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1. HEJIM OCBOEHHS JTUCIIUITJIMHBI

Ilensi0 OCBOCHWA JHCHMIUIMHBI «buogusuxa» sBnsercs (QopMHpoBaHHE Y CTYIAEHTOB
LEJIOCTHOIO €CTECTBEHHO-HAYYHOI'0 MHPOBO33DEHUA U NMPHOOPETEHHS MMH CIICIMATbHBIX HABBIKOB
HCIIOJIb30BAHUA (DH3HMYECKMX METOJOB B OMOJIOTHUECKMX HMCCIICHOBAHMAX, MMO3BOJAIONIMX H3y4aTh
¢busznyeckne U GUINKO-XMMHYECKHE IIPOLECCHl M ABJICHHMs, JIeKallHe B OCHOBE [IPOsABIIECHHS
(G yHIaMeHTAIbHBIX CBOHCTB JKHBOTO OpraHH3Ma.

3agaun: 1) [lo3HAKOMHTH CTYIAEHTOB C HCTOpPHEH BO3HMKHOBEHHS M pa3BHTHA OHO(MH3MKH Kak

HayYHOU JUCIHUILIHHbI
2) laTh cTyaeHTaM IpecTaBleHHe O CTPYKTYPE H COAEPKAHHH OCHOBHBIX pa3/iesioB OHO(GH3IHKH.
3) U3yuuthb TeopeTH4YecKHe OCHOBBI 6a30BBIX pa3ieioB OHODH3IHKH.
4) N3yunth noaxoabl ¥ MeTOAbI DHODHUIMKH B PELIEHHH TEOPETHYECKHX M NMPaKTHYECKHX 3a/1a4.

2. MECTO JUCHUIUIHHBI B CTPYKTYPE OIIOII
Jucuuniuna « buoghusuxa» 0THOCHTCS K 00s3aTebHOM YacT 610Kka 1 nporpaMmbl OakaiaBpHarta.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHHA 110 JUCHUIIJIMHE

[Tnanupyembie  pesyibTaThl

o0y4yeHus: 10 JUCLHMILIMHE,

COOTHECCCHHBIE C IINIAHHPYCMBIMH

pe3ylibTaTaMH OCBOCHHA OI1OI1 (KOMIECTEHIIHAMH H HHIHKAaTOpaMH JOCTHKCHHA KOMHCTEHHHﬁ)

\_ DopMHpyeMBble IInanupyembie pe3ynbTaThl 0OYHEHHS MO JHCUIHIUIMHE, B F{anmeﬂoaan—‘
KOMNETEHLHH COOTBETCTBHH C HHIHKATOPOM JOCTHKEHHA KOMIIETCHLIHH | He
(kox, cogepkaHue HHaukaTop nocTvxkeHHs Pe3ynbTatel 06yueHHs o OLIEHOYHOTO |
KOMIIETEHLIHH) KOMIIETEHLIMH JHCLIMIUTHHE ‘ Cpe/icTBa ‘
(K00, codepicanue uHoukamopa '
OIIK-2 Cnocoben | OITK-2.1 3HaeT: OCHOBHbIE€ CHCTEMBI | Iuaem: OCHOBBI ocHOBHble | TeopeTHueckue ‘
MPUMEHSTD AH3HEoOecneYeHHA H | cHcTeMBl KHu3HeoOecrieueHHs H ‘ BONPOCHI
NPHHLIMITBI rOMeoCTaTHYECKOH PErYIALHH | roMeoCTaTHYECKOH peryinaLuH [
CTPYKTYpHO- AKH3HEHHBIX (l)yHKllHFI Y paCTe}mH H Y | KH3HEHHBIX (byu}(uplﬁ y pacrenm”i
(bYHKI.lHOHaJ'IbHOﬁ AHKHBOTHBIX, CrocoOkl BOCIIPHATHA, H vy AHUBOTHBIX, Crocobnl
OpraHH3aLHH, XPaHEHUA M nepenayd  HMHGopMaLMH, BOCIIPUATHA, XpaHEHHUA H
OPHEHTHPYETCA B COBpPEMEHHDbIX nepegayM HH@OPM&L{HH. |
HCTIONB30BATE METOIMYECKUX MOAXO0MAX, KOHUEMUMAX | ODHEHTHPYETCA B COBPEMEHHBIX
(uzuonornyeckue, |y npobaeMax (pUIHONOTMM, LIMTONOTHH, | MeTOIMYECKHX NoAXo/ax,
| LIHTOJIOrHYECKHE, 6uoxUMHH, GHODHIMKH | KOHLENUMAX H npobremax
OHOXMMHUYECKHE, OI1K-2.2 YmeeT: | dusHONOTHH, LMTOJNOTMH,
6Hodusuueckue - OCYWECTRIATH BRIOOp  METOIO0B, | GHOXMMHM, GHODHUINKH ‘
METO[BI  aHanu3a | AACKBATHBIX Ans PCWICHHA | Vymeem ocymecTBiATh  BhIGOp
IS OUEHKH W | MCCIEN0BATEeNbCKOH 3amauM; METO/IOR, a/IeKBaTHbIX A
KOpPEKLIHH - BBIABJATH CBA3H (DH3HOJOIMYECKOro pelleHus HCCIIe IOBATENLCKOM
el coac\muus[ obbekta ¢ (aKTOpaMM | 3anauy: BbIABIAT CBA3H
" — % g“gifzm;‘giﬁelﬁm (M3HOJIOTHYECKOTO  COCTOSTHUA
MOHHTOpHHTa ) : O[]]:lTOl\oli N 06'be_1c"ra c (hakTopamu |
Ccpe/ibl HX | 3KcnepUMeHTANBHBIX MCTOJI;OB iy i i e ey |
- obuTaHHus ouerr::d COCTOAHHA KUBBIX OOBEKTOB Baceem onkio npuericrii
IKCIIEPUMEHTANTBHBLIX METOJOB
JULA OLEHKH COCTOAHHA JKHBBIX
00BEKTOB )
IIK1. Cniocoben | I1K-1.1 3naer: 3naem: Teopernueckue
OpraHH30BLIBATD - MeToabl M TEXHOJIOrHH NMPOBEAEHHUA | - OHOJIOrHYECKHE OCOOEHHOCTH BONPOCHI

