naTeHTHaa nHdekums). XKUsHeHHbIe LnKnbI

21. Bupychbl kak Bo36yguTenu 3aboneBaHuin pacTeHuin, XMBOTHbIX U YenoBeKa.

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

23. MutaHne: canpoduTbl, CUMOUOHTBLI M Napa3uTbl. 3HadyeHne GakTepui B npupoge u Ansd
yernoBeka.

24. QykapuoTtudeckasa knetka. lMpuHUMNbI CTPYKTYPHOM opraHu3auum kneTtok. Obuwaa cxema
CTPOEHUSI XMBOTHOW U PaCTUTENbHON KNETKMW.

25. QHpocMmbuoTnyeckas Teopumsa NPOUCXOXAEHMA XSTOPONIAcTOB U MUTOXOHOPUNA.

26. OCHOBHble CTpPYKTypHble efuHuubl nbon Knetkn (membpaHbl, SA4po, uuTonnasma,
SHAOMNNA3MOTUYECKMIN PETUKYITYM, pUBOCOMBI, KOMMNNEKC MonbaXn, MUTOXOHAPWUA, JIM30COMbI,
NEpPOKCUCOMbI, LUTOCKENET KNETKN, MUKPODUNaMEHTHI).

27. HeopraHquCKme N opraHn4yeckune BeullecrtBa, BXoadllne B COCTaB KIETKWU.

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

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

30. MurmenTbl. NurMmeHTbl POTOCUHTE3A

31. OcmoTurYecKne sIBNEHNS B KNeTke

32. MaTonorus KNeTku.

33. lMoHsiTne o meTtabonuame. AHabonnam n katabonumam.

34. BOHepreTu4ecknii ObMeH B KNETKe 1 ero CyLHOCTb. JTanbl 3HEPreTMYeckoro obmeHa.

35. BHeprua xumundeckux ceasen. Makpoapruyeckmne caasun. CtpoeHue, dyHKumm n ponb ATO B

XN3HEAEATEJIbHOCTU KIIETKWN.



36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.

49.
50.

Co~Noohwh =

O6was xapakTepncTMKa KNneTo4YHOro AblXxaHus.

Mukonus

Liukn Kpebca

[bixaTenbHas Lenb 1 okucnuTenbHoe ochopunmpoBaHue.
AHaspobHoe gbixaHue.

MexaHun3Mbl perynsumm BHyTPMKIIETOYHOro roMeocTasa.

N3HEPIrmn, KOTopblie OHN UCMOJIb3YHOT.

PoTOCUHTE3

doTOoCUHTE3NPYHOLLME BAKTEPUU U CUHE-3ENEHbIE BOOOPOCIN.

XeMocuHTe3.

KpyroBopoTbl MMHEPArbHbIX 3N1IEMEHTOB (BMOreoXMMNYECKne LKIbI).

"eTepoTpodHOE NUTAHME U Ero TUMbI.

3aboneBaHnd, cBA3aHHble C obmMeHoM BeLlecCTB. ButamuuHasa
HepocTaToYHOCTb. ANMMeHTapHasa auctpodua. Oxupenne. [Juabert.

HapyweHusi obmeHa aHepruen

bonesHu, CBAi3aHHble C HapyLleHneM (QyHKUMOHUPOBaHNA (EPMEHTOB

OCHOBHbIX MeTabonnyeckux nyTe|7|.

19.3.1.2. NepeyeHb BOMNPOCOB K 3K3aMeHY:

TeopeTuyeckas 4acTb

CTtpykTtypa 6enkoB. YpOBHM CTPYKTYpPHOW opraHm3aummn 6enka.

MoHATHe o honaunHre 6enkos.

[eHaTtypaumsa 6enka.

DyHKUMKN 6ENKOB.

OHK. MNepBrnyHasa n BTopuyHasa cTpyktypa. Mogens YoTtcoHa - Kpuka.
Monumopduam cTpykTypbl JHK

Pennukauunsa OHK, ocHOBHblE MPUHLMMEI.

MakpomonekynspHasa cTpyktypa PHK. Bugbl PHK.

Buonornyeckas ponb HyKNemHoBbIX KUCNOT. OCOBEHHOCTU NX CTPYKTYPbI U (OYHKLWA.
TpaHckpunumsa. OCHOBHbIE 3Tanbl TPAHCKPUMLMK.

["eHeTMYeCcKn Koa, 1 ero CBOMUCTBA.

TpaHcnaums. MexaHn3m n aTanbl TpaHCASAUNN.

CoBpeMeHHas Mmoaesb MEMOPaHbI.

JInnnppl membpaH.

Benkun membpaH, ux pyHKUmMN.

KneTouHble peLenTopsbl, UX CBOMUCTBA.

OcHoBHble cnocobbl Nepefayn curHana B KneTky.

TpaHcnopT BelecTs Yepe3 bruonornyeckne MemopaHbl.

Buapbl naccuBHoro TpaHcnopTa.

AKTUBHbIV TPaHCMopT.

NOHHbIe KaHanbl 1 MOHHbIE HacoCbl

TpaHCnopT BbICOKOMOSIEKYNAPHbIX BELLECTB. QHAO0- M 9K30LMUTO3.
KneTo4HbIn LUK, ero nepmoapl

MwuTo3 1 Menos, ha3sbl, 3Ha4eHne. Mecto mero3a B XM3HEHHOM LIMKIe OpraHn3MoB.
MecTo Meno3a B XU3HEHHOM LIKIEe OpraHU3MoB.

Monosoe n 6ecnonoe pa3aMHOXEHNE OPraHN3mMOB.

MonoBble KNETKN, 0COBEHHOCTUN NX CTPOEHUS, MeTabonNnama n yHKLUN.
FameToreHes y XUBOTHbIX.

NnauBmayansHoe pa3Butue opraHu3ama - oHToreHes. [Nepunoansaums oHToreHesa.
Tunbl pa3BUTHA Y XNBOTHBbIX.

OMmb6puoreHes y XmnBOTHLIX. ATanbl aMbproreHesa.

ABTOTpOCbHOG nnuTaHune. KJ'IaCCI/I(bVIKaLI,I/IFI opraHn3mMoB no rnaBHbIM UCTOYHUKaAM Yyrnepona



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.
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64.
65.

67.
68.
69.
70.

71.
72.
73.
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75.
76.
77.
78.
79.
80.
81.
82.

3apogblweBble JIMCTKU U UX NPOU3BOAHbIE.

MexaHn3mbl oHTOreHesa. [leneHve, murpauusa, coptTupoBka, rmbenb, anddepeHumpoBKa
KNeToK.

OMbpuroHanbHas MHAYKumsa. OMOproHanbHas perynsaums. LienocTHoCcTb OHToreHesa.

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

PereHepauua. ®usnonornyeckas W apanTuBHas pereHepaumsa. KneTouHble UCTOYHWUKM
pereHepaumu.

Ponb BHewHen cpenpl B pa3BuTUM opraHuama. octamOpuoHanbHbI Nepunog, oOHToreHesa.
Tunbl NOCTaMOpPMOHANBHOIrO pa3BuTUS. TuMbl pOCTa OPraHN3MoB.

MpoaonXuTenbHOCTb OHTOreHe3a Kak BUAOBOW NPU3HaK.

3aBUCUMOCTb NPOSIBNEHUS CTAPEHUsI OT reHOTUNa, YyCNoBMin M 06pa3a XUsHw.

CrtapeHue KaK aTan uHauBmayanbHoro passutuns. MexaHnambl cTapeHnst (MofiekynspHble,
reHeTUYecKne, KNneTouHble N CUCTEMHbIE).

KpuTnyeckne nepuogpbl B OHTOreHe3e Yenoseka.

OCHOBHbIE NOHATUA FrEHETUKMN.

3akoHbl MeHgens. LiutTonornyeckme ocHOBbI 3aKOHOB HacneacTBeHHoOCcT Menaens.

CoBpeMeHHble NpeacTaBeHns O reHe.

XpOMOCOMHasi Teopus HacneaCTBEHHOCTMU.

3aKoH cuenneHns reHos (3akoH MopraHa).

"eHeTuka nona.

"eHOTUN M beHOTUN.

"eHOTUN KaK LLenocTHasa UCTOPMYECKMN CMOXMBLLAACA CUCTEMA.

CnoxHocTb reHoTuna. Baanmopencreue reHoB. Baanmopencrene annenbHbIX FEHOB: NOSIHOE
OOMMHUPOBaHWe, HeNnosiHoe AOMUHUPOBaHWe, KOOOMWHUPOBaHWE, CBEPXA0MUHMPOBAHME.

B3aumogencTeme HeannenbHbIX FEHOB: KOMMIEMEHTAPHOCTb, 3MMCTas, NoJIMMEpUS.

®opMbl UI3MEHYMBOCTU XUBBLIX OPraHM3MOB.

