MuHobpHayku Poccum
®EJEPAJIbHOE FTOCYOAPCTBEHHOE BIOA>KETHOE OBPA30OBATEJIbHOE YYPEXXOEHUE
BbICLUEFO OBPA3OBAHUA
«BOPOHE)XXCKU rOCYQAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)KOAIO
3aBenyoLmin Kaghenpon
BMoOXUMMM 1 PU3NONOTUN KNETKM

~/ EnpuHues A.T.
A

PABO4YASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
561.5.19 buonorusa
1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
30.05.01 MEAVLUWNHCKAA BUOXUMINA
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. CocTaBuTEeNU NporpamMmmbi:
CenuBaHoBa HaTtanusa BnagmumupoBHa, AOUEHT Kadeapbl BOXuMMm n nsnonornm KneTku,

KaHaupaT bruonornyeckmx Hayk, EnpuHues Anekcanap TpogumoBuY, 3aB. Kadeapon Bruoxummm un
umsmonormm KneTku, LOKTOop bronornyecknx Hayk, bawapnHa Onbra BnaanmMmnpoBHa, OOLEHT Kadeapsl
6rousnkm n bnoTexHoNornn, KaHanaaT BUONOrNYecKnx Hayk

7. PeKkoMeHpOBaHa:

8. YYyeOHbIN ron;:

2020-2021

CemecTtp(bl):

1,2

9.llenu n 3apa4um y4ebHOU AUCLUNNMNHDI:

onpeaeneHne 0CHOBHbIX MOHATUI Bronorum, hopMnpoBaHne NpeacTaBaeHNs 0 CTPYKTYPE XUBOW
MaTepun 1 Hanbonee obLINX €€ 3aKoHaX, a TakXe U3yYeHne MHOroobpasmns XX13HN, eé MPOUCXOXKOEHNS 1
3BOJOLLUN.

3ajavn:

1. OaTb onpegeneHue 61Uoaormm Kak Haykm n chopMmMpoBaTb NPeacTaBIeHNE O CYLLHOCTU XU3HU.

2. O3HaKOMUTb C OCHOBHbIMY ABJIEHUAMU N 3aKOHOMEPHOCT MU, CBONCTBEHHBLIMU BCEMY XXUBOMY Ha
pa3HbIX YPOBHAX OpraHu3aLmnn.

3. PaccMoTpeTb CTPYKTYPY U PYHKLNOHUPOBAHME XMBbLIX OPraHn3MOB.

4. N3y4nTb Bronornyeckoe pasHoobpasme XUBbIX CyLLECTB.

5. M03HaKOMUTCSA C 3BONIOLMOHHbLIM YYEHWEM.



6. an06peCTI/I HaBbIKW MPaKTN4Ye€CKOro n3y4eHumn4 buonornyecknx 06 bEeKTOB.

10. MecTo yuyebHOM aucuMnAnHbI B CTPYKTYpe OOM:

YyebHas gucumnamHa «buonorna» oTHoCcUTCA K 6a30BoM 4YacTu bnoka 1 «AucunnauHel (Mogynun)»
denepasbHOro rocynapcTBeHHOro obpa3oBaTeNibHOrO CTaHAapTa Bbicwero obpa3oBaHusA Mo
cneunanbHocTtn 30.05.01 MeguuunHCcKaa buoxmumums (cneymanunucT).

Tp66OBaHVIﬂ K BXOOHbIM 3HaHWAM, YMEHNAM N HaBblkaM: B/llageHWe OCHOBHbIMW MeTOOaMW Hay4YHOro
MO3HaHWNA, NCMONb3yeMbIMU MPKN 610N0OrNYecknUX NCCNenoBaHNAX XNUBbIX 0ObEKTOB N 3KOCUCTEM:
onncaHme, namepeHmne, npoeeaneHmne HabngeHWI; BbISBAEHNE U OLIEHKA aHTPONOreHHbIX N3MEHEHUN B
npunpoae, BJlajeHNe METOJaMU CaMOCTOATENIbHON MOCTAHOBKU BMONOrn4yecknx SKCMEPUMEHTOB,

onncaHmAa, aHannmsa N OUEeHKN OOCTOBEPHOCTW MOJYHEeHHOro pesyJibTaTa.

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNIMHE/MOAYJIO (3HAHUA, YMEeHUSA, HaBbIKK),
COOTHECEHHble C NIaHUpPYyeMbIMU pe3ysibTaTaMU 0CBOeHUA obpa3oBaTesibHOM NPOrpaMmMbl
(KkoMneTeHUMAMMU BbINYCKHUKOB):

Kon Ha3BaHune 3HaTb YmMeTb BnapeTb
OlMNK-5 roTOBHOCTLIO K CBOWNCTBA Mcnonb3oBaTtb HaBblkaMu
NCMNONb30BaHNIO Bbruonornyeckmnx (pyHLaMeHTanbHble Ka4yeCTBEHHOro
OCHOBHBbIX (P13MKO- CUCTEM, C/IOXKHYIO0 buonornyeckue onpeneneHuns
XUMUNYECKUX, MHOIOypPOBHEBYO npencTasieHns B cpepe OpraHnyecknx
MaTeEMATUYECKUX W opraHm3aumuto npodeccmoHasbHOn coegunHeHunn
NHbIX YKNBOW Npupoabl, nesATeNsHOCTY Ang KNeTKu;
€CTeCTBEHHOHAY4YHbIX = OCHOBHbIE peLLueHns HOBbIX 3a4av; MUKPOCKOMNYECKOro
NMOHATWI N METO0B 0cobeHHOCTU BOCMPUHMMATb nccnenoBaHus
npw peweHnn opraHusaunmu WHHOBALWW B LENAX npenapaToB KJIETOK
npogeccnoHanbHbIX KJIeTOYHOr 0 COBEPLUEHCTBOBAHMSA N TKaHen n
3agad YPOBHS: CTPOEHME cBOel apyrnmum
KNeTKu, npogeccnoHanLHoOMN B6ronornyeckmmm
opraHu3aumto nesATeNbHOCTY MeTogaMn ans
HacneaCTBEHHOr 0 peLleHns
MaTepuasna n ero npoeccmoHasnbHbIX
peanusaumnio B 3agad

KNeTKe,
BocCcnpon3eeneHmne
KNETOK;



Kopg Ha3BaHune

NK-6 CrnocobHOCTbIO K
NPUMEHEHNIO
CUCTEMHOro aHann3a
B U3YYEHWN
brnonornyeckmnx
cucTem

3HaTb

OyHOaMeHTaNbHbIe
OCHOBbI
buonormyeckunx
3aKOHOMEpPHOCTEN,
CTPOEHME 1
CBOWCTBA XNBON
MaTepun, obuime
MONEKYNISAPHbIE
MeXaHU3Mbl
B3aVUMOLENCTBUNA,
JleXKallux B 0OCHOBe
buonormyeckunx
npoL,eccos

12. O6beM AuCUMNIUHBI B 3a4eTHbIX eauHUuLax/yac:

9/324

dopMa NPOMEXYTOYHON aTTeCTaLUM:

3a4eT C OLEeHKON,9K3aMeH

13. Buabl yuebHon paboTbl

Bupn yyebHon paboThl

AyLNTOPHbIE 3aHATUA
JIEKLMOHHbIEe 3aHATMA
MpakKTnyeckune 3aHATUA
NabopaTopHble 3aHATMA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpoMeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

13.1. Copep>xaHue AUCLUNIIUHDI

n/n HanMeHoBaHMe

pasfena aAuCLMmnnHbI

1. Jlekuumn

YmeTb BnapeTb
CamocToATesIbHO TepMuHoONOrnen
aHanu3npoBaTb LaHHOW
MeAMNLNHCKYI0 ANCLMNAVHBI;
NHOpMaLNIO, CnocobHOCTLIO K
yCTaHaB/MBaTb CNCTEMHOMY
NPUYNHHO-CNEACTBEHHbIE  MbILLEHUIO
CBA3N B

(DYHKLMOHNPOBaHNN

buocncTem passinyHOro

YPOBHS OpraHusauuu,

CpaBHUBATS,

aHann3MpoBaTh,

aprymMeHTMpoBaTh OTBET,
WNNIOCTPMPOBATL €ro

cXemamu u

pucyHkamu;icnosib30BaThb

noJsiydyeHHble 6azoBble

TeopeTnyeckue 3HaHnS

Ha BCeX NocnenyLnx

3Tanax obyyeHns n B

OyaoyLen NnpakTnyeckon

LeATeNIbHOCTN.

Cemectp 1 CemecTp 2 Bcero
50 50 100
16 16 32

0
34 34 68
94 94 188
0
0 36 36
36 36
144 180 324

CopepxxaHue pasfena gucUUnnHbl



n/m HanmeHoBaHue CofepxaHve pasfena AucLUnnanHb
pasgena AUCUUNIUHGI

1.1 BeepeHue. buonorns  Mpeamet 6uonornm n CTpykTypa 6rnonorni4eckon Hayku.
Kak Ba)xkHaf Knaccngukaumsa 6nonornyecknx Hayk B 3aBUCMMOCTU OT
COCTaBHad 4YacCTb obbekTa NCCNefoBaHN U OT YPOBHS OpraHmn3aumm XuBbIX
€CTEeCTBO3HaHMA. 06bekToB. O6bekTbl 6uonormm. MHoroobpasme XnBonm

npupoabl. 3afaym obuien buonormnn. 3HaveHmne obuyen
6uonorum B eCTeCTBEHHOHAY4YHOWN KapTuHe Mupa
(MaTepranncTMyeCckoe MMPOBO33PEHNE, SKOIOrMYECKOEe
MbILLJIEHME, MPaKTUYeCKoe 3HaYeHne, TeopeTnyeckas
OCHOBa MeAULMHbI). EQMHCTBO XMMMUYECKOro COCTaBa,
obmMeH BeLecTB 1 3HepPrumn, pa3gpakKMmMocTb,
CrnocobHOCTb K POCTY 1 Pa3BUTKIO,
CaMOBOCMNpoOn3BeAeHNE, HACNeACTBEHHOCTb, afanTauuns.
MeTonbl 0buien buonorun: aMmnupuyecknii (HabnwaeHns,
3KCNEPUMEHT, CPAaBHUTENbHbIA METO, CUCTEMHbIN) U
TeopeTuyeckuni (akT - rnmnoTesa - SMANPUYECKINIA
YPOBEHb - 3aKOH - Teopus).

1.2 OCHOBHbIe NpU3HaKKY ATpnbYThI XXU3HW: YNOPAA0YEHHOCTb U CNELNGUYHOCTb
XKVBOW MaTepuun. CTPYKTYPbI, LLENOCTHOCTb U AUCKPETHOCTb; 06MeH
OnpepneneHune BELLEeCTB W 3Heprun; camoperynauma n romeocTas;
MOHATUSA «<KU3Hb» MaTepuranbHasa CyLHOCTb XU3HU. VicTopuyeckoe

pa3BuUTUE B3rNSA0B Ha NPUPOAY XMN3HW. MaTepunanm3m:
MeXaHULUMN3M, MalLMHHaA Teopusi, PU3NKaam3m.
Npeann3m, Butannsm. COBPEMEHHbI B35 Ha CYLLHOCTb
XUN3HU. CUCTEMHasa opraHM3auns XnU3Hu. YpoBHM
OpraHu3aLmnmn XNBbIX CUCTEM (OpraHUYeckne MoneKybl,
MaKpPOMOJIEKY bl M UX aHCaAMBN, KNEeTOoYHbIe OpraHes b,
KJIETKWN, TKaHW, OpraHbl, OPraHn3msbl, Nonyaauumn, BUabl,
coobuecTBa, s3KoCcucTeMsl, buoctepa).



n/n

1.3

14

HavmeHoBaHMe
pasfena guCUMnIMHbI

bronornsa kneTku

XVMUYecknin coctas
3YKapuoTMyecKmnx
KJ1IeTOK

CofepxaHve pasfena AucLUnnanHb

STanbl Pa3BUTUA LUTONOMUN - YHEHUS O KJIeTKe.
KneToyHasa Teopusa LLBaHHa. EANMHCTBO 1 pa3Hoobpasme
KJIETOYHbIX TUMOB. OCHOBHbIE TUMbI KJIETOK:
NpoKapunoTmnyeckas KneTka - bakTepranbHas u
ayKapuoTu4eckas KeTka - pacTuTeNlbHas U XUBOTHAS.
CXoLCTBO ¥ pasnyne ABYyX TUMOB KJETOK.
CnmbrnoTryeckas Teopus NPOUCX0XKAEHNS SYKapUOT.
Bupychl Kak ocobas hopma opraHum3auum maTepun.
MoBeneHve BUPYCOB - BUAbI UH(DEKLNA. XKU3HEHHbIE
LnKAbl. Bupychl kak Bo3byaunTtenn 3aboneaHuin
pacTeHU, XXNBOTHbIX N YenoBeka. bakTepun. CTpoeHune
b6akTepuin. [paMM-N0SI0XKNTESIbHbIE N FPaMM-
oTpuuaTensHble 6akTepumn. POCT 1 pa3MHOXXEHME,
XU3HEHHbIe LMKbl. [eHeTn4yeckaa pekombrnHauuns
(TpaHchopMaums, KoHbloOrauus, TpaHcaykumsa). NMutaxue:
canpouTbl, CUMOUOTHI, Napa3nTbl. 3HaYEHNe.
MaToreHHble bakTepun Kak Bo3byaunTtenn 3abonesaHmn y
XKVBOTHbIX 1 YeNI0BEKa. JyKapmoTuyeckas KieTka.
MpUHUMNbI CTPYKTYPHON opraHm3auunn knetok. Obuas
CXeMa CTPOEHUS XXNBOTHOWM U PaCTUTENbHON KNETKMN.
OCHOBHblE CTPYKTYpPHblE eanHnLbl 1060 KNeTKu.
MembpaHsbl. dapo CTpoeHue agpa. MpoTonnasma,
LUuTONNasMa, LUT030/1b. DHAOMNNA3IMATUYECKUIA
peTukynym. Pnbocomel. Annapat 0SibaXXN.
MuTtoxoHgpun. Jinsocomsl. Nepokcucomsl. Llutockener
KneTku. MNatonormsa kneTok. MaTonorus KNeTo4yHoro sapa.
i3MeHeHMnsa CTPYKTYypbl, pa3Mepos, (GopMbl 1 YMcaa
MUTOXOHAPWI. MUTOXOHAPUabHbIE 3a601eBaHNS.
JInzocomHble 6onesHn (6onesHm AM30COMHOro
HakomaeHns). I3aMeHeHUs rpaHyIapHON
3HA0MNNa3MaTUYECKOW CeTM U pnbocoM. MepoKCUCOMHbIE
bonesHw.

XuMmnyeckas opraHm3aLms 3yKapnuoTu4ecknx KneTok.
HeopraHuyeckne n opraHnyeckne BeLlecTsa, BXoAslve B
COCTaB KJIeTKU. PoJib U OYHKLUN OTAENbHbIX XUMUYECKNX
3/IEMEHTOB U BOJbl B KIETKaX U OpPraHn3Max 3yKapuor.
YrneBoabl M AVNUAbI: CTPYKTYPHAs OpraHn3aLmns u posb B
KNneTke.



n/n

1.5

1.6

1.7

HavmeHoBaHMe
pasfena guCUMnIMHbI

MeTabonnsm

MonekynspHbIi 1
KJIETOYHbIA YPOBHM
opraHm3aumnm XnBom
MaTepun.