'MOHHTOpHHI'a BOJHBIX 6HoNOrHYecKux




BEJIEHHE
TEXHOJIOrHYECKOro
npouecca
aKBaKyJIbTypel B
paMKax MpHHATOH B
OpraHH3alMu
TEXHOIOTHH
pazeeeHus H
BbIpalllHBaHHA
BOJOHBIX
6HoNnOrHYecKHx
pPeCypcoB;
obecneyeHne
CaHHTapHO-
FTHrHEHHYECKHX
TpeboBaHui  npH
BBITIOJTHEHHH
MHKpPOGHOIOrHYecK
HX H
BHOXHMHYECKHX
pabor,

NpHUMEHEHHE
COBPEMEHHBIX
IKCIEPHMEHTATbH
BIX METO/IOB
paboThl c
OHonoruyeckumMu
obbekTaMu B
MONIeBBIX H
nabopaTopHbIx
YCNOBHAX, HABBIKH
paboTsi c
COBpPEMEHHOH
annapaTtypoi

| HXTHOMNATOJIOrHY€CKHUM NOKa3aTe/ M

PECYPCOB M cpelbl MX O0MTaHMA 1o

rHAPOGHONIOTHYUECKHM,
THAPOXHMHYECKHM,
MHKPOOHOIOTHYECKHM,
MXTHOJIOTHYECKHM H
MXTHOIATONONHYECKHM MOKA3aTeNsAM

- Buonoruyeckue 0CODEHHOCTH
0OBEKTOB KMBOH MPHPOABI W MX
TpeGoBaHHA K BHeWIHell cpege B

pas/iiuHble NepHOIbl OHTOIeHe3a
- MPUHUMIL EHCTBUA U3MEPHTEJIbHBIX
npubopoB M MX XapaKTEPHCTHKM MNpH
OLiEHKe OHOIOTHYECKHX PECYpPCOB

- MeToIbl M cpeacTsa cbopa, 06paboTku

XpaHEHHA, TMepelayd M HaKOILIEHHs
HH(pOPMALMH [ HCMOJIb30BaHHEM
0a30BbIX  CHCTEMHBIX  NPOrPAMMHbIX
NPOAYKTOB W  MAKETOB  MPHK/IAJHbIX
nporpamMm

IK-1.2 Ymeer:

- OpraHu3oBbIBaThH NpOBEICHHE
MOHHTOpPHHIa OHONOrHYECKHX PecypcoB
H cpeasl HX obutaHus 1o
THAPOOHOJOTHYECKHM,
TMAPOXHMHYECKHM,

MHKpPOOHOIOr HYECKHM,
MXTHOJIOTHYECKHM "
MXTHOMNATOJOTHYECKHUM TOKA3aTENAM

- MOJIb30BAThCA COBPEMEHHOH
anmnaparypoi

- MPOBOIMTL nabopaTopHble
MCce10BaHusA Ge3onacHoCTH H
KayecTBa 6uopecypcos no
MHKPOGHOIOTHYECKHM, XHMHKO-
0aKTEPUONOTHYECKHM, CHEKTPAIbHEIM,
noAporpa)MyecKum, MPOOHPHBIM,
XHMHYECKMM M (PH3HKO-XHMHYECKHUM
aHanH3aM, OpraHoJIeNTHYECKHE
Hcee10BaHusA

