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PABOYAA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B51.0.24 Buonorus

Kod u HaumeHoBaHuUe OucyurnuHbl 8 coomeemcmeuu ¢ y4ebHbIM niaHoOM

1. Kog n HaumeHoBaHMe HanpaBneHusi NOAroToBKM/cneunanbHOCTU:
30.05.01 MeaguuuHckas omoxmmmsa

2. Mpodmnb nogrotoBku/cneumanusauua: _ MeguuuHckaa buoxmmus

3. KBanudukauma BbinycKHUKA: Bpay-oMoxXumMuk

4. ®opma obyyeHus: OYHas

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

c¢omsnonorum KneTku; kadegpa 6Mocpun3nkn n GuoTexHonorum

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

AHoxuHa NannHa BopucoBHa, accUCTeHT Kadeapbl 6MOXUMUKM U DU3MONOrNN KNETKN,
KaHAugaT 6MoNIorMYecKMx Hayk,

BawapuvHa Onbra BnagumupoBHa, AoueHT kadeapbl 6Mocdn3nkKu n UOTEXHONOrNN, KaHaNaAaT
OMonornyeckKkmx Hayk

(®UO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: 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 3BOMOLINN.

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 OYHKLUMOHUPOBAHUE XNBbIX OPraHN3MOB.

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:

YuyebHaa gucuunnuHa «buonorms» oTHocuTca K 6GasoBon 4Yactm broka 1 «ducumnnuvHbl
(mogynun)»  ®depgepanbHOro  rocygapCTBeHHOro  obpasoBaTenbHOro  cTaHgapTa  BbICLUEro
obpasoBaHusa no cneuyunanbHocth 30.05.01 MeguumHckas Guoxmmmga (cneumnanucr).

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; BrageHne MeTodamy CaMOCTOATENbHOM MNOCTAaHOBKM
OUOMOrMYEecKUX 3SKCNEePUMEHTOB, OMUCAHUS, aHanuM3a U OLEHKW [OOCTOBEPHOCTU MONy4YeHHOro
pesynbTara.

11. MnaHupyemble pe3ynbTaTbl 00YYeHUA MO aucuunnmHe/Moaynio (3HaHUA, YMEHUSA, HaBbIKWN),
COOTHECEHHbIEe C MNIaHUPYyeMbIMU pe3yfbTaTaMu OCBOEHUsi obpa3oBaTeNnbHOW NporpamMmbl
(koMneTeHUMAMM 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
NOCTaHOBKMW W peLLEeHNs
CTaHOapTHbIX 1 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
MHOrOypOBHEBYHO OpraHn3auuto
XUWBOW NpUpPoAbl, OCHOBHbIE
0COOEeHHOCTN opraHM3auum
KNEeTOYHOro YPOBHS: CTPOEHUE
KNeTKu, opraHnsaumio
HacnencTBeHHOro matepuana u
€ro peanusaumio B KIneTke,
BOCMNPON3BELEHNE KNETOK;
YMeTb ucnonb3oBaTtb
dyHOaMeHTanbHble
ouonornyeckue npencraeneHns
B chepe npodeccrmoHanbHoOn
DEeATENbHOCTM ANA peLleHuns
HOBbIX 3a4a4; BOCNPMHUMATb
WHHOBALWUK B LEnsx
COBEPLLUEHCTBOBAHNSA CBOEN
npodeccnoHanbHom
neAaTenbHoCTY;

BrnapeTb HaBblkamu
Ka4eCTBEHHOro onpeaeneHunst
OopraHn4yeckmMx coeanHeHunmn
KNeTKU; MUKPOCKOMUYECKOro
nccnegoBaHmd Nnpenapartos
KNEeTOK U TKaHen u 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
UCCneaoBaHWm Npu peLLeHnm
npodeccrnoHarnbHbIX 3aau.
Bnagetb anropTMOM OCHOBHbIX
PU3NKO-XUMNYECKMX,
MaTeMaTUYECKMX U UHbIX
€CTeCTBEHHOHaYy4HbIX MeTo40B
nccnenoBaHui.

12. O6bemM gNCUUNIUHbI B 3a4eTHbIX egnHuuax/yac. — 9 / 324 .

Popma NPOMeXyToUYHOM aTTecTaumm 1 ceMecTp — 3a4eT C OLLEHKOWN, 2 CEMECTP - IK3aMEH.

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 OUCUUNIHbI

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 NCCregoBaHNUA U OT YPOBHSI OPraHn3aLmm XX1UBbIX
o6bekToB. O6bekTbl Brionorun. MHoroobpasme xnson Npupoabl.
B3agaum obwen 6uonornn. 3HayeHne  obuier Guonorun B
€CTECTBEHHOHAY4YHON KapTuMHE Mupa (MaTepuanmcTnyeckoe
MUPOBO33peEHME, 3KOSOrMyecKkoe MbllLfeHNE, NPaKTUYeCKoe
3HayeHwue, TeopeTnyeckas 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”
TeopeTu4eckun (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;
camMoperynauma n romMmeocras, MaTepmaanaﬂ CYLWHOCTb J>KWU3HWU.
McTtopuyeckoe  pas3ButMe  B3rMSA40B  Ha  NPUPOAY  XWU3HMW.
MaTepuanmam: MexaHuuusM, MaluHHas Teopusi, U3NKaNU3M.
Wpeannsm, Butanmam. COBpEMEHHbIN B3rNs4 Ha CYLIHOCTb XXWU3HM.
CuctemMHas opraHusauma  XMU3HU. ypOBHI/I opraHusaumm XunsbiX
cucTeM (OpraHUYecKkMe MoneKyrbl, MAaKpOMOSEKY bl U UX aHcambnw,
KNeTouHble oOpraHennbl, KNeTkW, TKaHW, OpraHbl, OpraHW3Mmbl,
nonynsauum, Buabl, coobLLecTsa, aKocuctemsl, buocdepa).

1.3.

Buonorua knetkn

OTanbl pasBUTUS UUTONOrMM — YyyeHus o kneTke. KrneToyHas
Teopus LBaHHa. EgmHCTBO M pasHoobpa3sne KneToyHbIX TWMOB.
OcCHOBHble  TUMbl  KMNETOK: MNpokapuoTMyeckas  Krnetka —
GakTepuanbHaa M 3dykapuoTudeckas kreTka — pacTuTenbHas U
XuBoTHad. CxO0ACTBO M pasnuuue ABYX TUMOB  KIETOK.
CumbnoTtnyeckas Teopusi NMPOUCXOXAEHWUs 3ykapuoT. Bupychl kak
ocobas popma opraHu3saumm matepun. lNoBegeHne BUPYcoB

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

CtpoeHue OakTepuii. pamMM-nonoXxuTenbHble n  rpamm-
oTpuuaTenbHble 6akTepun. POCT M pa3MHOXEHME, >XU3HEHHbIE
LMKNbI. "eHeTnyeckas pekombuHaums (TpaHcdopmauus,

KOHblOrauusi, TpaHcaykums). [utaHue: canpodwuTbl, CUMOUOTHI,
napasutbl. 3HadeHue. [laToreHHble OGakTepuy Kak Bo3OyauTEnu
3aboneBaHnii y XMBOTHBIX W YerioBeKka. JykapuoTudeckas KreTka.
MpuHUMNBI  CTPYKTYpHOW oOpraHm3aumm knetok. OO6was cxema
CTPOEHUS  XMBOTHOW WU  pactuTenbHouW  kneTkn. OCHOBHble
CTPYKTYpHble efuHuubl nobor knetkn. Membpanbl. Aapo CtpoeHue
agpa. lMpoTonnasma, uMTonnasmMa, UMTo30Mb. QHAONIa3mMmaTMyeckmn
petnkynyMm. Pubocombl.  Annapat [lonbmxn.  MutoxoHapun.
JInzocomel. Mepokcmucomsbl. LinTtockeneT knetku. [aTonornst KNeTok.




MaTonorna knetoyHoro sapa. W3MeHeHus CTPYKTypbl, pa3mMepos,
dOopMbI U Yncna MUTOXOHAPUIA. MuToxoHOpuanbHble 3aboneBaHus.
JInsocomHble  GonesHn (OOMes3HM JIM3OCOMHOIO  HAaKOMIEeHUS).
M3meHeHus rpaHynsapHoOn sHOoonnasmMaTu4eckomn

cetn n pnbocom. NepokcncomHble 6onesHu.

14

XuMMyeckun coctaB
3YKapUOTUYECKUX KINETOK

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

KneTke.

15

MeTtabonunam

MoHatme o  wmeTabonuame. AHabonmam 1 kaTtabonusm.
OHepreTnyeckmn OOMeH B KneTke W ero CyWHOCTb. JTansbl
3HepreTudeckoro obmeHa. AT®d. O6waa  xapakrepuctuka
KneTo4Horo gpixaHus. Mmukonus n uukn Kpebca. [dbixatensHas uenb
N okucnuTenbHoe doctopunupoBaHue. AHa3pobHoe [bIXxaHue.
BHYyTpUKNeTOYHbIM  NOTOK  BewecTs. MexaHuambl  perynsaumm
BHYTPUKINETOYHOTO romeocrasa. Opyrne  BHYTPUKMETOYHbIE
MexaHu3Mbl ~ obwlero  3HayeHuWsi.  ABTOTpOpHOE  MNUTaHUe.
Knaccudumkauusa opraHu3amoB Mo rnaBHbIM MCTOYHWKaM yrnepoga u
3Hepruu, KoTopble OHM Ucnonb3yloT. PoTocuHTes. PoToabIXxaHue.
doToCHHTE3MpYOWME OakTepum U CUHE-3erneHble  BOOOPOCHN.
XeMOoCuHTeS. KpyrosopoThl MUHepanbHbIX 3neMeHToB
(broreoxnmunyeckme UMknbl). FeTepoTpodHOe NUTaHne n ero TUMbl.
3aboneBaHus, cBsA3aHHble C oOMeHOM BellecTB. ButamuHHas
HeJoCcTaTo4yHOCTb. AnMMeHTapHast auctpodus. OxnpeHue.
Inabet. HapyweHnsi obmeHa sHeprmen.

1.6

MoneKynsipHbIA U KIETOYHbIN
YPOBHMW OpraHn3aLmm XX1nBom
mMaTepum.

CTtpykTypa 6enkoB. YpPOBHWM CTPYKTYpPHOW opraHu3auum Oenka.
Monatne o donguHre 6enkoB. OeHaTypauusa 6enka. PyHkuun
6enkoB. CTpyKTypa HYKNEWHOBbLIX KUCNOT. Bbuonornyeckas ponb
HyknenHoBblx kucnoT. OHK. MNepBuyHaa n BTopuyHasi CTpyKTypa.
Mopenb YoTtcoHa —Kpuka. MNonumopdunam ctpyktypsl JHK.
MNepenaya reHeTu4eckon nHopmauun B knetke. Pennukaumsa OHK,
ocHoBHble npuHuunbl. Ctpyktypa PHK. Bugbl PHK. TpaHckpunums.
OcHoBHble aTanbl TpaHCKpUNUMn.feHeTUYeCKUn Ko U ero CBOMCTBA.
TpaHcnauua. MexaHusm u atanbl TpaHenauun. CoBpeMeHHas mMogenb
memMbpaHbl. PyHKUMN MembpaH.OcHOBHbIE cnocobbl nepegayn
curHana B KneTky. TpaHCMopT BellecTs Yepes brnonornyeckme
MeMOpaHblI.

1.7

Buonorus pasamHoxeHus
pas3BuTHS

Pa3smHoxeHue 1 passutme. Cnocobbl pasmMHOXEHNS XKMBbIX
opraHnamoB. XXuaHeHHbI Luukn. OHToreHes. lameToreHes. CTpoeHne
ramet. OTanbl SMOpuroreHesa.
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OcHoBbl 06LLeN 1
MeAULIMHCKOWN reHeTUKM

OcHoBbl reHeTukKn. 3akoHbl MeHgens. Lintonornyeckne ocHoBbI
3aKoHOB HacnegcteeHHocTM MeHgens. FeHoTUn 1 deHoTUN.
CnoXHOCTb reHoTMna. XpoOMOCOMHas Teopust HacnegCTBEHHOCTU.
3akoH cuenneHusareHoB MopraHa. CoBpeMeHHbIe NpeAcTaBneHnst o
reHe.

19

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

'MNoTe3bl 0 BO3HUKHOBEHUW XN3HWN Ha 3emrie. TeopusiabuoreHesa.
OBontouUnoHHoe ydeHune. Teopus ssontoumn Y. [JapeuHa. OCHOBHbIE
nonoxehHusi. CUHTETMYECKAA TEOPUS IBOMOLMM U COBPEMEHHAS
3BOJIOLMOHHAA Teopusi. [eHeTUYeCKMe XxapakTePUCTUKL NOMYNSALUN.
OrnemMeHTapHbIe 3BOSTHOLNOHHBIE (hakTopbl. 3aKOHOMEPHOCTH
Makpo3Bonounn. HanpaeneHnsa aBonoLMMrpynn opraHM3mMoB.
dopwmbl 3BoNOLMM rpynn. Buonormyeckunnporpecc n Grnonornyeckmn
perpecc. AHTponoroeHes, ABMXYLLME CUIbl, OCHOBHbIE 3Tanbl.

1.10

Okonorusa 1 buocdepa

OCHOBHbIEe NMOHATUS IKOMOMNN: IKONOrnYeckmne CpaKTOpr, nonynauua,
BuoueHo3s, akocucrema. OcHOBbI 3TONOrMKU. B3aumooTHoLEeHMSA
YyernoBeka u Brocdepsbl, OXpaHa oKpyXKatoLlel cpebl U COXpaHeHne
BMOOBOrO pasHoobpasunsixmebix opraHnamoB. Hoocdepa, ee
npowsoe, HacTosilee nbyayuiee. Megnko-6uonormyeckne acnekTbl
Hoocepbl M OXpaHa 340pPOBbs YENoBeka

2. lMpakTuyeckne 3aHATUA

2.1

He npegycmMoTpeHbl

3. JlabopamopHsbie pabombi

3.1

BeepgeHue. bnonorus kak
Ba)KHasi COCTaBHas 4acTb

MeToabl N3y4eHna KIieTok. CgeToBad MUKPOCKOMUA. an/IHLI,MI'I
yCTpOI7ICTBa CBETOBOIO MUWKpOCKona, ero BO3MOXHOCTW.




