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PABOYAA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B51.0.24 Buonorus

1. Kog v HammeHoBaHUue cneunanbHOCTH:

__30.05.03 MeanumHcKasa KnbepHeTUukKa

2. Cneumanusauumsa: MeauumHckan KubepHeTuka

3. KBanudwmkaumua BbinyCcKHUKA: Bpay-KMbepHeTUK

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,

CenuBaHoBa Hatanusa BnagummpoBHa, accUCTEeHT Kadeapbl 6MOXUMUK U (DU3MONOTrUn KNEeTKW,
KaHaAugaT 6MoNIorMYecKux Hayk,

BawapuHa Onbra BnagummpoBHa, goueHT kacdeapbl 6ModuU3nKmu n 6MOTEXHONOIMKU, KaHguaaT
OMonornyeckmx Hayk

7. PekomeHaoBaHa: HMC meaunko-ouonormndeckoro dakynbterta, npotokon Ne 4 ot
29.05.23

8. YuebHbIN roa;: 2022/2023 CemecTtp(bl)/TpumecTp(bl): 1,2



9. Llenu 1 3apa4v y4e6HON ANCLUNIIUHDbI:

onpegerneHne OCHOBHbIX MOHATUI Buonorun, opmMmMpoBaHNe NPeacTaBreHnst O CTPYKTYpPeE XNBOW
Matepumn n Hanbornee obLKMX €€ 3aKOHaX, a TakKe N3ydeHne MHOroobpasmns XnsHu, eé
NPOUCXOXAEHNSA 1N 3BOMOLINMN.

3apauu:
1) [atb onpegeneHne 6G1MonorMm Kak Haykm u ccpbopmmnpoBath NpeacTaBneHne O CyLLHOCTM XXNU3HM.

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

3) PaccmoTpeTb CTPYKTYpPY M (PYHKLMOHMPOBAHNE XUBbIX OPraHM3MOB.

4) N3yunTb Bronornyeckoe pasHoobpasne XuBbiX CyLLECTB.

5) [Mo3HakoMUTCA C 3BONMIOLMOHHBLIM YYEHNEM.

6) MprobpecTn HaBbIKN NPaKTUYECKOro U3yYeHnsa Grnonornyecknx o6 bEeKToB.

10. MecTo yyeb6HOM AncUUNIUHBbI B CTPyKType OOI:

YuebHaa pagucumnnunHa «buonorma» oTHocutca K 6asoBon 4vactu bnoka 1 «ducumnnuHbl
(mogynun)»  depepanbHOro  rocygapcTBeHHOro  obpasoBaTenibHOro  CtaHgapTa  BbICLUEro
obpasoBaHusa no cneuuansHocty 30.05.03 MeauumnHckas kubepHeTuka (cneynanucr).

TpeGoBaHNA K BXOOHBLIM 3HAHUSIM, YMEHUSIM U KOMMNETEHUMSIM: BriafleHMe OCHOBHbIMM MeTodamu
Hay4YHOro MO3HaHWUS, UCMONb3yeMbIMM NMPU GUOMNOTMYECKUX WCCReOOoBaHUSX XMBbLIX OOBLEKTOB U
9KOCUCTEM: ONUCaHWe, U3MepeHne, npoBedeHUe HabnodeHWn; BbISBNEHNWE U OLeHKa
aHTPOMOreHHbIX W3MEHEHWA B Npupode; BrnageHne MeTodamy CaMOCTOATENbHOM MNOCTAaHOBKM
OUOMOrMYEecKUX 3SKCNEePUMEHTOB, OMUCAHUS, aHanuM3a U OLEHKW [OOCTOBEPHOCTU MONy4YeHHOro
pesynbTara.

11. MnaHupyemble pe3ynbTaTbl OOYYeHUA Mo aucumunnmHe/Moaynio (3HaHUA, YMEHUSA, HaBbIKWN),
COOTHECEHHble C MNIaHUPYyeMbiMU pe3yfbTaTaMu OCBOEHUsi obpa3oBaTeNibHOW NpPOrpamMmbl
(koMneTeHUMAMN BbINYCKHUKOB):

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




OrlNK-1 CnocobeH ucnonb3oBaTb U
NPUMeHATb PyHOaMeHTanbHbIe 1
npuknagHble MeguumMHcKue,
€CTeCTBEHHOHayu4Hble 3HaHUA ans
NOCTaHOBKM 1 peLLeHns
CTaHOapTHbIX 1 MTHHOBALMOHHbIX
3aga4 npodeccruoHanbLHon
OEeATENbHOCTU

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

npodyeccmoHanbHbIX 3a4au.

3HaTb cBoMCTBa BUONOrMYecKmx
CUCTEM, CITOXHYHO
MHOrOypOBHEBYH OpraHn3auuto
XMBOW NPpUpPoAbl, OCHOBHbIE
0CcobeHHOCTN opraHM3auum
KNEeTOYHOro YPOBHS: CTPOEHMNE
KNeTKu, opraHn3aumio
HacnencTBeHHOro matepuana u
€ro peanusaumio B KIneTke,
BOCMNPON3BELEHNE KNETOK;
YMeTb ucnonb3oBaTtb
dyHOaMeHTanbHble
buonornyeckue npencraBneHus
B chepe npodeccnoHanbLHomn
DeAaTenbHOCTN And peleHuns
HOBbIX 3a4a4; BOCNPMHUMATb
WHHOBALMK B LENsx
COBEPLLUEHCTBOBAHNA CBOEN
npodeccnoHanbHom
DeAaTenbHoCTY;

BnapgeTb HaBblkamu
Ka4eCTBEHHOro onpeaeneHuns
OpraHn4yeckKmMx coeanHeHumn
KNEeTKU; MUKPOCKOMUYECKOro
nccnegoBaHma npenapartos
KNeToK 1 TKaHen 1 opyrumu
ouonornyeckumn metogamn ans
peleHmnst NnpogeccnoHanbHbIX
3agau.

OrlMK-1 CnocobeH ncnonb3oBaTtb U
NpUMeHsTb byHAaMeHTanbHbIE U
npuknagHble MeguUMHCKUE,
€CTEeCTBEHHOHay4Hble 3HaHus ons
NOCTaHOBKM U peLLeHNst
CTaHAApPTHbIX U MIHHOBALMOHHbIX
3apay npodeccroHanbHoON
OeATenNbHOCTU

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

YMeTb UHTEpPNpeTMpoBaTh
pe3ynbTaTtbl PU3NKO-
XUMMWYECKUX, MaTEMaTUYECKNX U
MHbIX €CTECTBEHHOHAY4YHbIX
NCCneaoBaHW NMpu peLLeHnm
npodeccrnoHasnbHbIX 3aday.
BrnapeTtb anropuTMOM OCHOBHbIX
PUBNKO-XUMUYECKMX,
MaTeMaTUYECKMX U UHbIX
€CTEeCTBEHHOHAaY4YHbIX METOO0B
nccnenoBaHui.

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

13. Buabl yueb6HoM paboThbl

TpyAoOEeMKOCTb
Bua yyebHom paboThl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
AyaMTOpPHbIE 3aHATUS 210 106 104




nekuum 64 32 32
npakTnyeckne - - -
B TOM 4luCneE: nabopaTopHble 96 48 48
'pynnoBble 50 26 24
KOHCYnbTaLum
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 AUCLUUNIUHbI

Ne n/n

HavnmeHoBaHue pasgena
OVCLMNIUHBI

CopepxaHue pasgena aucumnmiunHbl

1. NNekuyun

1.1

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

Mpeamet ouonorun " CTPYKTYypa Ouonoruyeckomn
Haykn. Knaccnduvkauus Omonornyeckmnx HayK B3aBUCMMOCTU
OT 0ObeKkTa UccnegoBaHUi U OT YPOBHSI OpPraHn3aLmn XX1UBbIX
o6bekToB. O6bekTbl Bronorun. MHoroobpasue XnBown Npupoasbl.
3apaun obwen buonorun. 3HavyeHne  obuen Guonornn B
€CTECTBEHHOHAY4YHON KapTuMHE Mupa (MaTepuanmcTnyeckoe
MUPOBO33peEHME, 3KONOrMYecKoe MbILLNEeHNe, NpakTnyeckoe
3Ha4eHwue, TeopeTnyeckass OCHOBa MeaULMHbI). EanHcTBO
XUMUYECKOr0  COCTaBa, oOMeH BeLLecTB N 3Heprum,
pasgpaXxumMocTb, CMOCOOHOCTL K pPOCTY 1 pasBUTUIO,
camMoBOCMpOn3BeOEHNE, HacneaCcTBEHHOCTb, aganTauus.
MeToapb! obLenbuonormm: amnupuyeckuii (HabnrogeHwus,
3KCMEPUMEHT, CpaBHUTESbHbIN METOA, CUCTEMHBIN)  W©
TeopeTnyeckun (akT - rmnoTesa - IMNUPUYECKUA YPOBEHD -

3aKOH - Teopus).

1.2

OCHOBHbIE MPU3HaKN XNBOW
maTepun. OnpegeneHune
NOHSATUS KU3HbY»

ATPUBYTHI KU3HWU: YNOPSAOHYEHHOCTb U CNELMMUYHOCTb CTPYKTYpbI,
LENoCTHOCTb M  OWNCKPETHOCTb, OOMEH BeLWecTB W 3Hepruu;
camMoperynauma n romMmeocras, MaTepmaanaﬂ CYLWHOCTb J>KWU3HWU.
McTtopuyeckoe  pas3ButMe  B3rMSA40B  Ha  NPUPOAY  XWU3HMW.
MaTepuanmam: MexaHuuu3M, MaluMHHas Teopusi, U3NKaNU3M.
Wpeannsm, Butanmam. COBpEMEHHbIN B3rNs4 Ha CYLIHOCTb XXWU3HM.
CuctemMHas opraHusauma  XMU3HU. ypOBHI/I opraHusaumm XunBblX
cucTeM (opraHuMYeckme MoneKynbl, MaKpOMOSEKY bl U UX aHcambnw,
KNeTouHble oOpraHennbl, KNeTkW, TKaHW, OpraHbl, OpraHW3Mmbl,
nonynsauum, Buabl, coobLLecTsa, akocuctemsl, buocdepa).

1.3.

Buonorua kneTtkn

OTanbl pasBuUTUS UUTONOMMU — Yy4YeHusa o KneTtke. KneTtoyHas
Teopusa LlBaHHa. EgnHCTBO M pasHoobpa3sne KneToYHbIX TWMOB.
OcCHOBHble  TUMbl  KMNETOK: MNpokapuoTMyeckas  Krnetka —
GakTepuanbHas M 3ykapuoTuMdeckas KrneTka — pacTuTenbHas U
XunBoTHasd. Cxo0ACTBO M pasnuuue ABYX TUMOB  KIETOK.
CumbnoTtnyeckas Teopusi NMPOUCXOXAEHWUs 3ykapuoT. Bupycel kak
ocobas popma opraHusaumm matepun. lNoBeaeHne BUPYCcoB

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

CtpoeHue OakTepuii. pamMM-nonoXxuTenbHble n  rpamm-
oTpuuatenbHble 6akTepun. POCT M pa3MHOXEHMWE, >XU3HEHHbIE
LMKNbI. "eHeTnyeckas pekombuHaums (TpaHcdopmauus,

KOHblOrauusi, TpaHcaykums). TuTaHue: canpodwuTbl, CUMOUOTHI,
napasutbl. 3HadeHue. [laTtoreHHble OakTepun Kak Bo3OyauTenu
3aboneBaHnii y XMBOTHBIX W YerioBeKka. JykapuoTudeckas KreTka.
MpuHUMNBI  CTPYKTYpHOW oOpraHm3aumm knetok. OO6wasa cxema
CTPOEHMSI  XKMBOTHOW W  pacTutenbHon  kneTkn. OCHOBHble
CTPYKTYpHblEe eanHuubl Nnobor knetkn. Mem6panbl. Agpo CTpoeHue
agpa. lNMpoTtonnasma, uutonnasmMa, uuTo3ofb. AHAOoMNasMaTuyecKkni
petukynyM. Pubocombl. Annapat [lonbmpku.  MuToxoHapuu.
JInzocomebl. MNepokcmncombl. LiutockeneT knetku. Natonornsa KneTok.




MaTonorna knetoyHoro sapa. W3MeHeHus CTPYKTypbl, pa3mMepos,
dOopMbI U Yncna MUTOXOHAPUIA. MuToxoHOpuanbHble 3aboneBaHus.
JInsocomHble  GonesHn (OOMes3HM JIM3OCOMHOIO  HAaKOMIEeHUS).
M3meHeHus rpaHynspHon sHOonnasmMaTu4eckomn

cetn n pnbocom. NepokcncomHble 6onesHu.

1.4

XuMMyeckun coctaB
3YKapUOTUYECKUX KINETOK

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

KneTke.

