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1.

Ilepevyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs MO0 JTUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IIVIAHNPYEMBbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

levfzzz:eu pe3yabTaThl VIHAMKATOD JOCTHKEHUS IlepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB
yuil 0CBOCHHUS KOMITCTEHIIH 00y4eHHsl 0 JUCIUTIJINHE
3uamo:
- COBpPEMEHHBIE ¢busnueckue
MpENCTaBICHUSI 00  OKpPYXaroIiem
YelloBEeKa COBPEMEHHOM  MUDE;
- OCHOBHBIC Teopun "
(dbyHIaMeHTa bHbIC TIOHATHS (DHU3UKH;
3aKOHBI W SIBIICHWS, TPAHHIBI WX
IPUMEHUMOCTH;
- HA3HA4YCHWE W TPUHIUIMBI JCHCTBUS
Cnocoben BOKHEHUIUX (PU3HUECKUX MPUOOPOB.
000CHOBBIBaTh U Ymemos:
pearn30oBbIBaTh B -  TOPUMEHSTh pPa3MYHBIE  METOIbI
npoeccuoHaIbH ¢bu3nYecKkux M3MEpeHuil u 00paboTKH
Ol N1eATeNbHOCTH JKCIIEPUMEHTANBHBIX JaHHBIX;
COBpPEMEHHBIE - OOBSCHATH OCHOBHBIE HAOJIOJAEMbIC
TEXHOJIOTHUHI c IPUPOJIHBIE U TEXHOTCHHBIE SBICHUS U
N-4onk-4 Wcnonbzyer prp
HCII0JIb30BaHUEM 3¢ heKThI c MO3ULIUU
3HAHUS OCHOBHBIX
pUOOPHO- (hyHIaMeHTaNbHbBIX (bu3nIecKux
3aKOHOB bu3uKu ..
WHCTPYMEHTATbH IIPEICTABICHHUIA;
. HE0OXO0IUMBIX TUIS
OIIK-4 |oii  Gasel m - pemiaTh 3a7a4d W3  Pa3IUYHBIX
pelIeHUsT  CTaHJaPTHBIX
HCII0JIb30BaTh paznenoB QU3HKHY;
3a7a4 B oOJactu .
OCHOBHBIE . - pabGoTtatb C anmapaTypoll i
npodeCCHOHATBHON .
€CTCCTBCHHBIE, (U3HYECKUX MCCIICTOBAHUIT;
JeSTeNIbHOCTH
OHOJOTHYECKHEe U - BBIIENATH KOHKpETHOE (H3nUecKoe
npodeccuoHaIbH COJIep’)KaHUEe B TPHUKIATHBIX 3aJadax
pl€ TIOHATHS, a npohecCuOHaNBEHON NeSTENbHOCTH.
TaKXKE€  METOMbI Bnaoemys:
npu pelieHun - HaBBIKOM TMPOBEACHUS (PUIUIECKOTO
oOuienpogeccruox 9KCIIEPUMEHTA, B TOM UYHUCJIE€ MPAaBUIBHO
ANbHBIX 3a/1a4 9KCIITyaTUPOBAaTh OCHOBHBIE MPUOOPHI
u  o0opyaoBaHHE B COBPEMEHHOMU
(busnueckoit mabopartopuu;
- HAaBBIKOM 00paboTKu u
UHTEPIPETUPOBAHUS pe3ynbTaToB
IKCIIEPUMEHTA;
- HaBBIKOM TPUMEHEHHsS] OCHOBHBIX
METOJIOB (U3HKO-MaTEMaTHIECKOTO
aHaJM3a TUTst pelreHus
€CTECTBEHHOHAYYHBIX 3a71a4.
2. MecTo TMCUMIVIMHBI B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMbl
JlanHass DUCIUIUIMHA OTHOCUTCSA K bioxy [ o0s3aTenbHOM YacTH 0Opa30oBaTeIbHOM
MIPOTPaMMBI.

Huctumnmna ®usuka OGa3upyercs Ha 3HaHUSX,

IMOJIYUCHHBIX O6y‘-IaIOH_II/IMI/IC$I B

COOTBCTCTBHUHU C (I)C,Z[epaJ'IBHBIM ToCy1apCTBCHHBIM O6p8.30BaTCJ'ILHLIM CTaHAapTOM CpCAHETO

(momHOTO) O0ITIeTO 0OpazoBanus no npeamery dusuka.




Pusuka ABISETCS MNPEAUIECTBYIOUIER NUCUUIUIMHOW ISl JUCLMIUIMH: be30omacHOCTb
KH3HEIeATEIbHOCTH, OCHOBBI BOCHHOM IMOATOTOBKH.
Juctumimaa u3zydaercst Ha 1 kypce Bo 2 cemecTpe 1mo ouHoi Gpopme oOyuenus, Ha 1 Kypce

BO 2 ceMecTpe — 3a04HOH (hopme.

3. O0beM QUCHUNJIMHBI U BHAbI Y4eOHOI padoThl

OO61mmast TpyA0E€MKOCTh AUCIUILUTHHBL cocTaBiisgeT 108 yacoB (3 3a4eTHBIX €IUHHIIBI).

Bun yaebHol paboThl Ounas popma 3aounas Gopma
Bcero vacos CEMECTP Bcero CEMECTP
2 4acoB 2
AyauTOpHBIE 3aHATHS (BCETO) 48 48 14 14
B ToMm uncie: - - - -
JIEKIIMOHHOTO THIA 16 16 6 6
CeMUHapCKOro TUMa 32 (16/16) 32 (16/16) 8 (4/4) 8 (4/4)
CamocrosiTesibHasi padora 60 60 9 9
(Bcero)
B Tom umncne: - - - -
[IpopaboTka MaTepuaia JEKIH, 30 30 71 71
MOJITOTOBKA K 3aHITHIM
CaMocTOsATENbHOE U3YUEHUE TEM 4 4
Pedepar 26 26 _ i
KontposbHbie paboThl - - 23 23
Bua npomexyToyHOM arrecTannu 3a4eT 3a4eT
(3auer)
OO01mas TpyJ0eMKOCTb: 108 108 108 108
4acoB 3 3 3 3
3a4EeTHBIC MHHUIIBI
4. Conep:xkanue IUCHUNTHHBI
4.1. Conep:xanue pa3ieoB M CHUILTHHbBI
HanmenoBanwue pasnena Copepxanue pazzena
JTUCIUILTAHBI
1 2 3
1. MexaHuka u Kunemamuxka  u  Oumamuka  nocmynamenvbHoz2o U
OnomMexaHuKa 8PAUAMENILHO20 OBUNHCEHUSL.
(xoneOanus 1 BoNHBI). | Mexanndeckoe JBuxeHue. Cucrembl orcyera. CKOpOCTh H
AxkycTuka YCKOpEHHE KaK TIpOM3BOJIHbIE IepemelnieHus (oboOlmieHue
noHATust ckopoctu). [loHsTHe o TpanueHte Qusnyeckon
BeMYUHBI. HopMmanpHOE, TaHTEHIMAIFHOE W  IOJHOE
YCKOpEHUE TpH KPHUBOJIMHEHMHOM JBWXeHHU. [Ipsmas u
oOpaTHas 3a/1aya KHHEMaTHKH.
[Tonsitne cunel. 3akoHbl HpIOTOHA B  HHEPIMAIBHBIX
crcTeMax OTCYeTa.
VYpaBHeHHe  JBWKEHUS  CBOOOJHOM W HECBOOOJIHOMU

MaTepHaJIbHON TOYKHU. J[BHKEHHE CHCTEMBI MaTEpUaJIbHBIX
TOYEK.
Cmamuxa.
COXPAaHEeHUs.
AKCHOMBI CTaTHKU. ['€OMEeTpUYecKoe YCIOBHE PaBHOBECHS

Onepeus.  Paboma. Mowmnocms.  3axomsi




CXOJISIIIENCS CUCTEMBI CHJI Ha IIOCKOCTH. IIpoexkunu cun Ha
IJIOCKOCTH. AHAIUTUYECKUE YPAaBHEHUsI paBHOBecHs. CBs3H U
peaKuuu CBA3EH.

MOMEHT CHUJI OTHOCHUTEIIBHO HEMOJBHXKHOM OCH. Y CIIOBUS
paBHOBeECHs TeJl, UMEIOIMX och BpauleHus. [lapa cwi. LlenTp
TSKECTU TBepAoro tena. [I[puMeHeHHne yciaoBUS paBHOBECUS
JUTSL BBIYUCIICHUS LIEHTpa TsKecTH. CTaTHYeCKUue CHCTEMBbI B
ONOPHO-/IBUTATEJIbHOM  amnmapare  JKUBOTHBIX. MOMEHT
UMIyJbca. 3aKOH COXpaHEHHs MOMEHTa uMmmyjbca. Pabora
nepeMeHHon cuibl. KuHernueckas W NOTEHUUAaIbHas
sHepruu. Momuocts u KII/[. 3akoH coxpaHeHus 3HEpPIruu.
3aKOH COXpaHEHUs UMITYJIbCA.

Mexanuueckue xonebanusi. 36yK.

KonebaTtenpbHOoe JBM)KEHHE B OHOJOTHYECKMX OOBEKTaX.
JIMHENHBIN TapMOHMYECKUH OCHMIUIATOpP. YPaBHEHHUE H
rpa@uKy  CMEIIEHUS CKOPOCTH U YCKOPEHHUS  Tpu
rapMOHMYECKHX  KojeOaHusx. [IpyXWHHBIH  MasTHUK.
OHeprusi TApMOHUYECKOTO OcCHWLIATOpa. MexaHuueckue
KoJieOaHusl B IPOMBIIIUICHHOM >KMBOTHOBO/JICTBE. Bubpamuu B
c/X. 3aryxaroliue W BhIHYXJAEHHbIe KosneOanus. CroxxeHue
rapMOHMYECKHX KoJieOaHui. buenus.

MonekynsipHas ¢puznka

Ocnosnvle nonosicenus MKT. Hoeanvnwiii 2a3. Peanvnuviil 2as.
OcnoBuoe ypaBHenne MKT. CrenctBuss U3  HeEro.
Pacrnipenienenuie sHepruu 1o cTemneHsiM cBo0oibl. BHyTpeHHs s
JHEpPrusl WJACATBHOrO0 ra3a. PacmpenerneHue MOJEKYN I10
ckopoctsaMm. Cpensss JuymMHa cBOOOAHOTO Tpoldera. SBiaeHus
nepeHoca. 3akoHbl ®Puka u Dypbe. SBneHus nepeHoca B
OMOJIOTHYECKUX CHUCTEeMaXx. Bubt TEIIO0OOMEHA.
Tepmoperynsnusi opraHu3mMa U TEIUIOOOMEH B c/X.
VYpasuenne Ban-nep-Baansca. Kpucrannuyeckoe coctosiHue
BemecTBa. CKMKEHHE Ta30B.

TepmoauHamuka u
OMOdPHEpreTHKa

Quzuueckue OCHOBbl MepMOOUHAMUKU. OcHosbl
MepMOOUHAMUKU 8 OUOTOSULECKUX 0ObEKmax.
TepmonnHaMHuecKHEe MapaMeTpbl M Mpolecchl. Temnora u
pabora, 1l-e Hawano TepmoauHamuku. PabGora raza B
n3omnporneccax. TennoeMKOCTh UJI€aTbHOTO Ta3a. YpaBHEHHE
Maiiepa. Anuabatudeckuii mporiecc. YpaBHenue IlyaccoHna.
OOpatumble © HeoOpaTHUMbIe TMPOLECCH, 2-€ Hayalo
TepMOJMHAMUKHU. [IpUHIMI JEUCTBUSI TEIUIOBOM MAaIIWHBI.
Hukn Kapuo wu ero KIIJA. TermnoBble MamuHbl ¢
XOJIOAWJIbHBIE YCTAaHOBKHU B c/X. [loHsTHE SHTponMH. 3aKoH
He YOBIBaHHSI SHTPOIHUH.

[Tonsate 00 OTKPBHITHIX TEPMOAMHAMUYECKUX CHCTEMaX.
KuBoil oOpraHu3M Kak OTKpbITasi TEepMOJAMHAMHUYECKas
cucrema. l-e Hayajlo TEpPMOAMHAMHMKH B  OWOJIOTHH.
[IpeBpamenne oSHeprur B OHOJIOTHMYECKMX CHCTEMax U
SHEPIreTUYECKUI OanaHc AKHUBOTO opraHusma.
Tennonpoaykuusi. AKKyMyJIUpOBaHUE SHEPTHUH B MOJIEKYyIax
AT®. Ilepenoc Temna B KUBBIX OpraHh3Max. 2-€ HAdajo
TepMouHaMUKH B Ouonorun. ®opmyna I[puroxuna. KITJ]
MBITIIIIBL.

SJ'ICI(TpI/ILICCTBO n
MaracTusm

Onexmpocmamuxa.
Onexrpocratnuueckoe noje (COII) u ero HampsKEHHOCTb.
[lorok HampsbkeHHOCTH, Teopema [I'aycca. Pabora mo




nepeMenieHuto ekrpudeckoro 3apsaa B COII. [loTennuan.
HamnpsbkeHHOCT,  TONIA  Kak  IPAaJMEHT  MOTEHIMAaa.
[IpoBoanuku B COII.

DnekTpocTaTu4ecKas 3aIlUTA. 3a3zeMJIeHuE.
DIEeKTpOCTaTHYECKOE SIBJICHUE B C/X MPOM3BOJACTBE U OOphOa
¢ Humu. Jusnexrpuku B COII.

[lonsipuzanus  OUANEKTPUKOB W BHJBI  TOJIAPU3AIUU.
Jusnexrpuyeckas IIPOHUIIAEMOCTb. Husnextpuueckue
CBOWCTBA TKaHEd M M3MEHEHUME UX I[PU I[ATOJOTHSIX.
[Ipumenenne COII B ¢usnorepanuu. DIEKTPOEMKOCTb
npoBoanuka. Kongencaropsl. Dueprus CIII.
3akonvl  NOCMOAHHO20 ~MOKA. ODIeKMpuyecKuti mox 8
NOYNPOBOOHUKAX. DNEKMPUUECKUll MoK 8 2a3ax.

ONeKTpoHHas Teopust TOoKa B MeTawiax. 3akoH Oma B
middepenmmansaom  Buze. [lorenumomerpsl.  TeruoBsie
NEHCTBHUS TOKa. DJIEKTpOHArpeBaTeNbHBIE YCTPOICTBA B C/X
MIPOU3BO/ICTBE.

CBoiicTBa MOJYNPOBOJHUKOBBIX  MaTEpPHAIOB. 30HHAs
TEOPHUsI JIEKTPOIIPOBOIUMOCTH. TepPMOIIEKTPOHHAS YMUCCHS.
Huon. Tpuoa. 3anuparomuii ciioil B MOJYyNPOBOAHUKAX €rO
BBIIPAMIIAIONIEE JCHUCTBUE.

DneKTpuuecKkue SBJICHHS B OHOJNOTMYECKHUX CHCTEMaXx.
CamocrosiTenlbHasi W HECAMOCTOSTEIbHAs IIPOBOJIUMOCTH
ra3oB. BosbramnepHas XapaKTepUCTHKa Tra30BOIO pa3psija.
3akoHbl dnekTponu3a. [lopor pa3pspkeHHss B TKaHSX.
[IpoxoxaeHne TMOCTOSIHHOTO TOKa Yepe3 JKUBBIE TKaHM.
JleficTBUEe NOCTOSIHHOTO TOKa Ha opraHusM. ['ambpBaHu3anus,
anekTpodope3,  IEKTPOJA.  TMOTEHIHaL.  MemOpaHHBIN
NnoTeHuuana. TpaHCHOPT  BEUIECTB  4Yepe3  KJIETOYHBIE
MeMOpaHnbl. OcMoc.

[TonsiTHEe 0 KaTMeBOHATPUEBOM Hacoce. bruonoTeHnansl.
Onexkmpomaenemusm. buonozsuueckoe oeticmeue macHumno2o
noJs.

MarauTHOE  B3aMMOJICWCTBHME TPOBOJHHUKA C  TOKOM.
Nunyxums [IMII. 3akon buo — CaBapa — Jlanumaca. Bemecto
B [IMII. MarautHas nOPOHUIAEMOCTh. JlMamMarHeTuku,
napamarieTuky, ¢eppomarsetuku. J[eiicreue IIMII Ha
ouosnorndeckre o0bekThl. ['eomaruutHoe nose. Ilpumenenue
MII MOCTOSSHHBIX MAarHuTOB B C/X TPOU3BOJCTBE.
OnexkrpomarauTHass uHaykuus. Oneitel Dapanes. SABneHus
CaMOMHAYKIMU. OHEprusi MarHuTHoro moisa. JleiicTBue
AJIEKTPOMArHUTHOTO TTOJISI HA )KUBOW OPTaHMU3M.

[Tpumenenne OMII B puznoTepanuu.

OnTHKa 1 CBETOBBIE
SBJIEHUS B OpraHU3Max

I'eomempuueckas onmuxa. Ocnogvl pomomempuu. Bornosas
Onmuka.

Otpaxxenne W mnpenomieHue cpera. [lomHoe oTpaxkeHue u
UCIOJb30BAaHUE ATOTO SBICHHUS B ONTHYECKHX MpHOOpax.
CBeToBOIBI M WX  INPUMEHEHHE.  ODHEPreTHYECKUe
¢doromerpuueckue BenuuuHbl. Kpusas BugHocTH. CBETOBBIE
(hoToMeTpHUUeCcKrEe BETUUNHBI.

Wntepdepeniuss cBera u  cnocoObl  ee  HaOJIOJCHMS.
Hudpaxius ceera. [lonsgpuzanus cBeta, NOJISIPU30BAHHBIN U
ecTecTBeHHbIN cBeT. Jlucnepcus cBeta. CIEKTpbl W UX THIIHI.
Cnexrpanpabiii ananmm3. [lornomenue ceera. 3akoHsl byrepa




u bepa. buonornyeckoe 3Ha4eHUE COJIHEUHOTO cBeTa. YO u
UK wu3nyueHuwe, UX CBOWCTBA M METOABI HAOJIOICHUS.
buonornueckoe  geiictBue YO wu UK  wu3nyudenwus.
[Tpumenenne YD uzimydeHus A1 ¢/X TPOU3BOICTRBA.

KBanrtoBas u sanepHas
buznka

Keanmosas onmuxa. Cmpoenue amoma. Jlazepwi

AnepHas  momenb  cTpoeHus — aroma.  J[MCKpEeTHOCTb
SHEpPreTUYeckux cocroaHud aroma. llocrtymarsr  bopa.
AToMHOE 5Ap0, n30Tporbl. CIIEKTp aTomMa BOJA0PO/Ia, TPaBUIIO
orbopa. Ypasuenus Llpenunrepa.

PannoakTMBHOCTH, €CTECTBEHHBIN CPOK PaJMOAKTUBHOCTH. O,
B, y — wu3nydeHue. BimsHuMe pPagUMOAKTUBHOCTH Ha
KU3HEEATEIIbBHOCTh OPraHU3MOB. 3aKOHBI PaJUOAKTUBHOIO
pacnazna. Ilepuon mnonypacnama. CpenHee BpeMs SKH3HM.
AKTHUBHOCTb 3JIEMEHTA.

DOneMeHTapHble  4YaCTULbl, MX  XapaKTEpUCTUKHM U
B3auMozeiicTBue.  AHTHuactunbl.  Jlyanusm — CBOMCTB
Mukpouactull. KBapkoBbll cocTaB aapoHOB. KBaHTOBBIN
MexaHu3M  u3nydyeHuss  cBera.  ®opmyna  [lnanka.
®otordp¢exr. KBaHTOBBII MeXaHW3M TMOTJIOIIEHHS CBETa.
®ortonbl. KopnyckynsipHo — BosHOBOH ayanusMm. [lonstue o
boroxumudeckux peaxkusx. @OoToOHONIOTHYECKHE PEaKIIHH.
®orodddexr. YpaBHenue OIuHHIITENHA. JlromuHecyeHyus.
Penmeenosckoe u mennogoe usnyuenue.