Buonorus
Pa3MHOXEHMUSA 1
pa3BuUTUSA

CofepxaHve pasfena AucLUnnanHb

MoHaTne o meTabonnsme. AHabonnsm n katabonumsm.
DHepreTnyecknin obMeH B KNeTKe 1 ero CyLIHOCTb. Tansl
3HepreTuyeckoro obmeHa. AT®. Obas xapakKTepucTmnKa
KJIETOYHOro gbixaHus. Fankonus n uukn Kpebca.
[bixaTenbHasa Lernb U OKUCINTESIbHOE
thochopuampoBaHme. AHaspobHoe ObixaHue.
BHYTPUKNIETOYHBIN NOTOK BewecTB. MexaHn3Mbl
perynsaumuyM BHyTPUKIETOYHOro romeocTasa. ipyrue
BHYTPUK/IETOYHbIE MEXaHM3Mbl 06LLLEro 3Ha4YeHus.
ABTOTpOPHOE NUTaHne. Knaccnpurkaumsa opraHm3Mos Mo
rNIaBHbIM UCTOYHMKAM YrJiepoLia U 3HepPrun, KOTopble OHK
ncnosb3ytoT. dotocnHTe3. OOTOLAbIXaHME.
doTocMHTE3unpylowme bakTepun N CMHe-3eNeHble
BOLOPOC/IN. XeMOCUHTE3. KpyroBOpoThbl MUHEpPasIbHbIX
3N1eMeHTOoB (bnoreoxummnyeckune Lnknbl). FetepoTpodHoe
nuTaHue u ero Tunbl. 3aboneBaHns, CBA3aHHbIE C
obMeHOM BeLLecTB. BuTaMMHHas HeQOCTaTOYHOCTb.
AnnmeHTapHasa guctpodus. Oxuperne. nabeT.
HapyweHus obmeHa sHepruen.

CTpykTypa 6€1K0B. YPOBHU CTPYKTYPHOWN OpraHu3auum
6enka. MoHaTue o honauHre 6enkos. leHaTypaums
6enka. OyHKUMM 6enKoB.

CTpyKTYypa HYKNenHOBbIX KUCJI0T. brosiornyeckas posb
HYKJIenHOBbIX KucaoT. AHK. MNepBnyHaa n BTopn4Has
CTpYKTypa. Mozesnb YoTcoHa - Kpuka. MNonumoppusm
CTPYKTYpbl OHK.

Mepenaya reHeTUYECKOM NHGOPMALIUK B KETKE.
Pennukaunsa OHK, OCHOBHbIE MPUHLATIBI.

CtpykTypa PHK. Bugbl PHK.

TpaHckpunumns. OCHOBHbIE 3Tanbl TRAHCKPUMLLUN.
[eHeTMYeCKUn KoL 1 ero CBONCTBA.

TpaHcaumna. MexaHu3M 1 3Tanbl TPaHCIALNN.
CoBpeMeHHas mofenb MembpaHbl. PyHKLMN MeMbpaH.
OcCHOBHbIe cnocobbl Nepenayn CMrHana B KJIETKY.
TpaHCnopT BelecTs Yepes buonornyeckmne membpaHobi.

Pa3MHOXeHVe 1 pa3suTre. Cnocobbl pa3MHOXEHUS
XKMBbIX OPraHn3MoB. XXN3HEHHbIN LK, OHTOreHes.
FameToreHes. CTpoeHune ramer.

STanbl aMbproreHesa.



n/n

1.8

1.9

1.10

2.
MpakKkTuyeckue
3aHATUA

3.
JlabopaTtopHbie
pabotbi

3.1

HavmeHoBaHMe
pasfena guCUMnIMHbI

OcHOBbI 06LLEeln 1
MeOUUUHCKON
reHeTuKu

KoHuenuun, Teopun 1
rMnoTe3bl
BO3HWUKHOBEHUSA
YKU3HU Ha 3eMne.
IBOJIOLMOHHOE
y4eHune

JKoNorma n
buoctepa

He NpefyCMOTpEHbI

BeepgeHune. buonorus
KaK Ba)kHas
COCTaBHas 4acCTb
€CTEeCTBO3HaHUS.

CofepxaHve pasfena AucLUnnanHb

OcHOBbI reHeTUKN. 3akoHbl MeHaens. Lnutonoruyeckue
OCHOBbI 3aKOHOB Hac/eACTBEHHOCTU MeHaens. eHoTun v
deHoTumn. CNOXHOCTb reHoTuna.

XPOMOCOMHas Teopmsa HacnefCTBEHHOCTW. 3aKOH
cuensieHnsa reHos MopraHa.

CoBpeMeHHble NpeacTaBeHns 0 reHe.

MnoTe3bl 0 BO3HUKHOBEHUN XU3HW Ha 3emse. Teopus
abuoreHesa.

DBOJIIOLIMOHHOE Y4YeHNe.

Teopus asosounn Y. JapsmHa. OCHOBHbIE MONOXKEHMS.
CuHTeTuYyeckasa Teopus 3BOJIOLNN N COBPEMEHHAS
3BOJIOLMOHHAA Teopus. FeHeTUYeCKne XxapakTepucTrkm
nonynauunn.

SieMeHTapHbIe 3BOJIIOLMOHHbIE (DAKTOPbI.
3aKOHOMEPHOCTN MaKpO3BOMOLMK. HanpaBneHus
3BOJIOLMY FPynn opraHn3mMoB. ®opMbl 3BOJIOLUN TPy,
Buonornyeckuin nporpecc n 6Monornyeckuin perpecc.
AHTpoOMnoroeHes, ABMXXYLLNE CAJIbI, OCHOBHbIE 3Tarbl.

OCHOBHbIE MOHATWSA 3KOJIOTUN: IKOSOrNYeCcKne pakTopbl,
nonynauus, broueHos, akocuctema. OCHOBbLI 3TONOMUN.
B3anmooTHOLWEHMA YenoBeka u brocdepsbl, oxpaHa
OKpYy>KatoLLen cpefbl U COXpPaHeHne BUL0BOro
pa3Hoobpa3ns XuBbIX opraHu3moB. Hoocdepa, ee
npowsioe, HacTosee n byayulee. Meanko-
Bbuonornyeckne acnekTbl HOOCKHEPLI 1 OXpaHa 340P0OBbA
yenoseka

MeToAabl M3y4eHns KneTok. CBeToBas MMKPOCKOMMS.
MpyHUKUN yCTPOMCTBa CBETOBOI0 MUKPOCKOMa, ero
BO3MOXHOCTW. DN1€KTPOHHAs MUKPOCKONUA. MpuHLMN
YyCTPOMCTBa 3N1EKTPOHHOIr0 MUKpOCKonNa. MoHATue
buonornyeckom cuctemsl. NpossrneHune
0611ebnonornyecknx 3aKkOHOMepHoOCTEN y NoAeN.
BuocoumnanbHasa npupona YenoBeka.



n/n

3.2

3.3

3.4

3.5

HavmeHoBaHMe
pasfena guCUMnIMHbI

OCHOBHble MPU3HaKK
XKNBOW MaTepun.
OnpepenexHue
MOHATUS «KU3Hb»

bronorusa KkneTku

XVMUYeckKnin coctas
3yKapnoTUYECKUX
KJ1IeTOK

MeTabonnsm

CofepxaHve pasfena AucLUnnanHb

HacNeaCTBEHHOCTb U M3MEHYMBOCTb; CNELMPUIHOCTb
B3aMMOOTHOLLUEHWI CO CPeaoit; CTapeHne n cMepTb. MOHO-
N NONNaTPMOYTMBHBIA NOAXO0AbI K ONPeaeneHnio NOHATNA
«KN3Hb».

dyKapuoTnyeckas KneTka. MpuHUKNbl CTPYKTYPHOW
opraHm3aumm KneTok. ObLLas cxema CTPOEHUS XKUBOTHOW
N PacTUTENbHON KNeTKN. OCMOTUYECKME SIBNEHNS B
kneTkax. lNatonornsa knetok. [aTosorna KNeTo4Horo
snpa. 3MeHeHUst CTPYKTYpPbI, pa3MepoB, hOpMbl 1 Y1Cna
MUTOXOHAPWI. MUTOXOHAPUabHbIE 3a601eBaHNS.
JIn3ocomHble 6onesHn (60n1e3HM NM30COMHOI0
HakomaeHns). I3MeHeHUs rpaHyIapHON
3HAoMMa3MaTUYecKom ceTn n pnubocom. NMepoKCNCoOMHbIE
6onesHn. Bupycol kKak Bo3byanTenn 3aboneBaHmm
PaCTEHUN, XXMBOTHbIX 1 YenoBeka. bakTepun, aHanus
MUKPOBMOOrn4eckoro cocTaBa.

HeopraHunyeckune n opraHnyYeckme BewecTBa, BXoAsLMe B
COCTaB KNEeTKNU.

PaccTponcTBa BOAHO-2/IEKTPOINTHOIO 0bMeHa
(oucrngpum). ObessoxuaHme. OTekn. Yrnesoabl u
NMNUAbI: CTPYKTYPHAsA opraHn3aumsa n posb B KNeTKe.

JHepreTnyecknii 0bMeH B KNeTKe M ero CyLHOCTb. Tanbl
aHepreTuyeckoro obmeHa. AT®. Obwas xapakTepucTmKa
KNeTOYHOro AblXxaHuns. POTOCUHTES.



n/n HanmeHoBaHMe
pasgena aAMCLMNINHBI

3.6 MonekynspHbIA ©
KJIETOYHbIN YPOBHM
opraHun3aumm XXnBow
MaTepuun.

3.7 Buonorus
Pa3MHOXEHMNS 1
pa3BUTUSA

3.8 OCHOBbI 06LEN 1
MeOULUUHCKON
reHeTUKN

CofepxaHve pasfena AucLUnnanHb

TexHuka 6e3onacHOCTY Npu NpoBeAeHUN NabopaTopHbIX
paboT.

LiBeTHblE peakummn Ha 6enkn 1 aMMHOKNCIIOTbI.
OnpegneneHne cogepxaHusa 6enka B npobe MeTonoM
JNoypwn.

KoHTponbHas paboTa no Teme «CTpyKTypa v yHKLUN
6enkos».

HykneunHoBble kncnoTbl. CTpykTypa AHK. MoaroTtoska
06pa3LoB MMEMOLMNTOB ANS U3YHEHNS CTPYKTYpPbI
XpOMaTMHa MeTOA0M (hJlyOpeCLLEHTHON MUKPOCKOMNMK (C
KpacuTenem akpuanHOBLIM OpaHXeBbIM), 06CyXaeHne
pe3ynbTaToB paboThl.

PHK. Bugbl PHK, nx cTpykTypa n yHkuUuKn. NoLroToska
[LOKNaLoB.

KoHTponbHas paboTa no Teme «HyKnenHoBble KNCIOTbI.
MexaHn3Mbl Nepefayn reHeTUYeCKoOn NHMoOpPMaLMn».
CTpykTypa 1 dyHKUUn membpaH. ccnepgosaHme
O0CMOTUYECKOro remMonunsa spuTpounTos. OnpeneneHune
OCMOTUYECKOW XPYMKOCTU 3PUTPOLUTOB. Buabl
TpaHCNopTa BELLeCTB Yepes KAeTo4YHY MeMbpaHy.
PeweHune 3aga4y no teme «CTpyKTYypa v QYHKLAN
mMeMbpaH, MeMBpaHHbIN TPAHCMOPT».

Buonorna pasmMHoXXeHUs n pa3BuTKA. FlameToreHes.
JNabopaTopHas paboTa «/3yvyeHune rameToreHesa u
onNoA0TBOPEHMA B 06pa3Liax C MOMOLLbIO CBETOBOI0
MUKPOCKOMa».

SmbpuroreHes. JlabopaTopHasa paboTa «M3yyeHne
apobneHns n ctpoeHns 6nactynbl B 06pasuax C MOMOLLbIO
CBETOBOI0 MUKPOCKOMa».

MoaroToBka v 0bCyXaeHne OOKIafLOoB MO TeMe
«OHTOreHes. OCobeHHOCTN OHTOreHe3a YesoBeKa».
KoHTponbHasa paboTa no Teme «Pa3MHOXeEHNE 1
pa3BuTmE».

3akoHbl MeHgenst. ChoXXHOCTb reHoTuna. PeweHne 3a0ad
no Teme.

CuenneHHoe HacnefoBaHue. F'eHeTuKa nona. PeweHne
3ajav.

13MeH4MBOCTb. Bnabl M3MEHYNBOCTN.

MeToLbl N3y4eHNs reHeTKK Yenoseka. CocTaBneHune
reHeanornyeckoro Lpesa.

MonynsumnoHHasa reHeTuka. 3akoH Xapau-BanHbepra.
HacnencrtBeHHble 601e3HM YenioBeka. PelleHne 3agay no
Teme.



n/n HanmeHoBaHMe
pasaena aAuCUMnInHb

3.9 KoHuenuuu, Teopun 1
runoTessl
BO3HUKHOBEHUSA
XXWU3HW Ha 3emne.

CofepxaHve pasfena AucLUnnanHb

KpeaunoHUCTKNEe KOHLEeNumMn, KOHLenumumn
CaMO3apoXXaeHund, Teopun BEYHOCTU XKXU3HW NN
rmnoTesbl CTalOHAPHOIo COCTOAHNA, KOHLUENMUWX
naHcnepmun. Teopmun BOSHUKHOBEHUSA XXU3HU Ha OCHOBEe

3.10

SBOJIOLMOHHOE
y4yeHune

IKOoJI0rns un
buoctepa

XVMNYECKON 1 BMoN0rn4eckon 3BosIIoLMUN.

Tpyabl K. JInHHes. IBontoumoHHoe yyeHme XK.b. Jlamapka.
2BONOUNOHHOE y4yeHne Y. lapBuHa. CnHTETUYECKas
Teopus 3BOJOLUN.

[eHeTnYeCKMe XapakTepUCTUKM nonyaaumm. FreHooHa
nonynaunn. 3akoH Xapan-BanHbepra. eHeTurko-
aBTOMaTMyecKue npoweccol. MyTn n cnocobsl
BMAo00bpa3oBaTesibHOro npoLecca.

AHTpOMNOroeHes, ABMXKYLLMNE CUJIbl, OCHOBHbIE 3Tanbl.

B3anmooTHOLIEeHNS YenoBeka u brocdepsl, akTyasbHble
BOMPOCHI OXPaHbl OKPY>KatoLLlen cpelbl U 340p0BbA
yenoseka. Megmnko-brnonornyeckne acnekTbl HOOCHEPDI 1
OoXpaHa 340p0Bbs YesioBeka. BansgHme aHTponoreHHoro
(hakTOpa Ha Hac/NefCTBEHHbIE N HEHAC/IeACTBEHHbIe
3aboneBaHNs YenoBeka.

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA

JIeKUMOoHHbIe
3aHATUSA

Ne HanmeHoBaHue
n/n  Tembl (pa3anena)

MpakTnyeckme
3aHATNSA

JlabopaTopHble
3aHATUS

CamocToaTesbHas
paboTa

Bcero

OUCLMUMANHBI

BeeneHue.
Brnonorus Kak
Ba)KHas
COCTaBHas 4YaCTb
€CTeCTBO3HaAHMS.

OcHoOBHbIe
MPU3HaKN XX1BOW
MaTepuu.
OnpepeneHune
NOHATMA
«KU3Hb»

Buonoruns kneTkun

XMmn4eckunn
CcoCTaB
3YKapUOTUYECKUX
KJIeTOK

2 20 24

10 20 34

10 20 34



No HanmeHoBaHune JlekumoHHble  lMpakTuyveckne JlabopaTopHble CamocTosiTenbHas Bcero
n/n  Tembl (pa3aena) 3aHATUSA 3aHATNSA 3aHATUSA paboTa
ONCLUMINHBI

5 MeTabonmsm 4 10 20 34

6 MonekynspHoeii n 4 10 14 28
KNEeTOYHbIN
YPOBHMU
opraHum3auun
XKVBOW MaTepuu.

7 Buonoruns 4 8 20 32
Pa3MHOXXEHNS U
pa3BUTUS

8 OcHoBbl obWwenn 2 8 20 30
MeOUNLNHCKON
reHeTUKu

9 KoHuenuwun, 4 4 20 28
Teopun n
rMnoTessbl
BO3HWKHOBEHMS
YKU3HW Ha 3emne.
SBOJIOLIMOHHOE
y4yeHune

10 2konorua un 2 4 20 26
buochepa

32 0 68 188 288

14. MeToaunyeckue yKasaHusa ans oby4yalowmxcs no 0CBOEHUIO ANCLUMIUHDI

CamocTosTenbHasa paboTa CTyAEHTOB OCYLECTBASETCS C UCNOb30BaHNEM PEKOMEHA0BAHHbLIX Y4eOHNKOB
N y4ebHbIX Nnocobuin B xo4e NOArOTOBKM K MPaKTUYeCKMM M NabopaTOpHbIM 3aHATMAM. CTyOEeHThl
3HAaKOMATCHA C TeopeTMYeCcKMM MaTepuanom B MpoLecce NeKLMOHHOro Kypca, CaMOCTOATENbHO
npopabaTbiBalOT M yCBaMBAOT TeOpPeTUYECKME 3HAHMUS C UCMOJIb30BaHNEM pPeKOMeHAyeMon y4ebHOoM
nmTepaTypbl 1 y4ebHO-MeTOAMYECKMX NOCOOUIA, COrTacHO yKa3zaHHOMY CrnCKy (n.14).