1.5

MeTtabonunam

MoHatme o  wmeTabonuame. AHabonmmam 1 kaTtabonusm.
OHepreTnyeckun OOMeH B KneTke U ero CyWHOCTb. JTansbl
3HepreTudeckoro obmeHa. AT®d. Ob6wasa  xapakrepucTtuka
KneTo4Horo gpixaHus. Mmukonus n uukn Kpebca. dbixatensHas uenb
N okucnutenbHoe doctopunupoBaHue. AHa3pobHoe [ObIXaHue.
BHYyTpUKNeTOYHbIMW  NOTOK  BewecTs. MexaHuambl  perynaumm
BHYTPUKINETOYHOTO romeoctasa. Opyrme  BHYTPUKIETOYHbIE
MexaHu3Mbl  obwlero  3HayeHuWsi.  ABTOTPOPHOE  NUTaHUe.
Knaccudukauusa opraHu3amoB Mo rnaBHbIM UCTOYHWKaM yrnepoja u
3Hepruu, KoTopble OHM Ucnonb3yloT. PoTocuHTes. PoToabIXxaHue.
doToCHHTE3MpYOWME OakTepum U CUHE-3erneHble  BOJOPOCHIN.
XeMOoCuHTeS. KpyrosopoThl MUHepanbHbIX 3NeMeHToB
(brnoreoxnmunyeckme Unknbl). FeTepoTpodHOEe NUTaHNe U ero TUMbl.
3aboneBaHus, cBsA3aHHble C oOMeHOM BellecTB. ButamuHHas
HeJoCcTaTo4yHOCTb. AnMMeHTapHast auctpodus. OxnpeHue.
Inabet. HapyweHnsi obmeHa sHeprmen.

1.6

MoneKynsipHbIA U KIETOYHbIN
YPOBHMW OpraHn3aLmm XX1nBom
mMaTepum.

Ctpyktypa 6enkoB. YpPOBHW CTPYKTYpHOW oOpraHusaumm OGernka.
MoHatne o donguHre 6enkoB. OeHaTypauusa 6enka. PyHkuun
6enkoB. CTpyKTypa HYKNEeMHOBbIX KMCNOT. Buonornyeckas pornb
HyknenHoBblx kucnoT. OHK. MNepBuyHaa n BTopuyHasi CTpyKTypa.
Mogenb YotcoHa —Kpuka. Monumopdumam ctpyktypel OHK.
Mepenava reHeTndeckon MHpopmauum B kneTke. Pennukaumsa JHK,
ocHoBHble npuHuunbl. Ctpyktypa PHK. Bugbl PHK. TpaHckpunums.
OcHoBHble aTanbl TpaHCKpUNUuW.I eHeTU4eCcK1in KO4 1 ero CBOMCTBA.
TpaHcnsauus. MexaHnawm 1 atanbl TpaHensAummn. CoBpemMeHHas Mogenb
memMbpaHbl. PyHKUMN MembpaH.OcHOBHbIE cnocobbl nepegayn
curHana B KneTky. TpaHCMopT BellecTs Yepes brnonornyeckme
MeMOpaHblI.

1.7

Buonorus pasamHoxeHus
pas3BuTHS

Pa3smHoxeHue 1 passutme. Cnocobbl pasmMHOXEHNS XKMBbIX
opraHnamoB. XXuaHeHHbI Luukn. OHToreHes. [ameToreHes. CTpoeHne
rameT. OTanbl SMOpuroreHesa.

1.8

OcHoBbl 06LLeN 1
MeAULIMHCKOWN reHeTUKM

OcHoBbl reHeTukKn. 3akoHbl MeHgens. Lintonornyeckne ocHoBbI
3aKoHOB HacnegcTeeHHocTM MeHgens. FeHoTMN 1 deHoTUN.
CnoXHOCTb reHoTMna. XpoOMOCOMHas Teopust HacnegCTBEHHOCTU.
3akoH cuenneHusareHoB MopraHa. CoBpeMeHHble NpeAcTaBneHnst o
reHe.

1.9

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

'MNoTe3bl 0 BO3HUKHOBEHUM XWN3HWN Ha 3emrie. TeopusiabuoreHesa.
OBontouUnoHHoe yyeHune. Teopusd asontounm Y. OapsuHa. OCHOBHbIE
nonoxeHunsi. CUHTeTMYECKas Teopms 3BOMOLMN N COBPEMEHHas
3BOMIOLMOHHas Teopus. [eHeTu4eckne xapakTepucTrku NoNynsaumm.
SnemeHTapHble 3BONIOLMNOHHbIE (haKTOpbl. 3aKOHOMEPHOCTH
Makpo3Bonounn. HanpaeneHnsa aBonoLMMrpynn opraHM3mMoB.
dopwmbl aBoNOLMM rpynn. Buonormyeckunnporpecc n Grnonornyeckmn
perpecc. AHTponoroeHes, ABVXYLLME CUIbl, OCHOBHbIE 3Tanbl.

Okonorusa 1 buocdepa

OCHOBHbIEe NMOHATUS IKOMOMNN: IKONOrnYeckmne CpaKTOpr, nonynauua,
BuoueHo3s, akocucrema. OcHOBbI 3TONOrMKU. B3aumooTHoLEeHMSA
YyernoBeka u Brocdepsbl, OXpaHa oKpyXKatoLlel cpebl U COXpaHeHue
BMOOBOrO pasHoobpasunsixmebix opraHnamoB. Hoocdepa, ee
npoLsoe, HacTosilee nbyayuiee. Megnko-6uonormyeckmne acnekTbl
Hoocdephbl M OXpaHa 340POBbS YENOBEKA

2. NpakTnyeckne 3aHATUA

21

He npegycmMoTpeHbl

3. JlabopamopHbie pabombi

3.1

BeegeHune. buonorus kak
BaXxHas cocTaBHad vacTb

MeToabl N3y4eHna KIieTok. CgeToBad MUKPOCKOMUA. an/IHLI,MFI
yCTpOI7ICTBa CBETOBOIo MUKpOCKona, ero BO3MOXHOCTMW.




€CTeCTBO3HaHUA.

OnekTpoHHas MuKpockonus. [puvHLMN YCTPOMCTBA 3MEKTPOHHOIO
Mukpockona. [loHaTue 6Guonornyeckon cuctembl. [lposiBneHne
00Lwebnonornyeckmx 3akoHOMEpPHOCTEN Y NoaeN.

BrocounaneHaga npupoaa YernoBeka.

3.2

OcCHOBHbIE NPU3HAKKN XMBON
maTtepun. OnpegeneHue
NOHATUS KMU3HbY

HacneacTBEHHOCTb " N3MEHYNBOCTb; cneundmnyHoOCTbL
B3aVMOOTHOLLUEHNIA CO Cpefoun; cTapeHne u cmepTb. MoHO-
nonuaTpmbyTMBHLIN NOAXOAblI K ONpeAeneHnto NOHSATUS

«XKU3Hb».

3.3

Buornorua kneTkn

OykapunoTmnyeckasa knetka. [lpuMHUMNBI CTPYKTYPHOW oOpraHusauuu
kneTtok. ObLas cxema CTPOEHUS XXUBOTHOW U PaCTUTENTbHON KIETKU.
OcmoTuyeckne aBneHusa B kneTkax. lNMatonorua knetok. NMaTonorus
KneTouyHoro agpa. M3ameHeHusa CTpPyKTypbl, pa3mepoB, ¢opMbl n
yucna MUTOXOHOPUN. MwuToxoHapuanbHble 3aboneBaHus.
JInsocomHble  GonesHn (6onesHM JIM3OCOMHOrO  HaKOMMEHUs).
MameHeHMs rpaHynspHOM aHOonMnasMaTuyeckon cetn n pubocom.
MepokcucomHble 6onesHn. Bupychl kak Bo3byautenu 3abonesaHui
pacTEeHUN, XNBOTHbIX n yenoBseka. bakrepun, aHanu3
MMKPOOMONOrMYECKOro cocTasa.

3.4

XUMMUYECKUIN cOCTaB
3YKapUOTUYECKUX KINETOK

HeopraHuuyeckne n opraHuyeckne BeLLECTBa, BXOASLLME BCOCTaB
KNeTKu.

PaccTpolictBa BOOHO-3NEKTPONUTHOrO oBbMeHa (aucruapun).
O6esBoxusaHne. OTeku. Yrnesoabl U NUNUAbI: CTPYKTYpHas
opraHusaums U ponb B KNETKe.

3.5

MeTabonuam

OHepreTnyeckun oOOMeH B kneTtke M ero CyWHOCTb. JTanbl
aHepreTmyeckoro obmeHa. AT®. ObLas xapakTepucTuka KneTouHoro
AblxaHus. PoToCcKHTES.

3.6

MoneKynspHbIA 1 KNETOYHbIN
YPOBHW OpraH13aL/mm XXUBomn
mMaTtepum

TexHuka 6e3onacHoOCTU Npu NpoBeaeHnn nabopaTopHbIx paborT.
LiBeTHble peakummn Ha 6enkn n ammHokucnoTel. OnpegeneHne
cogepxaHus 6enka B npobe metogom Jloypwm.
KoHTponbHas pabota no teme «CTpykTypa U yHKUMNGENKOBY.
Hykneurosble kucnotbl. Ctpyktypa [OHK. lNogrotoBka obpasuos

nMMAOUUTOB AN U3YYEeHWs CTPYKTYPbl XpOMatuHa MeTodoM

nyopecueHTHOW MUKpOcKONuKM (C  KpacuTernem akpuaMHOBLIM

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

UX CTPyKTypa n dyHKumm. MNogrotoska AOKNaA0B.

KoHTponbHass pabota no Teme «HyknemHoBble  KUCMOTHI.

MexaHn3mbl nepegayun reHeTnyeckon nHgopmaunumny.

CTtpyktypa u dyHKUuM MembpaH. lVccnepoBaHne OCMOTUMHECKOro
remonusa aputpoumTtoB. OnpegeneHve OCMOTUYECKOW XPYMKOCTH
sputpounToB. Buabl TpaHcnopTa BeLwecTB uYepe3  KINEeTOYHY
membpaHy. PeweHvne 3agay no Teme «CTpykTypa U yHKUMK
mMembpaH, membpaHHbIn

TpaHCNopT».

3.7.

Buonornsa pasmHoOXeHUs 1
passuTus

Bronorus pa3amHoXeHus n pa3Butus. FameToreHes.
JlabopaTopHaspaboTta «W3yyeHue rameToreHesa "
onnogoTBopeHMss B obpa3uyax C  MOMOLLbK  CBETOBOrO
MUKpockonay. OmbpuoreHes. JlabopaTopHas paboTta «M3yyeHune
ApobneHns n cTpoeHus 6nactynbl B o6pasuax ¢ MOMOLLbIO
CBETOBOro MuKpockonay. lMogrotoeka n obeyxaeHne foknagos no
Teme «OHToreHe3. OCoGEHHOCTN OHTOrEHE3a YeroBeEKay.
KoHTponbHas paboTta no teMe «Pa3MHOXEHWE U pasBUTUEY.

3.8

OcHoBbI 06LLen n
MeOULIMHCKOW TEHEeTUKU

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

3.9

KoHuenuuun, Teopun n
rmnoTesbl BO3HUKHOBEHUS
YKU3HU Ha
3emne.3BonMoUMOHHOE
yyeHuve

KpeaunoHNCTKME KOHLEMNUNN, KOHLENMLUN CamMO3apoXaeHus, Teopumn
BEYHOCTM KM3HM WAN  TUMOTE3bl CTALMOHAPHOIO  COCTOSHUS,
KOHUEeNnuMnM naHcnepmmn. Teopum BO3HMKHOBEHWS XXM3HWM Ha OCHOBE
XUMUYECKOW 1 BMONOrMYEecKon 3BOMOLINN.

Tpyabl K. JlnHHea. O3sonoumoHHoe ydeHne XK.B. Jlamapka.
OeontounoHHoe ydeHne Y. [apBuHa. CuHTETMYECKas Teopusi
aBonounn. eHeTnyeckue xapakTtepucTuku nonynsumn. eHodoHA
nonynauun. 3akoH Xapau-BaiiHGepra.. 'eHeTuko- aBTOMaTu4deckune
npouecchl. MyTn n cnocodkl BUAoobpasoBaTenbLHOro npoLecca.




AHTpoOnoroeHes, ABMXYLLNE CUSbl, OCHOBHbIE 3Tanbl

3.10

Okonorus n buocdepa

B3anumMmooTHoOLLIEHNsT YenoBeka n 6I/IOC(bepr, aKTyallbHble BOMPOChbI

OXpaHbl

OKpyXatLwien cpegpl

N 300poBbA 4elloBeKa.

Mepguko-

ovonornyeckne acnekthbl HOOCCbepr N OXpaHa 300poBbA YerioBeEKa.

BnivsHue aHTponoreHHoro dakrtopa Ha

HeHacrneacTBeHHble 3aboreBaHust

4yeJioBekKa.

HacneacTtBeHHble n

13.2. Tembl (pasgensl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Ne
n/
n

HanmeHoBaHu
e TeMbl
(pazpena)

J1eKUnoHHbIe
3aHATUSA

'pynnosble
KOHCynbTauuu

JNabopatopHsbie
3aHATUS

CamocTtosaTtenbH
an paboTta

Bcero

1

BeepeHue.
Buonorua kak
BaXHasd
cocTaBHad
yacTb
€CTEeCTBO3HaHU
A.