MoandukaunoHHas u3MeHuUnBocTb. Hopma peakumn. CTaTUCTMYECKMe 3aKOHOMEPHOCTU
MoAN(PUKALNOHHON N3MEHUYMNBOCTH.

KombuHaTuBHasA N3MEHYNBOCTb, €€ NPUYMHBI.

MyTaumoHHas n3aMeH4YMBOCTb. MyTauum 1 NprUYUHBI X NOABMEHUS.

MyTaumoHHas Teopus.

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

MyTareHHble haKTopbl.

HacnencTteeHHble 3aboneBaHna YenoBeka.

"eHOMHbIE, XPOMOCOMHbIE U FEHHbIE MyTaLUK Y YenoBeKa.

3aKOH roMOoNorMyecknx paaoB B HacneacTBeHHOM nameH4moctu H.. BaBunosa, ero 3HadeHue
B CENeKLUn 1 B MegULMHE.

HaTypanuctuyeckas 6uonorus n nepuog cuctTeMaTuku.

Pa6oTbl K. I'luHHes

OBonoumMoHHas buonorus, UCTopus pas3BUTMA NpeacTaBneHnii 06 3BONIOLUN XNBbIX CUCTEM.

OBontounoHHoe yyeHue X.b. llamapka.

OBOMLUMOHHOE yyeHue Y. [lapBuHa.

MponcxoxaeHne (BO3HNKHOBEHME) XU3HWN Ha 3emie: KOHLENLUMN, TEOPUN N TMNoTe3bI.

Teopun caMmo3apoXaeHUs Xu3Hn n abrnoreHesa. Butanmam.

Teopusa abnoreHesa OnapuHa - XongenHa.

CoBpemMeHHan Teopusas abuoreHe3a. Xumuyeckas aBonwouma  (bnoxmmudeckua  wunm
npebuoTnyeckas sBonoLms).

OKcneprMeHTarnbHble NOATBEPXAEHUS abuoreHesa.

M'mapoTepmManbHble UICTOYHMKM 3aPOXAEHNS XUSHMN.

Teopus PHK-mupa.

lMepexopn K opraHN3MeHHOMY YPOBHIO.

LUCA - nocneaHuin yHuBepcarnbHbIn 00LLMiA Npeaok.

MepBble coobLLECTBA XUBbIX OPraHN3MOB.

MNosiBreHne MHOMOKIIETOUHbIX OPraHM3MOB.

CuHTeTnyeCcKasa Teopus 3BOMOLNN.

"eHodoHa nonynsaumn. 3akoH Xapau - BanHbepra.

AnemMeHTapHble (aKTopbl 3BONIOLMM

Ponb myTauwmin B 3BonH0OLMM

MonynsauMoHHbIEe BOMHbI. ['eHeTMKo-aBToMaTuyeckmne npoueccol. [pend reHos.



83. OCHOBHbIE NONOXEHNA CUHTETMYECKON TEOPUMN 3BOSHOLMM

84. CoBpemeHHasi 3BOSIIOLMOHHANA Teopus

85. 3aKOHOMEpPHOCTU MaKpPO3BOSHOLUN

86. Twunbl BUAOO6pa3oBaTenbHOro npouecca: punetTmyeckoe, rmépnaoreHHoe, AMBEPreHTHOE.

87. Cnocobbl BUaoobpa3oBaHus: reorpacdmyeckoe, 3KOnorn4eckoe.

88. ®opmbl 3BONIOLMM FPyNM.

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

90. TMyTn aocTmxeHna GMonornyeckoro nporpecca.

91. [okasaTenbCTBa 3BOSOLMM: MOMEKYNAPHO-rEHETUYECKNME.

92. [okasaTenbCTBa 3BOMOLMN: CPAaBHUTENbHO-aHAaTOMUYECKHME.

93. [okasaTenbCcrBa 3BOMOLMUW: 3MOPUOSIOTMYECKNE, ManeoHTONormMyeckme n buoreorpaguyeckme..

94. OcobeHHOCTM aHTpoMoreHesa.

95. Ortanbl aHTponoreHesa. [lperoMuHuaHan cTaamsa aHTponoreHesa

96. OMWHWMAOHBLIN 3Tan aHTponoreHesa

97. CoBpeMeHHas cuctema opraHM4eckoro Mmpa.

98. OCHOBHbIE MOHATUA 3KONOMNK: IKONOrM4yeckne haktopbl, Nonynsaumsa, 6MoLeHo3, 3KocucTemMa.

99. OcHoBbl aTONOMMM.

100. B3aumooTHOLLUEHMS YenoBeka U buocdepbl, OXpaHa OKPYXaloLWen cpeabl U COXpaHeHue
BMAOBOro pasHoobpasmsa XnBbIX OPraHM3MoB.

101. Hoocdbepa, ee npownoe, HacTosiLee 1 byayliee.

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

Il. MNpakTnyeckasa YyacTb

1 LiBeTHble peakunn Ha 6ENKN 1 aMUHOKUCIOTHI.

2.  O6uwas cTpyKTypHas dopmyna aM1MHOKUCNOTbI, 06pa3oBaHne NenTUoHON CBA3N.

3. TMpuHumn meTtopa Iloypu ana onpegeneHus KoOHUeHTpauun 6enka B pacTBope.

4. O6bAcHUTE, KaK NOCTPOUTb KannbpoBOYHbLIN rpaduK Ans pacyeTa coaepxaHusa 6enka B
pacTsope.

5. O6wasn cTpyKTypHaa popmyna Hykneotuaa, dochoamnacupHoOn CBaA3N.

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

7. Hapwucynte cxemy pennukaumm OHK.

8. HapucywnTte cxemy TpaHCKpunumu.

9. Hapucynte cxemy TpaHcnauum PHK.

10. Hapwucynte cxemy nepegayn reHeTU4ECKON MHAOPMaLNN B KINeTKe.

11. Kakuve meToabl MICNOMb3yoT AN onpeaenieHns cTeneHyn remonu3a 3puTpounTos?

12. MexaHn3am remonmnsa apuTpounToB

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

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

15. PewwuTb 3agayy no teme «cTpoeHne n dyHKuun GuomemobpaH»

16. PelwwuTb 3agayy no TeMme « MeMOpaHHbI TPaHCMopT»

17. HapucyinTe X1U3HeHHbIN LUKIT OpraHu3ma C 3uroTu4ecKon peaykumen

18. HapucyinTe XM3HEHHbIN LMK OpraHM3ma C raMeTUyeckon peayKumen

19. HapucyinTe XU3HEeHHbIN LMK OpraHn3ma C NpoMeXxyTO4YHON pedyKLumen

20. Hapucynte cxemy rameTtoreHesa y XMBOTHbIX

21. HapucyinTe gpobnenue (Ha npumepe ampubum 1 MNeKonuTaroLLEero)

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

23. HapwucywTte cTaguio paHHen Henpynbl (Ha npumepe ampudun)

24. Kputudeckne nepmogpl B OHTOreHese YenoBeka.

25. CyuwHocTb 3kcnepumeHTa Munnepa - KOopw.

26. PelmTb reHeTUYECKyto 3agayy No TeMe «AMrnbpuaHoe CKpeLmBaHne»

27. PelwuTb reHeTUYECKyo 3afa4dy rno TeMe «He3aBUCUMOE HacneaoBaHne»

28. PelunTb reHeTMYeCKyo 3agavy o Teme «CuemnneHHoe HacneaoBaHue»

29. PelwunTb reHeTUYECKYIO 3aaavy No TEME «CLENSEHME C MOMOM»

30. PewunTtb reHeTUYECKYIO 3a4a4y N0 TEME «NONyNAUMOHHAsA reHeTuKa»

31. CocTaBuTb reHeanornyeckoe ApeBo, NOSICHUTb HacnegoBaHNe NPU3HAKOB.

32. MeToabl reHeTUKKU YenoBeka. bnusHeLoBbI MeToA.

33. MeTtogapl reHeTuKM yenoseka. lNonynsaumoHHO-CTaTUCTUYECKUI METOA,

34. MeTopabl reHeTUKM YyenoBeka. [[eHeanorm4eckmn mMeTog,

35. MeTtoapl reHeTuKM YenoBeka. LintoreHeTnyeckmin MeToa.

36. MeToabl reHeTUKM YenoBeka. buoxmmnyeckuin metoa n metop, aHanmsa [JHK.



37. OcobeHHOCTU YenoBeKa Kak 00beKkTa nccrnegoBaHuU B reHeTUKe.

38. HacnepncrtBeHHble 3aboneBaHnA YenoBeka.

39. T'eHOMHble, XPOMOCOMHbIE U FTEHHbIE MyTaLMKX Y YENOBEKA.

40. TlpueeguTe npumep npucnocobneHHocTn. O6bACHUTE BO3HMKHOBEHME MPUCNOCOONEHHOCTM C
no3uuun aapBMHU3Ma

41. TlonynAunoHHbIe BOMHbI U Apend reHoB B YernoBe4yeckom obLecTee

42. W3onauma B nonynsaumsx Nogen.

43. EcTecTBeHHbI 0TOOpP B NONynsaumax nogen.

44. Hapucynte cxemMy KpyroBopoTa yrrnepoaa B buocgepe.

45. HapucywnTte cxemMy KpyroBopoTa a3oTa B 6uocdepe.

46. Hapucywnte cxemy AencTBUst SKOMOrm4eckoro gakropa

47. OxpaHa oKpyXatoLen cpefbl U CoXxpaHeHe BMAOBOro pa3Hoobpa3uns Xm1BbIX OpraHU3MOB.

48. Mepuko-6ronormyeckume acnekTbl HOOCEpPbI U OXpaHa 340POBbSA YENOBEKA.

49. 3BKOonorn4yeckKuim KpM3mnc n COCTosiHME 340POBbS YernoBeKa
OKpY)KaIOHlaH cpez:a nu FeHeTI/IquKI/Iﬁ I’py3 YCIIOBCUCCKUX HOHyJ’IHHI/Iﬁ