€CTeCTBO3HaHUA.

OnekTpoHHas MuKpockonus. [puvHLMN YCTPOMCTBA 3MEKTPOHHOIO
Mukpockona. [loHaTue 6Guonornyeckon cuctembl. [lposBneHue
0o0Lwebnonornyeckmx 3akoHOMEPHOCTEN Y NoaeN.

BrocounaneHaga npupoaa YenoBeka.

3.2

OcCHOBHbIE NPU3HAKKN XMBON
maTtepun. OnpegeneHue
NOHATUS KMU3HbY

HacneacTBEHHOCTb " N3MEHYUNBOCTD; cneundmnyHoOCTbL
B3aVMOOTHOLLUEHNA CO Cpefoun; cTapeHne u cmepTb. MoHO- n
nonuaTpmbyTMBHLIN NOAXOAblI K ONpeAeneHnio NOHSATUS

«XKU3Hb».

3.3

Buornorua kneTkn

OykapunoTmnyeckaa knetka. [lpuHUMNBI CTPYKTYPHOW oOpraHusauuu
kneTok. ObLas cxema CTPOEHUS XUBOTHOW U PaCTUTENbHON KIETKU.
OcmoTuyeckne aBneHusa B kneTkax. lNMatonorua knetok. NMaTonorus
KneTouyHoro agpa. MameHeHuss CTpPyKTypbl, pa3mepoB, ¢opMmbl n
yucna MUTOXOHOPUN. MwuToxoHapuanbHble 3aboneBaHus.
JInsocomHble  GonesHn (6onesHM JIM3OCOMHOrO  HaKOMMEHUs).
M3meHeHMs rpaHynspHOM aHOonMnasMaTu4eckon cetn u pubocom.
MepokcucomHble 6onesHn. Bupychl kak Bo3byautenu 3abonesaHui
pacTEeHUN, XNBOTHbIX n yenoseka. baktepun, aHanu3a
MMUKPOOMONOrMYECKOro cocTana.

3.4

XUMMYECKUI cocTaB
3YKapUOTUYECKNX KINETOK

HeopraHuyeckre u opraHuyeckne BellecTBa, BXOASLLIME BCOCTaB
KNeTKN.

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

3.5

MeTabonuam

OHepreTnyeckmn OOMeH B kneTtke M ero CyWHOCTb. JTansbl
aHepreTnyeckoro obmeHa. AT®. ObLian xapakTepucTuka KneTo4yHoro
AblxaHus. PoToCcKHTES.

3.6

MoneKynsapHbI 1 KNEeTOYHbIN
YPOBHW OpraH13aL/mm XXUBomn
mMaTtepum

TexHuka 6e3onacHoOCTU Npu NpoBeaeHnn nabopaTopHbIx paborT.
LiBeTHble peakummn Ha 6enkn n ammHokucnoTel. OnpegeneHne
cogepxaHus 6enka B npobe metogom Jloypwm.

KoHTponbHas paboTa no teme «CTpykTypa U yHKUMNGENKOBY.
Hykneurosble kucnotbl. Ctpyktypa [OHK. lNogrotoBka obpasuos

AMMAOUUTOB AN U3YYEeHWs CTPYKTYPbl XpOMatuHa MeToOoM

dnyopecueHTHOM MUKpOcKOnNuKM (C  KpacuTernem akpuaMHOBLIM

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

UX CTPyKTYypa u dyHKumm. MNogrotoska AOKNaA0B.

KoHTponbHass paGota no Teme «HyknemHoBble  KUCMOTHI.

MexaHn3mbl nepegayun reHeTnyeckon nHgopmaunumny.

CTtpyktypa u dyHKUuM MembpaH. lVccnepoBaHne OCMOTUMHECKOro
remonusa apuTtpoumTtoB. OnpegeneHve OCMOTUYECKOW XPYMKOCTH
sputpoumToB. Buapl TpaHcnopTa BeLwecTB uYepe3  KINEeTOYHYH
membpaHy. PeweHvne 3agay no Teme «CTpykTypa u yHKUMK
mMembpaH, membpaHHbIn

TpaHCNopT».

3.7.

Buonornsa pasmHoOXeHUs 1
passuTus

Bronorus pa3amHoXeHus n pa3Butus. FameToreHes.
JlabopaTopHaspaboTta «W3yyeHue rameToreHesa "
onnoJoTBopeHMss B obpa3uyax C  MOMOLLbK  CBETOBOrO
MUKpockonay. dmbpuoreHes. JlabopaTopHas paboTta «M3ydyeHune
ApobneHnst n cTpoeHus Gractynel B 06pasyax ¢ MOMOLLbO
CBETOBOro MuKpockona». lNogrotoska n obCcyxaeHne 4oknagos no
Teme «OHToreHe3. OcobEHHOCTU OHTOrEHE3a YerOBEKaY.
KoHTponbHas paboTta no temMe «Pa3mMHOXEHUE U pasBUTUEY.

3.8

OcHoBbl 06LLEeN K1
MEONLNHCKON FeHeTUKN

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

3.9

KoHuenuuu, Teopum un
rmnoTe3bl BO3HUKHOBEHUA
XWU3HU Ha
3emne.3BONLNOHHOE
yyeHuve

KpeaLMoHWCTKMe KOHUEeNUMM, KOHLENLUM cCamo3apoXaeHns, Teopum
BEYHOCTM KM3HM WAN  TUMOTE3bl CTALMOHAPHOIO  COCTOSHUS,
KOHUenuMm naHcnepmunn. Teopun BO3HUKHOBEHUS XM3HU Ha OCHOBE
XUMUYECKOM U BMONOrnYeckon 3BOMOLINN.

Tpyoel K. JluHHesa. OsonounoHHoe yyeHne XK.B. Jlamapka.
OBontounoHHoe ydeHne Y. [apBuHa. CuHTETMYECKAs Teopusi
aponoumn. 'eHeTnyeckne xapaktepuctukum nonynauyuu. MeHodoHAa
nonynsauun. 3akoH Xapau-BainHGepra.. 'eHeTuKo- aBTOMaTU4ECKME
npouecchl. [yTn n cnocobbl BUAoobpasoBaTenbLHOro npouecca.




AHTpoOnoroeHes, ABMXYLLNE CUSbl, OCHOBHbIE 3Tanbl

3.10

Okonorus n buocdepa

B3anmooTHoOLWIEHNsT YenoBeka n 6I/IOC(bepr, aKTyallbHble BOMPOChbI

OXpaHbl

OKpyXatLwien cpegpl

N 300poBbA 4elloBeKa.

Mepguko-

ovonornyeckne acnekthbl HOOCCbepr N OXpaHa 300poBbA YerioBeEKa.

BnivsHue aHTponoreHHoro dakrtopa Ha

HeHacrneacTBeHHble 3aboreBaHust

4yeJioBekKa.

HacneacTtBeHHble n

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Ne
n/
n

HanmeHoBaHu
e TeMbl
(pazpena)

J1eKUnoHHbIe
3aHATUSA

'pynnosble
KOHCynbTauuu

JNabopatopHsbie
3aHATUS

CamocTtosaTtenbH
an paboTta

Bcero

1

BeepeHue.
Buonorua kak
BaXHasd
cocTaBHad
yacTb
€CTEeCTBO3HaHU
A.

10

OcHoBHble
NPU3HaKu
XUBOW
MaTepun.
Onpepnenexn
enoHATUSA
«KU3Hb»

14

Bbuonorusa kneTku

16

10

40

XuUMunyeckum
cocTaB
3YKapuoTHU4ECKU
XKINEeTOoK

14

10

38

MeTabonuam

10

14

12

42

MonekynapHbIn
NKINEeTOYHbIN
YpOBHU
opraHusauuu
XUBOW
MaTepun.

10

30

Buonorus
pa3MHOXEHUSA
npasBuTUSA

10

60

OcHoBbl 06LLEeN
NMeaNLIMHCKON
reHeTuKun

10

26

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

€ y4YeHne

10

10

10

38

10

Skonorus
n
6uocdepa

20

NTtoro

64

50

96

78

288

14. MeToan4yeckue ykazaHmMAa Ans ody4yaroLWmnXCcA No OCBOEHUIO AUCLUMNIIUHDI




CamocToqaTtenbHas paboTa CTyOeHTOB OCYLLECTBNAETCH C  WCMNOMb30BaHMEM pPEKOMEHOO0BaHHbIX
y4eBHMKOB 1 y4ebHbIX Nocobuii B xof4e NoaroToBkM K labopaTopHbIM 3aHATUMAM. 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 cnmcky (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  CTPYKTYP Ha
UKCMPOBaHHLIX NpernapaTax, cxeMax M pUcyHkax, yMeHue peluaTb reHetudeckve 3agadv. B koHue
nabopaTopHOro 3aHATUA  pesynbTatbl M MaTtepuanbl  y4ebHo-uccrnegoBaTenbckon  paboThbl
AOoKnagplBaloTCA npenogasaTenio, npu  HeobxogMmocTn 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
MHAMBUAYaNbHbIX KOHCYNbTaummn. Tekywas atrectaunsa obecneymBaeT NpoOBEPKY OCBOEHUNA 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 yka3aHHbIM 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 CpedcTB. Tekywlas aTtTecTaums aBnsetcss obs3aTenbHow, ee
pe3ynbTaTbl OUeHUBaKOTCA B 6annbHOW cucTeMe M MO pelueHuto kadedpbl MOryT ObITb YYTEHbI MpU
NPOMEXYTOYHON aTTecTaumm oby4varowmxcs. PopMon NPOMEXYTOYHOW aTTecTaumm 3HaHUM, YMEHUN U
HaBbIKOB OOy4yaloLMXCs SABMASETCA YCTHbIA 3K3aMeH BO BTOpoM cemecTtpe. O6ydeHne nuy c
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 (paboyast nporpamma
ANCUMNAVHBI, POHA OLIEHOYHbIX CPEACTB, OCHOBHAs W OOMNOMHUTENbHAA nutepaTypa) pasMeLleHbl Ha
obpasoBatensHoM nopTtane (http://www.edu.vsu.ru). Ha nekumMoHHbIX 1 NabopaTopHbIX 3aHATUSAX MPU
HeobXxoOMMOCTN  [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 [OMycKaeTca npUCyTCTBME 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 ¢ HapylweHUAMW 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 HEOBXOAMMOCTU AO0MycKaeTcsl 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 unum 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 obuasi ck8o3Hasi Hymepauyus 05151 cex 8UA08 UCMOYHUKOS)

a) OCHOBHas nuteparypa:

Nen/n  MUCTOYHMK



1 Buonorua. T. 1 [dnekTpoHHbIM pecypc] / noa pea. B.H. fpbiruHa - M. : TO0TAP-Meama, 2018. —
Mockga : T0TAP-Meaua, 2018 .— 728 c. — buonorua. T. 1 [Sn1eKTpoHHbIM pecypc] / nog pea.
B.H. ApbirnHa - M. : T0TAP-Meana, 2018. — ISBN 978-5-9704-4568-6 .— .

0) fononHUTENbHaa nuTeparypa:

Ne MNCTOYHMK
n/n

1 ApbirvH, B.H. Bronorusa. B 2 1. T. 1 [9neKkTpoHHbIM pecypc] / nog pea. B. H. flpbirmna. - M. :
NPOTAP-Megua, 2015. — MockBa : TO0TAP-Megma, 2015 .— 736 c. — buonorma. B2 1. T. 1
[3nekTpoHHbIM pecypc] / noa pea. B. H. fApbirnHa. - M. : FT0TAP-Meama, 2015. — ISBN
978-5-9704-3564-9 .— .

2 ApbirvH, B.H. Bronorus. B 2 1. T. 2 [1eKTpoHHbIM pecypc] : y4ebHMK / nog pea. B. H. ApbirmHa. -
M. : T30TAP-Meana, 2015. — MockBa : I90TAP-Meaua, 2015 .— 560 c. — bronormsa. B2 1. T. 2
[3neKTpoHHbIM pecypc] : y4ebHuK / noa pea. B. H. fpbirmHa. - M. : FS0TAP-Meaua, 2015. — ISBN
978-5-9704-3565-6 .— .

3 Mranu, O.b. Bronorua: pykoBoACTBO K 1a6OPaTOPHbIM 3aHATMAM [NEKTPOHHbIM pecypc] :
y4yebHoe nocobue / Mog pea. Miranm O.B. - M. : TOOTAP-Meaua, 2016. — MockBa : TO0TAP-
Meama, 2016 .— 272 c. — buonorus: pyKoBOACTBO K /1a6OpaTOPHbIM 3aHATHAM [INEKTPOHHBIN
pecypc] : ydebHoe nocobue / Mog pea. MNranm 0.b. - M. : TOO0TAP-Meaua, 2016. — ISBN
978-5-9704-3726-1 .— <URL:http://www.studentlibrary.ru/book/ISBN9785970437261.html>.

4 bawapnHa 0.B. O6wana 1 cucteMHaa 6uosorma : yuebHoe nocobue (YuebHumk BIry) / 0.B.
BawapuHa, B.I'. ApTioxoB .— BopoHex : U3gatenbckmi gom By, 2017 .— 148 c.

5 CenunaHoBa H.B. MexaHW3Mbl TpaHC(OpMaLUK BELLECTB, SHEPrUU U MHDOPMaLMM B
6uonormyeckmx cmctemax / H.B. CennsaHoBa, A.T. EnpuHueB. - BopoHex : M3aaTeNnbCKUit 10M
Bry, 2018 .— 108 c.

B) MHG)OPMaLMOHHbIE 3N1eKTPOHHO-06pa3oBaTeribHble pecypchl (OduUNanbHble pecypchl UHTepHET)*:

Nen/n UCTOYHMK

1 https://sbio.info/

2 www.lib.vsu.ru

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

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

* BHayvane ykasblgearomcsi OBbC, ¢ KomopbiMu umetomcsi dozoeopa y BIY, 3amem omKpbimbie 31€KMPOHHO-
obpasosameribHble pecypchbl

16. NMepeyeHb y4eOHO-MeTOaQNYECKOro obecnevyeHns ANs CaMoOCTOATENNbHOU PpaboThbl

Ne NCcTOYHMK
n/n


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

18.

