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PABOYAA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B51.0.24 Buonorus

Kod u HaumeHoBaHuUe OucyurnuHbl 8 coomeemcmeuu ¢ y4ebHbIM rniaHoM

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

2. Mpodmnb nogroToBkK/cneymanmsauus: MepuumHckas moxumms

3. KBanudukauma BbinycKHUKA: Bpay-oMoxXumMuk

4. dopma ob6y4eHums: OYHas

5. Kachepgpa, oTBevarLwasn 3a peanmsaumio QUCLUNIIUHBI: kachegpa Guoxummn n
c¢omsmonorum KneTku; kadegpa 6Mocpun3nkn n BuoTexHonorum

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

AHoxuHa NannHa BopucoBHa, accUCTeHT Kadeapbl 6MOXUMUKM U DU3MONOrNN KNETKN,
KaHaAugaT 6MoNIorMYecKux Hayk,

BawapuHa Onbra BnagumupoBHa, AoueHT kadenpbl 6MOPU3MKM U OBUOTEXHONOIMU, KaHanaaT
OMonornyeckKkmx Hayk

(®UO, yyeHass cmeneHb, y4eHoe 38aHue)

7. PekomeHaoBaHa: HMC meaunko-ouonormdyeckoro dakynbtera, npoTokon Ne 2 ot
4.03.25

(HaumeHosaHue pekomeHOyrowel cmpykmypbi, 0ama, HOMep fNpPomokKosa)

8. YueOHbIN ropa: 2025/2026 CemecTp(bl)/TpumecTp(bl): 1,2




9. Llenu n 3apayv y4e6HON ANCLUNIIUHDbI:

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

3apauu:
1) [aTtb onpegeneHne 6G1MonNorMm Kak Haykm n cpopmmpoBaTth NPeacTaBeHne O CYLLHOCTU XXN3HMW.

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

3) PaccmoTpeTb CTPYKTYPY U OYHKLMOHNPOBAHWNE XXMBbIX OPraHn3MOB.

4) N3yunTb Bronornyeckoe pasHoobpasune XuBbix CyLLECTB.

5) [Mo3HaKOMUTCA C 9BOSMOLMOHHBIM YYEHNEM.

6) MprobpecTn HaBbIKM MPAKTUYECKOro N3y4eHnsa buonornyecknx o6 beKToB.

10. MecTo yyebHOM AncuMNIUHbI B CTPykType OOI:

YyebHas gucuunnvHa «buonorua» oTtHocutcAa K 6asoBon yactu bnoka 1 «[ucumnnuHbl
(mogynun)»  ®PepgepanbHOro  rocygapcTBeHHoro  obpasoBaTenbHOro  craHgapTa  BbICLUEro
obpasoBaHusa no cneuuansHocty 30.05.01 MeguumnHckaa Guoxmumus (crneynanucr).

TpeGoBaHNA K BXOOHBLIM 3HAHUSIM, YMEHUSIM U KOMMNETEHUMSM: BfiafleHMe OCHOBHbIMM MeToAamu
Hay4YHOro MO3HaHWUS, UCMONb3yeMbIMM NPU GUOMNOTMYECKUX WCCReOoBaHUSX XMBbLIX OOBLEKTOB U
9KOCUCTEM: ONUCaHWe, U3MepeHne, npoBedeHUe HabnodeHWn; BbISBNEHNWE U OLeHKa
aHTPOMOreHHbIX W3MEHEHWA B Npupode; BrnageHne MeTodamy CaMOCTOATENbHOM MNOCTAaHOBKM
OUONOrMYEecKUX 3SKCNEePUMEHTOB, OMUCAHUS, aHanuM3a U OLEHKU [OOCTOBEPHOCTU MONy4YeHHOro
pesynbTara.

11. NMnaHupyemble pe3ynbTaTbl OOYYEeHUA NO gucuunnmHe/Moaynio (3HaHUA, ymeHus, HaBblKK),
COOTHECEHHble C MIaHUPYyeMbIiMU pe3yfbTaTaMu OCBOEHUsi obpa3oBaTeNlbHOW NpPOrpamMmbl
(koMneTeHUMAMM BbINYCKHUKOB):

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




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

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

npodyeccmoHanbHbIX 3a4au.

3HaTb cBoMCcTBa BUONOrMYEcKmx
CUCTEM, CINTOXHYHO
MHOrOypOBHEBYH OpraHn3auuto
XUWBOW NpUpPoAbl, OCHOBHbIE
0CobBeHHOCTN opraHmM3auum
KNEeTOYHOro YPOBHS: CTPOEHUE
KNeTKu, opraHnsaumio
HacnencTBeHHOro matepuana u
€ro peanusaumio B KIneTke,
BOCMNPON3BELEHNE KNETOK;
YMeTb ucnonb3oBaTtb
dyHOaMeHTanbHble
ouonornyeckue npencraeneHns
B chepe npodeccuoHanbHoOm
DEeATENbHOCTM ANA peLleHuns
HOBbIX 3a4a4; BOCNPUHUMATb
WHHOBALWUK B LEnsx
COBEPLLUEHCTBOBAHNSA CBOEN
npodeccnoHanbHom
neAaTenbHoCTY;

BrnapeTb HaBblkamu
Ka4eCTBEHHOro onpeaeneHunst
OopraHn4yeckmMx coeanHeHunmn
KNeTKU; MUKPOCKOMUYECKOro
nccnegoBaHmd Nnpenapartos
KNEeTOK N TKaHen n gpyrumu
ouonornyeckumn meTogamn Ans
peleHuns npogeccnoHanbHbIX
3agau.

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

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

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

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

Pdopma NpoOMeXyToUYHOM aTTecTaumm 1 ceMecTp — 3a4eT C OLLEHKOWN, 2 CEMECTP - IK3aMEH.

13. Bugbl yueb6HoM paboThbl

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




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

13.1. CopepxaHue AUCLUUNIUHDI

Ne n/n HanmeHoBaHue pa3gena

AVCLMMMIHb] CopepxaHue pasaena OUCUUNIHLI

1. NNekuun

11 BeepneHwve. bronorus kak Mpegmer Guonorum " CTpyKTYypa Buronornyeckon
Ba)Hasd COCTaBHas 4yacTb Hayku. Knaccudpmkaumss Guonormyeckux HayKk B3aBWCUMOCTU
€CTEeCTBO3HaHUS. OT 0ObEeKTa NccrnegoBaHNU U OT YPOBHSI OPraHn3aLmmn XuBbIx
o6bekToB. O6bekTbl Bronormn. MHoroobpasue XnBomn Npupoael.
B3agaum obwen Guonornn. 3HaveHne obwen buonormm B
€CTECTBEHHO-HAY4YHOW KapTuHE Mupa (MaTepmanmcTmyeckoe
MUPOBO33peEHME, 3KOSOrMyecKkoe MbllLfeHNE, NPaKTUYeCKoe
3HayeHwue, TeopeTnyeckass OCHOBa MeaULMHbI). EnuHcTBO
XUMUYECKOrO  COCTaBa, obmeH BeLlLecTB N 3Heprum,
pa3apaKMmocTb, CMocobHOCTb K poOCTy W pasBuTHIO,
camMoBOCMNpou3BeaeHue, HacneacTBEHHOCTb, apganTtauus.
MeToab! obLuen Ouonoruu: amnupuyeckun (HabngeHwus,
3KCNEPVMEHT, CpaBHUTENbHBIN MEeTOA, CUCTEMHBIN)  W”
TeopeTu4eckum (pakT - runoTesa - IMNUPUYECKUA YPOBEHD -

3aKOH - Teopus).

1.2 OCHOBHbIE MPU3HaKK KUBOW ATPUOYTbLI KU3HU: YNOPSAOYEHHOCTb U CMELMMUYHOCTb CTPYKTYpbI,
maTtepumn. OnpeneneHve LENoCTHOCTb M  OWNCKPETHOCTb, OOMEH BelWecTB W SHepruu;
NOHATUA «KU3Hb» camMoperynauna n romeocTtas; |/|CTOpI/I'~IeCK06 pa3BuTne B3rNM4AO0B Ha
npupoay  XuW3Hu.  YPOBHU  OpraHu3aumm  XMBbIX  CUCTEM
(opraHunyeckne MoMeKynbl, MaKpoMmosekyrnbl M KX aHcambnu,
KreTovHble opraHennbl, KreTkn, TKaHW, OpraHbl, OpraHn3msbl,
nonynsauum, Buabl, coobLLecTsa, aKocuctemsl, buocdepa).

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

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

CtpoeHue OakTepuii. pamMM-nonoXxuTenbHble n  rpamm-
oTpuuatenoHble 6akTepun. POCT M pa3MHOXeHMe, >XU3HEHHbIE
LMKNbI. "eHeTnyeckas pekombuHaums (TpaHcdopmauus,

KOHblOrauusi, TpaHcaykums). [uTaHue: canpodwuTbl, CUMOUOTHI,
napasutbl. 3HadeHue. [laToreHHble OGakTepuy Kak Bo3OyauTEnu
3ab0neBaHNii y XMBOTHBIX M YeroBeKa. JyKapuoTudeckasi KreTka.
MpuHUMNBI  CTPYKTYpHOW oOpraHu3aumm knetok. OO6was cxema
CTPOEHMSI  XMBOTHOW W  pacTutenbHon  kneTkn. OCHOBHble
CTPYKTYpHblEe eaunHuubl nobow knetkn. Membpanbl. Agpo CtpoeHne
agpa. lMpoTonnasma, uMTonnasmMa, UMTo30Mb. JQHAONIa3mMaTMyeckmn
petnkynym. Pubocombl.  Annapat [lonbmxn.  MutoxoHapun.
JInzocomsl. [MepokcmMcoMmbl. Lntockenet KneTKu.
OHgocumbuoTmyeckas Teopusi MPOUCXOXKAEHUS  XJTOPOMMacToB.
OcmoTudeckne seneHus B knetke. Ocmoc. Typrop. Cocyllada cuna.
Matonorua knetok. [latonornss knetouHoro sgpa. W3ameHeHus




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

14

XuMMyeckun coctaB
3YKapUOTUYECKUX KINETOK

Xumunyeckas opraHusaums 9YKapUOTHNYECKUX KIneToK.
HeopraHuyeckne n opraHudeckue BELLECTBA, BXOAsiLME B COCTaB
KneTkn. Ponb M yHKUMM OTAENbHBLIX XUMWYECKUX SMEMEHTOB WU
BOObl B KMeTkax W opraHuaMax aykapuoT. YrneBogbl M nuvnuapl:
CTPYKTYpHasi opraHu3aums u posb B Knetke. [MurmeHThl.

15

MeTtabonnam

MoHatmve o  wmeTabonuame. AHabonmam 1 kaTtabonusm.
OHepreTnyeckmn oOOMeH B KneTke W ero CyWHOCTb. JTansbl
3HepreTudeckoro  obmeHa. AT®. OO6wasa  xapakTepucTuka
KneTo4vHoro gpixaHus. Mmukonus n uukn Kpebca. [dbixatensHas uenb
N okucnutenbHoe doctopunupoBaHne. AHa3pobHoe aObIXaHue.
BHYyTpUKNeTOYHbIM  NOTOK  Bewects. MexaHuambl  perynsaumm
BHYTPUKINETOYHOTO romeoctasa. Opyrme  BHYTPUKIETOYHbIE
MeXaHU3Mbl obwero  3HaveHus.  ABTOTpOopHOE  nNUTaHue.
Knaccuduvkaums opraHn3moB Mo rnaBHbIM UCTOYHWKaM yrnepoga u
3HEprnn, KoTopble OHU UCNOMb3ylT. PoToCUHTE3. doToabIXaHMe.
doTOCHHTE3MpPYOWME OakTepum U CUHE-3erneHble  BOJOPOCHN.
XeMOoCuHTeS. KpyrosopoThl MUHepanbHbIX 3neMeHToB
(Bbroreoxnmnyeckme UMknbl). FeTepoTpodHOE NUTaHWE N ero TUMbI.
3aboneBaHus, cBsA3aHHble C oOMeHOM BellecTB. ButamuHHas
HegocTaTovyHOCTb. AnmMmeHTapHas auctpodus. OxnpeHne.
Inabet. HapyweHnsi obmeHa sHeprmen.