- [TPOBOIHTh OHOXHUMHYECKHE

MHKPOGHOJIOFH"-ICCKHC, F€HETHYECKHE H
HMMYHOJIOrH4€CKHE HCCIEeJ0BaHHA

[TK-1.3 Bnageer:
- CnocobaMu opraHusallii NpOBEIEHHS
MOHHTOpHHIa GHONOrHYECKHX pecypcoR

H cpe/ibl HX obHTaHus ng
rHAPOGHOIOTHYECKHM,
THAPOXHMHYECKUM,
MHKPOOHONOrHYECKHM, OHOXHMHYECKHM
HXTHOJNIOTMYECKHM H

| Cpellbl MX 0OUTaHMA

00BEKTOB KHBOW MPHPOIBI H HX W

TpeGOBaHHA K BHELIHEH cpene B |
PasnH4HEIE IEPHOILI OHTOTCHE3a |
- NPHHLUHKIIbI NEACTBUA
H3IMEDPHTENBHBIX NPHOOPOB H MX
XapakTepUCTHKH TIPH  OLEHKe ‘
GHONIOrMUECKHX PECYpPCoB
- METOABl M CpeacTBa cﬁopa1-
06paboTkH, XpaHenus, nepeaauu

HaKoILIeHUA HHpOPMALIHK
HCIOJIb30BaHHEM 6azoBbi
CHCTEMHBIX MpOrpaMMHsl

NPOAYKTOB M MAKETOB MPHKIAAHbI
MporpaMm

|
Vmeem:
- MOJb30BATHECH COBpeMeHHOE‘
anmapaTypou ‘
- mpoBoAMTh  nabopartopHbie
Heene0BaHUA  0e30MacHOCTH M
KayecTea  OHopecypcos 1o
MUKPOOHONOIHYECKHM, XHMHKO-
6aKkTepHONOrHYeCKHuM, ‘
CHEKTPAJIbHLIM,
NonAporpaduueckum, |
NpOOMPHBIM,  XHMHYECKMM H
(HMIMKO-XUMHYECKHM auanmam.‘
OpraHoOJIENTHYECKHE ‘
HMCCJIe10BAHMA \
- [pOBOAMTE  OHOXMMHUECKHE
MHKpPOOHOJIOr HYeCKHE, 1
reHeTH4ECKHE

HMMYHOJIOTHYECKHE HCClIeJ0OBAHUA

Bnaoeem: ‘

- CnocoGaMH  opraHM3aLMH |
MpOBE/IEHHA MOHHTOpPHHIa
OHOTOrMYEeCKMX  PECypcoB W




4. OBBEM H CTPYKTYPA JUCHHUIIJIMHBI

Tpy0eMKOCTb TUCUMILTHHBI COCTABIIAET 4 3a4ETHBIX €IHHHLIBI (144 yaca).

TemaTuyecKHH NMJIaH

¢opma o0yueHHs — O4HAA

1
KonTtaktHas pabota @opmbl |
obyuarommxcs TEKYLLETO ‘
C MearorH4ecK1M KOHTpONA |
- paboTHHKOM x | ycnepaemo
E - = [ = CTH, ‘
- S EE S dopwa
Ne HaumeHOBaHHe TeM W/WIH pa3ae/ioB/TeM 2 o = O 3. E
° P 2 8 z g3y % MPOMEKYTO
n/n JHUCLHILTHHEI s = - & = iF YHOM
S E e | F134d 3
= = = T | = s aTreCTalHuH
L*) = = . o § ]
ol o 2 & |3 g |Mmo
= E |y
£ 8= % cemecmpam
” o | &1
o 9 |2 /
=7 S S
= S ‘
| .

1 [Tpeamer, 3a/1a4yl H ucropust | 7 | 1-2 2 4 10
| 6uodpusuxu. CrpykTypa  pasjesioB
6HOGH3MKH M HX B3aHMOCBA3b C
JAPYTUMH HayKaMH.

2 |OcHOBBl TEpMOJMHAaMHKHM TpoieccoB |7 | 3-6 4 8 20 |1 pe#TuHr
KHIHEACATELHOCTH. JHEPIHH B JKHBOM . -KOHTPOJIb |
CHCTEME: 3JIeKTpHYecKasi, TeIioBasd,

MeXaHH4ecKas, XMMHYecKas H JIp.

| 3 OCHOBBI MOJIEKYIIPHOHOHODHIUKH. 7 (78 |2 4 10

4 | buodusuka 3pens. Ceer u ero |7 |9-12 |4 8 20 | Il pedTHHT |
BOCIIPHATHE. Paszpewaroinas —
cnocobHOCTE rasa. || KOHTpOJIb

5 Buopusuka ciyxa. Akyctuueckwe 7 | 13- |2 4 10
SIBIICHHSI. 14 i

6 buodusuka kpoBooOpamenus. |7 | 15- 4 8 20 | I
OO61mue NPHHLKIEI THIPOJIHHAMHKH. 18 PEHTHHI —
JHepreTHKa KpoBoOOpallCHHUS. KOHTPOJIb

Bcero 3a 7 cemecTtp: 18 36 1 90 | saver

Hanwume B aucumnnumbe KIT/KP B

HToro no JHCUMILIHHE |18 36 90 | 3auer

| Pacnpenenenue ofLiero 44ciia 4acoB, yKa3aHHbIX Ha npakTHueckue 3aHaTua B Y11, ¢ yueTom yacos Ha KIVKP
° JlaHHbIi NYHKT BKIIO4YaeTcs B paboyyio MporpaMMy TOJILKO TpH (POPMHPOBAHHHM MPO(ECCHOHANBHBIX
KOMITETEHLIHH.