1 Tewnnop, AeHHuc. bronorma = Biological : B 3 1. / A. Tennop, H. FpuH, Y. CtayT ; nog pea. P.
Conepa; nep. ¢ aHra. K0.J1. AM4yeHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIN
y4e6HMK) .— ISBN 5-03-003684-9.

T.1.—3-eun3a. — 2007 .— 454 c.

2 Tennop, AeHHuc. 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- .— (Jly4lumi 3apy6eKHbIN
yyebHuK) .— ISBN 5-03-003684-9.
T.2.—3-eun3a. — 2007 .— 436 .

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

Conepa; nep. ¢ aHra. H0./1. AM4yeHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIMN
y4e6HMK) .— ISBN 5-03-003684-9.
T.3.—3-eun3a. — 2007 .— 451 c.

17. WHdOpMaLMOHHbIEe TEeXHONOrum, ucnonb3yemMmble ANA peanu3auum y4ebHowm
AUCLUUNSINHBLI, BKIIOYasA nporpamMmMHoe obGecneyeHne M MHGOPMaLUOHHO-CMpPaBOYHbIe
cucteMbl __ DreamSpark (HeorpaHMyeHHOe KOf-BO HACTOSIbHbIX Y CEPBEPHbIX ONepaumoOHHbIX
cuctem Microsoft ana ncnonb3oBaHnsa B y4e6HOM U HAY4YHOM NPOLECCE) - NMNLUEH3MA AeUCTBYeT
po 31.12.2019, por. 3010-15/1102-16 o1 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuueH3uns Academic Open, gor.

0005003907-24374 o1 23.10.2006.
OdwumcHaa cucrema
obecneyeHue)

LibreOffice 4.4.4

(CBobogHo

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

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

MaTepuanbHO-TeXHU4YecKoe

obecneyeHue

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

CneuunanusvpoBaHHass mebenb, 3KpaH AN MpoeKTopa,
npoekTop Acer X115H DLP, HoyTtbyk Lenovo G500 c
BO3MOXHOCTbIO MOAKMHYEHNA K ceTU «IHTEepHET»

NomeLueHne ansa
npodunakTnyeckoro

XpaHeHuA n

obcnyxuBaH
nay4debHoro obopynosaHusa (r.BopoHex,
nnowanb YHusepcutetckas, a.1, nom.l,

aya,
368a)

HoyTbyk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKITOYEHNSA K
cetn
«UHTEpHEeT»

YyebHaa aygutopusi AnA NpoBeAeHus
3aHATUN CEMMHAPCKOro Tuna, TeKyLero

CneuuwanusnpoBaHHas mebenb, pH-meTp nopTaTuBHBIN
HI83141; puctunnatop, 4 n/y, Hepxasetowasa ctanb 6e3

KOHTpOSSA (r.BopoHex, 6aka HakonuTtens, Liston; gosumetp-pagnometp MKIr-01-
nnowanb 10/10; mmkpockon MBC - 10; MMKpocKon MeAMLMUHCKAIA
YHuBepcutetckas, a.1, nom.l, aya. 61) BMOMEL  wucnonHenne BWUOMEL 2; pH-metp
KapMaHHbIN, KOPOTKUA  9NEeKTPOoA;  CrneKTpodomeTp
Mpom3koJlab M3-5400YD;
BMCKO3UMETP

YyebHaa ayauTopusi Ans NpoBeAeHUs
rpynnoBbIxX n

WHOMBUAOYaNbHbIX
KOHCynbTauun, NPOMEXYTOYHOM
aTtectaumm  (r.BopoHex, nnowanb

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

CneuunanunsnpoBaHHasi Mmebernb

pacnpocTpaHaeMoe NporpamMmmHoe

OUCLIMMNNUHBI:




,D,I/ICI'IJ'IGVIHI:IVI Knacc, aygutopua naond CI'IeLLVIaJ'II/I3VIpOBaHHaF| mebernb, KOMMbKOTEPLI

npoBeaeHus rpynnoBbIX n | (cuctemubin 6nok Intel Celeron CPU 430 1.8 GHz,
NMHOMBUAYANbHbIX KOHCynbTauum, | MoHMTOp Samsung SyncMaster 17) (12 wTt.) cC
nomeLleHune BO3MOXHOCTbIO MOAKNIOYEHMA K ceTn «VIHTepHeT»
ans

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

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

camocToATenbHoM paboTbl (r.BopoHex,
nnowanb YHusepcutetckas, a.1, nom.l,
ayn.
40/5)
KomnbloTepHbIn Knacc, nomelleHne anga | CneunanusnpoBaHHas mebenb, KOMMNbOTEPDI
camocToAaTenbHon paboTbl (r.BopoHex, | (cuctemubin 6nok Intel Core i5-2300 CPU, monuTtop LG

nnowanb YHuesepcutetckas, g.1, nom.l, | Flatron E2251 (10 wTt.) C BO3MOXHOCTbIO NOAKIMIOYEHNS K
cetn «HTepHeT»

ayq,.
40/3)
19. ®oHA OLEHOYHbIX CPeacTB:

19.1. MNMepe4yeHb KOMMETEHUUM C YyKa3aHMeM 3TanoB (OpPMMPOBaHUA M NNaHUPYEMbIX pe3ynbLTaToB
oby4yeHus

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

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

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

NpomexyTo4Hasda [MepeyeHb BONPOCOB K 3K3aMeHy

aTTecTtauund

dopma KOHTpons -
OK3ameH

19.2. OnucaHve KpuUTepMeB W LWKanbl OLEHMBaHUA KOMMETeHUuMn (pe3ynbTaToB OOy4YeHus) npu
NPOMEXYTOYHOM aTTecTauum

IIpumep:

1) 3HaeT OCHOBHble (PU3NKO-XMMUYECKME, MAaTEMATUYECKNE N UHblE €CTECTBEHHOHAYYHbIE MOHATUA U
MeToAbl; byHAAMEeHTarbHble OCHOBbI BMONOrMYecKnx 3aKOHOMEPHOCTEN, CTPOEHME U CBOWCTBA XWUBOM
MaTtepun, obLimne MONeKynsipHble MexaHM3Mbl B3aMMOLENCTBUM, NexXalumMx B OCHOBE OMOnornyeckux
npoLeccos

2) YmeeT wucnonb3oBaTb yHOAMeHTanbHble Ouonorndyeckue npeacrtaeBneHna B cdepe
npodeccnoHanbHOn OeATENbHOCTU AN PelleHMs HOBbIX 3afady; BOCMPMHMMATb WHHOBAUMKW B LENHAX
COBEpPLUEHCTBOBAHNA cBoen npodeccnoHanbHOM AeATEeNbHOCTU, CaMOCTOATENbHO aHanu3npoBaTb
MeOULIMHCKYI0 MHAOpMaUuio, ycTaHaBnmMBaTb MPUYUHHO-CRIEACTBEHHbIE CBA3U B (PYHKLMOHMPOBaHUU



6uocmcTeM pasnMYHOrO YPOBHSA OpraHv3aumu, CpaBHWBATb, aHaNM3MPOBaTb, apryMeHTMpOBaTb OTBET,

UNNIOCTPUPOBATb €ro CXeMamm U PUCyHKaMu;
3) Bnageetr HaBblkaMM Ka4yeCTBEHHOro oOnpeaeneHus

OpraHn4eckux

COENHEHUN KNEeTKU;

MUKPOCKOMNYECKOro UCCNEeAoBaHUS npenapaTtoB KNEeTOK UM TKaHen W ApyrumMu  Guonornyeckmmm
MeTodamMu Ans  peweHuss npodeccuoHarnbHblX 3afay; TEePMUHONOrMeNn [aHHOW  OUCLMMIUHDI

CMOCOBHOCTBLIO K CUCTEMHOMY MbILLTEHUIO.

YpoBeHb
. cchopmmpoBaH
KpuTtepun oueHMBaHNS: KOMNETEHLNI HOCTY LLkana oueHok
KOMMEeTeHUnn
Obyyvarowutica 8 nonHol mepe ernadeem MOHAMUUHbIM arnnapamom | [NOoBbILLEHHbIN OT1nunyHo
buosioau4eckol HayKku (meopemuyeckumMu OcHO8aMu OUCUUMNIUHbI), YPOBEHb
criocobeH  unmocmpupogams  omgem  npuMmepamu,  ¢hakmamu,
OaHHbIMU Hay4HbIX uccredo8aHuli, MPUMEHSIMb meopemu4yecKue
3HaHUs1 0111 peleHusi npakmu4yeckux 3aday
Obyyvarowuticsi enadeem rnoHAMUUHbIM annapamom 0aHHOU BasoBblili Xopouwo
obnacmuHayku (meopemu4yeckuMu OCHogamu OUCUUMIUHBI), HO YPOBEHb
donyckaem He3HavyumersibHble OWUbKU, HEMOYHOCMU,
ucrnbimsigaem
3ampyOHEHUS Npu pelweHuU npakmu4eckux 3aday;
deMOHCmMpupyem Hero/iHoe coomeemcmaue  3HaHul, yMeHud, MoporoB.biit YpnoeneTtsopu-
HaeblKkog rnpueedeHHbIM 8 mabnuue rokasamersnsM, doryckaem YpOBEHb TeNbHO
3HaqyumersibHble OWUBKU rpu peuweHuU rnpakmuyeckux 3aaday
Obyyvarowuticas O0eMOHCcmpuUpyem Ompbi8OYHbIE, (hpacMeHMapHbIe - HeynoeneTteopu-
3HaHusi, Ooryckaem epybble OWUbKU rpu omeeme Ha B80rpPOoChl, TenbHO
deMOoHCmpupyem si8HOe Hecoomeemcmeue 3HaHUl, yMeHUU, HadbIKo8
npusedeHHbIM 8 mabriuue rnokasamersisim

19.3. TunoBble KOHTPONbHbLIE 3aJaHUA WM MHble MaTepuanbl, HeOOXoAUMbIe ONSA OLUEeHKU 3HAHUM,

YMEHUH,

HaBbIKOB M (MNKU) oOnNbiTa [eATENbLHOCTU, XapakTepusyllwue 3Tanbl (opMUpPOBaHUA

KOMMNEeTEeHU1n B npouecce ocBoeHuA oGpasoBaTeanoﬁ nporpamMmmsbl

19.3.1. MNepeyeHb BONpocoB

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

2. XapaKTepucTuKa XMBOro.

3. Bwuonorua B cucteme MegUUMHCKMX Hayk.

4. TloprotoBuTenbHble NEpPUOAbI CTAHOBEHNS Guonornm.

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

6. CTuxuiHO-guanekTnYecKnin Nepuoa passutusa Guonorum.

7. TlepBbin 1 BTOpON 3Tanbl Nepuoaa HoBeWLen peBOMoLMN B ECTECTBO3HAHUN 1 Bruonornu.

8. Mertoabl obwen 6uonorun: aMnupruyeckuin (HabngeHme, 3KCNEPUMEHT, CPaBHUTENbHbIN
MEeTO[, CUCTEMHbIN) N TEOPETUYECKUI ((PaKT-rMnoTe3a-aMnmnpuyeckun ypoBeHb-3aKoH-Teopus).

9. MoHATMe Bronormyeckom cMcTeMsl.

10. MposBneHne obebnonornyecknx 3akoHOMepHocTen y noaen. buocounansHaa npupoaa
yernoBseka.

11. ATpybYTbl XW3HU: YMNOPSAAOYEHHOCTb U CNEeundUYHOCTb CTPYKTYpbl, LEMOCTHOCTb U
[AVICKPETHOCTb; 06MEH BELLEeCTB M 3HEPrnv; camoperynsaums u roMeoctas; HacneaCTBEHHOCTb U
N3MEHYMBOCTb; CNeUn{UYHOCTb B3aNMOOTHOLLEHWU CO CPeAon; CTapeHNe N CMepTb.

12.  MoHo- n nonuaTpnbyTMBHbIN NOAXOAbI K ONPEAENEHNI0 MOHATUSA «XKU3HbY.

13. MaTtepuanbHas CyLHOCTb X13HWU. iIcToprnyeckoe pa3BuTune B3rnag0B Ha Npupoay XU3HN.

14. MaTtepunanuam: MexaHUL1M3M, MallMHHas Teopus, (puankanmnsm.

15. Npeanuam, Butannam. CoBpeMEHHDIN B3rMNAL4 Ha CYLLHOCTb XMW3HMN.

16. YpoBHU OpraHu3aumym XuBbIX CUCTEM (OpraHU4eckue MOSeKysbl, MaKpOMOMeKysnbl U Ux
aHcambnu, KneToyHble opraHensbl, KMeTKW, TKaHu, OpraHbl, OpraHu3mbl, NONynauuu, Buapl,
coobLecTBa, aKocMCTEMbI, Bruocdepa).

17. CTpyKTypHasa n xummu4yeckas opraHm3aumsa 3yKapnoTUyecKunx KneTok.

18. HeopraHuyeckune 1 opraHMyeckre BeLLecTBa, BXOASALLME B COCTaB KIETKMU.

19.  Ponb 1 yHKUMN OTAENBHBLIX XMMUYECKUX SNTIEMEHTOB M BOAbI B KIeTKax 1 opraHn3amax
3yKapvoT.

20. Yrnesopbl n NUNUApI: CTPYKTYpHAsA OpraHn3aums u posib B KNeTKe.

21. 3Tanbl pa3BMTUS LUTONOMMM - y4eHUs o Knetke. KnetoyHasa Teopus LLiBaHHa.



22.

23.
24.

25.
26.

27.

28.

29.

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

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

48.
49.

Co~Nohwh =

EaonHcTBO M pa3Hoobpa3ne KneTouHbiX TMNoB. OCHOBHbIE TUMbI KNETOB: NpokapuoTnyeckas
KneTka - 6aktepuanbHas, 1 3yKkapuoTuyeckas - pacTuTesibHas U XMBOTHas.
Bupycbl kak ocobasa popma opraHmM3saLmm maTepuu.

lMoBeaeHne BUPYCOB - BUAbI UHAEKUMI (nnTnyeckaa nHEeKUusa, nepcucTteHTHasa
nHdekuns, naTeHTHaa nHdekums). JKN3HEHHbIE LUKIIbI.