10

OcHoBHble
NPU3HaKu
XUBOW
MaTepun.
Onpepnenexn
enoHATUSA
«KU3Hb»

14

Bbuonorusa kneTku

16

10

40

XuUMunyeckum
cocTaB
3YKapuoTHU4ECKU
XKINEeToK

14

10

38

MeTabonuam

10

14

12

42

MonekynapHbIn
NKINEeTOYHbIN
YpOBHU
opraHusauuu
XUBOW
MaTepun.

10

30

Buonorus
pa3MHOXEHUSA
npasBuTUA

10

60

OcHoBbl 06LLEeN
NMeaNLIMHCKON
reHeTuKun

10

26

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

€ y4YeHne

10

10

10

38

10

Skonorus
n
6uocdepa

20

NTtoro

64

50

96

78

288

14. MeTogu4ecKkue yKkasaHus Ansi 00y4aroLwmxcsa N0 OCBOEHUIO AUCLIUMIIUHDbI




CamocToqaTtenbHas paboTa CTyOeHTOB OCYLLECTBNAETCH C  WCMNOMb30BaHMEM pPEKOMEHOO0BaHHbIX
y4eBHMKOB 1 y4ebHbIX Nocobui B xof4e NoaroToBkM K labopaTtopHbIM 3aHATMAM. CTyaeHTbl 3HAKOMATCSA
C TeopeTU4eckumM martepuanom B npouecce NEeKUNMOHHOro Kypca, CaMOCTOATENbHO npopabaTtbiBaloT U
yCBaMBaloT TeopeTU4eckne 3HaHMA C WCMONb30BaHMEM peKkoMeHayemon yyebHon nutepaTypbl M
y4yebHO- METOANYECKMX NOCOBKMI, COrnacHoO ykazaHHoOMY cnmcky (n.15-16). Ha nabopaTopHbIX 3aHATUSX
CTYAEHTbl B COCTaBe Marnow rpynnbl BbINOMHAT Yy4ebHO- mccnepoBaTenbckyto paboTy. B xope
nabopaTtopHbix paboT CTy4eHTbl NpUobpeTaroT HaBblkM ObpalleHns ¢ Buonornyecknmm obbekTamu,
yMeHVMe onpeaensitb  OCODEHHOCTM CTPOEHUSA  PasnU4YHbIX  MOPAONOrMYECKUX  CTPYKTYpP Ha
UKCMPOBaHHLIX NpernapaTax, cxeMax M pUcyHkax, yMeHue peluaTb reHetudeckve 3agadv. B koHue
nabopaTopHOro 3aHATUA  pesynbTatbl M MaTtepuanbl  y4ebHo-uccrnegoBaTenbckon  paboThbl
AOoKNnagplBaloTCA npenogasaTenio, npu  HeobxogMmocTn obcyxparTca B rpynne  (oTtyeT o
nabopaTopHOM 3aHsTUKM). B cnydasx nponycka nabopaTtopHOro 3aHsaTUA No KakMM-nvbo npuymnHam
CTydeHT 006si3aH ero CamOCTOSATENbHO BbINOMHUTL MO KOHTPONeM npenogasaTensd BO BpeMs
NHAMBUAYaNbHbIX KOHCYNbTaummn. Tekywas atrectaunsa obecneymBaeT NpoOBEPKY OCBOEHUNA y4ebHOro
MaTtepuana, NpuodbpeTeHnsa 3HaHWU, YMEHUN N HABbLIKOB B NpoLecce ayauTOPHON M CaMOCTOATENbHON
paboThbl CTyAEHTOB, (hopMmnpoBaHns nNpodeccuoHanbHbix komneteHuun (OMNMK-1). Tekywas atrectaumns
no gucumnnuHe «buonornay BknoyaeT B cebs perynsipHble AoKknaabl CTyaeHTOB No ykasaHHbiM B POC
TemMaM, OTBETbl Ha 3aHATUSAX U BbINOSTHEHNE NMUCbMEHHbIX KOHTPOMbHbBIX paboT Mo Kaxaomy pasgeny
avcumnnuHbl. Mpy NoAroToBke K goKNagam CTYAEHTbl M3ydaloT U KOHCMEKTMPYKT PEKOMEHLYEMYHO
npenogasartenemM y4yebHylw nuTepaTypy, CaMOCTOSATESNIbHO OCBauBaKT MOHATUMHLIA  annapar.
[MnaHupoBaHne 1 opraHmMsaums TEKyLUMX aTTecTauui 3HaHW, YMEHUN U HaBbIKOB OCYLLECTBMSETCA B
COOTBETCTBUN C coAepxaHnem paboyen nporpaMmMmbl W KaneHaapHO- TeMaTU4eCcKMM MfaHoOM C
npMMeHeHnem oHAa OLEHOYHbIX CpedcTB. Tekywias aTtrecTaums aBnaeTcs obs3aTenbHoW, ee
pe3ynbTaTbl OUeHUBaKOTCA B 6annbHOW cucTeMe M MO pelueHuto kadedpbl MOryT ObITb YYTEHbI MpU
NPOMEXYTOYHON aTTecTaumm oby4varowmxcs. PopMon NPOMEXYTOYHOW aTTecTaumm 3HaHUM, YMEHUN U
HaBbIKOB OOy4yaloLMXCs SABMASETCA YCTHbIA 3K3aMeH BO BTOpoM cemecTpe. O6ydveHne nuy c
OrpaHMYEHHbIMN  BO3MOXHOCTSIMA  340POBbS  OCYLLECTBNSAETCS C  Y4eTOM MX WHAMBUAOYamNbHbIX
NcuUxogmn3nyecknx 0CobeHHOCTEN U B COOTBETCTBMM C MHAMBMAYANbHOW NpOrpamMmMon peabunutauuu.
Ona nvy ¢ HapyweHuem cnyxa uHdopMaumsa no ydebHon gucumnnunHe (paboyas nporpamma
ANCUMNAMHBI, POHA OLIEHOYHbIX CPEeACTB, OCHOBHas WU OONOMHUTENbHAA nutepaTypa) pasMeLleHbl Ha
obpasoBatensHoM nopTtane (http://www.edu.vsu.ru). Ha nekumMoHHbIX 1 NabopaTopHbIX 3aHATUSAX MPU
HeoBXxoOMMOCTN  [ONycKaeTca MPUCYTCTBME acCUCTEHTa, a TaKkke CypaonepeBOOYMKOB U
TMdrocypaonepeBog4mKoB.

[MpomMexyToyHaa atTectauus Ans nNul ¢ HapyLWEeHUAMN cryxa NpoBOANTCS B NMMCbMEHHON chopme, npu
3TOM UCNOSb3YHTCH obwue Kputepun oueHuBaHud. pu HeobxoaMMocTH, Bpems MOArOTOBKW Ha
3a4eTe MOXeT ObITb yBenuyeHo. [nd nuy C HapylweHueM 3peHus OornyckaeTcs ayauanbHoe
npegocTasneHne nHopMaumm (Hanpumep, C UCNosib3oBaHMEM NPOrpamMMm - CUHTE3aTOPOB peyn), a Tak
e NCNOoMb30BaHNE Ha NeKUMsX 3BYKO3anuCbiBaloLLMX YCTPONCTB (AMKTOOHOB 1 T.4.). Ha NeKUMOHHbIX
n nabopaTopHbIX 3aHATUAX MpuM HeobXxoOuMOCTW [ONyckaeTca MpUCyTCTBME accucteHTa. [lpu
npoBeaeHNM NPOMEXYTOYHOM aTTecTaummn Ang nuy, ¢ HapyLlweHneM 3peHnsa TECTUPOBAHNE MOXET ObITb
3aMeHeHO Ha YycTHoe cobecepoBaHue no Bonpocam. [lpu HeobxoguMoOCTM, BpeMs MOAroTOBKW Ha
9K3amMeHe MoxeT ObiTb yBenuueHo. [ns nuy ¢ HapyleHWsMW OMOpPHO-ABUraTenbHOro annapaTta C
YY4ETOM COCTOSHUS UX 300POBbS YacTb 3aHATUA MOXeT OblTb peanusoBaHa OUCTaAHLMOHHO B dhopme
pedepaTtoB U ohopMIIEHUS Npe3eHTauun No TEMaM 3aHATUIA B COOTBETCTBMM C y4eOHbIM nraHom. Ha
NEKUMOHHbIX 1 NnabopaTopHbIX 3aHATUSX NPU HEOOBXOAMMOCTM AOMNyCKaeTcs NPUCYTCTBME aCCUCTEHTA.
[MpomexyToyHasa aTTecTauusa Ang nvuy ¢ HapyweHUs MU ONOpPHO- ABUraTenibHoOro annapaTa npoBoauTCS
Ha oOWMX OCHOBaHUAX, MNpuM HeobxoaMMoCTM npouedypa 3adeTa MoxeT OblTb peanu3oBaHa
ANCTaHUMOHHO (Hanpumep, npyv nomMowm nporpammbl Skype unu Ha obpasoBaTenbHOM nopTane
(http://www.edu.vsu.ru)).

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

Ansa OCBOEHUA AUCUUNNUHBI (criucok numepamypbl oghopmasgemcess 8 coomgemcemauu ¢ mpebosaHusamu TOCT u
ucrionb3yemcs obuwas ck8o3Hasi Hymepauyus 07151 ecex 8Uu008 UCMOYHUKOS)

a) OCHOBHas nuTepartypa:

Nen/n WUcTOYHUK



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

0) fononHUTENbHaa nuTeparypa:

Ne MNCTOYHMK
n/n

1 ApbirvH, B.H. Bronorusa. B 2 1. T. 1 [9neKkTpoHHbIM pecypc] / nog pea. B. H. flpbirmna. - M. :
NPOTAP-Megua, 2015. — MockBa : TD0TAP-Megma, 2015 .— 736 c. — buonorma. B2 1. T. 1
[3nekTpoHHbIM pecypc] / noa pea. B. H. fApbirnHa. - M. : FT0TAP-Meama, 2015. — ISBN
978-5-9704-3564-9 .— .

2 ApbirvH, B.H. Bronorus. B 2 1. T. 2 [91eKTpoHHbIM pecypc] : y4ebHMK / nog pea. B. H. ApbiruHa. -
M. : T30TAP-Meana, 2015. — MockBa : I90TAP-Meaua, 2015 .— 560 c. — bronormsa. B2 1. T. 2
[3neKTpoHHbIM pecypc] : y4ebHuK / noa pea. B. H. fpbirmHa. - M. : FS0TAP-Meaua, 2015. — ISBN
978-5-9704-3565-6 .— .

3 Mranu, O.b. Bronorua: pykoBoACTBO K S1a6OPaTOPHbIM 3aHATMAM [NEKTPOHHbIM pecypc] :
y4yebHoe nocobue / Mog pea. Miranm O.B. - M. : TOOTAP-Meaua, 2016. — MockBa : TO0TAP-
Meama, 2016 .— 272 c. — buonorus: pyKoBOACTBO K /1a6OpaTOPHbIM 3aHATHAM [INEKTPOHHBIN
pecypc] : ydebHoe nocobue / Mog pea. MNranm 0.b6. - M. : TOO0TAP-Meaua, 2016. — ISBN
978-5-9704-3726-1 .— <URL:http://www.studentlibrary.ru/book/ISBN9785970437261.html>.

4 bawapnHa 0.B. O6wana u cuctemMHaa 6uonorma : yuebHoe nocobue (YuebHumk BIry) / 0.B.
BawapuHa, B.I'. ApTioxoB .— BopoHex : M3gatenbckmin gom By, 2017 .— 148 c.

5 CenunaHoBa H.B. MexaHW3Mbl TpaHC(OpMaLUK BELLECTB, SHEPrUU U MHDOPMaLMM B
6uonormyeckmx cmctemax / H.B. CennsaHoBa, A.T. EnpuHueB. - BopoHex : M3aaTeNnbCKUi 10M
Bry, 2018 .— 108 c.

B) MHG)OPMaLMOHHbIE 3NIeKTPOHHO-06pasoBaTerbHble pecypcbl (OduruManbHble Pecypcbl UHTEPHET)*:

Nen/n UCTOYHMK

1 https://sbio.info/

2 www.lib.vsu.ru

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

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

* BHavane ykasbigaromcsa OBC, ¢ komopbiMu umeromcsi 0ozogopa y BIY, 3amem omKpbimble 371€KMPOHHO-
obpasosamersibHble pecypcbl

16. NMepeyeHb y4eOHO-MeTOaQNYECKOro obecnevyeHns ANs CaMOCTOATENIbHOW PaboThbl

Ne NCcTOYHMK
n/n


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

18.

1 Tewnnop, AeHHuc. bronorma = Biological : B 3 1. / A. Tennop, H. MpuH, Y. CtayT ; nog pea. P.
Conepa; nep. ¢ aHra. K0.J1. AM4eHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6esKHbIN
y4e6HMK) .— ISBN 5-03-003684-9.

T.1.—3-eun3a. — 2007 .— 454 c.