Couepacamle JEKIHOHHBIX 3aHATHH N0 JHCUHIIJIHHE

PA3JIEJI 1. Ipeamer, 3aga4n H uctopus 6uopusnkn. CTpykrypa pa3genoB 6HOPHIMKH H
MX B3aHMOCBA3H C IPYTHMH HayKaMH.

CTpyKTypa, CoJep)KaHHe JMCUHILUIAHBI, €€ CBA3b C APYTHMH JAMCLMILUIMHAMM Y4eOHOro ruiaHa.
Metoabl OGHoGH3MYeCKHX HccinenoBaHHH. 3agauun O6uopu3uku. McTopus U METOHOJIOTrHs
6HODU3UKH.

PA3JIEJI 2. OcHOBBI TEPMOAMHAMHKH NPOLECCOB KH3HEAATEIbHOCTH. JHEPIHH B KMBOH
CHCTeMe: YJIeKTpHYecKasl, TeIVIOBasl, MeXaHHYecKas, XHMHYeCKas H .
TepMoauHaMuyeckue cucTeMbl. @YHKIMH cocTosHHA CHCTEM. [lepBelit 3aK0H TEPMOIHHAMMKH,
SHTAIbIHKA. BTOpoe Hayano TepMOAWHAMHKH H JKMBBIE OPraHM3MBL. bajlaHc SHTPONHH MpH
pocTe ¥ pa3BUTHH opranu3MoB. CranuoHapHoe cocTosHHe. TemioobpazosaHue B OpraHu3Me
TEIUIOKPOBHBIX JKHBOTHBIX. (OCHOBHOM oOMeH. VYcnmoBus TemnoobMeHa opraHusMa ¢
OKpyx)atollei cpeod. Peryisuus reMneparypsl B KHBBIX OpraHu3Max.

PA3JIEJI 3. OcHOBBI MoJIeKYJIsSPHO# OHODH3HKH.

®usuyeckue cpoiictBa kinetok. CocraB M CTpPYKTypa KIETOYHBIX — 0Opa3oBaHHM.
MakpomosiekyJibl, HX ¢usudyeckue cporcTBa. CocTaB M CTPYKTYphl O€NKOBBIX MOJIEKYII,
CHIBHBIE M clabele B3aMMOAEHCTBHS, CBA3b MEXKIY MEPBHYHOH M IMPOCTPAHCTBEHHOM
cTpykTypamu Genka. CocTaB U cTpyKTypa yrieBojoB. CocTas M CTPYKTypa KHPOB.

PA3JIEJI 4. buopusnka 3peHus.

CTpoeHHe IJ1a3a, ONTHYECKOH CHCTeMBI. X0/ Tydel BONTHYECKOH cHcTeMe rnasa. CBeT W ero
socnipuaTde. CTpoeHue cervarkd, (ortopeuentopHas cucreMa riasa. @opMupoBaHue
H306pakeHHuss Ha cerdaTke. POTOXMMHMYECKHE DPEaKLUHH B PELENTOPHBIX KJIETKAX CETYATKH.
Bocnpusitue u 00paboTka cHrHaioB cerdaTkoil. PenentuBHble mons ceTyaTku. buoduisuka,
HeHpODHU3HOJIOTHS U ICHXO(H3HKa BOCIIPHATHS CBETA M TeMHOTHI. Paspemaroias cnocobHOCTL
rnasza. CnexkTpalibHas 4YyBCTBHTEIBHOCTb. CyOBEKTHBHBIE H (DH3MYECKME XapaKTEePHCTHKH
usera. CybObekTHBHBIE 3(GEKTHI IPH IBETOBBIX OLIYHIEHHAX. TPEXKOMIIOHEHTHAA TEOPHs
[[BETOBOIO 3pEHHs, BEKTOpHOe mpeAcTaBleHHe LBeTa. [loHATHE O KOJIOPHMETPHYCCKHX
cuctemax. Koauposanue undopMaluu B opraHe 3peHus. Ponb ABHKEHHA I71a3 B 3pHTEILHOM
BOCIIpHUATHH.

PA3/EJI S. buogusuka cayxa.