19.3.2. MNepeyvyeHb NpaKTU4YECKUX 3a4aHUN

Tema « OcHo8HbIe rpu3sHaku xueol mamepuu. OnpederieHue rnoHsImMusi
«KU3Hb»

1.  KuBble OpraHM3mbl OTIMYAIOTCA OT HEXMBbBIX CUCTEM CIOXHOCTbIO U CTPYKTYPHOW U
(OYHKLMOHANbHON YNOpsAOYEHHOCTbI0. BbiABUTE YepThbl CXOACTBA U OTINYNS XUBbIX OPraHN3MOB OT
06BHEKTOB HEXMBOW Npupoapbl. OTBET NPOUNNIOCTPUPYNTE NPUMEPaAMN.
2. Mvp xuBon npupopbl NpeactaBnseTr cobon COBOKYMHOCTb GMONOrMYeckMx CUCTEM pas3HOro
YPOBHS OpraHuM3aumu, KOTOpble HaxogATcs B HenpepbiBHOM B3aumopencTsun. Packponite
B3aMMOCBA3b  Pa3fiMYHbIX YPOBHEW CTPYKTYPHOW OpraHu3aumm XuBOTHOro Mwupa. OTtser
NPOVNACTPUPYNTE NPUMEPaMMU.
3. ObocHyWTE, N0YEMY BO3HMKHOBEHME M CYLLLECTBOBAHUE XN3HN Ha 3emMse CBA3bIBAOT C BOAOMN.
4. Bce rmnotesbl BO3HMKHOBEHMUSA XU3HM Ha 3emMne MOXHO pa3fenuTb Ha ABe rpynnbl: Teopun
6uoreHe3za n abuoreHesa. B yem unx cywHoctb? OxapakTepusynTe M3BECTHble BaM runotesbl 13
Kaxaon rpynnoi.

Tema «Memabonu3amy»

5. ToHkuin cpe3 knybHs kapTodens NoMecTUny B AUCTUNNMPOBaHHY0 Boay. Kakue uameHeHus
nNpon3onayT B ero Knetkax yepes Hekotopoe BpeMs? OTBeT NosicCHUTE.

6. bBuonornyeckoe OKWUCINEHWE B OpraHM3Me YenoBeKa CXOAHO MO XMMMYECKOMY MpoLeccy C
cXwuraHuem Tonnuea (yrna, Topda, Aepesa). Kakve BelecTBa OKUCNATCA B OpraHu3me vernoBeka un
Kakue obLuue ¢ ropeHneM NnpoayKTbl 06pa3ytoTcs B pedynbTarte 3TUX NpoLeccoB?

7. O6bsicHuTe, NoYemy B KNeTKax MbILWEYHOW TKaHW HETPEHUPOBAHHOIO 4efioBeka nocre
HanpsXEéHHON hmanyeckon paboTbl BO3HNKAET YyBCTBO Honu.

8. B uyeM cocTouT cBA3b AblXxaHus 1 OTOCUHTE3A?

9. Ckonbko Monekyn AT® 6ygeT CUMHTE3MPOBATbCA B KIeTKax 3yKapuoT Mpu MOSIHOM
okMcCneHun dparMeHTa Monekynbl Kpaxmana, cocrtosuwero u3 70 ocTtaTtkoB rnoko3bl? OTBeT
NoOsICHUTE.

10. B npouecce rnukonusa o6pasoBanocb 42 Mornekysnbl NMPOBUHOTPagHON KUcnoTbl. Kakoe
KONMMYECTBO MOJEKYN [N0KO3bl MOABEPrNIOCh PACLUENEHNIO U CKONbKo Monekyn ATd obpa3syetcs
Npv NOMTHOM OKUCIEHUN?

11. B anccumunsaumio Bectynuno 10 monekyn rntokosbl. Onpegenute konuyectso AT® nocne
rNNKONM3a, Nocrne KUCopogHOoro atana u CyMMapHbIi 3pdekT AUCCUMUNALNN.

12. B gnccumunsumio BcTynuno 15 monekyn rnokosbl. Onpegenute konuyectso AT® nocne
rNNKONM3a, Nocrne KUCIopogHOoro aTana u CyMMapHbIi 3pdeKkT AUCCUMUNALNN.

13. B amccumunsaumio BcTynuno 18 monekyn rnokosbl. Onpegenute konudyectso AT® nocne
rNUKOM3a, Nocre KUCIopoaHoro atana n CyMMapHbI 3pdeKT AUCCUMUNALNN.

14. B guccumunaumio BCTynuno 23 monekynbl rnioko3bl. Onpeaenute konumyectso AT® nocne
rAYKOnu3a, nocne KMCNopoAHOro atana u CyMmapHbin 3deKT AUCCUMUNALNN.
15. B auccumunsaumio Bctynuno 27 monekyn rnoko3sbl. Onpegenute konuyectso AT® nocne
rAYKOnu3a, nocne KMCNopoAHOro atana u CyMmapHbin 3deKT AUCCUMUNALNN.



16. B auccumunauuio BcTynuno 32 Monekynbl rnoko3sbl. Onpenenute konnyectso AT® nocne

rNMKONM3a, Nocne KMCNOopOAHOro aTana U CyMMapHbIi 3deKT AUCCUMUNALNN.

17. B umkn Kpebca Bctynuno 6 monekyn [NBK. Onpepenute konuyectBo AT® nocne

KMCNOPOAHOro 3Tana, CyMMapHbi 3(MEKT AUCCUMUMALMU U KONMYECTBO MOMEKYS [JOKO3bl,
BCTYMMBLLEN B ANCCUMUIIALMIO.

18. B umkn Kpebca Bctynuno 8 monekyn [MBK. Onpepenute konuyectBo AT® nocne
KWUCMOPOAHOro 3Tana, CyMMapHbil 3dM@EKT AUCCUMUNALMM U KONMMYECTBO MOJSIEKYN [MHOKO3bl,
BCTYMMBLLEN B ANCCUMUIIALMIO.

19. B uukn Kpebca Bctynuno 10 monekyn MNBK. Onpepenute konuyectBo AT® nocne
KWUCMOPOAHOro atana, CyMMapHbin 3deKT AUCCUMUNALMM N KONUYECTBO MOJSEKYIST [JOKO3blI,
BCTYMMBLLEN B ANCCUMUIIALMIO.

20. B uukn Kpeb6ca Bctynuno 14 monekyn MNBK. Onpegenute konuyectBo AT® nocne
KWUCMOPOAHOro atana, CyMMapHbin 3ddEKT AUCCUMUNALMN N KOSNIMYECTBO MOMEKYN [IOKO3bl,
BCTYNUBLUEN B AUCCUMUNALMIO.

21. B uukn Kpebca Bctynuno 28 monekyn MNBK. Onpegenute konudectBo AT® nocne
KUCMOPOAHOro atana, CyMMapHbin 3ddEKT AUCCUMUNALUN N KONIMYECTBO MOMEKYN [IHOKO3bl,
BCTYNUBLUEN B AUCCUMUNALNIO.

22. NaumeHTy, CcTpagatolemMy WHCYNIMHO3aBUCUMbIM caxapHbiM anabeTom, Obino
PEKOMEHOOBAHO YBENMYEHNE XXMPOB KaK MCTOYHMKA 3Heprun. Bonpocbl: 1. Kakne nytn
OKWUCNEeHWst Moko3bl Bbl 3HaeTe? 2. Kakvme anbTepHaTUBHbIE WCTOYHUKM SHEPTUUM MOXET
ncnonb3oBatb knetka npu CL? 3. KakoBa cyabba M306bITOYHbIX KonmyecTB aueTtun KoA,
obpasyeMbIX NpU OKUCIIEHUM XUPHbIX KNCNOT y 6onbHoro CA? 4. Kak namenutcs pH kposu u
Moum y 6onbHoro C[] npu ncnonb3oBaHnm

XXMPOB KaK UCTOYHUKA 3HEPrnn?