Ha nabopaTOpHbIX 3aHATWAX CTyAeHTbl B COCTaBe Mafiol rpynnbl BbIMONHAWT y4ebHO-
nccnepoBaTenbCckyto paboTy. B xone nabopaTopHbIX paboT CTyAeHTbl NpuobpeTaloT HaBbliky 0bpalLeHmns ¢
bronornyecknmm ob6bekTaMm, ymeHme onpenenstb 0COBEHHOCT CTPOEHUS Pa3NyHbIX MOPGOOrNYEeCKMX
CTPYKTYpP Ha OUKCMPOBaHHbIX NpenapaTax, CXeMax 1 pUCyHKax, yMeHune pelaTth reHeTnyeckne 3agayu. B
KOHLle nabopaTOpPHOro 3aHATWUSA pe3ysibTaTbl U MaTepuanbl y4yebHO-nccaenoBaTenbCkon paboThl
LOKNafblBalOTCA NpenogasaTento, npu HeobxogmmocTun obcyxaatoTca B rpynne (ot4eT 0 nabopaTopHOM
3aHATUKM). B cnyvasax nponycka nabopaToOpPHOro 3aHATUSA MO KakuM-1mbo npuymHam CTyaeHT 0653aH ero
CaMOCTOATESIbHO BbIMOJHUTL NOA KOHTPOJIEM MpenofaBaTens BO BPEMA UHAUBUAYANbHbLIX KOHCYbTaL WA,

TeKkylllas aTTecTaums obecneynBaeT NPoBepKYy 0CBOEHMS y4ebHOro MaTepuana, NnpmobpeTeHns 3HaHWN,
YMEHMWIN N HaBbIKOB B MPOLIECCe ayAMTOPHOW U CaMOCTOATENbHON paboThl CTYAEHTOB, (POPMUPOBAHUS



npodeccnoHanbHbiX KomneTeHunn (OMK-5, MK-6). Tekywaa aTTectauma no gucuunnnanHe «bnonorma»
BKJt0YaeT B cebsa perynsipHble LoKNaAbl CTYAEHTOB Mo YKa3aHHbIM B ®OC TemMaM, OTBEThI Ha 3aHATUAX U
BbIMOJIHEHNE MUCbMEHHbIX KOHTPOJIbHLIX PaboT No KaXxaomy pasfeny AuCUMnanHel. MNpu NoaroToBke K
AoKnajaM CTYAEeHTbl M3y4aloT W KOHCNEKTUPYIT pekoMeHAyemyl npenofasaTteneMm y4yebHyto
nnTepaTypy, CaMOCTOATENIbHO OCBauMBalOT MOHATUWHbLIA annapaT. MMnaHWpoBaHWe W OpraHu3auus
TekyLWwunx aTTecTaunin 3HaHUN, YMEHUI N HaBbIKOB OCYLLECTBASETCSA B COOTBETCTBUU C COLepXaHneMm
paboyeln NporpamMmbl U KaneHOapHO-TEMATUYECKMM MIAHOM C NpUMeHeHneM (hOHAA OLLEHOYHbIX CPeaCTB.
Tekyllasa aTTecTaunsa asnsetcsa oba3aTenbHON, ee pesynbTaThl OLEeHUBaOTCA B 6annbHON cucTeme 1 no
peweHunto Kagenpbl MOryT ObiTb Y4TEHbI MPU NPOMEXYTOYHON aTTecTaumumn obyvatowmxcs. dopmon
NMPOMEXYTOYHOMW aTTecTauunm 3HaHWWA, YMEHWA U HaBbIKOB oOby4alwWwMxcs aABAgeTCH
angpdepeHUNPOBaHHbBIN 3a4eT B NMePBOM CeMeCcTpe W YCTHbIN 3K3aMeH BO BTOPOM.

ObyyeHune nuy C OrpaHMYeHHbLIMW BO3MOXKHOCTSAMU 340POBbA OCYLECTBAAETCH C Yy4eTOM WUX
NHOVBMAYaNbHbIX NCUXODUINYECKNX 0CODEHHOCTEN N B COOTBETCTBUN C UHAMBUAYANbHOWN NPOrpaMMon
peabunutaunun. Ona nuy C HapyweHuem cnyxa mHgpopmauua no yyebHon gucuumnnnHe (paboyvas
nporpaMmma AUCUMMAUHBLI, (POHA OLEHOYHbIX CPeAcCTB, OCHOBHAaA W OONOJHUTENbHas nuTepaTtypa)
pa3MmelleHbl Ha obpasoBaTenbHoM nopTane (http://www.moodle.vsu.ru). Ha NeKUWOHHbLIX W
nabopaTopHbIX 3aHATMAX NPU HeobXoAMMOCTU AOMyCKaeTCs NPUCYTCTBME aCCUCTEHTa, a Takxe
CypaonepeBOAYMKOB M TuUdNOCypLonepeBoAYNKOB. [IpoMexyTo4yHasa aTTecTaums Ana auy C
HapyLeHNaMn cnyxa NpoBOAMTCA B MUCbMEHHON hopme, Npu 3TOM MCMNOAb3YIOTCS 06LWmne KpuTepum
oueHnBaHus. Mpn HeobXoAMMOCTM, BpEMSA MOAIFOTOBKMN Ha 3a4yeTe MOXeT ObiTb yBennyeHo. Ans nuy ¢
HapyweHneM 3peHus [OMyCKaeTcs ayAaunanbHoe npepocTaBieHne MHGopmauunm (Hanpumep, C
MCNONb30BaHMEM MPOrpaMM - CUHTE3AaTOPOB peyn), a TakK Xe WCNONb30BaHWE Ha NeKuuax
3BYKO3aMnnCbIBAOLLNX YCTPONCTB (ANKTOMOHOB 1 T.4.). Ha NeKLUMOHHbIX 1 N1abopaTOpHbIX 3aHATUAX NpU
HeobXxoaMMOCTM AOMYCKAeTCs NPUCYTCTBUE acCMCTEHTa. Mpu NpoBefeHUN NPOMEXYTOYHOW aTTecTalmm
ANS NUL C HapyLWeHNeM 3peHns TeCcTupoBaHne MoxXeT BbiTb 3aMeHeHOo Ha yCTHoe cobecepoBaHume no
Bonpocam. Mpu HeobxoANMOCTY, BPEMS NMOAFOTOBKM Ha 3K3aMeHe MOXeT ObiTb yBenmyeHo. na nuu ¢
HapyLleHMAMN OMOPHO-ABMUIaTeNIbHOro anmnapaTa C y4eTOM COCTOSIHUSA UX 340POBbA YaCTb 3aHATUN MOXET
ObITb peannsoBaHa ANCTAHUMOHHO B hopMe pedhepaToB U 0hOPMAEHNSA NPE3eHTaLNA N0 TeMaM 3aHATUIA
B COOTBETCTBMM C y4eOHbIM NAaHOM. Ha NeKUMOHHbLIX U NabopaTOpHbIX 3aHATUAX NP HEOBXOAUMOCTM
LO0MyCKaeTCs NPUCYTCTBME aCCUCTEHTa. MpoMexyToyHasa aTTecTaumsa ans anL C HapyLeHUsMM onopHo-
ABUraTeNbHOr0 annapaTa NPOBOANTCA Ha 0BLWMX OCHOBaHUAX, Npy HEOBX0ANMOCTK npoueaypa 3adeTa
MOXeT OblTb peasn3oBaHa AUCTAHUMOHHO (HanmpuMep, Npyu NOMOLWM nporpamMmmbl Skype mnam Ha
obpa3oBaTensHoM nopTane (http://www.moodle.vsu.ru)).

15. MepeyeHb OCHOBHOMW M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNINHBI

a) OCHOBHa#s nMTepaTypa:

Ne NcToYHUK
n/n

1 Bbuonorua. T. 1 [9nekTpoHHbIA pecypc] / noh pel. B.H. ApeirunHa - M. : T90TAP-Megua, 2018, —
MockBa : F'90TAP-Meawna, 2018 .— 728 c. — buonorusa. T. 1 [9neKTPOoHHBbIN pecypc] / noa pea.
B.H. ApbirvHa - M. : T'90TAP-Megana, 2018. — ISBN 978-5-9704-4568-6 .—
<URL:http://www.studentlibrary.ru/book/ISBN9785970445686.htm|>.

6) nononHuTeNbHas anTepaTypa:



Ne NCTOYHUK
n/n

1 ApbiruH, B.H. buonorus. B 2 7. T. 1 [9neKTpoHHbIA pecypc] / noa pea. B. H. dpbiruHa. - M. :
MOTAP-Megua, 2015. — Mocksa : [90TAP-Meguna, 2015 .— 736 ¢. — brosiorna. B2 1. T. 1
[9nekTpoHHbIN pecypc] / oA pea. B. H. Apbiruna. - M. : T90TAP-Megua, 2015. — ISBN
978-5-9704-3564-9 .— <URL:http://www.studentlibrary.ru/book/ISBN9785970435649.htmI>.

2 fipbiruH, B.H. brnonoruns. B 2 7. T. 2 [9n1eKTpOHHbIN pecypc] : y4ebHuK / noa pea. B. H. ApbirnHa.
- M. : '90TAP-Megua, 2015. — Mocksa : [90TAP-Megua, 2015 .— 560 c. — buonorna. B2 1. T. 2
[9nekTpoHHbIN pecypc] : y4ebHuk / noa pea. B. H. dpbiruna. - M. : F'0TAP-Megua, 2015. — ISBN
978-5-9704-3565-6 .— <URL:http://www.studentlibrary.ru/book/ISBN9785970435656.htmI>.

3 Muranm, 0.B. bronorus: pykoBoacTBO K 1ab0OpaTOPHbLIM 3aHATUAM [DNEKTPOHHLIN pecypc] :
y4ebHoe nocobue / Mop pen. Nvranm O.b. - M. : T90TAP-Megua, 2016. — MockBa : F90TAP-
Megua, 2016 .— 272 c. — bronorus: pykoBoACTBO K J1abopaTOPHbLIM 3aHATUAM [DN1E€KTPOHHbIN
pecypc] : y4ebHoe nocobue / MNog ped. N'vranm O.B. - M. : T90TAP-Megua, 2016. — ISBN
978-5-9704-3726-1 .— <URL:http://www.studentlibrary.ru/book/ISBN9785970437261.html>.

4 bawapwuHa O.B. O6wasn n cuctemHas buonorus : y4ebHoe nocobue (Y4ebHuk Bry) / O.B.
bawapwuHa, B.I'. ApTioxoB .— BopoHex : U3gaTenbckui gom Bry, 2017 .— 148 c.

5 CenneaHoBa H.B. MexaHn3Mbl TpaHCopMaL MK BELLECTB, SHEPTUM U NHDOPMaLIUK B
buonornyecknx cuctemax / H.B. CennsaHoBa, A.T. ENnpnHLEB. - BopoHeX : M3aaTenbCckuin gom
Bry, 2018 .— 108 c.

B) MH(OPMALIMOHHbIE 3N1EKTPOHHO-06pa3oBaTe/IbHbIE PECYPChI:

Ne n/n Pecypc

1 https://sbio.info/

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

3 www.lib.vsu.ru

4 3YK «buonorns» <URL:https://edu.vsu.ru/course/view.php?id=3166>

16. NMepeyeHb y4uebHO-MeTOAUUECKOrO obecneyeHUs OJiI8 CAaMOCTOATEsNIbHOW paboThl

Ne NCTOYHUK
n/n
1 Teunop, feHuuc. buonorusa = Biological : 8 3 T./ [I. Teinop, H. T'puH, Y. CtayT ; nog pea. P.

Conepa; nep. ¢ aHrn. KO.J1. AMyeHkoBa [n ap.] .— M. : Mup, 2007- .— (Jly4wunir 3apybexxHbin
y4ebHuk) .— ISBN 5-03-003684-9.
T.1.— 3-eu3n. — 2007 .— 454 c.



Ne NCToYHUK

n/m

2 _Tewnnop, OeHHuc. buonorusa = Biological : 8 3 7./ [. Tennop, H. puH, Y. CtayT ; nog pes. P.
Conepa; nep. ¢ aHra. KO.J1. AMyeHkoBa [u gp.] .— M. : Mup, 2007- .— (Jlyqwwnin 3apybexHbliii
y4ebHuk) .— ISBN 5-03-003684-9.
T.2 .— 3-en3n. — 2007 .— 436 c.

3 Teunop, feHuuc. buonorusa = Biological : 8 3 7./ . Teinop, H. T'puH, Y. CtayT ; nog pea. P.

Conepa; nep. ¢ aHra. KO.J1. AMyeHkoBa [u gp.] .— M. : Mup, 2007- .— (Jlyqwwnin 3apybexxHbli
y4ebHuk) .— ISBN 5-03-003684-9.
T.3.— 3-eun3p. — 2007 .— 451 c.

17. UHcdopMaLMOHHbIe TEXHOIOTUM, UCNOJIb3yeMble ANA peasin3auun y4eOHOW ANCLUNIINHDI,
BKJIlOYasA nporpaMMHoe obecneyeHne u MHOPMaLMOHHO-CMPaBO4YHbIe CUCTEMbBI (Npu
Heob6Xxo4MMOCTH):

- WH(OPMaALNOHHO-KOMMYHUKALLMOHHbIE TEXHONOrMnm (KOHCynbTauuMu npenofaBaTensa 4vyepes
TemMaTunyeckne opymbl 1 BebrHapbl C NCMOJSIb30BAHNEM 3JIEKTPOHHON MHGOPMaLMOHHO-06pa3oBaTeNbHOW
cpeabl ®r60Y BO "BI'Y" - O6pa3oBaTeNibHbIl MOpTan «INeKTPOHHbIA yHuBepcuteT BIY»
(https://edu.vsu.ru).

- MpY peann3auny AUCUUMINHBI UCNONIb3YOTCS 3JIEMEHTbI 3IEKTPOHHOr0 0by4YeHns n AUCTaHUNOHHbIe
obpa3oBaTenbHble TexHonorum (YK «bnonormns» <URL:https://edu.vsu.ru/course/view.php?id=3166>.)

- UH(OPMALMNOHHbIE TexHoNornn (Boctyn B IHTepHeT)
-CINC "KoHcynbTaHT Matoc" ons obpasosaHus (14-2000/RD ot 10.04.2000).

-YHnBepcnTeTCKaa NNLEH3NSA Ha MPOrpaMMHbIn KoMmnnekc gns 9BM - MathWorks Total Academic
Headcount - 25 (3010-07/01-19 ot 09.01.19). fencTByeT go sHBapsa 2022.

-MpaBa Ha nporpammbl ans IBM MonOdmc YacTHoe Obnako. JinueHsns KopnopaTyBHas Ha NoJib30BaTeNs
ans obpasoBaTenbHbIX OpraHu3auun, 6e3 orpaHmnyeHns cpoka aenctemnsd(3010-15/972-18 ot 08.11.2018)

- pa3BuBatowme NpobaeMHO-OpUEHTUPOBAHHbIE TEXHONOMMW: MOCTAaHOBKA W pelleHne npakTU4eckmx
3apavy;

- JINYHOCTHO-OPUEHTNPOBAHHbLIE TEXHONIOTUW: CO3AaHMe UHAUBMAYaNbHOVW 0Bpa3oBaTeNbHON Ccpenbl U
YCJI0BUIA C Y4ETOM JIMHHOCTHBIX HAaY4YHbIX MHTEPECOB M NPOdECCUOHANIbHBLIX NPEeAMNoYTEHWN;

- pedieKCMBHbIE TEXHOMOrUK, No3BoAsOWME 06yYalOWEMYCS OCYLLECTBAATb CaMOaHa M3 MoJlyYeHHbIX
pe3ynbTaToB.