Bupychbl kak Bo36yauTenun 3abonesaHunin pacTeHNI, XMBOTHbIX 1 YENOBeEKa.

CtpoeHune 6aktepuin. [pamMM-nNonoXnTenbHbIE U FpaMM-0TpULaTenbHble 6akTepumn. PocT n
pa3MHOXeEHNE, XN3HEHHbIE LUKIIbI.

MuTanune: canpoduTbl, CMMOMOTBHI M nNapa3uTbl. 3HavyeHne GakTepui B npupoge un Ang
yernoeeka.

OykapuoTtnyeckas knetka. MNpuHUUNBI CTPYKTYpHON opraHu3aumm knetok. Obuwias cxema
CTPOEHUSI XUBOTHOW U PacTUTESNIbHON KITETKMN.

OcCHOBHble CTPYKTypHble eauHuUbl nbon knetkn (MembpaHbl, S4po, uuTonnasma,
SHAONNA3MOTUYECKMI PETUKYIYM, pUBOCOMBI, KOMNNEKC onbaxu, MUTOXOHAPUMK, JIN30COMBI,
NEpPOKCUCOMbI, LUTOCKENET KNEeTKN, MUKPOUNaMEHTbI).

[MaTonorusa kneTku.

MoHATne o meTtabonuame. AHabonnam n katabonusm.

OHepreTn4ecknii 06MeH B KINeTKe 1 ero CyLLHOCTb. OTanbl 3HEPreTMYeckoro oomeHa.
ATO.

Obwas xapakTepucTmKa KIneTo4HOro AblXaHusl.

"mukonuns u uukn Kpebcea.

IbixaTenbHas uenb 1 okucnutenbHoe docdopunnpoBanne. AHasapobHoe abixaHue.
BHYTPUKNETOYHBIN NOTOK BELLECTB.

MexaHu3mbl perynsaumm BHyTPUKNETOYHOro roMmeocTasa.

[pyrve BHyTPUKNETOYHbIE MEXaHN3MbI OOLLIEr0 3HaYEHNS.

ABTOTpOdHOE nuTaHue. Knaccmukauma opraHM3mMoB MO rNaBHbIM UCTOYHMKAM

yrnepoaa naHeprum, KOTopble OHU UCNOSb3YIOT.

PoTOCUHTES.

doTogbixaHue.

DoTOCUHTE3NPYHOLLME BAKTEPUU U CUHE-3ENIEHbIE BOAOPOCIN.

XeMOoCuHTEe3.

KpyroBopoTbl MMHEPArbHbIX 3N1IEMEHTOB (BMOreoXMMNYECKne LKIbI).

"eTepoTpodHOE NUTAHME U Ero TUMbI.

3aboneBaHus, cBAA3aHHble C O0OMeHOM BewecTB. ButamuHHas  HeQOCTATOYHOCTb.
AnumeHTapHas auctpodua. Oxunpenune. Juabert.

HapyweHnst obmeHa aHepruen.

Bone3Hn, cBsizaHHble C HapyweHuem  (YHKLMOHMPOBaAHMS  (PEePMEHTOB OCHOBHbIX
MeTabonmyeckunx nyTen.

19.3.1.2. NMepeyeHb BONPOCOB K 3a4€Ty

19.3.1.2. NepeyeHb BONPOCOB K 3K3aMEHY:

|. TeopeTnyeckasa 4acTb
CTtpykTypa 6enkoB. YpOBHM CTPYKTYpPHOW opraHm3aummn 6enka.
MoHATMe o honauHre 6enkos.
[eHaTtypauma 6enka.
DyHKUMKN 6ENKOB.
OHK. MNepBrnyHasa n BTopnyHaa cTpyktypa. Mogens YoTtcoHa - Kpuka.
MNMonumopduam cTpykTypbl OHK
Pennukaumna OHK, ocHOBHblE MPUHLMMEI.
MakpomonekynapHas ctpykTypa PHK. Bugsl PHK.
Bronornyeckas ponb HyKnenHoBbIX KNCAOT. OCOBEHHOCTU NX CTPYKTYPbI U (OYHKLMIA.
TpaHckpunumsa. OCHOBHbIE 3Tanbl TPAHCKPUMLMK.
"eHeTU4eCKMI Kof, 1 ero CBOMCTBA.
TpaHcnauma. MexaHnam 1 atanbl TpaHCnsauun.
CoBpemeHHasa moaenb MemMbpaHbi.
Jlunnabl mem6paH.
Benkn membpaH, nx pyHkumn.
KneTo4Hble peLenTopsbl, UX CBOMUCTBA.
OcHoBHble cnocobbl nepefaym curHana B KneTky.
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TpaHcnopT BelecTB Yepe3 buonornyeckne membpaHbi.

Buabl naccuBHOro TpaHcnopTa.

AKTMBHbI TPAHCNOPT.

VloHHble KaHasnbl U MOHHbIE HACOChl

TpaHcnopT BbICOKOMOSIEKYNSPHbIX BELLECTB. QHO0- U 9K30LMTO3.

KneTouHbI UKKn, ero nepnogpl

MwuTo3 1 Menos, a3sbl, 3Ha4eHne. Mecto merio3a B XN3HEHHOM LIMKIEe OpraHn3MoB.

MecTo Melno3a B XXU3HEHHOM LIMKIE OPraHU3MOB.

MonoBoe n 6ecnonoe pasaMHOXeHNe OpraHM3MoB.

MonoBble KNeTKn, 0CO6EHHOCTN X CTPOeHUsi, MeTabonnama n pyHKUuN.

FameToreHes y X1UBOTHbIX.

MHaneuayanbHoOe pa3BuTUE OpraHmM3ma - OHToreHes. [Neprnogmsaunsa oHToreHesa.

Tunbl pa3BUTHA Y XNBOTHBbIX.

OMmb6puoreHes y XMBOTHbIX. ATanbl aMbproreHesa.

3apopablLLeBble IMCTKA U UX NPOU3BOAHbIE.

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

OmbpuoHanbHasa nHaykumsi. AmbproHanbHas perynsauma. LLenocTHOCTb OHTOoreHesa.

. Poct, apnddepeHumaums n nHTerpaumsi - OCHOBHble NPOLLECChl B pa3BUTUN OpraHn3ma.
Mmbenb KNeToK 1 eé ponb B NpoLieccax MopdoreHesa.

PereHepaumsa. ®dusnonormdeckas M aganTtuBHas pereHepaumsi. KneTouHble UCTOYHMKMK
pereHepauun.

Ponb BHelwHen cpenpl B pasBuTUKM opraHuama. [ocTamOpuroHanbHbIN Nepuog, OHToreHesa.
Tunbl NOCTAMOPUOHANBLHOIO Pa3BUTUSA. TUMbl POCTa OPraHU3MOB.

MpoaonXunTenbHOCTb OHTOreHe3a Kak BUAOBOM NMpU3HaK.

3aBMCMMOCTb NPOABMEHUA CTapeHUs OT reHOTUNa, YCNoBmin 1 06pasa XusHu.

CrtapeHue KaK atan uHanmemayanbHoro passutns. MexaHnambl cTapeHnst (MofiekynspHble,
reHeTU4YecKne, KNneTouHble N CUCTEMHbIE).

KpuTtndeckne neproapl B OHTOreHe3e 4YenoBeka.

OCHOBHbIE MOHATUSA FTEHETUKM.

3akoHbl MeHgens. Liutonornyeckmne oCHOBbI 3aKOHOB HacneacTBeHHOCTU MeHpgens.

CoBpeMeHHbIe NpeACcTaBeHUs O reHe.

XpOMOCOMHas Teopust HacNeaCTBEHHOCTMU.

3aKOH cuenneHns reHoB (3akoH MopraHa).

"eHeTuKa nona.

"'eHOTMN 1 beHoTMN.

"eHOTMN KaK LenocTHasa UCTOPUYECKM CITIOXMBLLIAACA cUCTeMa.

CnoxHocTb reHoTuna. Blanmopencteme reHoB. Baanmopaencrtemne annenbHbIX reHOB: MONHOe
OOMWHNPOBAHWE, HEMOMHOE LOMUHUPOBAHWE, KOAOMUHNPOBaHWE, CBEPXA0OMUHNPOBAHNE.

B3aumopencTeme HeannenbHbIX FeHOB: KOMMIEMEHTapHOCTb, ANNCTa3, NoNNMepUs.

DopMbl U3MEHYMBOCTN XMBbIX OPraHNU3MOB.

MoandurkaumoHHaa wu3MeHunBocTb. Hopma peakuun. CratucTMyeckme 3akOHOMEPHOCTU
MOANUKALMOHHON N3MEHYMBOCTMN.

KombuHaTuBHas N3MEeHYMBOCTb, €€ NPUYKHBI.

MyTaunoHHasa nameH4nMBoCTb. MyTaumm 1 NpUYmHbLI X NOABNEHNUS.

MyTaunoHHasa Teopus.

Knaccudukauma mytaumn. Bugbl mytaumin (reHOMHbIE, XPOMOCOMHbIE, FreHHbIE; reHepaTUBHbIE
N comaTuyeckmne)

MyTareHHble (pakTopsbl.

HacnepcTBeHHble 3aboneBaHust YenoBeka.

["eHOMHbIE, XPOMOCOMHbIE N TeHHbIE MyTaLuK Y YeroBeka.

3aKOH roMosiormMyeckrx psaoB B HacneacTseHHon nameHunsocTtu H.W. Basunosa, ero 3HavyeHune
B CENnekunn 1 B MeguLmHe.

HaTtypanucTtnyeckasa 6uonorus u nepmos cucTemaTumku.

PaboTbl K. ITuHHeA

OBONIOLMOHHaA 61onorusa, MCTopua pasBUTUA NPeAcTaBneHnn 06 3BOMOLMN XMBbIX CUCTEM.

OBontounoHHoe yyeHue X.b. llamapka.

OBONNIOLUMOHHOE yyeHue Y. [apsuHa.

MNpoucxoxaeHve (BO3HNKHOBEHWE) XU3HW Ha 3eMrie: KOHUENUUn, TEOpUM U rMnoTesbl.

Teopun caMo3apoXaeHUs Xn3Hu n abrnoreHesa. Butanmam.

Teopus abnoreHeza OnapuHa - XongenHa.



70. CoBpemeHHass Teopusi abuoreHesza. Xumudeckaa 3Bofoums  (BMOXMMMYECKUA UK
npebunoTtnyeckasn asonouns).

71. BkcnepumMeHTanbHble NOATBEPXAeHUs abnoreHesa.

72. TvapoTepMarbHble UCTOYHUKN 3apPOXOEHNSA XU3HN.

73. Teopusa PHK-mupa.

74. Tlepexopn K opraHM3MeHHOMY YPOBHIO.

75. LUCA - nocnegHuin yHuBepcanbHbI 06Lmin npeaok.

76. TlepBble cO0bLLECTBA XNBbLIX OPraHN3MOB.

77. TlosiBreHne MHOMOKeTOYHbIX OPraHM3mMoB.

78. CuHTeTn4eckada Teopusa 9BOMOLNN.

79. TeHodoHp nonynsumn. 3akoH Xapau - BanHbepra.

80. BnemeHTapHbIE (aKTOPbI 3BOMNOLMM

81. Ponb MmyTauun B asonounm

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

83. OcHOBHbIE MOMOXEHUA CUHTETUYECKON TEOPUM 3BOSOLMM

84. CoBpemeHHasi 3BOSIIOLMOHHAnA Teopus

85. 3aKOHOMEpPHOCTU MaKpPO3IBONOLUN

86. Twunbl BUAOO6pa3oBaTenbHOro Npouecca: unetTmyeckoe, rmépnaoreHHoe, AMBEPrEHTHOE.

87. Cnocobbl BOoobpasoBaHus: reorpacrnyeckoe, 3K0Normn4eckoe.

88. ®opmbl 3BOMOLMM FPYMM.

89. HanpaBneHua aBontoumMu rpynn opraHnamoB. bBuonormyeckuin nporpecc 1 Guonornyeckui
perpecc.

90. TlyTn aocTxeHua GMonornyeckoro nporpecca.

91. [oka3aTenbCTBa 3BOSIOLMM: MOMEKYNAPHO-rEHETUYECKHME.

92. [doka3aTenbCTBa 3BOMOLMN: CPAaBHUTENbHO-aHaTOMUYECKHME.

93. [lokasaTenbCTBa 3BOSIOLMM: 3MOPMONOrMYEcKMe, naneoHTonormyeckne n buoreorpadumyeckue..

94. OcobeHHOCTV aHTpoMnoreHesa.

95. Oranbl aHTponoreHesa. NperoMmvHMaHas cTagua aHTponoreHesa

96. [OMWHMAHLIN 3Tan aHTPOMNoreHe3a

97. CoBpeMeHHas cuctema opraHM4eckoro Mupa.

98. OCHOBHbIE NOHATUS IKONOTUK: IKOSIormyeckme hakTopbl, Nonynsauus, GuoLeHo3, aKocucTema.

99. OcHoBbl aTONOMMM.

100. B3aMMooTHOLLEHMS YenoBeka U 6uocdepbl, OXpaHa OKPYXaloLen cpeabl U COXpaHeHue
BMAOBOro pa3Hoobpasunsi XMBbIX OPraHM3MoB.