1.6

MoneKynsipHbIA U KINETOYHbIN
YPOBHMW OpraHn3aLmm X1MBom
mMaTepum.

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

1.7

Buonornsa pasmHoOXeHUs 1
passuTus

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

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

19

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

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

1.10

Okonorusa 1 buocdepa

OCHOBHbIE NMOHATUSA SKOMOMNN: IKONOrNYecKkmne CpaKTOpr, nonynauua,
BuoueHo3s, akocucrema. OCHOBbI 3TONOrMKU. B3aumooTHoLwEeHMSA
yernoBeka n brocdepsbl, OXpaHa oKpyXKaroLlen cpeabl U COXpaHeHne
BMOOBOro pasHoobpasunsixmebix opraHnamoB. Hoocdepa, ee
npoLsoe, HacTosilee nbyayuiee. Megnko-6uonormyeckmne acnekTobl
Hoocdephbl M OXpaHa 340POBbS YENOBEKA

2. lMpakTuyeckne 3aHATUA

2.1

He npegycmMoTpeHbl

3. JlabopamopHsbie pabombi

3.1

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

TexHuka 6esonacHoctu npu pabote B nabopatopun. MeToapl
n3yyeHus knetok. CeetoBas MUKpockonusi. MpuHUMN ycTpoKrcTBa
CBETOBOTO  MWKPOCKOMA, €ro  BO3MOXHOCTW.  ONEeKTPOHHas




MUKpockonusi. TlpvHUMN  yCTPOMCTBA SMEKTPOHHOIO MUKpOcKona.
MoHaTne ouonormuyeckom cUcTeMsl. MposasneHwue
00webnonornyeckmx 3akoOHOMEPHOCTEN Y NoaEN.

BrocounaneHasa npupoaa YenoBeka.

3.2

OcCHOBHbIE NPU3HAKKN XMBON
maTtepun. OnpegeneHue
NOHATUS KMU3HbY

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

3.3

Buonorusa kneTku

OcmoTuyeckne gasnenus B knetke. Ocmoc. Typrop. Cocywas cuna.
OykapmoTmnyeckaa knetka. [lpuHUMNBI CTPYKTYPHOW OpraHu3auuun
knetok. ObLlasa cxema CTPOEHUS XXUBOTHOW U paCcTUTENbHON KNETKN.
OcmoTuyeckne aBneHusa B kneTkax. lNMatonorua knetok. NMaTonorus
KneTovyHoro sgpa. WM3meHeHus CTPYKTypbl, pa3mepoB, (OpMbl U
yucna MUTOXOHOPUN. MwuToxoHapuanbHble 3aboneBaHus.
JInsocomHble 6onesHn (6OMNEesHn FIM30COMHOIO  HaKOMMNEHMWS).
NameHeHMs rpaHynspHOM aHOonnasMaTuyeckon cetu u pubocom.
[MepoKkcMcoMHbIE 6onesHu. Bakrepuu, aHanua
MUKPOOMONOrM4eckoro coctaea. Bupycbl kak Bo3byautenu
3aboneBaHnin pacTEHUN, XNBOTHbIX " YyenoBeka.

3.4

XuMmyeckun coctas
3YKapUOTUYECKUX KIEeTOK

HeopraHudyeckne n opraHuyeckne BelllecTBa, BXOAsALLME BCOCTaB
KneTku. PaccTpoiicTBa BOAHO-3NEKTPONIMTHOrO o6MeHa (avcruapun).
O6esBoxusarme. OTeku. Yrnesoabl U NUNMAbI: CTPYKTYpHas
opraHM3aLmsl U porb B KIETKE.

3.5

MeTtabonunam

OHepreTMyecknn OOMeH B KIETKE W ero CyWHOCTb. OTanbl
3HepreTuyeckoro obmeHa. AT®. Obwan xapakTepncTuka KneTouyHoro
OblxaHus. POTOCUHTES.

3.6

MoneKynsipHbIA U KIETOYHbIN
YPOBHMW OpraHn3aLuum XXmBom
mMaTepuu

TexHuka 6e3onacHocTv Npu NpoBeaeHMn nabopaTopHbIX paborT.
LiBeTHble peakummn Ha 6enkn n ammHokucnoTel. OnpegeneHne
copepxxaHus 6enka B npobe metogom Jloypu.
KoHTponbHas pabota no teme «CTpykTypa 1 dyHKUUMNBENKOBY.
Hykneurosble kucnotbl. Ctpyktypa [OHK. lNogrotoBka obpasuos

nMMAOLUNTOB  ANA  U3YYEeHUs CTPYKTYpbl XpOMartuHa MeToOoM

dNyopecueHTHOW  MUKpOCKONUKU  (C  KpacuTernem akpuaMHOBLIM

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

nx CTpykTypa u doyHkuuu, MNMoaroToska JoKNaaoBs.
KoHTponbHas pabota no Teme «HykneumHoBble  KUCNOTHI.

MexaHu3mbl nepegaymn reHeTuyeckon nHdopmaLumy».

Ctpyktypa u dyHkuun membpaH. MccnegosaHne OCMOTUYECKOTO
remonusa spuTtpounTtoB. OnpegeneHne OCMOTUYECKOW XPYMKOCTW
spuTpouMToB. Buabl TpaHcrnopTa BelecTB 4Yepe3  KIeTOYHYIo
membpaHy. Pewenve 3agady no Teme «CTpykTypa u yHKUMK
MeMOpaH, MeMOpaHHbI
TPaHCNopT».

3.7.

Buonornsa pasmHoOXeHUs 1
passuTus

Bronorus pa3amHoXeHUst U pa3BuTus. FameToreHes.
JlabopatopHasipabota «WM3yyeHne rameToreHesa "
OonnoJoTBOpeHMst B obpasuyax C  MOMOLLb  CBETOBOrO
MUKpockonay. AmbpuoreHes. JlabopaTtopHas paboTa «MN3yyeHne
ApobreHns n cTpoeHust Gnactynbl B obpasiLax ¢ MOMOLLbIO
CBETOBOro MuKpockonay. lMogrotoeka n obcyaeHne 4oknaaos no
Teme «OHToreHes. OCOBEHHOCTU OHTOreHe3a YeroBeKa.
KoHTponbHas paboTa no teMe «PasMHOXeHUe U pasBuUTue.

3.8

OcHoBbl 0bLLen n
MEONLNHCKON FeHeTUKN

3akoHbl MeHaens. CnoXHocTb reHoTuna. PellueHve 3agay no
Teme. CuenneHHoe HacnepgoBaHue. 'eHeTuka nona. PelueHune 3agauv.
M3meHuymBoCTb. Buasl nameHunBoctu. MeToabl U3ydeHUsi reHeTUKK
yernoseka. CocraBneHuereHeanorm4eckoro gpeaa.
MonynsaunoHHas reHeTuka. 3akoH Xapau-BaiHbGepra.
HacnenctBeHHble bonesHu Yyenoseka. PellieHne 3agay no reme

3.9

KoHuenuuu, Teopun n
rMnoTe3bl BO3HUKHOBEHWS
XW3HKU Ha 3emne.
OBOIMIOLMOHHOE YYeHne

KpeaLMoHWCTKMe KOHUEeNUMM, KOHLENLUM Camo3apoXaeHus, Teopum
BEYHOCTM >KU3HWM WM TUMNOTE3bl  CTALMOHAPHOIO  COCTOSIHUS,
KOHUenumMm naHcnepmun. Teopun BO3HUMKHOBEHUS XKM3HU HA OCHOBE
XUMNYECKON N OBUOMNOrMYECKOn SBOSHOLINMN.

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




AHTpoOnoroeHes, ABMXYLLNE CUSbl, OCHOBHbIE 3Tanbl

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

Yyenoseka.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUMX

Ne | HammeHoBaHue JlekuunoHHble | ['pynnoBble NabopatopHble | CamocToATenbH Bcero
n/ | Tembl (pasgena) 3aHATNA KOHCyNnbTauuu | 3aHATUSA as pabota
n

1 BeepeHue.

Buonorua kak
BaXHad 2 4 2 2 10
COCTaBHad 4yacTb
€CTEeCTBO3HaHuA.

2 OcHoBHble
NPU3HaKN XNBOMK
MaTtepun. 4 4 2 4 14
OnpepeneHne
NMOHATUA
{OKU3Hb»

3 Bbuonorusa kneTku

4 XuUMunyeckum
cocTaB
3YKapUOTNYECKNX
KneTok

5 MeTabonuam 10 5 14 12 42

6 MonekynsapHbIn 1
KIEeTOYHbIN
YPOBHM 8 4 10 8 30
opraHu3auun
XUBOW MaTepum.

7 Buonorua
pa3MHOXeHUs 1 8 4 10 8 60
pas3BuUTUSA

8 OcHoBbI 06LLEeN U

MeOUNLMHCKON 4 4 10 8 26
reHeTuKn

9 KoHuenuun,
TEOpUN 1 rMnoTe3bl
BO3HUKHOBEHMUSA 10 10 10 8 38
XWU3HU Ha 3emne.
SOBOOLMOHHOE
yyeHue

10 | Okonorva u
6uocdepa

viroro 64 50 96 78 288

14. MeToan4yeckue ykazaHmMA Ans ody4aroLWmnXcA No 0OCBOEHUIO AUCLUMNIIUHDI

CamocToqartenbHass paboTa CTyAEHTOB OCYLLECTBNSAETCA C MCMOMb30BaHNEM PEKOMEHAOBAHHbIX
y4eOHMKOB 1 y4ebHbIX NOCOOMI B XO4€ NOArOTOBKU K NabopaTopHbIM 3aHATUSAM. CTyaeHTbl 3HAaKOMATCS
C TEeOpeTUYeCKUM mMaTepuanom B Npouecce NEeKUUMOHHOIo Kypca, CaMOCTOSATENbHO npopabaTtbiBatoT U
yCBaMBalOT TeOopeTU4eckne 3HaHMS C WCMOSb30BaHMEM peKoMeHayemon yyebHon nuTepaTypbl M



y4yebHO- MeToANYECKMX NOCOBKMI, COrnacHoO ykazaHHOMY cnucky (n.15-16). Ha nabopaTopHbIX 3aHATUAX
CTYAEeHTbl B COCTaBe Marnow rpynnbl BbINOMHAT Yy4ebHO- mccrnegoBaTenbckyto paboTy. B xope
nabopaTtopHbiX paboT CTy4eHTbl NpUobpeTaroT HaBblKM ObpalleHns ¢ Buonornyecknmm obbeKTamu,
yMeHVe onpeaenstb  OCODEHHOCTM CTPOEHUSA  Pasnn4YHbIX  MOPMOSIOrMYECKUX CTPYKTYpP Ha
bUKCMpPOBaHHBLIX NpenapaTtax, CxemMax U pUCcyHKax, yMeHue peluaTb 3agadv. B koHue nabopatopHoro
3aHATMA  pe3ynbTaTtbl M MaTepuanbl  y4ebHo-uccrnepoBaTenbckonm paboTbl  OOKNaabiBatOTCA
npenogaeatento, npu HeobxoanmocTn obcyxaarTcsa B rpynne (oTyeT o nabopaTopHOM 3aHATUM). B
crny4asx nponycka nabopaTopHOro 3aHATUS N0  KakuMm-nnbo npuumMHam CTygeHT o006s3aH  ero
CaMOCTOATENBHO BLINOMHUTL MO KOHTPONeM npenojasaTtenisi BO BpeMs  WHAMBUAOYalbHbIX
KOHCynbTauun. Tekywaa artrectaums obecneymBaeT MNPOBEPKY OCBOEHUS y4yebHOro maTepuana,
NpnobpeTeHNss 3HaHUN, YMEHUA N HaBbLIKOB B MpoLecce ayauTOPHOM U CaMOCTOATENbHOM paboThl
CTyaeHToB, hopMmnpoBaHusa npodeccruoHanbHbiX komneteHumn (OlMK-1). Tekywas atrectauus no
ancumnnuHe «buonoruay BknovaeT B ceba perynsipHble Aoknagbl CTyAeHTOB No ykasaHHbiM B ©OC
TemMaM, OTBETbl Ha 3aHATUSAX U BbINONHEHNE NMUCbMEHHbIX KOHTPOMbHbIX paboT Mo Kaxaomy pasgeny
avcumnnuHbl. py NOAroToBKe K [OKNagam CTYAEHTbl M3y4aloT U KOHCMEKTUPYKT peKoMeHOyeMyto
npenogasatenemMm y4ebHy nuTepaTypy, CaMOCTOSTESNIbHO OCBaMBAKT MOHATMWHLIA  annapar.
[MnaHupoBaHMe 1 opraHusaumst TeKyLMX aTtTectaumm 3HaHUM, YMEHUMA N HaBbIKOB OCYLLECTBIISIETCH B
COOTBETCTBUM C copepxaHnem paboyen nporpamMbl W KarneHAapHO- TeMaTUYeCcKMM MfaHoOM C
npuMeHeHnem oHAa OLEHOYHbIX CPeAcTB. Tekywasa artrectaumsa siBnsetcss obssaTtenbHow, ee
pe3ynbTaTbl OLUeHUBAOTCA B BanibHOW cuCTeMe M MO pelueHuo kadeapbl MOryT ObITb YYTEHbl Mpu
NPOMEXYTOYHON aTTecTaumm oby4varowmxcs. PopMon NPOMEXYTOYHOW aTTecTaumm 3HaHuM, YMEHUN U
HaBbIKOB OOy4yaloLMXCs SABMSETCA YCTHbIA 3K3aMeH BO BTOpOM cemecTpe. O6ydveHne nuy C
OrpaHMYEHHbIMN BO3MOXHOCTSIMA  340POBbSI  OCYLLECTBNSETCS C Y4eTOM MX MHAMBUAOYAIbHbIX
Ncuxogmnanyecknx 0CobeHHOCTEN U B COOTBETCTBMM C MHAMBMAYANbHOW NpOrpamMmMon peabunutauuu.
Ona nvy ¢ HapyweHuem cnyxa uHdopMaumsa no ydebHon gucumnnunHe (paboyas nporpamma
ANCUMNIMHBI, POHA OLIEHOYHbIX CPEeACTB, OCHOBHAs M OONOMHUTENbHAA nutepaTypa) pasMeLleHbl Ha
obpasoBaTensHoM noptane (http://www.edu.vsu.ru). Ha nekumMoHHbIX 1 NabopaToOpHbIX 3aHATUSAX MPU
HeoBXoOMMOCTN  [ONycKaeTca MpPUCYTCTBME acCUCTEHTa, a TaKkke CypAonepeBOAYMKOB U
TMdrocypaonepeBog4mKoB.

