MuHobpHayku Poccum
®EJEPAJIbHOE FTOCYOAPCTBEHHOE BIOA>KETHOE OBPA30OBATEJIbHOE YYPEXXOEHUE
BbICLUEFO OBPA3OBAHUA
«BOPOHEXXCKUWI rOCY BAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)XXOAIO
3aBeqyoLwmin Kaghenpon
Broxmmumn n Gr3nNoNornn KNeTkn
V%fymues AT.
PAGOYAS MPOrPAMMA YYEBHOW OUCLUUMIUHBI
561.5.19 buonorusa
1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
30.05.03 MEAVUWNHCKAA KWBEPHETUKA

2. Mpocdunb noaroToBKKU/cneunannsaLma:

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

CneuunanurteTt

4. ®opma obyyeHusn:

O4Hasn

5. Kadepgpa, oTBeyalowias 3a peanusaumio oUCLUNINHDI:
Kadenpa buoxumunn n pusnonormm KneTku

6. CocTaBuTENIN NPOrpaMMbl:

CenueaHoBa HaTanus BnagummnpoBHa, AOLEHT Kadeapbl Boxmmumn n gusnonornm KNeTkun, KaHanaat
buonornyeckux Hayk, EnpuHues Anekcangp TpodumosmY, 3aB. Kadeapon Guoxmmmm n Gu3nonorum
KNneTkun, ookTop bronoruyeckmx Hayk, bawapuHa Onbra BnagnmmposHa, LOUEHT Kadenpbl 6Mon3nky n
buoTexHonormm, KaHonaaT 61Monornyeckux Hayk

7. PekoMeHpoOBaHa:

8. YueOHbIN roa:

2020-2021

CemecTtp(bl):

1,2

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Llenb - onpefeneHne 0CHOBHbIX NMOHATMIA 6100, (HOPMUPOBAHME NPEACTABNEHNS O CTPYKTYPE XKNBOIA
MaTepun U Hanbonee obLIMX €€ 3aKOHAX, a TaKXKe U3yYeHne MHOroobpasns XU3Hu, eé NPoNCXoXAEHNS 1
3BOJIIOLAN.

3apavn:
1. aTb onpeneneHne 6rnonornum Kak Haykm n copMmpoBaTb NpeacTaBAeHne 0 CYLLHOCTY XXU3HN.

2. O3HAaKOMUTb C OCHOBHbIMU SBEHNAMU 1 3aKOHOMEPHOCTAMMN, CBOWCTBEHHbIMU BCeMY XWNBOMY Ha
Pa3HbIX YPOBHAX OpraHn3auunn.

3. PaccMOTpeTb CTPYKTYPY W PYHKLIMOHUPOBAHME XKIBbIX OPraH1M3MOB.

4. N3y4nTb Bronornyeckoe paszHoobpasne XMBbIX CYLLECTB.



5. MO3HaKOMUTCA C 3BOJIIOLMOHHbLIM YHEeHUNEM.

6. MprobpecTun HaBbIKM NPAKTUYECKOr0 13yYeHns 610orMyecknx o6 bLEKTOB.

10. MecTo y4yebHoM AucuunaunHbl B CTPYKType OOM:

YyebHas ancumnnauHa «buonorus» oTHocuTca K 6a3oBon YacTu bioka 1 «AucumnanHbl (Mogynn)»
denepanbHOro rocy1apCcTBeHHOro obpa3oBaTelbHOro CTaHA4apTa BbiCLero obpa3oBaHus no
crneumansHocTh 30.05.03 MeguumHckas knbepHeTurka (cneumannct). TpeboBaHNS K BXOAHbLIM 3HAHUSM,
YMEHUAM N HaBblKaM: BlafeHNe OCHOBHbIMU METOAAMW HAaYy4YHOr 0 MO3HAHWUS, NCMOJIb3yEeMbIMMN NMPK
H6ronornyecknx NCcaenoBaHUNAX XNBbiXx 06 bEKTOB N IKOCUCTEM: ONUCAHKE, N3MepeHmne, NpoBeaeHne
HabIOAEHWN; BbISIBNEHWNE W OLlEHKA aHTPOMOreHHbIX U3MEHEHWIA B MPUPOE; BNaleHne MeToaamm
CaMOCTOSATE/IbHON NOCTAHOBKM BUONOrMYECKNX IKCMEPUMEHTOB, ONUCAHNS, aHaNN3a N OLLEHKN
JIOCTOBEPHOCTW MOJIYYEHHOr 0 pe3ysbTaTa.

11. MnaHupyemblie pe3ynbTaTbl 0OyYeHUs No AUCLUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHECEHHbIE C NJIaHMPyeMbIMU pe3ysibTaTaMU 0CBOeHUA obpa3oBaTesibHOW NPOrpaMMbl

(koMneTeHUUAMU BbII'IYCKHMKOB):

Kopg Ha3BaHue 3HaTb YMeTb Bnapetb
OMNK-5 roTOBHOCTbLIO K CBOWCTBa icrnonb3oBaTb HaBblkamu
NCMONb30BaHUIO buonornyeckmnx (byHOaMeHTanbHbIE Ka4yeCTBEHHOro
OCHOBHbIX (hU3NKO- CNUCTEM, CJTIOXKHYI0 buonornyeckune onpeneneHns
XUMUNYECKUX, MHOIOYPOBHEBY0 npeacTaB/ieHNs B OpraHnyeckKmnx
MaTeMaTUYeCKUX 1 opraHu3aumio chepe COEAVHEHUN KNETKMN;
NHbIX YKUBOW Npupoabl, npoeccrmoHanbHom MUKPOCKOMNYEeCKoro
€CTEeCTBEHHOHAY4YHbIX  OCHOBHbIE feaTenbHOCTU ANs nccnenoBaHma
MOHATUI 1 METOA0B 0CcobeHHOCTM peLLeHns HOBbIX npenapaToB KJETOK
npu peweHnn opraHu3aumm 3a4ay4; BOCOPUHUMATbL W TKaHen 1 Apyrumm
npogeccnoHanbHbIX KJ1eTO4YHOro WHHOBaLNK B LEensax buonormyeckumm
3agaM YPOBHS: CTPOEHME COBEPLUEHCTBOBAHUA  MeToAamu Ans
KJIeTKN, cBoen peLueHuns
opraHusaumio npogeccmoHanbHowM npoeccmoHanbHbIX
HacneLCTBEHHOro LeAaTeNbHOCTHU 3ajav
mMaTepuana n ero
peanu3auyuio B
KNeTKe,
BOCNpou3BeaeHne
KJ1eToK;
12. O6beM gucCUMNAUHBI B 3a4€THbIX e AUHMLaX/4yac:
9/324
dopMa NPOMEXYTOHYHON aTTecTaluu:
3a4eT C OLEeHKOWN,IK3aMeH
13. Bupbl yuebHOM paboThi
Bug y4ebHoi paboTbl CemecTp 1 CemecTp 2 Bcero
AyONTOPHbIE 3aHATUA 50 50 100
JIeKLMOHHbIe 3aHATUS 16 16 32

MpaKTu4yeckne 3aHaTUA 0



Bunpg y4yebHon paboThl

NabopaTopHble 3aHATUA
CamocToaTenbHas paboTa
KypcoBas paboTa

|-|p0Me)KyT0‘-IHaF| aTTectauund

Yacbl Ha KOHTPOJIb

Bcero

CemecTp 1 CemecTp 2 Bcero
34 34 68
94 94 188
0
0 36 36
36 36
144 180 324

13.1. Copep>xaHue AUCLUNJINHDBI

n/n

1.1.

1.2

HanmeHoBaHMe

pa3nena onCUunnianHbl

Jlekuunn

BeegeHue. buonorus
KaK Ba)KHas
COCTaBHas 4acTb
€CTeCTBO3HaHuA.

OCHOBHblE MPU3HaKK
XKNBOW MaTepuu.
OnpegneneHune
MOHATUSA «KU3Hb»

CopepxxaHue pasfena agncUunnHbl

MpeameT bruonornm n CTpykTypa BUoNornyeckom Haykum.
Knaccnpukaumsa 6Monornyecknx Hayk B 3aBMCMMOCTH OT 0bbekTa
NCCNefoBaHUM 1 0T YPOBHS OpraHmM3aumnm Xnebix 06bekToB. O6beKThI
6ronormun. MHoroobpasue XnBon Npupoabl. 3agaqv obwen buonorun.
3Ha4eHune obuien brnonornm B eCTeCTBEHHOHAY4YHOM KapTUHE MUpa
(MaTepranncTU4eCKoe MMPOBO33PEHMNE, IKOSIOTNYECKOE MbILLSIEHNE,
npakTU4eckKoe 3HayeHne, TeopeTnyeckas 0CHOBa MeAULNHbI).
EOAMHCTBO XMMNYECKOro CcoCTaBa, 0OMeH BeLLEeCTB 1 IHEPruu,
pa3apaxkMMocTb, CMOCOBHOCTb K POCTY M Pa3BUTUIO,
CaMOBOCMNPOM3BEAEHNE, HAaCIeACTBEHHOCTb, aganTauns. Metoabl
obuwen bronorun: aMmNUpUYecknin (HabatoeHns, SKCNEPUMEHT,
CPaBHUTEJIbHbIV METOA, CUCTEMHBLIN) N TEOPETUYECKNI ((haKT -
runoTesa - SMNNPUYECKNIA YPOBEHbD - 3aKOH - Teopus).

ATpunbyTbl XMN3HU: YNOPAKOYEHHOCTb 1 CNELNMUYHOCTbL CTPYKTYPbI,
LeSIOCTHOCTb U AUCKPETHOCTb; 0OMEH BELLEeCTB 1 SHepruu;
camoperynauus n romeoctas; MatepuanbHas CyLLHOCTb XU3HW.
NcTopryeckoe pa3BmTue B3rNS40B Ha NPUPOAY XU3HU. MaTepuannsm:
MexXaHULM3M, MallnHHas Teopus, pusnkannsm. igeannsm, BUTaam3m.
CoBpeMEeHHbIN B3rna4 Ha CyWHOCTb XNU3HU. CUCTEMHas opraHm3aums
XKMN3HWU. YPOBHM OpraHn3aLnm )X1BbIX CUCTEM (OpraHnyeckune
MOJIEKYJIbl, MAKPOMOEKYJIbl M UX aHCaMbIM, KNETOYHbIE OpraHesbl,
KNeTKW, TKaHW, OpraHbl, OpraHm3mel, NONynauun, Buasl, coobuiecTsa,
aKocucTeMmsl, brocgepa).



n/n

1.3

14

HanmeHoBaHue
pasgenia oucUMnInNHbI

brosnorns kneTku

XMUYyecknim coctas
3YKapuoTU4yeCcKux
KJeTOK

ColepxaHve pasfena AuCLMnanHb

STanbl Pa3BUTUSA LUTOJIOM M - YH4EHMA O KNeTKe. KneTo4yHas Teopus
LLIBaHHa. EANHCTBO 1 pa3Hoobpa3mne KNeTOoYHbIX TUNoB. OCHOBHbIE
TUMNbI KNETOK: NMPOKApPUOTUYECKAa KNEeTKa - bakTepranbHasa u
3yKapuoTU4eckas KeTka - pacTuTeNlbHas 1 XNBoTHasd. CXo4CTBO U
pa3finyne OBYX TUMOB KNeToK. CumbrnoTnyeckas Teopus
NPONCX0XAEHNA 3YKapnoT. Bupychl kak ocobas dhopMa opraHusauum
MaTepuu. [loBegeHne BUPYCOB

- BUAbl UHDEKLMIA. XKN3HEHHbIE LMKAbI. Bupychl Kak Bo3byautenn
3aboneBaHUN pacTEHNN, XXUBOTHbIX 1 YesioBeka. bakTepun. CTpoeHune
B6akTepuin. [paMM-NOSI0XKNTESIbHbIE N FPaMM- OTpULLATESIbHbIE
6akTepumn. POCT 1 pa3MHOXEHMNE, XXU3HEHHbIE LINKIbI.
eHeTu4eckas pekoMbuHauna(TpaHchopMaLms, KOHbOraumus,
TpaHcaykuma). MutaHne: canpodunTbl, CUMOUOTHI, MAPa3nThI.
3Ha4eHue. MaToreHHble bakTepun Kak Bo3byantenn 3abonesaHun y
YKMBOTHBIX W YeNl0BEKA. dyKapuoTmyeckas KneTka. MNpuHUmnsb
CTPYKTYPHOW opraHm3auum knetok. Obuiaa cxema CTpoeHms
YKNUBOTHOW N PacTUTENbHON KNEeTKWU. OCHOBHbIE CTPYKTYPHbIE
eanHuubl ntobon knetkn. MembpaHsol. Aapo CTpoeHue aapa.
MpoTonna3ma, UMToMnaasMa, LMTo30/b. IHAOMNIA3MATNHECKUN
peTukynym. Pubocomel. Annapat Fonbgxu. MUToxoHapun. JIN30COMbI.
Mepokcucomebl. LluTockeneT kneTku. MaTonorus kKnetok. Nartonoruns
KJIETOYHOro sapa. U3aMeHeHns CTPYKTYpPbl, pa3mepos, (hopMbl U YnCaa
MUTOXOHAPWIA. MUTOXOHAPUANbHbIE 3ab0oneBaHus. JIN30COMHbIE
60s1e3HM (boNne3HN IM30COMHO0 HakonaeHns). 3ameHeHuns
rpPaHyAsPHON 3HA0MNNA3MaTUYECKON CETU 1 pMBOCOM. [epOKCUCOMHBIE
6onesHu.

XuMunyeckas opraHu3aLmns 3yKapnoTUYECKUX KIeTok.
HeopraHuyeckne n opraHMyeckre BelLecTBa, BXoAsLME B COCTaB
KNEeTKW. Ponb 1 PYHKUUM OTAEbHBIX XUMUYECKUX 3IEMEHTOB 1 BOJbI
B KJIeTKaX ¥ OpraHu3mMax 3yKapuoT. YrieBoabl v AUnuAab:
CTPYKTYPHast OpraHn3aumns u posb B KJeTKe.



n/m  HaumeHoBaHue ColepxaHve pasfena AuCLMnanHb
pasfena ANCUUMINHLI

1.5 MeTabonusm MoHATne o MeTabonnsme. AHabonM3M 1 KaTabon3M. IHepreTNYecKnii
0bMeH B KNneTke 1 ero CyLHOCTb. dTanbl 3HepreTnyeckoro obmeHa.
AT®. Obulas xapaKTepUCTMKa KNETOYHOMO AblXaHWA. [IMKONN3 U LINKA
Kpebca. [ibixaTenbHasa Lenb U OKUCMTeNbHOe hochopnmpoBaHme.
AHaspobHoe fbixaHne. BHYyTPpMKAETOYHbIM NOTOK BELLECTB.
MexaHu3Mbl perynsauuy BHYTPUKIETOYHOro romeocTasa. [pyrue
BHYTPUKIETOYHbIE MeXaHN3Mbl 06LLero 3Ha4yeHus. ABTOTpoHoe
nuTaHue. Knaccuukaums opraHM3MoB Mo rfiaBHbIM UCTOYHUKAM
yrnepona v 3Hepruu, KOTopble OHW NCMNOb3YI0T. POTOCUHTES.
®oToabixaHue. POTOCUHTE3NpPYOLWNe BakTepun N CUHe-3eneHble
BOLOPOC/IN. XeMoCMHTe3. KpyroBOpOThl MUHEPA/IbHbLIX 3/1EMEHTOB
(brnoreoxnmmnyeckme LUKKbl). FeTepoTpoHOE NMTaHNE U ero TUMbl.
3aboneBaHus, cBA3aHHble C 0OMeHOM BeLlecTB. ButamnHHas
HeJoCTaTOYHOCTb. ANMMeHTapHas auctpogusa. Oxnpenune. Ouaber.
HapyweHus obmeHa sHepruen.