101. Hoocdbepa, ee npownoe, HacTosiLee 1 byayluiee.

102. Meaunko-6uonornyeckme acnekTbl Hoocepbl U OXpaHa 340pPOBbA YesoBekKa.

Il. NpakTnyeckasa yacTb

1 LiBeTHble peakumn Ha 6eNKN 1 aMUHOKUCNOTbI.

2. O6was cTpykTypHas hopmyna aMMHOKUCOTbI, 06pa3oBaHne NenTUaHON CBA3MW.

3. TMpuHumn meTopa Jloypu ana onpeneneHust KOHUeHTpauun 6enka B pacTBope.

4. OO6bAcHUTE, KaK NOCTPOUTb KanmbpoBOYHbIV rpaduk Ana pacyeTa coaepxaHus 6enka B
pacTBope.

5. O6wasn cTpykTypHasa hopmyna Hykneotuaa, pochoanacmpHomn CBA3N.

6. Kakne metoabl ucnonb3ytoT Ans nccneposannsa [JHK B coctaBe kKnetkn?

7. Hapwucynte cxemy pennukaumm OHK.

8. HapucyinTe cxemy TpaHCKpunumu.

9. Hapucynte cxemy TpaHcnauumn PHK.

10. HapwucywTte cxemy nepegayv reHeTu4eckom nHopmMaumm B KNeTke.

11. Kakue meTtofbl UICNOMb3YIOT AN onpeaeneHns CTeneHn reMmonu3a SpuTpouuToB?

12. MexaHn3am remonmnsa apuTpounToB

13. Hapucywite mogenb MmembpaHbl, NOKaXUTe, Kakne TPaHCMOPTHbIE CUCTEMbI (DYHKLMOHMPYHOT B
mMembpaHe.

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

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

16. PewnTb 3agayy no Teme «MeMbpaHHbI TPAaHCNOPT»

17. HapucyinTe XMU3HEHHbIN LMKIT OpraHM3ma C 3uroTM4eCcKon peaykumen

18. Hapucyiite XU3HEeHHbI LUKIT OpraHm3ma c raMeTUYeCcKom peayKumnen

19. HapucyinTe XU3HEHHbIN LMK OpraHn3ma C NpoMeXxyTO4YHON peayKLumen

20. Hapwucyiite cxemy rameToreHesa y XUBOTHbIX

21. HapwucyiTe apobneHue (Ha npyumepe ampubum n MnekonuTaoLLero)

22. HapwucywnTte 6nactyny (Ha npumepe ampunbun, NTuLbl U MIIEKONUTAOLLETO)



23. HapucywnTte cTaguio paHHen Henpynbl (Ha npumepe amgpnbun)

24. KpuTudeckume nepuoabl B OHTOreHe3e YerioBeka.

25. CywHocTb akcnepumeHTa Munnepa - KOpu.

26. PewuTb reHeTMYECKYIO 3aga4y No TeMe «AurnépuaHoe CKpewmBaHme»

27. PewuTb reHeTUYeCKyto 3afavy no TeMe «He3aBUCMMOE HacriegoBaHne»

28. PelwunTb reHeTUYECKYI0 3a4a4y No TEME «CLENSIEHHOE HacneaoBaHne»

29. PewwunTb reHeTUYECKYIO 3a4a4y No TEME «CLEMNSIEHME C MOSIOM»

30. PewwnTtb reHeTUYECKYIO 3a4a4y NoO TeMe «NonynsAuMOHHas reHeTuKka»

31. CocTaBuTb reHeanormyeckoe gpeBo, NOACHUTb HAcneAoBaHMe NPU3HAKOB.

32. MeTonapl reHeTUKKM YenoBeka. bnnsHeLoBbIN MeTOA,

33. MeTtogpl reHeTMKM YenoBeka. NonynaunoHHO-CTaTUCTUYECKUI MeTog,

34. MeTtoabl reHeTMKKN YenoBeka. [ eHeanorndyeckui metog,

35. MeTogpl reHeTMKN YenoBeka. LiutoreHeTu4eckumn metog,

36. MeTtoabl reHeTUKK YenoBeka. bnoxmmnyeckuin metoa n metoa aHanmsa JHK.

37. OcobeHHOCTM YenoBeKa Kak 00beKTa nccrnegoBaHuii B reHeTHKe.

38. HacnepncrtBeHHble 3aboneBaHusA YenoBeKa.

39. T'eHOMHbIE, XPOMOCOMHbIE 1 FeHHbIE MyTaLuK Y YeroBeKa.

40. TlpwueeguTe npumep npucnocobneHHocTn. O6bACHNUTE BO3HUKHOBEHWE MPUCNOCOBNEHHOCTM C
no3vunn gapBnHN3mMa

41. TlonynaumnoHHbIe BOMHbI U Apend reHoB B YenoBevyeckom obLiecTee

42. W3onauma B nonynsaumsx Nogen.

43. EcTecTBeHHbI 0TOOpP B NONynsaumax nogen.

44. Hapucynte cxemMy KpyroBopoTa yrnepoaa B buocgepe.

45. HapucywnTte cxemy KpyroBopoTa a3oTa B 6uocdepe.

46. Hapucyinte cxemy AencTBUs IKororndyeckoro dakropa

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

48. Meanko-buonormyeckme acnekTbl Hoocdepbl M OXpaHa 30POBbA YENOBEKA.

49. 3BKonorn4yeckKuim KpM3mnc n COCTosiHME 340POBbS YernoBeKa
Oxpy:xarolias cpefia ¥ TeHeTHIeCKUH IPy3 YeTOBEUECKUX MOy JIAIIHA

19.3.2. NMepeyeHb NpaKTUUYECKUX 3a8aHUN

Tema « OcHoO8HbIe npusHaku xugol mamepuu. OnpedeneHue MoHAIMUS «XU3Hb»)KuBble OpraHu3Mbl OTIIHYAIOTCS

OT HEXKHBBIX CUCTEM CJIOKHOCTBIO U CTPYKTYPHOI U (DYHKIIMOHAILHOM YIIOPSA0UYEHHOCThIO0. BhIsIBUTE UepThl cX0ACTBa

OTJINYHSI )KUBBIX OPTraHU3MOB OT 0OBEKTOB HEKUBOH MPpUpoipl. OTBET MPOUIUTIOCTPUPYHTE MPUMEPAMH.

1. Mup xuBow npupopabl npeacTtaBnaeT cobor COBOKYMHOCTb GMONOrMYecKnx CUCTEM Pas3HOro
YPOBHSI OpraHn3aunn, KOTopble HaXo4ATCA B HEMPEPLIBHOM B3auMogencTeumn. PackponTe B3anMoCBs3b
pa3nuyHbiX YPOBHEW CTPYKTYPHOW oOpraHm3auum XuMBOTHOro mupa. OTBeT npounicTpupynte
npumMmepamu.

2. O6ocHy1Te, NoYEMy BO3HUKHOBEHWE 1 CyLLIECTBOBaHNE XU3HN Ha 3emre CBA3bIBaloT C BOAOW.

3. Bce rnoTesbl BO3HUKHOBEHNSA XU3HU HA 3eMNe MOXHO pa3faenuTb Ha ABe rpynnbl: Teopum
6uoreHesa n abuoreHesa. B yem ux cywHocTb? OxapakTepu3ynTe N3BECTHbIE BaM rmMnoTe3bl U3 Kaxaon
rpynnol

Tema «Memabornuszm»

4. ToHkui cpes3 kNybHa kapTodens NomMecTunu B AUCTUINIMPOBaHHY Boay. Kakve nameHeHust

NPOU30OMAYT B €ro KrneTkax Yyepes HekoTopoe BpeMa? OTBET NOACHMUTE.

5. buonoruyeckoe OKUCNIEHWE B OpPraHM3Me 4YernoBEKa CXOAHO MO XMMUYECKOMY Mpoueccy ¢
cxuraHnem Tonnuea (yrns, Topda, Aepesa). Kakve BelwecTBa OKUCNAKTCA B OpraHu3me
yernoBekKa u kakue obLume c ropeHnemM npoaykKTbl 06pa3yoTcs B pe3ynbTaTte 3TUX NPoLeccoB?
O6bsicHMTE, NOYeMy B KIeTKax MbILWEYHON TKaHW HETPEHUPOBAHHOIO YernioBeka mnocne
HanpsXEéHHON hmanyeckon paboTbl BO3HNKAET YyBCTBO Honu.

B yuem cocTouT cBA3b AbIxaHNSA n PoTOoCUHTE3a?

Ckonbko Monekyn AT® 6yaeT CMHTE3MPOBATbCA B KIEeTKax 3yKapuoT Mpv MOSTHOM OKUCIEHWUU

dparmeHTa MoneKynbl Kpaxmana, coctoswero n3 70 octaTkos rnoKo3bl? OTBET NOsICHUTE.

B npouecce rnukonusa obpasoBanocb 42 Monekynbl NMPOBUHOrpagHOM KucnoTbl. Kakoe

KONMMYEeCTBO MOSeKyn [MioKO3bl MNOABEPrfoCh pacllernfieHnto M CKONbKo Monekyn ATdD

obpasyeTcsi Npy NOSIHOM OKUCIIEHNN?

10. B guccumunsuuio Bectynuno 10 monekyn rnokosbl. Onpegenute konuyecteo ATD nocne
rAINKONM3a, Nocrne KUCIopogHOro aTana u CyMMapHbIi 3pdeKT AUCCUMUNALNN.

11. B auccumunsaumio Bctynuno 15 monekyn rnioko3bl. Onpegenute konuvectBo AT® nocne
rAINKONM3a, Nocrne KUCIopogHOro aTana u CyMMapHbIi 3pdeKT AUCCUMUNALNN.

12. B guccumunsuuio Bctynuno 18 monekyn rnwokosbl. Onpegenute konudecteo ATdD nocne
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rMNKONM3a, Nocrie KUCNOPOAHOro 3Tana n cyMmmMapHbin 3pekT ANCCUMUASLLN.

13. B anccumunsaumio Bctynuno 23 Monekynbl rnmoko3bl. Onpenenute konnyectso ATD nocne
rNNKONM3a, Nocrne KUCIopogHOro aTana u CyMMapHbii 3eKkT AUCCUMUNALNN.

14. B auccumunaumio BcTynuno 27 monekyn rnokosbl. Onpepenute konnyectso AT® nocne
rNNKONM3a, Nocrne KUCIopogHOro aTana u CyMMapHbii 3 ekT AUCCUMUNALNN.

15. B guccumunsumio Bctynuno 32 monekysbl rnioko3bl. Onpegenute konuyectso AT® nocne
rMNKONN3a, Nocsie KUCMOPOAHOro 3Tana u CyMMapHbIn 3pdEKT AMCCUMUMALNN.

16. B uukn Kpebca sctynuno 6 monekyn MNBK. Onpepenute konuyectso ATD nocrne KUCNopoaHoro
aTana, cyMmmapHbin 3dEKT ANCCUMUNALNN U KOMYECTBO MOJNEKYS [0KO3bl, BCTYNMBLUEN B
ONCCUMUNALNIO.

17.B uukn Kpebca sctynuno 8 monekyn MNBK. Onpegenute konuyectso AT® nocne KUCNopoaHoro
aTana, cyMmmapHbin 3dEKT AUCCUMUNALNN U KONIMYECTBO MOMEKYS FI0KO3bl, BCTYNUBLUEN B
ONCCUMUNALNIO.

18. B umkn Kpebca sctynuno 10 monekyn MNMBK. Onpeaenute konuyectso AT® nocrne KUCNopoaHoro
3Tana, CyMMapHbii 3eKT AUCCUMUNALNA U KONMYECTBO MONEKYN [fOKO3bl, BCTYNMBLUEN B
ONCCUMUNALNIO.

19. B umkn Kpebca sctynuno 14 monekyn MBK. Onpeaenute konuyectso AT® nocrne KUCNopoaHoro
3Tana, CyMMapHbii 3deKT AUCCUMMUIALMN U KOJIMYECTBO MOJEKYN TMHOKO3bl, BCTYNMBLLEN B
ANCCUMUNALMIO.

20. B umkn Kpebca sctynuno 28 monekyn MNMBK. Onpepenute konuyectso AT® nocne KUCnopoaHoro
3Tana, CyMMapHbli adeKT AUCCUMUNIALMN U KOJIMYECTBO MOJEKYN TMHOKO3bl, BCTYNMBLUEN B
ANCCUMUNALMIO.

21.MauyuneHTy, CcTpagalwlwemMy MHCYNMHO3aBUCMMbIM  caxapHbiM  aAnabeTtom,  6bino
pekoMeHOOBaHO yBenunyeHue XUPOB Kak UCTOYHMKA aHepruun. Bonpocol: 1. Kakne nytn
OoKMCreHuns rnoko3bl Bbl 3HaeTe? 2. Kakme anbTepHaTUBHbIE UCTOYHUKN SHEPTUN MOXET
ncrnonb3oBatb kretka npu CL7? 3. KakoBa cygbba mn3bbITouHbIX konndecTB auetun KoA,
obpasyeMbIX MpU OKUCIIEHUU XUPHbIX KUCnoT y 6onbHoro CA? 4. Kak namexutca pH
KpoBu 1 Mmoun y 6onsHoro CL1 npu ncnons3oBaHum

XNUPOB KaK UCTOYHUKa 3Hepr|/|m?

22.T1oBbllLIEHNE KOHLEHTPALUN KaKMX KOMMOHEHTOB KPOBM MMOYM paccMaTpuBaeTCs Kak
Kputepun gekomneHcaumm CL?

1)

2)

3)

4)

S)

6)

7)

19.3.3. TecTtoBbIe 3agaHud
Tema «buornoaus knemku»
OnemMeHTapHas eanHnLa MOSeKynsipHO-rEHETUYECKOro YPOBHS OpraHmM3aumnm Xn3Hm

a) knetka 6)6uocdepa B)reH r) nonynauus
KneTtouHble doopMbl XXN3HK, nMetoLme oopMIieHHoe S4p0
a) parn 0) Bupycobl B) NPOKapPUOThLI I3yKapuoTbl

CospgartensiMy KNeTo4YHOW TEOPUM ABMSIOTCS
a)4Y.0apsuH n A. Yonnec 6) P.Tyku H. pro

B) T. WeaHH 1 M. WnengeHr) I'. MeHgenb 1 T. MopraH

CTPYKTYPHbI KOMMOHEHT KNETKWN, KOTOPbIA UMEETCS 1y NPOKapuOoT, U Y 3yKapuoT
a) annapatlonbmpxkn 6) aHOoNNasMaTuyeckas ceTbB) NIM30COMar) MUTOXOHAPUS  4)
HapyXHas nna3maTtnyeckas membpaHa
OpraHouna, KOTOpbI BCTPEYaeTCs TOMbKO Yy pacTeHUM U OTCYTCTBYET Y XUBOTHbIX U
rpuboB,Ha3bIBaeTCs
a) MuTOXoHApus 6) xnoponnacT B) MUKPOTPYOOYKar) aHaonnasMaTmyeckas ceTb a)
nusocoma
B cocTtaB aaepHo 060104KN KNETOK ayKapmuoT BXOAAT ... MeMOpaHbI.
a)l 6)2 B)3 r)BpasHbIX KNeTKkax pasHoe KONm4ecTBo
KakoBa pornb uuTonnasmbl B KneTke?
a) npuaaeT KneTke gopmy; 6) OCyLLECTBNAET CBA3b MEXAY YaCTSAMU KIETKU;

B) BbINOSHSAET 3aWMUTHYIO DYHKUMIO; T) obecneunmBaeT NOCTYNNEeHNE BELLECTB B KNETKY.