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

Conepa; nep. c aHrA. K0./1. AM4eHKoBa [M ap.] .— M. : Mup, 2007- .— (Jly4lumi 3apy6eKHbIN
yyebHuK) .— ISBN 5-03-003684-9.
T.2.—3-eun3a. — 2007 .— 436 .

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

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

17. WHdoOpMaLMOHHbIEe TEeXHONOorum, wucnonb3yemMmble AONA peanu3aumm y4ebOHoOWM
AUCLUUNSINHBLI, BKIIOYasA nporpamMmMHoe obGecneyeHne M MHGOPMaLUOHHO-CMpPaBOYHbIe
cucteMbl __ DreamSpark (HeorpaHMyeHHOe KOf-BO HACTOSIbHbIX Y CEPBEPHbIX ONepaunoOHHbIX
cuctem Microsoft ana ncnonb3oBaHnsa B y4e6HOM U HAY4YHOM NPOLECCe) - NMNUEH3UA AeUCTBYeT
0o 31.12.2019, por. 3010-15/1102-16 o1 26.12.2016.

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

0005003907-24374 ot 23.10.2006.
OdmcHas cuctema LibreOffice
obecneyeHue)

444 (CsobogHo

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

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

MaTtepuanbHO-TeXHU4YecKoe

obecneyeHue

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

CneuunanusvpoBaHHass mebenb, 3KpaH AN MPOeKTopa,
npoektop Acer X115H DLP, HoyTtbyk Lenovo G500 c
BO3MOXHOCTbIO MOAKIHYEHNA K ceTU «IHTEpHET»

NomeLueHne ansa
nponnakTn4eckKoro

XpaHeHuA n

obcnyxuBaH
naydebHoro obopynosaHua (r.BopoHex,
nnowanb YHusepcutetckas, a.1, nom.l,

ayq.
368a)

HoyTbyk Lenovo G500 ¢ BO3MOXHOCTbIO NOAKIOYEHNS K
cetn
«UHTEepHeT»

YyebHaa aygutopusi AnA NpoBeAeHus
3aHATUN CEMMHAPCKOro Tuna, TeKyLero

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

KOHTpOSSA (r.BopoHex, 6aka HakonuTtens, Liston; nosumetp-pagnometp MKIr-01-
nnowanb 10/10; mukpockon MBC - 10; MMKpockon MeAMLUHCKAIA
YHusepcutetckas, g.1, nom.l, aya. 61) BMOME[  wcnonHeHune BUOMELO 2; pH-meTp
KapMaHHbIN, KOPOTKUA  9NEeKTPOoAd;  CrneKTpodomeTp
Mpom3koJlab M3-5400YP;
BUCKO3UMETP

YuyebHaa ayauTopusi Ans NpoBeaeHus
rpynnoBbIxX "

WHOMBUAOYanNbHbIX
KOHCyIbTauun, NPOMeXYTOYHOM
aTrectaumn  (r.BopoHex, nnowaab

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

CneuvanusvpoBaHHas mebenb

pacnpocTpaHsaeMoe NporpamMmmHoe

OUCLIMMNNUHBI:




,D,I/ICI'IJ'IGVIHI:IVI Knacc, aygutopua naond CI'IeLl,VIaJ'II/I3VIpOBaHHaF| mebernb, KOMIMbIOTEPLI

npoBeaeHus rpynnoBbIX n| (cuctemuoin 6nok Intel Celeron CPU 430 1.8 GHz,
NMHOMBUAYANbHbIX KOHCynbTauum, | MOHMTOp Samsung SyncMaster 17) (12 wTt.) c
nomeLleHune BO3MOXHOCTbIO NOAKNIOYEHMA K ceTU «VIHTepHeT»
ans

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

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

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

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

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

19.1. lMepe4yeHb KOMMETEHUMW C yKazaHMeM 3TanoB (popMMPOBaHUA U NIIAHUPYEMbIX pe3ynbTaToB
oby4yeHus

Ne Pasgenbi Kopg, Kopa OueHouyHble cpeacTBa gnA
n/n ANCUMNUHDI KOMMeTEeHUMH MHAMKaTopa TeKyLlen aTTectTaumm
(Moaynu)

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

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

lNpomexyTo4Hasa [MepeyeHb BONPOCOB K 3K3aMeHy

aTTecTtauund

®dopma KoHTpons -
OK3ameH

19.2. OnucaHme KpuTepuveB M LIKasibl OLEHUBAHUA KOMMNETEeHUUN (pe3ynbTaToB OOy4YeHus) npu
NPOMEXYTOYHOM aTTecTauum

IIpumep:

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

2) YmeeT wucnonb3oBaTb (QyHAaAMeHTanbHble 6Guonormyeckne npeacraeneHns B cdepe
npodeccnoHanbHON OeATENbHOCTU AN pelleHMs HOBbIX 3afady; BOCMPUMHMMATb WHHOBAUMKU B LENdAX
COBEpPLUEHCTBOBAHNA cBoen npodeccnoHanbHOM AeATEeNbHOCTU, CaMOCTOATENbHO aHanuM3npoBaTb
MeOULIMHCKYI0 MHAOpMaUuio, ycTaHaBnmMBaTb MPUYUHHO-CIIEACTBEHHbIE CBA3U B (PYHKLMOHMPOBAHUU



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

UNNIOCTPUPOBATb €ro CXeMamm U PUCyHKaMu;
3) Bnageet HaBblkaMM Ka4yeCTBEHHOro onpeaeneHusd

opraHn4eckunx

COENHEHUN KNEeTKU;

MUKPOCKOMNYECKOro UCCNEeAOoBaHUS npenapaTtoB KNETOK UM TKaHen W ApyrumMu  6uonornyeckmmm
MeTodamMu Ans  peweHuss npodeccuoHarnbHbIX 3afay; TEePMUHONOrMeNn [aHHOW  OUCUMMIUHDI

CMOCOBHOCTBLIO K CUCTEMHOMY MbILLTEHUIO.

YpoBeHb
. cchopmumpoBaH
Kputepun oueHnBaHnsi KOMNETEHLMN HOCTY LWkana oueHok
KOMMeTeHUun
Obyyvarowutica 8 nonHol mepe enadeem rOHAMUUHbIM annapamom | [NoBbILEHHbIV OT1nunyHo
buosioau4eckol HayKku (meopemuyeckumMu OcHO8aMu OUCUUMNIUHbI), YPOBEHb
criocobeH  unmocmpupogams  omgem  npuMmepamu,  ¢hakmamu,
OaHHbIMU Hay4HbIX uccredo8aHuli, MPUMEHSIMb meopemu4yecKue
3HaHus 011 peweHUs npakmu4eckux 3aday
Obyyarowuticsi enadeem noHAMUUHbIM annapamom 0aHHOU BasoBblili Xopouo
obracmuHayku (meopemuyYecKuMu OCHogaMu OUCUUIIIUHbI), HO YPOBEHb
donyckaem He3HavyumersibHble OWUbKU, HEMOYHOCMU,
ucrnbimsigaem
3ampyOHEHUS Npu pelweHuU npakmu4eckux 3aday;
deMoHCmpupyem HerosiIHoe coomeemcmeue  3HaHul, yMeHuU, MoporoB.bii Ynoenetsopu-
Haebiko8 rpueedeHHbIM 8 mabruye nokasamersnsm, dornyckaem YpOBEHb TEnbHO
3HaqyumersibHble OWUBKU rpu peuweHuUU rnpakmuyeckux 3aday
Obyvarowutics OeMoHCmpupyem OmpbIBOYHbIE, hpazMeHmapHbie - HeynoeneTtsopwu-
3HaHus, Oonyckaem epybble owubKu npu omeeme Ha B80rpoChl, TenbHO
deMoHCmMpuUpyem si8Hoe Hecoomeemcmeue 3HaHuUl, yMeHuU, HaeblK0o8
rpusedeHHbIM 8 mabrnuye rnokasameJsisim

19.3. TunoBble KOHTPOJibHbIE 3a4aHUA WUNU WHble MaTepuanbl, HeobxoAuMble ANl OLEHKU 3HAHUM,

YMEHUH,

HaBbIKOB W (UnK) onbiTa [eATEeNbLHOCTU, XapakTepusyllwue 3Tanbl OpPMUpPOBaHUA

KOMMNEeTeHU1n B npouecce ocBoeHuA oGpasoBaTeanoﬁ nporpamMmmbl

19.3.1. lNepeyeHb BonpocoB

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

2. XapaKTepucTuKa XMBOro.

3. Buonorua B cucteme MeANUMHCKUX Hayk.

4. TloprotoBuTenbHble NEpPUOAbI CTAHOBEHNS Guonornm.

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

6. CTuxuiHO-guanekTnyYecKnin Nepuoa passutusa Guonorum.

7. TlepBbin 1 BTOpON 3Tanbl Nepuoaa HoBeWLen peBOMLMN B ECTECTBO3HAHUN 1 Buonorunu.

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

9. lMoHATMe Bronormyeckom cMcTeMbI.

10. MposBneHne obebnonornyecknx 3akoHOMepHocTen y nogen. buocounansHaa npupoaa
yernoBekKa.

11. ATpybYTbl XW3HU: YMNOPSAAOYEHHOCTb U CNEeundUYHOCTb CTPYKTYPbl, LEMOCTHOCTb U
AVICKPETHOCTb; OOMEH BELLEeCTB M 3HEPrnv; camoperynsaums u roMeoctas; HacneaCTBEHHOCTb U
N3MEHYMBOCTb; CNeun{UYHOCTb B3aNMOOTHOLLEHWU CO CPEeAoN; CTapeHNe N CMepTb.

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

13. MaTtepuanbHas CyLHOCTb X13HWU. iIcToprnyeckoe pa3BuTune B3rnag0oB Ha Npupoay XU3HN.

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

15. Npeanuawm, Butannam. CoBpeEMEHHDbIN B3rMNA4 Ha CYLLHOCTb XMU3HMW.

16. YpoBHU OpraHu3aumym XuBbIX CUCTEM (OpraHU4yeckue MOSeKysbl, MakKpOMOMEeKysnbl U Ux
aHcambnu, KneToyHble opraHensbl, KMeTKW, TKaHu, OpraHbl, OpraHu3mbl, NONynauuu, Buapl,
coobLecTBa, aKOocUcTEeMbI, bruocdepa).

17. CTpyKTypHasa n xummuyeckas opraHm3aumsa 3yKapnoTU4ecKmnx KneTok.

18. HeopraHuyeckune 1 opraHm4eckre BeLLecTBa, BXOASALLME B COCTaB KIEeTKMU.

19. Ponb n yHKUUKN OTAEMBHBIX XUMUYECKMX SIEMEHTOB U BOAbI B KIETKAX U opraHMamax
ayKapuor.

20. Yrnesopbl N NUNUApI: CTPYKTYpHAsA OpraHn3aums u posib B KIeTKe.

21. Otanbl pa3BUTNS ULUTONOIMK - y4eHUs o KneTke. KnetoyHas Teopus LLiBaHHa.



22.

23.
24.

25.
26.

27.

28.

29.

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

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

48.
49.

Co~Nohwh =

—_— )t e A A
Nogakrwd=oO

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

lMoBeaeHne BUPYCOB - BUAbI UHAEKUMIA (MnTnyeckaa MHEKUUs, nepcucTeHTHasa
nHdekuns, naTeHTHaa nHdekums). JKN3HEHHbIE LUKIIbI.

Bupychbl kak Bo36yauTenun 3abonesaHunin pacTeHni, XMBOTHbIX 1 YENOBEKa.

CtpoeHune 6aktepuin. [pamMM-nNonoXuTenbHbIE U FpaMM-OTpULaTenbHble 6akTepumn. PocT n
pa3MHOXeEHNE, XN3HEHHbIE LUKIIbI.

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

OykapuoTtnyeckas knetka. MpuHUUNBI CTPYKTYpHON opraHu3aumn knetok. Obuwias cxema
CTPOEHUSI XUBOTHOW U PacTUTESNIbHON KITETKMN.

OcCHOBHble CTPYKTypHble eauHuUbl nbon knetkn (MembpaHbl, S4pO, uuTonnasma,
SHAONNA3MOTUYECKMI PETUKYIYM, pUBOCOMBI, KOMNNEKC onbaxu, MUTOXOHAPUMK, JIN30COMBI,
NEpPOKCUCOMbI, LUTOCKENET KNEeTKN, MUKPO(UNaAMEHTHI).

[MaTonorusa kneTku.

MoHATne o meTtabonuame. AHabonnam n katabonusm.

OHepreTuyecknii 0bMeH B KNeTKe 1 ero CyLLHOCTb. OTanbl 3HEPreTM4eckoro oomeHa.
ATO.

Obwas xapakTepucTmKa KIneTo4HOro AblXaHusl.

"mukonuns u uukn Kpebcea.

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

MexaHn3mbl perynsaumm BHyTPUKNETOYHOro romeocTasa.

[pyrve BHyTPUKNETOYHbIE MEXaHN3MbI OOLLIEr0 3HaYEHNS.

AsTOTpOHOE nuTaHue. Knaccmukauma opraHM3mMoB MO rNaBHbIM UCTOYHMKAM

yrnepoaa naHeprum, KOTopble OHU UCNOSb3YIOT.

PoTOCUHTES.

doTogbixaHue.