23. [MoBbIWEHNEe KOHUEHTPaUUn Kakux KOMMOHEHTOB KPOBU MMOYU
paccMaTtpuBaeTCs Kak Kputepuin gekomneHcauum CO7?

19.3.3. TecTOBbIe 3agaHusA
Tema «buonozaus knemkuy (3.3.)
1) JdnemeHTapHas eAUHMULIA MOSEKYSISIPHO-FreHETUYECKOro YPOBHS OpraHu3auuu
XXU3HU
a)kneTtka 0) Guocdepa B) reH r) nonynauns
2) KneTto4Hble ¢hopMbl XKU3HU, UMetowme opopMIieHHoe Aapo
a) darn  ©) Bupycebl B) NPOKapPUOThLI I3yKapuoTbl
3) Cos3patensimMm KNneTo4YHOU TeOpUM ABMNAKOTCA
a) 4. JapsuH n A. Yonnec 6) P.Tykun H. 'pto

B) T. WBaHH 1 M. WnengeH r) . MeHgens n T. MopraH

4) CTpPYKTYPHbIA KOMMOHEHT KNEeTKU, KOTOPbIN UMEeTCA U Yy NPOKapuoT, uy
aykapuoTt
a) annapat lonbaku ©6) aHgonnaaMaTuyeckasa ceTb B) NMIM30COMa ) MUTOXOHOPUS A4)
Hapy>xHas nnasmartmyeckas membpaHa
5) OpraHoupa, KOTOpPbIA BCTPeYaeTCs TONbKO y PacCTEHUM U OTCYTCTBYET Yy
XMBOTHbIX U rPUGOB,Ha3biBaeTCA
a) MUTOXOHApPUSA 6) xnoponnacT B) MUKPOTPYBoUKa r) aHAonnasmMaTmyeckas ceTb a)
nm3ocoma
6) B cocTtaB sigepHON 0605104KM KNETOK 3yKapuoT BXOAAT MeMOpaHbl.
a)l ©)2 B)3 r)BpasHblX KNneTkax pasHoe KOSINYeCTBO
7) KakoBa ponb uutonna3smbl B KneTke?
a) npugaert kneTtke oopmMy; 6) ocyLecTBNSET CBA3b MEXAY YaCTAMMW KIETKM;

B) BbINOSHSAET 3aLMUTHYI DYHKUMIO; ) o6ecrneynBaeT NOCTynneHne BELWECTB B KMETKY.

Tema «Xumudeckul cocmaeg 3yKkapuomu4ecKUX K/1emoK»

8. Haubonee pacnpocTpaHeHHbIMU B KNeTKaX XXUBbIX OpraHU3MOB 3fIeMeHTaMu



ABNAIOTCA:
a) NVO,H,S; 6)C,H,N,O; B)S,Fe,0,C; noO,S,H,Fe
9.BewecTBa, XOpoOLIO pacTBOpUMbIe B BoAe, Ha3biBalOTCs
a)rmgpodunbHble 6) rmapodobHble B) ambudunbHble
10.benku - 3T0 GUoNoNMMEpPb MOHOMEPaMM, KOTOPOTO ABAAKTCA: @) HYKNEeOTUAbI;
0)aMWHOKNCIOThI; B) a30TUCTbIE OCHOBaHUS
11. ®epMeHTbI BbINOMHAKT cnegyrowme hyHKUUN:
a) ABMAITCA OCHOBHbIM MCTOYHMKOM 3HEPru; 6) yCkopsaloT BroxmMmmnyeckme peakumm;B)
TPaHCNOPTUPYIOT KNCIOPOA;

F) y4acCTBYHOT B XUMUYECKOMN peakuunn, npespaladcCb B Apyrme seliecrea

12. Monekyna BellecTBa, COCTOsILLasA U3 HYKNeoTUAOB U umerowas Bua
OAHOLIENOYHOMN HUTHU:
a) PHK; 6) ATo; B) OHK; r) AQ®.
13. Ha opraHonenTMyeckme CBOMCTBa NUTbLEBOW BOAbI OKa3biBaeT BNUsHWe
NOBbIWEHHOE coAepXKaHue:
a) xenesa 0) ptopa B) MmonmbaeHa r) HUTpaTOB

14. Monuncaxapupabl BbINOJHAT caeaywme GyHKUMK:
a) Peseps nuwm 1 saHeprun 6) Perynauma ocMOTMYECKOro JaBneHma  B) 3awmta T)

15. K HacbIWeHHbIM XUPHbIM KMCIOTaM OTHOCATCA:
A) NanbmmnTtnHoBaa b) OnenHoBaa B) J/IuHoneBaa ) ApaxuzoHoBas

16. Y pacTeHUM U KMBOTHbIX B KAYeCTBE BOA00TTA/IKMBAIOLLErO NOKPbITHSA
MCNONb3YIOTCA
A) Bockun b) Caxapa B) Nukoamnugbl ) ®ochonmnmapl

17. MarHum B K/IeTKM BbINOJHAET pas (HPU3NMOJ0rMHECKUX pPoJien:
A)BxoguTt B coctaB xnopodunna b) AKTuBMpyeT paboTy HEKOTOPbIX (DEPMEHTOB
B) NopaepxuBaeT ocMoTUYeCcKoe gaBneHne [) BxoguT B coctaB reMorsiiobmHa

18. K KakoMy BUAY XMMUYECKMX DSIEMEHTOB KJ1eTKM oTHocATcA K, Fe, Mg, Na?
A) Makpo3anemeHTbl; b) MMKpo3anemMeHTbl; B) yiibTpaMMKpOINeMEHTbI.

19. K peayumpyowmm caxapam OTHOCAT:
A) Manbto3a b) Nnwoko3za B) Caxapo3a IM) J/laktosa

20. NMonucaxapus, MOHOMEPOM KOTOPOro AIBI€TCA caxapo3a. BbicTynaeTt B KayecTse
3anacHoro BewecTBa B KOPHEBOM CUCTEME U KNTYOHAX pacTeHMM:

A) Kpaxman b) XvtnH B) Nnukoren T') LUennonosa

21. YCTaHOBMTE COOTBETCTBME MeXAY DYHKUMEN/CBOMCTBOM COEAMHEHMA U
6MONOIMMEPOM, A1 KOTOPOrO OHA XapaKTepHa.

A) 6enok ) HK

1) XpaHeHWe HacneaCTBEHHOM MHDOPMaLMK

2) obpa3oBaHMe HOBbIX MOJIEKY NYTEM CaMOYyABOEHUA

3) yCKopeHue XMMMUYECKUX peaKkLmmn

4) aBnaeTcA 06A3aTes/ibHbIM KOMMOHEHTOM MEMOPaHbl KNeTKK

5) 3awmTa OT MHEKLMOHHDBIX/ Yy>KEPOAHbIX areHTOB

6) nepesaya HacneACTBEHHOW MHODPMaLUM

22. BbiGepuTe XMMUYECKUM I/IEMEHT, AJ1S KOTOPOro BEPHbI CaeAylolmue yTBEpPKAEHUA:
BXOAMT B COCTaB KO3H3MMa A M BUTaMMHOB (/IMNoeBas KUC10Ta, 6UOTHH, TUAMMH) ;
CTPYKTYpHasa po/ib npu ¢opMMpOBaHMMU MONEKY /bl 6€JIKa; BXOAMT B COCTaB LUCTEMHA,



LMCTMHA MU METMOHMHA; 06ecneyYnBaeT peryaaumnio OKMCIUTENbHO-BOCCTAHOBUTE/IbHOIO
noTteHuyMana.
A) Cepa b) )Keneso B) Asot ') MarHmi

23. Cpeav npeanoXKeHHbIX BApUAHTOB Bbi6epuTe npocTble 6eKu:

A) AnbbymuHbl B) ®ocdonpotenHsl B) MamvkonpoteuHsl M) TuctoHbl [) Fnobynvubl E)
CkneponpoTeuHsl

) HykneonpoteunHsbl 3) JiInnonpoTenHbl

19.3.4. lNepeyeHbL BonpocoB Ans onpoca no teme «llpokapnoTnyeckas KneTka»

Tema «buonozaus knemkuy (3.3.)