Tema «Xumu4decKkuli cocmas ayKkapuomu4yeCKuX KIemok»



8) Hanbonee pacnpocTpaHeHHbIMU B KIETKaX XMBbIX OPraHM3MOB 3fIEMEHTaMM SBNSAIOTCA:
a) N,O,H,S; 6)C,H N,O; B)S,Fe,O,C; ro,S,H Fe

9) BewyecTBa, xopoLuo pacTBOpuMbI€ B BOAE, HAa3blBaOTCA
a)rmgpocunbHble 6) rmapodobHbie B) ampudunbHbie

10) Benku - aTo GuononMmMmepbl MOHOMEpPaMMK, KOTOPOTO SBMAIOTCA:a) HyKNeoTnapl;
6)aMUHOKNCIOTHI; B) a30TUCTble OCHOBaHUS

11) depMeHTbI BbINONHAT criegyoLmne pyHKUnn:

a) ABNATCA OCHOBHbIM MCTOYHMKOM 3Hepruu; 6) yCcKopsaT BUoOXMMn4eckne peakumm;s)
TPaAHCMOPTUPYHOT KMUCOpOoL;

r) y4acTBYHOT B XMMUYECKOW peakumm, NpeBpaLlasicb B Apyrue BellecTsa

12) Monekyna BeLecTBa, COCTOALLAN U3 HyKNeoTU40B U UMeroLLasa BUA4 O4HOLLEMOYHON
HUTK:
a) PHK; 6) AT®; B) HK; r) AQ®.
13) Ha opraHonenTtnyeckne CBOMCTBa NUTLEBOW BOAbl OKasblBaeT BINAHME
NoBbILLIEHHOE COAEPXKAHNE:!
a) xxenesa 0) ptopa B) MmonMbaeHa r) HUTpaTOB

19.3.4. NMepeyeHb 3aa4aHN ONst KOHTPONbHLIX paboTt
Tema «MornekynspHbIl U KiemoYHbIU ypOoB8HU op2aHu3ayuu xueol Mmamepuuy (2.6 u 3.6)
Konrtponbhas padora Nel. CTpyKTypa 1 CBOWCTBA OCIIKOB

1. Kakne ypoBHM CTPYKTYpHOW opraHm3aumm 6enkoB BbliAensaiT B HacTosiee Bpemsa? KpaTko
OoXapakTepusynte ux.

2. Yto Takoe hepmMeHTbI? KakoB MEXaHU3M NX AEUCTBUA?

3. Hanuwute o6Luyto CTPpYKTYpHYHO hOpMYny aMUHOKMCIOTbI.

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

5. Uto cobon npencraBnaeT BTopuyHasa CTpyktypa 6enka? Kakue M3BeCTHbl BUOblI BTOPUYHON
CTPYKTYpbI?

6. MprBeguTe NpMMepbl TPAHCMOPTHOW PYHKLMKN GENKOoB.

7. Hannwwute peakumto o6pa3oBaHms NENTUAHON CBA3MN.

8. B uem cywHocTb MeToga Jloypn?

9. Yto Takoe nentuaHasa cBA3b? Kakve cBoMCTBa NENTUOHOWN rpynnbl Bbl 3HaeTe?

10. MNpuBeguTe NpuMepbl 3aWUTHON QYHKLUMM OENKOoB.

11. MNMepeuuncnute ruppodobHble aMUHOKUCNOTHI.

12. OnnwuTe, Kak NOCTPOUTbL KannbpoBOYHYHO NPSMYIO AN onpeaeneHns KOHUEeHTpaummn 6enka.

13. Kakne cBs3M y4acTBylOT B QOPMMPOBAHUM TPETUYHON CTPYKTYypbl 6enka? Kakyw ponb B

dopmMmnpoBaHun CTpyKTypbl 6enka urpatoT ruapodobHble B3aMmopencteua? B pesynbTate yero oHu
BO3HMKalOT?

14. Yto Takoe onguHr 6enka?
15. B uem coctouT CTpyKTypHasa pyHKunsi 6enkos.
16. Kak onpenenutb KOHLEHTpauuto 6enka, 3Has ONTUYECKYHO MIOTHOCTb pacTBopa?

17. Yto cobon npencraBnsieT 4eTBepTMYHaAs CTpykTypa 6enka? Yem oHa oTnuuyaetcs oT
accoumaToB benka?

18. Yt0 Takoe geHaTtypauusa 6enkos? YTo nponcxogut Npu eHatypauun?

19. Nepeumncnure ruapodunbHbIE aMUHOKUCIIOTHI.

20. Kakune kayecTBeHHble peakuun Ha 6enku Bbl 3HaeTe? C kakumu rpynnamu 6enka nporekaT
3TV peakumm?

KoHTposibHasa pa6oTa N2 2 «kHyK/1ieMHOBbIe KUC/I0Thl. MexaHU3MBI Ilepejadu
reHeTu4eCKOMMHPopMaLuu»

OxapakTtepuayiTe cTpyktypy OHK.

UTo cobor npeacraBnsaeT Hykneotna? Hapucynte cxeMy CTpoeHust HykneoTnaa
YUTo cobon npeacTtaBnaeT nepeuyHasa cTpyktypa JHK?

Kakune cBa3un 06pa3ytoT NepBUYHYIO0 U BTOPUYHYIO CTPYKTYpy HK?
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5. Onuwwute mogens HK YoTtcoHa - Kpuka.

6. Kakme npoctpaHcTBeHHble dopmbl [OHK Bbl 3Haete? B 4yemM wuX OTAMYUTENbHbIE
0Cco6eHHOCTN?

7. YTto Takoe XxpomaTUH N XpoMOCOMbI? Kakune 6enku BXOAST B COCTaB XpoMaTuHa?

8. Yro cobow npeacTaBnaT HYKIeoCcoMbl?

9. TllepeumncnuTe ypoBHM NPOCTPAHCTBEHHOW YKNAAKN XpOMaTMHa B XPOMOCOMY.

10. Hazosute yHkumn OHK.

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

12. YT0 cobon npeacTaBnsieT nepBrMyHas cTpyktypa PHK?

13. Kakue Bmngbl PHK Bbl 3HaeTe?

14. HapucywnTte n nosicHute cxemy ctpoeHmsa mPHK.

15. OxapakTepuayinte ocobeHHOCTM CTPYKTYpbl 1 dyHKum TPHK.

16. HapucywnTte n nosacHute cxemy ctpoeHus TPHK.

17. Kakue pyHKkumm n ctpyktypy nmeet pPHK? Yto cobon npeacrasnaot pnbocombl?

18. Kakne Bugpl manbix perynatopHbix PHK Bbl 3HaeTe?

19. Yt0 Takoe reHeTn4eCkKmn Kog?

20. HazoBuTE U NOACHUTE CBOMCTBA FreHeTUYEeCKoro Koaa.

21. B 4eM CyLWHOCTb TaK Ha3biBaeMOW LEHTpanbHOM A0rMbl MONEKYNsApHOM 6uonornm?

22. Yto Ttakoe TpaHckpunuusa OHK?

23. Yto Takoe TpaHcnauma PHK?

24. Yto Ttakoe pennukauus OHK? B kakon dase KIeTo4YHOro Luknia Nnponucxoant pennvkauus
OHK?

25. OnuwmnTe 0CHOBHbIE NpUHLUMNLI pennukauun JHK.

26. YTo noHMMaIOT Nog NosTyKOHCEPBATUBHBLIM XapaKTepoM pennmkauumn?

27. YTo TaKoe pennukaTuBHas Burka?

28. OnnwmnTe cobbiTUA pennuKaLmm B XpOHONIOrMYeCckoM Nopsiake.

29. Yto Takoe npanmep?

30. Yto cobon npeacrasnaAoT pparmeHTol OKazaku?

31. B uem coctout cywHocTb TpaHckpunuumn OHK?

32. YTo TaKkoe TpaHCKPUNTOH?

33. Yto Takoe npomoTop?

34. HazoBuTe 1 oxapaktepusynte ctagum TPaHCKPUMLMK.

35. Yto cobon npeacraensaT pubocombl? Kakume LeHTpbl hopMuUpyOTCs B pubocome npu
TpaHcnAuumn?

36. Kak npoucxoaut akTuBaunsi aMMHOKWCIOT?

37. OnMwunTe UHULMaLMIO TpaHCASaUNN.

38. Hapucyiite cxemy pacnonoxeHusi yHKLMOHaNbHbIX LEHTPOB B pubocome. Kakyto ponb
BbINOSIHAET KaXAbli U3 3TUX LEHTPOB?

39. Kakne cobbITva NPONCXOAAT B XOA4E IMNOHraumnm TpaHcnsaumm?
40. Kak ocyLecTBniseTca TepMnHaLmna TpaHcnsaummn?

KoHTposibHas pa6oTa Ne3 «cTpykTypa U pyHKIIMM MeMOpPaH»

1. Mogenb Memb6paHbl - XMAKOCTHO-MO3an4yHas; NOsICHUTE, NoYeMmy.

2. CoBpeMeHHasa moaenb MeMbpaHbl - guHamMmuyeckas. lNosacHute, noyemy.

3. Kakne cyHKLMM BbINONHSAT MeMbpaHHble 6enkn?

4. YTto Takoe KneTo4Hble peuentopbl? Kakue Tunbl KNeTouHbIX peuenTtopos Bel 3HaeTe?

5. Kakoe paccTtosiHMe Ha MOBEPXHOCTU MeMOpaHbl 3JpuTpouuTa  «NpPoXoauT» MOMeKyna
dochonunuaa 3a 1 cekyHay B pesynbTaTe natepanbHon amddy3umn? KoadduuneHT natepanbHom
ambdysun D, = 102 m%c. MNepemeluenne onpepensetca dopmynoin S = 2 D,t. CpasHute ¢
OKPYXHOCTbIO 3pUTpoLMTa AMaMETPOM 8 MKM.

6. ®epmeHT Na* K*-ATdasza B nnasmatvyeckon membpaHe aputpouuTa coBepLumnn 6 LMKIOoB.
Kakoe KOnn4yectBO MOHOB HATpUA M Kanusa ObiI0 NpU 3TOM TPaAHCMOPTUPOBAHO B KIMETKY U U3 Hee?
Ckonbko 6bIn10 M3pacxopgoBaHoO aHeprun, ecnu rugponns 1 mons AT®D conpoBOXAaeTCsl BblAENIEHNEM
33,6 kx?

7. ®epmeHT Ca?*-ATdaza B nna3amaTvyeckon MembpaHe aputpoumTa coeeplumn 12 uuKnos.
Kakoe Konn4ecTBo MOHOB KasbLmaA Oblfio Npy 3TOM TPaHCNOPTUPOBAHO U Kyaa?

8. ®epmeHT Ca?*-ATdasza B membpaHe AINC coseplunn 6 UUKNOB. Kakoe KONM4ecTBO MOHOB
Kanbumnsa 6bi10 Npy 3TOM TPaAHCMOPTUPOBAHO U Kypa? CKONMbKo ObI0 M3pacxogoBaHO SHEPruu, ecnuv
rngponna 1 mons AT® conpoBoxgaeTcs BbiaeneHnem 33,6 k[x?



9. OnuwuTe, Kaknm nyTeémM B KNeTKy NOoCTynakT UOHbI KalbLKnA. Kak oHu BbIBOAATCA U3

UMTONNIa3Mbl KNeTkn?

10. OnuwinMTe, Kak OCYLLLECTBSAETCA TPAHCMOPT IMOKO3bl B KITETKY.
Ckonbko OBIIO M3pacxomoBaHO 3Hepruu, ecnu ruaponn3 1 monst AT® compoBoxnmaercaBeieneHueM 33,6 k/x?

11. Kak ocywiectBnaeTcs TpaHCNopT 6€nKOoB U3 KNeTKK, rae oHm 6binv CUHTE3UpOBaHbI?
12. Yto Takoe npoctas auddys3ua? [puBeoute npumepbl  BeLecTB,  KOTopble

TPaHCNOPTUPYHOTCS Yepe3 MemMBpaHy nyTem npocton anddysun.
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18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

KoHTponbHasa paboTta Ne 4. Tema «buonozusi pasmHOXeHUs u passumusi» (2.7 u 3.7)
KneTo4HbIN LUK, ero nepmoapl
MwuT03, (pa3sbl, 3Ha4YEeHHe.
Meios, ba3sbl, 3Ha4YEHME.
CpaBHUTb MUTO3 N MENO3.
MecTo Melno3a B XXM3HEHHOM LIMKI1e OpraHM3mMoB.
Becnonoe pazamMHoOXeHne opraHM3mMoB.
lMonoBoe pa3mMHOXeHNe OpraHN3MoB.
[MapTeHoreHes, ero 3Ha4yeHue.
MonoBble KNeTKM, 0COBGEHHOCTU X CTPOEHUs, MeTabonnama n yHKUuN.
[[amMeToreHes y XMUBOTHbIX.
MHaneuayanbHoe pa3BuTue opraHmMama - oHToreHes. [Neprnoamsaunsa oHToreHesa.

. Tvinbl pa3BUTUS Y XNBOTHbIX.
. OMbpuroreHes y XUBOTHbIX. ATanbl aMbpunoreHesa.
. [pobneHue, ero TUnbl.

Bnactynauus.

. 3apO,El,bILIJeBbIe JIUCTKU N X NPON3BOOHbIE.

MexaHn3mbl OHTOreHesa. [leneHune, murpauusa, coptTupoBka, rubens, anddepeHumpoBka
KNeToK.

OMbproHanbHasa UHAYKUMS.

OMm6puroHanbHas perynsaums.

LlenocTHOCTbL OHTOreHesa.

. PocT, anddepeHumauma n nHterpaums - OCHOBHbIE MPOLECCHI B pa3BUTUN OpraHM3Ma.
M'mbenb KNeTok 1 e€ ponb B Npoueccax MopdoreHesa.