[Inanerapnas mopens artoma. Teopuss bopa. KBaHTOBBIM
MEXaHM3M DJJIEKTPOHHBIX IMepexonoB. CIHHH 3JIEKTpOHA.
[Ipuamun  [laynu. Ilpupoma  TemnoBOro  U3IydeHUs.
AbcomoTHO yepHoe Teno. 3akoH Credana — bonbimana,
Buna. TemnoBoe wu3iayueHue Tena >KUBOTHBIX. PaznuuHbie
BUbl momMuHecueHuuu. [Ipasuno Crokca. 3akoH Basuiosa.
JIromuHecieHTHBIN  aHanu3. llomyueHue pEHTreHOBCKOTO
W3JIy4YEHHs, €ro cBoicTBa. PeHTreHoamarnoctuka. Jlazepsl.
@dusznueckue u  OMOJOTHMUYECKHUE CBOICTBA JIa3€pHOTO
W3JTyYEHUS.




4.2 Pa3neansl JMCHUILINHLI H BUABI 3aHATHIH

OuHnas ¢gopma 00y4eHHs

Ne n/mt HaumenoBanue pazaeina JlexumonHoro CeMuHapckoro CP Bcero
JHCIHATIINHBI THIIA THIIA 4acoB
113 JIII3
1 | Mexanuka u OuoMeXaHUKa
(konebanust U BOJIHBI). 2 2 2 8 14
AKyCTHKa
2 | MonekynspHas pu3uka 4 4 4 10 22
3 | TepmoaumHamuka H 9 5 ) 10 14
OHOIHEpreTHKa
4 | DIeKTpUYecTBO U 2 5 6 12 29
MarHeTh3M
5 | Onruka u CBETOBEIC
SIBJICHHS B OpraHu3Max 4 4 4 10 22
6 | KBanToBas u sepHas 2 2 ) 10 14
buznka
Hroro: 16 16 16 60 108
3aounas gopma o0yueHus
Ne i/ HaumenoBanue paznena JIeKIIMOHHOT O CemMuHapcKoOro CP Bcero
JUACIIUILIHHEI THIA THIIA 4acoB
113 JII13
1 | Mexanuka U OHoOMeXaHHUKa
(konebanust U BOJIHBI). 2 - - 16 18
AKycCTHKa
2 | MonekynsipHas pu3uka 2 2 2 14 20
3 | TepmoauHaMuka 5 i i ) 16 16
OHoIHEepreTHKa
4 | DAeKTPUUECTBO U 2 9 9 16 29
MarHeTH3M
5 | OnrTuka u CBETOBBIC
SIBIICHUSI B OPTaHU3Max } - - 16 16
6 | KBanToBas u snepHas i i i 16 16
duzuka
Hroro: 6 4 4 94 108




4.3. 3aHsATHS CEMHMHAPCKOI0 THIIA

No TpynoemMkocTb
No | paznena Tema (dac.)
I/ | DUCIUILI O4YHas 3a04Has
WHBI
1 2 3 4 5
1. 1 [Tonsitue cunpl. 3akoHbl HbIOTOHA B HHEPIHMAIBHBIX 212 2
cHCTeMax OTCYETa.
2 2 OcnoBHoe ypaBHenue MKT. CrnenctBus wu3 Hero. 212 2
Pacnpenenenne sHEPrMM MO  CTEHEHAM  CBOOOJBI.
BHyTpeHHss SHEprus 1eaibHOro rasa.
3. 2 Buner temnooOmena. Tepmoperymsiuus opraHusmMa u 2/2 -
TeII000MeH B ¢/X. YpaBHeHue Ban-nep-Baannsca.
4 3 TepMoanHaMuyecKue napaMeTpsl U npouecchl. Temiora u 2 -
paborta, l-e Hauano TepmonuHamuku. Pabora rasza B
M30IPOIIECCaXx.
5 4 DJIeKTpOHHAsT TEOpUs TOKa B MerajuiaXx. 3akoH Oma B 2/6 212
maddepenmmanpaom Bune. IloteHumomerpsl. TeruioBbie
NEUCTBUS TOKa. DJEKTpOHArpeBaTelIbHbIE YCTPONCTBA B
C/X TIPOU3BOJICTBE
6 5 Ortpaxenue u npenomiieHue ceera. [loaHoe oTpaxeHue u 2/2 -
UCTIOJI30BaHUE 3TOTO SBICHHUS B ONTHYECKHX MPUOOpax.
CBETOBO/IbI M UX IPUMEHEHUE
7 5 Wutepdepeniuss cBeta W CrOCOObI €€  HAOIIOICHUS. 212 -
Hudpaxus ceeta. [lonspusanus cBera, MOJISIPU30BAHHBIN
Y €CTECTBEHHBIN CBET.
8 6 ®opmyna [lnanka. @ororddext. KBaHTOBBII MexaHU3M 2 -
NOMIOLIEeHHS cBeTa. DOTOHBL.
HTtoro: 32 8

4.4. TlpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (PadoT) - ne npedycmomperno OIIOII.

5. Opranmu3anusi CaMoCTOATEIbHON padoThl 00yUaIOUIUXCS M0 JUCIUIJIMHE

5.1 Tunbl caMOCTOATEIBLHOM PA0OTHI M €€ KOHTPOJIb

Tun camocrosiTeIbHON PadoOTHI dopma o0yueHus Texymui KOHTPOJIb
OuHast 3a0uHas

[TpopaboTka MaTepuana JeKIHi, 30 TECTUPOBAHUE

ITOATOTOBKA K 3aHATHSIM 71

CamocTosTenpbHOE H3YYCHUE TEM 4 TECTHPOBAHUE

WIH
cobecenoBanue

PacuetHo-Tpaduueckue padboThl 26 - 3amuTa

KonTtpospHbIe paboThl - 23 3anuTa
BCETO YaCOB: 60 94

5.2 Y4eOHO-MeTOAMYECKHE MATEPHAJIBI IISI CAMOCTOSATE/ILHOM PadoThI
Mertoandeckue yKazaHus JJis CaMOCTOSITEHHOW padoThl Mo aucnuruimHe dusmka s

CTYJCHTOB OYHOHM, OYHO-3a0YHOH M 3a04HOM (PopM 0OydeHHUS MO HAMPABICHHUIO MOATOTOBKU

3oorexHnus, / Coct. E. A. TIpockypsikoBa. — Tromenb: ['AY Cesepnoro 3aypanbs, 2015. — 61 c.




5.3 TeMbl, BBIHOCMMbIE HA CAMOCTOSITEIbHOE U3yUYeHHe

1. MOMEHT CHJI OTHOCUTEIILHO HEMOABMKHOM OCH. Y CIIOBHSI pABHOBECHS TEJI, UMEIOIIHNX OCh
BpaiueHus. [lapa cui. LleHTp TskecTH TBEpAOTO Tena.

2. IlpumeHeHune ycIoBUs paBHOBECHS JUIsl BBIYMCIIEHUS LIEHTpa TsKkecTH. CTaTHUECKUE CUCTEMBbI
B OIIOPHO-ABUTaTEIbHOM aNapaTe )KUBOTHBIX.

3. ABnenus nepenoca. 3akonbl ®uka u Oypre. SBNeHHUS IEpeHOCa B OMOJIOTMYECKUX CUCTEMaX.
Bunel Temmoodmena. TepMoperyisius opraniusmMa 1 Teraioo0MeH B ¢/X.

4. VYpasuenue Ban-nep-Baanbca. Kpucramnmueckoe cocrosinue BemiectBa. CxMKEHHUE Ta30B.

5. O0Oparumble 1 HeOOpATUMBIE MPOLIECCHI, 2-€ HAYaJI0 TEPMOJUHAMUKH.

6. [Mpurmun neiictBus TermoBoir MamuHbl. [{ukn Kapao u ero KIIJI. TeroBbie MamvHbI U
XOJIOAWJIbHBIE YCTAHOBKH B C/X.

7. [lonsatue »sHTpormu. 3akoH He YyObIBaHUS OSHTpormuu. IloHsATHE 00 OTKPBITHIX
TEPMOJMHAMHYECKHUX crucTeMax. JKUBOM OpraHn3M Kak OTKpbITasi TEpPMOJINHAMUYECKAsl CHCTEMA.
8. 1-e mauano repmoanHaMuKku B Ouonorun. [IpeBpaiienne sHEpTUn B ONOTOTHIECKUX
cUcTeMax U dHEpreTHYEeCcKuil 6ajlaHC KUBOro opraHusMa. Termionpoaykuus. AKKyMyJIMpOBaHUE
sHepruu B Mosekysnax AT®. [lepeHoc Teria B )KMBBIX OpraHU3MaXx.

9. 2-e nauano TepmoauHamMuku B 6uonorun. @opmyna [Ipuroxuna. KITJ[ MbImis.

10. DnexTpuyeckue siBICHUS B OMOJIOTMYECKIX CHCTEMAX.

11. CamoctosTenbHas U HECaMOCTOSTENbHAsl IPOBOAUMOCTb Ta30oB. BosbraMmnepHas
XapaKTepUCTHKA Ta30BOT0 pa3psAia. 3aKOHBI AIEKTPOJIN3a.

12. Tlopor paspsokeHust B TKaHsaX. [IpoxokJeHHE IMOCTOSIHHOTO TOKa 4epe3 JKUBbIE TKaHU.
JleiicTBuE TIOCTOSHHOTO TOKa Ha OpraHu3M. [anpBaHM3anms, 3JIEKTpodope3, dIIEKTPO.
IOTEHLUAI.

13. MemOpanHbIii moTeHnHaN. TpaHCopT BEmECTB yepe3 KieTounbie MemOpanbl. OcMoc.
[TonsiTve 0 KanKMeBO - HATPUEBOM Hacoce. buonoreHuyanel.

14. DOnextpomaruutHas uHAyKnusA. Onbitel Dapages. SBieHus CaMOMHAYKIIUH. OHEPrust
MarHMTHOTO NOJs. [IefiCTBUE 2JEKTPOMAarHUTHOT'O T0JISl Ha JKUBOM OPraHU3M.

15. Ilpumenenne SMII B pusnorepanun.

16. Untepdepenuus cBeta u cnocoOsl ee HabmoaeHus. Judpakuus cera.

17. llonspuzanus cBeTa, NOISPU30BAHHBIN U ecTeCTBEHHbIN cBeT. Jlucnepcus ceera. CrieKTpsl

1 uX TUNbl. ClIEeKTpaJIbHBIN aHAIU3.

18. YO u UK u3nydenwne, ux CBONCTBA M METO 1Bl HaOMOAcHHS. bronormueckoe neficteue YO u
UK wn3znydenus. [Ipumenenune YO uznyueHus i ¢/X IpOU3BOJICTBA.

19. Ilpupoxa TemmoBoro u3mydeHusi. AGcomoTHO yepHoe Teno. 3akoH Ctedana — bonpimana,
Buna. TemnoBoe n3iydeHue Tesna )KUBOTHBIX.

20. Paznuunbie Bubl moMuHecieHIuH. [IpaBmio Ctokca. 3akoH Basuinosa. JIFOMIUHECTICHTHBIHA
aHaJIN3.

21. TlomyyeHne peHTIeHOBCKOTO U3JIy4YEHHsI, €T0 CBOWCTBA. PEHTreHoIMarHocTuKa.

22. Jlazepsl. dusznueckue u OMOIOTHYECKHE CBOICTBA JIa3epHOI0 M3ITy4EHHUS.

5.3. Temsl pedepaTtos:

buonornueckoe neNCTBUE PEHTICHOBCKUX JIyYEil.

VYapTpa3Byk u OUOIOTHSI.

OXO0 B XU3HU KUBOTHBIX.

buodusuka yiapTpasByka.

Ponp MOMEHTA CHIIBI, MOMEHTA UHEPLIMU B IBU’KECHUHM HACEKOMBIX, IITULL, >)KUBOTHBIX.
TemooOMeH, €ro pojib B )KM3HU KUBOTHBIX.

[TpuMeHeHue >neKTpUYecTBa B OMOJIOTHH.

OnexTpodusnKa )KMBOro OpraHu3Ma.

. Kak nosBnstorcs 6uotoku.

10. buodwusnka mopaxeHus MEKTPUIECTBOM.

11. buonoruyeckoe AeicTBUE paOAKTUBHBIX JIyde.

12. DIeKTpOMarHUTHOE U3JTYYCHHUE U €r0 ICHCTBHE HA OPTaHU3M KUBOTHBIX.

LCoNoOAEWNE



13.
14.

15.
16.

17.

18.
19.

20.
21.
22.

23.

24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

JleficTBHEe HOHU3UPYIOIINX U3IyYCHUN HA KIIETKY.
BiusHue MOHM3MPYIOIIMX HW3JIyYEHUN HAa HEPBHYIO CHCTEMY, OpraHbl YyBCTB, TKaHH,
SH/IOKPUHHBIE )KEJIE3bI.

Peakuyst KpoBU M KPOBETBOPHBIX OPraHOB HA MOHU3HMPYIOIINAE U3ITyYCHUS.
JleiicTBrE MOHU3UPYIOIIETO U3IYyUYEHHUS HA OpraHbl MUIIEBAPEHUS, CEPACUHOCOCYIUCTYIO
CUCTEMY, OPraHbl AbIXaHMsI, OpPraHbl BBIACICHUSA, HA KOCTH, XPSAILIHU, MBIIIIBI, HA OPraHbl
Pa3MHOKEHUS U IOTOMCTBO KUBOTHBIX.
3HAaYEHUE €CTECTBEHHOM PaJMOAaKTHUBHOCTH M MAJIbIX 103 MOHU3HPYIOIIUX U3ITYyYCHUH B
OMOJIOrMYECKUX MPOLIECCaX.
JlyueBble opaxxeHus )KUBOTHBIX.
Vcnonb30BaHue pajioOakKTUBHBIX U30TOMNOB B KAYECTBE MHIMKATOPOB (MEUEHBIX ATOMOB),
JUISL TUATHOCTUKU U JICYEHUS] )KUBOTHBIX.

Crepwinsanys ¢ IOMOLIbI0 HOHU3UPYIOIIUX U3TYyYCHHUH.
Pagromerpuueckast M painoOXUMHUECKas IKCIIEPTH3a 00BEKTOB BETEPUHAPHOTO HA/I30Pa.
SABnenus  guddy3un U ero poiab B O00ECHEUEHUM KHU3HEICATEIbHOCTH KHUBBIX
OpraHU3MOB.

Il 3akoH TepMOOMHAMUKM M OTKPHITHIX cucTteM. CTallMOHapHOE COCTOSHUE
OHMOJIOTNYECKUX OOBEKTOB.
XKunkue kpucramisl ux puzndyeckue cBocTBa. Kuakue Kpucramisl B OM000bEKTaX.
MexaHuka cepae4HOCOCY IUCTON CUCTEMBI.
O dexr lomiepa u ero UCMOIb30BaHUE B YIBTPA3BYKOBOM JUATHOCTHKE.
['eomaruuTHOE 10JI€, €T0O BIHUSHUE HA )KUBBIE OPTaHU3MBI.
[TpruMeHeHre MarHUTHOTO HOJIs B TEPaNeBTUYECKUX LEeIsIX. MexaHu3M OHOJIOrHYecKoro
JENCTBUS MAarHUTHOTO TI0JISL.
CBeToBOABI ¥ IPUMEHEHUE BOJIOKOHHOM ONTHKHU B IMarHOCTUKE U XUPYPIHH.
[Tornomenue ceera. Meron konopumeTpun. DOTOINEKTPUUECKUIN KOTOPUMETP.
[Tpunun paboThl 377EKTPOHHOTO MUKPOCKOTIA.
buomomunucenius. Ceepxcinadoe cBeueHUE KUBbIX TKaHEH.
Heperennsie npoOieMbl pU3NKH 1 OUOPU3UKH.
JBwxkenue. JIBuxenue B 1ByX usmepeHusx. [I[pbpkok B IMHY ¢ paszoera.
Ponb ¢u3uku B pemieHnu rio0anbHbIX TpoOIeM.
Cunel B coctossHUM paBHOBecHsl. (CHcTeMbl BBITSKKM KocTel. Cuiibl, AeWCTBYIOLINE HA
MBILIIBI U KOCTH).
@yHaMEeHTaJIbHbIE CUJIbI TPUPO/IBI.
3aKOHBI COXpaHEHU B (PU3HKE.
Cunel B ipupoie.
PacTenus — reHnanbHble HHXXEHEPBI B IPUPOJIE.
VYpyrue cBOWCTBa KOCTEM U TKaHEH.
ITpounsle matepuainsl. CruiaBbl.
VYcTanocTs v Moi3y4yecTb MaTepHaoB.
TBepble ANEKTPOIIUTHI.
Mertamnyprus u 610I0THSL.
YIpyrocts u BA3KOCTb.
buoputmus u ee npobIeMbl.
IIpupona u putMm.
PutMudeckue npouecchl B )KUBBIX OpraHU3Max.
Kocmuueckast GMopuT™MOIIOTHS.
®du3nka U My3bIKa.
O BoJHAX, KOJIEOAHUSX U KJIETKaX.
Konebanus u nepemMeHHbIE CUIIBI.
BonHoBas MexaHuKa.
PensiTuBuCTCKas MEXaHUKA.
AKyCTHYECKHE CPEICTBA YIPABIEHUS IIOBEIEHUEM KUBOTHBIX.
3ByK. 3ByK MOpSl.



58.
59.
60.
61.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
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87.
88.
89.
90.
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92.

6.

YapTpa3ByK B 300MHKCHEPHOU IIPAKTUKE.
buonornueckoe neiicTBUe yabTpa3ByKa.

3BYyK U €ro Mnpupo/ia.

YJ'IBTpa?)BYK " €ro IpUMEHECHUEC B CCIILCKOM XO03SICTBE.

DOoTOTEpPMOAKYCTHKA.

BozneiicTBue yapTpa3Byka Ha BELIECTBO.

VYnbTpa3BykoBbie hoTorpaduu.

brictpee 3ByKa.

[Tpo6nembr moBbimenust KIIJI TeroBeix aBuraTeneit u peanbHbie Bo3MoxkHoctn MI'J] -

3IIEKTPOTCHEPATOPOB.

HeB03MO0KHOCTh BEUHOT'O IBUraTelIsl BTOPOTO POAA.

JKuBoii OpraHusM — OTKpbITasi TEPMOJUHAMUYECKAs] CUCTEMA.
PosxneHue v nepBblie Maru 3JeKTpOOUOIOTUH.

Kak B kj1eTKe BO3HMKAET pa3HOCTh ITOTEHIIUATIOB?

Kak Bo3HHMKaeT HEPBHBIN UMITYJIbC?

JKusoii Tenerpad.

OO01eHre KIETOK MEXTy COOO0M.

Hcnonb3oBaHne «KUBOTHOTOY» SJIECKTPUUECCTBA JJIs PEIICHUS BAKHEHIITUX 3a/1a4.
Kak akynel ucnonb3ytor 3akoH OMa ¥ TEOpUIO BEPOSITHOCTEH?

Boprba ¢ mrymamu.

DIEKTPUUECKOE OPYIKUE U IJIEKTPOIOKATOPHI.
DNEeKTpUUECKOe X0391iCTBO UHPY30PHH.

QHGKTpOCTaHHI/II/I KIICTOK. BaKTepI/II/I - IICPBBIC DJICKTPUKHU 3emn.

IIpupona ceera.

BzaumojeiicTBre cBeTa ¢ BEIIECTBAMM.