[MpomMexyToyHas atTectauus Ans nNuL ¢ HapyLWEeHUAMN Cryxa NpoBOANTCS B NMMCbMEHHON cbopme, npu
3TOM UCNOSb3YHTCHA obwue Kputepun oueHuBaHud. pu HeobxoaMMoCTH, Bpems MOArOTOBKW Ha
3a4eTe MOXeT ObITb yBenuyeHo. [Ana nuy C HapyleHueM 3peHus [ornyckaeTcs ayamarnbHoe
npegocTasneHne nHopMaumm (Hanpumep, ¢ UCNosib3oBaHMEM NPOrpamMMm - CUHTE3aTOPOB peydn), a Tak
Xe NCNonb30BaHNE Ha NeKUMsX 3BYKO3anuCbiBaloLLMX YCTPONCTB (AMKTOOHOB 1 T.4.). Ha NeKUMOHHbIX
n nabopaTopHbIX 3aHATUAX Mpu HeobXxoOuMOCTW [OonyckaeTca npucyTcTBue accucteHTa. [lpu
npoBeaeHNM NPOMEXYTOYHOM aTTecTaummn Ang nuy, ¢ HapyLlweHneM 3peHnsa TECTUPOBaHNE MOXET ObITb
3aMeHeHO Ha YycTHoe cobecepoBaHue no Bonpocam. [lpu HeobxoguMoCTH, Bpems MOAroTOBKU Ha
9K3amMeHe MoxeT ObiTb yBenuueHo. [ns nuy ¢ HapyleHWsMW OMOpPHO-ABUraTenbHOro annapaTta C
YYETOM COCTOSAHUSI UX 300POBbSI YacTb 3aHATUA MOXeT OblTb peanusoBaHa OUCTaAHLUMOHHO B dopme
pecepaToB U 0GOPMIEHNA NPe3eHTaUnn N0 TeEMaM 3aHATUIA B COOTBETCTBUM C y4ebHbIM nnaHom. Ha
NEKUMOHHbIX 1 NabopaTopHbIX 3aHATUSX NPU HEOOBXOAMMOCTM AO0MyCKaeTCs NPUCYTCTBME acCCUCTEHTA.
[MpomexxyToyHasa aTTectauus Ang nvuy ¢ HapyLweHUs MU ONOPHO- ABUraTenbHOro annapaTa npoBoauTCS
Ha o0OWMX OCHOBaHUAX, MNpuM HeobxoaMMoCTM npouedypa 3adeTa MoxeT OblTb peanv3oBaHa
ANCTaHUMOHHO (Hanpumep, npu noMmowm nporpammbl Skype unm Ha obpasoBaTenbHOM nopTane
(http://www.edu.vsu.ru)).

15. NMepeyeHb OCHOBHOW U AOMNOJIHUTENBbHOW NUTEpPaTypbl, PECYPCOB MHTEPHET, HEO6XOAUMbIX

Ans oCBOEHUA AUCUMUNIUHbI (criucok numepamypsbl oghopmrisemcs 8 coomeemcemeuu ¢ mpebogaHusmu OCT u
ucrionb3yemcs obuwas ckgo3Hasi Hymepauus 07151 cex 8Ud08 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Nen/n WUcTOYHUK

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



ApbirnH, B. H., Buonorua. [Ana BbiNyCKHMKOB LUKO M NOCTYNAOWMX B By3bl. : y4eOHOE Nnocobue
/ B. H. flpbirnH, A. I'. MycTtaduH, ; noa pea. B. H. AApbirmHa. — MockBa : KHoPyc, 2020. — 584 c.
— ISBN 978-5-406-00826-3.

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

0) fononHUTEeNbHaa nuTeparypa:

Ne
n/n

MNCTOYHUK

ApbirvH, B.H. Bronorusa. B 2 1. T. 1 [9neKkTpoHHbIM pecypc] / nog pea. B. H. flpbirmna. - M. :
MPOTAP-Megua, 2015. — MockBa : TD0TAP-Meama, 2015 .— 736 c. — buonorma. B2 1. T. 1
[3nekTpoHHbIM pecypc] / noa pea. B. H. fApbirnHa. - M. : TS0TAP-Meauma, 2015. — ISBN
978-5-9704-3564-9 .— .

ApbirvH, B.H. Bronorus. B 2 1. T. 2 [1eKTpoHHbIM pecypc] : y4ebHMK / nog pea. B. H. ApbirmHa. -
M. : T20TAP-Meama, 2015. — Mocksa : NOTAP-Meama, 2015 .— 560 c. — buonorna. B2 1. T. 2
[3neKTpoHHbIM pecypc] : y4ebHuK / noa pea. B. H. fpbirmnHa. - M. : FS0TAP-Meaua, 2015. — ISBN
978-5-9704-3565-6 .— .

Mranu, O.b. Bronorua: pykoBoACTBO K 1a6OPaTOPHbIM 3aHATMAM [NEKTPOHHbIM pecypc] :
y4yebHoe nocobue / Mog pea. Mirann O.B. - M. : TOO0TAP-Meaua, 2016. — MockBa : TO0TAP-
Megaua, 2016 .— 272 c. — b1onorus: pyKoBoACTBO K JJA60PAaTOPHbIM 3aHATUAM [IN1EKTPOHHbIM
pecypc] : ydebHoe nocobue / Mog pea. MNranm 0.b. - M. : TO0TAP-Megua, 2016. — ISBN
978-5-9704-3726-1 .— <URL:http://www.studentlibrary.ru/book/ISBN9785970437261.html>.

bawapuHa O.B. O6wana v cuctemMHas 6monorusa : ydyebHoe nocobue (YuebHumk BIry) / O.B.
BawapuHa, B.I'. ApTioxoB .— BopoHex : M3gatenbckmi gom By, 2017 .— 148 c.

CenunaHoBa H.B. MexaHW3Mbl TpaHC(OpMaLUK BELLECTB, SHEPrUU U MHDOPMaLMM B
6uonormyeckmx cmctemax / H.B. CenmsaHoBa, A.T. EnpuHueB. - BopoHex : M3aaTeNnbCKuit 10M
Bry, 2018 .— 108 c.

Bronorma: Y4e6HUK Ana CTYAEHTOB BbICLIMX YYe6HbIX 3aBeaeHu / Mog pea. akag. PAO H.B.
Yeboiwesa. — M.: 000 «M3paTenbctBo «MeauUMHCKoe MHMOPMaLMOHHOE areHTCcTBO>», 2016. — 640 c.:
un.

B) MHCpOPMALIMOHHbIE 3MEKTPOHHO-00pa3oBaTenbHble pecypchl (0uumanbHble pecypcbl MHTEPHET)™:

Nen/n

UCTOYHMK

https://sbio.info/

www.lib.vsu.ru
https://bio.1sept.ru/bioarchive.php

JYK «buonozua» <URL:https://edu.vsu.ru/course/view.php?id=3166>


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

* BHa4dane ykasbigatomcss OB6C, ¢ komopbimu umeromcsi Oozoeopa y BIY, 3amem oOmKpbimbie 371€KMPOHHO-

o0b6pazosameribHbIe Pecypchbl

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

18.

Ne MCTOYHMK

n/n

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

Conepa; nep. ¢ aHra. K0./1. AM4eHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIMN
yyebHuK) .— ISBN 5-03-003684-9.
T.1.—3-eun3a. — 2007 .— 454 c.

2 Tennop, AeHuuc. buonorus = Biological : 8 3 1. / A. Tewnop, H. 'puH, Y. CrayT ; noa pea. P.
Conepa; nep. c aHrA. K0./1. AM4eHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6eKHbIN
yuebHuK) .— ISBN 5-03-003684-9.

T.2.—3-eu3n. — 2007 .— 436 c.

3 Tennop, AeHHuc. buonorus = Biological : 8 3 1. / A. Tewnop, H. 'puH, Y. CrayT ; noa pea. P.
Conepa; nep. c aHra. K0./1. AM4yeHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIN
yyebHuK) .— ISBN 5-03-003684-9.

T.3.—3-eun3a. — 2007 .— 451 c.
17. WHdoOpMaLMOHHbIE TEeXHONOrMM, MUCNoNb3yeMble ANA peanu3auum y4ebHoWM

OUCLUUNIINHBLI, BKIIOYasA nporpaMMHoe obGecneyeHne M MHGOPMALUNOHHO-CMpPaABOYHbIE
cucteMbl __ DreamSpark (HeorpaHM4YeHHOe KON-BO HACTOJIbHbLIX U CEPBEPHbIX ONepaLnoHHbIX
cuctem Microsoft ana ncnonb3oBaHnsi B y4ebHOM M HAy4HOM MpoLiecce)

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

0005003907-24374 o1 23.10.2006.
OdwumcHana cucrema
obecneyeHue)

LibreOffice 4.4.4

(CBobogHo

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No Level.
BeccpoyHas nuueH3una Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. beccpoyHasa nuueH3ns
Academic OLP, por. 3010-07/73-14 o1 29.05.2014

MaTepMaano-TeXHquCKoe

obecneyeHune

YyebHass aygutopus Ans NpoBeneHust
3aHATUIN NEKUMOHHOro Tuna (r.BopoHex,
nnowaab YHuBepcutetckas, g.1, nom.l,
aya.365)

CneuvanusvpoBaHHasi Mebenb, 3KpaH Ana MpoeKkTopa,
npoektop Acer X115H DLP, HoyTtbyk Lenovo G500 c
BO3MOXHOCTbIO NoAkNioyeHns K cetn «MHTepHeT»

YuebHaa ayauTopusi OnA MpoBefeHUs
nabopaTopHbIX  3@HATUN,  TEKyLlero
KoHTpona  (r.BopoHex, nnowaab

YHusepcutetckas, a.1, nom.l, aya. 367)

CneunanuanpoBaHHas mebenb, npoektop View Sonic ,
HoyTOyk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKMOYEHUS K
cetu «UHTEepHeTY, doToKONOpUMETP K®K-2,
MUKPOCKOMbI MeAaNLMHCKue «Brnomepy, BeCbl
anekTpoHHble Ohaus Scout Pro, UeHTpudyra EBA 20,
TepmoctaT TC-80 M, cylwimnbHbIV WKag