18. MaTepuanbHO-TEXHU4ECKOe obecneyeHue AUCLUNIIUHDI:

YyebHas ayantopus onsa Cneuunanm3upoBaHHas mebenb, 3kpaH 4n4
npoBefeHNs 3aHATUN NEKLMOHHOIO npoekTopa, npoektop Acer X115H DLP, HoyTOYK
Tnna (r.BopoHex, niowanb Lenovo G500 ¢ BO3MOXHOCTbIO MOLK/IOYEHUSA K CETU
YHuBepcuTeTckas, 4.1) «HTEpHeT»

lNomeLlleHne o XpaHeHUsa u HoyT6yk Lenovo G500 ¢ BO3MOXHOCTbIO

npognaakTU4eckoro obCnyxmeaHma | NOOKAYEHNA K CeTU «AHTepHeT»
y4ebHoro obopynosaHusa
(r.BopoHex, naowagb
YHuBepcuTeTCKas, 4.1)



https://edu.vsu.ru/course/view.php?id=9076

YyebHas ayautopus ans
npoBeAeHNs 3aHATUN CEMUHAPCKOrO
TUNa, TEKYLLEro KOHTPOS
(r.BopoHex, niaowanb
YHuBepcuTeTckas, 4.1)

CneunanmimpoBaHHas mebenb, pH-mMeTp
noptatueHbiA HI83141; guctunnartop, 4 n/u,
Hep>xaBetowas ctanb 6e3 6aka HakonuTens, Liston;
Mukpockon MBC - 10; MUKPOCKOMN MeANLIMHCKINIA
BWOME[ ncnonHeHne BUOMEL 2; pH-meTp
KapMaHHbIN, KOPOTKUIA 3N1eKTPOL; CreKTpogoMeTp
Mpom3dkoJlab M3-5400YP

YyebHas ayautopus ans
NpoBeAeHNs rpynnoBbIX 1
NHAMBUAYAJIbHbBIX KOHCYIbTaL WA,
NPOMEXXYTOYHOW aTTecTaumm
(r.BopoHex, nnowagb
YHunBepcuTeTckas, 4.1)

CI'IeLI,I/IaﬂI/I3VIDOBaHHaFI mMebenb

AncnnenHblin KNacc, ayantopmsa ans
NpoBeAeHNS FPYNMOBbIX W
NHANBMAOYANbHbIX KOHCYbTaL WM,
nomeLLleHne oas CaMoCTOATESIbHOMN
paboThl (r.BopoHex, nnowanb
YHuBepcuTeTckas, g.1)

Cneunann3npoBaHHas mebenb, KOMMNbIOTEPSI
(cuctemHbI 610K Intel Celeron CPU 430 1.8 GHz,
MOHUTOpP Samsung SyncMaster 17) (12 wT.) €
BO3MOXXHOCTbIO MOAKMOYEHUS K CeTU «IHTEepHEeT»

KoMMNblOTepHbIA Knacc, ayanTopus
015 NpoBeAeHNs rpynnoBbIX 1
NHAMBUAYASIbHBIX KOHCYJIbTaL WA,
nomeuleHne aNns CaMmoCcToATEbHON
paboTbl (r.BopoHex, naowanb
YHuBepcuTeTCKas, a.1)

Cneuwnann3upoBaHHas mebenb, KOMNbIOTEPSI
(cuctemubint 610k Pentium Dual Core CPU E6500,
MoHUTOp LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO
NOAK/OYeHNS K ceTn «HTepHeT»

KoMMbOTEPHbIA Kacc, noMeLeHne
115 CaMOCTOSTe IbHOM paboThl
(r.BopoHex, naowagb
YHuBepcuTeTCKas, 4.1)

Cneumnanm3anpoBaHHas Mebesnb, KOMMbOTEPbI
(cuctemHbin 6510k Intel Core i5-2300 CPU, MmoHUTOpP
LG Flatron E2251 (10 wT.) C BO3MOXXHOCTbIO
NOOKNYEHNS K ceTh «NHTepHeT»

19. ®oHA OUEHOUYHbIX CPEencCTB:

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



Kog n conepxxaHue
KoMneTeHuun (nnu ee
yacTu)

OlMK-5 roToBHOCTBLIO K
NCMOJ/Ib30BaHNIO
OCHOBHBbIX (PU3MKO-
XUMUNYECKUNX,
MaTEMATUYECKUX N UHBIX
€CTeCTBEHHOHAYYHbIX
NOHATWI N METOA0B Npu
peLueHnmn
npogeccrnoHasbHbIX
3aay

MnaHupyemble pe3ynbTaTbl
oby4yeHunsa (nokazaTtenu
LOCTMIKEHUS 3a4aHHOr0
YPOBHSA OCBOEHMSA
KOMMNETeHUMN NoCpeacTBOM
opMMpoBaHNS 3HAHUNA,
YMeHWI, HaBbIKOB)

3HaTb CBONCTBA
61ONOrN4eCcKmx CUCTeM,
CNOXXHYO MHOTOYPOBHEBYO
opraHm3aLmnio XXNBOM
NPUPObl, OCHOBHbIE
0COBEHHOCTM OpraHmM3auum
KJIETOYHOI 0 YPOBHSA: CTPOEHUE
KJIETKW, OpraHn3aLunio
HacnelCTBEHHOro0 MaTepurana
N ero peann3auunio B KJeTke,
BOCMPOW3BEAEHNE KNETOK;

YMeTb NCMoJIb30BaTb
pyHOAMeHTaNbHbIE
buonornyeckune
npeacTaBsieHns

B Chepe npodeccnoHasibHoOn
LeAaTenbHOCTY ONs peLleHns
HOBbIX 3a[ay; BOCMPUHMMATb
WHHOBALIUK B LENsax
COBEpPLUEHCTBOBAHNS CBOEN
npogeccmoHanbHOwM
nesaTensHoCTH

BnapeTb HaBblkaMy
Ka4yeCTBEHHOro onpeaeneHuns
OpraHn4yecKknx coeguHeHnn
KNETKMN; MUKPOCKOMMYECKOrOo
NCCnenoBaHNA npenapaTos
KNETOK 1 TKaHel 1 ApyruMm
bronornyeckMmMy MeToLamm
AN pelueHns
npodeccnoHanbHbIX 3agau

dTanb
hopmMupoBaHuS
KoMneTeHUun
(pa3nensl (TeMbl)
ONCLUMMANHBI NN
MOy N NX
HauMeHoBaHue)

Pa3nen 6.
MoneKkynspHbIn 1
KNETOYHbIN YPOBHW

opraHm3aumnm XnBom

MaTepun.

Pasnen 3 buonorus
KNeTKMW.

Pasnen 7 bnonoruns
Pa3MHOXEHUA ©
pa3BUTUSA.

Pazpen 4
XuMmnyeckui
cocTaB
3YKapUOTUYECKNX
KNIETOK.

Pa3nen 8
OcHoBbI 0bLLEen n
MeONLUWNHCKON
reHeTUKMN.

®OC* (cpencTBa
OLIleHMBAHMSA)

KOHTpObHbIE
paboTbl (Ne 1 - 3)

CobecenoBaHue,
acce Ne 1-5, TecT
Ne

1-7
KoHTposibHas
paboTa

(Ne 4). Tembl
noknanoB NeNe
1-6

CobecepnoBaHue,
TecT Ne 8-13

PelweHne 3apay



Kog n conepxxaHue
KoMneTeHuun (nnu ee
yacTu)

MK-6 cnocobHOCTbIO K
NPUMEHEHWIO
CUCTEMHOr0 aHann3a B
N3y4eHnn
61MONOrNYeCcKmx CUCTEM

MnaHupyemble pe3ynbTaTbl
oby4yeHunsa (nokazaTtenu
LOCTMIKEHUS 3a4aHHOr0
YPOBHSA OCBOEHMSA
KOMMNETeHUMN NoCpeacTBOM
opMMpoBaHNS 3HAHUNA,
YMeHWI, HaBbIKOB)

3HaTb (hyHOAAMeHTaslbHble
OCHOBbI 61OSTIOrNYECKNX
3aKOHOMEpPHOCTEN, CTPOEHME U
CBOWCTBA XXMWBOW MaTepuu,
obwme MonekynsapHble
MeXaHWU3Mbl B3aUMOLEeNCTBUA
neXawux B 0OCHOBe
H6ronornyeckmnx NpoLLeccos

YMeTb CaMOCTOATESIbHO
aHaN3MPOBaTh MEOAULIMHCKYHO
NHopMaLmIo, yCTaHaBANBaTb
NPUYNHHO-CIEACTBEHHbIE
CBA3N

B ()YHKLMOHNPOBAHUN
6rocncTem passimyHoro
YPOBHS

opraHu3aumnmn, CpaBHMBaTD,
aHaN3npoBaThb,
aprymMeHTUpoBaTb OTBET,
NNNIOCTPUPOBATL Er0 CXEMaMM
N PUCYHKaMW;

BnaneTtb TepMmHonorunen
OaHHOW ANCUMNNHBI;
CNOCOBHOCTBIO K CUCTEMHOMY
MbILLTEHWIO

dTanb
hopmMupoBaHuS
KoMneTeHUun
(pa3nensl (TeMbl)
ONCLUMMANHBI NN
MOy N NX
HauMeHoBaHue)

Pazpen 1 BeepgeHue.

Bruonorus Kak
BaXKHas
COCTaBHas YacTb
eCTecTBO3HaHMA.
Paspen

2 OCHOBHble
npuU3HaKu
YXNBOW MaTepun.
OnpepenexHue
NOHATUS
«KN3Hb»

Pazpen 5
MeTabonnsm

Pa3pen 9
KoHuenuun,
TEOpUM 1N runoTessbl
BO3HUKHOBEHUS
YKU3HW Ha
3emne.
IBOJIOLMOHHOE
y4yeHue.
Pa3pen 10
IKonorusa un
brnocepa.

®OC* (cpencTBa
OLIleHMBAHMSA)

CobecepoBaHue

CobecepnoBaHue,
npakTuYeckmne
3adaHus NeNe 1-4

CobecepoBaHue,
npakTuyeckme
3agaHuns NeNe 5-22

Tembl 00K1a00B
NoeNe 7-21,

Tembl 00K1a00B
NeNe22-28,
KoHTponbHas
paboTa

(Ne 5)



Kol n copep)xaHune MnaHupyeMble pe3ysibTaThbl dTanbl ®OC* (cpencTBa

KoMMneTeHuuun (unn ee obyyeHunsa (NokasaTtenu hopmMupoBaHuS OLEeHMBaHUA)
4acTu) LOCTVIKEHUS 3a4aHHOI0 KOMMeTeHuMn

YPOBHS OCBOEHUSA (pa3nensl (TeMbl)

KOMMeTeHUMN NocpeacTBOM AVCLUUMINHBL NN

(hOpMUPOBaAHMNA 3HAHWUIA, MOLYNS N UX

YMeHWI, HaBbIKOB) HaVMeHOBaHue)
MpomexyTo4yHas 3ay4eT - BOMNpOCHI
aTTecTaums ans

NPOMEXXYTOYHOM

aTTectauun (n.
19.3.1) NeNe 1-49
SK3aMeH -
BOMPOCHI

nns
NMPOMEXXYTOYHOM
aTTectauun (n.
19.3.2) NeNe 1-102

19.2 OnucaHme KpUTEepMeB M LUKaJibl OLEHUBaHUA KOMNeTeHuun (pe3ynbTaToB 00yyeHusa) npu
NPOME>XYTOYHOM aTTecTauum

Mpumep:

1) 3HaeT 0CHOBHble ON3MKO-XUMUYECKME, MaTEMATNYECKINE N UHblE €CTeCTBEHHOHAYYHble MOHATKA
N MeTonbl; PyHOAMEHTaNIbHbl€ OCHOBbI BUOIOrMYECKNX 3aKOHOMEPHOCTEN, CTPOEHUE 1 CBONCTBA
XKMBOW MaTepuu, obLime MoneKysapHble MexaHn3Mbl B3aUMOLENCTBUN, IeXKaLLUX B OCHOBE
Hronornyecknx npoLeccos

2) YMeeT Mcnonb3oBaTh hyHAaMeHTasbHble b1oornyeckne npeacTaBieHns B chepe npodeccroHaibHoM
LeSTeNIbHOCTN A5 PeLleHNs HOBbIX 3a[ay; BOCMIPUHMMATb UHHOBALIMM B LIENIIX COBEPLUEHCTBOBAHMS
CBOEW NPothecCcMoHabHON AeATEeNbHOCTI; CAMOCTOATENbHO aHaNN3MPOBATbL MEANLMHCKYO MHAOPMALIMIO,
yCTaHaB/IMBATb NMPUYNHHO-CNIEACTBEHHbIE CBS3U B (hYHKLVOHUPOBAHMMN BMOCMCTEM Pa3IMYHOI0 YPOBHS
OpraHu3aLmu, CpaBHNBaTb, aHAIM3MPOBATbL, apryMEeHTPOBATL OTBET, MNIIOCTPUPOBATL €0 CXEMAMM U
PUCYHKaMW;

3) BnageeT HaBblKaMy Ka4e€CTBEHHOMO OMPeAeseHNs OPraHNYeCKNX COeANHEHNIN KNETKU; MUKPOCKOMMYec
KOro UCCNe0BaHMA NPEenapaToB KJAETOK U TKaHeR n apyruMm
BronornyeckMm MeToamMn AN peleHns NPoheccuoHabHbIX

3ajay, TepMI/IHOJ'IOFI/IeVI JaHHON ANCUMUMNANHBI, CMOCOBHOCTHLIO K CNCTEMHOMY MbILLIEHNIO.

YpoBeHb
copmupoBaH
HOCTHM
KOMNEeTeHLUH

KpuTepvm OLEeHUBaHUA KOMNETEeHLUI LLikana oueHoK

Ob6yyatoumincsa B NOAHOM Mepe BnageeT
MOHSATUAHBLIM annapaTom Grosornyeckon
HayKu (TeopeTU4YeCKUMMN OCHOBaMU
AVCLUMNANHBI), CNocobeH nntoCTpupoBaTh (|MOBbILLIEHHbI
OTBET NpuMepamu, akTamun, JaHHbIMY YPOBEHb
Hay4HbIX NCCeA0BaHNA, MPUMEHATb
TeopeTnYeckne 3HaHua 419 peLlleHns
NnpakTUYecKnx 3agau

OTnnY4yHO




YpoBeHb
cchopmMmupoBaH
HOCTH
KOMNEeTeHLUH

Kputepuu oueHMBaHMA KOMNEeTeHLUN LLikana oueHoK

Obyyvatowminca BiageeT NOHATUAHBIM
annapaToM AaHHon 0bnacTu Hayku
(TeopeTnyeckMmm oCHoBaMu y
ba3oBbin
OVCUUMINHDBI), HO oBEHb XopoLuo
LOMYyCKaeT He3Ha4YuTeNbHble OWNbKN, yp
HETOYHOCTW, UCMbITbIBAET 3aTPYAHEHNS
npu peleHnn NpakTUYecknx 3agay;

Obyvaowmnca AEMOHCTPUPYET HEMOJHOe
COOTBETCTBME 3HAHWNIN, YMEHWI, HAaBLIKOB
npueeaeHHbIM B Tabnnue nokasaTensam, MoporoBbin Ynosnetsopu-
JonyckaeT YPOBEHb TeNbHO
3HaYMTesIbHble OWNBKIN Npu peleHnn
npakTU4ecknx 3adad

Oby4atowmmncsa oeMoHCTpupyeT
OTPbIBOYHbIE, (hparMeHTapHbIe 3HaHWS,
ponyckaeT rpybble ownbku npm oTBETE Ha
BOMPOCHI, AEMOHCTPUPYET SBHOE -
HeCoOTBEeTCTBUE 3HaHUI, YMEHWI,
HaBbIKOB NpuBeAeHHbIM B Tabnuue
nokasaTensam

HeypnosneTtsopu-
TeslbHO

19.3 TunoBble KOHTPOJIbHbIE 3af,aHNA UM UHbIE MaTepuasbl, Heob6xoaAuMbIe AN OLLeHKH
3HaHWMW, YMEHUIA, HAaBbLIKOB M (MIM) ONbiTAa AEATENbHOCTHU, XapaKTepu3ylow e 3Tanbl
c¢opMupoBaHua KOMNeTeHU U B NpoLecce 0oCBoeHUs obpa3oBaTeslbHOW NPOrpaMMbl

19.3.1 NepeyeHb BONPOCOB K NPOME)XYTOYHOMU aTTecTauum (3ayerty):

1 brionorus - Hayka 0 XX1BOW Npupoae: npeameT U3yvyeHus, 3aadyv n MeToabl.