1.6 MonekynsipHbIA 1 CTpykTypa 6€1K0B. YPOBHU CTPYKTYpPHOW opraHu3auun benka.
KNETOYHbIA YPOBHU MoHATKe o honauHre 6enkos. [leHaTypauns benka. PyHKLUMM BenKoB.
OpraHun3aLmnmn XXneon CTpyKTypa HYKNENHOBbIX KNCNOT. Bronornyeckas poab HyKJENHOBbIX
MaTepuw. KWCNoT.

OHK. MNMepBnyHaa n BTopu4Hasa CTpykTypa. MoLenb YoTcoHa - Kpuka.
Monumopgusm cTpykTypbl OHK.

Mepenaya reHeTU4eckom nHpopmaLum B knetke. Pennmkauns OHK,
OCHOBHbIE MPUHLMIIbI.

CtpykTypa PHK. Bugbl PHK.

TpaHckpunumnsa. OCHOBHbIE 3Tanbl TPAHCKPUNLMK. [eHeTUYeCKnin Kog,
n ero CBOMCTBA.

TpaHcnaunsa. MexaHu3m 1 aTanbl TpaHcaaumm. CoBpeMeHHas Moaenb
MeMbpaHbl. PyHKLUN MeMbpaH. OCHOBHbIE CNocobbl mepeaayn
CUrHana B KJETKY.

TpaHCNopT BeLLeCcTB Yyepes bronornyeckne membpaHsbl.

1.7 Buonorus PasMHoOXeHVe 1 pa3suTure. Cnocobbl pasMHOXKEHUS XKUBbIX
Pa3sMHOXEeHMNA 1 OpraHn3MoB. XN3HEeHHbIN LUK, OHTOreHes.
pasBuUTUA FameToreHes. CTpoeHue rameT. dTanbl SMObproreHesa.

1.8 OCHOBbI 06LEeN 1 OcHOBbI reHeTUKW. 3akoHbl MeHaens. Lntonorn4yeckme 0CHOBLI
MeOULMNHCKOM 3aKOHOB Hacsie4CcTBEeHHOCTU MeHaens. FeHoTun 1 peHoTun.
reHeTuKn CnoXHoCTb reHoTuna.

XpoMoCOMHasa Teopusa Hac/IeACTBEHHOCTW. 3aKOH CLIerJIeHUs reHoB
MopraHa.

CoBpeMeHHble NpeACcTaBNeHNS O FreHe.



n/n

1.9

1.10

3.1

3.2

3.3

HanmeHoBaHue
pasgenia oucUMnInNHbI

KoHuenuuu, Teopun un
rMnoTe3bl
BO3HWUKHOBEHUS
YKU3HW Ha 3eMie.
9BOJIOUMOHHOE
y4yeHme

2kosornsa n buochepa

MNpakTunyeckme
3aHATMA

NabopaTopHkle
paboThl

BeegeHue. buonorus
KaK Ba)KHas
COCTaBHas 4acTb
€CTeCTBO3HaHuA.

OCHOBHble MPU3HAKK
XKNBOW MaTepun.
OnpepeneHune
MOHATUSA «KU3Hb»

bruonorunsa KkneTku

ColepxaHve pasfena AuCLMnanHb

FMnoTe3bl 0 BO3HUKHOBEHUN XWU3HW Ha 3eMne. Teopus abrnoreHesa.
DBOJIIOLMOHHOE Y4YeHNe.

Teopus asontoumn Y. JapsuHa. OCHOBHbIE MOJIOXKEHNUS.
CuHTeTUYeCcKasa Teopus 3BOJIOLNN N COBPEMEHHAs 3BOJIIOLMOHHAA
Teopus. eHeTUYeCcKne XxapakTePUCTUKN NONynAaLnn.
DN1eMeHTapHble 3BOJIIOLMOHHbIE (haKTopPbI.

3aKOHOMEPHOCTN MaKpo3BOIOLMN. HanpaBsieHNs 3BOIIOLUN TPy
opraHnm3mMoB. PopMbl 3BOIIOLMM TPynn. Bronornyecknin nporpecc un
Bronornyecknii perpecc.

AHTpOMoroeHes, ABUXXYyLME CAJIbl, OCHOBHbIE 3Tanbl.

OCHOBHble MOHATWS KOJOMMU: SKONOTMYecKne hakTopbl, MONynsaLUus,
BroueHo3, skocuctTema. OCHOBbI 3TOSIOr M. B3aMMOOTHOLLIEHMS
yenoBeka M buoctepbl, 0XpaHa OKPYXKatoLLei cpeabl 1 COXPaHEHME
BUIOBOr0 pa3Hoobpasns XnBbIX 0OpraHnU3MoB. Hoocdepa, ee npowoe,
HacToslee n byayuiee. Meauko-6uonornyeckne acnekTbl HOOCHEPSI
1 OXpaHa 3[0POBbs YeSIOBEKA

He pelyCMOTPEHb

MeTonbl N3y4YeHns kneTok. CBeToBas MMKpoCcKonus. MpuHumun
YyCTPONCTBa CBETOBOr0 MUKPOCKOMA, €ro BO3MOXHOCTUN. INEKTPOHHASA
MUKpOCKoMuMA. MprHLMN yCTPONCTBA 3/IEKTPOHHOrO0 MUKPOCKONa.
MoHATHe Bronormnyeckon cuctemsl. MpossraeHne obebrnonorniecknx
3aKOHOMepHOCTEeN y noaen. brocoumanbHaa Nnpupoaa YesioBekKa.

HaCNeACTBEHHOCTb M U3MEHYMBOCTb; CNELNGUYHOCTb
B3aUMOOTHOLLUEHWI CO CPEAON; CTapeHne n cMepTb. MoHO- 1
nonnMaTpmbyTMBHLIN  NOAXOAbl K OMPeAeneHnto  MOHATUA
«KN3Hb».

dyKapuoTunyeckas KneTka. MpuHUMNbl CTPYKTYPHOWN OpraHm3aunm
kneTok. Obwas cxema CTPOEHNS XXUBOTHOM M PAaCTUTESIbHON KNETKMN.
OcMoTUYeckme aBNeHNs B KneTkax. MaTonorus knetok. Matonorns
KNeTOYHOro sgpa. i3meHeHus CTPyKTypbl, pa3Mepos, (hOpMbl 1 Ynca
MUTOXOHAPWIA. MUTOXOHAPWaNbHble 3aboneBaHmns. JIN30COMHbIe
6onesHn (6onesHn MM30COMHOr0 HakonneHus). iameHeHmns
rpPaHyNApHOM 3HAOMNAa3MaTMYEeCKON ceTn 1 pubocom. NepoKCUCOMHbIe
6onesHn. Bupycbl kak Bo3byautenu 3abonesaHuin pacteHuin,
XKMBOTHbIX 1 YenoBeka. bakTepuun, aHann3 MUKpobrnonornyeckoro
cocTaBa.



n/n

3.4

3.5

3.6

3.7

3.8

HanmeHoBaHue
pasgenia oucUMnInNHbI

XMUYeckKni coctas
3YKapuoTU4yeCcKunx
KJeTOK

MeTabonmsm

MonekynapHbI 1
KJIeTOYHbIA YPOBHM
opraHu3aumnm XnBom
MaTepuu.

Buonorus
Pa3MHOXEHMA 1
pasBUTUSA

OcHoBbl 0bLLen n
MeOULIMHCKON
reHeTuKn

ColepxaHve pasfena AuCLMnanHb

HeopraHnyeckune n opraHn4yeckme BewecTsa, BXOAsSLWME B COCTaB
KNEeTKMU.

PaccTponcTBa BOAHO-3/IEKTPOJIMTHOrO 0bMeHa (ancrugpun).
O6e3BoxmBaHue. OTekn. Yraesoabl n nnnngbl: CTPYKTYpHas
OpraHu3aumsa n ponb B KIeTKe.

DHepreTnyeckunin obMeH B KNeTKe 1 ero CyLHOCTb. Tansl
aHepreTudeckoro obmeHa. AT®. ObLwas xapakTepucTKa KIeTo4HOro
OblXaHns. ®oTOCUHTES.

TexHuka 6e3onacHoOCTY npu nposefeHUn nabopaTopHbix paboT.
LiBeTHble peakunn Ha 6enkn n aMMHOKMCOTbI.

OnpepeneHune cogepxxaHua 6enka B npobe metonom Jloypw.
KoHTponbHas paboTa no Teme «CTpykTypa v PyHKLMN BenKos».
HyknenHosble kucnoTbl. CTpykTypa OHK. MoaroToska obpa3uos
JMMMOLMTOB LJIA U3YYeHUs CTPYKTYpbl XpOMaTWHa MeTOAO0M
(hlyopecueHTHON MUKPOCKONUK (C KpacuTenemM akpuanHOBbIM
OpaH>XeBbIM), 06CYXAeHMe pe3ynbTaToB PaboThl.

PHK. Bugbl PHK, nx cTpykTypa n ¢yHKuuun. lMNoAroTtoBka
L0K/1afi0B.

KoHTponbHass  pabota no Teme «HyknenHoBble KNCNOTHI.
MexaHU3Mbl Nepefayu reHeTu4eckor nHopmaunn».CTpykTypa un
yHKUMN MembpaH. WccnepoBaHme 0CMOTUYECKOrO reMosin3a
apuTpoumnToB. OnpegeneHre 0CMOTUYECKOM XPYMKOCTU 3PUTPOLMUTOB.
Buabl TpaHCcnopTa BeWweCcTB Yepes KJIeToYHYo MeMbpaHy. PelweHne
3apa4y no Teme «CTpyKTypa U yHKLMM MeMbpaH, MeMOpPaHHbIN
TpaHCNopT».

Bronoruns pasmMHoXXeHUs U pa3BuTKs. FameToreHes.

JlabopaTopHas paboTa «3yveHmne

ramMeToreHesa 1 OMa0L0TBOPEHUSA B obpa3uax C

MOMOLLbI0O  CBETOBOr0 MUKPOCKOMa».

dmbpuoreHes. JlabopaTtopHas paboTa «M3yyveHne gpobnerHns n
CcTpoeHnsa 6nacTynbl B 06pa3uax C MOMOLLbIO CBETOBOMO MUKPOCKOMa».
MoaroToBKa v 06Cy)XAEHNE AOKNAA0B N0 TeMe «OHTOreHes.
OcobeHHOCTV OHTOreHe3a YenoBeka». KoHTponbHaa paboTa no teme
«Pa3MHOXeHMne 1 passutue».

3akoHbl MeHpgens. CnoXHOCTb reHoTuna. PeweHwe 3agay no Teme.
CuenneHHoe HacnegoBaHme. [eHeTUKa nona. PelweHne 3anau.
N3MeH4YMBOCTb. Buabl NU3MEHYMBOCTM.

MeTonbl N3y4eHuns reHeTuKu YyesioBeka. CocTaBneHune
reHeasiornyeckoro npesa.
MonynaunoHHas reHeTuka. 3aKoH Xapaun-BanHbepra.

HacnenctBeHHble 6one3HN YenoBeKka. PelueHne 3aaay no Teme.



n/m  HaumeHoBaHue ColepxaHve pasfena AuCLMnanHb
pasfena ANCUUMINHLI

3.9 KoHuenuuu, TEOPUN N eraLl,I/IOHI/ICTKI/Ie KoHLUenunn, KoHuenunm CaMo3apoXXaeHna, Teopmnn

runoTesbl BEYHOCTW XXU3HU UAN TMNOTe3bl CTaLMOHAPHOI0 COCTOAHMS,

BO3HUKHOBEHMSA KoHLenuuu naHcnepmumn. Teopun BO3HUKHOBEHUS XIN3HW Ha OCHOBE

)XW3HW Ha 3emJe. XVMUYECKON 1 B1oIornyeckom 3BooLmun.

DBONIOLMOHHOE Tpyabl K. JInHHes. IsonoumoHHoe yyeHune XK.B. Jlamapka.

y4yeHume 3BotoUMoHHOe yyYeHue Y. apsuHa. CUHTeTMYeCcKas Teopus
3BOJIOLUN.

eHeTYeCcKMe XxapaKTepucTuku nonynauuu. FreHooHa nonynaumn.
3akoH Xapaun-BanHbepra. [eHETUKO- aBTOMATUYECKME MPOLECCHI.
MyTn n cnocobbl BUA00OPa3oBaTeIbHOrO NpoLecca.
AHTpONOroeHes, ABMXKYLLNE CUJIbI, OCHOBHbIE 3Tarbl.

3.10 23konorusa n bnocepa  B3auMoOOTHOLIEHNS YesloBEKA 1 Buoctepbl, akTyaslbHble BOMPOChI
OXpPaHbl OKPY>XatoLLen cpedbl U 3L0POBbS YesioBeka. Meaunko-
Bronornyeckne acnekTbl HOOCEpPLI N OXpaHa 340POBbS YeNl0BeKa.
BnusHne aHTpONOreHHOro pakTopa Ha HacleLACTBEHHbIE U
HeHac/neACTBEHHble 3aboneBaHns YenoBeka.