YyebHaa ayautopusi AnA NpOBEAEHMUS
nabopaTopHbIX  3aHATUIW,  TEKYLLEero
KoHTponsa  (r. BopoHex, nnowaab

YHuBepcuteTckas, a.1, nom.l, aya. 364)

CneunanuanpoBaHHass mebenb, 3KpaH Ana NpoekTopa,
npoektop Acer X115H DLP, Hoyt6yk Lenovo G500 c
BO3MOXHOCTbIO MOAKITIOYEHMS K ceTh «VHTepHeTy, POK
K®K-3, MuUKpockonbl MmeauunHckmne «brnomen»

pacnpocTpaHsaeMoe NporpaMMHoe

AUCLMMNNUHBI:




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

Hoytbyk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKITOYEHUSA K
cetn «HTepHeT»

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

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

camocTofAiTeNnbHON paboTbl (r.BopoHex,
nnowanb YHusepcutetckas, g.1, nom.l,
ayg. 67)

BMOME[LL wucnonHenne BWUOME[L 2; pH-metp
KapMaHHbI, KOPOTKUA 9NEKTPOA;  CrneKTpodomeTp
Mpom3koJl1ab M3-5400YP; BUCKO3UMETP

YyebHasa aygutopua Ans nposefeHvs | CneumanuampoBaHHas mebenb

rpynnoBbIX " NHANBUAYaNbHbIX

KOHCynbTauun, NPOMEXYTOYHOM

atTrectaumn  (r.BopoHex, nnouwiaab

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

OucnnenHbin  knacc, aygutopua ans | CneunannsmpoBaHHas mebenb, KOMMbOTEPbI

npoBeaeHunst rpynnoBbIX n | (cuctemuoin 6nok Intel Celeron CPU 430 1.8 GHz,

NHOMBUAYANbHbIX KOHCynbTauum, | MOHMTOp Samsung SyncMaster 17) (12 wTt.) C

nomMeLleHne ons BO3MOXHOCTbIO MOAKIoYeHNa K cetn «MHTepHeT»

KomMnbloTepHLIN Knacc, ayauTtopus ons
npoBeaeHus rpynnoBbIX n
NHONBMAYaNbHbIX KOHCYynbTauui,
nomelleHne ans
camocTosTenbHoM paboTbl (r.BopoHex,
nnowanb YHusepcutetckas, a.1, nom.l,
aya. 40/5)

CneunanuanpoBaHHas mebernb, KOMMbIOTEpbI
(cuctemubin  6nok Pentium Dual Core CPU E6500,
MoHutop LG Flatron L1742 (17 wT.) ¢ BO3MOXHOCTbIO
NOAKIOYEHNA K ceTh «/IHTepHEeT»

KoMnbloTEpHbIN KNnacc, noMelleHne gns
camMocToAATeNbLHON paboThbl (r.BopoHex,
nnowanb YHusepcutetckas, g.1, nom.l,
aya. 40/3)

CneuuanusunpoBaHHas mebenb, KOMMNbOTEPDI
(cuctemubin 6nok Intel Core i5-2300 CPU, moHuTop LG
Flatron E2251 (10 wT.) C BO3MOXHOCTbIO NOAKIHOYEHUSA K

cetn «MHTepHeT»

19. ®oHA OLEHOYHbIX CPeacTB:

19.1. MepeyeHb KOMMETEHUMA C yKazaHMEM 3TanoB (hOopMUPOBAHMS U NIAHMPYyeMbIX pe3ynbTaToB

Kopa OueHouHble cpeacTBa 1A

MHAMKaTOpa TeKyLlen aTTecTaumm

OnK-1.2 Onpoc, npakTuyeckue 3ajaHus,
KOHTPO/IbHble paboTbl, pelleHue
3a4au

OnK-1.3 Onpoc, KOHTPO/ibHble paboThl,

peweHne 3aa4d

obyyeHus
Ne Pasgenbi Kop,
n/n ANCLUMMNUHDI KOMNeTeHUMH
(mozynun)
1 Pasgenbi 1-10 OlnK-1
2 Paszgenbi 1-10 OnK-1
[MpomexyToyHas
aTTecTauus

I'Iepequb BOMNPOCOB K 3K3aMeHYy

dopma KOHTpons -
Ok3ameH

19.2. OnucaHue KpuUTEpMEeB W LWKanbl OLEHMBaHUA KOMMETeHUuMn (pe3ynbTaToB OOy4YeHus)

NPOMEeXYyTOYHOW aTTecTauum

npu



IIpumep:

1) 3HaeT OCHOBHbIE (PUBUKO-XUMMUYECKUE, MaTeEMATUYECKME N UHble eCTECTBEHHOHAYy4Hble MOHATMA U
MeToAbl; (hyHAAMEHTarbHble OCHOBbI BUONOrNMYEeCKNX 3aKOHOMEPHOCTEN, CTPOEHME U CBOWCTBA XMBON
MaTepum, obLime MOnekynspHble MexaHW3Mbl B3auMOLEWCTBUM, NEXalmx B OCHOBE OMONOrnyeckux
npoLeccos

2) YmeeT wucnonb3oBaTb QyHOAMeHTanbHble Ouonornyeckme npeacrtaeBneHnss B cdepe
npodeccnoHanbHON OeATEeNbHOCTU AN pelleHMs HOBbIX 3afady; BOCMpUMHMMAaTb WHHOBAUMKU B Lendax
COBEpLUEHCTBOBAHUA CBOen npodhecCUoHanbHON AeATEeNbHOCTU; CaMOCTOATENbHO aHanu3upoBaTb
MeANLMHCKY MH(OpMaumio, ycTaHaBnMBaTb NMPUYMHHO-CEACTBEHHbIE CBA3U B (PYHKLMOHUPOBAHUN
6MOCMCTEM Pas3nMYHOro YPOBHSI OpraHvM3aunv, cpaBHMBaTb, aHanNM3npoBaTb, apryMeHTUpoBaTb OTBET,
UNIIOCTPUPOBATL €ro CXEMaMmn U pUCYHKamu;

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

CrMocoBHOCTLIO K CUCTEMHOMY MbILWTEHUIO.

YpoBeHb
o cchopmmpoBaH
Kputepun oLeHnBaHnsi KOMMNETEHLMI HOCTY LWkana oueHok
KOMMEeTeHLUn
Obyvarowutics 8 nonHou mepe eradeem MOHAMUUHbIM annapamom | [MoBbILWEHHbIN OTnnyHo
buornoau4eckol Hayku (meopemu4ecKumu OCHO8aMu OUCUUMIUHBI), YpPOBEHb
criocobeH  unCMpupogsams  omeem  fpumMepamu, hakmamu,
O0aHHbIMU Hay4HbIX uccriedosaHull, MPUMEHAMb Mmeopemu4yecKkue
3HaHus O peweHus] npakmu4YecKux 3aday
Obyyvarowuticsi enadeem rnoHAMUUHbIM annapamom 0aHHOU BasoBblili Xopouwo
obracmuHayku (meopemuyecKkumMu 0CHogamMu OUCUUMNIUHbI), HO YPOBEHb
donyckaem He3Ha4yumesibHble OWUbKU, HeMOYHOCMU,
ucrnbimsigaem
3ampyOHeHUs NMpu pelweHuuU Mpakmu4yeckux 3aday;
deMOHCmMpupyem HerosiHoe coomeemcmeue  3HaHul, yMmeHud, MoporoBbil YpoeneTtsopu-
Haebiko8 rpusedeHHbIM 8 mabuye nokasamerssmM, dornyckaem ypOBEHb TenbHO
3HaYyumersnbHble OWUBKU Mpu peweHUU rnpakmu4yeckux 3aday
Obyyarowutica OeMOHcmpupyem Ompbi8OYHbIE, (bpacMeHMapHbIe - HeynoeneTtBopu-
3HaHusi, Ooryckaem epybbie OWUbKU rpu omeeme Ha 60rpocChl, TenbHO
deMOHCcmpupyem si8HOe Hecoomeemcemeue 3HaHUl, yMeHUU, HaBbIKO8
npusedeHHbIM 8 mabriuye rnokasamersnsm

19.3. TunoBble KOHTPOSibHble 3a4aHUA UM UHblEe MaTepuanbl, Heo6xoAauMble ONA OLEHKU 3HaHWUM,
YMEHUW, HaBbIKOB U (MnM) onbiTa [eATeNbHOCTU, XapaKTepusyllwue 3Tanbl (opMUpPOBaHUSA
KOMMeTEeHLUN B npoLecce 0CBOEHUs 06pa3oBaTenibHOW NPOorpaMmmbl

19.3.1. lMepeyeHb BONPOCOB

19.3.1.1. NMepeyeHb BONPOCOB K 3a4€TY

XapakTepucTuka XunBoro.

Buonorua B cucteme MmeanuUUHCKMX HayK.

© N o 0k~ w2

nOLI,FOTOBI/ITeJ'IbeIe nepunonbl CtTaHOBNEHUA 6uonorun.

CTUXMINHO-ANANEeKTUYECKUIN Nepro pasBuTUs GUonoruu.

Buonorus - Hayka o XNBOW npupoae: npegMeT ndyyvyeHud, 3agaydm n MmetTobl.

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

MepBbii 1 BTOPOW 3Tanbl Nepuoga HoBeWLen peBosnoLnm B eCTECTBO3HAHMM 1 Gruonorum

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

METOA, CUCTEMHbIN) N TEOPETUYECKUI (PaKT-rMNoTe3a-aMNUpPUIECKiA ypOBEHb-3aKOH-TEOPUS)

9. TloHATME BMONOrMYECcKom CUCTEMBI



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

11. CBoncTBa XMBOro: YMNoOpALOYEHHOCTb W CNEuUUYHOCTb CTPYKTYpbl, LENOCTHOCTb U
ONCKPETHOCTb; OOMEH BELLECTB U SHEPIMKN; CaMOPErynaumnsa U roMeocTas; HacneaCcTBEHHOCTb U
N3MEHYMBOCTb; CNEeUN{UYHOCTb B3aNMOOTHOLLEHWUI CO CPEAOW; CTapeHNe N CMepTb.

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

13. MaTepuanuam: MexaHuum3m, MalunHHasa Teopus, pusnkanusm. igeanuam, Butanusm.
CoBpeMEHHbIN B3rfnag Ha CYLLHOCTb XMU3HMW.

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

15. CTpyKTypHasa n xummnyeckasn opraHm3aums 3ykapuoTuyecKnx Knetok

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

17. OT1anbl pa3BuTUA LUTONOMK - y4EHUs O KneTke. KnetoyHasa Teopud LLiBaHHa.

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

19. Bupycbl kak ocobasa hopma opraHm3auumn matepum

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

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

22. CTtpoeHue GakTepuii. [paMM-NonoxuTenbHble U rpaMmm-oTpuuaTenbHble 6aktepuun. PocT un
pa3MHOXEHNE, XN3HEHHbIE LUKITbI.

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

24. QykapuoTtudeckasa knetka. lMpuHUMNbI CTPYKTYPHOM opraHu3auum kneTtok. Obuwaa cxema
CTPOEHUS1 XMBOTHOW U PaCTUTENbHON KIETKMW.

25. QHpocMmbuoTnyeckas Teopumsa NPOUCXOXAEHMA XSTOPONIAcTOB U MUTOXOHOPUNA.

26. OCHOBHble CTpPYKTypHble efuHuubl nbon Knetkn (membpaHbl, SA4po, uuTonnasma,
SHAOMNNA3MOTUYECKMIN PETUKYITYM, pUBOCOMBI, KOMMEKC MonbaXu, MUTOXOHAPWM, NIN30COMBI,
NEpPOKCUCOMbI, LUTOCKENET KNETKN, MUKPODUNaMEHTHI).

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

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

29 yFJ'IeBO,D,bI N nunungbl: CTPYKTYpHaA oOpraHu3auma n posib B KNeTKe.

30. MurmenTbl. NurMmeHTbl POTOCUHTE3A

31. OcmoTurYecKne sIBNEHNS B KNeTke

32. MaTonorus KNeTku.

33. lMoHsiTne o meTtabonuame. AHabonnam n katabonumam.