DoTOCUHTE3NPYHOLLME BAKTEPUU U CUHE-3ENEHbIE BOAOPOCIN.

XeMOoCuHTEe3.

KpyroBopoTbl MMHEPArbHbIX 3N1IEMEHTOB (BMOreoXMMNYEeCcKne LKIbI).

"eTepoTpodHOE NUTAHME U Ero TUMbI.

3aboneBaHus, cBA3aHHble C o0oOMeHOM BewecTB. ButamuHHas  HeQOCTATOYHOCTb.
AnumeHTapHas auctpodua. Oxunpenune. Juabert.

HapyweHunst obmeHa aHepruen.

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

19.3.1.2. NepeyeHb BONPOCOB K 3a4€Ty

19.3.1.2. NMepeyeHb BONPOCOB K 3K3aMeHY:

I. TeopeTnyeckada yacTb
CTtpykTypa 6enkoB. YpOBHM CTPYKTYpPHOW opraHm3aummn 6enka.
MoHATMe o honaunHre 6enkos.
[eHaTtypaumsa 6enka.
DyHKUMKN 6ENKOB.
OHK. MNepBuyHas n BTopudHasg cTpykTypa. Mogene YoTtcoHa - Kpuka.
MNMonumopduam cTpykTypbl OHK
Pennukauuna OHK, ocHOBHblE MPUHLMMEI.
MakpomonekynapHas ctpykTypa PHK. Bugsl PHK.
Bronornyeckas ponb HyKnenHoBbIX KNCNOT. OCOBEHHOCTN NX CTPYKTYPbI U (OYHKLNIA.
TpaHckpunumsa. OCHOBHbIE 3Tanbl TPAHCKPUMLMK.
"eHeTU4eCKMI Kof, 1 ero CBOMCTBA.
TpaHcnsauma. MexaHvu3m n aTanbl TPAHCIALMM.
CoBpemMeHHas Mmoaesnb MEMOPaHbI.
Jlnnnppl membpaH.
Benkun membpaH, ux pyHKUMN.
KneToyHble peLenTopsbl, UX CBOMUCTBA.
OcHoBHble cnocobbl Nepefayn curHana B KneTky.
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TpaHcnopT BelecTB Yepe3 buonornyeckne membpaHbi.

Buabl naccuBHOro TpaHcnopTa.

AKTMBHbI TPAHCNOPT.

VloHHble KaHasnbl U MOHHbIE HACOChl

TpaHcnopT BbICOKOMOSIEKYNSIPHbIX BELLECTB. DHO0- U 9K30LMTO3.

KneTouHbIn UKKI, ero nepnogpl

MwuTo3 1 Menos, a3sbl, 3Ha4eHne. Mecto mero3a B XM3HEHHOM LIMKIe OpraHn3MoB.

MecTo Melno3a B XXU3HEHHOM LIMKIE OPraHU3MOB.

MonoBoe n 6ecnonoe pasMHOXeHNe OpraHM3MoB.

MonoBble KNeTKn, 0CO6EHHOCTN X CTPOoeHUsi, MeTabonnama n pyHKUUN.

FameToreHes y X1UBOTHbIX.

MHaneuayanbHoOe pa3BuTUE OpraHM3ma - OHToreHes. lNeprnoansaumnsa oHToreHesa.

Tunbl pa3BUTHA Y XNBOTHBbIX.

Omb6puoreHes y XMBOTHLIX. ATanbl aMbpuoreHesa.

3apopablLLeBble IMCTKA U UX NPOU3BOAHbIE.

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

OMmbpuoHanbHasa nHaykumsi. AmbproHanbHas perynsauma. LLenocTHOCTb OHTOoreHesa.

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

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

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

MpoaonXunTenbHOCTb OHTOreHe3a Kak BUAOBOM NMpU3HaK.

3aBMCMMOCTb NPOABMNEHUA CTapeHUs OT reHOTUNa, YCnoBmin n obpasa XusHu.

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

KpuTtndeckne neproapl B OHTOreHe3e 4YenoBeka.

OCHOBHbIEe NOHATUA FTEHETUKM.

3akoHbl MeHgens. Liutonornyeckmne oCHOBbI 3aKOHOB HacneacTBeHHoCTH MeHnpgens.

CoBpeMeHHble NpeacTaBieHNs O reHe.

XpOMOCOMHas Teopus HacNeaCTBEHHOCTMU.

3aKOH cuenneHns reHoB (3akoH MopraHa).

"eHeTuKa nona.

"'eHOTMN 1 beHoTMN.

"eHOTMN KaK LenocTHasa UCTOPMYECKN CITIOXMBLLIAACA cUcTemMa.

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

B3aumogencTeme HeannenbHbIX FEHOB: KOMMIEMEHTAPHOCTb, AMMCTas, NoJIMMepUs.

DOpMbI U3MEHUYMBOCTM XMBbIX OPraHU3MOB.

MogudukaumoHHas uameHumBocTe. Hopma peakuuun. CraTtuctudeckme 3aKOHOMEPHOCTU
MOANUKALMOHHON N3MEHYMBOCTMN.

KombuHaTuBHas "3AMEHUYNBOCTb, €€ NPUYMHBI.

MyTaumoHHas naMeH4MBoCTb. MyTauum 1 NpUYUHBI X NOABIAEHUS.

MyTaumoHHas Teopus.

Knaccudukaums mytaumi. Bugpl myTaumin (reHOMHbIE, XPOMOCOMHbIE, FeHHbIE; reHepaThBHbIE
N comaTuyeckmne)

MyTareHHble (pakTopsbl.

HacnepctBeHHble 3aboneBaHnsa YenoBeka.

"eHOMHbIE, XPOMOCOMHbIE U FEHHbIe MyTaLuuK y Yenoseka.

3aKoH roMonorMyecknx psaaoe B HacneacTBeHHOM nameH4MBocTu H.. BaBunoea, ero 3HadeHune
B CENeKUnn n B MeguLuHe.

HaTypanuctnyeckas 6uonorua n nepmog, CUCTEMaTUKN.

Pa6oTbl K. IluHHes

OBonUMOHHas buonorus, UCTopus pa3BUTUSA NpeacTaBneHnii 06 3BONIOLUN XUBbIX CUCTEM.

OsontounoHHoe yyeHue X.b. llamapka.

OBONIOUMOHHOE yyeHue Y. JapsuHa.

MponcxoxaeHne (BO3HNKHOBEHMWE) XU3HN Ha 3emIe: KOHLENLUMN, TEOPUM N TMNoTe3bl.

Teopun caMmo3apoXxaeHUs Xu3Hu n abnoreHesa. Butanmam.

Teopus abnoreHesa OnapuHa - XongenHa.



70. CoBpemeHHass Teopusi abuoreHesza. Xumudeckaa 3Bonoums  (BMOXMMMYECKUA  WUnn
npebunoTtnyeckasn asonouns).

71. 3OkcnepumeHTanbHble NoATBEPXAeHNS abrnoreHesa.

72. TvapoTepMarbHble UCTOYHUKN 3apPOXOEHNSA XU3HN.

73. Teopusa PHK-mupa.

74. Tlepexopn K opraHM3MeHHOMY YPOBHIO.

75. LUCA - nocnegHuin yHuBepcanbHbI 06Lmin npeaok.

76. TlepBble cO0bLLECTBA XNBbLIX OPraHN3MOB.

77. TlosiBreHne MHOMOKeTOYHbIX OPraHM3mMoB.

78. CuHTeTn4eckada Teopus 9BOMOLNN.

79. TeHodoHp nonynsumn. 3akoH Xapau - BanHbepra.

80. BnemeHTapHbIE (aKTOPbI 3BOMNOLMM

81. Ponb MmyTauun B asonounm

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

83. OcHOBHbIE MOMOXEHUA CUHTETUYECKON TEOPUM 3BOSOLMM

84. CoBpemeHHasi 3BOSIIOLMOHHANA Teopus

85. 3aKoOHOMEpPHOCTU MaKpPO3BONOLUN

86. Twunbl BUOoobpasoBaTenbHOro npolecca: hunetTnyeckoe, rmépuaoreHHoe, AMBEpPreHTHoe.

87. Cnocobbl BOoobpasoBaHus: reorpacrnyeckoe, 3K0Normn4eckoe.

88. ®opmbl 3BOMOLMM FPYMM.

89. HanpaBneHua aBontouun rpynn opraHnamoB. buonoruyeckun nporpecc u 6uonornyeckum
perpecc.

90. TlyTn gocTmxeHua Guonornyeckoro nporpecca.

91. [JokasaTenbCTBa 3BOJIIOLMM. MOJSIEKYNAPHO-TEHETUYECKME.

92. [lokasartenbCTBa 3BONIOLMN: CPAaBHUTENbHO-aHAaTOMUYECKHE.

93. [lokasaTenbCTBa 3BOSOLMM: 3MOPMONOrMYeckne, naneoHTonornyeckne n buoreorpaguyeckue..

94. OcobeHHOCTV aHTpoMnoreHesa.

95. Oranbl aHTponoreHesa. NperoMmvHMaHas cTagua aHTponoreHesa

96. [OMWHMAHLIN 3Tan aHTPOMNoreHe3a

97. CoBpeMeHHasn cucTema opraHM4eckoro mmpa.

98. OCHOBHbIE MOHATUSA 3KONOTNK: 3KONormyeckmne pakTopbl, Nonynsaums, 6MoLEeHo3, 3KocucTema.

99. OcHoBbl aTONOMMM.

100. B3aumooTHOLLEHMS YenoBeka U buocdepbl, OXpaHa OKPYXaloLen cpeabl U COXpaHeHue
BMAOBOro pa3Hoobpasunsi XMBbIX OPraHM3MoB.

101. Hoocdbepa, ee npownoe, HacTosiLee 1 byayluiee.

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

Il. NpakTnyeckasa yacTb

1 LiBeTHble peakummn Ha 6eNKN 1 aMUHOKUCIOTbI.

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

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

4. O6bAcHUTE, KaK NOCTPOUTb KanmbpoBOYHbIM rpaduk Ana pacyeTa coaepxaHus benka B
pacTBope.

5. O6uwasn cTpyKTypHasa dopmyna Hykneotuaa, dochoananpHoOn CBA3MN.

6. Kakue meTtogpl ucnonbaytoT and uccnegosaHus [JHK B coctaBe knetkn?

7. Hapwucyinte cxemy pennukauum OHK.

8. HapucywnTte cxemy TpaHCKpunumu.

9. HapucywnTte cxemy TpaHcnaumm PHK.

10. Hapwucynte cxemy nepegaym reHeTUYECKON MHOPMaLUMn B KNeTKe.

11. Kakue meTofbl UICNOMb3YIOT AN onpeaeneHns CTeneHn reMmonn3a SpuTpouuToB?

12. MexaHn3am remonmnsa apuTpounToB

13. Hapwucyiite mogenb MeMbpaHbl, NOKaXuTe, Kakue TpaHCNOPTHbIE CUCTEMbI (PYHKLIMOHMPYIOT B
mMembpaHe.

14. HapucyinTe cxemy nepegaym curHana ot KNeToyHoro peLenTtopa B KIeTky.

15. PewnTb 3agayy nNo Teme «CTpPoeHue n yHKLUMM GuomemMmopaH»

16. PewnTb 3agayy no Teme «MeMbpaHHbI TPAaHCNOPT»

17. HapucyinTe XMU3HEHHbIN LMKIT OpraHM3ma C 3uroTM4eCcKon peaykumen

18. HapucyinTe X1M3HEeHHbIN UMK opraHM3ma C raMeTuyeckon peayKumen

19. HapucyinTe XU3HEHHbIN LMK OpraHn3ma C NpoMeXxyTO4YHON peayKLumen

20. Hapwucyiite cxemy rameToreHesa y XUBOTHbIX

21. HapwucyiTte ppobnenune (Ha npumepe amdubnm n MNeKkonuTaroLLEro)

22. Hapucyinte 6nactyny (Ha npumepe ampnbum, NTULLbI U MAEKONUTAIOLLLEr0)



23. HapucywnTte cTaguio paHHen Henpynbl (Ha npumepe amgpnbun)

24. KpuTuyeckume nepuobl B OHTOreHe3e YerioBeka.

25. CywHocTtb akcnepumeHTa Munnepa - KOpu.

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

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

28. PelwunTb reHeTUYECKY0 3a4a4y No TEMe «CLEMNEHHOE HacneaoBaHme»

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

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

31. CocTaBuTb reHeanormyeckoe gpeBo, NOACHUTb HAcneAoBaHMe NPU3HAKOB.

32. MeTonapl reHeTUKKM YenoBeka. bnnsHeLoBbIN MeTOA,

33. MeTtogpl reHeTMKM YenoBeka. MonynaunoHHO-CTaTUCTUYECKUI MeTog,

34. MeTtoabl reHeTMKKN YenoBeka. [ eHeanorndyeckui metog,

35. MeTogpl reHeTMKN YenoBeka. LiutoreHeTu4eckumn metog,

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

37. OcobeHHOCTM YenoBeKa Kak 00 beKTa nccrnegoBaHuin B reHeTHKe.

38. HacnepnctBeHHble 3ab0neBaHusA YenoBeKa.

39. T'eHOMHbIe, XPOMOCOMHbIE 1 FEHHbIE MyTaLUK Y YeroBeKa.

40. TlpueeguTe npumep npucnocobneHHocTn. O6bACHUTE BO3HMKHOBEHME MPUCNOCOONEHHOCTM C
no3vunn gapBnHN3mMa

41. TlonynaunoHHbIe BOMHbI U Apend reHoB B YenoBevyeckom obLiecTee

42. W3onauma B nonynsaumsx Nogen.

43. EcTecTBeHHbI 0TOOpP B NONynsaumax nogen.

44. Hapucynte cxemMy KpyroBopoTa yrnepoaa B buocgepe.

45. HapucywnTte cxemy KpyroBopoTa a3oTa B 6uocdepe.

46. Hapucyinte cxemy AencTBUs IKororndyeckoro dakropa

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

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

49. 3BKonorn4yeckKuim KpM3mnc n COCTosiHME 340POBbS YernoBeKa
Oxpy:xaroias cpefia ¥ TeHeTH4IECKUH IPy3 YeT0BEUECKUX MOy JIAIIHA

19.3.2. NMepeyeHb NpakTUYECKUX 3a8aHUN

Tema «OcHoBHbIe npu3sHaku xugol mamepuu. OnpedesieHue MOHAMUS «KU3Hb» KWBEIe OpraHU3MbI OTIIMYAKOTCSI

OT HEXKHBBIX CUCTEM CJI0XKHOCTBIO U CTPYKTYPHOH M ()YHKIIMOHAILHON YHOPSA04YEHHOCTHIO. BhISIBUTE UepThI CXOCTBA U

OTJIMYHSI )KUBBIX OPTraHU3MOB OT 00BEKTOB HEKUBOH Mpupoibl. OTBET MPOUIUTIOCTPUPYHTE TPUMEPAMH.