JIFOMUHECIIEHTHRIN aHaAIN3.

buonoruueckoe neiicreue MK — u3nydeHus u ero npuMeHeHHUE B C/X dKUBOTHOBO/ICTBE.
buonorundeckoe neiicreue Y® — U3MydeHUs U €ro IPUMEHEHUE B C/X )KUBOTHOBOJICTBE.
buonorudeckoe neiictBue nazepHoro usiaydeHus. [lpumenenue Jlazepo B Guosioruu u

MEOUIINHE.

buodusuka 3puTeaTbHOr0 BOCHPUSITHS.
[IpoGnemMbl pa3BUTHS AaTOMHOM YHEPTETUKH.

AHTHYacTuIBl BO BeelleHHOM.
CHoBa 00 aTOMHBIX CTAHIIUIX.
YacTuna, KOTOPYIO HaJ0 HAUTH.

IIpuMeHeHne paAOaKTUBHBIX H30TOIIOB B CEJIbCKOM XO35HCTBE.

PannoakTHUBHOCTH B HaIlleM JOME.

DoHJ OLIEHOYHBIX CPpEaACTB AJIAA IIPOBEACHUS HpOMe)l(yTO‘IHOﬁ aTreCcTallumn

oﬁyqamumxca Mo AMCHMIIJINHE

6.1 IlepeyeHb KOMIETEHUMI C YKa3aHUEM 3TANOB UX (pOPMUPOBaHMS B MpoLecce
0CBOEHUs1 00pa30BaTeJIbHON MPOrPpaMMbIl

Koo T — Ilepedens uIaHUPYEMBIX HanmenoBanue
Komne- p pe3yNbTaTOB OOYUYEHHUS 110 OLICHOYHOTO CPEJICTBA
KOMIIETEHIIUH
menHyuy JTUCITUTIITNHE
3namo: Tecr
NI-4onk-4 Ucnonszyer |~ coBpemenpre | 3aieTHbi et
3HaHUS OCHOBHBIX 3aKOHOB
(bu3uYecKue MpeacTaBICHUS
Gu3UK  HEOOXOIUMBIX st
00 OKpy’KarIleM ueroBeKa
OIIK-4 | pemeHust CTaHAAPTHBIX 3a/1a4
s o6nacry | COBPEMEHHOM  MHpE;
L — - OCHOBHBIE TEOpUH U
HS TeIBHOCTH byHIaMEHTATBHBIC TTOHATHS
(bU3KKY; 3aKOHBI U SIBIICHUS,




TPaHULIBI X
MIPUMEHHUMOCTH;

- Ha3HAYCHHWE W TPHUHIIUAIIBI
NEUCTBUA BaXKHEUIIINX
bu3HYECKUX MPUOOPOB.
Ymems:

-  TPUMCHSTh Pa3IUYHbBIC

METOJIbI dusHuecKux
u3MepeHuit u  00paboTKH
HKCTIEPUMEHTAIBHBIX
JTAHHBIX;

- OOBSACHATH  OCHOBHBIC
HaOI0aeMble  TIPUPOAHbBIC
U TEXHOTCHHBIC SIBJICHUS H
3¢ heKTh C MO3UIUU

byHIaMeHTaIbHBIX
bu3IIECKUX
MpeCTaBICHUN;

- pemarb  3amayd = U3
Pa3IUYHBIX pasnenoB
¢buzuky;

- paboraTh C ammapaTtypoit
JUIS bu3nyecKux
HCCIICIOBAHHUM;

- BBJICIATH KOHKPETHOE
¢dusnueckoe conuepkaHue B
MPUKJIATHBIX 3amadax
npodeccuoHaIbHON
NEeSITETTHHOCTH.

Bnaoemsy:

- HaBBIKOM  TIPOBEICHHS
¢du3uveckoro
OKCIIEPUMEHTA, B TOM YHCIIe
MPaBUIBHO
OKCILTyaTHPOBaTh OCHOBHEIE
npubopsl U 000PYOBaHUE B
COBPEMEHHOHN  (u3nueckoin
nabopaTopuu;

- HaBBIKOM 00pabOTKH H
UHTEPIPETUPOBAHUS
pe3yJIbTaTOB SKCIIEPUMEHTA;
- HaBBIKOM IPUMEHEHHS
OCHOBHBIX METOIOB
(bu3NKO-MaTEMaTHYECKOTO
aHanmu3a Ul peleHHs
€CTECTBEHHOHAYYHBIX
3ajau.




6.2. lIkaanl oeHNBaHUSA
IlIkaja oneHUBaHHs 3a4eTa

— OIIEHKA «3a4TEHOY» BBICTABJISACTCS, €CJIM 00yJaIOIIUKCS 00IaIaeT JOCTATOYHO MOJHBIM
3HaHHEM Kypca (DU3UKH; €ro OTBET IMPEJACTABISCT IPAMOTHOE M3JIOKCHHE y4eOHOro MarepHalia
M0 CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B (DOPMYJIHPOBAHUM TOHITHA U
3aKOHOB; MPABWJIBHO NMPHUMEHEHBI TEOPETUYCCKUE TOJOKEHUS, TOATBEPKICHHBIC MPUMEPAMU;
CAeNaH BBIBOJ; 00a BOMpPOCA OCBEHICHBI IOJHOCTHIO WM  JIOBOASTCS IO JIOTHYECKOTO
3aBEpPIICHHS ITPU HABOIAIIMX/TOIIOTHUTEIBHBIX BOIIPOCAX MPEIOIaBaTelIs,;

— OIICHKAa «HE 3a4YTCHO» BBICTABIISICTCS, ©CJIM CTYJACHT HE 3HACT 3HAYHMTEIBHYIO YacTh
MaTepuana; JAOMYyCTHJI CYIIECTBEHHBIC ONMIMOKH B IPOIIECCE W3IIOKEHUS, HE YMEET BBIICIUTH
IJIABHOE W CJeJaTh BBIBOJ; IPHUBOJUT OIIMOOYHBIC ONPEICIICHUS; HU OJHMH BOIIPOC HE
PaccMOTpPEH JI0 KOHIIA, HABOSIIIME BOMPOCKHI HE TTIOMOTAIOT.

IMIkana omeHUBaAHUSA TCCTHUPOBAHUS HA 324Y€TEC

% BBINOJHEHHS 3aJaHUS PesyabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3a4TEHO

6.4. TunoBble KOHTPOJILHBIE 32/IaHUS WM HHbIe MATEPHAJIBI:
VYka3aHbl B IpUIOKEHUH 1.

7. IlepeyeHb OCHOBHOI ¥ /IONOJIHUTEJIbHOI Yy4eOHOH JHTepaTypbl, HEOOXOAUMOH 1JIf
OCBOEHMS THCIHUILIHHBI
a) OCHOBHAsI JIUTEpATypa:

1. T'pabosckwuii, P. . Kypc ¢usuku : yaebnoe nocodue ainst By3oB / P. U. I'paboBckmii. — 13-e
u3a., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8. —
Texkct :  anexTpoHHBIH /  JlaHb:  aymekTpoHHO-OMONMoOTewHas cucrema. —  URL:
https://e.lanbook.com/book/184052

0) JONOJIHUTENbHAS JINTepaTypa:

2. Kazannesa, A. b. COopHuK BOTIpOCOB U 3a1a4 1o oOmiei ¢usuke. Paznen 5. MonexynsapHas
¢duzuka : yuebHoe nocodue / A. b. Kazanuesa, H. B. Couna, I'. H. 'onbiiman. — Mockaa :
[Mpomereit, 2012. — 144 c. — ISBN 978-5-7042-2340-5. — TekcT : 31€KTPOHHBINA //
OnekTpoHHO-OmOmuoteunass  cucrema  [PR BOOKS : [caiiT]. —  URL:
https://www.iprbookshop.ru/18616.html

3. Koukun, b. b. ®usuka. Yacte I. Mexanuka. MonekynspHas ¢u3uka U TepMOJIUHAMHKA :
yuebnoe nmocooue / b. b. Konkun, B. I1. Cadponos, f. b. KoncrantunoBa. — PoctoB-Ha-
Hony : Ceepo-KaBkazckuii ¢unuanr MOCKOBCKOTO TEXHHYECKOTO YHHBEPCHUTETa CBSI3U U
uHpopmaruku, 2011. — 61 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH // DIEKTPOHHO-
OoubnuoreyHas cucremMa IPR BOOKS: [caliT]. — URL:
https://www.iprbookshop.ru/61320.html

4. MonexynsipHas Gpu3MKa U OCHOBBI TEPMOJMHAMUKH : yuyeOHoe mocodue / coctaButenu O. M.

AnbikoBa. — AcTpaxaHb : ACTpaxaHCKUN TOCyIapCTBEHHbIH yHHUBepcuTeT, M3marenbckuit
JIOM «AcTpaxaHCKui yHuBepcute™», 2019. — 223 ¢. — ISBN 978-5-9926-1058-1. — Texkcr :
ANEKTPOHHBIA // DnexrpoHHO-OmMOMmMoTreyHass cucrema [PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/99503.html
5. COopHuK BOmpOCOB | 3amad mo obmen ¢uszuke. Pazgen 3. Ontuka. Pazgen 4. KBanToBas

¢usuka / H. B. Couna, A. b. Kazannesa, 1. A. BacunneBa, I'. H. ['onbiman. — Mocksa :
[Mpomereit, 2013. — 194 c. — ISBN 978-5-7042-2414-3. — TekcT : 31EKTPOHHBINA //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS: [caiiT]. — URL:

https://www.iprbookshop.ru/24021.html.



https://e.lanbook.com/book/184052

8. IlepeueHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn ""MHTepHeT"

www.all-fizika.com - Bce o pusuke. CroBapu, HHPOPMAIIMOHHBINH MaTePHAIBL.

WWW.ph4s.ru - ®usuka, XMMHs, MaTeMaTHKa CTyJACHTaM M IIKOJbHHKaM. OOpa3oBaTe/IbHbIM
npoektT A.M.Bapruna. YueOHUKY U qpyTasi TUTepaTypa.

www.fizika.ru - ®usuka. Ru. Caiit mis npenogaBaresieit GU3NKH, YIAIUXCSA U UX POIUTEIICH.

9. MeToanyeckue yKka3aHus J1Jisi 00y4alOUIUXCsl 10 OCBOEHUIO TUCITUTIMHBI

1. ®usuka: maboparopusiii mpaktukym. / Coct. E. A. IlpockypskoBa. — Tiomens: ['AY
CesepHoro 3aypanbs, 2017. - 144 c.

2. benmanosckuii A.C., ®u3uka ¢ oCHOBaMU OMO(PU3UKH, METOAMYECKHUE YKa3aHUS 110 U3YICHUIO
TUCHUIUIMHBL M 3aJaHusl A7 CaMOCTOSITENIbHOM paboThl 3a04HOM (opmbl 0OydeHHUS IO
HaMpaBJICHUSAM: 300TEXHUs, BETEPUHAPHUS, BETCPUHAPHO-CAHUTAPHAS IKCIIEPTH3a, OMOIOTHA. —
Tromenn: TI'CXA, 2012. — 105 c.

3. IIpockypsikoBa, E. A. ®u3uka 3eMeHTapHBIX YacTHIl: y4eO.mocodue s c.-X. By3os/ E. A.
[TpockypsikoBa. — Tromens: 'AYC3, 2013.- 104 c.

10. [lepeyenb HH(POPMAIITHOHHBIX TEXHOJIOTHI — HE TpeOyeTcs
11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIHIINHBI

1-23 JlaGopaTopusi ONTUKU: YCTaHOBKAa JUIsl WM3MEpPEHHUs JIMHBI BOJHBL. JIU(paKIMOHHAS
peuieTKa, MeKTpUYecKas jJamIia, MUKPOCKOII, CTEKIISIHHbIE TUIACTHHBI, MUKPOMETP, BaKyyMHBI
dboTorIeMEHT, JTaJlOHHAs JaMIOYKa, ONTHYECKas CKaMbsi, MHKPOAaMIIEPMETP, BOJBTMETD,
MOTEHIIUOMETP, COCAMHUTEIIbHBIC TTPOBO/IA.

1-24 JlaGoparopust 2JIEKTPOCTAaTUKM U  IJIEKTPOAMHAMUKH: aMIEPMETPhl, BOJIbTMETPHI
pa3IMYHBIX BUJIOB, TIOTEHIIMOMETP, BOJBTMETP, aMIIEPMETP, COMPOTHBICHHUE Harpy3Ku
(peoctat), wimrou, ucrouHuk nutanus 200 B, manTorpad, peocraT, K04, 30HJ, UCTOUYHHUK
nutanus 50 B, Tepmmucrop, MarasuH CONPOTHBICHUS, TEPMOMETp, TalbBAaHOMETp, KIIIOY,
MOTCHIIMOMETP,  JJIEKTPUYECKas IUIUTKA, TAHTEHC - TaJIbBAaHOMETP, MOTCHIIMOMETD,
MepeKIIoYaTeNb, KOMIAc, HICTOYHUK Toka 50 B.

1-18 JIaGopaTopusi MEXaHUKH U MOJEKyJIsspHOU (pusuku: [Ipubopsl o onpeseneHnto MIOTHOCTH
TBEPJOTO Tena (aBTOPCKOE MCIIOJIHEHHE), M0 U3YYCHHIO KOJIeOaTeabHOTO JBM)KEHUS (aBTOPCKOE
VCIIOJIHEHHE), IO U3YyUEHHUIO BPAIIATEIbHOTO IBUKEHUS (AaBTOPCKOE UCIIOIHEHUE), IO U3YUEHHIO
BpalaTeIbHOIO JIBWKEHHS (aBTOPCKOE MCIIOJNHEHHE), M0 ONPEAETICHUIO SBICHHUS BS3KOCTH
KUAKOCTH, KOOPPHUIIMEHTA TOBEPXHOCTHOTO HATSXKEHUS )KUJIKOCTH (aBTOPCKOE HCIIOIHEHHE).

12. OcoOeHHOCTH OCBOEHUSl AUCHUILUIMHBI Ui MHBAJIUAOB M JIMI € OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 310POBbSA

OOyuenune oOydarolUXcss C OrPaHUMYEHHBIMM  BO3MOMKHOCTSIMH  3JI0POBBSL NP
HEOOXOIMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalNTHPOBAaHHOM paboueil mnporpamMMmsl ¢
UCTIOIb30BAaHUEM  CICIHAIbHBIX METOJOB OOyYeHHS W JUJAKTHYECKHUX MaTepHaoB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOCHHOCTEH MCUXO(PHU3UUECKOTO pPAa3BUTUSA, WHIUBHYaJIbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 37I0POBBS TAKKX 00ydaronuxcs (00ydaromerocs).

B memsix ocBoeHus yueOHOM mporpamMmbl AMCUUIUIMHBL WHBAJIWAAMHA UM JIMOAMH  C
OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0OPOBbS 00ECTIeYMBACTCSI:

* JUI1 UHBAIWAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbSI 10 3PEHUIO:
pa3MeleHne B JIOCTYIHBIX TSI 00yYaIOMIMXCs, SBISIOMIUXCS CIETBIMU WIIH CIIA0O0BUISIIIMH,
MecTax M B aJalTUPOBaHHON (opme crnpaBoyHOM HHGPOpPMALMKM O PACHHCAHUU Y4EOHBIX


http://www.all-fizika.com/
http://www.ph4s.ru/
http://www.fizika.ru/

3aHSITHIA; MPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIETO oOyuaromemycs HEOO0XOAUMYIO

MTOMOIIIb; BBIITYCK albTEPHATUBHBIX ()OPMATOB METOJINYECKUX MaTepuasoB
(xpynHbIi wpudT MM ayauodailiel), UCMOIb30BaHUE BEpCUH caifta s cnaboBupsaumx DbC
IPR BOOKS u cniennansnoro moominsHoro npuiokeruss IPR BOOKS WV-Reader (mporpammbl
HEBU3YAIBHOTO JOCTyna K WHGOpMAalWU, NpeTHA3HAYCHHON MJiT MOOWUIIBHBIX YCTPOWCTB,
paboTtarommx Ha ornepanuoHHo cucreMe Android m 10S, xkoTopas He TpeOyeT creruaibHO
00y4eHHOTO accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTarOT CO CBOMM YCTPOWCTBOM
MPUBBIYHBIM CITIOCOOOM, UCIOJIB3YS CHIEIUANBHBIEC IITATHBIE IPOTPaMMBbI JJI HE3pAYUX JIOJEH, ¢
kotopeiMu IPR BOOKS WV-Reader umeet moaHyr0 COBMECTUMOCTH);

* Uil WHBAIMJIOB M JIMI[ C OrPAHMYEHHBIMA BO3MOXXHOCTSIMH 3[I0POBBSI MO CIyXY:
Ha/JIeXKAIMMHU 3BYKOBBIMH CpPEICTBAMU BOCIIPOM3BeIeHnE NH(POpMAIUY;

* Uil WHBAIMIOB W JIMIl C OTPAHWUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS, HWMEIOIIUX
HapyLICHUsT OMOPHO-JBUTATEIBLHOTO ammapaTa: BO3MOXHOCTh OECHpensTCTBEHHOro J0CTyma
00ydJarmuxcsi B y4eOHbBIE MOMEIIEHHUs, TyaJIeTHbIE KOMHATHI U JAPYTUe MOMEIeHus Kadeapsl, a
Tak)Ke MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4YaIOMIMXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOy4YaIOIIUMUCS, TaK U B OTAEIbHBIX TPYIIIAX UIU B
OTJICTIBHBIX OpPTraHU3aIUsIX.



IIpunoxenue 1
MuUHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanust PO
®I'bOY BO I'ocynapcTBeHHBIN arpapHblid yHUBEpcUTET CEeBEpHOro 3aypasbs
NHXeHEepHO-TEXHOJIOIrMYECKUN HHCTUTYT
Kadenpa sneproodecnedenus cenbckoro xo3sucTaa

OdOH/ OLIEHOYHbLIX CPEJCTB

1o yueOHoH aucturiiae Pu3nka

JUUIsL HanpaBJieHUs: moArotoBku 36.03.02 3oo0texHust

06paSOBaT€JII>HaSI ImporpamMma «buorexnojoruu B KHNBOTHOBOJCTBC»

VYpoBeHb BhIciIero 00pa3oBaHus - OakaniaBpuaT

Pazpaboruuk: gouent C.M. KopHes

YTBepkIeHO Ha 3aceiaHnu Kadeapsl
poTokoJI Ne9 ot «25» mas 2023r.

=
W.o. 3aBeayromero kadeapoit /L N.B.CaBuyk
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KOHTPOJIBHBIE 3ATAHUS U UHBIE MATEPUAJIBI OHEHKH
3HAHWH, YMEHUI, HABBIKOB U (MJIH) ONBITA JAeATeJILHOCTH, XapaKTepu3yKolne
Tanbl GopMHUPOBAHUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCIMIIINHBI

PU3NKA

1.Bonpochl K NpOMeKYTOYHOM aTTecTanuu B popme 3auera

OIIK-4 - Criocoben
000CHOBBIBAThH U
pean30BbIBATH B
npodeccuoHaIbHOM
JEATETLHOCTH
COBPEMEHHBIC
TEXHOJIOTMH C
HCIIOJIb30BAHUEM
npubOpHO-
WHCTPYMEHTAIILHOU 0a3bl
1 HCITOJIb30BaTh
OCHOBHBIE €CTECTBEHHBIE,
OuoyloruuecKue u
podeccuoHaIbHbIC
ITOHATHSA, a TAKKE
METO/IbI IIPH PEIICHUH
o0menpodeccCHoHaTbHBIX
3a7a4

1) MexaHu4yeckoe  ABMXKCHHE.  BHABI  MEXaHHYECKOTO
JIBUKCHUSL. Cpennsisi, MT'HOBEHHasI CKOPOCTh
MOCTYNATEJIbHOTO ABH)KEHUSI.

2) CpenHee, MrHOBCHHOEC YCKOPEHHE IOCTYIATEIbHOIO
nBrkeHus.  HopmanbHoe,  TaHTeHLIMAIbHOE,  MOJHOE
YCKOpEHHE.