2 XapaKTepucTunka »xnseoro.

3 buonorusa B cuctemMe MeANLUHCKMNX HayK.

4 MoAroToBUTE/bHBIE MEPUOLbLI CTaHOBAEHNS Bronoruum.

5 Pa3suTune 6nonornm B Nepmnos MeXaHNM4eckoro n MetTau3nyeckoro eCTeCTBO3HaHus.

6 CTUXMNHO-AMaNeKTUYeCKMin nepmog pa3sutna bruonoruum.

7 MepBbi 1 BTOPOW 3Tanbl NepMoaa HOBENLLER PEBOIOLMM B €CTECTBO3HaHMM 1 Bruonorunm.

8 MeTopabl obuien buonorun: amnupuyecknin (HabaoaeHne, SKCNEPUMEHT, CPABHUTENbHbI
MeTO[, CUCTEMHbIN) U TeopeTu4ecknii (pakT-runoTesa-aMNUPUYECKnin ypoBeHb-3aKOH-TEOPUS).
9 MNoHATME BUONOrNYEeCcKom CUCTEMBI.

10 MNpossneHne obLLedbnonornyecknx 3akOHOMEpHOCTeN y oaei. brocounanbHas NpupoLa YenoBeka.

11 ATpunbyTbl XXN3HW: YNOPALOYEHHOCTb U CNELNGPUYHOCTb CTPYKTYPbI, LENOCTHOCTb U AUCKPETHOCTb;
obMeH BeLeCcTB 1 SHepPrumn; caMoperynsuns n romeocTas; HacneACcTBEHHOCTb U U3MEHYMBOCTb;
Creun@ryHOCTb B3aMOOTHOLLEHWI CO CPeon; CTapeHne N CMepThb.

12 MoHo- 1 nonnaTpunbyTMBHBIA NOAXObl K ONPeaeneHNto MOHATUSA «)KU3Hb».

13 MaTepuasibHasa CyLHOCTb XU3HW. IcTopuyeckoe pa3BuTme B3ras40B Ha NMPUPOLY XU3HW.
14 MaTepunanuiMm: MeXaHULN3M, MalLUVHHAsA Teopus, PU3NKanm3m.

15 Npeanusm, BuTaamn3M. COBPEMEHHbIV B3rNsS4 Ha CYLLHOCTb XXU3HN.

16 YpOBHYW OpraHmn3aLmmn XX1BbIX CUCTEM (OpraHMYeckne MONeKybl, MakpOMOIEKY bl N UX aHCamMb1K,



KNEeTOYHble OpraHessibl, KNeTKMN, TKaHW, OpraHbl, OpraHn3Mbl, NONysLMKU, BUAbI, CO06LECTB],
aKocucTemsl, bruocgepa).

17 CTpyKTypHas 1 XUMUYECKas OPraHn3aLms 3yKapmoTUYeCKUX KIETOK.

18 HeopraHuyeckue 1 opraHuyeckre BewwecTBa, BXOASLLME B COCTAB KNETKM.

19 Posib U DyHKLMK OTLENbHBIX XUMUYECKNX SNIEMEHTOB 1 BOAbI B KIETKAX 1 OpraHM3Max 3yKapuorT.
20 YrneBofbl v AUNUAbI: CTPYKTYPHAs OpraHn3auuns 1 posb B KNeTKe.

21 3Tanbl pa3BUTUA LUTONOM UM - YYEHUS O KNeTKe. KneToyHas Teopms LLBaHHa.

22 EOMHCTBO 1 pa3Hoobpasme KNeTo4YHbIX TUMoB. OCHOBHbLIE TUMbI KNETOB: MPOKapMoTUYeCcKas KNeTka -
BakTepunanbHas, U 3yKapruoThyeckas - pacTUTENbHas U XXNBOTHaS.

23 Bupychl kak ocobas dhopMa opraHu3aLum MmaTepun.

24 MNoBefeHVe BUPYCOB - BUAbI UH(MEKLUUIA (MUTUYeckas NHMeKLmns, NepCUCTeHTHasa NHpekums,
naTeHTHasa NHMeKUNS). XKU3HEHHbIE LINKJIbI.

25 Bupychl Kak Bo3byanTenn 3aboneBaHnin pacTEHNIA, XNBOTHLIX 1 YEOBEKA.

26 CTpoeHue bakTepuin. [paMM-NON0KNTENbHbIE U FPAaMM-OTpULaTENbHble BakTepumn. PocT
N Pa3MHOXEHWE, XN3HEHHbIE LNKJIbI.

27 NuTaHmne: canpodunTbl, CUMBMOTLI 1 Napa3uTbl. 3HaYeHne BakTepwnin B Npupoae 1 ANs YenoBeka.

28 dykapuoTunyeckasn kneTka. MNprHUKMbl CTPYKTYPHON opraHu3auunmn knetok. Obwas cxema CTpoeHuns
YXVBOTHOW N pacTUTENIbHON KJIETKU.

29

OCHOBHbIe CTPYKTYpPHbIE eanHNLbI 10601 KNeTKK (MeMbpaHsbl, 4p0, LMTonAa3Ma, 3HA0MNIa3MOTNYECKIN
PeTMKYNyM, prboCOMbI, KOMMAEKC MONbAXKN, MUTOXOHAPWMW, N30COMbI, MEPOKCUCOMbI, LMTOCKENET
KNeTKN, MUKPOPUIAMEHTDI).

30 MNaTonornsa KNeTku.

31 MNoHsTMe 0 MmeTabonnsme. AHaboM3M 1 KaTabosim3m.

32 JHepreTu4ecknin obMeH B KJIETKE U ero CyLHOCTb. ITamnbl 3HEPreTUYeCKoro obmeHa.
33 ATO.

34 O6Laa XapaKTEPUCTMKA KJIETOYHOI0 AbIXaHUS.

35 Mnukonn3 un umkn Kpebea.

36 ObixaTenbHas Lenb 1 OKUCAnTeNbHoe hocdopuanposaHmne. AHaspobHoe abixaHue.
37 BHYTPUKNETOYHbIN NOTOK BELLECTB.

38 MexaHn3Mbl perynsunm BHyTPUKIETOYHOr0 FOMeocTasa.

39 [lpyrne BHYTPUKIETOYHbIE MEXaHM3Mbl 06LLLEro 3Ha4YeHus.

40 ABTOTpOhHOE NUTaHMe. Knaccupukaums opraHM3MoB Mo riaBHbIM UCTOYHUKAM yriepona v
3HEPrumn, KOTOPbIe OHW NCMOJIb3YIOT.

41 ®OTOCUHTES.

42 ®oToabIXaHMe,

43 ®oTOoCUHTE3NPYIOLWME BaKTepumn 1 CMHE-3eneHble BOAOPOCIN.

44 XeMOCUHTe3.

45 KpyroBopoTbl MUHEPasbHbIX 3/IEMEHTOB (BrOreoxXnMmnyeckne LUnKbl).

46 [eTepoTPOHOE NUTAHNE N ero TUMbI.

47 3aboneBaHus, cBsi3aHHble C 06MeHOM BeLLeCTB. BUTaMWHHas HeAOCTaTOYHOCTb. AIMMEHTapHas



anctpodus. Oxunperve. nabeT.
48 HapyweHunsa obMeHa aHepruei.

49 bonesHu, CBA3aHHbIe C HapyLeHneM PYHKLMOHMPOBAHMNSA (DePMEHTOB OCHOBHbIX MeTabomyeckux
nyTen.

19.3.2 NepeyeHb BONPOCOB AJiIS NPOMEXYTOYHOW aTTecTauum (3K3amMeH):

|. TeopeTnyeckas 4acCTb

1 CTpykTypa 6enkoB. YpoBHM CTPYKTYPHON OpraHm3aumm benka.

2 MNoHaTne o honanHre 6enkos.

3 OeHaTypauus benka.

4 OyHKUMM 6EeNKOB.

5 OHK. MNMepBunyHaa n BTopuyHasa CTpykTypa. Mozenb YoTcoHa - Kpuka.

6 MNMonumopusm cTpykTypbl JHK

7 Pennnkauuna OHK, oCHOBHble NPUHLMMLI.

8 MakpomonekynsapHasa cTpykTypa PHK. Bugbl PHK.

9 bronornyeckas posib HYKJENHOBbIX KNCNOT. OCOBEHHOCTUN UX CTPYKTYPbI U OYHKLMIA.
10 TpaHckpunumsa. OCHOBHbIE 3Tarbl TPAHCKPUMILLAK,

11 F'eHeTUYECKMn KOS 1 ero CBONCTBA.

12 TpaHcaaumns. MexaHu3M 1 3Tanbl TPAHCASLUNN,

13 CoBpemMeHHas mofenb MembpaHbl.

14 Ninnnaobl membpaH.

15 benkn membpaH, nx pyHKLUN.

16 KneTo4Hble peuenTopkl, UX CBOMCTBA.

17 OcHoBHble cnocobbl nepefayn CUrHana B KNeTKY.

18 TpaHcnopT BelLecTB Yepes bronornyeckne membpaHbi.

19 Buabl nacCMBHOro TpaHcnopTa.

20 AKTUBHbBIN TpaHCNOPT.

21 /loHHbIe KaHaJsibl ¥ NOHHbIe HacoChl

22 TpaHCNopT BbICOKOMOJIEKYNAPHbLIX BELLECTB. SHA0- Y 3K30LUTO3.

23 KNeToYHbIN LUK, ero nepnoasbl

24 MnTO3 1 Meno3, (hasbl, 3Ha4YeHne. MeCcTo Meli03a B XXU3HEHHOM LMKJ1e OpraHn3MOB.
25 MeCTo Meno3a B XXM3HEHHOM LIMKJIE OpraHM3MOB.

26 Monosoe 1 6ecnosoe pasMHOXKeEHNE OPraHM3MOB.

27 MonoBble KNeTKK, 0C0BEHHOCTN NX CTPOeHNS, MeTaboim3Ma 1 yHKL UK.

28 N'ameTOreHes y XXMBOTHbIX.

29 HpunBmnayanbHoOe pa3BUTMe OpraHu3mMa - OHToreHes. Nepuoam3anma OHTOreHesa.
30 Tunbl pa3BUTUS Y XXNBOTHbIX.

31 OMbpuoreHes y XMUBOTHbIX. ITanbl 3MOpuoreHesa.

32 3apogblleBble MMCTKU U UX NPOU3BOLHbIE.

33 MexaHu3Mbl OHTOreHesa. [lefneHune, Murpaums, COpTUpoBkKa, rnbens, oudhepeHLpoBKa

KNETOK.



34 SMbpuoHanbHas UHAYKUKNSA. SIMOpUOHaibHaa perynauns. LlenocTHoCTb OHTOoreHesa.

35 . PocT, anddepeHumnaums n UHTerpaLms - OCHOBHbIE NMPOLIECChl B Pa3BUTUN OpraHn3ma.

mbenb KNeToK 1 eé poJb B Npoueccax MopdoreHesa.

36 PereHepauuns. ®dusmonornyeckas n aganTuBHaa pereHepauns. KneToyHble NCTOYHUKN pereHepasmm.

37 Ponb BHeLWHEeN cpefibl B pa3BuTUM OpraHn3mMa. MocTamMmbproHaibHbIn Nepnos oHToreHesa. Tunbl
NoCTaIMOPMOHANLHOIO Pa3BUTUSA. TUMbI POCTa OPraHM3MOB.

38 MpoJo/KNTENbHOCTb OHTOreHe3a Kak BUA0BOW NPU3HaK.
39 3aBUCUMOCTb NPOSIBAEHNS CTAPEHUS OT FeHOTMMa, YCI0BUIA 1 06pa3a XU3HK.

40 CTapeHue Kak 3Tan NHAUBMUAYaNbHOIO Pa3BMTUS. MexaHN3Mbl CTapeHus
(MonekynsipHble, FeHeTUYECKUE, KNETOYHbIE U CUCTEMHBIE).

41 Kputnyeckne nepunombl B OHTOreHese 4esioBeKa.

42 OCHOBHbIE NMOHATUA TeHETUKMW.

43 3akoHbl MeHgens. Untonornyeckme 0CHOBbI 3aKOHOB Hac/ieACTBEHHOCTN MeHaens.
44 CoBpeMeHHble NpeacTaB/IEHNS O FreHe.

45 XpoOMOCOMHas Teopus HacneACTBEHHOCTH.,

46 3aKOH cuenneHns reHos (3akoH MopraHa).

47 l'eHeTuWKa nosa.

48 l'eHOTMN 1 (heHOTUM.

49 I'eHOTUM KaK LLeI0CTHasA NCTOPUYECKIN CNIOXKMBLLAACS CUCTEMA.

50 Cno»xHoCTb reHoTUMa. B3aumogencTene reHoB. BzaumogencTeme annefbHbIX FEHOB:
nosiHoe JOMUHNPOBaHWe, HenoJHoe JOMUHNPpOBaHWe, KOOOMUHNPOBaHWe, CBepPXAOMUHNUPOBaHNE.

51 B3anMOoOencTBMe HeasnefbHbIX FEHOB: KOMMIEMEHTAPHOCTb, 3NNCTa3, NoJMMepus.
52 ®opMbl N3MEHYMBOCTU XUBbIX OPraHn3MOB.

53
MoangpukKaLMoHHas N3MeH4YMBOCTb. HopMa peakunn. CTaTUCTUYECKUE 3aKOHOMEPHOCTU MOAUMUKALMOHH
O N3MEHYUBOCTMN.

54 KoMbnHaTBHas N3MEHYMBOCTb, €€ MPUYMHbI.
55 MyTauMoHHaaA N3MEeHYNBOCTb. MyTauum 1 NPpUYNHLI NX NOABJIEHUS.
56 MyTaunoHHas Teopus.

57 Knaccudukaums mytauun. Buabl MyTaunin (reHOMHblE, XPOMOCOMHbIE, FreHHble; FeHepaTUBHbIE 1
comaTu4eckue)

58 MyTareHHble (hakTopbl.
59 HacnepctBeHHble 3aboneBaHNs YyenoBeka.
60 eHOMHbIE, XPOMOCOMHbIE U FeHHble MyTaLUK Y YesloBeKa.

61 3aKOH rOMOJIOrMYeCKX PAAoB B HACeACTBEHHOW M3MeH4YMBOCTM H./. BaBnnioBa, ero 3Ha4yeHune B
cenekuum n B MeguumHe.

62 HaTypanuctmnyeckas buonormsa n nepuos CMCTeMaTUKMU.

63 PaboTbl K. JInHHes

64 3BONOLMOHHAA BMONOrns, NCTOPUS Pa3BUTUSA NPeACTaBAEHUA 06 3BONIOLUN XKNBbLIX CUCTEM.
65 JBosIIOLMOHHOE yyeHue XK.b. Jlamapka.

66 2BOJIIOLMOHHOE y4yeHMe Y. [lapBuHa.



67 MponcxoxxaeHne (BO3HUKHOBEHWE) XXN3HM Ha 3eMJie: KOHLEeNUMN, TEOPUN 1 rMnoTes3bl.
68 Teopun cam03apoXKAeHNS XN3HN 1 abrnoreHesa. Butanumsm.
69 Teopwns abrnoreHesa OnapuHa - XongemnHa.