13.2. Tembl (pa3pensl) AUCLUNINHBI U BUObI 3aHATUHA

No HanmeHoBaHune JlekunoHHble  lMpakTuyveckne JlabopaTopHble CamocTosiTenbHasa Bcero
n/n  Tembl (pa3gena) 3aHATUSA 3aHATUA 3aHATMA paboTa
AUCUUNINHBI

1 BBepgeHue. 2 2 14 18
brnonorus Kak
Ba)KHas
COCTaBHas YacCTb
eCTecTBO3HaHuS.

2 OCHOBHble 2 2 20 24
MPU3HaKN XX1BOW
MaTepuu.
OnpepeneHve
MOHATMA
«KU3Hb»

3 buonorunsa knetkn 4 10 20 34

4 XUMnYeckunmn 4 10 20 34
cocTaB
3YKapMOTUYECKNX
KNeToK

5 MeTabonusm 4 10 20 34



No HanmeHoBaHune JlekunoHHble  lMpakTuyveckne JlabopaTopHble CamocTosiTenbHasa Bcero
n/n  Tembl (pa3aena) 3aHATUSA 3aHATNA 3aHATUSA paboTa
ONCLUMINHBI

6 MonekynspHoeii n 4 10 14 28
KNETOYHbI
YPOBHMU
opraHm3auun
XKMBOW MaTepuw.

7 Buonoruns 4 8 20 32
Pa3MHOXXEHNS U
pa3BUTUS

8 OcHoBbl 06Wen n 2 8 20 30
MeOVNLVNHCKON
reHeTUKu

9 KoHuenuwun, 4 4 20 28
Teopuu u
runoTessl
BO3HWKHOBEHUS
XKW3HW Ha 3eMne.
9BOJIOLIMOHHOE
yyeHune

10 2konorua un 2 4 20 26
buoctepa

32 0 68 188 288

14. MeToamnyeckme yKasaHusa gnsa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

CamocToaTenbHasa paboTa CTyAeHTOB OCYLLECTBASETCA C UCMO/b30BaHNEM PEKOMEH0BAaHHbIX y4ebHMKOB
1 y4ebHbIx Nocobunin B xo4e NOAroTOBKM K NPaKTUYEeCKMM U NabopaTopHbIM 3aHATUAM. CTyAeHTb
3HaKOMATCS C TeOpeTMYECKM MaTepmasioM B NpoLecce IEKLUMOHHOMo Kypca, CaMoCTOATEIbHO
npopabaThiBalOT 1 YCBAUBAIOT TEOPETUYECKNE 3HAHMA C UCMOSIb30BaHNEM peKOMeHayeMon y4ebHoM
nnTepaTypbl K y4ebHO-MeToANYeCKUX Nocobuin, COrnacHo ykasaHHoMy cnncky (n.14). Ha nabopaTopHbIX
3aHATUSAX CTYOEHTbI B COCTaBE MaJIoN rpynnbl BbIMOAHAT y4yebHouccnegosaTensckyto paboty. B xone
nabopaTopHbIX paboT CTyAeHTbl NprobpeTaloT HaBbikK 0bpalleHus ¢ bruonornyeckmumm obbvekTamy,
yMeHue onpenenaTb 0COOEHHOCTU CTPOEHUS Pa3INYHbIX MOP(OSIOrNYeCKNX CTPYKTYP Ha PUKCUPOBAHHbIX
npenapaTax, CXemax U pUCyHKax, yMeHune pellaTb reHeTnyeckune 3agayn. B koHue nabopaTopHoro
3aHATUS pe3ynbTaTbl U MaTepuanbl y4ebHo-nccneno0BaTeIbCKon paboTbl OKNAAbIBAOTCS
npenofaBaTesito, Npu HeobxoaAnMMOCTH 0bCyxaatoTca B rpynne (oT4yeT 0 nabopaTopHOM 3aHATUM). B
cnyyvyasax nponycka NabopaTopHOro 3aHATUS NO KakUM-nnbo npnynHam cTyaeHT obs3aH ero
CaMOCTOATESIbHO BbIMOJHUTL NOA KOHTPOJIEM MpenofaBaTens BO BpeMA NHAUBUAYAbHbLIX KOHCYbTaL WA,
Tekywas aTTecTauns obecneynBaeT NPoBEPKY 0CBOEHUS y4ebHOro MmaTepuana, npmobpeTeHns 3HaHUN,
YMEHW 1 HaBbIKOB B NpoLecce ayaANTOPHOW 1 CaMOCTOATESIbHON paboThl CTYyAEHTOB, (POPMUPOBaHMUS
npogeccrnoHanbHbix komneTeHumn (OMNK-5, MK-6). TekyLwias aTTecTauns no gucunninHe «brnonormsa»
BKJIIOYaeT B cebs perynsipHble AOKAalbl CTYLEHTOB MO yKa3aHHbIM B ®OC TeMaMm, OTBETbI Ha 3aHATUAX U
BbINOJIHEHNE MUCbMEHHbIX KOHTPOJIbHLIX PaboT No Ka)kAoMy pasgeny aucuunavHbl. Mpu NoaAroToske K



LOKNafaMm CTYAEHTb M3Y4aloT U KOHCMEKTUPYIOT peKOMeHAyeMyto npenofasatenem y4ebHyto
NnTepaTypy, CaMOCTOATE/IbHO 0CBAMBAOT MOHATUMHLIA annapaT. MiaHnpoBaHMe n opraHn3aumns
TeKyLWMX aTTecTauni 3HaHU, YMEHNA 1 HaBbIKOB OCYLLECTBJIAETCA B COOTBETCTBUMN C COAEepXaHNeM
paboyel NporpamMMbl U KasleHAapHO-TEMATUYECKUM MIaHOM C NPYMeHeHNeM (oHa OLLEeHOYHbIX CPenCTB.
Tekyllas aTTecTaumns asnsetca obsa3aTenbHON, ee pe3ybTaTbl OLEHUBAOTCSA B 6anbHOM cucTemMe 1 no
peLleHunio Kaenpbl MOryT ObITb YYTEHbI MPW NPOMEXYTOYHOW aTTecTaummn obyyatowmxca. Popmon
NMPOMEXYTOYHOW aTTecTalMmn 3HaHNUIN, YMeHU N HaBblKOB 0ByYatoLwmnxcsa SBaseTcs

A depeHUNpPoBaHHbIN 3a4eT B MepPBOM CEMeCTpe U YCTHbIN 3K3aMeH BO BTOPoM. Oby4yeHwne iy, ¢
OrpaHNYeHHbIMY BO3MOXXHOCTAMU 30POBbSA OCYLLECTBAAETCA C y4eTOM UX UHAUBUAYANbHbIX
ncmMxour3nyecknx ocobeHHoCTen 1 B COOTBETCTBUY C UHAUBUAYaASIbHOW NporpamMmMoin peabunutaunn. ins
NNL, C HapyLweHneM csiyxa nHgopmMaumns rno yyebHon gucumnnnde (pabovaa nporpamma AUCLUNANHBI,
(OOHA OLLeHOYHbIX CPeACTB, OCHOBHAsA U AOMOJIHUTENIbHAsA AnTepaTypa) pa3MeLleHbl Ha obpa3oBaTesibHOM
noptane (http://www.moodle.vsu.ru). Ha nekuMoHHbIX 1 N1abopaToOpHbIX 3aHATUAX NPY HEOBX0AMMOCTK
LIONYCKaeTCs MPUCYTCTBME aCCUCTEHTA, a TakXXe CypLonepeBoA4KOoB Y TU(I0OCYpAONepeBoYMKOB.
MpoMeXXyToYHas aTTecTaums Ans auL ¢ HapyLweHUaMn cyiyxa NpoBOAUTCA B MMCbMEHHOW hopme, npwu
3TOM MCMNONb3YITCA 06LMe KpUTEeprmn oLeHnBaHus. Npu HeobxoanMMoCTK, BpeMs NOArOTOBKM Ha 3a4eTe
MOXeT BbITb yBesnyeHo. [1na nuL C HapyLleHneM 3peHnsa AonyckaeTcs ayamabHoe npefocTaBieHne
nHdpopMaLmmn (HanprMep, € UCNoJIb30BaHMEM MPOrpaMM - CMHTE3aTOPOB Peyn), a TaK XKe UCNoJIb30BaHne
Ha NIeKLMAX 3ByKO3annCbiBaOLWMX YCTPONCTB (AUKTOMOHOB 1 T.4.). Ha NeKUMOHHBIX 1 nabopaTopHbIX
3aHATMAX NPU HEOOXOAUMOCTU AONYCKAeTCA NPUCYTCTBMUE accucTeHTa. Mpu NpoBefeHnn NPOMeXXYTOYHOW
aTTecTauuy AN UL C HapyLeHNeM 3peHns TeCTUPOBaHNE MOXET BbiTb 3aMEHEHO Ha YCTHOe
cobecepnoBaHue no sornpocam. Mpu HeobXxoANMOCTH, BpeMSA MOArOTOBKM Ha 3K3aMeHe MoXeT bbiTb
yBesinyeHo. 1514 nL C HapyLLUeHUsSMIN OMOPHO-ABUraTeIbHOr0 annapaTta € y4eTOM COCTOAHUS UX
3[0POBbS YaCTb 3aHATUN MOXeT BbITb peann3oBaHa ANCTaHLUMOHHO B hopMe pedepaTos 1 0hopMIeHNs
npe3eHTauMmn No TeMaM 3aHATUA B COOTBETCTBUN C y4ebHbIM NnaHoM. Ha NeKuMOoHHbIX 1 labopaTopHbIX
3aHATMAX NPU HeOBXOAUMOCTU A0NYyCKaeTCs NPUCYTCTBUE accMcTeHTa. MpoMeXxyTo4Hasa aTTecTaums ans
UL, C HapYLLEHUAMI ONMOPHOABUIaTeIbHOro annapaTa NPOBOAMTCA Ha 0BLLMX OCHOBaHMUAX, NpW
HeobXxoAMMOCTH npoLeaypa 3a4eta MOXeT OblTb peasn3oBaHa ANCTAHUMOHHO (Hanpumep, Npu NOMOLLM
nporpammel Skype nnm Ha obpasosatensHoM nopTane (http://www.moodle.vsu.ru)).

15. NepeyeHb OCHOBHOM U A,ONOJIHUTEJIbHOW NIUTEPaTypPbl, PECYypPCOB MHTEPHET, HeobXoaUMbIX
AN OCBOGHUA AUCLUNJINHDI

a) OCHOBHasa NuTepaTypa:

Ne n/n ACTOYHUK
1 bronorua. T. 1 [9nekTpoHHbIA pecypc] / nof pel. B.H. ApbiruHa - M. : T90TAP-Megua, 2018. —

MockBa : F90TAP-Menwna, 2018 .— 728 c. — buonorus. T. 1 [9neKTpoHHbIN pecypc] / noa pea.
B.H. dpbirnHa - M. : T'S0TAP-Megua, 2018. — ISBN 978-5-9704-4568-6 .— .

6) nononHWTENbHaa NUTepaTypa:

No NIcTOYHUK
n/n
1 ApbirnH, B.H. buonorua. B 2 7. T. 1 [9neKTpoHHbIN pecypc] / noa pea. B. H. fpbirnHa. - M. :

S0TAP-Meguna, 2015. — MockBa : I90TAP-Meguna, 2015 .— 736 ¢c. — buonorna. B2 1. T. 1
[2nekTpoHHbIN pecypc] / noa ped. B. H. dpbirnHa. - M. : T90TAP-Megua, 2015. — ISBN
978-5-9704-3564-9 .— .



Ne NCcTOYHMK
n/n

2 ApbiruH, B.H. Brionorus. B 2 T. T. 2 [9neKTpoHHbIA pecypc] : y4ebHuk / noa ped. B. H. fpbiruHa.
- M. : T90TAP-Mepgua, 2015. — MockBa : I'S0TAP-Mepgua, 2015 .— 560 ¢. — buonorna. B2 1. T.
2 [9neKTpoHHbIN pecypc] : y4ebHuk / nog pea. B. H. ApbirnHa. - M. : T90TAP-Megana, 2015. —
ISBN 978-5-9704-3565-6 .— .

3 lvranu, 0.b. bnonorus: pykoBoACTBO K 1abopaTOpHbLIM 3aHATUAM [DNEKTPOHHLIN pecypc] :
yyebHoe nocobue / MNop pen. Nvranm O.b. - M. : T90TAP-Megua, 2016. — MockBa :
F0TAPMegawna, 2016 .— 272 c. — buonornsa: pykoBoACTBO K 1abopaToOpHLIM 3aHATUSAM
[2nekTpoHHbIN pecypc] : y4ebHoe nocobue / Moa pea. Nvranm O.b. - M. : T90TAP-Megua, 2016.
— ISBN 978-5-9704-3726-1 .— .

4 bawapuHa O.B. Obwasa n cnctemHas bruonorus : yaebHoe nocobue (Y4ebHuk BIy) / O.B.
bawapuHa, B.I'. ApTioxoB .— BopoHex : U3gaTenbckmi gom Bry, 2017 .— 148 c.

5 CenvsaHoBa H.B. MexaHn3Mbl TpaHChopMaLum BeLLEeCTB, 3Heprum n nHpopMaLnm B
Bbuonornyeckux cuctemax / H.B. CenmsaHoBa, A.T. EnpuHLeB. - BopoHex : Vi3gaTensCkun gom
Bry, 2018 .— 108 c.

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbIE PECYPChI:

Ne n/n Pecypc

1 www.lib.vsu.ru

2 https://sbio.info/

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

4 9YK "buonorua" https://edu.vsu.ru/course/view.php?id=3166

16. NepeuyeHb yuebHO-MeTOAMYECKOrO obecnevyeHuns gnsa camocToaTesbHON paboTbl

Ne NCTOoYHUK
n/n
1 Tennop, LeHHuc. buonorusa = Biological : B 3 7./ [I. Tennop, H. T'puH, Y. CtayT ; nog pea. P.

Conepa; nep. ¢ aHrn. KO.J1. AMyeHkoBa [n gp.] .— M. : Mup, 2007- .— (Jly4wunin 3apybexxHbin
y4ebHuk) .— ISBN 5-03-003684-9. T. 1 .— 3-e u3g. — 2007 .— 454 c.

2 Tennop, LeHHuc. buonorusa = Biological : 8 3 7./ . Teinop, H. TpuH, Y. CtayT ; nog pea. P.
Conepa; nep. ¢ aHrn. KO.J1. AMyeHkoBa [n gp.] .— M. : Mup, 2007- .— (Jlyuwwnin 3apy6exHbii
y4ebHuk) .— ISBN 5-03-003684-9. T. 2 .— 3-e n3g. — 2007 .— 436 c.

3 Tennop, deHHuc. buonorusa = Biological : 8 3 1./ . Tennop, H. T'puH, Y. CtayT ; nog pen. P.
Conepa; nep. c aHrn. KO.J1. AMyeHkoBa [u ap.] .— M. : Mup, 2007- .— (Jly4ywmnin 3apybexxHbin
y4ebHuk) .— ISBN 5-03-003684-9. T. 3 .— 3-e u3a. — 2007 .— 451 c.



17. UHcdopMaLMOHHbIe TEXHOJIOMUM, UCNOJIb3yeMble ANA peasiu3auumn y4eOHOW AUCLUNIINHDI,
BKJIlOYaA nporpamMmMHoe obecneyeHne u MHPOPMaLMOHHO-CNPAaBO4YHbIe CUCTEMBI (Npu
HeobxoaouUMOCTH):

- MHPOPMALNOHHO-KOMMYHUKALMOHHbIE TEXHOI0M NN (KOHCYIbTauMy npenofaBaTens yepes
TemaTunyeckume opyMbl 1 BeOMHaPBI C UCMOb30BAHNEM 3JIEKTPOHHON UH(OPMaLIMOHHO-06pa3oBaTesIbHON
cpeabl Pre0Y BO "Bry" - Obpa3oBaTesibHbI NOPTan «INEKTPOHHbIA yHMBEpCUTET BI'Y»
(https://edu.vsu.ru).

- pU peann3auun GUCUUNANHBI UCMOb3YIOTCA IEMEHTbI 31EKTPOHHOM0 00y4YeHNs N ANCTaHLMOHHbIE
obpazoBaTenbHble TexHonorum (YK «brnonornsa» .)

-CINC "KoHcynbTaHT Matoc" ons obpaszosaHus (14-2000/RD ot 10.04.2000).

-YHMBEPCUTETCKAS NNLEH3MA Ha NPOrpaMMHbIA KoMniekc ans 3BM - MathWorks Total Academic
Headcount - 25 (3010-07/01-19 ot 09.01.19). flencTyeT £o sHBapsa 2022.

-MpaBa Ha nporpammel gns 3BM MonOduc YactHoe Obnako. JinueH3ns KopnopaTuBHas Ha rnosib3oBaTens
Ana obpa3zoBaTenbHbIX OpraHm3aunii, 6e3 orpaHu4eHns cpoka genctens(3010-15/972-18 ot 08.11.2018)

- pa3BuBaloLLVEe NPOBNEMHO-OPUEHTUPOBAHHBIE TEXHOOTUW: NMOCTAHOBKA U PELLIEHNE NPAKTUYECKNX
3a4aY; - IMYHOCTHO-0PMEHTMPOBAHHbIE TEXHOIOMMU: CO34aHNEe MHAVBMAYaNbHOW 06pa30BaTebHOM
Cpeabl 1 YCNO0BUIA C y4ETOM JIMYHOCTHBIX HAaY4YHbIX MHTEPECOB M NPOdPECCUOHANBbHBIX NPEANOYTEHNNA; -
pedeKCMBHbIE TEXHOJIOr UK, NO3BOASIOLLME 00yYatoLLEMYCS OCYLECTBAATbL CaMOaHa N3 NoJTyYeHHbIX
pe3ynbTaToB.