3) Cpennee, MrHOBeHHOE yrioBoe yckopenue. CBs3b

YTJIOBOI'O YCKOPEHUS C TAHTC€HIUAIbHBIM.

4) CpenHsisi, MTHOBEHHas! YIJIOBas CKOpOCThb. BpamarenbHas
CKOpPOCTb.

5) 1 - ii3akon HerotoHa. 2 — i 3akoH HeroToHa (B 0OBIYHOM U
Qg epeHIaIbLHOM BUIE).

6) Mwmmysbc. 3aKOH COXpaHEHUs UMITYJIbCOB.

7) MowmeHT cuiibl (B BEKTOPHOM M CKaiisipHoM Buje). [liedo
CHJIBI.

8) MowmeHT uHepHHMH (IS dJIeMeHTapHOW Macchkl). OT 4ero
3aBUCUT MOMEHT UHEPIIMH TBEPJOTO Tela.

9) OcHOBHOE  ypaBHEHHE JMHAMUKUA  BpaIaTeIbHOIO
nBokeHus. [IpoBecTH aHANOTHIO JAaHHOTO YPaBHEHUS CO 2
— M 3ak0HOM HbroToHa.

10) KosnebarenbHOe  ABWXKEHHE.  YpaBHEHHE  CKOPOCTH,
YCKOpPEHUs, KOOPAMHAThl HE3aTyXalolUX rapMOHHUYECKHX
Kose0aHui. AMITIIMTY1a, IEPHOJ, YaCTOTa KoJeOaHuil.

11) BeiHyxIeHHBIE KoteOanus. Pe3onaHc.

12) Pabota (s;memeHTapHas, MOJHAs). MOIIHOCTh (CpeaHss,
MIHOBEHHas). OHeprusa. Buapl sHeprum (KuHETHUYECKas,
MOTEHIMATbHAs).

13) TlonHas MexaHUYECKass SHEPIHsl. DHEPTHUS BPAIAFOIIETOCS
Telsa. 3aKOH COXPaHEHHsI MEXaHUYECKOM SHEprHH.

14) MexaHu4eckue BOJHBL. BUIBI  BOJH: MOINEpPEYHbBIC,
MPOAOJIbHBIE. Y paBHEHHE TNIOCKONH MEXaHUUYECKOW BOJIHBI.

15) 3BykoBble BOJIHBI. HTCHCHUBHOCTh 3ByKa. YPOBCHb
MHTeHCUBHOCTU. 3akoH Bebepa — ®exHepa. 3BykoBoe
JTaBJICHHUE.

16) VYnberpazByk. Wuppassyk. Dddexr Horepa. dopmyna
yactoTel [lomnepa. Ilpumepsl mnpumeHenus >3¢dekra
Jloruiepa B MeIMIIMHE U OUOJIOTHH.

17) Ocuognbie nonoxenust MKT. CteneHb cBOOOIbI MOJICKYT.

18) OcnoBHoe ypaBHenne MKT. CpenHsisi KuHETHYECKas
9HEprusi MoJjekysl. AOcComoTHas MIKajga TeMIeparyp.
AOGCOIOTHBIN HOJIb.

19) UneanbHbiii ra3. YpaBHenue MenzeneeBa — Kiaiinepona.
Peanbubii Ta3. VYpaBHenne Ban — nep — DBaansca.
CxxmkeHue rasa.




20) SlBnenne mepeHoca. YpaBHEHUS SBICHHH IepeHOCA:
nuddy3un, TETIONTPOBOHOCTH, BHYTPEHHETO TPEHUSI.

21) TepmoauHamuueckue mnapamerpbl. Temiora. Pabora mpu
paciiMpeHun raza. BHyTpeHHss sHeprusl.

22) 1-i1, 2-it 3akoHBl TepMoauHamuku. OOpaTumble U
HeoOpaTuMble mpoliecchl. TerioBas MalnHa.

23) DIEKTPOCTATUYECKOE TMOJIE, €r0 HAampsHKEHHOCTh. [loTok
HanpsbKeHHOCTH, Teopema ["aycca.

24) PaboTa mepeMeleHus IeKTPUUECKOro 3apsijia B CHIIOBOE
anekTpoctaruyeckoe mnose. [lorennuman. HanpspkeHHOCTH
MOJISt KaK TPaiueHT MOTEHIIHAaa.

25) TIpoBOJHMKM B CHJIOBOM 3JIEKTPOCTATHYECKOM  IMOJIE.
DnexTpocTaTHuecKas  3alluTa. DNEeKTpOCTaTUUECKUE
SIBJICHUSL.

26) JIudeKTpUKH B CHJIOBOM  3JIEKTPOCTATHYECKOM  IMOJIC.
[lonapuzanus  AUPIEKTPUKOB,  BUABI  IMOJSPU3ALINU.
JlnsnexTpudeckast IpOHULIAEMOCTb.

27) DIeKTpOEMKOCTh MPOBOJAHKMKA. KoHmeHcaTopbl. DHeprus
COII. XXuBoii opraHu3M B CHUJIOBOM 3JIEKTPOCTATUYECKOM
ToJIe.

28) DnekTpuuecKHii TOK B MeTayuiax. 3akoH Oma (B OOBIYHOM U
middepeHaIbHOM  BHE). TerioBoe AEWCTBUE TOKA.
DneKTpoHarpeBaTeNbHbIE YCTPONUCTBA.

29) IoaynpoBOMHUK © €ro CBOWCTBA. DIEKTPOHHAas U
JBIpOYHAsi, COOCTBEHHAass W TMpPHUMECHas MPOBOJUMOCTU
MOJTYTIPOBOIHUKA. 3aBHCUMOCTh COIIPOTHBIICHUS
MIPOBOJHHKA OT TeMIepaTypsl. TepMucrop.

30) IMoaynpoBOIHUKOBBIN  JHOMA. 3amUparoiiuid  CIIOH B
MIOJTyTIPOBO/IHUKAX U €T0 BHINPSAMIIAIOLIEE JeiicTBUE.

31) DnekTpuueckuii  TOK B rasax.  BosjbTrammepHas
XapaKTEPUCTHUKAa Ta30BOr0 paspsaa. AdPHOHBI M HX
MIPUMEHEHUE.

32) TlocrostHHOE MarHuTHOE noJe. MarnutHoe

B3aMMOJICHCTBHE TPOBOAHUKOB C TOKOM. 3aKOH Amriepa.
Nunyxuus [IMII. 3akon buo — CaBapa — Jlanaca.

33) BermecTBo B MarHATHOM ToJIe. MaruauTtHas
MIPOHUIIAEMOCTb. JluaMarHuTHbIE, napaMarHuTHBbIE,
(dbeppoMarHuTHBIE BemIecTBa. MarHuTHOE Toje 3emMid U
ero JeiicTBrue Ha OMoIoruyeckre 0OBbEKTHI.

34) DnekTpoMaruuTHas wuHAyKIMA. CamouHaykims. OMNbITHI
®apaned. MUHIyKTUBHOCTS.

35) OtpakeHue u mpejgomieHue cBera. [1oaHOE OTpakeHHe U
UCIOJb30BAHUE ATOTO SIBJICHUS B ONTHYECKUX MPUOOpPaXx.
CBETOBOJIHI.

36) DHepreTndeckue (HOTOMETPHUUESCKHE BETHUMHBI U €TUHHIIBI
ux n3Mepenus. Kpusas BumHOCTH.

37) CBeroBble (OTOMETPHUYESCKHE BEIWYMHBI M CIMHUIIBI UX
U3MEPEHUM.

38) Unrepdepenuns cBera. YCIOBHS yCUJICHUS U OCIA0ICHHS
CBETOBOH BOJIHBI.

39) dudpaknust cBera. [lpunmun [rolirenca — Openens.
Judpakimonsas pemetka. JudpakiinoHHbIA COEKTP.




40) Hucniepcus cBeta. Criektpbl. ClieKTpalbHBIN aHAU3.

41) IMormomenne  cBera. 3akoHsl  byrepa u  bepa.
buonoruueckoe 3HaYEHUE COJIHEYHOT'O CBETa.
doroxuMuyeckue 1 GoToONOIOrHUECKUEe PEAKIIIH.

42) YaprpaduoneroBoe W WHPpPAKpacHOE HUIIyYCHHS H HX
OuoJI0ruYecKoe IelcTBUE.

43) Ipuposa TEIIoBOro u3ryueHus. AGCOIIOTHO YEPHOE TEJIO.
3akon Kupxroda. 3akonsr Ctedana — bonpiimana u Buna.

44) KBaHTOBBI MEXaHHU3M H3JydeHHs (IOTJIOIICHHS) CBETA.
®opmyna Ilnanka. dortonsl. doTodddexr. YpaBHeHHE
Ouinmreitna s Gorodrddexra.

45) Tlnanerapuas wmozenb aroMm. Ilocrymarel Oopa. Cruu
anexrpoHa. [Ipuauun [Taynu.

46) Buger  momubectenuud.  [IpaBuwimo  Crokca.  3akoH
Basunosa.

47) PeHTreHOBCKOE M3JIy4eHHe, ero CBOWCTBA. buosornyeckoe
JIEHCTBUE PEHTICHOBCKOTO U3JIYYCHHUSI.

IIponenypa oneHnBaHus 3a4eTa

3auer mpoxoauT B ¢dopMme TecTHpoBaHHs ¢ wucnojib3oBannem JOMOC Moodle B
COOTBETCTBUH C Tpa)MKOM TPOMEXKYTOYHOH arrectannu. OOydaromuiicss IOMycKaeTcs K
MPOMEXKYTOUHOHM aTTecTallud (3a4eTy) MO JUCUUIUIMHE MPU YCIOBUU TOCEIICHUS 3aHSATUN U
YCHELIHOTO BBIIOJIHEHUS TEKYILIEr0 KOHTPOJISI B TEUEHHE CEMECTPA, KOTOPOE BKIIIOYAET:
—TIOJIO’KUTENbHBIE OLEHKU 33 TPOMEKYTOUYHbBIE KOHTPOJIbHBIE PAaOOTHI;

— ycremHoe codeceoBaHuE 110 TeMaM, BHIHOCHMBIM Ha CAMOCTOSITEJIbHOE U3yUEHUE;

B npotuBHOM ciyyae oOyyarouiuiicss He AOMycCKaeTcs K MPOXOXKIACHUIO TECTOBBIX 3aJlaHUM, 10
MIOJIHOM JIMKBUJIALIUU BCEX 33JI0JIKEHHOCTEH.

Tecr B cucteme Moodle Bkitouaetr 30 BOnpocoB, B CIIy4ailHOM HOpsIIKE BHIOPAHHBIX U3
Oanka BompocoB. OOyuaromeMycsl NMpeAoCTaBiIsieTcsl 2 MONBITKH MPOJOJIKUTEIBHOCThIO 45

MHUHYT KaXxJas

Kpurtepun onenku 3a4era

©COoN AW

Onenka «3aureHo/He 3aureH0» BBICTABIAECTCS CHUCTEMOW aBTOMATHYECKU COTJIACHO
IIKaJe OIICHUBAHMs TECTUPOBAHUS Ha 3a4eTe.

Onenka «3auTeHO» BBICTABISETCS, €CIM HaWIyylllas MOMbITKA PEUICHUS TeCTUPOBAHUS
XapakTepu3yeTcs pe3ynbratoM He Huke 50%;

Ornenka «He 3auTeHO0» BBICTABISETCS, €CIU PE3yIbTaT HAWTYUIlIel MOMBITKH PELICHHS
TECTUPOBAHUS XapaKkTepusyercs pe3yspraToB MeHee 50%.

2.B01'lp0CbI JJIA COGCCCI{OB&HI/IH mo TeMaM, BbIHOCUMBIM HAa CaAMOCTOATEC/IBHOC oﬁyqe}me

MOMEHT cuil OTHOCUTENBHO HEMOABUKHON OCH.
VYcnoBus paBHOBecHs TeJ, UMEIOIIUX OCch BpaieHus. [lapa cun. LlenTp TskecTu TBEpIOTO

TCIa.

[IprmeHeHre ycnoBUs paBHOBECHS /1JISl BBIUMCIICHUS LIEHTPA TAKECTH.
Cratndeckue cUCTEMBI B OIIOPHO-BUTaTEILHOM aIlllapaTe KUBOTHBIX.
SBnenus nepenoca. 3akonsl Ouka u Oypee.

SIBneHus nepeHoca B OMOJIOTHYECKUX CUCTEMAX.

Bunet rernoodmena. Tepmoperysisius opranu3ma 1 Terioo0MeH B ¢/X.
VYpasHeHnue Ban-nep-Baainbca.

Kpucrannmueckoe cocTosiHUE BEIleCTBa.




10. CXIKeHue ra3oB.

11. OO6partuMble U HEOOpaTUMBIE IPOIIECCHI, 2-€ HaYaJI0 TEPMOJAUHAMUKH.

12. [IpuHIMIT IEHCTBUS TETJIOBOW MAIIIUHBI.

13. Huxn Kapno u ero KIT/.

14.  TemnnoBble MalIMHBI ¥ XOJOJWIbHbIE YCTAHOBKHU B C/X.

15.  TlousTHe sHTpONUH. 3aKOH HE yObIBAHUS YHTPOIHUH.

16.  IlonsTHE 00 OTKPBITHIX TEPMOJMHAMHUYECKUX cUcTeMax. JKuBOW opraHn3M Kak OTKpbITast
TEPMOJIMHAMHYECKAs CUCTEMA.

17.  IlepBoe Havaso TEPMOAMHAMUKHU B OMOJIOTHH.

18.  IlpeBpamieHue 3HEPTUN B OMOJIOTUYECKUX CHCTEMaxX M SHEPreTHUYECKHI OallaHC JKUBOTO
OpraHu3Ma.

19. Temnmonpoaykuusa. AKKymyiaupoBaHue 3Hepruu B Moiiekyinax AT®. Ilepenoc temna B
KHUBBIX OpPraHU3MaXx.

20.  2-e mayano TepMoauHaMuKH B Ononoruu. @opmyna [Ipuroxxuna.

21. KII/{ MBITIIIIBL.

22.  DJeKTpUYeCKHe SIBJICHUS B OMOJOTHUECKUX CHCTEMAaX.

23.  CamocrosTenbHas U HECAMOCTOATENNbHAs IPOBOJUMOCTb Ia30B.

24.  BonbprammepHas XapaKTepUCTHKA ra30BOTO pa3psiia. 3aKOHbI AIEKTPOIIH3a.

25.  Ilopor pa3pspkeHus B TKaHsaX. [[poxoskaeHne NoCTOSHHOIO TOKA Yepe3 KUBbIE TKAHH.

26.  JleWicTBHE MOCTOSIHHOTO TOKA Ha OPTaHU3M.

27.  T'anpBaHu3anus, 3J1€KTPodOpe3, IEKTPO. NOTESHIIHA.

28.  MewmOpanHbIH oTeHIMAI. TpaHCTIOPT BEIIECTB Yepe3 KIEeTOUHbIe MeMOpaHbl. OcMocC.

29.  IloHsATHe 0 KaJMeBO - HAaTPUEBOM Hacoce. buonoTeHunanbl.

30.  DnexrpomarnutHas uHAYKIuS. OnbiTel Dapanes. SBneHUs] caMOUHIYKIINH.

31.  DHeprus MarHUTHOrO nojs. [leificTBue 37eKTPOMAarHUTHOTO MOJIS HA )KUBOIM OpraHu3M.

32.  IIpumenenune DMII B puznoTepanuu.

33.  Ilonspusauus cBera, MOIIPU3OBAHHBIA U €CTECTBEHHBIH CBET.

34.  ucnepcus cBeta. CekTpsl U MX THIBL. CIIEKTpaIbHBIN aHAIN3.

35. Y@ u UK uznydenue, ux cBOMCTBA U METOIbl HAOIIOIEHUS.

36.  buonornueckoe neiicteue Y@ u UK nzmyuenwus.

37.  Ilpumenenue Y@ uznmyyeHus A ¢/X IPOU3BOJCTBA.

38.  IIpupona TeruioBoro u3ay4deHus. AOCOIIOTHO YEPHOE TEJO.

39.  3axon Credana — bonbumana, Buna. TerioBoe u3nydeHue Tena )KUBOTHBIX.

40.  Pasnmuunbie Buabl moMuHecueHun. [IpaBmino Ctokca.

41. 3axoH BaBunoBa. JIFOMMHECLIEHTHBIN aHAIN3.

42.  TlomyuyeHHne pEeHTI€HOBCKOTO U3JIY4YEHHSs, €TO CBOWCTBA.

43.  PeHTreHoauarHocTHuka.

44, Jlazepsl. duznveckre U OMOJIOTHUECKUE CBOMCTRA JIA3€PHOTO U3TyUCHHUS.

IIpoueaypa oueHuBaHus codece0BaAHUS

CobecenoBanrie MPOBOAUTCS B (hOopMe WHAMBUAYAIBHOTO OINpOca s ONpeAeTeHUs
YPOBHST OCBOSHHOCTH OOYYAIOIIMMHUCS TEM, BBIHOCHMBIX Ha CaMOCTOSTENIbHOE m3yueHue. Kak
MpaBuII0, cOOEceI0BaHMEe MTPOXOIUT Ha KOHCYIbTaluu. [IpenonaBarens 3apanee mpeaynpexiaeT
00yJaromerocsi 0 Cpokax MpoBeNeHHs codeceToBaHMs, TPEOOBAHUAX K TIOATOTOBKE MaTEpPHAJIOB,
3HAKOMHT C BOTIPOCAMH K COOECEIOBAHMUIO.

OTBeT Ha BOIPOC CYHMTACTCS NMPABHIBHBIM, €CJIH 10 CBOEMY COJICP)KAHHUIO IMOJTHOCTHIO
COOTBETCTBYET 3aJJaHHOMY BOMPOCY, COJIEPKUT BCE HEOOXOAMMBIE TeopeTHueckue (HakThl U
000CHOBaHHBIC BBIBOJIBI, @ €T'0 U3JI0KEHHUE TPaMOTHOE.

Kpurtepun ouenku codeceroBanmusi
ITo pesynbraram cobeceoBaHus 00yJarONIEMyCsl BBICTABIISIETCS OIIEHKA!



«3auTeHoy», ecau OOyJarolmUICS OTBETHJ Ha BCE NPEUIOKCHHBIC BOIMPOCHI, IMOKa3aB
XOpOIllMe 3HaHWs M0 HW3YYCHHOH TeMe, MPOJEMOHCTPUPOBAN BIAJCHHE MaTepUaIoM IO
TEOPETUYECKMM BOIPOCAM W TMPAKTHYECKUM 3aJaHUSIM W/WIA JIONYCTHI HECYIECCTBCHHBIC
HETOYHOCTH/OIIMOKU TIPH OTBETE;

«He 3auTeHo», eciu OOydYarOIIMICS OTBETHJI HE Ha BCE IPEIJIOKECHHBIC BOMPOCHI;
MPOJEMOHCTPUPOBAT HEMOJHOE BIIAJICHHE MATEPUAIIOM II0 TEOPETHYECKHM BOIpOCaM U
MPAKTUYECKUM 3aJIaHUSAM U JIONYCTHU HECKOJIBKO CYIIECTBEHHBIX OIMOOK IPU OTBETE

3. KommiekT 3aaaHuii 1Jisi KOHTPOJIbLHOMH padoThl
(3aounast hopma oOydeHus)

OOyuaromuiics BEIOMpaeT HOMEpa 3a/laHuil CBOETO BapuaHTa corjacHo tabnure 1

Tabnuna 1. BapuanTbl KOHTPOJIBHBIX 33JaHUMA

[Tocnennsa [Ipennocnennss nudpa Ne 3aueTHON KHUKKHU

nudpa Ne 0, yeTHas HEYeTHast

3a4€THOMN

KHDKKH

0 1, 25,41, 61, 85,101, 121 5, 21,44,64, 81,104, 126
1 2, 26,42, 62, 86,102, 122 6, 22, 45, 65, 82, 105, 127
2 3, 27,43, 63,87, 103, 123 7,23, 46, 66, 83, 106, 128
3 4,28, 47,67, 88, 108, 124 8, 24,50, 71, 84, 107, 129
4 10, 29, 48, 68, 93,109, 125 9, 30, 51, 72, 89, 110, 130
5 11, 33, 49, 69, 94, 113, 131 13, 31,52,73,90, 111, 134
6 12, 34,53, 70, 95, 114, 132 14,32,54,74,91, 112, 135
7 17, 35, 56, 76, 96, 115, 133 15, 37, 55, 75, 92, 116, 136
8 18, 36, 58, 77, 98, 118, 137 16, 38, 57, 78, 99, 117, 139
9 19, 39, 59, 80, 97, 119, 138 20, 40, 60, 79, 100, 120, 140

KOHTPOJIBHBIE 3A/IAHUSA

Mexanuxa u 6uomexanuxa (konebanus u 8oanwl). Akycmuxa. I uopoounamuxa u 2emMoOUHAMUKA.
1. Kocunka — n3MenpunTens MpeaHa3HaueHa sl CKallMBaHUS TPaBbl U OJHOBPEMEHHOTO
U3MENbYCHHUS KOPMOB JUISI CKOTa. 3aBUCUMOCTh yriia moBopoTa Gapabana xocuwiku KC -1 ot
BpeMeHH Jaetcs ypaBHenueM: ¢ = A + Bt + Ct3, tme B = 0,6 pan/c, C = 0,25 pan/c®. Haiitn
YIJIOBYIO CKOPOCTh BpallleHusi OapabaHa Ha JMHEHHYI0 CKOPOCTh TOYEK Ha €ro MOBEPXHOCTU
yepe3 10 c. ot Hauana Bpamenus. uamerp 6apabana 0,5 m.