[lpuposa M XapaKTePHCTHKH 3ByKa. AKYCTHYECKHE #ABJeHHs M OuodHivka. YX0 Kak
aKycTuyeckas cuctema. BocnpustHe 3Byka. Drtanbl npeoOpa3oBaHHs CHIHala B OpraHe
cnyxa. Ponb cpefHero yxa B BOCIPHATHH aKyCTHYECKMX paszjpaikeHHH. CiyxoBoi mporecc
BO BHyTpeHHeM yxe. [Iponecc npeobpazoBanus B BOIOCKOBBIX KieTKkax. Kojuposanue ciyxa B
BOJOKHAX CliyxoBoro HepBa. CoBpeMEHHblE TEOPHH BOCIPHATHA 3ByKa. BecTuOynspHbIH
anmapar, ero CTpoeHue U GyHKIHMH.

PA3JIEJI 6. bnoguinka kpoBoobpamenus.

OO61He NpHHIMIBI THAPOJAMHAMHMKM. ['eMoauHamuka. OcobeHHOCTH KpoBoOOpallleHHs B
pa3IHYHBIX Y4acTKax cocyaucToro pycna. Cepaie Kak Hacoc. Y1apHbIH H MHHYTHBIH 00bLEeMBI
cepana. JIomKHBIE BEIHYMHBI I'eMOJUHAMMKH. JHepreTHka KpoBooOpameHus. CTpyKTypHBIH
aHanM3 JABHXKYIIeics KpoBH. JIHHAMHKa KPOBOTOKA M JHEPreTHKa IPUTPOLMTOB. |'eoMeTpHs
KpPOBOTOKA.



Conepacarme npalcruqecxnx/naﬁopa'ropﬂmx 3aHATHH MO0 JUCHHILIIHHE

TEMA 1. [lepBoe Hayano TEpMOJIMHAMHKH B JKHBBIX CHCTEMaX.

TEMA 2. 3akoH HeyObIBaHUS SHTPOIMH B OTKPBITHIX IPHPOJIHBIX CHCTEMAX.
TEMA 3. Teruioobpa3oBaHue B OpraHu3Me TEMJIOKPOBHBIX KHBOTHBIX.

TEMA 4. CtpykTypa U GH3HYECKHE CBOMCTBA KIIETOK.

TEMA 5. buonorndeckas 1 ¢pu3Hdeckas CTpYKTypa ONTHYECKOH CHCTEMBI IJ1a3a.

TEMA 6. UccienoBanue ruIpoAHHAMHKH KpOBOOOpallleHHs.

5. OIIEHOYHBIE CPEJACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MMPOMEKYTOYHOU ATTECTALIUHA 1O UTOI'AM OCBOEHHS NTUCUHHUILIMHBI
U YYEBHO-METOJAHYECKOE OBECIIEYEHUE CAMOCTOSITEJIbBHOU PABOTDI
CTYJAEHTOB.

5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

PeliTuHr-KoHTpOIbL Nel

1. IlpencraBienus 06 OCHOBHBIX paszenax 6MOQH3HUKH.

OcobGeHHOCTH CTPOECHHUS KJIETOK MPOKApHOT.

Buael 6uocrcTeM. BHYTpeHHAS YHEPrUs JKUBOH CHCTEMBI.

[lepBbiii H BTOPOH 2aKOHBI TEPMOJIUHAMHKH. TPH OCHOBHBIX IPYyNIbl OMOCHCTEM.
Bubl KJIeTOK, HX 6HONOrHYecKre H PU3NKO-XUMHYECKHE OCOOEHHOCTH.
Hepapx#Hueckoe COOTHOLIEHHE TOHATHH: CHCTEMA, CTPYKTYPa H QYHKIIHS.
OCHOBHBIE OpraHesUIbl J)KHBOTHBIX H PACTHTEIbHBIX KJIETOK H UX QYHKLIMH.

[Ipeacrasnenue o quddy3un, ocMoce, TpaJHeHTe KOHLIEHTPALMU U UX POIIH B AKUBOH KJIETKE.

L= A

Tumbl B3aHMOIEACTBHH B IPUPO/IE: TPABHTALIHOHHBIE H 3/IEKTPOMAarHUTHLIE.
10. Bunl cBA3€H B MAKPOMOJIEKYJ/IaX . KOBAJIEHTHAs, HOHHAsl, MHAYKIIMOHHAsA U JIMCIIEPCHOHHAs.
11. MexMoneKynsipHas ¥ BHYTPHMOJIEKYJIAPHas BOJOPO/IHAS CBA3b.

12. Makpo-, MHKpO- U yJIbTPAMHKPOJIEMEHTEI B COCTaBE OHOCHCTEM.

PeiiTHHIr-KOHTpOJIb Ne2
1. BHOTeHHBIE BELIECTBA M X POJIb B IPOLECCaX KH3HEAEATEIbHOCTH AKHBBIX CHCTEM.
2. Mexanu3M obpazoBaHus KpoBH. CTBOJIOBLIC KIIETKH.
3. KpoBooGpalieHne ¥ 0CHOBHBIE (DYHKIIHH KPOBH.