1. Mup xuBow npupopbl npeacTtaBnaeT cobor COBOKYMHOCTb GMONOrMYecKnx CUCTEM pas3HOro
YPOBHSI OpraHn3aunn, KOTopble HaXo4ATCA B HEMPEPLIBHOM B3auMogencTeumn. PackponTe B3anMoCBs3b
pa3nuyHbiX YPOBHEW CTPYKTYPHOW oOpraHu3auum XuBOTHOro mupa. OTBeT npounnicTpupynte
npumepamu.

2. O6ocHyITe, No4YeMy BO3HUKHOBEHWNE U CYLLLECTBOBAHME XM3HM Ha 3eMne CBS3bIBaloT C BOAOW.

3. Bce rnoTesbl BO3HUKHOBEHNSA XU3HU HA 3eMNe MOXHO pa3faenuTb Ha ABe rpynnbl: Teopum
6uoreHeza n abnoreHesa. B yem ux cywHocTb? OxapakTepuaymnTe N3BECTHbIE BaM rMNoTE3bl U3 KaxXaomn
rpynnbl

Tema «Memabonusm»

4. ToHKuin cpe3 KNybHa kapTodens NomecTunu B AUCTUINNPOBaHHYO BoAdy. Kakue nameHeHus

NPOU3ONAYT B €ro KrneTkax Yyepes HekoTopoe BpeMa? OTBET NOACHUTE.

5. Buvornoruyeckoe okucneHne B OpraHU3Me 4YenoBeka CXOAHO MO XUMWYECKOMY MpoLeccy C
ckuraHnem Tonnuea (yrnsa, Topda, Aepesa). Kakune BewecTBa OKUCNAKTCA B OpraHu3me
YyernoBeKa U kakme obLume ¢ ropeHneM NpoayKTbl 06pa3yroTcs B pe3ynbTaTte 3TUX NPOLECCOB?
O6bsicHMTE, NOYeMy B KIeTKax MbILWEYHON TKaHW HETPEHUPOBAHHOIO YenoBeka mnocne
HanpsXEéHHON hmanyeckon paboTbl BO3HNKAET YyBCTBO 6onu.

B yuem cocTouT cBA3b AbIxaHNSA n PoTOoCUHTE3a?

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

dparmeHTa MoneKynbl Kpaxmana, coctoswero n3 70 octaTkos rnoko3bl? OTBET NOsICHUTE.

B npouecce rnukonusa obpasoBanocb 42 Monekynbl NMPOBUHOrpagHOM KucnoTbl. Kakoe

KONMNYEeCTBO MOSEeKyNn [MioKO3bl MNOABEPrfoCb pacllernfieHnto M CKONbKo Monekyn ATdD

obpasyeTcsi Npy NOSIHOM OKUCIIEHNN?

10. B anccumunsaumio BcTynuno 10 monekyn rnioko3bl. Onpegenute konuuyectBo AT® nocne
rANKONM3a, Nocre KUCIopogHOoro atana u CyMMapHbIi 3pdeKT AUCCUMUNALNN.

11. B auccumunsaumio BcTynuno 15 monekyn rnioko3bl. Onpegenute konuyectso AT® nocne
rANKONM3a, Nocre KUCIopogHOro aTana u CyMMapHbIi 3pdeKT AUCCUMUNALNN.

12. B auccumunsaumio BcTynuno 18 monekyn rnioko3bl. Onpegenute konuyectBo AT® nocne
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rMNKONM3a, Nocrie KUCNOPOAHOro 3Tana n cyMmmMapHbin 3pekT ANCCUMUASLLN.

13. B anccumunsaumio Bctynuno 23 Monekynbl rnoko3bl. Onpenenute konuyectso AT®D nocne
rNMKONM3a, NoCcne KUCIopogHOro aTana u CyMMapHbii 3 ekT AUCCUMUNALNN.

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

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

16. B uukn Kpebca sctynuno 6 monekyn MNBK. Onpepenute konuyectso ATD nocrne KUCNopoaHoro
3Tana, CyMMapHbii 3dekT AUCCUMUNALMN U KONIMYECTBO MOJEKYN ToKO3bl, BCTYNMBLUEN B
ANCCUMUNALMIO.

17.B uukn Kpebca sctynuno 8 monekyn MNBK. Onpegenute konuyectso AT®D nocne KUCNopoaHOro
3Tana, CyMMapHbii 3deKT AUCCUMUNALUN U KONMYECTBO MONEKYN TOKO3bl, BCTYNUBLLEN B
ANCCUMUNSLMIO.

18. B umkn Kpebca sctynuno 10 monekyn MNMBK. Onpeaenute konuyectso AT® nocrne KUCNopoaHoro
3Tana, CyMMapHbii 3eKT AUCCUMUNALNA U KONIMYECTBO MOJEKY MNOKO3bl, BCTYNUBLLEN B
ANCCUMUNSLMIO.

19. B umkn Kpebca sctynuno 14 monekyn NMBK. Onpeaenute konuyectso AT® nocrne KUCNopoaHoro
3Tana, CyMMapHbii 3MeKT AUCCUMUNALMN U KOSIMYECTBO MOJEKYN TMHOKO3bl, BCTYNMBLUEN B
ANCCUMUNALMIO.

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

21.TaumeHTy, CcTpagalowemMy WHCYNIMHO3aBMCUMbIM  caxapHbiM  guabetom, Obino
pekoMeHOOBaHO yBennyeHue XUPOB Kak UCTOYHMKA aHeprun. Bonpockl: 1. Kakne nyTtn
OoKMCreHuns rnoko3bl Bbl 3HaeTe? 2. Kakme anbTepHaTUBHbIE UCTOYHUKN SHEPTMN MOXET
ncrnonb3oBatb kretka npu CL? 3. KakoBa cygbba mn3bbITouHbIX konndecTB auetun KoA,
obpasyeMbIX MpU OKUCIIEHUU XUPHBbIX KUCnoT y 6onbHoro CA? 4. Kak nameHutca pH
KpoBu 1 Mmouun y 6onsHoro CLl npu ncnons3oBaHum

XNUPOB KaK UCTOYHUKa 3Heprl/ll/l?

22.TloBbllWEHNE KOHLEHTPALUUM KaKMX KOMMOHEHTOB KPOBM MMOYM paccMaTpmMBaETCs Kak
Kputepun gekomneHcaumm CL?

1)

2)

3)

4)

S)

6)

7)

19.3.3. TecToBbIe 3agaHud
Tema «buornoaus knemku»
OnemMeHTapHas eanHMLa MOSEeKyNsipHO-FEHETUYECKOrO YPOBHS OpraHmM3aumm Xn3Hm

a) knetka 6)06uocdepa B)reH r) nonynauus
KneTtouHble oopMbl XXN3HK, nMetoLme oopMIieHHoe S4p0
a) parn 0) Bupycsbl B) NPOKapPUOThLI I3yKapuoTbl

CospgarensiMm KNeTo4YHON TeopUU ABNSKOTCSA
a)4Y.0apsuH n A. Yonnec 6) P.Tyku H.pro

B) T. WBaHH n M. WnengeHr) . MeHgens n T. MopraH

CTPYKTYPHbIA KOMMOHEHT KIETKW, KOTOPbIN UMEETCH U Y NPOKapUoT, U Y 3yKapuoT
a) annapat [lonbaxun 0)aHgonnasmaTnyeckasi CeTbB) NMM30COMar) MUTOXOHOPUS  4)
Hapy>xHas nnasMmartmyeckas membpaHa
OpraHoung, KOTOpbIN BCTpEeYaeTCs TONMbKO Y PacTEHUA U OTCYTCTBYET Y KMUBOTHbLIX U
rpuboB,Ha3bIBaeTCs
a) MuTOXoHApus 6) xnoponnacT B) MUKPOTPYOOYKar) aHaonnasMaTmyeckas ceTb a)
nusocoma
B cocTtaB aaepHo 060104KN KNETOK ayKapmuoT BXOAAT ... MeMOpaHbI.
a)1 6)2 B)3 r)B pasHbIX KNeTKkax pasHoe KONm4ecTBo
KakoBa posnb uMtonnasmbl B KneTke?
a) npuaaet KneTke gopmy; 6) OCyLLEeCTBNAET CBA3b MEXAY YaCTSAMU KIEeTKU;

B) BbIMOJTHAET 3aLlUNTHYO beHKLlI/II-O; F) obecneunBaet nocrtynrieHne BewecTB B KIETKY.

Tema «Xumu4eckuli cocmas SyKapuomu4ecKux KriemoKk»



8) Hanbonee pacnpocTpaHeHHbIMY B KIeTKax XMNBbIX OPraHU3MOB 3f1eMeHTaMU SIBNSAOTCS:
a) N,O,H,S;6)C,H,N,O; B)S,Fe,O0,C; rnO,S,H, Fe

9) BewyecTBa, xopoLuo pacTBoOpuMbI€ B BOAE, HAa3bIBaKOTCA
a)rmgpocunbHble 6) rmapodobHbie B) ampudunbHbie

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

11) depMeHTbI BLINOMHAT criegyoLmne pyHKUnn:

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

r) y4acTBYHOT B XMMUYECKOW peakumm, NpeBpaLlasicb B Apyrne BellecTea

12) Monekyna BeLecTBa, COCTOALLAN U3 HyKNeoTUa0B U UMeroLLasa BUA4 O4HOLLEMNOYHON
HUTW:

a) PHK; 6) AT®; B) HK; r) AQ®.

13) Ha opraHonenTtunyeckne cBOMCTBa NUTLEBOW BOAbl OKasblBaeT BINSHME
NoBbILLEHHOE COAEPXKAHNE:!

a) xenesa 0) ptopa B) MonMbaeHa r) HUTpaToOB

19.3.4. NMepeyeHb 3aa4aHNI ONst KOHTPOJNbHbLIX paboTt
Tema «MornekynsapHbIU U KIemoYHbIU Ypo8HU op2aHu3ayuu xusol mamepuuy (2.6 u 3.6)
Konrtponbhas padora Nel. CTpyKTypa 1 CBOWCTBA OCIIKOB

1. Kakue ypoBHM CTPYKTYPHON OpraHnsaumm 6enkoB BbIAENSOT B HacTosiwee BpemMs? KpaTko
OoXapakTepusynte ux.

2. Yto Takoe hepmMeHTbI? KakoB MEXaHU3M NX AEUCTBUA?

3. Hanuwunte o6Luyto CTPYKTYpHYHO hOpMYny aMUHOKUCIOTbI.

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

5. Uto cobon npencraBnaeT BTopu4Hasa CTpykTypa 6enka? Kakue M3BeCTHbl BUAblI BTOPUYHON
CTPYKTYpbI?

6. MprBeguTe NpMMepbl TPAHCNOPTHOW PYHKLMKN 6GENKOoB.

7. Hannwwute peakumto ob6pa3oBaHms NENTUAHON CBA3MN.

8. B uem cywHocTb MeToga Jloypn?

9. Yto Takoe nentuaHasa cBA3b? Kakve cBoOMCTBa NENTUOHON rpynnbl Bbl 3HaeTe?

10. MNpuBeguTe NpuMepbl 3aWUTHON QYHKLUMM OENKOoB.

11. MNMepeuuncnute ruppodobHble aMUHOKUCNOTHI.

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

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

dopmmpoBaHMM CTPYKTypbl 6enka urpatoT ruapodobHble B3aumoaencTeua? B pesynbTaTte 4ero oHu
BO3HMKaOT?