1. O6lLas XapaKTEPMCTMKA NPOKAPMOTMUYKCKOM KNEeTKM. OCOBEHHOCTU CTPOEHMS
NMPOKAPMOTUUYECKOM KNETKM.

CpaBHMTE/IbHAsA XapaKTEPMCTMKA NMPOKAPMOTUYECKOM M SYKApMOTMYECKOM KNETOK.
OCO6EHHOCTM HYK/IEMHOBBIX KMUC/IOT GaKTEPUM

CTpoeHue 6aKkTepuasibHbIX KNETOYHbIX CTEHOK

Pa3MHoOXXeHue 6aKTepui

PocT 1 pa3BuTHE BaKTEpPUM

KryTmu. MNvnu

Cnopbl 6aKkTepui

. Mnaasmumapl

10 Me3ocoma

11. Knaccudukauusa 6aktepum

VONS TR WN

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

1. OCOGEHHOCTU CTPYKTYPHOM OPraHU3aLMmu SYKapMOTUYECKON KNETKM

2. Mnactuabl, xnoponnacTsbl ( npoucxoxaexHme, xmm. CocTan)

3. Bakyonb, aapo, AApbIWKO, NAasMoAecMsl, uMtonaasma. CTpyKTypa U yHKUUM.

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

5. XapaKTep1CT1Ka OpraHOMAOB 3YKapUOTUUYECKOM KNETKM: SHAOMIAa3MaTUYECKUM
PETUKYTYM, MUTOXOHZPUU U UX MPOUCXOXKAEHNE

6. P60COMbI 3YKapM1OTMYEKOM KNETKU( CTPOEHME U BMOXMMMUYECKUIA COCTaB), annapat
FoONbAXM, NM30COMbI, MEPOKCUCOMbI, MUKPOTPYBOUYKM U MUKPO(PUIAMEHTbI (CTPOEHME U
byHKUMM), BHoNOrMYecKMe MeMBpaHbl( CBOMCTBA U DYHKLMM).

7. DHAOUMTO3 M 3K30uMTO3. MNMUHOUMTO3 M paroumTos.

8. ABTObarmna. ABTonms.

9. Nnasmonns. TypropHoe gasneHue. OCMOTUYECKOE JaBsieHue

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

1. ToHATWE MeTabon3M. XapaKTepUCTUKA aHABOIMYECKUX U KaTaboNMYeCKMX
npoLeccos.

2. Oco6eHHOCTM BUO3HEPreTMKM pacTUTENIbHOM KneTkn. ®oTocuHTes. bruonornyeckas
poJsib poTOCMHTE3A

3. CeetoBasa 1 TemMHoBasa ¢a3sbl POTOCUHTE3A

4. TIMrMeHTbl pacTUTENIbHOM KNETKM

5. ®oTocnHTeTUYecKoe docchopennpoBaHme

6. O6wan xapaKTepUCTUKA KIETOYHOIO AblXaHWA

7. Tnvkonus

8. Uukn Kpebca

9. 3HepreTMYecKui 6asaHC a3po6HOro AblXaHUS

10. AHas3po6HOoe AbixaHue



19.3.7. NMepeyeHb 3aaaHN ANs KOHTPOIbHLIX paboTt
Tema «MonekynapHbIl U KIemoYHbIlU ypo8HU op2aHu3ayuu xusot mamepuu» (2.6 u 3.6)
Kontponbnas padora Nel. CTpykTypa 1 CBOMCTBa OEIKOB

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

2. Yto Takoe chepMeHTbI? KakoB MexaHn3m Ux AencTens?

3. Hanuwwute obLyto CTpyKTypHYH0 (hopMyny aMUHOKUCAOTHI.

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

5. Yto coboun npencraBnseT BTOpU4Hasa CTpykTypa 6enka? Kakne m3BecTHbl BUAbI
BTOPUYHONCTPYKTYpPbI?

6. NpuBeanTe Nnpumepbl TPaHCNOPTHON OYHKLUMKN BENKOB.

7. Hanuwute peakuuio o6pa3oBaHns NenTUaHON CBA3MN.

8. B yem cywHocTb MeTofa Jloypn?

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

10. MpuBeaunTe NpMmepbl 3aLWUTHON PYHKLUUKN 6ENKOB.

11. Mepeuuncnute rmapodobHble aMUHOKUCIIOTHI.

12. OnNnwmnTe, Kak NOCTPOUTL KannbpoBOYHYHO NPSAMYIO ANt ONpeaeneHnsa KOHLEHTpauum

6enka.

13. Kakne cBA3M yyacTBylOT B (POPMMPOBAHUN TPETUYHON CTPYKTYypbl 6enka? Kakyto
ponb B (OPMUPOBaAHUN CTPYKTypbl 6enka wurpaioT ruapodobHble B3aumopencTeua? B
pesynbTaTe Yero OHM BO3HMKAOT?

14. Yto Takoe dponanHr 6enka?

15. B yeM cocTouT CTpyKTypHast pyHKLMA 6enkos.

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

17. Yto cobon npeacraBnaeT 4YeTBepTMYHAA CTPYKTypa benka? Yem oHa otnnyaetcs
oT accouuaTtoB 6enka?

18. UT0 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/J1enHOBBbIe KUCJI0ThI. MexXaHU3Mbl IepeAayu
reHeTu4ecKoMmHpopmanuu»

OxapakTtepusynte ctpyktypy OHK.

UTo cobon npeacraBnseT Hykneotuan? Hapucynte cxemy CTpoeHus HykKneotuaa
YUTo cobown npeacraBnseT nepBuyHas cTpyktypa OJHK?

Kakune cBaA3u 06pa3ytoT NepBUYHYIO 1 BTOPUYHYIO CTPYKTYpy JHK?

Onunwwnte moaens AHK YoTcoHa - Kpuka.

Kakue npoctpaHcTBeHHble dopMbl [HK Bbl 3HaeTe? B uem wux
OT/INYUTENBbHBLIEOCOOEHHOCTMN?

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 npeacTaBnsieT nepBmMyHada cTpyktypa PHK?

13. Kakne Bugbl PHK Bbl 3HaeTe?

14. Hapucynte 1 noacHute cxemy ctpoeHuns mPHK.

15. OxapakTepu3ynte oCO6eHHOCTM CTPYKTYpbl U pyHKUMN TPHK.

16. Hapucynte n nosaicHute cxemy ctpoeHus TPHK.

17. Kakue dyHKumm n ctpyktypy nmeet pPHK? Yrto cobon npeacraBnsioT pubocombl?
18. Kakne Bugbl Marnbix perynatopHblix PHK Bbl 3HaeTe?
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19. Y10 Takoe reHeTn4eckum kon?

20. Ha3oBuTe 1 NOSAICHUTE CBOMCTBA NrEHETMYECKOro KoAa.

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

22. Yto Takoe TpaHckpunuma OHK?

23. Yto Takoe TpaHcnaums PHK?

24. Yto Takoe pennukauua [JHK? B kakon (pase KNeTo4yHoro uukKra npomcxoauT
pennukauma QHK?

25. OnuwmnTe OCHOBHbIE NPUHLMMBI pennkaumm JHK.

26. YTO NOHMMaIOT MO, NOSIYKOHCEPBATMBHBIM XapakTepoM pennmkaumm?

27. YTto Takoe pennukaTnsHas Burnka?

28. OnuwnTe cobbITNa pennnkauumn B XpOHOSIOrMYeCKOM Nopsaake.

29. Yt0 Takoe npanmep?

30. Yto cobon npeacraenaoT pparmeHTbl Oka3zaku?

31. B yem cocTouT cyLHOCTb TpaHcKpunuum OHK?

32. YT0 TaKoe TPaHCKPUNTOH?

33. Yt0 Takoe npomoTop?

34. HazoBuTe 1 oxapakTtepnsynte ctagum TpaHCKpUnuun.

35. Y10 cobon npeactaBnsoT pubocombl? Kakue LeHTpbl OpMUpPYOTCA B
pubocome npuTpaHcnauMmM?

36. Kak nponcxoanT akTMBauysa aMUHOKMUCIOT?

37. OnvwnTe UHUUMAUMIO TPaHCNAUUN.

38. Hapucyinte cxemy pacrnonoxeHuss yHKLMOHanNbHbIX LEHTPOB B pubocome.
Kakyto ponbBbINOSIHAET KaxXabli U3 3TUX LLEHTPOB?

39. Kakune cobbITUs MPOUCXOAST B XOAE SMOHraLmMmn TpaHcnaumm?
40. Kak ocyLiecTBnsieTcs TepM1MHaLmMs TpaHcnaumm?

KoHTposibHast pa6oTta N23 «cTpyKTypa U QyHKIIUU MEMOPAH»

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

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

3. Kakune yHKUMM BbINOMHST MeMOpaHHble 6enku?

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

5. Kakoe paccTosiHue Ha NOBEPXHOCTU MeMOpaHbl IpUTpoLMTa «NPOXOAUT» MOJSieKyna
docconunuaa 3a 1 cekyHay B pe3ynbtate natepanbHon auddy3nn? KoadduumeHT
naTtepanbHoit auddyaun Dy = 10-12 m2/c. MepemelleHne onpepensietca dopmynoit S = 2 \Dit.
CpaBHUTE C OKPY>XHOCTbIO 3pUTpOLUTa AMAMETPOM 8 MKM.