70 CoBpemeHHas Teopus abrnoreHesa. Xmmmyeckas sposoumsa (bnoxmnMmmyeckas nnm npebrnotunyeckas
3BOJIIOLNSA).

71 DKcneprvMeHTaNbHblE MOATBEPXKAEHMA abunoreHesa.

72 T'vapoTepMasibHble UCTOMHUKN 3aPOXKLAEHNA XKU3HN.

73 Teopus PHK-Mupa.

74 Tepexof K OpraHM3MeHHOMY YPOBHIO.

75 LUCA - nocnegHun yHuBepcanbHbi 06Lwunin npeaok.

76 MNepBble co0bLLECTBa XMBbIX OPraHN3MOB.

77 TosiBNeHNe MHOIMOKNEeTOYHbIX OPraHn3MOB.

78 CnHTeTnYeCcKas Teopus 3BOIOLUN.

79 F'eHohoHA nonynaunn. 3akoH Xapam - BanHbepra.

80 2neMeHTapHbIe haKTOpPbI 3BONOLUN

81 Ponb MyTauun B 380K0LNN

82 MonynsunoHHbIe BOSHbI. [eHeTMKO-aBTOMaTUYeCKMe npoueccol. Lpeind reHos.

83 OCHOBHbIE MOJIOXKEHUSA CUHTETUYECKON TEOPUI IBOJTIIOLIAN

84 CoBpeMeHHas 3BOIOLNOHHAA Teopus

85 3aKOHOMEepHOCTN MaKpPO3BOIIOLMN

86 Tunbl BMA006pa3oBaTENbLHOrO NpoLecca: guneTmyeckoe, rmbpnaoreHHoe, ANBEPreHTHoe.

87 Cnocobbl BuaoobpasoBaHuMA: reorpadmyeckoe, 3K00rnyeckoe.

88 ®opmbl aBOMOLMN FPYIIM.

89 HanpasneHus 3B0OLMM FPYNN OpraHn3MoB. buonornyeckuin nporpecc n buonornyecknin perpecc.
90 MyTwn gocTmxeHmsa bronornyeckoro Nporpecca.

91 [loka3aTesibCTBa 3BOJIOLUN: MOJIEKYIAPHO-FreHeTUYeCKme.

92 [lokasaTenbCTBa 3BOOLMN: CPAaBHUTENbHO-aHaTOMMYECKNE.,

93 [loka3zaTenbCTBa 3BOJIIOLMN: IMOPUONOrNYeCcKne, NaneoHToNornYeckune n bruoreorpaduyeckme..
94 OcobeHHOCTW aHTpOMoreHesa.

95 3Tanbl aHTponoreHesa. [peroMmmHMaHasa CTafAns aHTpPonoreHesa

96 FOMWHUAHBIN 3Tan aHTpornoreHesa

97 CoBpeMeHHas cucTeMa opraHnM4yeckoro mmpa.

98 OCHOBHbIe NMOHATUSA 3KOJIOMMN: IKONOrMYecKne hakTopsbl, nonynauns, bnoueHos, skocnucTema.
99 OcHoBbI 3TOSI0T UL,

100 B3anMOOTHOLLEHUS YenoBeKa 1 brocdepsbl, 0XpaHa OKPY>XatoLLEeNn cpedbl U COXPaHEHUE BUA0OBOI0
pa3Hoobpa3ns XXMBbIX OPraHN3MOB.

101 Hoocdepa, ee npolunoe, HacTosLee n byayulee.
102 Megaunko-buonornyeckne acnekTbl HOOCKEpPLI 1 OXPaHa 340P0BbS YE0BEKA.
[Il. MpakTyeckas 4acTb

1 LiBeTHbIe peakunn Ha 6eNKn 1 aMMHOKUCAOTbI.



2 ObLasa CTpyKTypHas hopMyna aMMHOKUCIOTEI, 0bpa3oBaHme NenTULHOW CBA3N.

3 MpuHumn meTona Jloypu AN onpefeneHns KoHUeHTpaumm benka B pacTsope.

4 06BACHMTE, Kak NOCTPOUTL KannbpoBOYHbIN rpadnk AN pacyeTa cogep)kaHus 6enka B pacTBope.
5 O6uiasa cTpyKTypHas opmyna HykneoTuaa, pochoanahupHon CBA3N.

6 Kakune MeToabl NCNoAb3YIT ans nccnegosaHns OHK B coctaBe KneTku?

7 Hapucynte cxemy pennavkauun OHK.

8 Hapucynte cxemy TpaHCKpUMLUW.

9 Hapucynte cxemy TpaHcnaumm PHK.

10 HapucyiTe cxemy rnepefayv reHeTu4eckon MHHopMaLnn B KNeTke.

11 Kakve meTobl NCMONb3YIOT 4S8 onpefesieHns CTeneHn reMoamnsa spuTpoumnTos?
12 MexaHW3M remMoJiM3a 3puTPOLUTOB

13 Hapucyite mogenb MembpaHsbl, MOKaXnUTe, Kakne TPaHCMOPTHbIE CUCTEMbI (PYHKLMOHMPYIOT
B MembpaHe.

14 HapucyinTe cxemy nepefayun cMrHana oT KJAeTOYHOr0 peuenTopa B KJETKY.
15 PelinTb 3a4a4y N0 TeMe «CTpoeHne 1 pyHKLMM bruomembpaH»

16 PelwnTb 3aga4y nNo TeMe «MeMbpaHHbIN TpaHCMopT»

17 HapucyinTe XXU3HEHHbIN LMK OpraHn3ma C 3uroTU4YecKon penykumen

18 HapucyiTe »XU3HEHHbIN LMK OpraHnu3ma C rameTuyeckom pefykuunei

19 HapucyiTe XXU3HEHHbIN LMK OpraHnu3Ma C NpoMexxyTo4HOW pefyKumen
20 HapucynTe cxemy raMeToreHesa Yy XMUBOTHbIX

21 Hapucynte ppobneHue (Ha npumepe amubum n maekonmTaoLwero)

22 HapucynTe 6nactyny (Ha npuMepe ampubun, NTuLbl 1 MaeKonuTaoLero)
23 HapucynTe CcTagunio paHHen Henpybl (Ha npumepe ampunbnn)

24 KpuTryeckune nepunobl B OHTOreHese YyesioBeka.

25 CywHocTb 3kcnepmuMeHTa Munnepa - Opu.

26 PelwnTb reHeTMYeCKyto 3agady no TemMe «aurnbpuaHoe ckpelmeaHme»

27 PelunTb reHeTUYECKYIO 3a4a4y N0 TEME «He3aBUCUMOEe HaceoBaHue»
28 PelunTb reHeTUYECKYIO 3a4a4y Mo TeMe «CUerneHHoe HacefoBaHne»

29 PelunTb reHeTUYeCKYIo 3afa4vy no TeMe «cuerJsieHne ¢ nojaom»

30 PelwinTb reHeTNYeCKyto 3aady no TeMe «nonyisaunoHHas reHeTnka»

31 CocTaBuWTb reHeanorn4yeckoe Apeso, NOSICHUTbL HacneLo0BaHNe NPrU3HaKoB.
32 MeToabl reHeTUKN YenoBeka. ban3HeloBbIN MeToa,.

33 MeToAbl reHeTuKK Yenoseka. MonynsunoHHO-CTaTUCTUYECKNIA MeTOS.

34 MeToabl FEHETUKN YenoBeKa. [ eHeanornyeckuin MeToga.

35 MeToabl reHeTUKN YenoBeKka. LimToreHeTn4yeckmin MmeTon.

36 MeToabl FeHEeTUKIK YesioBeKa. bnoxmmmnyeckuin meton n metos aHannsa OHK.
37 OcobeHHOCTU YenoBeka Kak 06beKkTa NCCNef0BaHNA B FeHETUKE.

38 HacnepncreeHHble 3aboneBaHns YenoBeka.

39 N'eHOMHble, XPOMOCOMHbIE 1 FeHHble MyTaLun y YenoBeka.

40 MNpueeaunTe npumep NpUcnocobneHHocTn. O6BLACHMTE BO3HUKHOBEHME NPUCNOCOBAEHHOCTM C MO3MLINIA



JapBUHM3Ma

41 MonynsunoHHbIE BOJHLI U Apeid reHoB B YenoBevyeckoM obuiectee

42 MN3onauma B nonynaumax atonen.

43 EcTecTBeHHbIN 0TOOP B NONYASLNSAX NOLEN.

44 HapuncynTe cxeMy KpyroBopoTa yriepona B buocdepe.

45 HapuncyinTe cxeMy KpyroBopoTa a3oTa B buocdepe.

46 HapucymnTte cxeMy AeNCTBUS 3KOOrMYecKoro hakTopa

47 OxpaHa OKpy>XatoLen cpeabl U COXpaHeHVe BMAOBOIr0 pa3Hoobpa3ns KMBbIX OPraHn3MoB.
48 Mepgunko-bronornyeckre acnekTbl HOOCHEPL! U OXpaHa 340POBbSA YeN0oBEKa.
49 3K0N0rnYyeCKUn Kpnu3snc n COCToOSHNE 300P0BbS Ye0BeKa

50 OkpyxxatoLLiasa cpefa 1 reHeTUYEeCKUN rpy3 YeaoBe4YeCKnX nonynaumm
19.3.3 NepeyeHb NPpaKTUYECKUX 3a4aHUN

Tema «OCHOBHbIe NPU3HAKKN XKBOW MaTepuun. OnpeneneHmne NoHATUA «KU3Hb»»

1 XKrBble opraHun3Mbl OTJINHAKTCSA OT HEXMBbLIX CUCTEM CJIOXKHOCTbIO U CTPYKTYPHON U (PYHKLMOHALHON
YyNopsL04YEHHOCTbIO. BbiIBUTE YepThbl CXOACTBA W OTJINYUA XKUBbIX OPraHU3MOB OT 00 bEKTOB HEXMNBOW
npupobl. OTBET NPOVIICTPUPYNTE NpUMepamu.

2 Mup X1BOW NpUpPOabl NpeacTaBAseT coboil COBOKYMHOCTb BUONOrMYECKMX CUCTEM Pa3HOr0 YPOBHS
OpraHu3aLmmn, KoTopble HaXoAATCS B HENPEPbIBHOM B3aMOLenCTBMMU. PackpoiTe
B3aMMOCBSA3b Pa3/INYHbIX YPOBHEN CTPYKTYPHON

OpraHu3aLmmn XXMBOTHOrO MUpa. OTBET MNPOUIIOCTPUPYINTE NPUMEPAMM.
3 O6ocHyliTe, NO4YeMY BO3HUKHOBEHWE 1 CYLLIECTBOBAHMWE XU3HWN Ha 3eMJie CBA3bIBAIOT C BOJOW.

4 Bce runoTe3bl BO3HUKHOBEHWUS XW3HN Ha 3eMJie MOXXHO pa3fennTb Ha [Be rpynnbl: Teopun buoreHesa
n abrnoreHesa. B 4eM ux cywHoCcTb? OXapakTepu3ynTe N3BECTHbIE BaM FMNOTE3bl U3 Ka)XKAOW rpynmbl

Tema «MeTabonnsm»

5 ToHKUIA cpe3 kNybHsa KapTodens NoMecTUN B ANCTUANMPOBAHHYO Boay. Kakune
M3MEHeHNs NPon3oinayT B ero KjeTkax Yyepes HekoTopoe Bpems? OTBET NOsICHUTE.

6 brnonornyeckoe oKmncaeHNe B OpraHn3Me YesloBeEKa CXOAHO MO XUMUYECKOMY MPOLIECCY C CKUIaHUEM
Tonnuea (yrns, Topda, Aepea). Kakme BewecTBa OKUCNAIOTCS B OpraHM3Me YenoBeKa 1 Kakue obuine ¢
rOpeHneM NpoayKTbl 06pa3yoTcs B pe3ybTaTe 3TUX NPOLECCoB?

7 O6bSACHMTE, MOYEMY B KNETKaX MbILLIEYHON TKaHN HETPEHNPOBAHHOIO YeI0BEKa NOCe HanpsXKEHHON
(humsmyeckom paboTbl BO3HMKAET YyBCTBO 60N,

8 B 4eM COCTOUT CBA3b AblXaHUs U (hOTOCUHTE3a?

9 CKoNlbko Mosiekys1 AT® 6yaeT CMHTE3MPOBaTbCS B KJIETKAX 3YKapuMoT Npu MOJIHOM
OKUCNeHnW hparMeHTa MoJIeKyJbl KpaxmMarna, coctoswero n3 70 oCcTaTKoB r1oKo3bl? OTBET MosAcHUTE.

10 B npouecce rivkonnsa obpasosanocb 42 MoJsieKyJbl MMPOBUHOrPaLHON KUCSIOThI.
Kakoe Konm4ecTBO MOJIEKY I

F0KO3bl NOABEPr/0Ch PACLLENIEHNI0 N CKONbKO Monekyn AT® obpa3syeTcs npu ee nosHOM OKUCAEHUN?

11 B puccumunnauuio sctynuno 10 monekyn rnoko3sel. Onpefennte Konnvyectso AT® nocse riankosvsa,
nocne KUCJ0POAHOro aTana v CyMMapHbIn 3 MeKT AUCCUMUIALNN.

12 B anccmMmnsaunio BCTynuno 15 monekyn ranoko3sbl. Onpenennte Konn4yectso AT® nocie riankosmsa,
nocne KNCA0POOHOro 3Tana U CyMMapHbIA 3PdeKT ANCCMMUNSLAN.

13 B guccumunaumio BCTynuio 18 monekyn raokossl. Onpegennte konnyectso AT® nocsie rankonusa,
nocsie KUCJA0OPOLHOro 3Tana u CyMMapHbIA 3PMeKT AUCCUMUNALNAN.



14 B gnccmMmnaumio BCTYNWIO 23 MOJIeKY bl FoKo3bl. Onpepnenute KosimdecTso AT® nocse ramkosmsa,
nocsie KUCAOPOLHOro 3Tana u CyMMapHbIA 3PGeKT AUCCUMUNALNAN.

15 B guccmMunaumio BCTYNuo 27 Mosiekyn riokosel. Onpegennte Kkonnmyectso ATO nocsie ranmkonunsa,
nocne KUCJ0POAHOro aTana v CyMMapHbIn 3 MeKT AUCCUMUNIALNN.

16 B onccmMmnaunio BCTYNUA0 32 MOJeKY bl FOKo3bl. OnpeaennTte Konmyectso AT® nocne ranmkoamnsa,
nocne KNCA0POOHOro 3Tana U CyMMapHbIn 3PdeKT ANCCMMUASLAN.

17 B umkn Kpebca BcTynuno 6 monekyn MNBK. Onpegennte kKonmyectso AT® nocne KMCAOPOAHOro 3Tana,
CYMMapHbIA 3PMEKT ANCCUMUNALNN N KONNYECTBO MONEKYJT MOKO3bl, BCTYNUBLUEN B AUCCUMUNALNUIO.

18 B umkn Kpebca sctynuno 8 monekyn MNBK. Onpepennte Konmyectso AT® nocne KUCIOPOAHOro 3Tana,
CYMMapHbIA 3 HeKT AUCCUMUASLAN U KOJIMYECTBO MONEKY MIOKO3bl, BCTYNUBLUEN B AUCCUMUNALMIO.

19 B uunkn Kpebca scTynuno 10 monekyn MNBK. Onpegennte konm4yectso AT® nocse KMCAOPOAHOro 3Tana,
CYMMapHbIA 3 eKT AUCCUMUNALUN Y KOJIMYECTBO MONEKYJ MI0KO3bl, BCTYNUBLLEN B AUCCUMUNALMIO.

20 B umkn Kpebca sctynuno 14 monekyn NBK. Onpegennte Konmyectso AT® nocne KMCAOPOAHOro 3Tana,
CYMMapHbIA 3PdEKT ANCCUMUNALNN N KONNYECTBO MONEKYJT MOKO3bl, BCTYNUBLUEN B AUCCUMUNALNUIO.