18. MaTepuaano-TexuuquKoe obecneyeHue OoUCLMUNJIUHBI:

YyebHas ayantopus ons
NpPoBeAeHNs 3aHATUI
JIeKUMOHHOro Tnna (r.BopoHex,
nnowanb YHuBepcuteTckas, 4.1)

CneunanmimpoBaHHas mebenb, 3kpaH
Ona npoekTopa, npoektop Acer X115H
DLP, HoyT6yK Lenovo G500 ¢
BO3MOXXHOCTbIO MOOK/IOYEHUS K CeTU
«NIHTEpHET»

MomelleHVe 0N19 XpPaHEeHUs 1
nponNaKTU4eCcKoro
obcnyxneaHma yvyebHoro
obopynoBaHus (r.BopoHex,
niowanb YHuBepcuTeTckas, 4.1)

HoyTbyk Lenovo G500 ¢ BO3MOXXHOCTbI0
NnoaKIYeHNs K ceTn «MHTepHeT»

YyebHas ayantopus ans
NnpoBeAeHNs 3aHATUN
CEMMHAPCKOro Tuna, TeKyLlero
KOHTpons (r.BopoHex, naowanb
YHuBepcuteTckas, a.1)

Cneumnanm3npoBaHHas mebenb, pH-meTp
noptatusHbin HI83141; guctunnsatop, 4
N/4, Hep>xaBetoLlasa cTanb 6e3 6baka
HakonuTens, Liston; nosmmeTp-
paguomeTp MKI-01-10/10; Mukpockon
MBC - 10; MUKPOCKOMN MeANLINHCKIIA
BWOME/[ ncnonHeHne BUOMEL 2; pH-
MeTP KapMaHHbIN, KOPOTKWIA 3N1EKTPOA;
cnekTpogomeTp MpomdKoslab
M3-5400Y®; BUCKO3UMETP

YyebHas ayantopus ans
NpoBeAEeHNS FPYMMOBbIX U
NHANBUAYANbHbIX KOHCYAbTau WK,
NPOMEXYTOYHON aTTecTaunu
(r.BopoHex, niowanb
YHuBepcuteTckas, a.1)

Cneuwnanu3upoBaHHas mebenb




Cneuunanu3npoBaHHas mebenb,
KoMMbloTepbl (cucTeMHbIn 610K Intel
Celeron CPU 430 1.8 GHz, moHuTOp
Samsung SyncMaster 17) (12 wT.) €
BO3MOXXHOCTbIO MOAK/OYEHNSA K CETH
«NHTepHeT»

[ncnnenHsld Knacc, ayamtopus
AN19 NpoBeAeHNA rPynnoBbIX U
NHANBUAYANbHbIX KOHCYbTaLWN,
nomeLleHvne gns
camocTosTesIbHOM paboThl
(r.BopoHex, nnowanb
YHuBepcuTeTCKad, 4.1)

KoMnblOTepHbIN Knacc, ayantopus |Cneunann3npoBaHHas mebens,

AN19 NpoBeAeHN rPynnoBbIX U KOoMMbloTepbl (CMcTeMHbIM 610K Pentium
NHAMBUAYASbHBIX KOHCYIbTaumi, [[Dual Core CPU E6500, moHuTOp LG
rnomeLleHne gns Flatron L1742 (17 WT.) C BO3MOXXHOCTbIO
camocTosTesIbHOM paboThl NoaKYeHNs K ceTu «MHTepHeT»
(r.BopoHex, nnowanb
YHuBepcuteTckas, a.1)

KoMnbloTepHbI Knacc,
nomeLleHve gns
CaMoCTOSATEeNbHOWN paboThbl
(r.BopoHex, nyowanb
YHuBepcuteTckas, a.1)

Cneunanm3mpoBaHHas mebens,
KOMMbOTepbl (CMCTeMHbIN 610K Intel
Core i5-2300 CPU, moHuTOp LG Flatron
E2251 (10 wT.) C BO3MOXXHOCTbO
NOAKMOYEHNA K ceTU «AHTepHeT»

19. ®oHA OUEHOUYHbIX CPEencCTB:

19.1 NepeyeHb KOMNETEHLMA C YKa3aHUEM 3TanoB (pOpMUPOBAHUA U NIAHMPYEMbIX pe3ysibTaToB
obyuyeHus

KoL v copepxxaHue MnaHupyeMble pesynbTaThl STansl ®OC* (cpencTBa
KoMMeTeHumnn (nnm ee obyyeHuns (nokasaTtenu hopMupoBaHus OLleHMBaHNS)
4yacTu) LOCTVXXEeHUS 3afjlaHHOr0 KoMneTeHunn

YPOBHS OCBOEHUS (pazpensl (Temsbl)

KOMMeTeHLMM NoCcpeacTBOM  AUCLUMAUHBI UK

(hopMUPOBaAHUS 3HAHWI, MOLYNS N UX

YMeHWI, HaBbIKOB) HavMeHoBaHMe)
OTK-5 roToBHOCTbIO K 3HaTb CBOWCTBA Pa3pen 6. KOHTpObHbIE

NCNOJIb30BAHNIO
OCHOBHbIX (PU3NKO-
XUMUYECKUX,
MaTeMaTUYeCKNX n
NHbIX
€CTeCTBEHHOHAYYHbIX
MOHATUIA N METOLOB
npwn peleHnn
npogeccrnoHasbHbIX
3agad

Bronormyecknx cucTem,
CNOXXHYI0 MHOTOYPOBHEBYO
OpraHn3aLmio XX1Bon
npupoAabl, OCHOBHbIE
0COBEHHOCTM OpraHm3aLmm
KNI€TOYHOr0 YPOBHS:
CTPOEHME KNETKMN,
opraHu3sauuio
HacnenCTBEHHOrO
MaTepuana un ero
peann3auunio B KNeTke,
BOCMPOU3BEAEHNE KNETOK;

MoneKynspHbIA 1 paboTbl (Ne 1 - 3)
KJIETOYHbIN YPOBHM
OpraHun3aLmm XXnUBomn

MaTepun.

Pasnen 1 BeeneHne. CobecenoBaHue
Bruonorusa Kak CobecepnoBaHue,
Ba)XHas COCTaBHasA npakTuyeckne
4acCTb 3adaHus NeNe 1-4
€CTeCcTBO3HaHMS.

Pa3pen 2 OcHOBHbIE
NPU3HaKKN XXNBOW
MaTepun.
OnpepeneHune
MOHATUS «XKN3Hb»



Kog n conepxxaHue
KoMneTeHuun (nnu ee
yacTu)

MpomexyTo4Has
aTTecTauus

MnaHupyemble pe3yNibTaThl
oby4yeHunsa (nokazaTenu
LOCTMXKEHUS 3a4aHHOr0
YPOBHSA 0CBOEHNSA
KOMMETeHL MM NoCcpeacTBOM
thopMMpoOBaHUS 3HaHWN,
YMEHWI, HaBbIKOB)

YMeTb UCnosib30BaTh
(byHOaMeHTasNbHblE
buonornyeckune
npencTassieHns B cpepe
npogeccrmoHanbHow
NeATeNbHOCTY OS5 PeLleHmns
HOBbIX 3ajav;
BOCMPUHUMATb MHHOBALIUN B
LeNsX COBEPLUEHCTBOBAHNS
CBOEe NpodheCccnoHanbHOM
LeATeNnbHOCTH

BnageTb HaBblkaMm
KayeCTBEHHOro
onpeneneHnsa opraHn4eckmnx
COeAUHEHWUIN KNETKN;
MUKPOCKOMUYECKOr0
nccnepoBaHUs npenapaTos
KJIETOK 1 TKaHeN 1 apyruMm
Bronormnyecknmm metTogamm
LNa pelleHns
npogeccrnoHasbHbIX 3a4au

STansbl
hopmmpoBaHus
KoMneTeHuunn
(pa3oens (Tembl)
ONCUUMANHBI NN
MoAayna 1 nUx
HauMeHoBaHue)

Pa3pen 3 buonorus
KneTkn. Paspen 7
brnonoruns
Pa3MHOXEHNSA 1
pa3BuTUA

Pazpgen 5
MeTabonmsm

Pasnoen 4
XUMNYECKNIA COCTaB
3YKapUOTUYECKUX
KkneTok. Pa3zpen 8
OcHoBbI 0bLen n
MeOULMHCKOWN
reHeTuKu.

Pazpen 9 KoHuenuwn,

TEOPUUN U TUNOTE3bI
BO3HWKHOBEHMS
YXU3HW Ha 3eMne.
SBOJIOLMOHHOE
y4yeHue. Pa3gen 10
IKo0rns un
buocepa.

®OC* (cpencTsa
OLeHMBAHMSA)

CobecepnoBaHue,
3cce Ne 1-5, TecT Ne
1-7 KoHTposibHad
paboTa (Ne 4). Tembl
noknanoB NeNe 1-6
CobecenoBaHue,
npakTuyeckme
3anaHunsa NelNe 5-22

CobecepnoBaHue,
TecT Ne 8-13
PewweHne 3apay

Tembl 00K1a00B
NeNe 7-21, TeMmbl
0OKafoB
NoeNe22-28,
KoHTpobHas
paboTa (Ne 5)

3a4eT - BONpOoChl
ans
NPOMEXXYTOYHOW
atTecTauuu (n.
19.3.1) NeNe 1-49
SK3aMeH - BONpoCh
ans
NPOMEeXYTOYHOM
aTTecTauun (n.
19.3.2) NeNe 1-102



19.2 OnucaHme KpUTepMeB M LUKaJbl OLEHUBaHUA KOMNeTeHuun (pe3ynbTaToB 0Oy4yeHusa) npu
NPOMEXXYTO4YHOM aTTecTauum

Mpumep:

1. 3HaeT OCHOBHbIE (PU3NKO-XUMUNYECKNE, MAaTEMATUYECKNE U UHbIE €CTECTBEHHOHAYYHbIE MOHATUS ©
MeToAbl; PyHOAMeHTasibHble OCHOBbI BMONOrMYECKMX 3aKOHOMEPHOCTEN, CTPOEHNE N CBOWCTBA
XXUBOW MaTepun, obLine MONEKyNsipHble MeXaHU3Mbl B3aMMOAENCTBUNA, NeXallnx B OCHOBE
6ronormyecknx NpPoLLEeccoB

2. YMeeT wncnonb3oBaTb (MyHAaMeHTajlbHble 6uonoruyeckue npencTtaBiaeHUs B cdepe
NpoecCcroHaIbHON AeATENbHOCTY ANS PeLleHns HOBbIX 3aiay; BOCMIPUHMMATb MHHOBALUN B LIeNsxX
COBEpPLUEHCTBOBAHMSA CBOEN NMPOMECCMOHaNbHON AeaTeNbHOCTH; CaMOCTOATENbHO aHaIM3UPOBaATh
MEeOUUUHCKYI0O WHGMOpMauul, ycTaHaBAMBaTb MNPUYUHHO-CNEOCTBEHHble CBA3WM B
(PYHKLMOHMPOBaHNN BMOCUCTEM Pa3IMYHOr0 YPOBHA OpraHu3aLnn, CpaBHMBATb, aHAaIN3NPOBATh,
apryMeHTMpOBaTb OTBET, UIIOCTPUPOBATL €ro CXEMaMM U PUCYHKaMU;

3. BnageeT HaBblkaMW Ka4YeCTBEHHOro OMpPeAeneHnss OpraHUYeCcKUX COENUHEHUN KNEeTKW;
MUKPOCKOMMYECKOro UccneqoBaHMsa npenapaToB KJETOK U TKaHel U apyrumMm 6uonormyeckmmm
MeTodaMu ONa peweHns npoecCnoHaNbHbIX 3aday; TEPMUHONOTMEN AAaHHOW AUCLUMANHGI;
CNOCOBHOCTbIO K CUCTEMHOMY MbILLIEHNIO.

YpoBeHb

KpuTepun oueHUBaHNS KOMNETEHLNN cpopmuposaH LLIkana oLeHOK
HOCTM
KOMMeTeHL N

ObyuyatoLymiica B MOJIHOM Mepe BAaAEET MOHATUVIHbIM annapatoM | [MoBbILEHHbIV | OTANYHO
buonorn4eckon Hayku (TeopeTn4eckumMm oCHoBaMm YPOBEHb
ANCUNANHBI), CNOCOBEH NANICTPUPOBaTL OTBET NMpUMepPamu,
(hakTamMu, JaHHbIMU HaYYHbIX UCCAEA0BAHNN, MPUMEHSTh
TEOPETUYECKME 3HAHNSA 418 PeLUeHns NpakTUYeCKMX 3a4a4

ObyuyatoLymvica BafgeeT NOHATUMHbBIM annapaToM AaHHOM ba30Bbii Xopowuo
0b1acTn Hayku (TEOPETUYECKUMU OCHOBAMU ANCLMNIINHBI), HO YPOBEHb
JI0MYyCKaeT HE3HAaYNTENIbHbIE OLINOKY, HETOYHOCTU, UCMbITHIBAET
3aTPYAHEHUS NP PELLEHNN NMPAKTUYECKUX 3aaay;

AEeMOHCTPpUPyeT HernoJIHoe COOTBETCTBUE 3HAHWUN, YMEHWUH, [Moporossbii Ynosnetsopu-
HaBbIKOB MpuBeAeHHbIM B TabmLe rnokasaTtesam, 4oryCcKaeT ypOBEHb TeJIbHO
3Ha4yuTesIbHbIE OLLUNOKN P PeLUeHNN NPakTUYecknx 3aaa4y

Oby4varoLmica AEMOHCTPUPYET OTPbIBOYHbIE, hparMEHTaPHbIE - HeynosnetBopu-
3HaHWA, AOMyCcKaeT rpybbie ownbKN npm 0TBETE Ha BOMNPOChHI, T€/IbHO
LEMOHCTPUPYET ABHOE HECOOTBETCTBUE 3HAHWM, YMEHWM,
HaBbIKOB MpuBeAeHHbLIM B TabmLe nokasaTesnsim

19.3 TunoBble KOHTPOJIbHbIE 3a4aHNSA WK UHble MaTepuasbl, He06XxoouMbIe BN OLEHKH



3HaAHWW, YMEHUH, HABLIKOB M (M1M) ONbITA AEATENbHOCTHU, XapaKTepu3ylowMe 3Tanbl
¢opMUpOBaHUA KOMNETEeHL I B Npouecce 0CBOeHUsA 0Opa3oBaTeslbHON NPOrpPaMMbl

1. NMepevyeHb BONPOCOB K MPOMEXXYTOYHOM aTTecTauum (3ayerty):

buonorus - Hayka o XXMBOW Npupoae: NpeaMeT U3yyvyeHuns, 3agadvm n MeTosbl.

XapakTepucTuka XnBeoro.

buonorusa B cucteMe MeauLNHCKMUX HayK.

MoAroToBUTENbHbLIE MEPNOAbI CTaHOBAEHNS Bronoruum.

Pa3BnTune 6monormm B Nepmoa MexXaHM4YeCcKoro 1 MeTadn3nyeckoro eCTeCTBO3HaHMS.
CTUXUNHO-ONANEeKTUYECKUA nepunog passutus buonormm.