4. Xapakrepucruka 6€JIKOB KpOBH.



5. PoJib 91IEKTPHYECKHX CHIT B JIBH/KEHHH 3PUTPOLIUTOB.

6. MeTosl BblIeeHUS POPMEHHBIX 3JIEMEHTOB KPOBH.

7. MuHepalibHbIH COCTaB KPOBH Y€JI0OBEKA M JKHUBOTHBIX.

8. Posb T- 1 B-nuMQOIMTOB B JKHBOM OpraHH3Me.

9. l'emoaMHamMuKa KpoBH. Hapyienue kpoBooOpaleHus.

10. ®U3HKO-XUMHUYECKHE CBOHCTBA KPOBH.

11. MexaHu3M cHabKeHMs KHBOTO OpraHu3Ma KHCJIopoAoM. POPMEHHBIE JIEMEHTBI KPOBH.

12. BHo31eKTpHYECKHE SBJIEHHA B CEPACYHOH MBIIIILIE.

=

X g0 R g W

PelTuHr — KOHTpOJIBb Ne3

OcHOBHBIE pazaensl Haykd OMOQHINKH B HX KpaTKas XapaKTepHCTHKA.

OCHOBHBIE METO/IbI, IPHMEHAEMBIE B HCCIEA0BAHHH (QH3IMKH MAKPOMOIIEKY I
TpakTOBKa 3aKOHa COXPAHEHHS SHEPIHH H KeM OH ObLI CHOpMYIIMPOBaH.

Buibl HHOCHCTEM C TOYKH 3pEHHs TEPMOAMHAMUKH. MHTEHCHBHBIE H SKCTEHCHBHBIC
KaTeropHy TEPMOJINHAMHYECKHX [1apaMETPOB.

Pasperatomas cnocoGHOCTh ONTHYECKKX MPUOOPOB, B TOM YHC/IE H I1a3a.
BocnpusTre 3ByKa. J1ansl 1peobpa3oBaHus CUIHaIA B OpraHe ciyxa.

Bupl pU3HYECKHX 110N U KX OCHOBHBIE XapPAKTEPHCTHKH.

MexaHH3M JeHCTBHS HIEKTPOMArHWTHOTO 1071 Ha 6M0JI0rHYeCKre OOBEKTHI.

VbTpa3Byk 4 ero 6HOJIOrH4ECKOe 3HAUCHHE.

10. Bi/1bl HOHH3HPYIOLIMX M3/Ty4eHHH U HX BIHAHHE HAa GHONOIrHYECKHE OOBEKTHI.

11. OcobeHHOCTH KPOBOOOPAIIIEHHS B Pa3HBIX y4acTKax COCY/IHCTOro pycia.

12. Duepreruka kpooobpaieHus. Cepile Kak Hacoc.

5.2. llpoMexyTOYHAS ATTECTALMA 110 HTOraM OCBOCHHH [AHCUHILIHHEI

[lepedeHb MPHMEPHBIX KOHTPOJIbHbIX BONIPOCOB.

1
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[lepedrcIuTh OCHOBHBIE pa3/ieibl GHODHU3KKHK U HX KpaTHas XapaKTepPUCTHKA.
TpakToBKa 3aKOHA COXPAHEHHUs SHEPTHH M KEM ITOT 3aKOH ObL1 cHOPMYITHPOBaH.
[TepBbli H BTOPOH 3aKOHBI TEPMOJHHAMHKH.

BajiaHc SHTPOIHHM IPH POCTE H Pa3BUTHH OPraHH3MOB.

dopMupoBaHHe H300paKeHHs Ha CeTHaTKe.

CocraB M CTPYKTYpa yIJIEBOJIOB

CocTaB H CTPYKTYpa JKHPOB.

Paszpematomias cnocobHOCTS riasa.

Cepale Kak Hacoc.



10.
11.

(OCHOBHBIE 3aKOHbI rApOJJHHAMHKH.

Ctpoenue riasza. XoJ Ty4ed B ONTHUECKOH CHCTEME IJ1a3.

5.3. CamocTrosTenbHas pabora oby4yaromerocs.

Iepeyenb NPHMEPHBIX BOPOCOB H TeM VIS CAMOCTOATEILHOH PaboThl CTY/IEHTOB.

k.

(V8]

M S v s

10.
11.
12
k3,
14.
13.
14.
15.
16.

OCHOBHbIE METO/IBI, IPHMEHAEMBIE B HCCIIEIOBAaHUAX QU3UKH MAKPOMOJIEKYII.

MeTobl HCClIEIOBAHUHE CTPYKTYPhl H (PYHKIIMH KJIETOK H KJIETOYHBIX OPraHOKI0B.
BHOYNEKTpHYECKK# TOTEHIHAT MEMOpaHBI KJIETOK 7YkapHoT. Crocob ero onpe/ie/ieHus.
Buas MeMOpaHHOTO TpaHCIIOPTA BELIECTB.