HapucyiTte XN3HEeHHbIN LMK OpraHn3ama C 3uroTM4eckon peaykumen

Hapucyinte X1U3HEHHbIN LMK OpraHM3ma C raMeTU4eCcKon pegykumen

Hapucyite Xn3HeHHbIN LUK opraHMama c NpoMeXyTOYHOWN peayKunen

Hapucyite cxemy rameToreHesa y XMBOTHbIX

OnnopgoTBopeHue, ero aTanbl

Hapwucywite gpobneHnune (Ha npumepe amubum 1 MNekonuTaroLLEero)
HapwucywTte 6nactyny (Ha npumepe amnbum, NTULLbl U MIEKONUTAIOLLLErO)
Hapwucynte ctaguio paHHen Henpyrnbl (Ha npumepe amdgnonm)

KoHTponbHas paboTta Ne 5 Tema «3konoeus u 6uocgepar (2.10 u 3.10)

. Jante onpegeneHne NOHATUIO «NONYNALUA»

. Jante onpegeneHne NOHATUIO «3KOCUCTEMA»

. [anTe onpeaeneHne NoHATUIO «BGUOreoL,eHO3»

. dante onpegeneHne NoHATUIO «BGMOLLEHO3»

. OanTte onpepeneHne NoHATUIO «brnocdepar

. [danTe onpeneneHne NOHATUIO «3KOSOrnyeckas Huwwax»

. Jante onpeaeneHne NoHATUIO «kHoocdepay

8.410 cobon npeacraBnaeT aKonornyecknii aktop? Buabl akonornyecknx hakTopos.
9. MNpaBnno 3KoNorn4eckon nupammnapl

10. CocTaBbTe NULLIEBYIO CETb.

11. HapucywnTe cxemy kpyrosopoTa yrrnepoza B 6uocdepe.
12. Hapucynte cxemMy KpyroBopoTa a3oTa B buocdepe.

13. Hapucyiite cxemy gencTeust 3KONorn4yeckoro dpaktopa.
14. CtpykTypa 6uocdepbl

15. ®dyHKUMM XMBOTO BelecTBa B buocdepe.

16. OcobeHHOCTN HoOCEPDI.

17. YCTOMYMBOCTb 3KOCUCTEM.

NOOar~rWN =



18. Cykueccusa akocucTem.
19. BbruoreHHast MmurpaLms aTomMoB.
20. MobanbHble 3Konornyeckne npobnemsi

19.3.5. Tembl acce
KneTtka kak 6uonormyeckas cucrtema.
HacnepoBaHne MUTOXOHApPUanbHbIX 60Ne3HeN.
XunsHb ¢ BUpycoMm nmmyHopedumumTa Yenoseka.
MaToreHHble 6akTepun Kak Bo30yamTeny 3aboneBaHnin y XMBOTHbIX U YeNOBeKa.
Tyb6epkynes.
BrvTamMuHHaa HeAOCTaTOUYHOCTD.
JleueHne caxapHoro guabeTta HapoA4HbLIMU CPEACTBAMM.

Nogkwh =

19.3.6. Tembl 3apay
Tema «OCcHOBBI 001IIEH U MEAUIIMHCKON reHeTHKNY (2.8 1 3.8)

1. OgHa u3 hopm remepanonnn HacnegyeTca Kak OMUHAHTHbIN Npu3Hak. KakoBa BEpOSITHOCTb
pPOXOEHUA AeTen C aHanM3upyemon aHOManunen B CEMbe, rae OAVMH U3 poauTenen cTpagaeT HOYHOM
CNenoTon, a Apyron HeT, eCnn U3BECTHO, YTO oba cynpyra roMO3nroTHbI?

2. lanakTto3emunsi HacnenyeTca Kak ayTOCOMHbIA PELIECCUMBHbIN NMPU3HaK. YCNexm COBPEMEHHOM
MeauuMHbl MO3BONAK npenynpeouTb pas3sutve 6one3Hn u umsbexaTb TAXEnbIX MNOcneacTBuUi
HapyLleHua obmeHa. KakoBa BEpOSITHOCTb pPOXAEHUst 6ONbHbLIX AeTel B CEMbeE, A€ OAVH U3 Cynpyros
roMO3WUroTEeH MO reHy ranakro3emMun, HoO pa3BuTue 6onesHn y Hero 6biNo NpeaoTBpaLLEHO OMETON, a
BTOPOW reTepOo3UroTeH No ranakroemMmn?

3. Y 300poBoro 4yenoeseka B Mode obHapyxuBaeTcsl anaHvH, cepun, rmyTaMmHoBas KucnoTta u
FMUUUH. Y YenoBeka, 6ONMbHOro LMCTUHYpUEn (coaepxaHue B Moye Gonbliero, 4em B HOpMe, yucna
aMWHOKMCIOT), C MOYOW UCLENATCA aMUHOKUCIIOThI, KOTOPbIM COOTBETCTBYIOT Crefylolmne TpunneTobl
n-PHK: YUy, Yry, ruy, rIrry, UAr, ury, AAA. Hanuwwute Tpunnetbl, COOTBETCTBYOLME
aMUWHOKMCNOTaM, UMEKLIMMCA B MOYEe 340P0OBOro YeoBeKa.

4. Y 4enoBeka Hanuune B 3IpuUTpouMTax aHTUreHa peayc-aktop (deHotmn Rh?)
obycnoBneHo OOMWHaHTHbIM reHom - [1. Ero annene d obycnaBnuBaeT OTCYyTCTBME 3TOrO
aHTureHa (deHotun Rh’).TeH | rpynnbl kpoeu (I°) peueccrBeH B OTHOLIEHUM reHOoB |l rpynnbi
(") n Tpetben ( IB). [OBa nocneaHux annens KOAOMWHAHTHbLI, M UX codeTaHue (IAI1B)
obycnaenueaet IV rpynny KpoBu. MyxuuHa, uMeowWwmn pesyc-oTpuuaTernbHylo KpoBb [V
rPYNMbl, XXEHUNCS Ha XEHLWMHE, UMEIOLLIEN Pe3yC-NONoXMTENbHYI0 KpoBb Il rpynnbl. OTel, XXeHbl
nmMen pesyc-oTpuuartenbHyo KpoBb | rpynnbl. B cembe nmetoTca ABa pebeHka: nepBbin uMeeT
pesyc-oTpuuartenibHyto Kposb |lI rpynnbl, BTOpon pe3yc-nonoXuteribHyto KpoBb | rpynnbl.
CynebHo-meaumumMHCKas aKcnepTnsa yCTaHoBUMa, YTO OOWH M3 3TUX AeTen BHebpayHbin. [lo
Kakou 13 AByx nap annenen UckroyaeTcs oTLOBCTBO?

. MyxoHemMoOTa cBsidaHa C BPOXAEHHOWN rMyXOTON, KOTOpasi NPenaTCTBYeT HOpMasnbHOMY YCBOEHUIO
peun. HacnegoBaHue ayToCOMHO-peLleccrBHoe. CpedHsis YacToTa 3abonesaHns konebnetcano
pasHbIM cTpaHaMm. [1ns eBponencknx ctpaH oHa pasHa npmbnusntensHo 2:10000. Onpegenute
BO3MOXHOE YMCIO reTepo3nroTHbIX MO rNyxoTe fitogen B panoHe, Bkntoyatowem 8 000 000
Xutenen.

19.3.7. Tembl pechepaToB
Tema «buonoausi pasmHoxeHus u pazsumusi» (2.7 u 3.7)

1. PereHepauma. ®usnonormyeckaa un apanTvMBHaa pereHepauus. KneTouHble  UCTOYHMKMK
pereHepaumn.

2. MocTaMbpuroHanbHbIN Nepuog, oHToreHesa. Tunbl NOCTAIMOPUOHANbLHOro pa3BuTus. Tunbl pocTa
OpraHnM3MoB.

3. MpoLonXuTenbHOCTb OHTOreHe3a Kak BULAOBOWN MpU3HaK.

4. 3aBMCMMOCTb NPOABEHNSI CTApEHNSA OT reHOTUNa, YCIoBUA 1 o6pa3a XN3Hu.

5. CrapeHue Kak atan vHAMBUAYanbHOro pa3sutua. MexaHnambl cTapeHus (MofeKynsapHble,

reHeTn4yeckune, KrneTo4vHble n CI/ICTeMHbIe).
6. KpI/ITI/I‘-IeCKI/Ie nepnogbl B OHTOreHe3e 4efioBeKa.



Tema «KoHuenyuu, meopuu u a2uriomesbl 803HUKHOBEHUS XU3HU Ha 3emrie. 3800YUOHHOE yqeHuey (2.9
u3.9)

7.  Teopwusi caM0O3apoXaeHUsa Xn3Hu, ee otpuuarHune (onbitel ®.Pegu, cnop MNactepa n MNMywe).
8.  OkcnepuMmeHTanbHble NoATBepXAeHUs abuoreHesa (onbiT Munnepa - KOpn).
9.  Xumunuyeckas aBonoumsa (BMoXMMmn4ecknst Unvm NnpedbroTnyeckasn 3BoSIOLNS).
10. mapoTepMarnbHble UCTOYHWUKN 3aPOXOEHNA XU3HN.
11. 'vnoTe3a naHcnepmuu.
12. T'vnoTte3a PHK-mupa.
13. [llepexoa K opraHN3MEHHOMY YPOBHIO.
14. [peBHenwmne crneabl XU3HW.
15. LUCA - nocnegHui yHnBepcanbHbiii 06LmiA Npeaok.
16. TlepBble coobLIECTBA XUBbIX OPraHN3MOB.
17. TlogABneHue syKapuoTU4eCcKom KNeTKu.
18. Ponb cMmbunosza Ha HavyanbHbIX 3Tanax buonoruyeckomn asonounmy (B 6aktepmnanbHbiX MaTax).
19. CumbuoTtumyeckasa Teopms 3BONHOLUN.
20. CoBpeMeHHas 3BonounoHHana Teopus. Bknag monekynsapHon 6uonorun B NoOHMMaHne npoueccoB
3BOSOLMMN.
21. HacnepoBaHue NpnobpeTeHHbIX MPU3HAKOB (FOPU30HTaNbHbIA NEPEHOC reHOB).
Tema «3konoeus u buocgepar (2.10 u 3.10)
22. B3anMoOTHOLLEHUs YenoBeka n bruocdepsbl, 0XpaHa OKpyXatoLen cpefbl U COXpaHeHne BUAOBOMo
pa3Ho0b6pa3ns XMnBbIX OPraHM3mMoB.
23. Hoocdepa, ee npolunoe, HacTosiwee 1 byayuiee.
24. OxpaHa OKpyXatloLewn cpeapbl U COXpaHeHne BUA0BOro pa3Hoobpasns XuBbIX OpraHn3mMoB.
25. Mepuko-bronornyeckume acnekTbl Hoocdepbl 1 OXpaHa 30,0POBbS YENOBEKA.
26. DKONorm4yeckuin Kpn3uc n COCToOSIHNE 340pOBbA YENOBEKA
27. OkpyxatoLasi cpega y reHeTUYECKUIN rpy3 YenoBevyecKux nonynauun
28. Mepauko-6uonornyeckne acnekTbl HOOCEpPbI U OXpaHa 340POBbs YESIOBEKA.

19.4. MeToauyeckue Mmatepuanbl, onpegensiowme npoueaypbl OueHMBaHUA 3HaHUWA, YMEHUN, HAaBbIKOB
u (Mnu) onbiTa AeATEeNIbHOCTU, XapaKTepuyroLwmx aTanbl GopMUPOBaHUA KOMMETEeHL U

OueHKa 3HaHUKN, YMEHUI 1 HaBbIKOB, XapakKTepuaykLas atanbl opMMpoBaHMS KOMNETEHLNNA B

pamKax U3y4eHuUs1 OUCLMNINHBI OCYLLECTBNSIETCS B X04e TEKYLLEN U NPOMEXYTOYHON aTTecTauui.

Tekywass aTTectauMs NpoOBOAMTCSA B COOTBETCTBMM C [lonoxeHmem o Tekywen aTTectauuu
obyyawwmxcs NO nporpamMMaM  Bbicllero obpa3oBaHusi BOpOHEXCKOro  rocygapCTBEHHOMO
yHMBepcuTeTa. Tekywasa aTtrectauus npoBogutcs B hopmax: ycmHoz2o ornpoca (UuHOusudyaribHbil
ornpoc, ppoHmarbHas 6eceda, 0okadbl); NMUCbMEHHbIX pabom (KOHMPOJibHbIe, 3cce, 8bINOSIHEHUE
rpakmuko- opueHmupo8aHHbix 3adaHuli, nabopamopHbie pabomel u rp.); mecmupogaHus. Kpntepum
OLeHUBaAHWS NpUBELEHDI BbILLE.

ﬂpomemyTquaﬂ artrTecrtauma npoBoanTcd B COOTBETCTBUA C [MonoxeHnem o npomemyTquon
arrecraumm o6yqa+0Lu,mx09| no nporpamMmmMmam BbiCLUEro O6pa3OBaHMFI.

KOHTpOnbHO-N3MepUuTenbHble MaTepuarbl NPOMEXYTOYHOW aTTecTauun BKoYatoT B cebs
TeopeTnyeckme BOnpocChl, NO3BONSIOLLIME OLEHUTb YPOBEHb MNOSyYEHHbIX 3HAHUI 1 NpaKTUYeckme
3aaHus, No3BONSLLIME OLEHUTb CTENEeHb CHOPMUPOBAHHOCTN YMEHUI N HABbIKOB.

an/I oueHnBaHUMN NCNOJ1b3YKTCA Ka4eCTBEHHbIE LUKallbl OLEHOK. KpVITepI/II/I oueHnBaHUA
npuBeneHbl Bbllle.

19.5 3apaHuMsA, NO3BONAKOWME OLEHUTb YPOBEeHb OCTAaTOYHbIX 3HAaHMA U  CTeneHb
chOpMUPOBAHHOCTU 3HAHUWA, YMEHWUM, HABbLIKOB U (UNM) OMbiTa AEATENIbHOCTU, XapaKTepU3yoLmx
aTanbl POPMMPOBAHUA KOMNETEHLUN



TecTnpoBaHne npoBoauTCa Ha obpasoBaTenibHOM nopTane «3NEeKTPOHHbIN YHUBEPCUTET
BlY».