2. bapaban MOTOTHIIKM BpalllaeTcsl TaK, YTO 3aBUCUMOCTH YUCIa €ro 000pOTOB OT BPEMEHHU
3amaercs ypaBHeHueM: V = A + Bt?, roe A =3 ¢cth, B=1,5 c®. CkobKo 000pOTOB cenaeT
OapabaH yepe3 5 ¢ OT Havasa BpaIieHus ?

3. Ban 3epnomonorunku MCA — 100 Hauan Bpamatbcs PaBHOYCKOPEHHO C YIJIOBBIM
yckopenueM 80 pan/c*. Kakoif yacTOThbI BpallleHHUs JOCTUTHET Basl uepe3 12 moiaHbIX 000poTOB?

4. bapaban xocunku — n3menvunrens KHUP — 1,5 nocturaer pabodeit 4acToThl BpaleHUs B
1500 06/mMuH 4Yepe3 2 MHUH OT Hayaja JBHKEHUSA. Bwrumciauth yrioBoe yckopeHue OapabaHa,
TaHTEHITMATLHOE U IMOJTHOE YCKOPEHUE TOUEK Ha €ro MoBepxHOCTH. [[namerp 6apadana 570 mm.

S. Bapaban cemaparopa «Ypan - 3», MOMEHT HHepIuu kotoporo 10* xr - M 2, Bpamaercs ¢
gactoroil 7800 00/MuH. 3a CKOJIBKO BPEMEHM OCTAHOBHTCS OapalaH, eciau K HEMY NPHIIOXKUTh
TopMO3s1Ui MOMeHT 6,28 - 10* H- m?




6. PabGouee xoseco BeHTWISITOpA, OOECIIEUYMBAIOIIETO BO3IYXO00OMEH B KOPOBHHKE,
Bpamaercss ¢ yactoroil o0/muH. Iunamerp kxoneca 40 cMm m ero macca 6 kr. Cuutas Kojeco
CIUIOIIHBIM IIWJIMHAPOM, BBIYUCIUT €r0 KUHETHUECKYI0 SHEPTHUIO.

7. JluHeiHass CKOPOCTh BEHTWJISATOPA BESUIKM Ha ero nepudepun noikHa ObiTh 9 m/c. C
KaKMM YTJIOBBIM YCKOPCHHEM BpAaIllaeTCs BEHTUJISITOP BESUIKH, €CIM ero auametp 1,2 M. ¥ OH
JIOCTUTAET 3TOM ckopocTu uepe3 3 MuH? CKOJIBKO 00OPOTOB CHIENAET 32 3TO BPEMs BEHTUIISATOP?

8. Jlnst M3y4eHus: BO3JCHCTBUSL YCKOPEHHI Ha OPraHU3M >KMBOTHBIX KPOJIMK MAacCOi 2,5 KT ObLI
MOCaXeH B IIEHTP FOpU3OHTANIbHOM Tu1atdopmbl quamerpom 1,5 M u maccou 12 kr. [TnaTdopmy
NpUBEIM BO BpallEHHWE TaK, 4yTo OHa jenaeT 15 o0/mMuH. Kak M3MEHHTCS YacToTa BpalleHUsS
w1aTopMBbl, €ClIM KpPOJUK NepeHnér or ueHtpa k e€ kparo? Bo Bpems mepexona KpoJjuka
BHEIIIHUE CUJIBI HA TUIaTGOpMY HE JeiCTBOBAIIH.

9. MoMeHT uHepimu Gapabana cemapatopa «Ypan-3» paseH 9150 kr - M?. Bapa6an Bpamaercs
ot aekTpomoTopa ¢ yactoroir 9000 06/muH. [Ipy KpaTKOBPEMEHHOM OTKIIFOUEHUH TOKA YacTOTa
BpaieHus cHuzuiach 10 3000 06/muH. Kakyro paboTy coBepIInin 3a 3TO BpeMs CUJIbI TPEHUs?

10. N3menpunTenbHbBIN Oapaban KOCWIIKH - u3Mmenpuntens KY® - 1,8 ppamaercs ¢
gactoro 960 06/MMH. BBIUMCINTH KMHETHYECKYIHO SHEpruto OapabaHa, cuuTas €ro MOJbIM
LHWIMHIpOM, eciii Macca ero 1300 kr u nuametp 600 Mm.

11. MIHTEHCUBHOCTh YJbTpa3ByKa, HCIIOJIB3YEMOIO JUIsl JeYeHHsl 3a00JeBaHUN CyCTaBOB Y
KPYITHOTO pOraTtoro ckora, cocrapiser 1,2 -10 Bt/m. Kakoe koiamuecTBO 3HEPrUU MPOXOAUT B
TeJ10 )UBOTHOTO MPH JUTUTENLHOCTH Mpoleaypbl 10 MuH, eciu miomaas Bubparopa 12 cm??

12. KonuuecTtBo sHepruu, IepenaBaeMoil yIbTPa3ByKOBOH BOJHOW Tedy >KMBOTHOTO IIpU
JIEYCHUM TIepUapTpUTa, 3a OJUH ceaHC J0JKHO ObITh 650 /K Mpu MHTEHCUBHOCTH YJIBTPa3ByKa
8000 B1/M . CKOIbKO BpeMEHH JOIKEH NPOBOAUTE CEaHC , €CIIHM IUIONIAIb BuOparTopa 15 cm? ?

13. [Tnomans 6apabaHHOM MepernoHku yenoeyeckoro yxa 0,65 cM. BeuucnuTs , Kakas sHeprus
npoTeKaeT uepe3 OapadaHHyIO MEePernoHKy 3a | MuH npu nmoctossHHOM myme B 80 1b.

14. [lym B nomeniennu ntunedadbpuku nuém nocturaet 95 nb, a Houblo cHIKaeTcs 10 65 1b.
Bo ckonbko pa3 HHTEHCUBHOCTH 3ByKa JHEM OOJIbLIE, YEM HOUbIO?

15. Ilym Ha ymuue npocturaer ypoBHa 80 nb. Takol mymM OpPUBOIUT K yXyAIIEHUIO
(U3HOIOrMYECKOT0 COCTOSIHUSI KOPOB U , B YACTHOCTH , K MaJIEHUIO0 MOJIOYHON POAYKTUBHOCTH.
Bo ckonbKko pa3 HaJl0 YMEHBIIUTh HHTEHCUBHOCTH IIyMa B KOPOBHUKE (32 CUET 3BYKOM3OJISAIINN)
10 CPaBHEHUIO C YJIUIIEH, YTOOBI YPOBEHB IifyMa B HEM ObLT HE Oosiee 60 nb?

16. Ha cxonbko nenuben yBeIuuuTCs IIyM B OMEIIEHUHU NTHle(haOpuKu, €ClId HHTEHCUBHOCTh
3ByKa Bo3pactéT: a) B 2000 pa3 6) B 20000 pa3?

17. PaOotaromiasi B TOMEIIEHUH >KUBOTHOBOJYECKOTO KOMILIEKCA 3JIEKTPOJOWKa co37aéT
ypoBeHb 1myma B 75 nb. OmnpenenuTs ypoBeHb IIyma, KOTJa B NOMEUIEHUH OYIyT BKIIOUYEHBI
cpa3y 3 TaKMX yCTaHOBKH.

18. Jlna neueHus psaa 3a00jieBaHUN KPYIHOTO POraroro CKoTa MPUMEHSETCS YJIbTPa3BYK C
gacroTor 880 kI'n. [Toka3arens MornomeHus yiabTpa3Byka 3TOM 4YacTOThI B MBIIIEYHBIX TKAHAX
0,2 cm. KakoBa OyJneT MHTEHCHUBHOCTH yJIbTpa3ByKa Ha INIyOMHE 5 CM, €CIIM Ha MOBEPXHOCTHU
TKaHU MHTEHCUBHOCTH ero paBHa 0,6 Bt/m?
19.1Toka3zaTenp moTomeHus yapTpa 3ByKa B Boje (rpu gactore 100 k') paBen 2,5 - 20 cm. Ha
KaKOM PacCTOSTHUM OT UICTOYHMKA UHTEHCUBHOCTD YJIbTPa3ByKa YMEHBIIUTCS BIBOE?

20. IIpu npoxokIeHUH Yepe3 MeperopoiKy u3 ¢aHepbl TOJUIMHON 3 MM MHTEHCUBHOCTH 3BYKa,
camwkaerca B 10 pa3. KakoBa OyneT MHTEHCHBHOCTH 3BYKa, MpOIIENIIEro depe3 (aHepHyro
neperopoiky, eciu pasHa 10 Br/m.

21. B xunsarunbHuke «Tutan» ypoBeHb Boasl B Oake gocturaer 0,6 M. C Kakoil CKOpPOCTBIO
BBITEKAET BOJA U3 KpaHa, pacloJIOKEHHOT0 Yy JHA O0aka KunsaTwibHUKA? CUnTaTh, YTO AUAMETP
OTBEPCTHUS KpaHa BO MHOTO Pa3 MEHbIIIE AuameTpa Oaka.

22. MoJIOKO BBITEKAET U3 KpaHa NepeaBukHON MonouHoi nucrepae MBII-600 co ckopocThro
4,78 m/c. Jlo Kakoro ypOBHS 3all0JIHEHA ITUCTepHa?



23. Monoko Te4€r mo moJsokompoBoay auameTpom 38 MM (ycranoBka YJIC-1). Ha omnom
ydacTke nuameTp TpyOsnl ymeHbimwics 10 30 MM. Ha CKONBKO M3MEHUTCS JaBlieHHE MOJIOKA B
9TOM ydYacTKe TpyObl MO CpPaBHEHHIO C OCTalIbHOW 4YacTbio TpyObl. CKOpOCTH TEueHUs B
OCHOBHOM 4acTH TpyObI 2 M/c.
24. KpoBb B anmapare UCKyCCTBEHHOI'O KPOBOOOpAIIIeHHsI IBHKETCS O LUIAHTY , Yepe3 CeueHue
KOTOpPOr0 TMPOXOJAUT €KEMUHYTHO S5 1 KpoBU. s ompeneneHust NaBiI€HUS B JIBYX pa3HBIX
y4acTKax IUJIaHTa B HUX BCTAaBWJIM MaHOMETpUueckue TpyOku. Ompenenutb pa3HOCTh YPOBHEU
KpPOBHU B TPyOKax ,eClii OHU BCTABJICHBI B YYaCTKH IUIaHTa ¢ auamerpoM 30 MM u 20 MM.
25. Ycranoska HII-50 npeanazHaveHa i nepeKkadyky >KMAKOTO0 HaBO3a OT )KMBOTHOBOIUECKUX
depm Ha mons ¢unbTpanuu. B wac Takas ycraHoBKa mepekaunBaeT 70 M HABO3HOW JKHIKH.
KakoBa pabora, uaymias Ha MpeojojieHHe TPEHUS B TOPU3OHTaJIbHOU TpyOe, eciiu €€ KOHell
cooO1maercs ¢ atMocdepoit, a B €€ HadaaTbHOM ydacTke fAaBieHue paBao 150 klla?
26. B MomnokompoBojie, MOAAIOIIEM MOJOKO B aBTOMOOWJIBHYIO ILIHCTEpHY, CO3Ja&Tcs
nonmxenHoe nasinenue B 39 klla. KakoBo maBneHwe Ha ApyroM KOHIE TPYObI, €ClU IpH
nepemerenuu 1000 1 Mosioka Ha TPeoAOJICHUE TpeHUs 3aTpaurBaeTcs 3Heprus 60 kJHx?
27. Kakoil 00BEM KpOBH MPOTEKAET Yepe3 KPOBEHOCHBIN cocy ]l AnuHONW 50 MM U 1uameTpom 3
MM 3a | MUHYTY, €Clli Ha HETO KOHLIaX UMEEeTCs pa3HOCTh AaBJIEHUHN B 2 MM PT. CT.?
28.0mnpenenenne ckopoctu ocenanust 3putpounutoB (COI) umeeT O0NBIIOE JUATHOCTUYECKOE
3HaueHue. Tak, MpH BOCHAIUTENBHBIX Mpolleccax B opraHuizMe >KUBOTHBIX COD olOycioBieHa
CIIMMIAaHUEM SPHUTPOLUTOB B KOMOYKH Ooipmiero amamerpa. Cumras uX chEepUIeCKUMH,
OTpeAeNIUTh AUaMEeTP KOMOYKOB B KpoBH Jjomiaau, eciu COD paBHa 64 mm/4ac.
29.0npenenuth MIOTHOCTh OCEJaHUs IPUTPOLUTOB B KPOBU CBUHBH, €CIU CKOPOCTh OCEJAHUS
ux B kpoBu (COD) paBHa 8 mwm/uac. CuMTarh, YTO SPUTPOLMTHI MMEIOT (HOpMY IIApHKa
JIMaMETPOM 5 MKM (B I€HCTBUTEILHOCTH OHH UMEIOT (POPMY BOSKOBBITYKIION JTHMH3HI).
30.B nabopatopHOil yCTaHOBKE KacTOPOBOE Macio Mojaércs mo TpyOke mHOM 35 cM u
nramerpoM 4 mm. KakoBa 1omkHa OBITh pa3HOCTh AAaBIICHHS HA KOHIAX TPYOKH, YTOOBI 32 5 MHUH
yepes Hee npoTtekiio 0,5 nutpa macna?

Monexynapnas ¢usuxa
31.B BerepuHapHOW Tepanmuu HEKOTOpPbIE JIEKAPCTBEHHBIE BEIIECTBA NPUMEHSIOT B BUIE
a’po30Iieii. BEIYICINTS CPeTHIO KBAAPATHIHYIO CKOPOCTh YaCTHUEK adpo30is quamerpom 107
cM u motHocThio 1,510 2 kr/m® mpu 27 °C
32Temnepatypa kpoBu y jomaau B Hopme 37 C. Ilpu 3a0oneBaHUU CPEAHIO KBaAPATUUHYIO
CKOPOCTh MOJIEKYJ, BXOJSIIMX B COCTaB IJIa3Mbl KpoBH, yBennumiack Ha 0,5 % .KakoBa crana
TeMIeparypa KpoBH Yy JIOIIaau?
33. Ilpu Ttemmeparype 10 °C B Gamtome uaxomutcs 1,5%10%% momekyn. Onpenenuts
KMHETUYECKYIO SHEPTHUIO MMOCTYATEIbHOIO ABMKEHUS BCEX MOJIEKYJI B OaJlJIOHE.
34 Ku"etnueckasi SHEpPrusi IMOCTYNAaTeIbHOIO JBM)KEHHMS BCEX MOJEKYyJ KHCIOpOJa,
BBIZICJICHHOTO B mporecce (orocunTeza 3a uac, paBHa 200 JIx. Cpemusis KBaapaTHyHas
CKOpocTh 3TUX MoJiekyn 470 m/c. KakoBa, mMacca BbIAENIEHHOTO PAaCTEHUSIMH KHCIIopoaa?
35.Ckonbko cremeHedl cBOOOIbI HMMEET MoJieKyna, oOjanaromias KUHETUYECKOW HHeprueit
9,7*102 I mpu 7°C?
36.TpexaToMHbIM ra3 Maccoil 1,5 Kr HaxoAWTCSA MOJ AABJICHHEM 5 aTM. U UMEET IJIOTHOCTh 6
kr/M°. HaliTi SHEprHIo TEIIOBOTO ABUKEHHS MOJIEKYJI ra3a MPHU 3TUX YCIOBHSAX.
37.YenbHbIE TETUIOEMKOCTH Ta3a MPH TMOCTOSIHHOM O0BEME M TIPU TMOCTOSHHOM JaBICHUH
paBHBI cooTBeTCTBEHHO 649 1 912 Jx/kr*K. OnpenenuTs MOJSIPHYIO Maccy 3TOTO ra3a U Yucio
CTerneHel cBOOOIbI €ro MOJIEKYII.
38. Haiiti uMITynbc MoneKyssl a3oTa mpu 27° C.CKOpOCTh MONEKYJIbl CYATATh PABHOM cpemHeii
KBaJPaTUYHON CKOPOCTH.
39. 100 r Bombl MCHApWIM U TIOMydeHHbIH map Harpenu o 120° C. Haiitu mnonmyro
KMHETUYECKYI0 SHEPrUI0 MOCTYIATEIbHOIO JIBKEHHUS MOJIEKYJ BOJbBI, HAXOISIIUXCS B 3TOM
nape.



40. BpluucnuTh yJenbHbIE TEIUIOEMKOCTH MpPH MOCTOSHHOM JAaBIIEHUU M TPHU TMOCTOSHHOM
o0BéMe s raza,MomsipHas Macca koroporo 0,044 kr/ mMonb, a OTHOIIEHHE TEIIIOEMKOCTEH
paBHo 1,33.

41. B aBToknaBe 00béMoM 8 11 HaxoautTes 0,1 Kr BOJbI ,HAWTH JIaBJICHHUE BOASHBIX MapOB B
aBTOKIJIaBe mpH Temmeparype 200 °C, korna Best BoJia B HEM MPEBPATUIIACH B IIap.

42. CKOJIbKO MOJIEKYJI YIIIEKHCIIOTO Ta3a COJACPKHUTCS B BBIABIXaEMOM COOAKOM BO3IyX€, €CIIU
006EM TIpH 01HOM BhIoXe paBeH 300 mu? Temmepatypa Bo3ayxa 37 °C u nanenue 780 MM
pT.CT.

43. B 6amnone 00bEMoM 35 71 HAXOIUTCSA KUCIOPO 1o faBiieHueM 20 aT™ U npu 270 C.ns
NOJIeP)KaHUs IbIXaHHUsI O0JIBHOTO OBLIO B3STO U3 OaJUIOHa § T KUCIIOPO/1a,TI0CIIE Yero
Temmepatypa B 6amione nonusunack 10 23° C.OnpenenuTs 1aBneHne KHCIOPO/a, OCTABIIET0OCs
B OaJlIoHE.

44. B 3akpbiToM OaymioHe 00béMoM 12 71 HaXOUTCs BO3AyX Mpu AaBieHuu 210 5 [Ta.Kaxoe
KOJIMYECTBO TEeIlIa HaJl0 COOOIIUTH BO3IyXY,4TOOBI MOBLICHTH JABJICHHUE B COCye B 3 pa3a ?