34. BOHepreTu4eckunii ObMeH B KNETKe 1 ero CyLLHOCTb. JTanbl 3HEPreTMYeckoro obmeHa.

35. BHeprua xumnyeckux ceasen. Makpoaspruyeckme ceasun. CtpoeHune, dyHKumm n ponb ATOD B

XN3HEAEATEJIbHOCTU KITETKWN.



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

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

49.
50.

Co~Noohwh =

O6was xapakTepncTMKa KNneTo4YHOro AblXxaHus.

Mukonus

Liukn Kpebca

[bixaTenbHas Lenb 1 okucnuTenbHoe ochopunmpoBaHue.
AHaspobHoe gbixaHue.

MexaHn3Mbl perynsumm BHyTPMKIIETOYHOro roMeocTasa.

N3HEPIrmn, KOTopblie OHN UCMOJIb3YHOT.

PoTOCUHTE3

doTOoCUHTE3NPYHOLLME BAKTEPUU U CUHE-3ENEHbIE BOOOPOCIN.

XeMocuHTe3.

KpyroBopoTbl MMHEPArbHbIX 3N1IEMEHTOB (BMOreoXMMNYECKMe LKIbI).

"eTepoTpodHOE NUTAHME U Ero TUMbI.

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

HapyweHusi obmeHa aHepruen

bonesHu, CBAi3aHHble C HapyLleHneM (QyHKUMOHUPOBaHUA (EPMEHTOB

OCHOBHbIX MeTabonnyeckux nyTe|7|.

19.3.1.2. NepeyeHb BOMNPOCOB K 3K3aMeHY:

TeopeTuyeckas 4acTb

CTtpykTtypa 6enkoB. YpOBHM CTPYKTYpPHOW opraHm3aummn 6enka.

MoHATHe o honaunHre 6enkos.

[eHaTtypaumsa 6enka.

DyHKUMKN 6ENKOB.

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

Pennukauunsa OHK, ocHOBHblE MPUHLMMEI.

MakpomonekynspHasa cTpyktypa PHK. Bugbl PHK.

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

["eHeTMYeCcKn Koa,n ero CBOMUCTBA.

TpaHcnaums. MexaHn3m n aTanbl TpaHCASAUNN.

CoBpeMeHHas Mmoaesb MEMOPaHbI.

JInnnppl membpaH.

Benkun membpaH, ux pyHKUmMN.

KneTouHble peLenTopsbl, UX CBOMUCTBA.

OcHoBHble cnocobbl Nepefayn curHana B KneTky.

TpaHcnopT BelecTs Yepe3 bruonornyeckne MemopaHbl.

Buapbl naccuBHoro TpaHcnopTa.

AKTUBHbIV TPaHCMopT.

NOHHbIe KaHanbl 1 MOHHbIE HacoCbl

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

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

Monosoe n 6ecnonoe pa3aMHOXEHNE OPraHN3mMOB.

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

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

OMmb6puoreHes y XunBOTHbIX. ATanbl aMbproreHesa.

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



32.
33.

34.
35.

36.

37.

38.
39.
40.

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

51.
52.
53.

54.
55.
56.
57.

58.
59.
60.
61.

62.
63.
64.
65.

67.
68.
69.
70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

3apogblweBble JIMCTKU U UX NPOU3BOAHbIE.

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

OMbpuroHanbHas MHAYKumsa. OMOproHanbHas perynsaums. LienocTHoCcTb OHToreHesa.

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

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

Ponb BHewHen cpenpl B pa3BuTuM opraHuama. MoctambpuoHanbHbI Nepnog, oOHToreHesa.
Tunbl NOCTaMOpPMOHANBHOIrO pa3BuTUS. TuMbl pOCTa OPraHN3MoB.

MpoaonXuTenbHOCTb OHTOreHe3a Kak BUAOBOW NPU3HaK.

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

CrtapeHue kaK aTan nHausmayanbHoOro passutus. MexaHmambl ctTapeHust (MonekynspHble,
reHeTUYecKne, KNneTouHble N CUCTEMHbIE).

KpuTnyeckne nepuogpbl B OHTOreHe3e Yenoseka.

OCHOBHbIE NOHATUA FrEHETUKMN.

3akoHbl MeHgens. LiutTonornyeckme ocHOBbI 3aKOHOB HacneacTBeHHoOCcT Menaens.

CoBpeMeHHble NpeacTaBeHns O reHe.

XpOMOCOMHasi Teopus HacneaCTBEHHOCTMW.

3aKoH cuenneHns reHos (3akoH MopraHa).

"eHeTuka nona.

"eHOTUN M beHOTUN.

"eHOTUN KaK LLenocTHasa UCTOPMYECKMN CMOXMBLLAACA CUCTEMA.

CnoxHocTb reHoTuna. Baanmopencreue reHoB. Baanmopencrene annenbHbIX FEHOB: NOSIHOE
OOMMHUPOBaHWe, HeNnosiHoe LOMUHUPOBaHWE, KOOOMWHUPOBaHKE, CBEPXAOMUHUPOBAHME.

B3aumogencTeme HeannenbHbIX FEHOB: KOMMIEMEHTAPHOCTb, 3MMCTas, NoJIMMEpUS.

®opMbl UI3MEHYMBOCTU XUBBLIX OPraHM3MOB.

MoandukaunoHHas u3MeHuUnBocTb. Hopma peakumn. CTaTUCTMYECKMe 3aKOHOMEPHOCTU
MOoAN(PUKALNOHHON N3MEHUYMBOCTH.

KombuHaTuBHasA N3MEHYNBOCTb, €€ NPUYMHBI.

MyTaumoHHas n3aMeH4YMBOCTb. MyTauum 1 NprUYUHBI X NOABMEHUS.

MyTaumoHHas Teopus.

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

MyTareHHble haKTopbl.

HacnencTteeHHble 3aboneBaHna YenoBeka.

"eHOMHbIE, XPOMOCOMHbIE U FEHHbIE MyTaLUK Y YenoBeKa.

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

HaTypanuctuyeckas 6uonorus n nepuog cuctTeMaTuku.

Pa6oTbl K. I'luHHes

OBonoLMoHHas buonorus, UCTopus pas3BUTMA NpeacTaBeHnii 06 3BONIOLUN XNBbIX CUCTEM.

OBontounoHHoe yyeHue X.b. llamapka.

OBOMLUMOHHOE yyeHue Y. [lapBuHa.

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

Teopun caMmo3apoXaeHUs Xu3Hn n abrnoreHesa. Butanmam.

Teopusa abnoreHesa OnapuHa - XongenHa.

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

OKcneprMeHTarnbHble NOATBEPXAEHUS abuoreHesa.

M'mapoTepmManbHble UICTOYHMKM 3aPOXAEHNS XUSHMN.

Teopus PHK-mupa.

lMepexon K opraHN3MeHHOMY YPOBHIO.

LUCA - nocneaHuin yHuBepcarnbHbIn 00LLMiA Npeaok.

MepBble coobLLECTBA XUBbIX OPraHN3MOB.

MNosiBreHne MHOMOKIIETOUHbIX OPraHM3MOB.

CuHTeTnyeCcKasa Teopus 3BOMOLNN.

"eHodoHa nonynsaumn. 3akoH Xapau - BanHbepra.

AnemMeHTapHble (aKTopbl 3BONIOLMM

Ponb myTauwmin B 3BoNHOLMM

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



83. OCHOBHbIE NONOXEHNA CUHTETMYECKON TEOPUMN 3BOSHOLMM

84. CoBpemeHHasi 3BOSIIOLMOHHANA Teopus

85. 3aKOHOMEpPHOCTU MaKpPO3BOSHOLUN

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

87. Cnocobbl BUaoobpa3oBaHus: reorpacdmyeckoe, 3KOnorn4eckoe.

88. ®opmbl 3BONIOLMM FPyNM.

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

90. TMyTn aocTmxeHna GMonornyeckoro nporpecca.

91. [okasaTenbCTBa 3BOSOLMM: MONEKYSIAPHO-TEHETUYECKNME.

92. [okasaTenbCTBa 3BOMOLMN: CPAaBHUTENbHO-aHAaTOMUYECKHME.

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

94. OcobeHHOCTM aHTpoMoreHesa.

95. Ortanbl aHTponoreHesa. [lperoMuHMaHan cTaamsa aHTponoreHesa

96. oOMWHWMAOHBLIN 3Tan aHTponoreHesa

97. CoBpeMeHHas cuctema opraHM4eckoro Mmpa.

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

99. OcHoBbl aTONOMMM.

100. B3aumooTHOLLUEHMS YenoBeka U buocdepbl, OXpaHa OKPYXaloLWen cpeabl U COXpaHeHue
BMAOBOro pa3Hoobpasmsa XunBbIX OpraHM3MoB.

101. Hoocdbepa, ee npownoe, HacTosiLee 1 byayliee.

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

Il. MNpakTnyeckasa YyacTb

1 LiBeTHble peakunn Ha 6ENKN 1 aMUHOKUCIOTHI.

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

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

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

5. O6wasn cTpyKTypHaa popmyna Hykneotuaa, dochoamnacupHoOn CBaA3N.

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

7. Hapwucynte cxemy pennukaumm OHK.

8. HapucywnTte cxemy TpaHCKpunumu.

9. Hapucynte cxemy TpaHcnauum PHK.

10. Hapwucynte cxemy nepegayn reHeTU4ECKON MHAOPMaLNN B KINeTKe.

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

12. MexaHn3am remonmnsa apuTpounToB

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

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

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

16. PelwwuTb 3agayy no TeMme « MeMOpaHHbI TPaHCMopT»

17. HapucyinTe X1U3HeHHbIN LUKIT OpraHu3ma C 3uroTu4ecKon peaykumen

18. HapucyinTe XM3HEHHbIN LMK OpraHM3ma C raMeTUyeckon peayKumen

19. HapucyinTe XU3HEeHHbIN LMK OpraHn3ma C NpoMeXxyTO4YHON pedyKLumen

20. Hapucynte cxemy rameTtoreHesa y XMBOTHbIX

21. HapwucyiTe gpobnenwue (Ha npumepe ampubum n MNeKonuTaroLLEero)

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

23. HapwucywTte cTaguio paHHen Henpynbl (Ha npumepe ampudun)

24. Kputudeckne nepmogpl B OHTOreHese YenoBeka.

25. CyuwHocTb 3kcnepumeHTa Munnepa - KOopw.

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

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

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

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

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

31. CocTaBuTb reHeanornyeckoe ApeBo, NOSICHUTb HacnegoBaHNe NPU3HAKOB.

32. MeToabl reHeTUKKU YenoBeka. bnusHeLoBbI MeToA.

33. MeTtogapl reHeTuKM yenoseka. lNonynsaumoHHO-CTaTUCTUYECKUI METOA,

34. MeTopabl reHeTUKM YyenoBeka. [[eHeanorm4eckmn mMeTog,

35. MeTtoapl reHeTuKM YenoBeka. LintoreHeTnyeckmin MeToa.

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



37. OcobeHHOCTU YenoBeKa Kak 00beKkTa nccrnegoBaHuU B reHeTUKe.

38. HacnepncrtBeHHble 3aboneBaHnA YenoBeka.

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

40. TlpueeguTe npumep npucnocobneHHocTn. O6bACHUTE BO3HMKHOBEHWE MPUCNOCOBNEHHOCTM C
no3uuun aapBMHU3Ma

41. TlonynAunoHHbIe BOMHbI U Apend reHoB B YernoBe4yeckom obLecTee

42. W3onauma B nonynsaumsx Nogen.

43. EcTecTBeHHbI 0TOOpP B NONynsaumax nogen.

44. Hapucynte cxemMy KpyroBopoTa yrrnepoaa B buocgepe.

45. HapucywnTte cxemMy KpyroBopoTa a3oTa B 6uocgepe.

46. Hapucywnte cxemy AencTBUst SKOMOrm4eckoro gakropa

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

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

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

19.3.2. MNepeyvyeHb NpaKTU4YECKUX 3a4aHUN

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

1. KuBble opraHn3Mbl OTANYAKOTCA OT HEXMBbBIX CUCTEM CIIOXHOCTbIO U CTPYKTYPHOW 1
YHKLMOHaNbHON yNopaA0YEHHOCTBIO. BhiABUTE YepTbl CXOACTBA U OTANYUS XUBbIX OPraHN3MoB OT
06BEKTOB HEXMBOW Npupoabl. OTBET NPOUNNIOCTPUPYNTE NPUMEPAMN.