21 B umkn Kpebca sctynuno 28 monekyn MNBK. Onpegenute Koamyectso AT® nocsie KMCAOPOAHOro 3Tana,
CYMMapHbIA 3 HeKT AUCCUMUNALAN U KOJIMYECTBO MONEKY MIOKO3bl, BCTYNUBLLENA B AUCCUMUNALMIO.

22 MaumneHTy, CTpagaloLlweMy NHCYIMHO3aBUCMMbIM CaXxapHbIM AnabeToM, bbinio

PEKOMEH0BAHO yBe/INYEHVE XXMPOB KaK UCTOYHUKA 3Heprun. Bonpockl: 1 Kakune nyTn oKncseHns
rJ110KO03bl Bbl 3HaeTe? 2 Kakune asbTepHaTUBHbIE UCTOYHUKY SHEPrMM MOXKET MUCMO0JIb30BaTh KNeTKa npu
CL? 3 KakoBa cyabba n3bbiTo4YHbIX KoNM4ecTs aueTna KoA, obpasyembix Npy OKUCIEHUN XXUPHbIX KUCNOT
y 6osbHOro CA17 4 Kak nsmenntcs pH kposu 1 Moym y 6osbHoro C npu ncnosib30BaHUN

XKMNPOB Kak UCTOYHMKA 3Heprumn? 5 MNoBblleHne KOHLEHTPaUumM KakMx KOMMNOHEHTOB KPOBM 1 MOY
pacCcMaTpuBaeTCs Kak Kputepuit gekomneHcaumm CLO7?

19.3.4 TecToBblE 3a4aHUA

Tema «buonormsa kneTkm»

1) dnemMeHTapHasa eAnHMLA MONEKYIAPHO-TEHETNYECKOro YPOBHS OpraHn3auum XXnusHm
a) KneTka

6) bruochepa

B) reH

r) nonynaums

2) KneTo4Hble hopMbl XN3HKU, UMeoLLnE 0hOPMIIEHHOE A4P0

a) harun

6) BupycChbl

B) MPOKapWOTbI

) ayKapuoTsl

3) Co3paTensiMmm KNeTOYHOM TEOPUMN SABASIOTCS

a) Y.0apsuH n A. Yonnec

6) P.Tyk n H. T'pto

B) T. LLBaHH 1 M. lUnenpeH

r) . MeHpenb n T. MopraH

4) CTPYKTYPHbIA KOMMOHEHT KJIETKW, KOTOPLIN MMEETCSA U Y MPOKApUOT, U Yy SyKapmoT

a) annapaT Fonbaxu



6) aHgonNasMaTryeckas CeThb

B) IN30COMa

) MUTOXOHAOPUS

[1) Hapy>XHasa naa3MaTnyeckas membpaHa

5) OpraHoung, KOTOpbIA BCTPEYaeTCA TONbKO Y PACTEHUA N OTCYTCTBYET Y XKUBOTHbIX 1
rpmboB, Ha3bIBaeTCS

a) MUTOXoHOPUSA

6) xnoponnact

B) MUKpOTpybOoUKa

) S3HAOMNNA3MaTNYeCcKasn ceTb

[) nm3ocomMa

6) B cocTaB saepHon 060104KMN KETOK 3YKapMOT BXOAAT ... MEMOPaH®I.

a)l 6)2 B) 3 ) B pa3HbIX KJeTKax pa3HOe KOJINYeCcTBO

7) KakoBa poJib LMTOMNAa3Mbl B KNeTke?

a) NpuaaeT KneTke opmy;

6) oCcyLLeCcTBAAET CBA3b MEXAY YaCTSAMM KIETKY;

B) BbIMOJIHAET 3aLWMTHYI0 DYHKLMIO;

r) obecneynBaeT NOCTYNNEHNE BELLECTB B KNETKY.

TeMa «XMUYECKNA COCTaB 3YKAPUOTUYECKUX KITETOK»

8) Hanbonee pacnpocTpaHEHHbIMU B KNETKAX XXUBbIX OPraHM3MOB 3JIeMEHTaMUN SBAAIOTCS:
a)N,O, H, S; 6) C,H, N, O; B)S, Fe, O, C; r)0,S, H, Fe
9) BelyecTBa, XOpPOLLIO pacTBOPMMbIE B BOAE, Ha3biBAOTCSH

a)rnapodunsHble 6) ruapodobHsie B) aMpndnibHbIE

10) benku - 3T0 BriononMmepsl MOHOMEPaMK, KOTOPOro SBASIOTCA:

a) HYKJ1IeoTuabl; 6)aMUHOKNCIOThI; B) @a30TUCTble OCHOBAHUS

11) ®epMeHTbI BLINOJHAT caegytoline GyHKLNN:

a) ABNAIOTCA OCHOBHbLIM UCTOYHUKOM SHEPrnK; 6) yckopsaoT buoxumMmmnyeckune peakuum;

B) TPAHCMOPTMPYIOT KUCSIOPOL; ) YHaCTBYIOT B XMMUYECKOW peaKLum, NpeBpaLLasch B
Lpyrve BewecTsa

12) Monekyna BeLecTBa, COCTOALWANA U3 HYKNEOTUA0B U UMetoLas BMA OAHOLLENOYHOWN HUTK:

a) PHK; 6) ATO; B) OHK; r) AQ®.

13) Ha opraHosienTnyeckre CBOMCTBA NUTLEBOW BOLbI OKa3blBaeT BAUAHME MOBLILLEHHOE CoLepXKaHue:
a) xxenesa 6) dTopa B) MosinbaeHa r) HUTPaTOB

19.3.5 MNepeyeHb 3apaHUN A1 KOHTPOJbHbIX paboT

Tema «MoneKkynspHbIA U KJIETOYHbIA YPOBHU OpraHu3aunm XXnsom matepum» (2.6 n 3.6)

KoHTponbHasa pabota Nel. CTpykTypa 1 cBOMNCTBa 6eskos

1 KaKune ypoBHU CTPYKTYPHOW OpraHu3auny 6enkoB BblAeNSI0T B HAcTosLLee BpeMa?
KpaTKo oxapakTepusynTe ux.

2 Y10 Takoe (hepMeHThbI? KakoB MEXaHU3M UX LEeNCTBMA?

3 HanumwuTe o6LLyt0 CTPYKTYPHYO (hOpMYJly aMUHOKUCIOTbI.



4 KcaHTONpoTenMHOBasA peakuns Ha 6enku. B 4yem cocTonT npmHLMn MeTona?

5 Y10 cobon npencrtaenseT BTOPUYHAA CTPYKTypa 6enka? Kakue n3BeCTHbl BUAbl BTOPUYHOW CTPYKTYpPbI?
6 MNprBeanTe NpMMepbl TPAHCMOPTHON YHKLU MM BENKOB.

7 Hannwwute peakumnto obpazoBaHns NenTUAHON CBSA3MN.

8 B yem cyLwiHoCcTb MeToAa Jloypu?

9 Y10 Takoe nenTuaHas CBA3b? Kakne CBOMNCTBA NENTUAHOWN rpynmnbl Bbl 3HaeTe?

10 MNpuBeanTe NpuMepbl 3aLLUTHON MYHKLUN 6ENKOB.

11 Nepeyncnute rnapoobHble aMUHOKNCIOTDI.

12 OnNuwmnTe, Kak NOCTPOUTbL KaanMbpoBOYHYIO NPSAMYIO 15 onpefeneHns KoHUeHTpauun benka.

13 Kakune CBA3K y4aCTBYIOT B (hOPMUPOBAHUN TPETUYHON CTPYKTYpbl 6enka? Kakyto posb
B (hopMMpPOBaHMM CTPYKTYpPbI Benka nrpatoT rugpodobHblie B3aumoaencTens? B pesynbTaTe 4ero
OHW BO3HUKAOT?

14 Y70 Takoe onanHr benka?
15 B 4yem cocTouUT CTPYKTYpHas GyHKLUs 6enKoB.
16 Kak onpefennTb KOHLEeHTpauuio 6enka, 3Has ONTUYECKYH0 NAOTHOCTb pacTeopa?

17 Y7o cobon npeacTaBnseT YeTBEPTMYHAA CTPYKTypa benka? YemM oHa OT/IMYaeTCs OT acCcoLMaToB
benka?

18 YTo0 Takoe geHaTypauma 6enkos? YTo NPponCXoanT Npu geHaTypaumm?
19 Mepeymncante ruapodusibHble aMUHOKKUCIIOTSI.

20 Kakune KayecTBeHHble peakuny Ha 6enku Bbl 3HaeTe? C KakuMu rpynnamu 6efika NnpoTekaT 3Tu
peakuun?

KoHTponbHas paboTa Ne 2 «HykniemHoBble KUCN0ThI. MexaHn3Mbl nepefayn reHeTu4ecKomn
nHopmaummn»

1 OxapakTepusyinTte cTpyKkTypy OHK.

2 Y70 cobon npencTaBaseT HykNeoTua? Hapucymte cxemy CTpoeHUS HyKneoTmnaa

3 YT1o coboi npeacTaBaseT NepBuYHas CTpykTypa AHK?

4 Kakune cBsA3m 06pa3ytoT NePBUYHYIO U BTOPUYHYIO CTPYKTYpYy OHK?

5 OnnwwuTte mogens OHK YoTcoHa - Kpuka.

6 Kakne npocTpaHcTBeHHble opMbl [HK Bbl 3HaeTe? B 4eM nx oTAnYUTENbHbIE 0COBEHHOCTI?
7 YT0 Takoe XpoMaTuH N XPOMOCOMbI? Kakne benkn BXoAAT B COCTaB XpoMaTunHa?

8 YT1o cobon npeacTaBAsAT HyKIE0COMbI?

9 MepeyncanTe ypoBHU NPOCTPAHCTBEHHON YKNAAKN XpOMAaTMHA B XPOMOCOMY.

10 Ha3oBuTe (pyHkunn OHK.

11 HazoBuTe ocobeHHOCTU cTPYKTYypbl PHK (B cpaBHeHun ¢ OHK).

12 Yo coboit npeacTaBaseT nepBuyHasa CTpykTypa PHK?

13 Kakue Bugbl PHK Bbl 3HaeTe?

14 HapucyiTe 1 nosicHUTe cxemy cTpoeHns MPHK.

15 OxapakTepusynte 0CobeHHOCTN CTPYKTYPbI U hyHKLMIA TPHK.

16 Hapucyinte n nosacHuTe cxemy ctpoeHuns TPHK.

17 Kakune hyHKUMK 1 CTPYKTYpY umeeT pPHK? Y10 cobon npeactasnsioT pubocombl?

18 Kakue Buabl Manbix perynatopHeix PHK Bbl 3HaeTe?



19 Y70 Takoe reHeTU4ecKnin Kog?

20 Ha30BMTe 1 NOACHUTE CBOMNCTBA MreHeTUYeCKoro Koaa.

21 B 4yeM cywHOCTb TaK Ha3blBaeMOWN LLEeHTPaNbHON AOrMbl MOSEKYNSipHOWN Bronornn?
22 Y10 Takoe TpaHckpunumsa OHK?

23 Y10 Takoe TpaHcnauma PHK?

24 Y10 Takoe penankauns OHK? B kakon ha3ze KNeTOYHOro uMKJaa nponcxoauT penankauusa OHK?
25 OnuwKrTe OCHOBHbIE NPUHLMNLI pernkaunm OHK.

26 4YT0 NOHUMAIOT MO NOJIYKOHCEPBATMBHbBIM XapakTepoM pennkaumm?

27 YT0 TaKoe pensinkaTuBHasa BUJIKa?

28 OnvwwnTe cobbITUS pensikaLmm B XPOHOJIOrMYeCKOM Nopsaake.

29 Y70 Takoe npanmep?

30 YTo cobon npeactasnsaoT pparmMeHThl OKasaknu?

31 B 4eM COCTOUT CYLWHOCTb TpaHCcKpunuum OHK?

32 Y10 TaKoe TPaHCKPUMNTOH?

33 Y10 Takoe npoMoTop?

34 Ha30BUTe 1 OXapakTepusyinTe CTagum TPaHCKPUNLMK.

35 YTo0 cobon npenctasnaoT pnbocombl? Kakme LLeHTpbI hopMupyoTcsa B pubocome npu
TpaHcnaumm?

36 Kak npomcxoauT akTUBaLMA aMUHOKUCIOT?

37 ONuWNTE NHMLMALWUIO TPaHCAaLUN,

38 HapucyiTe cxeMy pacnosioxXeHns yHKLMOHaIbHbIX LEHTPOB B pnbocome. Kakyto ponb
BbINOJIHAET KaXKAbl U3 3TUX LEHTPOB?

39 Kakune cobbIT1si NPONCXOAAT B XO4E NOHMaLUnN TpaHCAALUn?

40 Kak ocyllecTBndeTca TepMUHaLna TpaHCaaumum?

KoHTponbHas paboTa Ne3 «CTpyKTypa U (hyHKLMN MeMBpaH»

1 Mogenb MeMbpaHbl - XXUAKOCTHO-MO3an4YHas; NOACHATE, NoYeMmy.

2 CoBpeMeHHas Moaesib MeMbpaHbl - AnHaMuyeckas. MNosacHUTe, novemy.

3 Kakune pyHKLUNN BbINOAHAT MeMbpaHHble 6enkn?

4 4YT0 Takoe KneTo4Hble peuenTopbl? Kakue Tunbl KIeTOYHbIX peLenTopos Bl 3HaeTe?

5 Kakoe pacCTosHmne Ha NOBEPXHOCTN MeMBpaHbl 3pUTpoLMTa «MPOXOANT» MoseKyna goconmnmnaa 3a 1
CeKyHLY B pe3yJsibTaTe natepansHon auddysnn? KoahhuumnmeHT natepasibHon anddysmm D = 10-12

n m?/c. MepeMelleHne onpeaenseTcs Gopmynoin S = 2 VDnt. CpaBHUTE C OKPYXXHOCTbIO 3pUTPOLNTA
AnameTpom 8 MKM.

6 ®epmeHT Na+,K+-ATda3za B nazmMaTmyeckon membpaHe 3puTpoLnTa coBeplina 6 Luknos. Kakoe
KOJIMYECTBO MOHOB HAaTPUA U Kanuns Bbiao Npu 3TOM TPAHCMOPTMPOBAHO B KNETKY 1 13 Hee? CKONIbKO ObIo
N3pPacxofoBaHO IHEPruK, eciv rngponuns 1 mona AT® conpoBOXXAAETCS BblAeneHnem 33,6 kIx?

7 ®epmeHT Ca’*-ATda3a B naa3MaTU4eCKoi MeMbpaHe 3puTpoLunTa coseplum 12 umkios. Kakoe
KOJIMYECTBO MOHOB KasbLuns 66110 Npu 3TOM TPAHCNOPTUPOBAHO U Kyaa?

8 ®epmeHT Ca’*-ATda3a B MembpaHe SMNC coBepLun 6 LIMKIOB. Kakoe KOMYecTBO NOHOB KabLus Bbi1o
Npw 3TOM TPAHCMOPTUPOBAHO M Kyaa? CKoMbKO Bb110 M3pacxo40BaHO IHEPruKn, ecam rugponuns 1 mons
AT® conpoBoxpaeTcs BolaesieHneM 33,6 KOx?



9 OnNuwunTe, KakKMM MyTEeM B KNETKY NOCTYNalT NOHbI KanblLma. Kak OHM BEIBOAATCS M3 LMTOMIa3Mbl
KNeTKn?

10 OnNuwIMTe, Kak OCYLLECTBASETCA TPAHCMOPT OKO3bl B KNeTKy. CKObKO ObII0 N3pacxo0BaHO
3Heprun, ecam rugponns 1 mona ATO conpoBoxaeTcs BblgeneHnem 33,6 KO?

11 Kak oCyLLecTBNSIeTCA TPaHCNOPT 6eNKOB U3 KNeTKU, FAe OHM Bblav CUHTE3MPOBaHbI?

12 YT1o Takoe npocTtas anddysna? Mpuseante npuMepbl BELWECTB, KOTOPbIE TPAaHCMOPTUPYIOTCS Yepes
MeMBpaHy nyTemM nNpocTon gnddysnu.