45. 2 Xr KuciIopoa HaxoAuTcs 1o nasiaeHueM 510 4 [a. 1 uMeeT TWIOTHOCTH 3 Kr/M3. Haiitu
SHEPTUIO TETUIOBOTO JIBUYKEHUS MOJIEKYJI ra3a MPU ITUX YCIOBUSIX.

46. Kakoe umcio MONEKyld aMMHaKa 3aHUMaT o6beM S50 cm® npu nasnenuu 0,1 at™ ¥ 1pH
temneparype 27 °C? Kakoil s3Heprueil TerioBoro ABMKEHUs 001a1at0T 3TH MOJIEKYJIbI?

47. Onpenenutsb JaBjieHUE yTIEKUCIoro raa maccoit 44 r npu 10 °C B o6beme 2 1. Briuncnenue
MIPOBECTH: a) 10 ypaBHeHHIO MeHeneeBa - Kianeiipona; 0) mo ypaBuenuto Ban —aep- Baasnbca.
OObsicHUTE pa3HUILY B OTBETAX.

48. OguH Moib a3oTa M BOAsAHOrO mapa 3anumaer ooveM 0.1 1 mpu temmeparype 0 °C.
BoruncnuTh naBieHHs STUX Ta30B [0 ypaBHeHHIO Ban —nep- Baanbca. Uem o0ObscHseTcs
pa3HuLa B OTBETAX?

49. 3a oguH BBIIOX KOPOBA BBIAEIAET § J1 BO3/lyXa, B KOTOPOM COAEPKUTCS 2% BOISHBIX MApOB.
YacToTta apixanus KOpoBel 25 pa3 B MuHyTy. KakoBa OyAeT Macca BOJSHBIX MAPOB B 3aKPHITOM
MTOMEIICHUH, B KOTOPOM 2 Yaca CoAepKanuch 5 kopoB? ATmocdepHoe napienue 760 MM. pT. CT.,
TeMrneparypa Bo3ayxa B KopoBHuke 20 °C.

50. Beruncnuth Maccy U KOJIMYECTBO MOJIEH BOASHOTO Napa B 3aKPbITOM MOMEIIEHUH KOPOBHUKA
o6semom 10 000 M3, ecnm maprmanbHOe aBiIeHne toro napa 1200 Ila, a Temmeparypa Bo3tyxa
10 °C.

51. KonnareHoBoe BOJOKHO JUIMHOM 8 MM IOJA JEHCTBHUEM NPUIOKEHHOW K HEMY CHIIbI
yauHuIock Ha 1 MM. Kakoe HanpsikeHre BO3HUKAET MPU 3TOM BOJIOKHE.

52. ManoOGeproBass KocTb cBUHbM HMMeeT JuiMHYy 20 cMm. Ee Hapyxublii nuamerp 35 MM H
TonmuHa creHku 3 MM. K koctn npunoxunu oceByto Harpy3ky 8 kH. Haittu yanuHeHue koctu.
53. BHemHuii [uaMeTp JTOKTEBOH KocTu 15 MM, mpejen mpounoct koctu 108 Ila. Kakyro cuy
HAJI0 TPUJTIOKUTH TPU OCEBOI Harpy3Ke K KOCTH, YTOOBI Mpou3oiien pa3pbiB. ToNIMHA CTEHKH
KOCTH 3 MM.

54. OnepalMOHHBIN CTOJ CTOMT HA YETHIPEX CTAJIBHBIX HOXKKax IUaMeTpoMm 1o 2 cMm. Bricota
cronia 80 cMm. Ha CKOIbKO yMEHBIITUTCS BEICOTA HOXKEK CTOJIA, KOT/Ia Ha HETO TOJI0XKAT )KUBOTHOE
maccoit 200 kr?

55. Ho3upoBka xjopodopma st o0meld aHaCTe3WH MPOU3BOJUTCS MyTEM TOJCUeTa Karelb,
BBITEKAIONINX W3 BepTUKaIbHOU TpyOKku aumamerpom 1,8 mMm. KakoBa Macca xmopodopma, ecnu
onu10 moacunTano 850 karens? CyuTaTh IUaMETp MIEHKH Karuld B MOMEHT OTpbIBa paBHBIM 0,8
quameTpa TpyOoKwu.

56. Ha kakyro BbICOTY MOJHUMAETCS BOJA B MOYBE, €CIU JTUAMETP MouBeHHOro Kamwuisipa 800
MKM?

57. OnpenenuTs IUaMeTP MOYBEHHOTO Kanujuisipa, €ClM BbICOTA MOJHATHS BOJBI B HEM PaBHA
125 mm.

58. Bo ckoibKO pa3 BHICOTA MTOABEMA BOJIBI B CTEONISIX pHca CO CPEAHUM TMaMETPOM KaluUIIpOB
0,02 cc 6ob111e, yeM B oyBe ¢ Kanwuisipamu guamerpom 300 Mxm?



59. U3 xanusipHOM TPYOKH IO KaruisiM BBITEKAET TIUIEpHH. J[MaMeTp melKu Kari B MOMEHT
oTpeiBa paBeH 3 MM. OmnpeneauTsh KodhGUIMEHT MOBEPXHOCTHOTO HATSKCHHSI TIIUIEPUHA, €CITU
Macca 75 kanenb 429 r.
60. Omnpenenuts KIIH Moun, ecnu oHa mopHsuiack no Kanwuiipy avamerpom 200 MkM Ha
BBICOTY 138 MM.

Tepmoounamura u OuosIHepeemuKa
61. ITpu Bxonme B serkue oBubl nomagaet 0,5 m Bo3ayxa. Ha CKoJIbKO M3MEHUTCS BHYTPEHHSA
9HEprus BO3JyXa, eciiu ero temneparypa oeuia -10 °C, a remmneparypa BHyTpH Jierkux +37 °C?
Atmocheproe naBinenne 780 MM. pT. CT..
62. Kakoe KOJIMYECTBO TEIUIOTHI 3aTPAayMBAETCsl HA HAarpeBaHME BO3/yXa, NOCTYHAIOLIEr0 B
JIETKME KOPOBHI 3a | 4Yac, eciim 3a OauH BJOX B JIeTkHe moctymnaer 6 i Bozayxa mpu 0 °C?
Temmnepartypa nerkux koposbl 38 °C um wacrtora npixanus 20 pa3 B MuHYTY. ATmochepHoe
napienue 740Mm. prt. CT..
63. Beruuciuth paboTty, coBepiiaeMyto KOpOBOH 3a OAMH BAOX, CUUTAs TUIEBPAJIbHOE JIaBJICHUE
3a BpeMs BJI0OXa MOCTOSHHBIM M paBHBIM 30 mMM. pT. cT.. OObeM AbIXaTeIbHOTO BO3JAyXa Y
KOpoBbI 6,5 51. KakoBa MOIIHOCTH JbIXaTEIbHOIO IMPOLECCA, €CIM YacTOTa JbIXaHUS KOPOBbI
paBHa 20 pa3 B MUHYTY?
64. Ha cxonbKo BO3pacTaeT MOIIHOCTb JBIXaHUS JIOMIAIN pu Oere, eciim 00beM JIbIXaTeIbHOTrO
BO3[yXa MpPU ATOM BoO3pacTaeT ¢ 5 51 B mokoe g0 12 1 mpu Oere, a 4acrtora IbIXaHUS
COOTBETCTBEHHO yBeIMuYuBaeTcs oT 8 1o 12 pa3 B muHyty. [lneBpaibHOe N1aBiIeHUE CUUTATh
MOCTOSTHHBIM U PaBHBIM 35 MM. PT. CT.
65. Jlns nedeHus: XpOHUYECKOro 3a0oJieBaHMsA CycTaBa Ha O€Ipo KOPOBBI HAaKJIaJbIBAETCS
030KEpUTOBAs amIUIMKAalMs, Macca O030KepuTa B KoTopoi 6,5 kr, temmeparypa 75 °C. Kakoe
KOJIMYECTBO TEILJIOTHI OTJACT O30KEPHUT IMPHU OCTHIBAHUU J0 TeMmepaTrypsl Teiaa kopossl (37 °C),
€CJIM CYUTaTh, YTO Onaroaaps HapyxHoOH uzossuu 80 % TEermIoBoro MOToKa HampaBiIeHO K Tey
KOPOBBI?
66. B Ookce ¢ temmeparypoir 61 °C 6puio mponuto 2,5 T xjopodopma. Kakoe kommuecTBo
TETJIOTHI TOTPAYEHO Ha HCTapeHue Xjaopodopma, eciiu ero HadalibHas Temneparypa tena 18 °C?
67. OnpenenuTh KOMMYECTBO TETIOTHI, MPOXOAsIIeil yepes | M2 TIOBEPXHOCTH Teja TEIeHKa B
TE€YEHHE CYTOK, €CJIM TOJIMHA KUPOBOU KieTdyaTku 10 MM, BHyTpeHHss TemnepaTrypa Tena 39
°C, a Ha noepxHoctu 30 °C
68. Ompenenuth KOd(PPUIIMEHT TEIIIONPOBOJIHOCTH 3€pHA B AJIEBATOpPE, €CIM 4Yepe3 CIOM ero
tommuHoit 1,1 M u momazsio 1,5 M? B Teuenne 6 MunyT npoxoaut 300 JIx TernoTs. PazHocTh
TEMIEpATyp MEX1y HIKHEN U BepXHell yacTsmu ciost paBHa 5 °C.
69. OnpenenuTh yBeTUYSHHE SHTPOIHMH, O0YCIOBIEHHOE BBIEICHUEM TeIljia JOMIaAbI0 32 OJUH
yac, €CIM TeIUIonpoayKuus tena jomanu paBHa 0,547 Jx/kr*c, macca nomamu 450 xr u
Temrneparypa Tena pasHa 37 °C.
70. BeIYMCIUTh YBETUUYEHHUE SHTPONHUHU, OOYCIOBIEHHOE MOTOOT/IEIIEHUE YETIOBEKa, €CIIH 3a 4ac
4eJIoBeK B cpeqHeM Boiienster 20 M nota. Temmneparypa tena 37 °C.

Onekmpuyecmeo u mazHemusm

71. Jna nedeHWs TallbBAHUYECKUM TOKOM pEBMAaTH3Ma Ha Ta300€IpEeHHYI0 00JacTh KOPOBBI
HAKJIa/IbIBAIOT JIEKTPO/IbI C THAPO(PHUIBHON MPOKIAAKOM, TUIOMIAAb KaXI0T0 U3 KOTOPBIX paBHA
150 cm?. Heobxomumasi uisi JIedeHHs IUIOTHOCTh TOKa mOJDKHA ObITh 0,3 MA/cm?. Kakoit Tok
MIPOMJIET MPHU 3TOM uepe3 )KMBOTHOe? Kakoe KOJIIMYEeCTBO 3JEKTpUYECTBA MPOUAET Yepe3 HEro,
ecsn Bpems npouenypst 30 Mun?
72. Tlpu 3ab01€BaHUM MAaCTUTOM KOPOBE HEOOXOIMMO BBECTH B BBIMS METOJIOM JIEU€OHOTO
anektpodopesa 20 mr Hoxaa. [ sToro runpodunsHas mpokiIaaka Mol KaToaoM Oblia cMOUYeHa
pacTBopoM ifomucroro kKamms. UYepes mpokmamky Iromanso 100 cM? TpOMyCKamH TOK
nnotHocThI0 0,15 MA/cM2. CKONBKO BpeMEHH HEeOOXOMMMO MpPOMYCKaTh TOK IS BBEACHMS
HE00X0JMMOro KoJu4ecTBa ioa?
73. Ilpn neyeHUM >KUBOTHOTO METOJOM TajbBaHU3ALMKM dYepe3 Hero B TedeHue 0,5 muH.
MPONYCKAIA TOK IJIOTHOCTBIO 0,2MA/cm?. TInomap anektpoaa 120 cM?. Kakoe KOJIMUYECTBO



JIEKTPUUECTBA MOJIOKUTEIBHBIX U OTPULIATENILHBIX HOHOB MPOILJIO Ye€PEe3 TEJI0 )KUBOTHOT'O, €CIIH
CUMTATh MOHBI OJTHOBAJIEHTHBIMHU.

74. Anmapar nns raneBanHuzanuu AI'H-5 co3pmaer miotHocts Toka 0,5 MA/cM?. Kakoe
KOJIMYECTBO AJIEKTPUYECTBA IPOXOJUT 4YEpPE3 TEJIO KOPOBBI, €CIM HAJOXKEHHbIE Ha Hee
3JIEKTPOJIbI UMEIOT miomaaes mo 0,01 ame. U npouecc raapBanuzauu pmrcs 20 mun?. KakoBo
COIPOTHBIICHUE YUYacTKa TeJla KOPOBBI, €CJIN K JIEKTPOAAM IIPUIIOKEHO HanpskeHue 25 B?.

74. Anmapar nns raneBaHuzanuu AI'H-5 co3pmaer miotHocts Toka 0,5 MA/cM?. Kakoe
KOJIMYECTBO AJIEKTPUYECTBA IPOXOJUT 4YEpPE3 TEJIO KOPOBBI, €CIM HAJOKEHHbIE Ha Hee
3JIEKTPOJIbl UMEIOT Tuiomaap mo 0,01 M2 o npouecc ranpBaHuzanuu e 20 mun? Kakoo
COIPOTHBIIEHUE YUYaCTKa TeJla KOPOBBIL, ECIIU K 3JIEKTPOAaM IIPUIIOKEHO HanpskeHue 25 B?

75. Uctounuk YO — obmydenust ¢ ropenkoit [IPK-2 morpebaser Tok 3,7 A mpu HanpspKeHUU
220B. KakoBa momHocTh n3ny4arens? KakoBa cTouMOCTb paboThI H3ITyyaTess B TEUCHUE ro/1a B
(bu3noTepaneBTUUYECKOM KaOUHETe, €Clii B TeYEHUH pabodero JHs o0irydaeTcs 25 )KUBOTHBIX 110
15 mun kaxnoe? Croumoctsb 1kBT*u snexrposneprum — 4 koneiiku. Yucno pabouymx nHEH B
roay — 305.

76. [IpumensiemMblil Ha KUBOTHOBOAUECKUX (epMax anekTpoHarpeBatenp BOII-600 no3Bossier
HarpeBatb 100 kr Boabl ot 10° mo 35° 3a 18 mMuH. OnpenenuTh MOILIHOCTb HarpeBarelsl U
noTpeOIIEMBI UM TOK, €CJIM OH HOJKJIIOUYEH K ceTH ¢ HanpshkeHuem 220 B.

77. KonuuecTBO TEIUIOTHI, KOTOPOE JOJDKEH IOIYy4YUTh OJWH LBIUIEHOK Hpu OpyaepHOM
collepkaHuu, paBHO B cpeaHem 7 kJbx/gac. bpymep b-4 mpumensiercst mis oborpeBa 600
ubluIsIT. HarpeBarenbHblil 3neMeHT OpyzAepa BBIIOJHEH U3 HUXPOMOBOW IPOBOJIOKM CEYEHHEM
0,5MM? U TIOICOENIMHEH K ceTH ¢ HampskeHneM 220 B. BEIYHCINTH, KaKoO# ITHHBI IPOBONOKY
HEO0XOIMMO B3ATh Ul M3TOTOBJICHUS HarpeBaTeIbHOIO 3JE€MEHTa. Y IeIbHOE CONPOTHUBIICHHUE
auxpoma 10° Om*m.

78. Tepmomapoil Menp — KOHCTaH ¢ compoTuBieHHeM 6 OM M3MEpSIOT TeMmIeparypy
¢dusnonornueckoro pactBopa. Omun cmaii  Tepmomapel 43 MkB/rpag. Cuna Toka B
rajnbBaHoMmeTpe, conpotusieHue koroporo 100 Om, paBaa 15 MkA. Onpenenuts Temneparypy
pacTBopa.

79. onuH cnail TepMonapsl ObUI MPUJIOKEH K BBIMEHH, a JAPYyroi K >kuBoTy. KakoBa pa3sHOCTh
TEMIEPATyp MEXAY ATHUMH TOYKaMH Tejla, €CIU CTpeJKa TajJbBaHOMETpa C LEHOM JeNeHUs
0,05mexA/nen oTkinoHunach Ha 48 nenenuit? BHyTpeHHee conmpoTuBieHHE ranbBaHomerpa 40
Owm, no6aBounoe comportusieHue 100 Om. ConpoTuBieHHe METHO-KOHCTAHTAHOBOTO JJIEMEHTA
3 Owm. Tocrosinnas Tepmonapst 4,3*10°8 B/rpan.

80. Tepmomapa *ee30-KOHCTaH ¢ yAeIbHO# 2. /1. ¢. 5*10° B/rpaj morpysxaercs oJHUM CIIaeM B
NoYyBy, a cHail HaxoAuTCs B BO3Ayxe, TeMmmeparypa kortoporo 20*C. T'aibpBaHOMETD,
MOJIKJIIOUEHHBIA K Tepmonape, rnokasbiBaeT Tok 0,3 MxA. Conporusnenue nenu pasHo 1500
Owm. Onpenenuts TEMIEPaTypy MOYBBI.

81. Ilpu KkakoM HampsHKEHUU MO OOMOTKE JIpOCccertsl, UMEIoIel akTUBHOE cornpotusieHue 50 Om
u uHayKTUBHOCTH 0,2 I', moiaér Tok cunoit 3 A, ecnu yacrota Toka 50 I'u?

82. Uemy paBeH cBUT (pa3 MEXKIY TOKOM UM HANpPsHKEHUEM B KaTyLIKe HHAYKTUBHOCTBIO 50 MI™ 1
aKTHUBHBIM colnpoTuBieHueM 12 OM, eciu yactora Toka 50 I'i?

83. ObmoTka apoccens uMmeeT akTuBHOe cornpotuBieHue 40 Owm. [1pu HanpsbkeHUn Ha OOMOTKe
220 B no He#t unét Tok B 5 A. OnpenenauTb HHIYKTUBHOCTD JpOCCENs, €ciii yactoTa Toka 50 I'm.
84. B nenp nepeMeHHOro TOKa BKIIFOYEHBI NOCIEN0BATENBHO aKTUBHOE conpoTusiaeHue 20 Om,
apoccenb ¢ MHAYKTUBHOCTBI0 50 MIT 1 konaeHcarop ¢ éMkocthio 0,5 Mk®d. Ilpu kakoi yactore
TOKa MHIYKTUBHOE COMPOTHUBIIEHUE IIENH PaBHO €€ EMKOCTHOMY COINpOTHBIEHUI0? Yemy paBHO
IIPU 3TOM IOJIHOE COIIPOTUBIIEHUE LIENH?

85. O0BéM KupOBOM TKaHHW, TojaBepratomeirics YBY-tepanuu, mmeer miomanp 8 cM? U
tonmuny 3 cMm. KakoBo ero aktuBHoe conpoTuBieHne? BbaucanTh EMKOCTHOE COPOTUBIICHHE
ATOTO y4YacTKa TKaHH, €Clu ero 3JeKTpoéMKocTh 8500 m® u yacToTa Mojs, TeHEPUPYEMOro
annaparom Y BY-tepanuu, 4,69 MI'n.



86. B kroBeTe HaxoAsATCA IBa IJIOCKHX 3JIEKTPOJA, IIIOWIAAb Ka)XXI0ro u3 KOTopbix 4 cm? B
KIOBETY MOMELIAETCS SIMYHBIN OCJIOK M 4epe3 Hero MpoIrycKaroT NepeMeHHbIH Tok. OnpenenuTtsb
€MKOCTHOE CONpPOTHBIICHHE O€lKa B KIOBETE, €CIIM PACCTOSHHUE MEXKIY AJICKTPOJaMHd 5 MM U
OTHOCHUTEJIbHAS AURJIEKTPUUECKas IPOHULIaeMOCTh paBHa 5. Hactora nepemeHnHoro Toka 50 I'm.