TecTupoBaHne cocTouT M3 21 TecTOBOro 3afaHus 3akpbITOro Tuna, 7 TeCcTOBbIX 3adaHun
OTKPbITOro TMna u 3 CUTYyauMOHHbIX 3a4adv, Ha peLleHne KOMMMIEKCHOMW paboTbl OTBOAUTCS 75 MUHYT.
BapuaHT komnnekcHon paboTbl hopmMumpyeTcs criydyariHbiM o6pa3om n3 6aHka BOMNpPOCOB.

OlK-1 CnocobeH wucnonb3oBaTtb W MNPUMEHSTb (yHOAMEHTanbHble W NPUKNagHble  MeauUMHCKUeE,
€CTECTBEHHOHAYYHblE 3HaHUS O MOCTAHOBKM W pPELUeHUs CTaHAApPTHbIX WM  MHHOBALMOHHbLIX 3agad
npodeccmnoHanbHON AeATeNbHOCTH

MupgunkaTop komneteHuuu: OlK 1.2. [0TOB K MCNOMBb30BaHMIO OCHOBHbIX €CTECTBEHHOHAY4YHbIX MOHATUI
M METOOOB MCCNEeAoBaHMN NMpu pelleHnmnpodeccnoHanbHbiX 3agad.

3YH: 3Hatb cBoWcTBa OMONOMMYECKUX CUCTEM, CIOXHYK MHOIOYPOBHEBYHD OpraHM3auuio >KUBOM
NpuUpodbl, OCHOBHblIE OCOBGEHHOCTU OpraHM3aunmn KIETOYHOrO YPOBHS: CTPOEHUE KMETKM, OpraHu3auuio
HacneacTBEHHOrO MaTtepuarna uero peanusaunio B KneTke, BOCNpou3BeaeHne KreTok;

YMeTb ucnonb3oBatb oyHAaAMeEHTanbHble ruonormyeckme npeacraBneHnaB cdepe npodeccnoHanbHom
0eATeNbHOCTM ONS peLlleHnss HOBbIX 3adad; BOCNpUHMMAaTbh MHHOBALMKN B LENsX COBEPLUEHCTBOBaHUA
cBoOeW npodheccmoHanbHON AeATENbLHOCTHU;

BnapeTtb HaBblkaMn Ka4eCTBEHHOIo onpeaeneHnss OpraHNYecKnx CoOeauHEHNN KNeTKU; MUKPOCKOMNUYECKOro
nccrnegoBaHuA npenapaToB KNETOK M TKaHeW W ApyruMm GMonornvyeckumMym MeTtogamu  Ansi peLleHus
npodeccmoHanbHbIX 3a4au.
UnpukaTtop: OlK-1.3 WHTepnpeTnpyeT pesynbTaTbl €CTECTBEHHOHAYYHbIX WCCRedoBaHWM MNpu peLleHun
npogeccnoHanbHbIX 3a4aq.
3YH: VYwmeTtb uHTepnpeTtupoBatb pe3ynbTartbl  PUNKO-XUMUYECKMX  WUCCIEOOBAHUM  MpU  pELLUEHUMU
npodeccmnoHarbHbIX 3agau.
Brnagetb anroputMOM OCHOBHbIX (PU3MKO-XMMUYECKUX, MaTEeMaTUYEeCKUX W WHbIX €eCTeCTBEHHOHAYYHbIX
MeTOa0B UccrneaoBaHnn
2 TeCTOoBbIX 3aJaHu4:
1. BbiGepuTe npaBusnbHbIA OTBET. 70S pubOCOMbI XapaKTepHbl ANA:

A) nTuu;

B) »XMBOTHbIX;

B) pactenun;

) 6akTepuin;

OTBeT: I

2. NMnasmonus — 3to ...

A) COCTOsiHME BHYTPEHHEro HamnpshkKeHus KneTkn, OOYyCNOBNEHHOE BbLICOKMM COAepXaHuemM BOAbl U
pa3BMBaOLLMMCS AaBMEHNEM COAEPXKMMOro KNeTkM Ha ee 060MoYKYy;

B) aTo nornoweHne xungkoro matepuana (pactBop, KONMMOMAHbIA pacTBOP UK CYCNEeH3uns);

B) otaeneHue nporonsacra OT KNETOYHOW CTEHKU B TMNEPTOHUYECKOM pacTBope;

') aTO NepemeLLeHne BoAbl Yepes NonynpoHMLaemMyo MmembpaHy;

OTtBeT: B

3. JNlabopaHT, HaBoAs pacTBOpbI, He noanucan npooupku. U3BecTHO, YTO B OOQHOM M3 TPEX
npobupok Haxogutca 1% BOAHLIN pacTBOp caxapo3bl, BO BTOpon 2% pacTBOp rMOKO3bl, 1 B
TpeTben HaxoauTCA CMeCb pacTBOpPOB caxapo3bl U ¢pykTo3bl. Kak onpeaenutb copepxumoe
BCeX TPEX NPOOGUPOK?

dtanoH oTtBeTta: HeobxogMmo npoBecTM [Onsi BCEX TPEX pPacTBOPOB Ka4yeCTBEHHblE peakuun Ha
peayuupylolmne n Hepegyuupylowme caxapa. KadectBeHHas peakuus Ha peayuupylolme caxapa —
peakums C rugpokcuaom Hatpus U cynbdaTtom mean (peaktms PenuHra), Npu Hanuyne B pacTBope
peayuMpylowero caxapa — rfKo3bl Uy PpyKTo3bl NOSBNSAETCA XapaKTepHOe KpacHOe OKpaluvBaHue.
KayecTBeHHON peakumen Ha HepegyuupytoLme caxapa — caxapoasy, ABMseTcs NosBeHne XxapakrepHoro
KpacHOro okpalivBaHus B pacTBope, NpeaBapuTernbHO MOABEPrHYTbIM KUMAYEHUS C MUHEpanbHbIMU
kucnotamu. Pacteop, KOTOPbIN 4EMOHCTPUPOBAI KpacHOE OKpallvBaHWe Nnocne Ka4eCTBEHHOW peakunn ¢
rMOPOKCMAOM HaTpus n cynbcatom meaun (peaktue PenuvHra) - pacTBop COAepXalun rrKo3y U CMecCb
caxaposbl U pyKTO3bl. PacTBop, OKpalUMBaKOLWMNCA KpacHbIM nocne obenx KayeCTBEeHHbIX peakunmi —
pacTBOp, COAepXaLLnii CMeCb caxapoB.



Kputepun oueHmBaHusA:

e 10 6annoB: faH pa3BepHyTbI OTBET C YKa3aHWEM MPUHLUUNMANbHbIX OCHOB MeToAa, AaHO NOsSICHEHME
NOHATUAM peayumpyone/HepeoyumMpyolWmne caxapa, BEpHO AaHO OnucaHue onpepeneHuns cocrtaBa
BCEX TPEX pacTBOPOB;

e 8 OannoB: [aH pas3BepHyTbI OTBET, AdaHa nNpUHUMNManbHasi OCHOBa MeETOAa, onucaHa
nocrneaoBaTenbHOCTb  OMNpPedernieHns CocTaBa, HO MMEKTCS He3HauyuTerbHble MOrpeLHocTn B
dhopmynmMpoBKke OTBETOB;

e 5 OannoB: [aHO MNOSICHEHME MNOHATUSAM pegyumpylolne/Hepegyumpyowme caxapa, OMNMCaHo
onpegeneHne coctaea ABYX NPOOUPOK U3 TPEX, HO HEOBXOANMbBIX MOSACHEHUIN HET, MO0 B MOSACHEHUAX
NPUCYTCTBYIOT HE3HAUNTENbHEE OLLNOKY;

e 2 Oanna: gaHo onpegerneHve nubo MOHATUIO «peayuupylolme caxapa» , Nnbo «Hepegyuupyrowme
caxapa», yka3aHO onucaHue ornpegerieHnsa coctaBa TOSbKO OOHOW MNpobupkn, nNMBOo ykasaHbl ABa

oTBeTa, HO 6€3 NOACHEHN N YTOUYHEHWIA;
e (0 6annoB: oaH HEBEPHbI OTBET.

4. B aHa3po6OHbIX YCNOBUAX NPOMCXOAUT OKUCIEHUe nupyBaTa Ao nakrara. Kak HasbiBaeTcs aToT
npouecc? HanuwuTte cxemy peakuum ¢ ykazaHmem cpepMeHTa, KaTanusnpyroLwero 3Ty peakuuio.
OtanoH otBeTa: Mono4Ho-Kncrnoe 6poxeHue.
Mupysat +HALO"® — Nakrat+HAOH
depMeHT: naktaTgerngporeHasa
Kputepun oueHmBaHuA:
e 5 0annoB: HanvMcaHa cxema peakuus, ykaszaH hepMeHT, yka3aHO Ha3BaHMe meTabonnyeckoro nyTu
e 2 Ganna: HanvMcaHa npaBuIibHasi CXema peakumuu, HO He ykasdaH oepMeHT, Nnbo He cka3aHo, Kak
Ha3blBaeTCa MeTabonuyeckui nyTb
e 0 6annoB: gaH HEBEPHLIN OTBET

5. Cpe3 pacTuTenbHOM TKaHM NOMeCTUNM B BoAy Ha non4yaca. Yemy 6yaet paBHa cocywas cuna
(S) kneTkn?
dTtanoH oTteeTa: S=0
Kputepum oueHnBaHus:
e 2 6anna — ykasaH BEpHbI OTBET;
e (0 6GannoB — ykasaH HeBEepHbIN OTBET, B TOM YMCE YaCTUYHO



Mpumep KOHTPONbLHO-U3MEpPUTENbLHOro Mmatepuana ana gucgpdepeHUMpoBaHHOro 3avyeTta

YTBEPXOAKO
3aBepyoLmi kadeapon GUOXMMUN N PU3NONOTUM KIETKN

A.T. EnpuHues
29.05.2023

HanpasneHnue noarotosku 30.05.01 MeauumHckas Guoxumms
OucunnnuHa B1.0.24 Buonorus

dopma 0byveHnsa ovyHasa Bua KOHTpONs 3a4eT ¢ OLEeHKOMN
Bug atTectauumn npomexyTovHas

KoHTponbHO-u3MmeputenbHbin matepmuan Ne1

1. buonorus B cucteme MeguLNHCKNX HayK.

2. OCHOBHble TUMbl KNETOK: npoKapnoTn4ecKkas KneTKa—6a|<TepV|aanaﬂ,v|

AyKapunoTtn4veckad — pactuTesibHaa n XnMBoTHa4.

3. doTocUHTES.

lMpenopasaTtens npod. A.-T. EnpuHues



3+
Mpumep KOHTPONbLHO-U3MEPUTENLHOTO MaTepuana Ans 3K3amMeHa

YTBEPXOAIO
3aBeayowmmn kacegpor BUOXMMNN N PU3MONOTNN KNETKN

A.T. EnpuHues
29.05.2023

Hanpaenenue nogrotosku 30.05.01 MeauumHckas 6uoxumms

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

KoHTponbHO-u3meputenbHbin matepmnan Ne1
1. OcobeHHOCTN NpocTpaHcTBeHHOW opraHudaumm OHK, mogenn OHK.
2. KneTouHbIN UKKI, ero nepmoabi.

3. MeToabl reHeTuKM YernoBeka. ["'eHeanormyeckm meTog,.

Mpenogaeatens gou. O.B.bawapuHa



NIUCT COrMACOBAHUN"

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHune/cneunanbHOCTb 30.05.01 MeaumuHCcKass OMOXUMUS
KOO U HauMeHoB8aHue HarpaseHus/crneyuansHocmu

JucumnnunHa Buonorusa

3+

KOO U HauMeHos8aHue OUCUUIIIUHbI
Mpodhunb nogrotoeku/cneunanmsaumns MeauumnHckasa buoxmmms

8 coomeemcmeuu ¢ Y4ebHbIM niaHoM

dopma oby4yeHus OYHas

YyebHbii rog _ 2023/2024

OTBETCTBEHHbIN UCMOMHUTENb

_._20__
QormkHocmb, nodpasdesieHue nodnucek pacuwughbpoeka rnodnucu
COI'NMACOBAHO
Kypatop OOIl
Nno HanpasfeHuo/cneLmMansHOCTH .20
noonucek pacuwiughposka rnoonucu
HauyanbHuk otaena obcnyxunsanuna 3HB .20
rnoodnucsk pacuwughposka nodnucu

Mporpamma pekomeHagoBaHa HMC

HauMeHo8aHue ¢hakynbmema, cmpykmypHoeo nodpasoenieHus

npoTtokosn Ne or__. .20 .

“Ha obpasoBaTtenbHOM nopTtane «ANeKTpoHHbIn yHuBepcuteT BI'Y» HE PASMELLUAETCHA




NUCT UBMEHEHUIt

PABOYEN MPOrPAMMbI YYEEHOW ONCLMMNNHDI

HanpasneHune/cneunanbHOCTb 30.05.01 MeaumuHcKass OMOXUMUS

KOO U HauMeHoB8aHue HarpasneHus/crneyuansHocmu

JucumnnunHa Buonorus
KOO U HauMeHosaHue OUCUUIIIUHbI

Mpodhunb nogrotosku/cneunanmsaumns MeauumnHckasa buoxmmms

8 coomsemcmeuu ¢ Y4ebHbIM rnaHoMm

dopma oby4eHus OYHas

YyebHbin rog _ 2023/2024

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

OTBETCTBEHHbIN UCMOMHUTENb

.. 20
QormkHocmb, nodpasderieHue nodnucsk pacuwiugpposka rnoonucu
COINMACOBAHO
Kypatop OOI1
Nno HanpasneHuo/cneyunansHOCTH .20 __
noonucek pacuwiughpoeka rnoornucu
HauyanbHuk otaena obenyxusanua 3HB .20
rnoodnucsk pacuwughposka nodnucu

N3meHeHus Pl pekomeHgosaHsl HMC

HauMeHogaHue qbaKynbmema, CMPYKMypPHOSo no@pas@eneHUFl

npoTokon Ne or__. .20 _r.

t Mpun Hannumm PA3MELLUAETCA Ha oOpasoBatenbHOM nopTane «ONeKTPOHHbIN
yHuBepcutet BI'Y»