2. Mvp xuBon npupofbl nNpeactaenseTr cobo COBOKYMHOCTb OMOMOrMYECKNX CUCTEM pPa3HOro
YPOBHS OpraHuM3aumu, KOTopble HaxogATcs B HenpepbiBHOM  B3aumopencTsun. Packponite
B3aMMOCBA3b  Pa3fiMYHbIX YPOBHEW CTPYKTYPHOW OpraHu3aumm XuBOTHOro Mwupa. OTtser
NPOVNACTPUPYNTE NPUMEPaMMU.

3. ObocHyWTE, N0YEMY BO3HMKHOBEHME M CYLLLECTBOBAHUE XN3HN Ha 3emMre CBA3bIBAOT C BOAOMN.

4. Bce rmnotesbl BO3HUKHOBEHMSA XU3HM Ha 3emMie MOXHO pa3fenuTb Ha ABe rpynnbl: Teopun
6uoreHe3za n abuoreHesa. B yem unx cywHoctb? OxapakTepusynTe M3BECTHble BaM runotesbl 13
Kaxaon rpynnoi.

Tema «Memabonu3am»

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

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

7. O6bsicHuTe, NoYemy B KNeTKax MbILWEYHOW TKaHW HETPEHUPOBAHHOIO 4efioBeka nocre
HanpsXEéHHON hmanyeckon paboTbl BO3HNKAET YyBCTBO 6onu.

8. B uyeM cocTouT cBA3b AblXxaHus 1 OTOCUHTE3A?

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

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

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

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

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

14. B puccumunsaumio BCTynuno 23 mMonekynbl rioko3sl. Onpegenute konuyectso AT® nocrne
rMnKonusa, nocre KMCropoaHOro atana v CyMMapHbIn 3eKT ANCCUMUTALNN.

15. B auccumunsiumio BCTynuno 27 monekyn rnokosbl. Onpepnenute konuyectso AT® nocrne
rMnKonusa, nocre KMCropoaHOro atana v CyMMapHbIn 3eKT ANCCUMUTALNN.



16. B auccumunauuio Bctynuno 32 monekynbl rnoko3sbl. Onpenenute konnyectso AT® nocne
rMNUKONM3a, nocre KUCNopoAHOro aTana v CyMMapHbIn 3heKT AUCCUMUNALNN.

17. B umkn Kpebca Bctynuno 6 wmonekyn [NBK. Onpepenute konuuvectBo AT® nocne
KMCNOPOAHOro 3Tana, CyMMapHbi 3(MEKT AUCCUMUMALMU U KONMYECTBO MOMEKYS [JOKO3bl,
BCTYMMBLLEN B ANCCUMUIIALMIO.

18. B umkn Kpebca Bctynuno 8 monekyn [NBK. Onpepenute konuuyectBo AT® nocne
KMCNOPOAHOro 3Tana, CyMMapHbin 3(pdeKkT AUCCUMUNALUN U KONUYECTBO MOJSIEKYS [IHOKO3bl,
BCTYMMBLLEN B ANCCUMUIIALMIO.

19. B uukn Kpebca Bctynuno 10 monekyn MNBK. Onpepenute konuyectBo AT® nocne
KMCNOPOAHOro 3Tana, CyMMapHbln 3(deKkT AUCCUMUNALMM U KOMYECTBO MOJNEKYN [OKO3bl,
BCTYMMBLLEN B ANCCUMUIIALMIO.

20. B uukn Kpeb6ca Bctynuno 14 monekyn MNBK. Onpegenute konuyectBo AT® nocne
KMCNOPOAHOro 3aTana, CyMMapHbln 3(deKkT AUCCUMUNALMM U KONMYECTBO MOJSEKYN [OKO3bl,
BCTYMMBLLEN B AUCCUMUNIALMIO.

21. B uukn Kpebca Bctynuno 28 monekyn MNBK. Onpegenute konudectBo AT® nocne
KMCNOPOAHOro dTana, CyMMapHbln 3(deKkT ANCCUMUNALMM U KOSIMYECTBO MOSEKYN [OKO3bl,
BCTYNMBLLEN B ANCCUMUNIALMIO.

22. MauuneHTy, CcTpagalowemMy WHCYNMHO3aBUCUMbIM caxapHbiM  Anabetom, Obino
peKkoMeHOOBaHO YBEernn4eHne >XUPOB KakK WMCTOYHUKA aHeprun. Bonpocbl: 1. Kakue nytu
oKUcreHus rnwko3bl Bbl 3HaeTe? 2. Kakne anbTepHaTUBHbIE UCTOYHUKUA 3HEPIUUM MOXET
ncnonb3oBatb knetka npu CL? 3. KakoBa cyabba M306bITOYHbIX KonmyecTB aueTtun KoA,
obpasyeMbIX NpU OKUCIIEHUM XUPHbIX KNCNOT y 6onbHoro CA? 4. Kak namenutcs pH kposu u
Moum y 6onbHoro C[] npu ncnonb3oBaHnm

XXMPOB KaK UCTOYHUKA 3HEPrnn?

23. [MoBbIlEHME KOHUEHTPAaLUMN KaKUX KOMMOHEHTOB KPOBU MMOYM
paccmaTpmBaeTca Kak Kputepuin gekomneHcaumm CL7?

19.3.3. TecTOBbIe 3agaHusA
Tema «buonozaus knemkuy (3.3.)
1) dnemeHTapHas eguHULIA MONEKYNSIPHO-FeHETUYECKOro YPOBHS OpraHu3auum
XXU3HU
a)kneTtka 6) GBuoccbepa B) reH r) nonynsums
2) KneTto4Hble ¢hopMbl XKU3HU, UMerowme opopMIieHHoe Aapo
a) darn  ©) Bupycebl B) NPOKapPUOThLI I3yKapuoTbl
3) Cos3paTenamMm KNeTo4YHOW TeOpUU ABINAKOTCA
a) 4. JapsuH n A. Yonnec 6) P.Tykun H. 'pto

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

4) CTpPYKTYPHbIA KOMMOHEHT KNEeTKU, KOTOPbIN UMEeTCA U Yy NPOKapuoT, uy
aykapuoTt

a) annapat lonbaku ©6) aHgonnaaMaTuyeckasa ceTb B) NMIM30COMa ) MUTOXOHOPUS A4)
Hapy>xHas nnasMmartmyeckas membpaHa

5) OpraHoua, KOTOpPbIA BCTPEYaeTCA TONIbKO Yy pacTeEHUN U OTCYTCTBYeT Yy

XMBOTHbIX U rPUGOB,Ha3biBaeTCA

a) MUTOXOHApPUSA 6) xnoponnacT B) MUKPOTPYBoUKa r) aHAonnasmMaTmyeckas ceTb a)
nm3ocoma

6) B cocTtaB saepHON 060N04KM KIEeTOK 3yKapuoT BXOOAT MeMOpaHbl.

a)l ©)2 B)3 r)BpasHblX KneTkax pasHoe KOSINYeCTBO
7) KakoBa ponb uutonnasmsbl B KrieTke?

a) npugaert kneTtke oopmMy; 6) ocyLecTBNSET CBA3b MEXAY YaCTAMMW KIETKM;

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

Tema «Xumudeckul cocmaeg 3yKkapuomu4yeCcKux K/1emoK»

8. Haubonee pacnpocTpaHeHHbIMU B KNeTKaX XXUBbIX OpraHU3MOB 3fieMeHTaMu



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

F) y4acCTBYHOT B XUMUYECKOMN peakuunn, npespaladcCb B Apyrme seliecrea

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

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

15. K HacbIWEeHHbIM XUPHbIM KMCIOTaM OTHOCATCA:
A) NanbmmnTtuHoBaa b) OnenHoBaa B) J/IuHoneeasa ) ApaxuzoHoBas

16. Y pacTeHUM U KMBOTHbIX B KAYeCTBE BOA00TTA/IKMBAIOLWEr0 NOKPbITHA
MCNONb3YIOTCA
A) Bockun b) Caxapa B) Nukonmnugbl ') ®ochonmnmapl

17. MarHum B K/IeTKM BbINOJHAET pas (PU3NMOJ0rMHECKUX poJien:
A)BxoguT B coctaB xnopodunna b) AKTUBMpyeT paboTy HEKOTOPbIX (PepMEHTOB
B) NopaepxuBaeT ocMoTU4ecKoe gasneHne [) Bxogut B coctaB reMorsiiobmHa

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

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

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

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

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

A) 6enok ) HK

1) XpaHeHWe HacneaCTBEHHOM MHDOPMaLMK

2) obpa3oBaHMe HOBbIX MOJIEKY NYTEM CaMOYyABOEHUA

3) yCKopeHue XMMMUYECKUX peaKkLmmn

4) aBnaeTcA 06A3aTesibHbIM KOMMNOHEHTOM MEMOPaHbl KNeTKK

5) 3awmTa OT MHEKLMOHHDBIX/ Yy>KEPOAHbIX areHTOB

6) nepesaya HacneACTBEHHOW MHODPMaLUM

22. BbiGepuTe XMMUYECKUM I/IEMEHT, AJ1S KOTOPOro BEPHbI CaeAylolmue yTBEpPKAEHUA:
BXOAMT B COCTaB KO3H3UMMa A M BUTAMMHOB (/1MnoeBas KUC/10Ta, BUOTUH, TUAMMH) ;
CTPYKTYpHas poJib nNpu ¢oOpMMpPOBaHMU MONIEKY /bl 6€/1Ka; BXOAMUT B COCTaB LUCTEUHA,



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

23. Cpeav npeanoXKeHHbIX BApUAHTOB BblbepuTe nNpocTbie 6eNKu:

A) AnboymunHbl B) ®ocdonpoTtenHsl B) MNmnkonpotenHsl ') MTncToHbl A) FTnobyamHbl E)
CkneponpoTeuHsl

) HykneonpoteunHsbl 3) JiInnonpoTenHbl

19.3.4. lNepeyeHb BonpocoB Ans onpoca no teme «llpokapuoTuyeckas Knetka»

Tema «buonozaus knemkuy (3.3.)

1. O6LLas XapaKTEPMCTUKA NMPOKAPMOTMUYKCKOM KNETKU. OCOBEHHOCTU CTPOEHMSA
NMPOKAPMOTUUYECKOM KNETKM.

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

CTpoeHue 6aKkTepuasibHbIX KNETOYHbIX CTEHOK

Pa3MHoOXXeHue 6aKTepuH

PocT 1 pa3BuTHE BaKTEpUM

KryTmu. MNvnu

Cnopbl 6aKkTepui

. Mnaasmumapl

10 Me3ocoma

11. Knaccudukauusa 6aktepum

VONS TR WN

19.3.5. lNlepeyeHb BONPOCOB A1 ONpoca Mo TeMe «JyKapuoTUyYecKasa KJeTKa»

1. OCO6€HHOCTU CTPYKTYPHOM OpraHu3aumm 3yKapMoTUYECKOM KNETKM

2. Mnactuabl, xnoponaacTbl ( npoucxoxaeHne, xum. CocTaB)

3. Bakyonb, s4po, AapbiWKo, naasMoaecmol, uMronnasma. CTpyktypa M GyHKUMM.

4. KnetoyHasa cTeHKa, ee xuM. CocTaB U pyHKLMM.

5. XapaKTep1CTHKa OpraHoMA0B 3YKapUOTUYECKOM KIETKU: SHAOMNIa3MaTUYECKMM
PETUKYJTYM, MUTOXOHAPUM U UX NPOMCXOXKAEHNE

6. P60COMbI 3YKapM1OTMYEKOM KNETKU( CTPOEHME U BMOXMMMUYECKUIA COCTaB), annapat
FoONbAXM, NM30COMbI, MEPOKCUCOMbI, MUKPOTPYBOUYKM U MUKPO(PUIAMEHTbI (CTPOEHME U
yHKUMM), BHoNOrMYeCcKMe MeMBpaHbl( CBOMCTBA M (YHKLUM).