87. lns ompeneneHus] JUAIEKTPUUYECKON MPOHMUIIAEMOCTH KHBOTHOTO >KMpPa BBIPE3aHHBIN W3
HETro TUIOCKUH 00paseln 3aKMMAIoT MEXIy IByMs diekTpomamu. [lmomans obpasma 20 cm?,
tonmmHa 8 MM. I[Ipum mpomyckaHuu uepe3 HEro MnepeMeHHoro Toka ¢ vactorod 1 kl'ng
COINIPOTHBIIEHUE oOOpasna okazanoch 12 MOw. OnpenenuTs BEIWYHHY AMAIEKTPHUECKOU
MIPOHUIIAEMOCTH KHPA, €CIIU aKTUBHOE COMPOTHBIIEHHE 00pa3ia 6bu10 8 MOwMm.

88. AKTHUBHOE CONPOTUBIICHUE y4YacTKa 3I0pOBOM TKaHU paBHO 25 OM U €ro 3JeKTPOEMKOCTh
2,5 MK®. [lonHOE CONPOTUBIIEHUE ATOIO K€ y4acTKa BOCHAJIEHHON TKaHW OKazajioch B 4 paza
MEHbIIIE, YeM TOJTHOE COMPOTUBIICHUE 3/10pOBOM TKaHU. M3MepeHus: MpOBOAMWIKNCH NPU YacTOTE
nepeMeHHoro Toka 1 kI'm. KakoBa 31eKTpo€MKOCTh BOCTTAIEHHON TKaHU?

89. Yron casura ¢az MexXIy TOKOM U HANpsHKCHUEM JUIS KOXKH dYelloBeka cocTtaBiser 50°.
Ornpenenutb 3MEKTPOEMKOCTh TKAHM, €CJIM €€ aKTUBHOE comportuBieHue 2,5 kOM. M3mepenus
IMPONU3BOAMIIMCE Ha IIEPEMCHHOM TOKE C YacTOTOH 2 KFIL DKBUBAJIEHTHASA CXeMa TKAHU MOYKET
OBITh TpENCTaBICHAa KaK IIOCIEIOBATEIIbHO COEAUHEHHBIE AaKTUBHOE CONPOTHUBJICHHE U
KOHJIEHCATOpP.

90. Yron casura (a3 MexIy TOKOM U HalpsDKEHHMEM JJIsi HepBa JIATYIIKM IPU 4acToTe
nepemeHHoro Toka 1 kI'm paBen 64°. KakoBa 351eKTpOEMKOCTb HEpBa, €CIIM €r0 AKTUBHOE
conpotusiieHue 1,2 kOm? CunraTh aKTUBHOE CONPOTUBIIEHUE U EMKOCTh HEPBA COCIUHEHHBIMU
II0CJIEZI0BATEIBHO.

91. Ilpu neueHuM SA3BEHHBIX OOJIE3HEH Yy KPYIHOIO pOraroro CKOTa I0JIOKUTEIbHBIN
TepaneBTHUECKUI 2P deKT okaszpiBaeT mekTpodope3 noHOB UHKA. CKOJIBKO BPEMEHH JI0JDKHA
IPOI0JDKAThCA MpoLieypa JiedeOHOro 3eKTpodopesa, eciu yepe3 MEKTpo miomaaeo 150 cm?
HE00XO0IMMO BBECTH 5 MT IIUHKA TpH TUIOTHOCTH ToKa 0,15 MA/cMm??

92. B BeTepuHapHON KIMHUYECKON MPAKTHUKE B JIEYEOHOM 3JIEKTPO(dope3e YacTo UCIOIb3YyEeTCs
XJIOPUCTHIN Kayuid. Y aenbHoe conpoTuBieHue 0,1 H pacTBopa xmopuctoro kamus 0,78 Om-m.
BbruncnuTh MOABMKHOCTH MOHOB KaJHsS M XJIOpA, CYUTAs, YTO OHU MPAKTUYECKH PaBHBI JAPYT
JIpyry 1o aOCOJIOTHBIM BeinuunHaM. CuUuTaTh, YTO BCE MOJIEKYJBI PACTBOPEHHOTO BELIECTBA
MOJTHOCTHIO JINCCOIIMUPOBAHBI.

93. Kakoii cunbl Tok Oyner npoxonuth uepe3 0,1 H pacTBopa OpOMHCTOro Kauwus, €cid Ha
ANIEKTPOAbI, HaxoJsImuecss Ha paccTosHuM 10 cM Apyr oT Jpyra, mojaHo HampsbkeHus 3 B.
[Tnomane kaxmoro anekrpoaa 8 cm?. Cremnenpb nuccoranuu 90%.

94. MUKpO2TIEKTPOIbI, IPUMEHSIEMBIE IJI1 U3MEPEHHS OMOTIOTEHINAIOB KJIETKH, MPEICTABISIOT
co00il TOH4YalIINe CTEKISHHBIE KalWUISPbI, 3alOJHEHHBbIE PAacTBOPOM XJIOPHCTOIO Kallusl.
Onpenenuth CONMPOTHUBIEHHE TAaKOTO MHKPOAJIETPOJa C BHYTPEHHHM AMAMETPOM IMKM U
nuHOM 5 MM. CTeneHb TUCCOIMaIiy 2 M pacTBOpa XJI0pucToro kanus 85%.

95. Bo ckonbko pa3 YMCHBIIUTCA NMOTCHIHAII ITOKOSA KIJIETKH, €CJIM OTHOIICHHWEC KOHLCHTpAIUN
KaJIndad BHYTPU KIJIICTKU K KOHIOCHTpPAIMKU KaJusA BO BHEKJIETOUHOM Cpe€ac yYMCHBIINUTCA B 2 pa3a?
HauanpHoe oTHOImIEHHE KOHICHTpAIUKU PpaBHO 52.

96. OTHOLIEHHWE KOHIEHTpAaUUil HMOHOB KaJWsg BHYTPU KIETKM K KOHLEHTPALMU Kajaus BO
BHEKJIETOYHOM CpeJlie JJI1 TUTaHTCKOTO aKCOHA KaJlbMapa paBHO 41, a I KIIETOK MOPTHSLKHOU
MBI JATYIIKKA paBHO 1,2. KakoBO OTHOIIEHHE MEMOpaHHbIX MOTEHIIMAIOB 3TUX KJIETOK MpU
OJIHOM M TOM ke TeMriepaTtype?

97. KakoBa KOHIEHTpaLMsl MOHOB KaJIus B KJIETKaX MONEPEYHONOI0CATHIX MBIIIEYHBIX BOJIOKOH
JSTYIIKH, €CJIM UX KOHIIEHTPAIMS BO BHEKJIETOUHOM cpejie paBHa 2,5 MM/JI, a MOTEHIIMAI TTOKOS
ITUX KJIIETOK paBeH - 95,2 MB? Temnieparypa tena narymku 10°C.



98. KonmeHnTtparusi MOHOB XJOpa B THTaHTCKOM aKCOHE Kambmapa paBHa 13 mM/n. Kakoa
KOHIICHTpAIlKs MOHOB XJIOpa BO BHEKJIIETOYHOU cpejie, €clid BeJIMUYMHA TTOTEHIIMAIa TTOKOsI paBHA
- 80 MB? Temneparypa tena kansmapa 7°C.

99. BennunHa MEeMOpPaHHOTO IMOTEHIMANa Ui KJIETOK TJaJKUX MBI coOaku paBHa 3 MB.
BbIuuciuTh OTHOIIEHHE KOHLIEHTPAL[MM MOHOB XJIOpa B HApYKHOH cpelie K KOHLEHTPALMH 3TUX
MOHOB BHYTPH KJIETKH, CYUTAs TEMIIEPATypPy MBIl coOaku paBHO 37°C.

100. KonmeHTpanuu HOHOB Kajiusi M XJIOpa B MBIIIEYHBIX BOJOKHAX JIATYIIKU DPaBHbBI
coorBercTBeHHO 140 MM/i1 n 3 MM/n. KoHIIeHTpalusi HOHOB XJIOpa BO BHEKJICTOYHOH cpeze 168
MM/n. KakoBa KOHIICHTpalMsi MOHOB Kajusl BO BHEKJIETOYHOW cpene? BBIYMCINTD BETUYHHY
MeMOpaHHOT0 MOTEHIIMAIa MBIIIEUYHBIX BOJIOKOH, CUUTas Temreparypy Tena jarymku 20°C.

Onmuxa u ceemoesvie sA61eHUsl 8 opecanusImax

101. OnpenenuTs yBelIMYEHHE MHUKPOCKOIA, (DOKYCHBIE PACCTOSHUS OOBEKTHBA M OKYyJsipa y
KOTOPOTO COOTBETCTBEHHO paBHBI 15 MM u 50 MM, a paccTOSIHHE MEXAY 3aTHUM (OKYCOM
00BeKTHBA U TiepeHIM Pokycom okyisipa 19 cum.

102. OnpenenuTh BEIMYMHY HM300paKEHHS Cpe3a MBIIICYHOTO BOJIOKHA JUAMETPOM 8,5 MKM,
paccMaTpuBaEeMoOro IMoJ MHUKPOCKONOM C (DOKYCHBIMH PACCTOSHUSIMH OKYJSipa U OOBEKTHBA
COOTBEeTCTBEHHO paBHbIME 14 1 0,2 cM. PaccrosiHne mexny ¢okycamu 00beKTHBA U OKyJsipa 18
CM.

103. Beraucnuth npezen paspenieHus: 00beKTHBa MUKPOCKOIIA B 3€JICHOM CBETE (JIJIMHA BOJIHBI
555 HM) i cyXxoro OOBEKTHBAa M JJs UMMEPCUOHHOTO OOBEKTHBAa, €CIU B KauecTBE
MMMEPCUOHHOM JKUJIKOCTH UCIIONIB3YETCS TIUIEPUH. ATIEpTYpHBIM yroi 65°.

104. Byzaet a1 BUAHO B MUKPOCKON BOJIOKHO auameTpom 0,2 MKM, €Clid €ro paccMaTpuBaTh B
3eJIeHOM cBeTe (AnuHa BOJHBI 555 HM) B OOBEKTHB C YHMCIOBOM amepTypoil 60° u c
MOHOOpOMHA(TAIIMHOM B KQ4eCTBE UMMEPCUOHHON HKUAKOCTH?

105. CserooTnayeil Ha3bIBa€TCS YMCIO, IOKA3bIBAIOIIEE BEIWYMHY CBETOBOIO IOTOKA,
npuxojsierocs Ha 1 BT momHoOCTH, 3aTpauynBaeMoil HCTOYHUKOM cBeTa. CBETOOTIava JIaMIThl
MoutHocThio 150 BT paBHa 12,7 nm/Bt. Ha nmoBepxHOCTh cTOJa III0MIAgb0 2,8 M? HaNpaBlieHO
25% CBETOBOTrO MOTOKA JIAMITbI. BEIUUCIUTE CPEAHIOI0 OCBEIIEHHOCTH CTOJIA.

106. Han omepaluOHHBIM CTOJIOM TOBEIIEH CBETHJIBHUK M3 MOJIOYHOTO CTEKJIa, WMEIOIIUi
dopmy mapa aumamerpom 40 cm. Cuia cBera, co3gaBacMmasi CBETHJIBHUKOM, paBHa 250 Ki.
OnpenenuTh CBETOBOM MOTOK, CBETUMOCTD U SIPKOCTh CBETUJILHUKA.

107. ConHeuHBIH CBET CO37AaeT HA TMOBEPXHOCTH KOXHM 4YeJIOBEKa OCBEMEeHHOCTh 5-10% mk.
KakoBa cBETHMOCTh U SPKOCTh OCBEIIEHHOTO y4YacTKa KOXH, €clid KOd((UIMEHT OTpaskeHus
KOXHU 35%7?

108. BepTrkanbHas MOBEPXHOCTh KJIETKH € )KMBOTHBIM HaXOAMTCS Ha paccTossHUU 4 M oT YO -
UCTOYHUKA, cocTodaero u3 tpex Jyamn [1PK-4. Ogna u3 namn Bbima u3 ctposs. Ha ckonbko
HYKHO TIepeIBUHYTh UCTOUYHHUK K KIIETKE, YTOOBI €€ 00JIy4eHHOCTh He U3MEHHIIach?

109. Tommuua crexna B temuie 3 MM. KoaddumueHT moriomeHus cBeTa CTEKJIOM (s
MH(pPAKPACHOH YaCTH CMEKTpa, BhI3bIBalOIIeil mapHUKOBBIA >pdekT), pasen 0,62 cm™. Kakas
JI0JIs1 OT MaJAarollel Ha CTeKJIO MHTEHCUBHOCTH CBETA JOCTUTAET PACTEHUM?

110. Ha creksio B Termiie MajaeT cBeT, KOA(UIMEHT MOTIOIEH!S] KOTOPOro B IAaHHOM CTEKJIe
paBeH 0,65 cml. Kakoii TONIIMHBI CTEKIO HAMO0 B3ATh, YTOOBI BHYTPh TEIUIMIIHI TOTAAN0 HE
MmeHee 0,8 cBeTOBOM dHEPruy, MaJA0LIEH Ha TOBEPXHOCTh CTEKIa?

111. UudpakpacHble Tyyu JIMHHOBOJIHOBOTO JUana3oHa BHI3bIBAIOT OUIYLIEHHE pPe3Kod 0o
IpY MaJIeHUM Ha KOXY NMpH MHTEeHCUBHOCTU 6 JIx/(cm? - MuH). Ha kakoM paccTOsiHUU cO3JaeTr
omryIieHue pe3kon 6oy aammna MomHocThIO 1500 BT, eciiu ee cBeToBOM K. 1. 1. cocTaBisieT 3%,
a OCTaJIbHasl YacTh YHEPTUU pacxoayercs Ha co3aanue UK - uznydyenns?



112. BeIYuciauTh yroja MakCUMaabHOW MOJISIPU3ALMK MPU OTPAXKEHUU CBETA OT POTOBUIIHI I1a3a.
[Tox kakuM yIJIOM CBET MPU 3TOM MPOXOJUT B TJ1a3?

113. BblYuCIUTh yroja MaKCUMaJbHOW MOJISIPU3ALUM TMPU OTPAKEHUU CBETA OT CHIBOPOTKHU
KpoBU. [1og KakuM yTJIOM CBET IIPU 3TOM MPOXOIUT B CHIBOPOTKY?

114. BeruucauTh yroji noBopoTa INIOCKOCTH MOJspu3auuu pa@uHO3bl, €cil KOHLEHTPALUs ee
5,14 v/mn, nnuHa TpyOKH MoIsgpuMeTpa 25 cM u yaedabHoe Bpamienue paddunossr 1° 0,4 cm?/
(r-am).

115. PactBop rimoko3bl ¢ KoHeHTparuen 0,28 r/cM? HalnUTHIN B CTEKISIHHYIO TPYOKY JAIuHOM 15
CM, TIOBOpauMBaeT IJIOCKOCTh MoJiApu3aluu cBera Ha 32°. OnpenenuTh yleiabHOE BpalleHHE
TJIFOKO3BI.

116. [Ipu npoxoxaeHnu cBeTa yepe3 TpyoKy miauHo# 20 ¢M ¢ caxapHBIM PacTBOPOM ILIOCKOCTh
NoJIsIpU3allMu CBeTa MoBOopauuBaerca Ha yrona 35,5°. YiuenpHoe BpalieHue ritoko3sl 76 rpan
cM?/(T-am).
117.0npenenuTh KOHLEHTPALMIO pacTBOpa IVIIOKO3bl, €CIM MpPU IMPOXOKICHUM CBETA 4Yepe3
TpyOKy mmHON 20 CcM. TUIOCKOCTh TOJIAPU3AIMK ITOBOpauMBaeTcs Ha yroy 35,5°. YnenpHOE
BpallleHHe TIIIOKO3BI 76 rpaj. cM/(T 1M).

118. [Ipu npoxok1eHnuun cBeTa Yepe3 CJIOH JeCATH MPOLIEHTHOTO CaXxapHOT0 pacTBOPa TOJMIIHMHON
15 cM mockocTh MOJspU3alMU MOBOpaunBaeTcs Ha yroi 13°. B nmpyrom pactBope B cioe
TONIIMHOM 12 CM MJIOCKOCTH MOJISIpU3alMu IOBepHyJiack Ha 7,2°. HallTu KOHLIEHTpauuio
BTOPOT'0 pacTBOpa caxapa.

119. OnpenenuTh 3HEPreTUYECKYIO CBETUMOCTh Tejla Jiomaau npu temmeparype tena 37 °C,
CUMTas, 9YTO OHO M3JIyYaeT Kak cepoe Teno ¢ kodpduumentom 0,85. Ha kakyro AIMHY BOJHBI
MPUXOJUTCS MAKCUMYM U3JIy4YEeHUS Tea jJomaan?

120. OnbIT MOKa3bIBaET, YTO OONYUYCHHE KYPHHBIX SIUI] B MHKyOaTope Hamboiiee 3(hpPeKTUBHO
npu juiuHe BoiHbl 4,1 MxMm. K obnacTu cnektpa oTHOCHTCS 3Ta AnuHa BoiHbI? KakoBa moimkHa
ObITh TEMIEpaTypa IPOBOJIOYHON CHUpadud B HarpeBarenbHOM jammne? Kakoe konudecTtBo
SHEPTUU U3Ty4aeT B CEKyHAY CIHUPab JIAMIIbI, €CJIU €€ TTOBEPXHOCTh paBHA 20 MM?>?

Keanmosas u sioepnas gusuxa.
121. OnpenenuTh SHEPTUIO, MACCY U UMITYJIbC (JOTOHA, COOTBETCTBYIOIIETO: a) BUAMMOMY CBETY
(mmHa BomHBI 0,55 MKM); 0) pEeHTTeHOBCKOMY U3NyudeHHUIo (miauHa BonHbBI 0,1 HM) U raMma-
usnydenuto (anunaa Boausl 0,001 HM).
122. Hekotopble ¢poTOOMOIOTHUECKUE PEAKLIUU CBSA3aHBI C JAUCCOLMAIMEH MOJIEKYJ BOJBI MOJ
nercTBueM cBeta. [l AucconMany MOJIEKYJIBI BOJIbI HeoOxoauma sueprust 12,6 3B. Kakoa
JUIMHA BOJIHBI CBETA, BBI3BIBAIOIIETO Ty PEaKLUI0?
123. KopotkoBosHoBoe Y® - umsmyuenue ¢ anuHol BosHbl 200 HM OKa3bpIBaeT Haubosee
BbIp@)KEHHOE OakTepuLUAHOE JeicTBUEe, OOYyCIOBIEHHOE H3MEHEHHEM CTPYKTYphl OEJKOB,
BXOJALINI B cocTaB OakTepuil. BIUMCINTE SHEPTUI0 HEOOXOAUMYIO /ISl U3BMEHEHHUS CTPYKTYPBI
ATHUX OEJIKOB.
124. YenoBeueckuii ria3 HauboJee YyBCTBUTEIICH K 3€JICHOMY CBETY (utrHa BOJHBI 0,55 MKM),
JUIE KOTOPOTO TOPOT YYBCTBUTENIBHOCTH TJa3a cooTBeTcTByeT 80 (oToHam, MagaroummMm Ha
ceryarky 3a | c. Kakoil MOImHOCTH cBE€Ta COOTBETCTBYET 3TOT OPOT?
125. Tloka3zarens moromeHus: nojakpameHHoro pactsopa 0,735. Kakast TonmumHa ciiost 3T0ro
pacTBOpa YMEHBIIAET MHTEHCUBHOCTH MAJAIOIIEro cBeTa B 2 pasza’?
126. Ilpn mpoxoXAEHUM CBETA YEPE3 pacTBOP KPOBU B KIOBETE BBICOTOM 6 CM MHTEHCHBHOCTH
cBeTa ymeHblnniach Ha 12%. OnpenenuTh KOHLUEHTPALMIO pacTBOPa, €CIM U3BECTHO, UTO AJIS
HETro y/AebHbII MMoKa3aTenb MoriolieHus B 3akoHe bepa pasen 0,325 n/(cMMoJIb).
127. <Hakauka> pyOMHOBOTO JIa3epa, HUCIOIb3yEMOI0 B XUPYpPru CETYaTKH, OCYIIECTBISETCS B
TedyeHHe | MMH ra3opaspsaHOM JIaMIloil MOIIHOCTBIO 15 BT, cBeToBOW K. I. A. KOTOpOMH
octaBisieT 25%. [IpomomkurensHOCTh BenbimkH Ja3zepa 0,1 mc. KakoBa MOIIHOCTH BCHBIIIKH,
eci K. 1. 1. nazepa 1,5%7?