[ToTeHMa NoKos WK MeMOpaHHbIH noTeHnMan. Yro 31o Takoe?

MeM6paHHBI#A oTeHIHAT AeHCTBHSA. [IpHIHMHEL €r0 BO3HUKHOBEHHS U POJIb B KJICTKE.
Buapl GHOCHCTEM C TOYKH 3PEHHS TEPMOAHMHAMHKH. VHTEHCHBHBIE H JYKCTEHCHBHbIC
KaTeropHH TEPMOJAHHAMHYECKHX 11aPAMETPOB.

Paspemaioinas crocoOHOCTh ONTHYECKUX NPHOOPOB, B TOM YKMCIIE H I71a3a.

CrtpoeHHue ceTyaTkH, GOoTOpeeNnTOpHAs CUCTEMA ITIa3a.

BocnpusTthe 3Byka. D1anel nNpeobpazoBaHis CHIHAIA B OpraHe ciiyxa.

CoBpeMeHHbIe TEOPUU BOCTIPHATHS 3BYKA.

Oco6eHHOCTH KpOBOOOPAILIEHHS B Pa3HbIX Y4aCTKaX COCYAMCTOrO pycia.

JHepreTHKa KpoBooOpalleHHS.

JluHaMHKa KpOBOTOKA M SHEPre€THKA SIPHTPOLIMTOB.

Bubl pU3HUECKUX MOJEH U X OCHOBHBIE XaPAKTEPHCTUKH.

MexaHH3M JIEHCTBHS 2JIEKTPOMATHMUTHOTO 10715 Ha OHOJIOTHYECKHE OOBEKTHI.
YIbTpa3ByK H ero OHOIIOrHYECKOE JIEHCTBHE.

BH/1b] HOHM3HPYIOIIMX H3MYYEHHH U UX BIHAHHE Ha OHOIOrHYECKHE OOBEKTHI.



®ona oueHouyHelx Matepuaiop (DPOM) s

MNpOBEACHHUA arTeCcTalluy YPOBHA

c()OPMHPOBAHHOCTH KOMIETEHIHH OOYy4alomuxcs M0 JHUCUMIUIMHE O(QOpPMISETCsS OTAe/IbHBIM

JIOKYMEHTOM.

6. YY4EBHO-METOJAYECKOE H HH®OPMAIIHOHHOE OBECIIEYEHHE

JUCHHUITJIMHBI
6.1. KuuroobGecne4yeHHOCTDh

Il'on
H3JIaHHUA

HaumeHoBaHHue JIMTEPATYPbI: ABTOP, HA3BAHHWE, BHI
H3[aHHA, H3JATE/ILCTBO

|

KHUIOOBECIEYEHHOCTD |

Hanuuue B 31ekTpoHHOM KaTanore 36C

OcHoBHas nuTeparypa*

—

1. [Mocnesiosa, U. I'. buogusuka : yqebnoe 2014
nocobue / U. I'. [Tocnenoea. - 'epmanus : LAP
LAMBERT Acad. Publ., 2014. - 88 c. - ISBN
978-3-659-66729-9. - TekcT : 3NEKTPOHHBIH.

https://znanium.com/catalog;/product/
1079052

2. Py6un, A. b. BAOOU3UKA : B2 1. T. 1 : | 2004
Teoperuueckas 6uodusuka : yuebuuk / Pyoun A.
' Bb. - 3-e u3a. - Mocksa : U3natenscTBo
MOCKOBCKOTO rocyAapCTBEHHOIO YHHBEPCHTETA,
2004. - ISBN: 5-211-06109-8;-5-211-06110-1
Kos-Bo cTpanui;: 448 c.

https://www.studemlib;ary;u/bookfl—
SBN5211061101.html

3.Py6un A. b. buoduzuka: B2 1. T. 2. 2004
Buodhu3uKa KIETOYHBIX IPOLECCOB: YUEOHHK. —
3-e u3a. M3parenbctBo MOCKOBCKOIO
yuuBepcuTera, 2004 ISBN:  5-211-06111-X:-5-
211-06109-8 Koa-Bo ctpanui: 478

http://www library biophys.msu.ru/ru )l
bin/

JlononHuTenpHas JMTEpaTypa

-

1. AHToHOB, B. @. ®u3zuka u 6uodusuka : 2010
yuebuuk / AnToHOB B. @. , Koznosa E. K.,
Yepupim A. M. - Mocksa : [90TAP-Meanua,
2010. - 480 c.

https://www.studentlibrary.ru/book/I
SBN9785970416440.html

*ne bonee 5 UCMOYHUKOB

6.2. IleproanyecKkHe H3TaHHH
«BUODU3HUKA» - HAYUHBIN JKYPHAJI
«BUOTEXHOJIOTMS» - HAYUYHbBIHA XXYPHAJI

«BOJA: XUMHS U 3KOJIOTUS» - HAYYHBIU K YPHAII

6.3. HHTepHeT-pecypcenl
https://www.cell.com/biophysj/home

https://www.biophyvsics.org/biophysical-journal
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7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCUMUIIJIMHBI

JIeKUMOHHBIH KYpC YMTaeTcs B ayauTopuH (aya. 414-1). Jlna nexkiuid: MyJIbTHMEIHHHBIE
cpeAcTBa (NMEPCOHATBHBIA KOMIIBIOTEP, AHAIPOEKTOP), IPE3EHTAIlMM, HarlsAHble MOCOOUs U Ip.
JlabopaTopHble paboThl MPOBOAATCS B CHELHATH3HpoBaHHOH mnabopatopuu (aya. 133-1) ¢
HCIOJIB30BaHUEM clieaytomero obopyaoBaHusa: moaynb THna ®M-02-200 ¢ ¢unsrpaMu THIA
«Bnagunop» Ne2 mns MukpoduabTpauuy, naboparophsiit pH-metp « Ixcnept-001», onTHYeCKH#
mukpockon «Olympys-CX-41 (SImoHuMs), YKOMIIEKTOBAHHBIA «JIEKTPOHHBIM OKYJISAPOM»
DCM300, nmpubop kamuwmmspHoro snektpodopesa «Kamenb-105M», tepmoctar TB-80CITY.
tdotornexktprueckui poromerp KOK-3, onTuyeckuit TpHHOKYISIpHBIA MUKpockon «Mukpomes-3
JIIOM», pedpaktomerp YPJI-1, cyxoxap LLIC-80-01 CITY, uentpudyra naboparopuas CM-6M,
ObiTOBOH  XonoaunbHUK +40C, nabopatopHble 31ekTpoHHble Bechl SCL-150, a Takke
JIOTIOJIHUTENbHOE 000PYA0BaHHE H MaTepHAILL.
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PaGouyio IporpaMMy COCTABHII CTApIIMA Npenojasateib Kadeapsl GHONOTHH M 3KOJOTHH
Bal'Y, AE A
k. 6. n. Kapanersan K.O. i &5

(DUO, T0MKHOCTE, NOAMNKCH)

PeniensenT (npeacraBuTens paboToaaress)
3apenytommii «Pedepentnoit 1abopatopueii Gonesneir KPC» ®enepanbHOro LEHTpa OXpaHEI

310poBbs xkuBoTHEIX OI'BY «BHUN3A», k.6.H bbanoBckas O.11. / F o

[IporpamMma paccMoTpeHa i 006peHa Ha 3acelaHiH Kade/[pbl OHONOTHH U SKOJIOTHH

[Tporokon Ne 7.7 ot LA ps". Lp22 Tona /) (
3apeaytlomuit kadeapoit, npod., 1.6.n. Tpudonona T.A. ./ ‘ /'//)"" - //

(®HO, noanuce) L
Pabouas nporpamMma paccMOTpeHa H 000peHa
Ha 3acelaHuy yueOHO-METOMYeCKOH KOMUCCHH Hanpasieuus 28 7. 27 AL 2Or8 2210

[Tpotokon Ne 72 oT 2 A. p&. FL2% Tona ! i
[Ipeacenarens komuccuw, 3as. kapeapoii Tpudonosa T.A. / / / /ﬁ}"
(DHO, ,[éOH%HOCTB, MOZMHCh )
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JIMCT NEPEYTBEP/K/JIEHUSA
PABOYEHA NPOI' PAMMBI JIUCIIUIIJIMHBI

Pa6ouas nporpamma omo6pena Ha 20 /20 yueOHEIH rosa
[IpoTtokon 3acenanuns kabeapsr Ne oT roaa
3aBenytonmii Kadeapoi

Pabouas nporpamma o106pena na 20 /20 yuebHBIH roaa
[Iporokon 3acenanus kadeapsr Ne oT roja
3aBenyromuit kadeapoi

Paboyvas nporpamma o106pena Ha 20 /20 yuebHbIH roga
[Tpotokon 3acenanus kadeapsi Ne oT roja

3aBenyrowuit kadeapoi
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JUCT PETHCTPALIMM U3BMEHEHUH
B paboyylo porpaMMmy JAHCLHILIMHBI
HAHUMEHOBAHHE
06pa30BaTe/ILHOH NPOrpaMMbl HAMpaBJIEHUs MOATOTOBKH K00 U HaumeHosarue OII, HanpaBIeHHOCTh:

HauMeHosanue (YKazams ypoeerb ROO20MOBKU)

Homep | BueceHbl u3menenus B 4acTH/pas3aenbl HUcnonuurens OcHoBaHHe
M3MEHEHHS paboueit nporpaMMsi OHO (HOMep M JaTa NpoTOKOJIa
|  3acenaHus kadeapsl)
| 1
s — I
2 | o
3apenyrouHi Kaheapoi /

Iloonuce DUHO