7. DHAOUMTO3 M 3K30umTO3. MNMHOUMTO3 M paroumTos.

8. ABTObarmna. ABTonms.

9. Nnasmonns. TypropHoe gasneHue. OCMOTUYECKOE JaBsieHue

19.3.6. NepeyeHb BONPOCOB A/1A OMpoca No TeMe «JHepreTM4yeckmuii o6MeH B
KNneTKe»

1. ToHATUEe MeTaboNM3M. XapaKTePMUCTMKA aHABOIMYECKUX M KaTaboIMYECKNX
npoLeccos.

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

3. CeetoBasa 1 TemMHoBasa ¢a3sbl POTOCUHTE3A

4. TIMrMeHTbl pacTUTENIbHOM KNETKM

5. ®oTocnHTeTUYecKoe docchopennpoBaHme

6. O6Lwan xapaKTepUCTUKaA KIETOYHOIO AblXaHWUA

7. Tnvkonus

8. Uukn Kpebca

9. 3HepreTMYecKui 6asaHC a3po6HOro AblXaHUS

10. AHas3po6HOoe AbixaHue



19.3.7. NMepeyeHb 3aaaHUI ANs KOHTPOINbHLIX paboT
Tema «MonekynapHbIl U KIemoYHbIlU ypo8HU op2aHu3ayuu xusot mamepuu» (2.6 u 3.6)
Kontponbnas padora Nel. CTpykTypa 1 CBOMCTBa OEITKOB

1. Kakune ypoBHU CTPYKTYpPHOW OopraHu3aumm 6enkoB BblAENAT B HacToswee Bpema?
KpaTkooxapakTepuaymnTe ux.

2. Yto Takoe chepMeHTbI? KakoB MexaHn3m Ux AencTens?

3. Hanuwwute obLyto CTpyKTypHYH0 (hopMyny aMUHOKUCAOTHI.

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

5. Yto coboun npencraBnseT BTOpu4Hasa CTpykTypa 6enka? Kakne n3BecTHbl BUAbI
BTOPUYHONCTPYKTYpPbI?

6. NpuBeanTe Nnpumepbl TPaHCNOPTHON OYHKLUMKN BENKOB.

7. Hanuwute peakuuio o6pa3oBaHns NenTUaHON CBA3MN.

8. B yem cywHocTb MeTofa Jloypn?

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

10. MpuBeaunTe NpMmepbl 3aLWUTHON PYHKLUUKN 6ENKOB.

11. Mepeuuncnute rmapodobHble aMUHOKUCIIOTHI.

12. OnNnwmnTe, Kak NOCTPOUTL KannbpoBOYHYHO NPSAMYIO ANt ONpeaeneHnsa KOHLEHTpauum

6enka.

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

14. Yto Takoe dponanHr 6enka?

15. B yeM cocTouT CTpyKTypHast pyHKLMA 6enkos.

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

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

18. UT0 Takoe peHaTtypauma 6enkos? Yto nponcxogut npy eHaTypaummn?

19. MNMepeuncnute rmapopuIbHbLIE aMUHOKUCIOTHI.

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

KoHnTpo/sibHas pa6oTa N2 2 «Hyk/J1enHOBBbIe KUCJI0ThI. MexXaHU3Mbl IepeAayu
reHeTu4ecKoMmHpopmanuu»

OxapakTtepusynte ctpyktypy OHK.

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

Kakune cBaA3u 06pas3ytoT NepBUYHYIO 1 BTOPUYHYIO CTPYKTYpy JHK?

Onunwwnte moaens AHK YoTcoHa - Kpuka.

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

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

9. [llepeuncnute ypoBHU NPOCTPAHCTBEHHOW YKITaAKN XpOMaTUHA B XpPOMOCOMY.

10. HazoBute pyHkumm OHK.

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

12. Yto cobon npeacTaBnsieT nepBmMyHada cTpyktypa PHK?

13. Kakne Bugbl PHK Bbl 3HaeTe?

14. Hapucynte 1 noacHute cxemy ctpoeHuns mPHK.

15. OxapakTepu3ynte oCO6eHHOCTM CTPYKTYpbl U pyHKUMN TPHK.

16. Hapucynte n nosaicHute cxemy ctpoeHus TPHK.

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

20. Ha3oBuTe 1 NOSAICHUTE CBOMCTBA NrEHETMYECKOro KoAa.

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

22. Yto Takoe TpaHckpunuma OHK?

23. Yto Takoe TpaHcnaums PHK?

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

25. OnuwmnTe OCHOBHbIE NPUHLMMBI pennkaumm JHK.

26. YTO NOHMMaIOT MO, NOSIYKOHCEPBATMBHBIM XapakTepoM pennmkaumm?

27. YTto Takoe pennukaTnsHas Burnka?

28. OnuwnTe cobbITNa pennnkauumn B XpOHOSIOrMYeCKOM Nopsaake.

29. Yt0 Takoe npanmep?

30. Yto cobon npeacrasnaoT pparmeHTbl Oka3zaku?

31. B yem cocTouT cylHOCTb TpaHcKpunuum OHK?

32. YT0 TaKoe TPaHCKPUNTOH?

33. Yt0 Takoe npomoTop?

34. HazoBuTe 1 oxapakTtepnsynte ctagum TpaHCKpUnuun.

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

36. Kak nponcxoanT akTMBauysa aMUHOKMUCIOT?

37. OnnwmnTe UHUUMAUMIO TPaHCNAUUN.

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

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

KoHTposibHast pa6ota N23 «cTpyKTypa U QyHKIIUU MEMOPAH»

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

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

3. Kakune yHKUMM BbINOMHST MeMOpaHHble 6enku?

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

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

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

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

8. ®epmeHT Ca2*-ATda3za B MmembpaHe AINC coBepunn 6 LUMKNOB. Kakoe KonMyecTBo
WOHOB Kanbuusa 6bIN10 NpyM 3TOM TPaHCNOPTUPOBaAHO M Kyaa? CKonbko Obino n3pacxoaoBaHo
aHeprum, ecnu rmgponus 1 mona AT® conpoBoxaaeTcs BoigeneHnem 33,6 kK1x?

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

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

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

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

KoHTponbHas pabota Ne 4. Tema «buonoausi pasmHoxeHusi u pazsumusi» (2.7 u 3.7)
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18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

KneTouHbIn UuuKA, ero nepmoapi

MuTo3, dasbl, 3Ha4YeHMe.

Melo3, dasbl, 3HaYeHMe.

CpaBHMTb MUTO3 M MEMO3.

MecTo MeHo3a B }KM3HEHHOM LIMKJ/IE OPraHM3MOB.

Becnonoe pasMHoXKeHWe OpraHM3MOB.

MonoBoe pasMHOXXEHUE OpPraHM3MOB.

MapTeHoreHes, ero 3Ha4yeHue.

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

. MHaMBMAayanbHoe pa3BuTMe OpraHM3Ma - OHToreHes. Mepuoausauma oHToreHesa.
. Tvnbl pa3BUTUSA Y KUBOTHBIX.

. DM6pMHOreHes Y KMBOTHbIX. JTarbl IM6pHOreHesa.

. ApobneHue, ero Tmnbl.

bnactynayms.

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

anddepeHUMpOBKaKIETOK.

IMOpHOHaNbHaA UHAYKUMA.

JMO6pUOHaIbHas perynaums.

LLeNIoCTHOCTb OHTOreHesa.

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

HapucyiTe }KM3HEHHbIM LMK OpraHM3ma C 3MroTMYeCKom peayKumen

HapucymTe }KM3HEHHbIM LMK OpraHM3ma C raMeTMUYECKOM peayKumen

HapucymTe }KM3HEHHBIM LMK OpraHM3mMa C NPOMEKYTOYHOM peayKuMen

HapucyiTte cxemMy raMeToreHesa y *XMBOTHbIX

OnnopotBopeHue, ero 3tanbl

Hapucyite apo6neHue (Ha nprmepe ambrbum U MIEKOMMUTAIOLLENO)
HapucyiTte 6nactyny (Ha npumepe aM@uomm, NTMLbl M MJIEKOMMTAIOLLENO)
HapucyinTte ctagmio paHHeM Helpy bl (Ha npumepe ampuomm)

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

. JlanTe onpeaeneHune NOHATUIO «NoNyAaumsa»

. [JanTe onpeaeneHune NoHATUIO «3KOCUCTEMA»

. JlanTe onpeaeneHune NOHATUIO «GUOreoLeHO3»

. lanTe onpeaeneHune NOHATUIO «GUOLEHO3»

. lanTe onpeaeneHune NoHATHIO «6uochepa»

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

8.410 cob6oi npeacTaBAsET 3KOOrMYECKUI haKTop? Buabl 3KON0rMYeckux hakTopoB.
9. MpaBWI0 3KONOrMYECKOM NMPamMUabl

10. CocTaBbTe NULLEBYIO CETb.

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

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

15. OYHKUMM KMBOTO BelyecTBa B buocdepe.

16. OCO6EeHHOCTM HoOCepbl.

17. YCTOMUYMBOCTb SKOCUCTEM.

18. CyKLeCccHa 3KOCUCTEM.

19. buoreHHaa Murpauma aToMoB.

OOk, WN =



20. 'no6asibHble 3KOI0rMYECKME NPO6IEMBI

19.3.8. TeMbl acce
KneTka Kak 6uosiormyeckasn cmcrtema.
HacnenoBaHue MUTOXOHAPUAIbHBIX 6ONE3HEN.
’KM3Hb C BUpYCOM MMMYHOAedMUMTa Ye/IOBEKA.
MaToreHHble 6GaKTEPUU KaK BO3GYAUTEIM 3a60/IEBAHUM Y KMBOTHbIX M Y€/I0BEKA.
Ty6epkynes.
ButaMmMHHas HeAOCTaTOYHOCTD.
JleyeHue caxapHoro guabeta HapoAHbIMM CPeACTBaMM.

Nogak~wd =

19.3.9. TeMmbl 3aga4
Tema «OcHOBbI 06LLEN U MEAULMHCKOM FreHETUKM> (2.8 1 3.8)

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

2. lanaKTo3eMUss HacieayeTcss KaK ayTOCOMHbIM  PEeLeCcCMBHbIM MpU3HAK. Ycnexu
COBPEMEHHOM MeAMLMHbI MO3BOJIA NpeAynpeanTb pasBUTHME 60NIE3HM M M36ekKaTb TAXKEbIX
nocneAcTBUM HapylleHWs obmMeHa. KakoBa BEPOATHOCTb POXKAEHWUS GOJIbHbIX AETEM B CEMbE,
rae oauH M3 CynpyroB roMO3MroTeH No reHy raslakTo3emMum, Ho pa3BUTUE GONE3HM Y HErO Oblo
npeAoTBpaLLEHO AMETOM, a BTOPOM FreTEpPO3MIroTeH MO raslakTo3eMmUm?

3. Y 340poBOro 4esioBeKa B MOYe OOHapy)XMBaeTCA aslaHWH, Cepuu, [lyTaMMHOBasA
KMCNIOTA M TIMUMH. Y YyenoBeKa, 60/1bHOr0 UUCTUHYPUEN (COAEPKaHUE B MOYe GO/IbLLEND, YEM
B HOPME, YMCNa aMUHOKMCIOT), C MOYOM UCLENATCA aMUMHOKMCIOTbI, KOTOPbIM COOTBETCTBYHOT
cnepywouwme tpunaetol U-PHK: YUY, YI'Y, Tuy, Iy, UAr, ury, AAA. Hanuwute Tpunnaetsbl,
COOTBETCTBYHOLME AMMHOKUCIOTaM, MMEIOLLMMCA B MOYe 340pPOBOro YesioBeKa.

4. Y yenoseka HaaMuMe B ISpUTpoOUMTaxX aHTUreHa pesyc-daktop (dpeHotun Rh*)
06yCNOBNEHO AOMMHAHTHbIM reHoM - /J. Ero annenb d ob6ycnaBnvBaeT OTCYTCTBME 3TOrO
aHTMreHa (¢peHotun Rh°).TeH | rpynnbl KpoBu (I°) peueccuBeH B oTHOLWEHMM reHoB |l rpynnbl
(1) n Ttpetben ( IB). ABa nocneaHux annens KOAOMMHAHTHbI, M MX codeTaHue (IAIB)
obycnaBnuBaeT |V rpynny KpoBMU. MyKuMHa, MMeEOWMM pesyc-oTpuuaTesibHyto Kposb |V
FPYyNMbl, KEHWUJICA Ha KEHLMHE, UMEIOLEN pe3yc-noJsioxkuTenbHyto Kpoeb |l rpynnbl. Otely
}KeHbl MMesN1 pe3yc-oTpuuaTesibHyl0 KpoBb | rpynnbl. B cembe uMeloTcs ABa pebeHKa: nepBblii
UMeeT pesyc-oTpuuaTesibHyto KpoBb |l rpynnbl, BTOPOM pe3yc-nonoXKUTEIbHY0 KpoBb | rpynmbl.
CyaebHo-MeaMUMHCKas dKCMepTM3a YCTAHOBWMIA, YTO OAMH M3 3TMX AeTed BHebpauHbii. [Mo
KaKoM U3 [BYX Map ainenemn MCKIYaeTCs OTLOBCTBO?