6. ®epmeHT Na*,K*-ATdaza B nnaamatmyeckon membpaHe apuTpouuTa coBepLumnn 6
unknoB.Kakoe KONMYecTBO MOHOB HATpuUs M Kanus Obino nNpu 3TOM TPaHCMOPTUPOBAHO B
KneTky n n3 Hee?CKosnbKo Obifio n3pacxonoBaHo aHeprun, ecnu rmgponus 1 mona ATO
conpoBoxpaaeTcsa BbiaeneHnem 33,6 Kx?

7. ®epmeHT Ca?*-ATdaza B nna3maTtuyeckon membpaHe aputpounTa coeeplumn 12
unknoB.Kakoe KONM4ecTBO MOHOB KarnbLysi ObIN10 NpyY 3TOM TPAHCMOPTUPOBAHO M Kyaa?

8. PepmeHT Ca?*-ATda3za B Mmemb6paHe JINC coseplumn 6 UMKNOB. Kakoe KonmyecTBo
WOHOB Kanbuusa 6bIN10 NpyM 3TOM TPaHCNOPTUPOBaAHO M Kyaa? CKonbko Obino n3pacxoaoBaHo
aHeprum, ecnu rmgponus 1 mona AT® conpoBoxaaeTcs BoigeneHnem 33,6 kK1x?

9. OnuwuTe, KakMm NyTemM B KNEeTKy NOCTynatT MOHbI Kanbumsa. Kak oHW BbIBOAATCS
N3UMTONNA3MbI KNETKU?

10. OnNUwKTe, KaK OCyLLEeCTBAAETCA TPAHCMOPT M/IOKO3bl B K/ETKY.

CKONbKO 6bl10 U3pacxof0BaHO SHEpPrun, ecam rmapoamns 1 mona ATO
conpoBoxgaetcaBblgeneHmem 33,6 k/Ax?

11. Kak ocyLiecTB/iseTcs TpaHCnopT 6€/1IKOB M3 KNETKU, rAe OHU GblIM CUHTE3MPOBAHbI?
12. Y10 Takoe npoctas Aauddysma? [lpuBeauTe npuMMepbl BeELLECTB, KOTOpble
TPaHCMOPTUPYIOTCS Yepe3 MeM6paHy NyTeM NpocTon Anddy3um.

KoHTponbHas pabota Ne 4. Tema «buonoausi pasmHoxeHusi u pazsumusi» (2.7 u 3.7)



Nk wh =

G T G G G G G G (o
No o~ WN 2O

18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

KneTouHbIn UuuKA, ero nepmoapi

MuTo3, dasbl, 3Ha4YeHMe.

Melos, dasbl, 3HaYeHHMe.

CpaBHMTb MUTO3 M MEMO3.

MecTo MeHo3a B JKM3HEHHOM LIMKJ/IE OPraHM3MOB.

Becnonoe pasMHoXKeHWe OpraHM3MOB.

MonoBoe pasMHOXXEHUE OpPraHM3MOB.

MapTeHoreHes, ero 3Ha4yeHue.

MonoBble KNETKKU, 0COBEHHOCTU UX CTPOEHUA, METAB0/IM3MA U DYHKUUM.
[amMeToreHes y *KMBOTHbIX.

. MHaMBMAayanbHoe pa3BuTMeE OpraHM3Ma - OHToreHes. Mepuoausauma oHToreHesa.
. Tvnbl pa3BUTUSA Y KUBOTHBIX.

. DM6pMHOreHes Y KMBOTHbIX. JTarbl IM6pHOreHesa.

. ApobneHue, ero Tmnbl.

bnactynayms.

. 3apoapllLeBble IMCTKU U UX MPOM3BOAHbIE.
. MexaHu3Mmbl oHTOreHesa. /leneHue, murpaums, COpTMpOBKa, rM6esb,

anddepeHUMpOBKaKIETOK.

IMOpHOHaNbHaA UHAYKUMA.

JMO6pUOHaIbHas perynaums.

LLeNIoCTHOCTb OHTOreHesa.

PocT, auddepeHumaumsa U MHTErpaums - OCHOBHbIE NPOLECCHI B Pa3BMTMM OpraHM3ma.
M6enb KNEeToK M e€ poJib B NpoLleccax MopdoreHesa.

HapucyiTe }KM3HEHHbIM LMK OpraHM3ma C 3MroTMYeCKom peayKumen

HapucymTe }KM3HEHHbIM LMK OpraHM3ma C raMeTMUYECKOM peayKumen

HapucymTe }KM3HEHHBIM LMK OpraHM3mMa C NPOMEKYTOYHOM peayKuMen

HapucyiTte cxemMy raMeToreHesa y *XMBOTHbIX

OnnopotBopeHue, ero 3tanbl

Hapucyite apobneHue (Ha nprmepe ambrbum U MIEKOMMUTAIOLLENO)
HapucyiTte 6nactyny (Ha npumepe aM@puomm, NTMLbl M MJIEKONMTAIOLLENO)
HapucyinTte ctagmio paHHeM Helpy bl (Ha npumepe ampuomm)

KoHTponbHasa pa6oTta Ne 5 Tema «3Kkos02us u 6uocgepa» (2.10 u 3.10)

. JlanTe onpeaeneHune NOHATUIO «NoNyAaumsa»

. [lanTe onpeaeneHune NoHATUIO «3KOCUCTEMA»

. JlanTe onpeaeneHune NOHATUIO «GUOreoLeHO3»

. lanTe onpeaeneHune NOHATUIO «GUOLEHO3»

. lanTe onpeaeneHune NoHATHIO «6uochepa»

. [laiTe onpeaeneHne NoHATUIO «3KOIOrMYECKas HULa»
7. [JanTe onpeaeneHme NoHATUIO «Hoocdhepa»

8.4710 cob6oi npeacTaBAsET 3KOOrMYECKUI haKTop? Buabl 3K0N0rMYeckux hakTopoB.
9. MpaBWI0 3KONOrMYECKOM NMPamMUabl

10. CocTaBbTe NULLEBYIO CETb.

11. HapucyinTe cxeMy KpyroBopoTa yrieposa B 6uocgepe.
12. HapucyiTe cxeMy KpyroBopoTa a3oTa B 6uocgepe.

13. HapucyHTte cxeMy AeMCTBMA 3KO0rMYecKoro dakTopa.
14. CTpyKTypa 6uocdepsbl

15. OYHKUMM KMBOTO BelyecTBa B buocdepe.

16. OCO6EeHHOCTM HoOCepbl.

17. YCTOMUYMBOCTb SKOCUCTEM.

18. CyKLeCccHa 3KOCUCTEM.

19. buoreHHaa Murpauma aToMoB.
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20. 'no6asibHble 3KOI0rMYECKME NPO6IEMBI

19.3.8. TeMbl acce
KneTka Kak 6uosiormyeckasn cmcrtema.
HacnenoBaHue MUTOXOHAPUAIbHBIX 6ONE3HEN.
’KM3Hb C BUpYCOM MMMYHOAedMUMTA Ye/IOBEKA.
MaToreHHble 6GaKTEPUU KaK BO3GYAUTEIM 3a60/IEBAHUM Y KMBOTHbIX M Y€/I0BEKA.
Ty6epkynes.
ButaMmMHHas HeAOCTaTOYHOCTD.
JleyeHue caxapHoro guabeta HapoAHbIMM CPeACTBaMM.
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19.3.9. Tembl 3aga4
Tema «OcHOBbI 06LLEN U MEAULMHCKOM FreHETUKM> (2.8 1 3.8)

1.04Ha u3 dopM remepanonumM Hacneayetca Kak [AOMMHaHTHbIM Mpu3Hak. KakoBa
BEPOATHOCTb POXKAEHMA AETEMN C aHAaNM3MPYEMOM aHOMA/IMEN B CEMbE, FAe OAMH U3 poauTenen
CTpagaeT HOYHOM CNENOTOM, a APYroM HET, eC/IM U3BECTHO, YTO 06a Cynpyra roMO3MroTHbI?

2. MaNaKTo3eMUss HacneayeTcsl KaK ayTOCOMHbIM  PEeLecCMBHbIM NpU3HAK. Ycnexu
COBPEMEHHOM MeAMLMHbI MO3BOJIA NpeAynpeanTb pasBUTHME 60NIE3HM M M36ekKaTb TAXKEbIX
nocneAcTBUM HapylleHWs obmMeHa. KakoBa BEPOATHOCTb POXKAEHWUS GOJIbHbIX AETEM B CEMbE,
rae oauH M3 CynpyroB roMO3MroTeH No reHy rasiakTo3emMuu, Ho pasBUTME 601€3HM Y HEro 6bl10
npeAoTBpaLLEHO AMETOM, a BTOPOM FreTEpPO3MIroTeH MO raslakTo3eMmUm?