14. Yto Takoe onguHr 6enka?
15. B yem coctouT CTpyKTypHasa yHKuns 6enkos.
16. Kak onpeaennTb KOHUEeHTpaumto 6enka, 3Hast OoNTUYeCKyH NMOTHOCTbL pacTBopa?

17. Yto cobon npencraBnsieT 4eTBepTMYHAsA CTpykTypa 6enka? Yem oHa oTnuuyaetcs oOT
accoumaToB benka?

18. YT0 Takoe geHaTtypauusa 6enkos? Yto nponcxogut Npu eHatypaumun?

19. Nepeumncnure ruapodunbHbIE aMUHOKUCIIOTHI.

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

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

OxapakTtepu3yiTe cTpyktypy OHK.

UTo cobon npeacraBnsaeT Hykneotna? Hapucynte cxeMy CTpoeHust HykneoTnaa
UT0 cobor npeacraBnaeT nepeuyHasa cTpyktypa OHK?

Kakune cBa3un 06pa3yroT NepBUYHYIO U BTOPUYHYI CTPYKTYpy OHK?
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5. Onuwwute mogens [HK YoTtcoHa - Kpuka.

6. Kakme npoctpaHcTBeHHble dopmbl [OHK Bbl 3Haete? B 4yemM wuX OTAMYUTENbHbIE
0cob6eHHOCTN?

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

8. Yro cobow npeacTaBnaT HYKIeoCcoMbl?

9. TllepeumncnuTe ypoBHM NPOCTPAHCTBEHHOW YKNaAKN XpOMaTMHa B XPOMOCOMY.

10. Hazosute yHkumn OHK.

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

12. YT0 cobon npeacTaBnsieT nepBrMyHas cTpyktypa PHK?

13. Kakue Bmngbl PHK Bbl 3HaeTe?

14. HapucywnTte n nosicHute cxemy ctpoeHmsa mPHK.

15. OxapakTepuayinte ocobeHHOCTM CTPYKTYpbl 1 dyHKum TPHK.

16. HapucywnTte n nosacHute cxemy ctpoeHus TPHK.

17. Kakue pyHKkumm n ctpyktypy nmeet pPHK? Yto cobon npeacrasnsaot pubocombl?

18. Kakne Bugpl manbix perynatopHbix PHK Bbl 3HaeTe?

19. Yt0 Takoe reHeTn4eCkKmn Kog?

20. HazoBuTE M NOACHUTE CBOMCTBA reHeTUYEeCKOoro Koaa.

21. B 4eM CyLHOCTb TaK Ha3biBaeMOW LEHTPanbHOM A0rMbl MONEKYNSpHOM 6uonornm?

22. Yto Ttakoe TpaHckpunuusa OHK?

23. Yto Takoe TpaHcnauma PHK?

24. Yto Ttakoe pennukauusa OHK? B kakon dase KIeTOYHOro Luknia Nnpoucxoant pennvkauus
OHK?

25. OnuwmnTe 0CHOBHbIE NpUHLUMNLI pennukauun JHK.

26. YTo NOHMMAIOT NoA NosTyKOHCEPBATUBHBIM XapaKTepoM pennmkauumn?

27. YTo TaKoe pennukaTuBHas Burka?

28. OnuwmnTe cobbiTUA pennuKaLmm B XpOHONIOrMYeCKoM NopsiaKe.

29. Yto Takoe npanmep?

30. Yto cobon npeacrasnaAoT pparmeHTol OKazaku?

31. B uem coctout cywHocTb TpaHckpunuumn OHK?

32. YTo Takoe TPaHCKPUMTOH?

33. Yto Takoe npomoTop?

34. HazoBuTe 1 oxapaktepusynte ctagum TPaHCKPUMLMK.

35. Yto cobon npeacraensaT pubocombl? Kakme LeHTpbl hOpMUpYHOTCS B pubocome mnpu
TpaHcnAuumn?

36. Kak npoucxoaut akTuBaunsi aMMHOKWCIOT?

37. OnMwunTe UHULMaLMIO TpaHCASaUNN.

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

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

KoHTposibHas pa6oTa Ne3 «cTpykTypa U pyHKIIMM MeMOpPaH»

1. Mogenb Memb6paHbl - XMAKOCTHO-MO3an4yHas; NOSICHUTE, NOYEMY.

2. CoBpeMeHHasa moaenb MeMbpaHbl - AuHamuyeckas. lNoacHute, noyemy.

3. Kakue cyHKLMM BbINONHSAT MeMbpaHHble 6enkn?

4. Y70 TaKoe KNneTo4Hble peuentopbl? Kakue Tunbl KNeTovHbIX peLenTtopoB Bl 3HaeTe?

5. Kakoe pacctosiHMe Ha NOBEPXHOCTU MeMOpaHbl 3JpuTpouMTa  «NpPoOXoauT» MOrMeKkyna
dochonunuaa 3a 1 cekyHay B pesynbTaTe natepanbHon amddy3umn? KoadduuneHT natepanbHom
ambdysun D, = 102 m%c. MNepemeluenne onpepensetca dopmynoin S = 2 D,t. CpasHute c
OKPYXHOCTbIO 3pUTpoLMTa AMaMETPOM 8 MKM.

6. ®epmeHT Na* K*-ATdasza B nnasmatvyeckon membpaHe aputpouuTa coBepLumnn 6 LMKIOoB.
Kakoe KOnn4yectBO MOHOB HATpUA M Kanusa ObiI0 NpU 3TOM TPaAHCMOPTUPOBAHO B KIMETKY U U3 Hee?
Ckonbko 6bIn10 M3pacxopgoBaHoO aHeprun, ecnu rugponn3 1 mons AT®D conpoBoOXAaeTcsl BblAENIEHMEM
33,6 kx?

7. ®epmeHT Ca?*-ATdaza B nna3maTvyeckon mMembpaHe aputpoumTa coeeplumn 12 UmKnos.
Kakoe KonnyectBo MOHOB KanbLmsa ObisI0 NpyY 3TOM TPAHCMOPTUPOBAHO U Kyaa”?

8. ®epmeHT Ca?*-ATdaza B membpaHe JIMNC coeepumn 6 uMknoB. Kakoe KONM4YecTBO MOHOB
Kanbumsa 6bI510 NpY 3TOM TPAHCMOPTMPOBaHO U Kyaa? CKOMbKo 6bi10 M3pacxXxoAoBaHO 3HEPTUW, €Crun
rngponna 1 monsa AT® conpoBoxgaeTcs BbiaeneHnem 33,6 kOx?



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

UMTONNIa3Mbl KNeTkn?

10. OnuwMTe, Kak OCYLLLECTBIAETCA TPAHCMOPT rOKO3bl B KIETKY.
Ckonbko OBITO M3PacXoJ0BaHO 3Hepruu, ecnu ruaponu3 1 monst AT® compoBoxnmaercaBeiieneHueM 33,6 k/x?

11. Kak ocywiectBnaeTcs TpaHCNopT 6€nKOoB U3 KNeTKK, rae oHu 6binv CUHTE3NpPOBaHbI?
12. Yto Takoe npoctas auddys3ua? [puBeoute npumepbl  BeLecTB,  KOTopble

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

26.
27.
28.
29.
30.

KoHTponbHasa paboTta Ne 4. Tema «buonozusi pasmMHOXeHUs u passumusi» (2.7 u 3.7)
KneTo4HbIN LUK, ero nepmoapl
MwuT03, (pa3sbl, 3Ha4YEeHHe.
Meios, ba3sbl, 3Ha4YEHME.
CpaBHUTb MUTO3 N MENO3.
MecTo Melno3a B XXM3HEHHOM LIMKI1e OpraHM3mMoB.
Becnonoe pasamMHoOXeHne opraHM3MOB.
lMonoBoe pa3aMHOXeHNe OpraHN3MOoB.
[MapTeHoreHes, ero 3HayeHue.
MonoBble KNeTKM, 0COBGEHHOCTU X CTPOEHUs, MeTabonnama n yHKUUN.
[[amMeToreHes y XMUBOTHbIX.
MHaneuayanbHoe pa3BuTue opraHmMama - oHToreHes. [Neprnoamsaunsa oHToreHesa.

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

Bnactynauus.

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

MexaHn3mbl OHTOreHe3a. [leneHune, murpauusa, copTupoBka, rubens, anddepeHumpoBka
KNeToK.

OMbproHanbHasa UHAYKUMS.

OMm6puroHanbHas perynsums.

LlenoctHocTb OHTOreHesa.

. PocT, anddepeHumauma n nHterpawums - OCHOBHbIE MPOLECCHI B Ppa3BUTUN OpraHu3Ma.
"'mbenb KNeTok 1 eé pornb B NpoLeccax MopdoreHesa.

HapucyiTte XN3HEeHHbIN LMK OpraHn3ama C 3uroTM4eckon peaykumen

Hapucyinte X1U3HEHHbIN LMK OpraHM3ma C raMeTU4eCcKon pegykumen

Hapucyite Xn3HeHHbIN LUK opraHMama C NpoMeXyTOYHOWN peayKunein

Hapucyite cxeMy rameToreHesa y XMBOTHbIX

OnnopgoTBopeHue, ero aTanbl

Hapwucywite gpobneHnune (Ha npumepe amubum 1 MNekonuTaroLLEero)
Hapwucywte 6nactyny (Ha npumepe ampunbum, NTULLbI U MIIEKONUTAOLLLEro)
Hapwucynte ctaguio paHHen Henpynbl (Ha npumepe amdgnonm)

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

. [Jante onpeaeneHne NOHATUIO «MONYNAUmna»

. OanTe onpepeneHmne noHATUIO «3KOCUCTEMAY

. danTte onpepeneHne NOHATMIO «GMOreoLeHo3»

. dante onpegeneHne NoHATUIO «BGMOLLEHO3»

. OanTte onpepeneHne NoHATUIO «brnocdepar

. [danTe onpeneneHne NOHATUIO «3KOSOrnyeckas Huwwax»

. Jante onpeaeneHne NoHATUIO «kHoocdepay

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

10. CocTaBbTe NULLIEBYIO CETb.

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

13. Hapucyite cxemy AencTeus 3KOnorn4yeckoro chaktopa.
14. CtpykTypa bruocdepsl

15. ®yHKuMKM XnBOro BellecTsa B buocdepe.

16. OcobeHHOCTM HooChepbl.

17. YCTOMUYMBOCTb 9KOCUCTEM.

NOOar~rWN =



18. Cykueccusa akocucTem.
19. BbruoreHHast MmurpaLms aTomMoB.
20. NobanbHble 3Konornyeckne npodnemsi

19.3.5. Tembl acce
KneTtka kak 6uonormyeckas cucrtema.
HacnepoBaHne MUTOXOHApPUanbHbIX 60Ne3HeN.
XunsHb ¢ BUpycoMm nmmyHopedumumTa Yenoseka.
MaToreHHble 6akTepun Kak Bo36yamTeny 3aboneBaHnin y XMBOTHbIX U YeOBEKa.
Tyb6epkynes.
BrvTamMuHHaa HeAOCTaTOUYHOCTD.
JleueHne caxapHoro guabeTta HapoA4HbLIMU CPEACTBAMM.

Nogkwh =

19.3.6. Tembl 3apay
Tema «OcHOBBI 001IEH 1 MEAUITUHCKON TeHeTHKUY (2.8 1 3.8)

1. OgHa 13 hopm remepanonnn HacnegyeTca Kak OMUHAHTHbIN Npu3Hak. KakoBa BEpOSITHOCTb
pPOXOEHUA AeTen C aHanM3upyemon aHOManunen B CEMbe, rae OAVMH U3 poauTenen cTpagaeT HOYHOM
CNenoTon, a Apyron HeT, eCnn U3BECTHO, YTO oba cynpyra roMO3nroTHbI?

2. lanakto3emunsi HacnenyeTcsa Kak ayTOCOMHbIA PELLECCUBHLIN NPU3HAaK. YCNexm COBPEMEHHOM
MeauuMHbl MO3BONAK npeaynpeouTb pas3sutve 6one3Hn u unsbexaTb TAXenblIX MNocneacTBuUi
HapyLleHua obmeHa. KakoBa BEpOSITHOCTb pPOXAEHUst 6ONbHbLIX AeTel B CEMbeE, A€ OAVH U3 Cynpyros
rOMO3WUroTEH MO reHy ranakro3emMun, HO pa3BuTuEe 6one3Hn y Hero 6bino NpeaoTBpaLLEHO ANETON, a
BTOPOW reTEPO3UroTEH MO ranakroeMnn?

3. Y 300poBoro 4yenoeseka B Mode obHapyxuBaeTcsl anaHvH, cepun, rmyTaMmHoBas KucnoTta u
FMUUUH. Y YenoBeka, 6ONMbHOro LMCTUHYpUEn (coaepxaHue B Moye Gonbliero, 4em B HOpMe, yucna
aMWHOKMCIOT), C MOYOW UCLENSATCA aMUHOKUCIIOTbI, KOTOPbIM COOTBETCTBYIOT Cleaylolme TpunneTobl
n-PHK: YUy, Yry, ruy, rIrry, UAr, ury, AAA. Hanuwwute Tpunnetbl, COOTBETCTBYOLME
aMUWHOKMCNOTaM, UMEKLMMCA B MOYEe 340P0OBOro YEI0BEKa.