. nyxoHeMoTa cBsi3aHa C BPOXKAEHHOM FlyX0TOM, KOTOpas NpenATCTBYET HOPMaJIbHOMY YCBOEHMIO
peun. HacnenosaHWe ayToCOMHO-peueccuBHoe. CpeaHAA YacToTa 3a60/1eBaHUA KoebneTcano
pasHbIM cTpaHam. [1s eBponemcKMX cTpaH oHa paBHa npuéamsmTtenbHo 2:10000. Onpeaenute
BO3MOXHOE YMCJ10 FeTepOo3UroTHbIX MO FyXoTe NoJen B paloHe, BKYatowem 8 000 000
xuteneu.

19.3.10. TeMbl pecepaToB
Tema «buosoz2usa pasmHoxXeHUA u passumud» (2.7 u 3.7)

1. PereHepauusa. ®uamonormyeckas U afanTMBHas pereHepaums. KnetoyHble
MCTOYHMKMPEreHepaLmm.
2. NMoCcTaM6pPUMOHAJIbHBINM NEPMO OHTOreHe3a. TuMbl NOCTIMOPUOHA/IBHOMO Pa3BUTHA.

Twvnbl poCcTaoOpraHM3MoB.

3. MpoA0NKUTENBHOCTb OHTOrEHE3A KaK BUAOBOM MPU3HAK.

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

6. KpuTryeckue nepuoabl B OHTOreHese YyenoBeKa.



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

19.4. MeTogMuyeckue Matepuasbl, onpegenswlme npoueaypbl OLeHMBAHUA 3HAHUM, YMEHMH,
HaBbIKOB M (M/11) OMNbiTa AeATe/IbHOCTU, XapaKTepM3yLWmX 3Tanbl GOpMUPOBaHMA KOMMNETEHLUH

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

paMKaXx n3y4yeHnAa ANCUMnInHbI OCyWeCTBAETCA B Xo4e TeKyLLLeﬁ 2 I'IpOMe)KyTO‘-IHOI;'I aTTeCTaLlMl:’I.

Tekywas aTTectaums nNpoBOAUTCA B COOTBETCTBMM C [losIoKEHMEM O TeKylen aTTectaumu
obyyaloWwmxca Mo MNporpaMmam BbiClIero 06pa3oBaHMA BopoHeKCKoro rocyaapCTBEHHOro
yHuBepcuTeTa. TeKylaa atrectauma npoBoaMTCA B popMax: YCmMHO20 onpoca (UHOUBudya/bHbIl
onpoc, ppoHmasibHasa 6eceda, OOKAA0bl); NUCbMEHHbIX pabom (KOHMPOJbHbIE, 3CCE, BbINOJIHEHUE
NPAaKMuKo- OpUEeHMUPOBAHHbLIX 3adaHul, sabopamopHble pabomsl U np.); MECMUPOBAHUS.
KpuTepuu oueHnBaHuA NnpMBeAeHbI BbiLLE.

MpomeKyTo4Has aTTecTaumsa NpoBOAMTCA B COOTBETCTBUM C [10/103KEHMEM O MPOMEKYTOYHOM
aTTecTaumm o6yyaroWwmxca no NporpaMmmam BbICILErO 06pa30BaHMA.

KOHTpOJ’IbHO-M3Mepl4TefIbele maTtepuasibl I'IpOMe)KYTO‘-IHOI\;i aTTeéCTauun BKKOHAKOT B cebs
TEOpETUYECKNE BOMPOCHI, N03BO/IAKOLWNE OLUEHNUTb YPOBEHDb NOJTYyYEHHbIX 3HaHWUA U npaKTn4yecKkm1e
3a4aHMA, No3BOJSIALWNE OLUEHNUTb CTEMNEHDb C('bOpMMpOBaHHOCTM yMeHMﬁ M HaBbIKOB.

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



19.5 3apaHuA, NO3BO/NIAKIWME OLEHMTb YPOBEHb OCTATOYHbIX 3HaHMM M CTeneHb
cOpMMUPOBAHHOCTM  3HAHMM, YMEHUM, HABbBIKOB MU (MM) oOnbiTa  AEATE/IbHOCTH,
XapaKTepu3yLMX 3Tanbl GOPMMPOBAHUA KOMMNETEHL MM

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

TecTMpoBaHME COCTOUT M3 21 TECTOBOro 3aJlaHMsi 3aKpbITOro TMMA, 7 TECTOBbIX 3aJaHWM
OTKPbITOrO TMMNa U 3 CMTYaLMOHHbIX 33Ja4, Ha pelleHMe KOMMJIEKCHOM paboTbl OTBOAMTCA 75 MUHYT.
BapmaHT KoMNaeKCHOM paboTbl hOpMUPYETCA CAyYamHbIM 06Pa3oM M3 GaHKa BOMPOCOB.

OMNK-1 Cnoco6eH MCMo/sib30BaTb U MPUMEHATb (YHJAMEHTAJIbHbIE U MPUKNAAHbIE MeAULIMHCKME,
€CTECTBEHHOHaY4YHble 3HAHMA AN MOCTAHOBKM MU pelLeHMA CTaHAApPTHbIX M MHHOBALMOHHbIX 3aJad
npoeccHoHaIbHOM AeATeNbHOCTH

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

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

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

Bnagetb HaBblkaMM KAYeCTBEHHOrO OMpeAesieHUs OpraHMYEeCKUX COEAMHEHUM  KNETKM;
MUKPOCKOMUYECKOI0 MCCNeA0BaHUSA MPENapaToB KNETOK M TKaHEM U APYrMMM 6MO0rMHECKMMM
MeToJamMMn anapeleHnsa npodeccruoHasibHbIX 3ajay.

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

3YH: YMeTb MHTepnpeTupoBaTb pe3y/ibTaTbl (MU3MKO-XMMUYECKUX MCCNEAO0BAHWUA MpU  peLleHuu
npodeccrmoHaibHbIX 3ajau.

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

2 TeCTOBbIX 3aaHUA:

1. BbibepuTe npaBu/IbHbIM 0TBET. 70S pU60COMbI XapaKTepHbl AN18:
A) nTyu;
b) *XMBOTHbIX;
B) pacTeHui;
) 6aKTepmm;

OtBeT: T

2. Nnhasmonuns - 370 ...

A) cocTosiHMEe BHYTPEHHEro Hanps)KeHUA KNEeTKU, 00YyC/NIOBNEHHOE BbICOKMM COAEprKaHMEM BOAbl U
pa3BUBAIOLLMMCA JaBJIEHMEM COAEPKMMOro KIETKM Ha ee 060/104KY;

B) aTo norsouweHMe KnaKkoro matepmana (pacTeop, KOMJIOMAHbIM pacTBOP M/IM CYCMEH3MsA);

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

') 3TO nepemMelleHue BoAbl Yepes NONYNPOHMLAEMYIO MEMOPaHY;

OtBeT: B

3. JlabopaHT, HaBOAA pacTBOPbl, He noanucana Npo6upKM. U3BeCTHO, YTO B O4HOM M3 TPEX
NpPo6UPOK HaxoauTcA 1% BOAHbIM PacTBOp Caxapo3bl, BO BTOPOM 2% pacTBOpP F/10KO3bl, U B



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

DTanoH oTBeTa: Heob6xoaMMO NPoOBECTU ANA BCEX TPEX pacTBOPOB KAaYe€CTBEHHblE peaKuMu Ha
peayumpylolme u Hepeayumpyowme caxapa. KayectBeHHaa peakuua Ha pegyumpylolme caxapa
- peakuma C rMapoKCMAoMm Hatpusa u cynbdatom meam (peaktmB PenuvHra), npy Haavumve B
pacTBope peAyumpyoLero caxapa - rtoKo3bl MM (OpYyKTO3bl NOABAAETCA XapaKTepHOe KpacHoe
OKpawuBaHMe. KayecTBeHHOM peakuMen Ha HepeayuupyloliMe caxapa - caxaposy, ABAseTCs
nosiB/IeHMe XapaKTePHOro KpacHOro okpallMBaHUA B pacTBope, npeasapuTebHO NOABEPrHYTbIM
KMNSAYEHUA C MMHEpaAsIbHbIMM KUCIOTaMM. PacTBop, KOTOpbIM AEMOHCTpMpOBaa KpacHoe
OKpallMBaHME MOC/Ie KA4YeCTBEHHOM peakuMu C TMAPOKCMAOM HaTpus M cysibdaToM Meau
(peakTuB denmHra) - pacTBOp COAEpPKALUUM IIIOKO3Y M CMEChb caxapo3bl M dpyKTo3bl. PacTtBop,
OKPaLLUMBAKLIMMCA KpPaCHbIM MOC/e 06eMX KauyeCTBEHHbIX peakuuM - pacTBOp, COAEpKalLuM
CMeCb Caxapos.

Kputepuu oueHnBaHnA:

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

e 8 6annoB: fAaH pa3BepHYTbIM OTBET, AaHa NpUMHUMMIMA/ZIbHAs OCHOBa MeToJa, OMMcaHa
nocneaoBaTe/IbHOCTb OnpefesieHuA COoCTaBa, HO MMEKTCA HEe3HauYMuTesIbHble MOrpelHoOCTU B
(dopMynMpoBKe OTBETOB;

e 5 6annoB: AaHO NOACHEHWE MOHATMAM peayumpylolumMe/HepeayumpylolmMe caxapa, OnMcaHo
onpejenieHMe coctaBa [BYX MPO6GMPOK M3 TPEX, HO HEOBGXOAMMBIX MOSICHEHMM HET, NM60 B
NOACHEHMAX NPUCYTCTBYIOT HE3HAUYUTEIbHEE OLUMOKM;

e 2 6Ganna: pJaHo onpegenieHne MBO NOHATMIO  «peayuupylolwme caxapa» , JMbo
«HepeayumpymwllMe caxapa», YKa3aHO OMWCaHWE oOnpefeneHus CcocTaBa TOJIbKO OJHOM
NPOBMPKMK, IMGO YKa3aHbl /1Ba OTBETA, HO 6€3 MNOSCHEHWUM U YTOYHEHMM;

e 0 6annoB: JaH HEBEPHbIN OTBET.

4. B aHaspo6HbIX YyCNOBUAX MPOUCXOAUT OKMUC/IEHUE NUpYyBaTa Ao NlaKkTata. Kak HasbiBaeTcA
3TOT npouecc? HanuwuTte cxemMy peakuuu C yKasaHMem epMeHTa, KaTaJu3mpylolero 3Ty
peakuuio.
JTanoH oTBeTa: M0/I0YHO-KMCI0€ BpPOXKEHME.
Mupysat +HAA* — JlaktaTt+HAZAH
depMeHT: nakTatgerngporeHasa
Kputepun oueHmBaHusA:
e 5 6ans10B: HanMcaHa cxeMa peakuma, yKasaH (pepMeHT, yKa3zaHO Ha3BaHME MeTabo/IM4eCcKoro

nyTu

e 2 6ansa: HanMcaHa npaBM/IbHAsA CXeMa pPeakuym, HO He YKasaH hepMeHT, IM60 He CKasaHo,
KaK HasblBaeTCS METABO/IMYECKMM NYTb

e 0 6annoB: JaH HEBEPHbIM OTBET

5. Cpe3 pacTUTeNIbHOM TKaHU NOMECTU/IM B BOAY Ha nosa4vaca. Yemy 6yaeT paBHa cocylyas
cuna (S) Knetku?
dT1anoH orteeta: S=0
Kputepum oueHuBaHua:
e 2 6anna - ykasaH BEpHbI OTBET;
e 0 6an10B - yKasaH HEBEPHbIM OTBET, B TOM YMC/IE YAaCTUYHO
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