MepBbIn 1 BTOPOW 3Tarbl MepMoaa HOBEWLLEN PEBOIIOLMN B €CTECTBO3HAHWMN 1 Brosiorunm.
MeToabl 0bwen 6buonornn: sMnupuyecknin (HabnoaeHne, 3KCNEPUMEHT, CPABHUTENbHLIN METOA,
CUCTEMHBIN) 1 TeopeTUYeCKUN ((haKT-rnnoTesa-asMnmpuyeckuin ypoBeHb-3aKoH-Teopus).

9. MoHsATUe Bronornyeckom CUCTEMbI.

O N U R WD

10. MposaBneHne 06LLEONONOrMYECKMX 3aKOHOMEPHOCTEN Yy Ntoaen. buocoumansHas npupoaa
YyesloBeKa.

11. ATpubyThl XXN3HW: YNOPSAOYEHHOCTb U CNELUPUYHOCTb CTPYKTYPbI, LUENOCTHOCTb U ANCKPETHOCTb;
obMeH BelLeCTB U 3HEPrun; CaMoperynaumsa n romeoctas; HaceACTBEHHOCTb U U3MEHYNBOCTD;
CNeundnUYHOCTb B3aMOOTHOLLEHWIA CO CPenon; CTapeHNe N CMepTb.

12. MoHo- 1 nonnaTpubyTUBHLIN MOAXOAbl K ONPEAENEHNI0 MOHATUSA «KU3Hb».

13. MaTepuanbHas CyLLHOCTb XM3HWU. ICTOprnYecKoe pa3BuTue B3r/I940B Ha NPUPOLY XU3HMN.

14, MaTepuanuniMm: MexaHuUmn3M, MallMHHaa Teopus, PU3nKaansm.

15. Npeannsm, BuTann3m. COBPEMEHHbIN B34 Ha CyLHOCTb XXU3HMW.

16. YpOBHU OpraHu3aumm XnBbIX CUCTEM (OpPraHnU4ecKne MoaeKysibl, MaKpPOMOIEKY bl U X aHCaMbu,
KNIeTOYHble OpPraHesbl, KNeTKW, TKaHW, OpraHbl, OPraHn3mMbl, NONyNsLUuK, BUAbI, CO0DOLLECTBA,
aKocucTemsl, bruocgepa).

17. CTpyKTypHasa n xmMmn4yeckas opraHmsauns syKapnoTUHeCcKmx KNeTokK.

18. HeopraHquCKme N OpraHnM4Yeckmne BelecTsa, BXogdLne B COCTaB KNETKN.

19. Pofib 1 (pYHKLMM OTHAENbHBIX XMMWUYECKUX 3/1eMEHTOB U BOZbl B KJETKax W OpraHu3max
3yKapuoT.

20. YrneBoAbl v AMNUAbI: CTPYKTYPHAs OpraHv3auns 1 posb B KNeTKe.

21. STanbl pa3BUTUA LUTOJIOMMN - y4eHUs 0 KyeTke. KneTo4yHasa Teopus LLIBaHHa.

22. EonHCTBO 1M pa3Hoo6pa3V|e KJIETOYHbIX TWUMNOB. OCHOBHbIE TWUMblI KAETOB: MpoKapnoTmnyeckas
KNeTKa - 6aKTep|/|aanaﬂ, N 3yKapnoTmnyeckasa - paCtuTesibHaa N XMNBOTHas.

23. Bupychl Kak ocobasi (hopMa opraHm3aumuy MaTepum.



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

MoBeneHve BUPYCOB - BUAblI UHDEKLNI (MUTUYECKasa NHGEKLMSA, MEPCUCTEHTHAS MHpeKLNS,
NlaTeHTHas NHdekuuns). XXN3HEHHbIE LINKIIbI.

Bupychl kak Bo3byanTenn 3aboneBaHUn pacTEHNNA, XXUBOTHBIX 1 YeJIOBEKA.

CTpoeHune bHakTepuin. paMM-MONOXKUTENbHbIE U FpaMM-OTpuLaTenbHble bakTepun. PocT u
Pa3MHOXEHWNE, KN3HEHHbIE LINKIIbI.

MuTaHue: canpotuTbl, CUMOUOTHI 1 Napa3nTbl. 3HaYeHNe bakTepuii B MPUPOAE U AN YenoBekKa.

dyKapuoTmnyeckas KneTka. [pUHUWNbI CTPYKTYPHON opraHu3aumm knetok. Obuwas cxema
CTPOEHUS XXNBOTHOWN 1 PACTUTENbHOW KNETKM.

OCHOBHblE CTPYKTYpHble eauHuubl nwbol kneTkyu (MembpaHbl, SApO, UMTONNA3Ma,
3HAO0MNA3MOTUYECKNIA PETUKYNYM, pMBOCOMBI, KOMMIeKC MoNbAXWN, MATOXOHAPWMK, JIN30COMbI,
NePOKCUCOMbI, LUTOCKENET KNETKW, MUKPODUIAMEHTHI).

MaTonornsa KneTku.

MoHsTMe 0 MeTabomsme. AHaboM3M 1 KaTabonmsm.

SHepreTnyecknin 0bMeH B KJIETKE 1 ero CyLHOCTb. DTanbl SHEpPreTu4yeckoro obmeHa.

ATO.

06Lwan XxapaKTEPUCTUKA KIETOYHOI O AbIXaHUS.

Inmkonus n unkn Kpebea.

[bixaTenbHas Lenb U OKUCANTeNbHoe q)occpopmnvlposaHme. AHa3p06Hoe OblXaHne.

BHyTpVIK)'IeTO‘-IHbIIZ NMOTOK BeLLECTB.

MexaHu3Mbl perynaunm BHYTPUKIETOYHOI0 roMmeocTasa.

JIpyrne BHYTPUKIETOYHblE MeXaHN3Mbl 06LLEro 3HaYeHus.

AToTpopHOe nuTaHue. Kraccudukaumsg OpraHM3MOB MO rJ1aBHbIM UCTOMHMKAM yrjiepona u



41.

42.

43.

44,

45.

46.

47.

48.

49,
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SHEpPrunn, KOTopblie OHU NCMNOJIb3YIOT.

DOTOCUHTE3.

doTOoAbIXaHME.

doToCcuHTE3UpYoLLIME BAKTEPUUN 1 CUHE-3eN1eHble BOAOPOC/IN.

XeMoCcuHTe3.

KpyroBopoTbl MUHEpPabHbIX 31EMEHTOB (bMOreoxnMmnyeckmne LKbl).

eTepoTpoHOE NUTaHNE N ero TUMbI.

3aboneBaHus, CBA3aHHbIe ¢ 06MEeHOM BelLeCTB. BuTaMnHHasa HeJoCTaTOYHOCTb. AnMMeHTapHas

anctpodumsa. Oxupenmve. Onabert.

HapyLuieHuns obmeHa sHepruen.

bonesHn, cCBA3aHHble C HapyweHnem  (PYHKLUWOHWPOBaHUSA  (PEepMeHTOB
MeTabonnyeckmx nyTen.

2. NMepeyeHb BONPOCOB A1 NPOMEXXYTOYHOM aTTecTauumn (3K3aMeH):

TeopeTunyeckasa 4acTb

CTpykTypa 6€1K0B. YPOBHU CTPYKTYPHON opraHu3auum benka.
MoHATHe 0 honauHre 6enkos.

leHaTypauns 6enka.

®yHKUNN 6enKoB.

OHK. MepBu4Has v BTOprYHasa CTpykTypa. Mogenb YoTcoHa - Kpuka.
Mosmmopnsm cTpykTypbl JHK

Pennukaunsa OHK, 0CHOBHblIE MPUHLUTIBI.

MakpomonekynsapHas cTpykTypa PHK. Bugsl PHK.

Bronormyeckas posib HyKNEeNHOBbIX KNCNOT. OCOBEHHOCTMN NX CTPYKTYPbI 1 DYHKLNIA.

TpaHCKpI/II'ILI,I/IFI. OCHOBHble 3Tanbl TPaHCKpUnunn.

. [eHeTn4yeckunin Kog 1 ero CBONCTBA.

. TpaHcaauma. MexaHnsM 1 3Tanbl TPAHCAALNUN.
. CoBpeMeHHasa Moaesib MeMbpaHsbl.

. Jlunngbl membpaH.

. benkun membpaH, nx qyHKLMN.

OCHOBHbIX



16.
17.
18.
19.
20.
21.
22.
23.
24,
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.
39.
40.

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

51.
52.
53.

54.
55.
56.
57.

KneTo4Hble peLenTopbl, MX CBONCTBA.

OcHoBHble cnocobbl Nepefayn CMrHana B KNeTKy.

TpaHcnopT BeLecTs Yyepes buonornyeckme membpaHsi.

Bnabl nacCMBHOIro TpaHcnopTa.

AKTVBHbIA TPaHCNOPT.

VIOHHbIE KaHanbl U MOHHbIE HACOChI

TpaHCMNOpPT BbICOKOMOJIEKYIAAPHbIX BELLECTB. DHAO- N 3K30LMTO3.

KNneToYHbIN LUK, ero nepuoasbl

MnTO3 1 Meno3s, asbl, 3Ha4yeHne. MecTo Meli03a B XXN3HEHHOM LiMK/1e OpraHn3MoB.
MecTo Meno3a B XXW3HEHHOM LiMKJIe OpraHW3MOB.

MonoBoe 1 6ecnonoe pasMHOXXeHNe OpraHU3MOoB.

MonoBble KNeTKN, 0COBEHHOCTN NX CTPOEHNS, MeTabosim3mMa N yHKLNN.

[ameTOreHes y XXMBOTHbIX.

NHAovBmAyanbHOe pa3BuUTMeE OpraHn3Ma - OHToreHes. Nepnogmnsauns oHTOreHesa.

Tunbl pasBUTUA Y XUBOTHBbIX.

dMbpuoreHes y XMBOTHbIX. ITanbl IMOpuoreHesa.

3apo/bllleBble JINCTKU U X NPOU3BOLHbIE.

MexaHU3Mbl OHTOreHesa. [leneHune, MurpaLms, COpTUPOBKa, rmbesnb, AnddepeHUMpoBKa KNeToK.
IMbproHanbHaa NHAYKUUS. IMOproHanbHasa perynsaums. LlenoCTHOCTb oHToreHesa.

. PocT, ouddepeHumaumns n MHTErpaumns - OCHOBHbIE MPOLLECChI B pa3BUTWM opraHn3Ma. Mmbenb
KJIETOK 1 e€ poJib B Nnpoueccax MopgoreHesa.

PereHepauusa. ®u3nonormyeckas U1 afanTuBHas pereHepauuns. KreToyHble  UCTOYHUKU
pereHepaLuu.

Ponb BHeELWHeN cpeabl B Pa3BUTUN OpraHm3ma. MocTambpuoHanbHbIN Nepnos oHToreHesa. Tunsbl
NOCT3MOPNOHANBHOIr0 pa3BUTMA. TUMbl POCTa OPraHU3MOB.

MPOoLOSHKUTENBHOCTb OHTOFeHe3a Kak BUA0BON NPU3HaK.

3aBNCUMOCTb MPOSBJIEHNS CTapeHMs OT reHoTuna, ycaoBuin n obpasa XXU3HW.

CTapeHue KaK 3Tan WUHAMBUAYaSIbHOrO pa3BUTMA. MexaHW3Mbl CTapeHus (MONekynspHble,
reHeTu4eckme, KNeTo4yHble 1 CUCTEMHbIE).

KprTunyeckrne nepnofbl B OHTOreHese 4enoBekKa.

OCHOBHble NOHATUS TeHEeTUKMN.

3akoHbl MeHzens. LinTonornyeckme oCHOBbI 3aKOHOB HacneLCTBEHHOCTU MeHaens.
CoBpeMeHHble NpeacTaB/eHns 0 reHe.

XpOMOCOMHasa Teopmsa HacneLCTBEHHOCTMW.

3aKOH CLUenneHns reHoB (3akoH MopraHa).

eHeTuka nona.

feHOTWN 1 heHoTMM.

[eHOTUN KaK LLesIoCTHaA NCTOPMYECKN CNOXKBLIAACA CUCTEMA.

CnoXHOCTb reHoTuNa. B3aumonencrene reHos. B3avmopencTeme annesibHbiX reHOB: NOJHOE
JOMWHUPOBaHKE, HEMoJIHOe AOMUHUPOBAaHWE, KOGOMUHUPOBAHNE, CBEPXAOMUHNPOBAHME.
B3anmopencTBume HeannesbHbIX FreHOB: KOMMIEMEHTApPHOCTb, 3MUCTa3, NoaUMepUs.

DOopMbl N3MEHYNBOCTN XKKBbIX OPraHN3MOB.

MogundgurkaumoHHas M3MeH4MBOCTb. Hopma peakumn. CTaTUCTUYECKME 3aKOHOMEPHOCTU
MOONDUKALMOHHON N3MEHYNBOCTN.

KomMbuHaTnBHas N3MEHYMBOCTb, €€ MPUYUHbI.

MyTaumoHHaa U3MEeHYMBOCTL. MyTauum v NPUYMHBLI UX NMOSBIEHUS.

MyTaunoHHas Teopus.

Knaccudukaums myTauuin, Busl MyTaunin (reHOMHbIE, XPOMOCOMHbIE, FeHHbIe; FeHepaTUBHbIE U



comaTu4eckue)

58. MyTareHHble hakTopbl.

59. HacnencTBeHHble 3aboneBaHns YenoBeka.

60. eHOMHbIe, XPOMOCOMHbIE N FeHHble MyTaLK Y YesloBeKa.

61. 3aKOH romMOJIOrnM4ecKmnx psLoB B HaCNeACTBEHHON n3MeH4YnBoCcTy H.N. BaBnioBa, ero 3Ha4yeHune B
cenekuun 1 B MeguLmHe.

62. HaTypanuctuyeckas 6buonorna n nepnos CUCTeMaTUKMN.

63. PaboTbl K. JInHHes

64. IBONOLMOHHAA Bronorus, NCTopmns pasBUTUSA NPeACTaBAEHNA 06 3BONOLMMN XKNBbIX CUCTEM.

65. 9BontounoHHoe yyeHue X.b. Jlamapka.

66. 9BostoLMOHHOE yYeHue Y. [lapBuHa.

67. MponcxoxaeHre (BO3HUKHOBEHWE) XU3HN Ha 3eMJie: KOHLernuunu, Teopumn 1 runoTessl.

68. Teopumn camM0O3apoXLEHNA XU3HU 1 abrnoreHesa. Butanmsm.

69. Teopusa abuoreHesa OnapuHa - XongewnHa.

70. CoBpeMeHHass Teopus  abuoreHesza. XuMmuyeckas 3Bonwouma  (bMoxummyeckms  uau
npebnoTnyeckas 3BoJOLMA).

71. 2kcnepuMeHTasbHble MOATBEPXAeHMA abnoreHesa.

72. TnapoTepMabHble NCTOYHMKIN 3aPOXKOEHNS XU3HN.

73. Teopus PHK-mupa.

74. Tlepexon K opraHn3MeHHOMY YPOBHIO.

75. LUCA - nocnegHuin yHuBepcasbHbIn 06Wwmin npeaok.

76. MepBble coobLLeCTBa XMNBbIX OPraHU3MOB.

77. MNosBieHNe MHOrOKJIETOYHbIX OpraHn3MoB.

78. CuHTeTMYecKas Teopusa 3B0JIOLUN.

79. T'eHodboHA nonynauumn, 3akoH Xapau - BanHbepra.

80. dnemeHTapHble hakTopbI 3BOOLMN

81. Posib MyTauuii B 3BOJIIOLN

82. MonynAauMoHHbIE BOMHbLI. [eHeTNKo-aBTOMaTUYeCcKre npoueccol. ipend reHos.

83. OCHOBHbIE MOJIOXKEHNSA CUHTETUYECKON TEOPUM 3BOSIIOLINN

84. CoBpeMeHHas 3BOJIIOLNOHHAA Teopus

85. 3aKOHOMEPHOCTW MakKpPO3BOJIOLINK

86. Tunbl BUAoobpaszoBaTenbHOrO Npouecca: punetTnyeckoe, rubpnaoreHHoe, AMBEPreHTHOeE.

87. Cnocobbl BnaoobpasoBaHMA: reorpamnyeckoe, 3K0Iornyeckoe.

88. ®opmbl 3BOOLMYM FPYN.