128. B odranpmonoruy na3epHBIA JIyd NPUMEHSETCS CHAWKH OTCIIOMBIIEHCS CETYaTKH C
MOBEPXHOCTBIO COCYAMCTON 000JIOUKU. DHEprusi, HeoOXoaumas JUIsd 3TOW omepanuu, paBHa 50
mJlx. KakoBa MHTEHCHMBHOCTH JIa3epHOrO JIy4a, €Cld OH OOJydaeT MOBEPXHOCTb CETYaTKU
omaaso 0,05 MM? ¥ ITUTENBHOCTh UMITYJIbCA S5 MC?

129. Jlna paspylieHuss pakoBOW OIyXOJM IOJIOCTH pPTa KMBOTHOTO HEOOXOaMMa JHEPrus
cBeToBOro mydka B 10° JIxk. Omyxomb 00Nydanu JIa3epHBIM IMyYKOM C MHTEHCHBHOCTBIO 108
Bt/M?2. Onyxonbs kpyrioi ¢opmsl guamerpom 5 mm nornomaer 20% nagarooiiero Ha Hee
U3Iy4YeHus: pyOuHOBOro saszepa. CKOJIBKUMH HMMITYyJbCAMH HEOOXOAUMO OOIYYHUTH OIYXOJb,
€CJIU JUTUTEIBbHOCTh KaXa0ro umMimyJibca 20 mc?

130. OnbITEl 1O OOMYYSHHIO Ma3KOB KPOBH JIydaMH pyOMHOBOTO Jiazepa MOKa3alH, YTO MpH
sHepru Jiyda 0,16 J[>k/cM? TpOUCXOAMUT pa3pylIeHUE dIPUTPOIUTOB. Kakoe KOJIMUeCcTBO SHEPTUH
HEOOXOUMO Ui pa3pylICHHUs OJHOIO JSPUTPOLMTA, €CIU YCIOBHO CUYUTAaThb €ro JHCKOM
JIUAMETPOM 8 MKM?

131. OnpenenuTh KOPOTKOBOJIHOBYIO TPAHUILy CIUIOIIHOTO PEHTTEHOBCKOTO CIEKTpa, €CIIH
PEHTICHOBCKOM TpyOKe mpunoxeHo 40 kB.

132. Hampsokenue Ha peHTreHoBckoil TpyOke 60 kB um cuma toka B Heill 4.5 MA. Kakosa
MOIIHOCTb PEHTT€HOBCKOI'0 U3JIyYeHHMs, €CIH K. I1. 1. TpyOku 1,5%?

133. JluneiiHblli 1OKa3aTeNb IOIVIOMICHUS CBHMHIA, HCIIOJIB3YEMOIO IpH 3KPAaHHPOBAHUU
PEHTIeHOBCKOT0 H3iIyueHus, paBeH 52 cmt. Ha Kakoii ri1yOuHe MHTEHCUBHOCTh PEHTI€HOBCKOTO
u3nyyeHus: ymenbmmutes B 10 pa3?

134. Tlpu yBeauYEHUM TOJIUIMHBI MATKOM TKaHU HA 4 CM MHTEHCUBHOCTb MPOLIEIIIETO 4Yepes
TKaHb Iy4YKa PEHTI'€HOBCKUX JIyueld yMEeHbIIMIAch B 9 pa3. Beluncinuth JTUHEHHBIN IOKa3aTelNb
MOTJIOIIECHHS TKAHU.

135. IlpumeHsieMblii AJ1s1 TIOJaBIICHHUS] BECEHHETO MPOPACTaHMs MUIIEBOTO KapTo(henst U APYrux
oBomeil paamoaxtuBHelii Co® mmeer mepmon momypacmaga 5,3 roma. B oBomexpanmmme
3aJI0)KEHO KOJIMYECTBO KoOayibTa, mMmeromiero aktuBHocTh 10 Ku. OmnpenenuTs akTUBHOCTH
KoOasbTa uepes JBa roja.

136. PagmoaxtusHeii u3oton momonus (Po?®) ¢ axrtusmocThio 120 MKm mcmyckaer ambga-
qacTuuel ¢ sHeprueit 5,3 MaB. Kakoe KonnuecTBO TEIUIOTHI UCITyCKAeT 3TOT Ipenapar 3a CyTKh?
137. B TepaneBTUYECKHUX LENSIX PUMEHSIOT, paJJOHOBBIE BAHHbI, AKTUBHOCTb PajioHa B KOTOPBIX
1,5-10° Ku/n. Kakopa 6yaeT akTHBHOCTb pajoHa B Bojie yepe3 10 cyTok?

138. [l yHMUTOXKEHUsI BpeAUTENEe 3epHa B 3€pHOXPAHMWINIIAX HCIONb3YIOT PaIUOAKTUBHBIN
K00aibT B Bujae mpoBojioku Maccoit 1 r. ConeprkaHue paJuoakTUBHOIO K0OaibTa B MPOBOJIOKE
coctasisieT 0,01% ot Macchl poBOJOKU. OTNpeIeIUTh aKTUBHOCTh PaIMOAKTUBHOTO KOOAIBTA.
139. Kponuky maccoil 5 Kr BBENIM HAaTpuil ¢ NMMILEN paJlOaKTUBHBIN Hatpuil n3 pacuera 0,01
MkKu Ha 1 kr Maccel xuBoTHOro. OnpenenuTh aKTUBHOCTh PaJHMOAaKTUBHOI'O HATpHs B Telle
KpOJIMKA 4epe3 CYyTKH. ECTeCTBEHHOE BBIBEIEHUE HATPUs U3 OpraHM3Ma NpUHATH paBHbBIM 50%
3a CyTKH.

140. PagnoakTiBHBIHN 0, BBOAMMBIM MPU OMOIOTHYECKOM SKCIIEPUMEHTE B OPraHU3M ATHEHKa,
KOHUEHTPUPYETCS MOYTH MOJHOCTHIO B €ro HIUTOBMUJHOM Xkenese. JlomycTumoe KOJIMYECTBO
rona umeer aktuBHocTh 0,001 MxKu Ha 1 r maccel kenessl. Kakyro mMaccy paanoakTHBHOIO
10J1a MOKHO BBECTH SITHEHKY, Macca IIMTOBUIHOM JKeJe3bl KOTOPOTo 5 17

IIponenypa oueHnBaHUSI KOHTPOJIbHBIX padoT

KonrtponbHas padora no aucrumiuiHe Ou3uka, IpoBOAUTCS sl 00yJaIOLIUXCS 3a0YHON
bopMbl 00ydyeHHsl. 3a KOHTPOJIbHYIO padOTy BBICTaBIISIETCS OL[EHKA «3aUTE€HO/HE 3aUTEHOM.

O06bem paboThl cocTaBiseT 7 3a/lad U3 BCEX PasJesioB TUCIHMIUIMHBL. 3aJaud BHIOUPAIOT
no Tabmune, UCXOoAs W3 MoclHeAHMX JBYX IUp Ne 3a4yeTHOW KHMXKKH CTyJIEHTa, KOTopas
COJIEP/KUTCS B METOJUYECKOM YKa3aHUH JUCLIUILIMHBL.

[Ipn oueHke ypoBHSI BBINOJHEHUS KOHTPOJIBHOW pabOThl, YCTAHOBIJIEHBI CIIEAYIOIIHE
KpUTEPHUU:



e yMeHHEe paboTaTh ¢ 0OBEKTAMH H3yUYCHHS, KPUTHUYECKUMH UCTOYHUKAMH, CITPABOYHOM
Y SHIUKIIONEANYECKON JINTEPaTypoOil;
YMEHHE cOOMpaATh U CUCTEMATU3UPOBATH IPAKTUUECKUNA MaTepHa;
YMEHHUE CaMOCTOSITEIbHO OCMBICIIATE IIPOOIEMY Ha OCHOBE CYIECTBYIOUIMX METOIUK;
YMEHHE JIOTUYHO U TPaMOTHO MU3JIaraTb COOCTBEHHBIE YMO3AKJIIOUEHUS U BHIBOJIBI;
yMEHHE aHaIM3UPOBaTh U 0000I1aTh MaTepUal;
YMEHHUE TOJb30BATHCS TI00ATBHBIMU MH(POPMALMOHHBIMUA PECYpCaMH U MPABUIBHO
UX IPENOJHECTH B KOHTPOJIbHOM padorTe.

IIpu owueHke ompenensercsd IMOAHOTa, TOYHOCTb M IIOCIEAOBATEIBLHOCTb H3JI0XKCHHUS
MBICJIEH MpHU PELIeHUH 3a/ad, HaJu4ue JOCTATOYHBIX MOSCHEHUH, YMCIO M XapaKTep OIINOOK
(cyI1eCTBEHHBIE U HECYILIECTBEHHBIE), @ TAK K€ ITPOLIEHT MPAaBUIBHO PEILIEHHBIX 3ajau.

Kpurtepun onenkn

3a KOHTPOJBHYIO paboTy 00yYaroneMycs: BEICTaBIISETCS:

- OLIEHKA «3a4YTE€HO», €CJIM OH BBINOJIHUI KOHTPOJIbHYIO pabOTy IO CBOEMY BapUaHTY, B
KOHTPOJIbHON paboTe MpHUBENEHbl PUCYHKH, TAaOMUIBI W WIUIIOCTPALUU, HEOOXOAMMbBIE s
pelIeHHs U MpPU 3TOM IMPABUIBHO WIM C HE 3HAYUTEJIbHBIMM HEJAOYETAMU PELIMJI HE MEHee 6
3aJ1a4 KOHTPOJIbHOU PadoTHI;

- OLEHKa «HE 3a4TeHO», €CIIM OH pPellW MeHee 6 3aJay WM NIpU PELIeHUM 3aj]ad
JOTIYIICHBI TPYObIe OMUOKH WIH HEJJOUETHI.

IIpoueaypa oneHMBaHHUA KOHTPOJIbHBIX Pad0T

OOyuaromnyecs: BBIOJIHAIOT KOHTPOJIbHBIE PabOTHI CaMOCTOSITENBHO TIOCIE H3YyYEHUS
oTpezieieHHOM TeMbl. B cocTaB KOHTPOJIBHOU PabOTHl BXOAST HE TOJIBKO CTaHJAPTHHIC 33/1a4H,
HO U 3a/1a4¥ C NPAaKTUYECKUM cojepkanueM. KoHTposbHas paboTa coCTaBiIsIeTCs 10 BapUAHTaM.
[Ipu oueHKe ypOBHS BBIIIOJHEHHUS KOHTPOJIBHON pabOThI, B COOTBETCTBUH C MOCTaBICHHBIMU
HEeNsIMH M 33J]a4aMy JUId JAHHOTO BHUAA y4YeOHOH NesATeNbHOCTH YCTaHOBJICHBI CJEIyIOIINe
KpUTEPHUU:

— YMEHHE CaMOCTOSITEIbHO NpPOaHAIW3UPOBATh YCIOBHE KaXJAOW 3aqaud U BbIOpaTh
METO/] PELIECHMUS;

— yMEHHeE NPaBUIbHO U JIOTHYHO MTPOBECTHU PELICHHUE 3a/1ay;

— cJlleJaTh TOYHBIE PacYeThl U MOJYUYUTh BEPHBIN OTBET.

[Ipu oneHke omnpenensieTcs MOCIEA0BATEIbHOCTh U JIOTHYHOCTh MPUBEIEHHBIX PAacUe€TOB
B 3a/laye, KauecTBO pEIlIEHUs, MOJIy4YeHHE IMPAaBUIBHOIO OTBETA, YUCIO M XapakTep OIINOOK
(CyIl1eCTBEHHbIE UM HECYLIIECTBEHHBIE).

ITo pe3ynabTaraM BBIIOJHEHHUS KOHTPOJBHBIX PA0OT OO0ydYaromeMycsi BBICTaBIISIETCS
OILICHKA.

KpuTtepun onieHKH KOHTPOJIBLHOMH padoThI

BricTaBisercs oneHka:

— «OTJIMYHOY, €clIi 00yUaroIIMKCS MoKa3aJl yMEHHE CaMOCTOSATENIbHO MPOaHaIN3UpOBaTh
yCIIOBUE KaXJOM 3adaud W BBIOpaTh METOJl pELIEHHUS; BCE 3aJaud pELIeHbl BepHO Oe3
JIOTMYECKUX OLIHOOK;

— «XOpOILIOY, eCIH 00yUaIOIIUNCS MMOKa3ajdl yMEHHUE NMPaBUIbHO U JIOTUYHO HCIOJIb30BATh
(bopMyIIBI U METOBI PEIIeHUs], HO IOMYCTUI He OoJiee IByX OLIHOOK.

— «YJOBJIETBOPUTEIBHOY», €CIIM 00yUaroOIIUICs MOKa3all clladoe YMEHHE CaMOCTOSITENTEHO
MPOAaHATM3UPOBATh YCIOBHE KaXAOW 3aJauyd U BbIOpaTh MPaBWIBHBIA METOJA pEIIeHUS,
HENPaBWJILHO BBIOPAJ OJHY WM 1B€ (OPMYIIbI, TOMYCTHII BHIYUCIUTENbHBIE OIIUOKH;

— «HEYJIOBJIETBOPHUTEIbHOY», €CIM oOydaroluiics pemmna mnpaBwibHo MeHee 50%
3aIaHUI; WJIA HE MPUCTYNaJ K PEIICHUIO 3a/TaHHi.



4. Bonipochl 1Jisl 3alIUTHI pedpepaTa

1. Kakoe siBnenue (mmporiecc, 3aK0H) JIEKUT B OCHOBE pacCMaTprUBAaeMOro BOMpoca.

2. Kakoe 6nojornyeckoe AeHCTBIE OKa3bIBACT HM3Yy4aeMOE SIBJICHHUE.

3. Kakoe npuMeHeHHe HaXOAUT U3ydaeMoOe SBJICHUE B MPAKTUKE C/X MPOU3BOJCTBA, MEIUIIMHE
WIM BETEPUHAPUU.

4. ChopMynupyiTe OCHOBHOW (DM3MUECKUI 3aKOH JISKAIIUN B OCHOBE U3y4aeMOT0 SIBJICHUS HIIN
nporecca.

5. Kakumu ¢usnueckumu cBoiicTBaMH 00J1aJal0T MaTepHalibl, 0 KOTOPBIX BBl PACCKa3aIH.

6. B ueM 3akirouaeTcst IpUHIUIT MEXaHU3Ma JCHCTBUS yCTPOMCTBA, 0 KOTOPOM BBl pacCKa3aiH.
7. Kak MoxHO ocnabuTh (yCHINTh) 3P dEKT ACHCTBUSA SBICHUS WM MPOIECCa O KOTOPOM BbI
paccka3zaii.

8. UTo HOBOTO BbI Y3HAJIM, KOTJ]a TOTOBUJIN JTOKJIA/I.

9. Kak paccmarpuBaemMoe BaMM sIBI€HHE (IIPOLECC, 3aKOH, YCTPOMCTBO) MOXET OBITh
MCIIOJIb30BAHO B Balllell Oyayuiei npoeccuoHanbHOM 1eATeIbHOCTH.

10. Kakue ucrouyHuku MHPOpMAIMK, KOTOPHIE Bbl MCIOJIB30BAJIM MPHU MOATOTOBKE pedepara,
0oJbIIIe BCEro BaM MOMOIUIU U COJEpKaiu 0oJiee MOTHYI0 U MHTEPECHYIO ISl BaC HHPOPMAIHIO.
11. Ilouemy BbI BBIOpaIy UMEHHO 3TY TEMY Il COOOILEHUS.

IIpoueaypa ouennBanus pedepara

Ha 3amuty pedepata, cocTosiyro u3 J0KJIaaa U OTBETOB Ha BONPOCHI, oTBoauTcs 10-15
MUHYT.

[Ipu onenke pedepara UCIONB3YETCS CIESAYIONINE KPUTESPHH:

— COOTBETCTBHE pedepara 3asBICHHON TeMe, TIOCTABICHHOH IIETH U 3a7adam;

— IpOoOJIEMHOCTh TEMBI WIIH €€ aKTyallbHOCTb;

— HOBM3HA UJIM OPUTHHAIBHOCTh MOJYyYEHHBIX PE3yJIbTaTOB;

— ryOuHa ¥ MOJIHOTa PACCMOTPEHHS TEMBI;

— JloKa3arenbpHas 06a3a, apryMEeHTHPOBAaHHOCTh, 000OCHOBAHHOCTH BBIBOJIOB 10 TEME;

— JIOTUYHOCTh, CTPYKTYpPUPOBAHHOCTD, IIEIOCTHOCTh U3JI0KEHUs pedepara,

— peueBas KyJbTypa HpH 3amure pedepara (CTHIb H3JI0KEHHS, SICHOCTb, YETKOCTb,
JAKOHUYHOCTb, KpacoTa $3bIKa, y4eT ayAUTOPHM, DSMOLMOHAIbHBI PHUCYHOK pe4H,
JIOXO/TYMBOCTb,  IIYHKTYaJIbHOCTh, = HEBEpPOAJIbHOE  COMPOBOXKIECHHE, OXKUBJICHHE peuu
adopuzMaMu, IpUMepaMu, IUTaTaMU | T.11.);

— UCMOJIb30BAaHUE CCHUIKM Ha MH(GOPMAIIMOHHBIE PECYPCHI (CANThI, TUTEPATYpa);

— HarJIJHOCTh U PE3eHTa0eNbHOCTh (eciu Tpedyercs);

— CaMOCTOSITENIbHOCTh CY’)KJIEHUH, BJaJ€HHE MaTepHalioM, KOMIETEHTHOCTb IO TeMe
pedepara.

Ecnu 3ammuTa pedepara CBOAUTCS K KPAaTKOMY COOOIICHHIO 5 — 7 MUHYT M HE MOXET JaTh
MOJTHOTO MPE/ICTaBIEHUS O MPOBEIEHHON paboTe, TO OLIEHUBAIOTCS OTBETHI HAa BOIIPOCHI.

Kpurepun onenkn

3a 3amuTy pedepaTa BHICTABISETCS OLIEHKA!

«3auTeHo», eciau pedepar COOTBETCTBYET KPUTEPHUSM MPOLEAYPbl OLIEHUBAHHUS U
oOydaromuiicss OTBETHJI Ha BCE MPEUIOKEHHbIE BOMNPOCHI MPABUIBHO, YETKO, YOEIUTEIBbHO,
MO0Ka3aB XOPOILINe 3HaHU 110 TeMe pedepaTta U IPOJAEMOHCTPUPOBAI BIaICHUE MaTePUAIIOM;
«He 3aureno», ecnu pedepar He cooTBeTcTBYeT OOIIBIIEH YaCTH KPUTEPUEB MPOLIEAYPbI
OLIEHUBAHMS U 00YYarOIIMIICS OTBETUII HE Ha BCE NMPEATIOAKEHHbIE BOIPOCHI;
IIPOIEMOHCTPUPOBAJ HEMOJIHOE BJIAZICHUE MATEPHUAIIOM I10 TeMe pedepara, JOMyCTUI HECKOJIBKO
CYLIECTBEHHBIX OIIMOOK IIPU OTBETE.