KoHTponbHas paboTta Ne 4 Tema «bronorns pasmMHOXXeHNs 1 pa3sutusa» (2.7 n 3.7)
1 KneTo4HbI LUK, ero nepuoabl

2 MunTo03, hasbl, 3Ha4YeHue.

3 Meii03, hasbl, 3Ha4YeHNe.

4 CpaBHUTb MUTO3 U MEN03.

5 MecCT0 Mel03a B XXWU3HEHHOM LiMKJIe OpraHn3MoB.

6 becrnosioe pasMHOXeHNe OpraH1M3MoB.

7 MNonoBoe pasMHOXEHME OPraHn3MOoB.

8 MNapTeHoreHes, ero 3Ha4veHue.

9 Monosble KNETKN, 0COBEHHOCTU UX CTPOEHUS, MeTabonnsma n MyHKLNN.

10 FameToreHes y XMWBOTHbIX.

11 NHpgmBuayanbHOe pa3BuTUe OpraHn3Ma - oHToreHes. lMepunoamsaumsa oHToreHesa.
12 Tunbl pa3BUTUSA Y XKNBOTHBIX.

13 SmbpuoreHes y XMBOTHbIX. DTanbl aMbpuoreHesa.

14 OpobneHwne, ero Tunbl.

15 bnactynauus.

16 3apofabilleBble TMCTKK U UX MPOU3BOLHbIE.

17 MexaHn3Mbl OHTOreHesa. [leneHune, Murpaumns, COpTUPOBKa, rnbens, AnhhepeHLMpoBKa KNeTokK.
18 dmbproHanbHasa NHAYKLNS.

19 dMmbproHanbHasa perynaums.

20 LlenoCTHOCTb OHTOreHesa.

21 . PocT, ondggepeHumanma n MHTerpaLms - OCHOBHbIe MpoLecchl B pa3BUTUM OpraHM3Ma.
22 I'vbenb KNETOK 1 e€ poJib B MpoLeccax MopdoreHesa.

23 HapucyinTe XU3HEHHbIN LMK OpraHM3Ma C 3UroTUY4eckon pegykumen

24 HapucyinTe MU3HEHHbIN LMK OpraHM3Ma C raMeTU4YecKon penykumen

25 HapuncyinTe XM3HEHHbIN LKA OpraHM3Ma C MpoMeXyTO4YHON peayKumen

26 HapucynTte cxeMy rameToreHesa y XUBOTHbIX

27 OnnonoTBOpeEHNe, ero aTansl

28 Hapucynte opobneHue (Ha npumepe amubum n maekonmTaoLero)

29 Hapucywnte 6nactyny (Ha npuMepe ampubun, NTULbl 1 MAEKONUTAOLWErO)

30 HapucynTe cTagunio paHHeR Henpybl (Ha npumepe ampunbun)

KoHTponbHas paboTa Ne 5 Tema «3konorus n 6uochepa» (2.10 n 3.10)

1 JanTe onpeaeneHne noHATUIO «NONynsauns»



2 [lanTe onpefgesieHne NoHATUIO «3KOCUCTEMa»

3 [lanTe onpefenieHne noHATUIO «bnoreoLeHo3»

4 NanTe onpeneneHme noHATUIO «broLLeHo3»

5 NanTe onpeneneHune noHaTuio «brnochepa»

6 [lanTe onpeneneHmne NOHATUIO «IKOJIOrnyeckas Huwa»

7 [NanTe onpeneneHune noHATUIO «Hoochepa»

8.4710 cobon npencrtaBnseT 3KoNOrn4eckmin hakTop? Buabl 3KONOrM4eCckmx pakTopos.
9 MNpaBuno 3KON0rMYecKom Nupammabl

10 CocTaBbTe NULLEBYIO CETb.

11 HapucyinTe cxemy KpyropopoTa yriepoga B buocdepe.
12 HapucyinTe cxemy KpyroBopoTa a3oTa B buocgepe.

13 HapucyinTe cxemy OeiCTBUA 3KOJIOTMYECKOro hakTopa.
14 CtpykTypa brocdepsl

15 OyHKLUUK XMBOro BelllecTBa B buocdepe.

16 OcobeHHOCTM HoOoCheEpHI.

17 YCTONYNBOCTb 3KOCUCTEM.

18 Cykueccmsa 3KocucTemM.

19 broreHHasa Murpauma aToMoB.

20 I'nobasnbHble 3KoNOrnyeckme npobsemsl

19.3.6 TeMbl 3cce:

1 KneTka Kak bruonoruyeckas cmcrema.

2 HacnepnoBaHue MUTOXOHApPUasbHbIX BonesHen.

3 Xn3Hb C BMPYCOM UMMyHOOedMUMTa YeoBeKa.

4 MaToreHHble BakTepumn Kak Bo3byamTenn 3aboneBaHnin y XXMBOTHbIX U Ye0BEKa.
5 Tybepkynes.

6 BuTamMnHHas HeJoCTaTOYHOCTb.

7 JleveHune caxapHoro anabeTta HapoAHbLIMU CPeaCcTBaMMU.
19.3.7. NMpuMepsbl 3apay:

Tema «OcHOBbI 00LeNn 1 MeguLMHCKON reHeTukn» (2.8 n 3.8)

1 OgHa u3 chopM remepanonun HacneLyeTcs Kak JOMUHAHTHbBIA NpU3HaK. Kakosa
BEPOSATHOCTb POXAEHUSA LeTelN C aHan3MpyemMon aHoMaimen B ceMbe, rae O4uH U3 poauTenen ctpagaet
HOYHOW CNIenoToNn, a APYron HeT, eC/IM U3BECTHO, 4To 0ba cynpyra roMo3uroTHbI?

2 FanakTo3eMus HacneayeTcs Kak ayTOCOMHbIN peLecCMBHBIN Npu3Hak. Ycnexu
COBPEMEHHON MeANLUHbI MO3BONSIOT

npenynpeanTb pa3suTtre 601e3Hn n n3bexxaTb TAXKENbIX NOCNeACTBUNA HapyLleHns obmMeHa. Kakosa
BEPOSATHOCTb POXAEHNSA BONIbHLIX AETEN B CEMbE, rAe OAWNH U3 CYyNnpyroB rOMO3MUroTEeH MO FreHy
raJlakTo3emMumm, Ho pa3BuTue 6onesHn y Hero 6bi10 NPeaoTBPALLEHO ANETOM, a BTOPON reTepo3nroTeH no
rajlaktosemmm?

3Y 300p0OBOro YesloBeKa B MoYe 0OHAPYXXMBAETCS aflaHUH, CEPUM, FYTAaMUHOBAS KUCNOTA W MIULMH. Y
yenoBeka, 60bHOro LMCTUHYPUEN (coiep)xaHune B Moye HobLLIEro, YEM B HOPME, YCSIa aMUHOKMUCIIOT), C
MOYOM NCLENSIOTCS aMUHOKMCI0TbI, KOTOPbIM COOTBETCTBYIOT C/leayoLne TpUnneTsl n-

PHK: yUuy, YTy, ruy, rry, UAr, ury, AAA. Hannwurte



TPUNNeThbl, COOTBETCTBYOWLMNE aMUHOKNCJIOTaM, MMerLWnMCda B MO4HeE 340pP0OBOIro 4esioBeka.

4 'Y yenoBeKa Ha/lMyne B 3pUTPOLMTaxX aHTUreHa pesyc-hakTop (peHoTun Rh+)

06yCn0B/IEHO LOMUHAHTHBLIM reHoM - [1. Ero annenb d obycnaBnvMBaeT OTCYyTCTBME 3TOr0 aHTUIreHa
(peHoTUmn Rh-). F'eH | rpynnbl kposu (10) peueccrmeeH B oTHoweHUN reHoB |l rpynnbl (1A) n TpeTben ( IB).
[lBa nocnegHux annens KOLAOMUHAHTHBI, U nx coveTaHue (IAIB) obycnasnusaeT IV rpynny KpoBw.
My>XX4MHa, MeoLWmnn pe3yc-oTpuLaTesIbHY0 KPoBb IV rpynmbl, XXEHUCSA Ha XEeHLUHe, UMelLLLen pesyc-
NoJIOXUTENbHYI0 KPoBb Il rpynnbl. OTeLw XXeHbl UMesT pe3yCc-0TpuLaTesbHY KpoBb | rpynnel. B cembe
nMeloTCs ABa pebeHka: nepsbli UMeeT pe3yc-oTpuuaTesibHY KpoBb Il rpynnbl, BTOPON pesyc-
MOJIOXKUTESIbHYI0 KPOBb

| rpynnbl. CyaebHo-MeonLUMHCKas 3KCNepTu3a yCTaHoBWAA, YTO OAWH U3 3TUX AeTel BHebpayHbIN.
Mo Kakow 13 AByX Map annenen NCKIYaeTcs oTLOBCTBO?

5 FnyxoHeMoTa CBs3aHa C BPOXKAEHHOWN FyX0TOW, KOTOPas NpensaTCTBYET HOPMaslbHOMY YCBOEHMIO peyu.
HacnepnoBaHme ayTOCOMHO-peLeccnBHoe. CpeHAA YacToTa 3aboneBaHns Konebnetcs No pasHbiM
CTpaHaM. [1nsd eBponencknx CTpaH oHa paBHa npubansntensHo 2:10000. OnpegennTte BO3MOXHOE YMCIO
reTepo3nroTHbIX MO rAyXoTe Noaen B panoHe, Bkatodatowem 8 000 000 xutenei.

19.3.8. TemMbl poKnapoB:
Tema «brnosorns pasmMHoOXXeHUs n passuTus» (2.7 n 3.7)
1 PereHepauus. ®dusnonornyeckas n aganTMBHas pereHepaumnsa. KnetovyHble UCTOYHUKN pereHepaLnn.

2 MocTaMbpMOoHaNbHbIA NepUoS OHTOreHesa. Tumbl MOCTIMOPUOHANBHOMO Pa3BUTUS. TUMb
POCTa OpraHM3MOB.

3 npOJJ,OJ'I)KI/ITeJ'IbHOCTb OHTOreHe3a Kak BUa0BOW MPU3HaK.
4 3aBNCUMOCTb nposABEHNA CTapeHNA OT reHoTuna, ycnosw7| n 06pa3a XN3HN.

5 CTapeHune Kak 3Tan nHAMBUAYaNbHOr0 pa3BUTUS. MexaHU3Mbl CTapeHns
(MonekynsipHble, FeHEeTUYECKUE, KNETOYHbIE U CUCTEMHBIE).

6 KpuTnyeckne nepuobl B OHTOreHese YyesioBekKa.

Tema «KoHUenuumn, Teopun 1 rnnoTe3bl BOSHUKHOBEHUSA XXU3HU Ha 3eMe. IBOJIIOLMOHHOE
y4yeHue» (2.9 n 3.9)

7 Teopusi CaM0O3apOoXX4EHNS XIN3HK, ee oTpuuaHue (onbiTel @.Pean, cnop MacTtepa u MyLwe).
8 JKcnepnMeHTasbHbIE NOATBEPXXAEHUSA abuoreHesa (onbiT Munnepa - KOpn).

9 XuMmmnyeckas sposilouma (bnoxmuMmyeckma nnm npebrnoTmyeckas 38oJoLKA).

10 M'mapoTepMasibHble UCTOYHUKN 3aPOXKAEHNS XKN3HMN.

11 M'mnoTe3a naHcnepMum.

12 M'mnoTte3a PHK-mupa.

13 Mepexon K opraHN3MeHHOMY YPOBHIO.

14 [IpeBHeNnLMne Cnenbl XU3HN.

15 LUCA - nocnefHuin yHMBepcaabHbI 00LWNA Npeaok.

16 MepBble coobLLeCTBa XUBbIX OPraHN3MOB.

17 MosBneHne 3yKapnmoTUYeCKON KNeTKu.

18 Ponib cuMbBro3a Ha HavafbHbIX 3Tanax buosornvyeckon ssonLnn (B bakTepraabHbIX MaTax).
19 CumbrnoTryeckas Teopus 3B0OLNN.

20 CoBpeMeHHas 3BOJIIOLMOHHAsA Teopus. Bknag MoneKynsapHoi 61onorum B NnoHMMaHme
MPOLIECCOB 3BOJIOLINN.

21 HacnepoBaHue npnobpeTeHHbIX MPU3HAKOB (FOPU30HTasIbHbIA MEPEHOC FeHOB).



Tema «2konorua n buocgepa» (2.10 n 3.10)

22 B3aMOOTHOLLEHNS YesoBeKa 1 Bruocdepsbl, 0XpaHa OKPY>XatoLLei cpelbl N COXpaHeHue
BIZI0BOr0 Pa3HO06Pa3Ms XKMBbIX OPraH3MOB.

23 Hoocdepa, ee npoLunoe, HacTosLlee 1 byayliee.

24 OxpaHa OKpY>KaloLLen cpeibl U COXpaHeHNEe BUO0BOIr0 pa3HO0bpa3ns XMBbIX OPraHN3MOB.
25 Meunko-bmonormyeckme acnekTbl HOOCEpPBI 1 OXpaHa 340P0BbSA YesoBekKa.

26 IKOJIOTUYECKNIA KPU3MC U COCTOSAHME 3L0POBbS YesI0BEKA

27 Okpy>xatoLlasa cpefa U reHeTUYeCKUn rpy3 YeaoBe4yeCcKnx nonynaumm

28 Meounko-bmonormyeckme acnekTbl HOOCHEPBI N OXpaHa 3[0POBbS YesI0BEKA.

19.4. MeToauM4yeckue MaTepuasnbl, onpegensiowime npouenypbl oueHUBaHUA 3HAHUA, YMEHUH,
HaBbIKOB U (M/IX) ONbITa OEATEJNIbHOCTU, XapaKTepPMU3yIoLLUX 3Tanbl GopMMPOBaAHUA KOMNETEHL UM

OueHKa 3HaHWIN, YMEHUI 1 HABLIKOB, XapakTepu3ytoLlas 3Tansl GOPMUPOBAHUS KOMMETEHLMIA B paMKax
N3YyYEHUS OUCLMMNINHBI OCYLLECTBASETCA B XO[e TEeKYLLEN 1 MPOMEXYTOYHON aTTecTauui. Tekylias
aTTeCcTaumMs NpoBOAMTCS B COOTBETCTBUM C TOIOXKEHMEM O TEKyLLel aTTecTaumn obyyalolmxcs no
NnporpaMmMam BbICLLEro 06pa30BaHMs BOPOHEXCKOro rocyaapCTBEHHOro yHMBEpCUTETa. Tekyllas
aTTeCcTaums NpoBoAMTCS B (hOpMax: yCTHOro onpoca (MHAWBMAYasbHbIA onpoc, poHTanbHas beceaa,
N0KNafbl); MMCbMEHHbIX PaboT (KOHTPOJIbHbIE, 3CCE, BbIMOJIHEHME NPAKTUKO-0PUEHTUPOBAHHBIX 3aaHWiA,
nabopaTopHble paboTbl U NpP.); TECTUPOBAHMUS. KpUTepun oLeHNBaHNS

npuBeneHbl BbllLeE.

MpoMexyTo4YHas aTTecTalus NPpoBOAUTCS B COOTBETCTBUM C [010)KEHNEM O MPOMEXKYTOYHON aTTECTaLUN
06y4atoLLMXCs Mo NporpamMMam BbicLLEro obpa3oBaHus.

KOHTpOJ’IbHO-I/I3MepI/ITeJ'IbeIe MaTepuanbl I'IpOMe)KyTO‘-IHOI7I aTTecTauum BKAOYalOT B cebs TeopeTun4eckmne
BOMPOCHI, No3BondAOLWNE OLLEHNTb YPOBEHb NMOJTY4YEHHbIX 3HAHUN © npakThn4eCcKkne 3afaHun4A, nossondrouimne
OLEeHUTb CTEeneHb CCpOpMI/IpOBaHHOCTI/I yMeHI/IIZ N HaBbIKOB.

[Mpun oLeHMBaHWUN UCMOJb3YIOTCA Ka4YeCTBEHHbIe LWKabl OLeHOK. KpuTepumn oueHnBaHns
npueeneHbl Bbllle.