89. HanpasneHns 3BOSIOLUMM FPYNN OpraHW3MoB. buonormyeckuin nporpecc un 6monornyeckumn
perpecc.

90. NyTn poCTMXeHns bUoaormyeckoro nporpecca.

91. [lokazaTenbCTBa 3BOJIIOLMMN: MONEKYISPHO-TrEHETUYECKNE.

92. [loka3aTeNIbCTBa 3BOJIOLMMN: CPaBHUTENbHO-aHAaTOMUYECKME.

93. [lokazaTenbCTBa 3BOMOLMM: SMOPMONOruyeckme, naneoHTonorn4yeckme n buoreorpacgumyeckue..

94. OcobeHHOCTN aHTPOMOreHesa.

95. JTtanbl aHTponoreHesa. NperoMMHNUAHasA CTagMa aHTponoreHesa

96. NOMWHWMAHbLIV 3Tan aHTpOMoreHesa

97. CoBpeMeHHasa cucTeMa OpraHM4eckoro Mupa.

98. OCHOBHbIe MOHATUA KOJOMUN: IKONOrnYecKme hakTopbl, nonynaums, buoLeHos, skocmcTema.

99. OcHoBbI 3TONIOMUN.

100. B3anMoOTHOLIEHMS YenoBeKa 1 Brocdepsl, OXpaHa OKpYy>KatoLLlen cpeabl 1 COXpaHEHNE BMAOBOIO

pa3Ho0bpa3nsa XUBbIX OPraHU3MOB.
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. Kakne meToAbl NCMONb3YIOT 414 onpeAesieHns CTeNneHn reMmonnsa spuTpoLmTos?
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Hooccepa, ee npolunoe, HacToswee u byayuiee.
Menmko-61onornyeckne acnekTbl HOOCHEPLI U 0XPaHa 3[40POBbS YeSI0BEKA.

. MpakTnyeckas 4acTb

LiBeTHble peakunn Ha BenKn 1 aMUHOKUCIOTbI.

O6was CTpyKTypHasa hopMyna aMUHOKMUCIOTbI, 06bpa3oBaHne NeNTULHON CBA3N.
MpuHuun meToda Jloypu gns onpeaeneHns KoHueHTpauun 6enka B pacTBope.
ObbsICHNTE, KakK MOCTPOUTb KanubpoBOYHbLIA rpadhMk ANa pacyeTa colepxxaHua benka B
pacTBope.

Obuwas cTpyKTypHasa opMmyna Hykneotuaa, hocthoans3thpHoONn CBs3n.

Kakue meTobl MCNOSb3YIOT Ans uccnegosarHns OHK B cocTaBe KneTkn?
Hapucynte cxemy pennukaunn OHK.

HapucynTte cxemy TpaHCKpUMLMN.

HapucynTe cxemy TpaHcnaumm PHK.

HapucynTte cxemy nepefayn reHeTM4YeCKon NHGopMaLmMm B KneTke.

MexaHU3M remonun3a 3puTpoLNTOB

Hapucyinte mofaens MemMbpaHbl, MOKaXXUTe, Kakne TPaHCMNOPTHbIE CUCTEMbI (DYHKLIMOHUPYIOT B
MeMbpaHe.

HapucyinTte cxemy nepegayun curHana oT KJIETOYHOrO peLenTopa B KNETKY.

PelwnTb 3agadvy No TemMe «CTpoeHne n pyHkuun brnomembpaH»

PelwnTb 3apady no TemMme «MeMBpaHHbIN TpaHCNopPT»

HapucynTe XWU3HEHHbIN LMK OpraHM3Ma C 3UroTUYeCcKon peaykKumen

HapucynTe XU3HEeHHbIN LMK OpraHM3Ma C raMeTU4yecKon pefykumen

HapucynTe XWU3HEHHbIN LMK OpraHM3Ma C NPOMEXXYTOYHON peayKLunen

HapucyinTte cxemy rameToreHesa y XMUBOTHbIX

Hapucyinte gpobneHune (Ha npumepe ampubum n maekonuTaooLwero)
Hapucynte 6nactyny (Ha npumepe ampnbum, NTULbI U MAEKONUTAIOLLErO)
HapucyinTe cTaguto paHHen Henpysbl (Ha npumepe ampunbun)
KpuTuyeckne nepnoabl B OHTOreHese YesioBeka.

CyLHOCTb 3KcnepumeHTa Munnepa - KOpu.

PelinTb reHeTUYECKYI0 3afla4y No Teme «anurnbpuaHoe ckpelurBaHme»
PelunTb reHeTUYECKYIO 3a4a4y N0 TeEMe «He3aBUCUMOe HacsleloBaH/e»
PelinTb reHeTUYECKYIO 3afla4y Mo TeMe «CuensieHHoe HacnefoBaHme»
PelunTb reHeTUYECKYIO 3a4a4y MO TeMe «cuernjeHne ¢ NojaoM»

PelinTb reHeTUYeCKYIo 3aflavy No Teme «nonynsaumMoHHas reHeTnka»
CocTaBUTb reHeasnornyeckoe ApeBo, NOACHUTb Hac/leloBaHME NPU3HAKOB.
MeToAabl reHeTUKN YenoBeka. bansHeLoBbIN MeTOL.

MeTonbl reHeTUKM Yyenoseka. MonynauMoOHHO-CTaTUCTUYECKUIA MeTOA,.
MeToAabl reHeTUKN YenoBeka. 'eHeanormyecknin MeTon.

MeToAbl reHeTUKM Yyenoseka. LInToreHeTn4eCcKnin MeToL.

MeToabl reHeTUKN YenoBeKa. buoxmmmyecknimn meton n Meton aHanmsa OHK.
OcobeHHOCTN YenoBeka Kak 0bbekTa NCCef0BaHNi B FreHETHKE.
HacnencTteeHHble 3aboneBaHnsa Yenoseka.

[[€HOMHble, XPOMOCOMHbIE U FeHHble MyTaLun y YenoBeka.



40. NpueeanTte npumep npucnocobneHHocTn. O6bACHUTE BO3ZHUKHOBEHME NPUCNOCOBNEHHOCTM C
No3nLniA [apBUHU3MA

41. MonynaunoHHbIE BOJIHBI U Apeid reHoB B YesloBe4YeckoM obLuecTee

42. 3onaums B nonynauunsax aloaen.

43. ECTeCTBEHHbIN 0TOOP B NONYyNALMAX IOAEN.

44. HapucyinTe CXeMy KpyroBopoTa yrniepoga B buocgepe.

45. HapucyinTte cxeMy KpyroBopoTa a3oTa B bruocdepe.

46. HapucynTe cxeMy OeNCTBUSA 3KOJI0rM4eckoro gaktopa

47. OxpaHa OKpy>KaloLen cpeabl U COXpaHeHne BUAOBOro pa3Hoobpa3mns XMBbiX OPraHN3MOB.

48. Meaunko-brnonornyeckne acnekTbl HOOCKEPLI U OXPaHa 340P0BbS YEI0BEKA.

49, DKONOrMYeCKnin KPU3NC 1 COCTOSHME 340P0BbS Ye0BeKa

50. OKkpy»xatollaa cpefa ¥ reHeTUYeCKNIn rpy3 YesioBeYeCcKux nonynsauni

3. MepeyeHb NPaKTUYECKUX 3apaHUN

Tema «OCHOBHbI€ MPU3HaKu XKUNBOWI maTtepun. OnpenesieHne rNnoHATUS «XKU3Hb»»

1. YKuBble opraHm3Mbl OTANYAIOTCSH OT HEXMBLIX CUCTEM CIOXKHOCTbIO U CTPYKTYPHON 1
(PYHKLMOHANBHOM YNOPAL0YEHHOCTLIO. BbiABUTE YepThl CXOACTBA U OTANYNS XUBbLIX OPraHU3MoB OT
06bEKTOB HEXUBOWM Npupoabl. OTBET NPOUIIOCTPUPYITE MPUMEPAMU.

2. Mup X1BON NPUPOAbI NpeacTaBaseT cobo COBOKYMHOCTb BMONOrM4eCcKnX CUCTEM Pa3HOrO YPOBHS
OpraHm3aLmmn, KOTopble HaX0AATCA B HENPEPLIBHOM B3auMOLENCTBUN. PacKponTe B3aMMOCBA3b
Pa3INYHbIX YPOBHEN CTPYKTYPHOM OpraHn3aLmm XX1MBOTHOro Mupa. OTBET NpOoNANIIOCTPUpynTe
npuMepamu.

3. Ob6ocHynTe, N0YEMY BO3HMKHOBEHME M CYLLECTBOBAHME XMN3HN Ha 3eMsie CBA3bIBAIOT C BOAOW.

4. Bce runoTe3sbl BOSHWKHOBEHMWSA XKN3HW Ha 3eMe MOXXHO pa3fennTb Ha ABE FPynnbl: TEOPUK
bruoreHesa n abnoreHesa. B 4em nx cywHoCcTb? OXapakTepm3ynTe U3BECTHbIE BaM rMNoTe3bl 13
Ka)KZoun rpynnsl

Tema «MeTaboansm»

5. ToHKMI cpe3 kNybHA KapTodensa noMecTuan B AUCTUIMPOBAHHYIO BoAY. Kakne nsMeHeHus
NPON30MAYT B €ro KJeTKax Yepe3 HekoTopoe Bpems? OTBET NOACHUTE.

6. bnonornyeckoe okKuUcCieHNe B OpraHM3aMe 4YesloBeka CXOAHO MO XMMUYECKOMY npoLeccy ¢
OKuraHuem Ttonamea (yrns, Topda, gepesa). Kakne BewecTBa OKUCAAOTCS B OpraHn3Me yenoBeka
N Kakune obLime ¢ ropeHnemM npoAyKTbl 06pa3yoTcs B pe3ysbTaTe 3TUX NPOLEeccoB?

7. ObbACHMTE, MNo4YeMy B KJeTKax MbIWEYHON TKaHW HETPEHWPOBAHHOIO YesioBeKa nocse
Hanps>XXEHHOWN n3ny4eckon paboThbl BOSHUKAET YyBCTBO HoNN.

8. B yem cocTomMT CBA3b AblIXaHWA U POTOCUHTE3A?
9. Ckonbko Monekyn AT® b6yaeT CMHTE3MPOBATHLCA B KJETKaX 3YKapuoT MPW MOJHOM OKWUCJIEHUN
(bparmeHTa MOJIEKYJIbl Kpaxmana, cocToswero n3 70 oCTaTKOB rJoKo3bl? OTBET NOSCHUTE.

10. . B npouecce ramkonusa obpa3oBanocb 42 MOJEKYbl MUPOBUHOrPagHOM KUCAOThL. Kakoe
KOJINYECTBO MOJIEKYJT M1I0OKO3bl MOABEPrI0Ch PacCLLENIEHNIO U CKObKO Monekyn AT® obpasyeTcs
Npv NOJIHOM OKUCNEHUN?

11. . B auccumunsauunto Bctynuno 10 monekyn rnwkosbl. Onpepennte Koamyectso AT® nocne
FANKOSIN3a, NOC/1e KUCIOPOAHOr0 3Tana U CyMMapHbIi 3 HMeEKT ANCCUMNIALNN.

12. . B guccumunauunto BCTynunao 15 monekyn rnwkosbl. Onpepennte Koamyectso AT® nocne
FANKOSIN3a, NOC/1e KUCIOPOAHOr0 3Tana U CyMMapHbIi 3 HMeEKT ANCCUMNIALNN.

13. . B auccumundauunto BCtynuiao 18 monekyn rnwkosbl. Onpepennte Koamyectso AT® nocne



14.

15.

16.

17.

18.

19.

20.

21.

22.

FIMKONN3a, NOCSIe KNCNOPOAHOr0 3Tana u CyMMapHbIA 3PMEKT AUCCUMUNALN,

. B ouccumungaumio BCTynuao 23 MoJsiekysbl rokKo3bl. Onpefennte kKonnyectso AT® nocne
FIMKONN3a, NOCSIe KNCOPOAHOr0 3Tana u CyMMapHbIA 3PMEKT ANCCUMUNALN,

. B anccumunauuio BCTynuao 27 mosiekyn raokosbl. Onpegennte konmyectso AT® nocne
FJIMKONN3a, NOCSIe KNCNOPOAHOr0 3Tana U CyMMapHbIA 3PMEKT ANCCUMUNALN,

. B ouccumungauumio BCTynuao 32 MoJsiekysbl rokKo3bl. Onpefennte kKonnyectso AT® nocne
FJIMKONN3a, NOCSIe KNCNOPOAHOr0 3Tana U CyMMapHbIA 3PMEKT ANCCUMUNALN,

. B unkn Kpebca sctynuno 6 monekyn NBK. Onpegennte kKonnyectso AT® nocne KUCNOPOLHOrO
3Tana, CyMMapHbIA 3MEKT OUCCUMUNALNMN U KOJNYECTBO MOJIEKY F1I0KO3bl, BCTYMNUBLLEN B
ANCCUMUNALNIO.

. B umkn Kpebca sctynuno 8 monekyn NBK. Onpepennte Konm4yectso AT® nocne KUCOPOLHOro
3Tana, CyMMapHbI 3PMeKT UCCUMUNALUN U KOJNYEeCTBO MOJIeKY FJ1I0KO3bl, BCTYNUBLUEN B
ANCCMUNALNIO.

. B uukn Kpebca sctynuno 10 monekyn MNBK. Onpepenute konnyectso AT® nocie KACIOPOLHOMO
3Tana, CyMMapHbIA 3MEKT OUCCUMUNALNMN U KOJNYECTBO MOJIEKY F1I0KO3bl, BCTYMNUBLLEN B
ANCCUMUNALNIO.

. B uukn Kpebca sctynuno 14 monekyn NBK. Onpepnenute konnyectso AT® nocsie KUCJI0POLAHOrO
3Tana, CyMMapHbId 3PMeKT SUCCUMUNALUN U KOJNYEeCTBO MOJIeKY FJ1I0KO3bl, BCTYNUBLLEN B
ANCCMUNALNIO.

. B uukn Kpebca sctynuno 28 monekyn NBK. Onpepenute konnyectso AT® nocie KACAOPOLHOMO
3Tana, CyMMapHbIA 3QMEKT OUCCUMUNALNN U KOJNYECTBO MOJIEKY F1I0KO3bl, BCTYMNUBLUEN B
ANCCUMUNALNIO.