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

4. Y 4yenoseka 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 oTHOLWEHMM reHoB |l rpynnbl
(1) u Ttpetben ( IB). ABa nocnegHux annens KOAOMMHAHTHbI, M MX coveTaHue (IAIB)
obycnaBnuBaeT |V rpynny KpoBMU. MyKuMHa, MMeEOWMM pesyc-oTpuuaTesibHyto Kposb |V
FPYyNMbl, KEHWUJICA Ha KEHLMHE, UMEIOLEN pe3yc-noJsioxkuTenbHyto Kpoeb |l rpynnbl. Otely
YKEHbl UMEJT pe3yC-0TpULATENIbHYIO KPOBb | rpynnbl. B ceMbe umeloTca ABa pebeHKa: nepsbii
UMeeT pesyc-oTpuuaTesibHyto KpoBb |l rpynnbl, BTOPOM pe3yc-nonoXKUTEIbHY0 KpoBb | rpynmbl.
CyaebHo-MeaMUMHCKas dKCMepTM3a YCTAHOBWMIA, YTO OAMH M3 3TMX AeTed BHebpauHbii. [Mo
KaKoM U3 [BYX Map ainenen UCKIYaeTCs OTLOBCTBO?

. nyxoHeMoTa cBsi3aHa C BPOXKAEHHOM FlyX0TOM, KOTOpas NpenATCTBYET HOPMaJIbHOMY YCBOEHMIO
peun. HacnenosaHWe ayToCOMHO-peueccuBHoe. CpeaHAA YacToTa 3a60/1eBaHUA KoebneTcano
pasHbIM cTpaHam. [ eBponemcKMX CcTpaH OHa paBHa npuéamsmTtensHo 2:10000. Onpeaenute
BO3MOXHOE YMCJ10 FeTepO3UrOTHLIX MO FAyXoTe NoJen B paloHe, BKAYatowem 8 000 000
xuteneu.

19.3.10. Tembl pecpepaToB
Tema «buosoz2usa pasmHoxXeHUA u passumud» (2.7 u 3.7)

1. PereHepauusa. ®uamonormyeckas U afanTMBHas pereHepaums. KnetoyHble
MCTOYHMKMPEreHepaLmu.
2. NMoCTaM6PUMOHAJIbHBINM NEPMO OHTOreHe3sa. TuMbl NOCTIMOPUOHA/IBHOMO Pa3BUTHA.

Twvnbl poCcTaoOpraHM3MoB.

3. MpoA0NKUTENBHOCTb OHTOrEHE3A KaK BUAOBOM MPU3HAK.

4. 3aBMCUMOCTb NPOSIB/IEHWNA CTAaPEHUS OT FeHOTUNA, YCI0BMM M 06pasa KU3HM.
5. CrapeHue KaK 3Tan MHAMBMAYANbHOro pa3BUTUA. MexaHM3Mbl CTapeHuUA
(MonekynAapHble, reHeTUYeCKHUE, KIeTOYHbIE U CUCTEMHDbIE).

6. KpuTryeckue nepuoabl B OHTOreHese YyenoBeKa.



Tema <«KoHuyenuyuu, meopuu U 2aunome3bl BO3HUKHOBEHUA XU3HU Ha 3emJe.
JB80/10YUOHHOE y4eHue» (2.9 u 3.9)
7.  Teopua camo3apoxaeHUA XU3HK, ee oTpuLaHme (onbiTbl ®.Peaun, cnop Mactepa u lNywe).
8.  DKCnepuMeHTa/ibHble NOATBEPKAEHMA abroreHesa (onblT Muanepa - KOpu).
9.  XMMMYecKad 3BoouMA (OBMOXMMMYECKMA MM NPEBMOTUYECKAA 3BOIIOLMA).
10. mapoTepmMasibHble UCTOUYHMKM 3aPOXKAEHMA KU3HU.
11.  'vMnoTe3a naHcnepmuu.
12. 'vinote3a PHK-mupa.
13. [llepexoa K opraHM3MEHHOMY YPOBHIO.
14. /lpeBHeMLIMne cnefbl KMU3HM.
15.  LUCA - nocneaHui yHMBEpPCabHbIM O6LUMM NpejokK.
16. [lepBble coobLiecTBa *MBbIX OPraHU3MOB.
17. TMosiBNIEHME 3YKAPUOTUYECKOM KNIETKM.
18. Ponb cMM6103a Ha HaYa/IbHbIX 3Tanax 6MOI0rMYECKON 3BOJIIOUMM (B BAKTEpPUAsIbHBIX MaTax).
19. CMMOBMOTHMYECKas TEOpPUA 3BOJIHOLMM.
20. CoBpeMeHHas 3BOJIIOLUMOHHAnA Teopus. Bknag MonekynspHor 6M01I0rMu B MOHMMaHKe
NPoLECCOB3BOJIIOLMM.
21. HacnepoBaHue NpUOGPETEHHbIX NPM3HAKOB (FOPU30HTa/IbHbIM NEPEHOC FEHOB).
Tema «3Konoaua u 6uocgepa» (2.10 u 3.10)
22. B3aMMOOTHOLLEHMS YenoBeKa U 61Mocdepbl, OXpaHa OKPY:KatoLLEeW cpelbl U COXpaHEHUE
BMA0BOI0 pa3HO0bpa3mna XMBbIX OpraHM3MOB.
23. Hoocdepa, ee npowsoe, HacTosLlee 1 byayulee.
24. OxpaHa OKpY:KatloLlen cpe/ibl M COXpaHEHWE BUIOBOIO pa3HOO6pasms XKUBbIX OpraHM3MOB.
25. MegunKo-6uonoruyeckue acnekTbl Hoocepbl U OXpaHa 340POBbA YeNOBEKA.
26. DKOJIOFMYECKUM KPM3UC M COCTOSHUE 3[0POBbS YesloBEKA
27. OKpyKawllaa cpea U reHeTUYECKMIM Mpy3 YeN0BEYECKMX NonysaLmm
28. MeauKo-6monorndyeckme acnekTbl Hoocdepbl M OXpaHa 340pPOBbA YesI0BEKA.

19.4. MeTogMuyeckue Matepuasbl, onpegenswwme npoueaypbl OLEeHUBAHUA 3HAHMM, YMEHWH,
HaBbIKOB M (M/1M) ONbiTa AeATe/IbHOCTU, XapaKTepM3yLWmX 3Tanbl GOpMUPOBaHMA KOMMNETEHLUH

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

paMKaXx n3y4yeHnAa ANCUMnInHbI OCyWeCTBAETCA B Xo4e TeKyLLLele 2 I'IpOMe)KyTO‘-IHOﬁ aTTeCTauMﬁ.

Tekywas aTTectaums nNpoOBOAMTCA B COOTBETCTBMM C [loNIOKEHMEM O TeKyleM aTTecTaumm
obyyaloWwmxca Mo MNporpaMmam BbiClIero 06pa3oBaHMA BopoHeKCKoro rocyaapCTBEHHOro
yHuBepcuTeTa. TeKylaa atrectauma npoBoaMTCA B popMax: YCmMHO20 onpoca (UHOUBudya/bHbIl
onpoc, ppoHmasibHasa 6eceda, OOKAAObl); NUCbMEHHbIX pabom (KOHMPO/IbHbIEe, 3CCe, BbINOJIHEeHUe
NPAaKMuKo- OpUEeHMUPOBAHHbLIX 3adaHul, sabopamopHble pabomsl U np.); MECMUPOBAHUS.
KpuTepuu oueHnBaHuA NnpMBeAeHbI BbiLLE.

MpomeKyTo4Has aTTecTaums NpoBOAUTCA B COOTBETCTBUM C [10/10KEHMEM O MPOMEKYTOYHOM
aTTecTaumm o6yyarowmxca no NporpaMmmam BbICILErO 06pa30BaHMA.

KOHTpOJ’IbHO-M3Mepl4TefIbele maTtepuasibl I'IpOMe)KYTO‘-IHOI\;i aTTeéCTauun BKKOHAKOT B cebs
TEOpETUYECKNE BOMPOCHI, N03BO/IAKOLWNE OLUEHNUTb YPOBEHDb NOJTYyYEHHbIX 3HaHWUA U npaKTn4yecKkm1e
3aJaHMA, No3BOJSIALWNE OLEHNTDb CTEMNEHDb Cd)OpMMpOBaHHOCTM yMeHMl;’i M HaBbIKOB.

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



19.5 3apaHuA, NO3BO/NIAKIWME OLEHMTb YPOBEHb OCTATOYHbIX 3HaHMM M CTeneHb
cOpMHUPOBAHHOCTM  3HAHMM, YMEHMM, HaBbIKOB M (MAM) oOnbiTa  [EATENbHOCTM,
XapaKTepu3yLMX 3Tanbl GOPMMPOBAHUA KOMMNETEHL MM

TecTupoBaHWe NPOBOAMTCA HAa 06pa3oBaTe/IbHOM MopTane «INEKTPOHHbIN YHMBEPCUTET BIY».