4. Y 4enoBeka Hanuune B 3IpuTpouuTax aHTureHa peasyc-cpaktop (deHotun Rh™)
obycnoBneHo OOMWHaHTHbIM reHom - [1. Ero annene d obycnaenuBaeT OTCyTCTBME 3TOrO
aHTureHa (deHotun Rh7).TeH | rpynnbl kpoeu (I°) peueccrBeH B OTHOLLIEHUM reHOoB |l rpynnbi
(") n Tpetben ( IB). [OBa nocneaHux annens KOAOMWHAHTHbI, M UX codeTaHue (IAIB)
obycnasnueaet |V rpynny kpoBu. MyxunHa, uUMeEKOLWUA pesyc-oTpuuaTesibHy KpoBb [V
rPYNMbl, XXEHUNCS Ha XEHLWMHE, UMEIOLLIEN Pe3yC-NONOoXMTENbHYI0 KpoBb Il rpynnbl. OTel, XXeHbl
nmen pesyc-oTpuuartenbHyo KpoBb | rpynnbl. B cembe nmetoTca gBa pebeHka: nepBbin MeeT
pesyc-oTpuuartesnibHyto Kposb |ll rpynnbl, BTOpoM pe3yc-nonoXuTerbHy KpoBb | rpynnol.
CynebHo-meaumumMHCKas aKcnepTnsa yCTaHoBUMa, YTO OOWH M3 3TUX Aeten BHebpayHbin. 1o
Kakou 13 AByx nap annenen UckroyaeTcs oTLOBCTBO?

. MyxoHemMoOTa cBsidaHa C BPOXAEHHOWN rMyXOTON, KOTOpasi NPenaTCTBYyeT HOpMasnbHOMY YCBOEHUIO
peun. HacnegoBaHue ayToCOMHO-peLleccrBHoe. CpedHsis YacToTa 3abonesaHns kornebnetcano
pasHbIM CTpaHaM. [1nst eBpOnNencKnx CTpaH oHa paBHa npubnuantensHo 2:10000. Onpepenute
BO3MOXXHOE YMCII0 reTepo3nroTHbIX Mo rryxoTe nogen B panoHe, skntodatowem 8 000 000
xutenen.

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

1. PereHepauma. ®usnonormyeckaa u apantyMBHaa pereHepauus. KneTouHble  UCTOYHMKMK
pereHepaumn.

2. MocTambpuroHarnbHbIN Nepuod oHToreHesa. Tunbl NOCTaMOPMOHaNbLHOro pas3BuTuA. Tunbl pocTa
OpraHnM3MoB.

3. MpoLonXUTenbHOCTb OHTOreHe3a Kak BUAOBON MpU3HaK.

4, 3aBUCUMOCTb NPOSBIIEHNA CTAapeHWA OT FeHOTUMNA, YCIIOBU 1 06pa3a XU3HM.

5. CrapeHue kak atan vHAMBUAYyanbHOro pa3sutua. MexaHnambl cTapeHus (MOfeKynsapHbIe,

reHeTnyeckme, KneToyHble U CUCTEMHbIE).
6. Kputuyeckre nepuoppl B OHTOreHe3e YerioBeka.



Tema «KoHuenuyuu, meopuu u 2uriomesbl 803HUKHOBEHUS XU3HU Ha 3emrie. O80/TIOUUOHHOE y4yeHue» (2.9
u3.9)
7.  Teopwusi caM0O3apoXaeHUsa Xn3Hu, ee otpuuarune (onbitel ®.Pegu, cnop MNactepa n Mywe).
8.  OkcnepuMmeHTanbHble NoATBEpPXAeHUsA abuoreHes3a (onbiT Munnepa - KOpn).
9.  Xumunuyeckas aBonoumsa (BMoXMMmn4ecknst Unvm NnpedbroTnyeckasn 3BoSIOLNS).
10. mapoTepMarnbHble UCTOYHWUKN 3aPOXOEHNA XU3HN.
11. 'vnoTe3a naHcnepmuu.
12. T'vnoTte3a PHK-mupa.
13. [llepexoa K opraHN3MEHHOMY YPOBHIO.
14. [peBHenwmne crneabl XU3HW.
15. LUCA - nocnegHui yHnBepcanbHbiii 06LmMiA npeaok.
16. TlepBble coobLIECTBA XUBbIX OPraHN3MOB.
17. TlogABneHue syKapuoTU4eCcKom KNeTKu.
18. Ponb cMmburosza Ha HavyanbHbIX 3Tanax buonorvyeckomn asonoummy (B 6aktepmnanbHbiX MaTax).
19. CumbuoTtumyeckasa Teopms 3BONHOLUN.
20. CoBpeMeHHas 3BonounoHHana Teopus. Bknag monekynsapHomn 6uonornn B NOHMMaHne npoLeccoB
3BOSOLMMN.
21. HacnepoBaHue NpnobpeTeHHbIX MPU3HAKOB (FOPU30OHTaNbHbIA NEPEHOC FrEHOB).
Tema «3konoeusi u 6uocgpepa» (2.10 u 3.10)
22. B3anMoOTHOLLEHUs YenoBeka n bruocdepsbl, 0XpaHa OKpyXatoLen cpefbl U COXpaHeHne BUAOBOMo
pa3Ho0b6pa3ns XmnBbIX OPraHU3MOoB.
23. Hoocdepa, ee npolunoe, HacTosiwee 1 byayuiee.
24. OxpaHa OKpyXatloLewn cpeapbl U COXpaHeHne BUA0BOro pa3Hoobpasns XuBbIX OpraHn3mMoB.
25. Mepuko-bronornyeckume acnekTbl Hoocdepbl 1 OXpaHa 30,0POBbS YENOBEKA.
26. DKONorm4yeckuin Kpn3uc n COCTosIHME 340pOBbA YENOBEKA
27. OkpyxatoLasi cpega n reHeTUYECKUIN rpy3 YenoBevecKmx nonynauun
28. Mepauko-6uonornyeckne acnekTbl HOOCEpPbI U OXpaHa 340POBbs YESIOBEKA.

19.4. MeTognyeckne matepuanbl, onpegensowue npouenypbl OLLeHUBAHUA 3HAHUW, YME@HUN, HaBbIKOB
1 (Mnu) onbiTa AEeATENIbHOCTU, XapaKTEPU3YIOLWMX 3Tanbl (hOpMUPOBaAHUA KOMNETEHLUN

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

pamKax U3y4eHuUs1 OUCLMNINHBI OCYLLECTBNSIETCS B X04e TEKYLLEN U NPOMEXYTOYHON aTTecTauui.

Tekywass aTTectauMs NpoBOAMTCS B COOTBETCTBMM C [lonoxeHmem O Tekywen arrectauum
obyyawwmxcs nNo nporpamMmamM Bbicllero obpasoBaHuss BopoHexckoro rocyaapCTBEHHOro
yHMBepcuTeTa. Tekywas aTrectauusi npoBoautcs B dhopmax:. ycmHoeo orpoca (UHOueudyarsibHbIl
oripoc, ppoHmarnbHas b6eceda, 0okaobl); NMUCbMEHHbIX pabom (KOHMPOJibHbIe, 3cce, 8bINOSIHeHUEe
MpakmuKo- OpuUeHMUPOBaHHbIX 3adaHul, nabopamopHbie pabomel U np.); mecmupoesaHus. Kputepum
OLEeHUBaAHNS NpUBEOEHbI BbILLE.

MpomexyTouHas aTTecTauusi NPOBOAUTCSA B COOTBETCTBUM C [onoxXeHneM o NpoMeXyTOYHON
aTTecTaumm obyyarLLMXcs No NporpaMmam BbiCcLLEro obpasoBaHus.

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

an/I oueHnBaHUMN NCNOJ1b3yKTCA Ka4eCTBEHHbIE LUKallbl OLEHOK. KpI/ITepVIVI oueHnBaHuA
npuBeneHbl Bbllle.



Mpumep KOHTPONbLHO-U3MEpPUTENbLHOro Mmatepumana ana gucgpdepeHUMpoBaHHOro 3avyeTta

YTBEPXOAKO
3aBepyoLmi kadeapon GUOXMMUN N PU3NONOTMK KIETKN

A.T. EnpuHues
29.05.2023

Hanpaesnenue noarotoeku 30.05.03 MeauumHckas KubepHeTuka
OucunnnuHa B1.0.24 Buonorus

dopma 0byyeHnsa o4yHan
Bua koHTpoNs 3a4eT ¢ oL eHKOMN
Bug aTTectaumMm npomexyTouHas

KoHTponbHO-u3MmeputenbHbIin matepmuan Ne1

1. Bbuonoruna B cucteme MmeanuMHCKUX HayK.

2. OCHOBHblE TUMbl KIETOK: npoKapnoTn4ecKkas KneTKa—6a|<TepV|aanaﬂ,v|

JyKapunoTtn4veckad — pactuTesribHaa n XnMBoTHa4.

3. doToCUHTES.

MpenogaBatens npod. A.T. EnpuHues
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Mpumep KOHTPONbLHO-U3MEPUTENLHOTO MaTepuana Ans 3K3amMeHa

YTBEPXOAIO
3aBeayowmmn kacegpor BUOXMMNN N PU3MONOTNN KNETKN

A.T. EnpuHues
29.05.2023

HanpasneHnue noarotoBku 30.05.03 MeanumHckas KnubepHeTuka

OucunnnuHa B1.0.24 Buonorus
dopma obyveHnsa o4yHasn
Bua KoHTponsa ak3ameH

Bua attectaumm npomexytovHas

KoHTponbHO-u3MeputenbHbIn maTtepuan Ne1
1. OcobeHHOCTN NpocTpaHcTBeHHOW opraHu3daumm OHK, mogenn OHK.
2. KneTouHbIN UKKI, ero nepmoabi.

3. MeToabl reHeTuKM YernoBeka. [ eHeanorm4eckmm meTog,

Mpenogaeatens gou. O.B.bawapuHa
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NIUCT COrMACOBAHUN"

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHue/cneymnanbHOCTb 30.05.03 MeauuuHckasi KHOEpPHETHKA

KOO U HauMeHoB8aHue HarpaseHus/crneyuansHocmu

JucumnnunHa Buonorusa
KOO U HauMeHos8aHue OUCUUIIIUHbI

Mpodunb nogrotoBku/cneunanmsaumns MeanunHckas KubepHeTunka

8 coomsemcmeuu ¢ Y4ebHbIM rriaHom

dopma oby4yeHus OYHas

YyebHbi rog _ 2023/2024

OTBETCTBEHHbIN UCMOMHUTENDb

_._20__
QormkHocmb, nodpasdesieHue nodnucek pacuwugbpoeka nodnucu
COI'NMACOBAHO
Kypatop OOIl
Nno HanpasneHuo/cneyunansHOCTH .20
noodnucek pacuwiughposka rnoodnucu
HauyanbHuk otaena obcnyxunsanuna 3HB .20
rnoodnucsk pacuwughposka nodnucu

Mporpamma pekomeHgosaHa HMC

HaumMeHogaHue d)aKynbmema, CMPYKMypHO2o I'IO@p&?@GﬂGHUFI

npoTtokosn Ne or__. .20 .

*Ha obpa3soBaTenbHOM nopTane «AneKTpoHHbIN yHuBepcutetT BI'Y» HE PASMELLAETCA




NUCT UBMEHEHUIt

PABOYEN MPOrPAMMbI YYEEHOW ONCLMMNNHDI

HanpasneHue/cneymnanbHOCTb 30.05.03 MeauuuHcKas KUOEpPHETHKA

KOO U HauMeHoB8aHue HarpasneHus/crneyuansHocmu

JucumnnunHa Bunonorus
KOO U HauMeHosaHue OUCUUIIIUHbI

Mpodunb nogrotoBku/cneumnanmsaumns MeanunHckas KubepHeTuka

8 coomsemcmeuu ¢ Y4ebHbIM rnaHoMm

dopma oby4eHuns OYHas

YyebHbin rog _ 2023/2024

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

OTBETCTBEHHbIN UCTMOMHUTENDb

.20
QormkHocmb, nodpasderieHue nodnucek pacuwughposka nodnucu
COINMACOBAHO
Kypatop OOI1
Nno HanpasneHuo/cneyunansHOCTH .20
noonucek pacuwiughpoeka rnoornucu
HavanbHuk otgena obenyxmBanma 3HB .20
noodnucek pacuwughposka nodnucu

N3meHeHus Pl pekomeHngosaHsl HMC

HauMeHogaHue qbaKynbmema, CMPYKMypPHOSo no@pas@eneHUFl

npoTokon Ne or__. .20 _r.

t Mpn Hannuum PA3MELLAETCS Ha o6OpasoBaTtennlbHOM nopTane «3NeKTPOHHbIN
yHuBepcurtet BI'Y»