. NauneHTy, CTpagawoweMy UHCYJMHO3aBUCUMbIM CaxapHbiM AunabeToM, Bbino pekomMeH[0BaHO
yBe/IM4eHNe XNPOB Kak UCTOYHNKa 3Hepruun. Bonpockl: 1. Kakue nyTtun OKUCNEHUS rIoKO3bl Bel
3HaeTe? 2. Kakue anbTepHaTUBHbIE UCTOYHUKN SHEPTUN MOXKET UCNOMb30BaTb KieTka npu CO7? 3.
KakoBa cyabba n3bbiTo4HbIX KonnyecTs auetTnn KoA, obpasyeMbix NpU OKUCAEHUN XXUPHBIX KUCIOT
y 6osibHOro CA1? 4. Kak nameHutcs pH Kkposu 1 Moym y 6osibHoro CIL npu MCNoJib30BaHUN XUPOB Kak
NCTOYHUKA dHeprum? 5. MoBbIWEHNe KOHLEeHTpaumm Kakux KOMMOHEHTOB KPOBM M MOYM
pacCMaTpMBaETCs Kak KpuUTepui gekomneHcauun CL?

4. TecToBble 3a/aHUA

Tema «buonorvsi KneTku»
1.

SneMeHTapHasa eonHNLA MOJIEKYNAPHO-TreEHETMYECKOr0 YPOBHA OpraHn3aLmnum XXnsHu
1. knetka  6) buocdepa B) reH r) nonynaums
2. KneTo4Hble hopMbl XN3HK, nMetoL e ohopMieHHOe A4Pp0

a) harnm 6) BupycChbl B) NPOKApUOThLl ) 3yKapuoThl

3. Co3paTenamm KNeTO4YHON Teopun SBASIOTCA

a) Y.0apsuH n A. Yonnec 6) P.Tyk n H. 'pto
B) T. LWBaHH n M. WnengeH r) . MeHgenb un T. MopraH

4. CTPYKTYPHbIN KOMMOHEHT KJI€TKUN, KOTOPbIA MMEETCA 1y MPOKapuoT, Uy 3yKapuoT
1. annapaT lNonbaxm 6) aHAONNa3MaTMYeCKas CeTb  B) IM30COMa

r) MUTOXOHAPUS [1) Hapy>XHas niasmaTnyeckas membpaHa

5. OpraHounf, KOTOpbIN BCTPeYaeTCs TONbKO Y pacTeHU U OTCYTCTBYET Y XXUBOTHbIX U rpnbos,
Ha3blBaeTCH
1. muTtoxoHapus  6) xnoponnact B) MUKpOTPybBOUKa
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10.
. Nepevncnnte ruppodobHbie aMUHOKMUCNOTSI.
12.
13.

r) aHgonAa3MaTUYeCcKas CeTb [) nn3ocoma

6. B cocTaB sgaepHon 060/104KN KNIETOK 3yKapMUOT BXOAAT ... MeMbpaHsl. a) 1 6)28)3 r)s
Pa3HbIX KJIEeTKax pa3Hoe KOMNYeCTBO
7. KakoBa poJib LUTOMIa3Mbl B KNeTke?

a) npuhaet kneTke hopMy; 6) oCyLLEeCTBASET CBA3b MEXAY HaCTAMU KJIETKU;
B) BbINOJIHAET 3alLMTHYI0 (PYHKLUMIO; ) obecrneymBaeT NOCTynNAeHNe BELWECTB B KNETKY.
Tema «XUMUYECKNY COCTaB 3yKapUOTUYECKUX KIIETOK»

8. Hambonee pacnpoCcTpaHEHHbIMMN B KNETKaX XMNBbIX OPraHN3MOB 3IEMEHTaMU SABASAIOTCS:
1. NO,H,S; 6)C,H,N,O; B)S,Fe,0,C; 1) O,S, H, Fe
9. BewecTBa, XOPOLLO pacTBOPMMbIE B BOAE, Ha3blBaloTCA a)rnapoduibHble 6) ruapodobHbie B)
amMmPuUPuIbHbIe
10. benku - 3To brononnmMepbl MOHOMEpPaMM, KOTOPOro ABJAIOTCSA:

a) HykneoTuabl; 6)aMUHOKNCNOTLI; B) @30TUCTbIE OCHOBaHMA

11. ®epmeHTbI BLINOMHAKT cliegyowme hyHKLNM:

a) ABNAOTCS OCHOBHbIM MCTOYHMKOM 3Heprum; 6) yCKopstoT BUoxuMmnyeckme peakumm; B)
TPAHCMOPTUPYIOT KMCI0POL;

) YHaCTBYIOT B XMUYECKOW peakLum, NpeBpaLlasch B Apyrue BewecTsa

12. Monekyna BeLLEeCTBa, COCTOSLAS U3 HYKNEOTUAO0B 1 MMEIOLLAa B OJHOLIENOYHON HUTHK: a)
PHK; 6) AT®; B) OHK; r) A0O®.

13. Ha opraHonenTnyeckue CBOMNCTBA MUTLEBOWN BOJbl OKA3bIBAET BANSHMNE MOBbILIEHHOE
coAepXaHue: a) xenesa

6) pTopa
B) MosinbaeHa r) HATpaToB

5. MepevyeHb 3apaHui ANA KOHTPOAbHBIX paboTt

Tema «MoneKynsapHbIV U KNETOYHbIN YPOBHM OpraHu3aumm XunBovi matepmnmn» (2.6 n 3.6)
KoHTponbHas pabota Nel. CTpykTypa 1 cBoCTBa 6enkos

Kakune ypoBHU CTPYKTYPHOW OpraHun3aunn 6enkos BbIAENAOT B HacTosLLee BpeMa? KpaTko
oXapakKTepusynTe ux.

YTo Takoe hepMeHThbI? KakoB MexaHn3M UX OencTBusa?

HanuwwTe 06LLyto CTPYKTYPHYIO (hOPMYy aMUHOKNCOTHI.

KcaHTonpoTenHoBas peakumsa Ha 6enkn. B 4em cocTonT NpuHUMN MeToaa?

Y710 coboi npencTaBnsieT BTOPUYHas CTPYKTypa 6enka? Kakme n3BeCTHbl BUAbI BTOPUYHOW
CTPYKTYpbI?

MpvBegunTe NpuMepbl TPAHCNOPTHON yHKLUMK BenKoB..

Hanuwute peakumnio obpazoBaHns NeNTUOHON CBA3N.

B yem cywHocTb MeTona Jloypu?

YTo Takoe nenTuaHas cBA3b? Kakne CBOMCTBA NENTUAHOM FPynbl Bbl 3HaeTe?

MpvBegunTe nNpuMepsl 3aWMTHOM GyHKLUN BenkoB.

OnunwnTe, Kak NOCTPOUTL KannbpoBOYHYIO NPAMYI0 A5 ONpeaeneHns KoHUeHTpauun benka.
Kakne CBA3M y4acTBYIOT B (DOPMUPOBAHUN TPETUYHON CTPYKTYypbl 6enka? Kakyw ponb B



14.
15.
16.
17.

18.
19.
20.
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10.
. Ha3zoBute ocobeHHocTn cTpyKTypbl PHK (B cpaBHeHumn ¢ HK).
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.

hopMmpoBaHMM CTPYKTYpbl 6enka nrpatoT ruapodobHble B3anMoaencTema? B pesynbTaTe Yero oHu
BO3HUKAIOT?

Y10 Takoe chonauHr benka?

B yem cocTouT CTpyKTYpHas pyHKLUs 6enkos.

Kak onpepennTb KOHUEHTpauumto 6enka, 3Had ONTMYECKyo NJOTHOCTbL pacTBopa?

Y10 cobon npencTtaBnseT 4HeTBepTUYHAs CTpPyKTypa 6enka? Yem oHa OT/AM4YaeTcs OT
accounaTtos benka?

Y10 Takoe geHaTypauna 6enkos? YTo NPOMCXOAMT Mpu AeHaTypaummn?

Mepeyncnnte rnapoduibHbIe aMUHOKUCIOTI.

Kakune KayecTBeHHble peakuun Ha 6enkun Bbl 3HaeTe? C Kakumu rpynnamy 6enka npoTekaT 3Tu
peakuun?

KoHTponbHasa pabota Ne 2 «HyknenHoBble KNCNOThl. MexaHU3Mbl nepefayn reHeTU4ecKom

NHMOopMaLnm»

OxapakTepusymnTte cTpykTypy OHK.

Y10 coboin npencTaBnseT HykNeoTua? Hapucymte cxemy CTPOEHUSA HYKNeoTmaa
Y10 cobon npeacTaBaseT nepBuYHas CTpykTypa OHK?

Kakune cBs3m 06pa3ytoT NepBUYHYIO N BTOPUYHYIO CTPYKTYpY OHK?

OnuwwnTe mopenb JHK YoTcoHa - Kpuka.

Kakue npocTpaHcTBeHHble (opMbl OHK Bbl 3HaeTe? B 4YeM uX OTAMYUTESIbHbIE
ocobeHHOCTU?

Y10 Takoe XpoOMaTMH 1N XPOMOCOMbI? Kakune 6enkn BXoaaT B COCTaB XpoMaTuHa?
Y10 cobon npeacTaBAsAOT HYKI€0COMbI?

MepeyncnnTe ypoBHM NPOCTPAHCTBEHHON YKNAAKN XPOMATUHA B XPOMOCOMY.
Hasosute pyHkumn JHK.

Y10 cobon npeacTaBaseT nepBnYHas CTpykTypa PHK?

Kakune Buabl PHK Bbl 3HaeTe?

HapucynTte n nosicHute cxemy cTpoeHus MPHK.

OxapakTepu3yinTe 0COBEHHOCTM CTPYKTYpPbI 1 PyHKUMA TPHK.

HapucynTte n nosicHuTe cxemy cTpoeHuns TPHK.

Kakune yHKLMM 1 CTPYKTYpYy nmeeT pPHK? YT1o coboi npeactasnsaoT pubocombl?
Kakue Bnabl Masblx perynsatopHblx PHK Bbl 3HaeTe?

YT0 Takoe reHeTU4eCcKuin Koa?

Ha3oBuUTe 1 NOSICHUTE CBONCTBA reHeTUYeCKOro Koaa.

B 4eMm CyLHOCTb TaK Ha3blBaeMOWN LeHTPabHON AOrMbl MONeKyAsipHoOM buonornm?
Y10 Takoe TpaHckpunuma OHK?

Y10 Takoe TpaHcnauma PHK?

Y10 Takoe penankauma OHK? B kakon ha3e KAeTOYHOro LMKaa NPOMCXoanT penankaums

AHK?

OnnwmnTe 0CHOBHbIE NPUHLMMLI penankauun OHK.
YTO NOHMMaOT NOL MOJIYKOHCEPBATUBHbLIM XapaKTepoM penmkaumm?
YTo Takoe persinkaTMBHasA BUJIKA?



28. OnunwunTe cobbITUSA pennnmKaLunm B XpPOHONOr M4eCKOM MOpsAKe.

29. Y10 Takoe npanmep?

30. Y70 cobon npencrtaBnsoT hparMeHTbl OKazakn?

31. B 4eM COCTOMT CYLLHOCTb TpaHcKpunuuu OHK?

32. Y710 Takoe TPaHCKPUMTOH?

33. YT1o Takoe npomoTop?

34. Ha30BWTe 1 OXapakTepusymnTe CTagum TPaHCKPUNLUMK.

35. Y10 cobon npencrtasnsioT prubocombl? Kakne LeHTpbl hopMupytoTcs B pubocome npu

TpaHcnAumm?

36. Kak NponcxoanT akTuBaLMa aMUHOKNCIOT?

37. OnNuwnTe MHULMALMIO TPAHCAALMWN.

38. HapucynTte cxeMy pacnonoxeHus QyHKLUNOHaNbHbIX LLEHTPOB B pubocome. Kakyto posib BbIMOHSAET
KaXKbIA U3 3TUX LEHTPOB?

39. Kakue cobbiTns MPOUCXOAAT B XOAE 3MOHIaLMWN TPAaHCAaLMN?

40. Kak ocyLlecTB/iSeTca TepMUHaLng TpaHcaaumm?

KoHTponbHana padota Ne3 «cTpyKTypa 1 dyHKUMM MeMBpaH»

Mopenb MeMbpaHbl - XXNOAKOCTHO-MO3aNYHas; NOACHUTE, MoYemy.

CoBpeMeHHas Moesib MeMbpaHbl - AUHaMUyeckas. MNosacHuTe, noyemy.

Kakune hyHKLMN BbINOAHAIOT MeMbpaHHble 6enkun?

YT0 Takoe KJIeTOoYHble peLenTopbl? Kakne TUMbl KIeTOoYHbIX peLenTopoB Bul 3HaeTe?

Kakoe pacCTosHMe Ha MOBEPXHOCTM MeMBpaHbl 3puTpoLMTa «NPOXOAUT» MoJieKyna ocdonmnmaa
3a 1 cekyHIy B pe3ynbTaTe natepajbHon gupdysnn? KosppuuneHT natepanbHOn ouddysnm
Dn = 10-12 m2/c. MepemelLeHne onpenensetca gopmynon S = 2 VDnt. CpaBHUTE C OKPY)KHOCTbIO
3puUTpOLUMTa AMAaMETPOM 8 MKM.

6. ®epmeHT Na+,K+-ATda3a B nna3maTnyeckon membpaHe 3puTpounTa coBepunn 6 Lnknos. Kakoe
KOJIN4eCTBO MOHOB HaTPUS 1 Kasins Ob110 MPY 3TOM TPAHCNOPTUPOBAHO B KNETKY U 13 Hee?

Uk W=

CKoNbKo 6bI10 M3pacx0f0BaHO 3HepPrum, ecam rngponns 1 mons AT® conpoBoXXAaeTCs BblAENEHNEM
33,6 kX?

7. ®epmeHT Ca2+-ATda3a B Nia3mMaTuyeckon membpaHe apuTpoumnTa coBepwnn 12 umknos. Kakoe
KOJIN4eCTBO MOHOB KasibLusa BblN0 NpyY 3TOM TPAHCMOPTUPOBAHO M Kyaa?

8. ®epMmeHT Ca2+-ATda3a B membpaHe IMC coBepwnna 6 LMKNOB. Kakoe KONMYeCTBO MOHOB KasibLua
OblI0 NpY 3TOM TpaHCNopTuMpoBaHo M Kyda? CKoMbKO BblN0 M3pacXxo40BaHO 3HEPrumn, ecnu
rmoponns 1 mosia AT® conpoBoxaeTcs BbigeneHmem 33,6 KIOx?

9. OnNuwunTe, Kakum nyTemM B KJIETKY MOCTYNatOT WMOHbI KaJbLWA. Kak OHW BbIBOAATCA U3
LMTOMNa3Mbl KNETKU?
10. OnnwunTe, Kak OCyLLEeCTBNAETCA TPAHCMOPT M10OKO3bl B KNETKY.

CkoNbKO 6bIN0 M3pPacxoLoBaHO 3Hepruu, ecam rugponus 1 mona AT® conpoBoXxpaeTcs
BblgeneHnem 33,6 kIX?

11. Kak ocylwecTBaseTcs TpaHCnopT 6enkos 13 KNeTku, rae oHu Bbiiv CMHTE3UPoBaHbI?
12. Yto Takoe npocTtafg guddysma? lpuseoute  npuMepbl  BeLLeCTB, KOTOpble
TPaHCOOPTUPYIOTCA Yepe3 MembpaHy NyTeM npocTon anddysnn.
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KoHTponbHaa pabota Ne 4 Tema «bunosorns pa3amMHoXXeHUs n pa3sutusi» (2.7 n 3.7)

KneToYHbIN UMK, ero nepnoasbl

MwnTo3, (hasbl, 3Ha4YeHe.

Mel103, ha3bl, 3Ha4YeHue.

CpaBHUTb MUTO3 U MENo3.