TecTMpoBaHME COCTOUT M3 21 TECTOBOro 3aJlaHMsi 3aKpbITOro TMMA, 7 TECTOBbIX 3aJaHWM
OTKPbITOro TMMa M 3 CUTYaUMOHHbIX 33/la4y, Ha pelleHUE KOMMJIEKCHOM paboTbl OTBOAMTCA 75 MUHYT.
BapmaHT KoMNaeKCHOM paboTbl hOpMUPYETCA CAyYamHbIM 06Pa3oM M3 GaHKa BOMPOCOB.

OMNK-1 Cnoco6eH MCMo/sib30BaTb U MPUMEHATb (YHJAMEHTAJIbHbIE U MPUKNAAHbIE MeAULIMHCKME,
€CTEeCTBEHHOHaYy4YHble 3HAHWA [N1A MOCTAHOBKM M pelleHMA CTaHAAPTHbIX M MHHOBALMOHHbLIX 3a4ad
npoeccHoHaIbHOM AeATeNbHOCTH

UHaukaTop KomneteHuun: OMNK 1.2. FOoTOB K MCMNOJ/Ib30BaHMIO OCHOBHbIX €CTeCTBEHHOHAYYHbIX
NMOHATUM U METO/ZI0B UCCNEJ0BaHUIA NPU pelleHMMNPOodEeCCHMOHAbHbIX 3aau.

3YH: 3HaTb CBOMCTBa 6MOIOMMYECKUX CUCTEM, CJIOKHYH MHOIMOYPOBHEBYH OPraHW3aLMio *KMBOM
npupoAbl, OCHOBHble OCO6EHHOCTM OpraHu3auuM KIETOYHOrO YPOBHA: CTPOEHWME KJIETKM,
opraHM3aumio HacleACTBEHHONO MaTepuasia M ero peasmsaumio B KneTKe, BOCNpousBeaeHue
K/IETOK;

YMeTb MCNoJib30BaTb beHﬂ,aMeHTaﬂbele 6UoNorMyeckue npeacrtaBsieHNA B c¢epe
I'IpOCbeCCI/IOHaﬂbHOI‘/'I AE€ATE/IbHOCTHN ANA peleHnA HOBbIX 3ada4d; BOCNpMHMMaAaTb MHHOBaLUKN B
uenAax copepeHCctBoBaHUA cBoOeM I'IpOCI)eCCMOHaIIbHOﬁ AE€ATE/IbHOCTU,

Bnagetb HaBblkaMM KAYeCTBEHHOrO OMpeAesieHUs OpraHMYEeCKUX COEeAMHEHUM  KNETKM;
MUKPOCKOMUYECKOTO MCCNeA0BaHUSA MPENapaToB KNETOK M TKaHEM U APYrMMM 6GMOI0rMHECKMMM
MeToJamMMn anapeleHnsa npodeccruoHasibHbIX 3ajay.

UHgukatop: OMK-1.3 WHTepnpeTMpyeT pesynbTaTbl €CTeCTBEHHOHAYYHbIX WCC/AeA0BaHMM MpU
pelweHmn npodeccroHabHbIX 3a4au.

3YH: YMeTb MHTepnpeTupoBaTb pe3y/ibTaTbl (PMU3MKO-XMMUYECKUX MCCNEAO0BAHWUA MpU  peLleHuu
npodeccrmoHaibHbIX 3ajau.

Bnagetb a/JIrOpMTMOM OCHOBHbIX (PU3UKO-XMMUYECKUX, MaTeMaTU4YeCKMX 7 MHbIX
€CTeCTBEHHOHaY4YHbIX METOA0B MCC/Ie40BaHUM

2 TeCTOBbIX 3aaHUA:

1. BbibepuTe npaBu/IbHbIA 0TBET. 70S pUGOCOMbI XapaKTepHbI ANS:
A) nTyu;
b) *XMBOTHbIX;
B) pacTeHui;
) 6aKTepmm;

OtBeT: T

2. Nnhasmonuns - 370 ...

A) cocTosiHMEe BHYTPEHHEro Hanps)KeHUA KNEeTKU, 00YyC/NIOBNEHHOE BbICOKMM COAEprKaHMEM BOAbl U
pa3BUBAOLLMMCA AaBJIEHUEM COAEPKMMOro KIETKMU Ha ee 060/104KY;

B) aTo norsoweHme KnaKkoro matepuana (pacTBop, KOIOMAHbIM PacTBOP MM CYCMEH3uMsA);

B) oTaeneHune nporonsaacrta oT KJ1€TOYHOM CTEHKM B TMNEPTOHUYECKOM pPacTBOpE;

') 3TO nepemMelleHue BoAbl Yepes NONYNPOHMLAEMYIO MEMOPaHY;

OtBeT: B

3. JlabopaHT, HaBOAA pacTBOPbl, He noanucan Npo6upKU. U3BeCTHO, YTO B OAHOM M3 TPEX
NpPo6UPOK HaxoauTcA 1% BOAHbIM PacTBOp Caxapo3bl, BO BTOPOM 2% pacTBOpP F/10KO3bl, U B



TpeTbeM HaxXxo4MTCA CMeCb PpacTBOpoB caxapo3bl M ¢pyKtosbl. Kak onpegenmtb
coAeprKMMoe Bcex TPEX Npo6MpoK?

JTanoH oTBeTa: Heob6xoauMMO NpoBeCTU ANA BCEX TPEX pPacTBOPOB KauYeCTBEHHbIE peakuMM Ha
peayumpylolme u Hepeayumpyowme caxapa. KayectBeHHaa peakuua Ha pegyumpylolme caxapa
- peakuma C rMapoKCMAoMm Hatpusa u cynbdatom meam (peaktmB PenuvHra), npy Haavumve B
pacTBope peAyumpyoLero caxapa - rtoKo3bl MM (OpYyKTO3bl NOABAAETCA XapaKTepHOe KpacHoe
OKpawuBaHMe. KayecTBeHHOM peakuMen Ha HepeayuupyloliMe caxapa - caxaposy, ABAseTCs
nosiB/IeHMe XapaKTePHOro KpacHOro okpallMBaHUA B pacTBope, npeasapuTebHO NOABEPrHYTbIM
KMNSAYEHUA C MMHEpaAsIbHbIMM KUC/0TaMM. PacTBop, KOTOpbIM AEMOHCTPMPOBA/l KpacHoe
OKpallMBaHME MOC/ie KayeCTBEHHOM Peakumm C rMAPOKCMAOM HaTpuA M cynbdaTtom Mmeau
(peakTunB <Denm-|ra) PacTBOp COAEeprKallMi rlOKO3Y M CMeCb caxaposbl U ppyKTO3bI. PaCTBop,
OKPaLLUMBAKLIMMCA KpPaCHbIM MoOC/e 06eMX KauyeCTBEHHbIX peaKkuUMh - pacTBOp, COAEpKalLUM
CMeCb CaxaposB.

Kputepuu oueHnBaHnA:

e 10 6annoB: AaH pasBepHYTbIM OTBET C YKa3aHMEM MPUHLMNUAJIbHBIX OCHOB MEeToJa, AaHo
NosICHEHME TMOHATMAM peayumpylowme/Hepeayumpyowme 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 peayuupylowme/HepeayumpylolmMe 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 OonpeJeneHua CoCTaBa TOJIbKO OJIHOM
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? HanuwuTte cxemMy peakuuu c yKasaHMeMm (pepMeHTa, KaTaausmpylowero 3Ty
peakuumio.
JTanoH oTBeTa: M0/I0YHO-KMCI0€ BpOXKEHME.
Mupysat +HAA* — JlaktaTt+HAZAH
depMeHT: naktTaTaermaporeHasa
Kputepum oueHuBaHusa:
e 5 6ans10B: HanMcaHa cxeMa peakuma, yKasaH (pepMeHT, yKa3zaHO Ha3BaHME MeTabo/IM4eCcKoro
nyTm
e 2 6anna: HanMcaHa rnpaBu/ibHasA CXema peakumm, HO He yKasaH hepMeHT, IM60 He CKasaHo,
KaK HasblBaeTCS METABO/IMYECKMM NYTb
e 0 6annoB: JaH HEBEPHbIM OTBET
5. Cpe3 pacTUTeNIbHOM TKaHW NOMECTH/IM B BOAY Ha nosa4vaca. Yemy 6yaeT paBHa cocylyas
cuna (S) Knetku?
JtanoH orteeTta: S=0
Kputepumn oueHmBaHmsA:
e 2 6anna - yKasaH BepHbI OTBET,
e 0 6an/10B - yKasaH HEBEPHbIM OTBET, B TOM YMC/IE YAaCTUYHO