MecCTo Meno3a B XMN3HEHHOM LIMKJIe OPraHM3MOB.

becnosioe pasMHOXEHME OPraHnU3MoB.

MonoBoe pasMHOXEeHWe OpraHn3MOoB.

MapTeHoreHes, ero 3Ha4yeHue.

MonoBble KNeTkn, 0COBEHHOCTN NX CTPOEHUS, MeTaboIM3Ma 1 YyHKL MK,
[amMeTOreHes y XXMBOTHbIX.

. MHamnBupyanbHoe pa3suTUe OpraHn3Ma - oHToreHes. MNepuoamnsaumsa oHToreHesa.

. Tvnbl Pa3BUTUS Y XKNBOTHbIX.

. dMbpuoreHes y XXnBOTHbIX. ITanbl aMbproreHesa.

. OpobneHune, ero Tumbl.

. bnactynauyus.

. 3apofbllLeBble TNCTKM U UX NPOM3BOAHbLIE.

. MexaHu3Mbl oOHTOreHe3a. [leneHne, Murpauns, COpTMpoBka, rmbens, anddepeHUnpoBKa KNETOK.
. IMBpMOHanbHasa MHAYKLNMA.

. IMBpuroHanbHasa perynsaums.

. LlenocTtHoCTb OHTOreHesa.

. . PocT, ouddepeHumauma n MHTerpaums - OCHOBHbIe NMPoLLecChl B pa3sBUTUN OpraHn3ma.
. Tnbenb KNETOK 1 eé ponb B NpoLieccax MopdoreHesa.

. HapucyinTte XXN3HEHHbIA LUK OpraHn3Ma C 3UroTU4eckom peaykumnen

. HapncyinTe XU3HEHHbI LUK OpraHn3Ma C raMeTU4eckomn pegykumen

. HapncyinTe XXN3HEHHbI LUK OpraHn3Ma C MPOMeXyTOYHON peayKLunen

. HapucyinTte cxemy rameToreHesa y XMBOTHbIX

. OnnopgoTBOpeHMe, ero aTansl

. Hapucynte gpobneHune (Ha npumepe ampubunm n MaekonmTaoLero)

. Hapucynte 6nactyny (Ha npumepe amdubum, NTULbI 1 MIEKONUTAOLWErO)

. HapucyinTe cTtaguto paHHen Henpy bl (Ha npumepe amhnbun)

KoHTponbHaa pabota Ne 5 Tema «3konorusa n 6uochepa» (2.10 n 3.10)

[anTe onpeneneHme NOHATUIO «NOMYAALNS»

[anTe onpegeneHne NnoHATUIO «3KOCMCTEMa»

[anTe onpeneneHne NoOHATUIO «broreoL,eHo3»

HanTe onpeneneHne NOHATUIO «BUOLLEHO3»

[anTe onpeneneHne NoHATUO «buocgepa»

[anTe onpegeneHne NOHATUIO «3KOJOrMYeckas HuLa»

. [lanTe onpeneneHne NoHATUIO «HooChepa»

8.4710 cobon npeacTaBAseT IKOAOrMYeCcKnin hakTop? Buabl 3KOJOrM4ecknx pakTopos.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

1

ok wNhe

MpaBMI0 3KOSOrMYECKON NUPaMmabl

CocTaBbTe MULLEBYIO CeTb.

HapucyinTte cxemy KpyrosopoTa yriepona B buocgepe.
HapucynTte cxemy KpyroBopoTa a30Ta B buocdepe.
Hapucyinte cxemy AencTBMSA 3KOIOrMYeCKOro akTopa.
CTpykTypa buoctepbl

®DyHKLUUN XNBOrO BelecTBa B buocepe.
OcobeHHOCTH HoOoChepsl.

YCTOMYMBOCTb IKOCMCTEM.

CyKLeccust 3KoOCUCTEM.

BuoreHHaa Murpaums aToMoB.

nobanbHble 3KoNornyeckme npobaems

6. TeMbl 3cce:

KneTka Kak bronormnyeckas cucrema.

HacnepnoBaHme MUTOXOHAPWaNbHLIX BonesHen.

MU3Hb C BUPYCOM UMMyHOZedULMTa YenoBeKa.

MaToreHHble BakTepun Kak Bo3byanTenn 3aboneBaHnin y XXMBOTHbIX 1 YENOBEKA.
Tybepkynes.

BuTamMnHHaa He[oCTaTOYHOCTb.

7. JleyeHue caxapHoro amabeTa HapoaHLIMU CPeACTBAMMU.

7. Mpumepsl 3apay:

Tema «OCHOBbI 06LWen N MegULMHCKON reHeTukn» (2.8 n 3.8)

. OfHa u3 (*)OpM remMepanonnmn HacnenyeTca Kak JOMUHAHTHBIN NPU3HaK. KakoBa BEPOATHOCTb

POXOEeHUs feTel C aHaAn3nupyemor aHoMasiMen B CeMbe, rae oAuH U3 poguTtenen ctpagaet
HOYHOW CNenoTown, a APYron HeT, eC/i U3BECTHO, 4To 0ba Ccynpyra roMo3uroTHbI?

FaNlaKTO3eMua HaceyeTCs Kak ayTOCOMHBIA PeLIeCCUBHBIA MPU3HAK. YCNEeXyn COBPEMEHHON
MeAULMUHbI MO3BONSIO0 NpeaynpeanTb pa3BuTe 60ne3Hn 1 n3bexaTb TSKENbIX NOCNeACTBUNA
HapyLleHns obMeHa. KakoBa BEPOATHOCTb POXAEHUS BObHBIX AETEN B CEMbE, e OJWH U3
CYnpyroB roMO3WUroTeH Mo reHy rasakTo3eMun, Ho pa3BuTre 60s1e3HN y Hero 66110 NpeaoTBpPaLLEHO
JINETON, @ BTOPOI reTepo3nroTeH Mo rajakTo3eMun?

Y 300p0BOro YesioBeka B Moye 06HapyXMBaeTCa anaHvH, Cepum, ryTaMnHOBAA KMCI0Ta U FINLMH.
Y yenoseka, 60/1bHOr0 LMCTUHYPUEN (Comep)kaHne B MoYe BONbLLEro, YeM B HOPME, YnCa
aMWHOKMCNOT), C MOYON UCLENA0TCA aMUHOKUCSIOTbI, KOTOPLIM COOTBETCTBYIOT CNelyio- Wue
Tpunnetol U-PHK: YUY, YI'Y, TLY, I'TY, UAF, UT'Y, AAA. HanuwwnTe TpunaeTbl, COOTBETCTBYOLLNE
aMWHOKMNCNOTaM, UMEIOLLMMCS B MOYe 340P0OBOr0 YeN0BEKa.



4. Y YyenoBeka Hanu4yume B 3pUTPOLMTaX aHTUreHa pe3yc-hakTop (peHoTnun Rh+) obycnosneHo

7

10.

11.

LOMUHAHTHbIM reHoMm - [1. Ero annenb d obycnaenmeaeT OTCyTCTBME 3TOro aHTUreHa (peHotun Rh-
). TeH | rpynnel kposu (10) peueccrnBeH B oTHowweHun reHos Il rpynnbl (IA) n TpeTben ( IB). Ba
nocnegHnx annens KOGOMUHaHTHbI, U ux coveTaHme (IAIB) obycnasnmeaeT IV rpynny Kposu.
My>X4MHa, UMEIOLLUA pe3yc-0TpuLaTesIbHYI0 KPOBb IV rpynnbl, XXEHUICSH Ha XEHLLNHE, NMEIOLLLEN
pe3yc-nonaoXunTensHyo Kposb Il rpynnbl. OTew, XXeHbl UMen pe3yc-0TpuLaTesbHYI0 KPoBb | Fpynmnebl.
B cembe umetoTcs ABa pebeHka: nepsbii UMeeT pe3yC-0TpuLlaTesbHy KpoBb Il Fpynnbl, BTOPOR
pe3ycC-nonoXXnTenbHy KpoBb | rpynnbl. CyaebHo-MeAnUNHCKas 3KCnepTu3a yCTaHoBMAA, YTO OAMH
N3 3TUX geTen BHebpayHbli. Mo Kakon U3 AByX Nap ajanesien UCKYaeTcs OTLOBCTBO?

. rﬂyXOHeMOTa CBA3aHa C BpO)Kﬂ,eHHOIZ FJ'IyXOTOI?I, KOTOpasda NpenaTCcTByeT HOPpMaJibHOMY YCBOEHWIO

peyn. HacnepoBaHve ayTOCOMHO-peLieccuBHoe. CpeaHas YacToTa 3aboneBaHna konebnetcsa no
pa3HbIM CTpaHaM. [1n1a eBponencKnx CTpaH oHa paBHa NpubansmtensHo 2:10000. Onpepenute
BO3MO>XHOE YMCJI0 FreTEPO3UrOTHBIX MO FyXoTe N0AeN B paiioHe, BKoYatowem 8 000 000
Xutenen.

8. TeMbl 4OKNAOOB:

Tema «bnosaornsa pasmMHoOXeHUs v pa3Butusa» (2.7 n 3.7)

. PereHepaLu/l;l. dusnonormyeckas n aganTuBHas pereHepauns. KneTo4Hble UCTOYHUKN

pereHepauum.

. |-|0CT3M6pI/IOHaJ'IbeII7I nepmnon oHToreHesa. Tunbl I'IOCT3M6pI/IOHaJ'IbHOFO pa3BUTNA. Tunol poCTa

OpraHn3moB.
MpPoaoSIKUTENBHOCTL OHTOreHE3a KakK BMA0BOW NPU3HaK.
3aBUCKMOCTb NPOSABIEHNSA CTAapPEHUS OT FeHOTUMNa, YCIOBUIA 1 06pa3a »XM3HW.

. CTapeHme KaK 3Tan nHANBMAYasbHOIro Ppa3BUTUA. MexaHun3Mbl CTapeHuns (MOJ'IeKyJ'IFIprIe,

reHeTUYeCKne, KNETOYHbIE N CUCTEMHbIE).
Kputnyeckne nepnofbl B OHTOreHe3e 4esioBeKa.

Tema «KoHuenuyuu, TEeoOPUN N rnroTe3bl BOSHNKHOBEHUA XXU3HN Ha 3emsne. 3BoIIOUNOHHOE y4eHne»
(2.913.9)

. Teopus camo3apoXxeHns Xu3Hu, ee oTpuuaHue (onbiTel ®.Pegu, cnop Mactepa u MNywe).

SKCnepuMeHTaibHble MOATBEPXAeHNA abrnoreHesa (onbIT Munnepa - HOpu).

XnMnyeckas agoaouus (bruoxummnyeckns nam npebrnotmnyeckas 3BoaoLuns).

'mopoTepMalsibHble UCTOYHUKK 3ap0XKOEHUSA XKU3HU.

mnoTesa naHcnepMmunn.



12. TwunoTe3a PHK-Mupa.

13. Mepexon K opraHM3MeHHOMY YPOBHIO.

14. [lpeBHenLne cnegbl XNU3HN.

15. LUCA - nocnegHuin yHuBepcanbHbin 06N Npeaok.

16. MNepBble coobLLECTBA XMBbIX OPraHN3MOB.

17. MoasneHne 3yKapruoTUYeCKON KJIETKU.

18. Ponb cMmbrosa Ha HaYvalbHbIX 3Tanax 6uonormyeckom asoaoLUN (B bakTepunasbHbIX MaTax).

19. CumbuoTunyeckas Teopus 3BOJIIOLNN.

20. CoBpeMeHHas 3BOJIOLMOHHAsA Teopus. Bknag MOJ'IeKyJ'IHpHOVI 6uonorum B NnoHMMaHmne npoueccos
3BoJitoynn.

21. HacnepnoBaHue npnobpeTeHHbIX MPU3HAKOB (FOPU30HTaIbHLIN MepeHOC reHoB).

Tema «3konorusa n buocpepa» (2.10 n 3.10)

22. B3anMOOTHOLLEHUS YenoBeKa 1 bruoctepbl, 0OXpaHa OKPYXKatoLLel cpefbl U COXPaHEHUe BUA0BOro
pa3Ho0bpa3ns XUBbLIX OPraHM3MOB.

23. Hoocdepa, ee npownoe, HacToswee n byayuiee.

24. OxpaHa OKpY>XaloLlen cpelibl U COXPaHeHVe BUAOBOro pa3Hoobpasns XMBbIX OPraHn3MoB.

25. MenunKo-6nonornyeckne acnekThbl HOOCHEPbI U OXPaHa 3[0POBbS YEI0BEKA.

26. DKOJIOrMYyeCcKnn KpUsnc 1 COCTOSHME 300P0BbA YesloBeKa

27. OKpy»Katollaa cpefia Y reHeTUYeCKMIn rpy3 YesioBeYeCcKux nonynsauni



28. Menuko-bruonornyeckme acnekThbl HOOCCpepr N OXpaHa 300p0BbsA HEJI0BEKA.

19.4. MeToauyeckue MaTepuanbl, onpepensiolime npouenypbl OLeHUBaHUA 3HAHUWA, YMEHUR,
HaBbIKOB U (MN1M) OoNbiTa AEATENIbHOCTU, XapaKTepu3yloLmxX dTanbl POPMUPOBAHUA KOMNETEHLUI

OueHKa 3HaHWUiA, YMEHWIA 1 HAaBbIKOB, XapakTepu3yioLlas 3Tanbl (hOPMUPOBAHNS KOMMETEHLMA B paMKax
N3y4YeHns ONCLUUMNVHBI OCYLLIECTBNISAETCS B XO[€e TEKYLLEN 1 MPOMEXYTOYHON aTTecTauuii. TekyLas
aTTecTauus NpoBOAUTCS B COOTBETCTBUM C M0NI0XKEHMEM O TeKyLel aTTecTauumn 0byyatoLLmxcs no
nporpamMmam BoicLIero obpa3oBaHns BOPOHEXXCKOro roCy1apCTBEHHOMO YHUBEPCUTETA. TekyLlas
aTTecTauus NpoBOAUTCA B hopMax: YCTHOrO onpoca (MHAMBMAYabHLIA ONpoc, hpoHTanbHas beceaa,
NOKNaAbl); MUCbMEHHbIX PaboT (KOHTPOSIbHbIE, 3CCE, BbIMOJIHEHNE NPAKTUKO-OPUEHTUPOBAHHBIX 3aaHUNA,
nabopaTopHble paboTbl 1 Np.); TECTUPOBaAHNSA. KpuTepnmn oLeHMBaHUS NPUBELEHbI BbiLLE.
MpoMeXxyTo4YHas aTTecTauus NpoBOAUTCS B COOTBETCTBUM C M00XKEHMEM O MPOMEXYTOYHON aTTECTaLUN
obyyatoLmxcs no nporpamMmam Boiclero obpa3oBaHns. KOHTPOSIbHO-M3MepUTESNbHbIE MaTepUuasbl
MPOMEXYTOYHON aTTECTALMM BKIOYAOT B cebs TeOpeTnYecKre Bonpockl, No3BoNSIOLLNE OLEHUTD
YyPOBEHb MOJIy4YeHHbIX 3HAHWIA 1 NPaKTUYeCcKne 3afaHuns, NO3BONSIOLLNE OLEHUTL CTEMNeHb
CHhOPMUPOBAHHOCTY YMEHUIA N HABLIKOB. PN OLEHUBAHUM UCMOJb3YIOTCS KaYeCTBEHHbIE LLKaJlbl OLIEHOK.
KpnTepun oLeHBaHNA NpYBeAEHbI BhilLe.



