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[Tpu pa3paboTke paboueii mporpaMMel yueOHOH TUCIUTUIMHBI B OCHOBY TOJIOKEHBI:

1) ®I'OC BO 1o HampaBJCHUIO MOATOTOBKH «300TEXHUS» YTBEP)KACHHONH MUHHCTEPCTBOM
oOpazoBanus u Hayku PO « 22 » centabps 2017 r. mpukas Ne 972

2) YueOHblil maH oOpa3oBareibHas MporpaMma bBHOTEXHOIOTMU B KMBOTHOBOJICTBE OJ0OpEH
VYuensim coBetom PI'EOYBO I'AY CepepHoro 3aypanbs ot «31» mas 2024 r. IIporokxon Ne 9

Pabouass mporpamMma y4eOHON IHCUMIUIMHBI (MOAayJisi) omoOpeHa Ha 3aceJaHuu Kadenpbl
HHEPTro00eCIIeYeHHUs CENBCKOro X03stiicTBa OT «31» mMas 2024 r. [Iporokon Ne 14

%L N.B.CaBuyk

3aBeqyromnui kadgeapoit

PabGouast mporpamma y4yeOHOW AMCHUIUIMHBI (MOAYJsSI) OAOOpEHa METOAMYECKOW KOMHUCCHEH
WmxeHepHO-TeXHOIOTHYecKoTo HHCTUTYTa OT «20» mrons 2023 r. [Iporoxon Ne 8

7 ad

[Ipencenarens METOAMYECKON KOMUCCUM UHCTUTYTA 0O.A. MenskoBa

Pa3paGorunk:
Camuna H.B., ct. mpenonaBarens kadeapbl 3HEProoOecrnedeHus CeabCKOro X03siCcTBa

JAupeKkTop MHCTHTYTA: A.A. baxapes



1. IlepeyeHb MJIAHMPYEMBIX Pe3y/JbTATOB 00y4YeHHUSs 110 JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3y/JIbTATAMM OCBOCHHUSI 00pa3oBaTe/bHOM

NPOrpaMmblI
Koow pe3yJbTaThl VIHAMKATOD JOCTHIKEHHUS IlepeyeHb NJaHUPYEMBIX Pe3yJabTATOB
KomnemeH
uui OCBOECHHS KOMITCTEHIIHH 00y4eHNs MO TUCIHUILINHE
3uamo:
- COBPEMEHHBIE du3naeckue
IpelICcTaBlIeHUsT 00  OKpYy)Karollem
YeJIOBEKa COBPEMEHHOM  MHPE;
- OCHOBHBIE TEOpUHU "
(dyHIaMEHTAIbHBIE TIOHSTUS (DHU3UKH;
3aKOHBI W SIBJICHUS, TpaHHIBI WX
MIPUMEHUMOCTH;
- HA3HAYCHWE W TPUHIIUIBI JICHCTBUS
Crniocoben BaXKHENIINX (PU3NYECKUX TPUOOPOB.
000CHOBBIBATh U Ymems:
peann3oBhIBaTh B -  TPUMEHATH PA3IUYHBIC  METOBI
npodeccuoHanbH buznyeckux u3MepeHui M o0padoTKH
Ol JeSTENHHOCTU IKCIIEPUMEHTAITLHBIX JAHHBIX;
COBpPEMEHHBIE - OOBSICHATH OCHOBHBIC HAOIIOJACMBbIC
TEXHOJIOTHH c MIPUPOJIHBIC U TEXHOTCHHBIC SIBIICHUS H
NO-4onk-s Wcnomp3yer PHpOZL
HCIIOJIb30BAHUEM 3¢ deKThI c MO3ULIAN
3HAHUS OCHOBHBIX
npubopHO- (byH1aMeHTaJIbHBIX (buznueckux
3aKOHOB ¢buzuku ..
MHCTPYMEHTAJIbH MPEJICTaBICHUIA;
N HEOOXOIUMBIX TUTS
OIIK-4 | oni 0a3bI u - pemarh 3aJa4yd W3  Pa3TUIHBIX
pelleHus  CTaHJapTHBIX
HCIIOJIb30BATh pa3nenoB (GU3HKY;
3amay B o0macTu "
OCHOBHbIE - - pabotarb C anmapaTypoll s
npodeccuoHaTbHON .
€CTECTBEHHbIE, buznyecKux ucciae10BaHuil;
JeSITeNIbHOCTH
OMOJIOTHYECKHE U - BBIICTATH KOHKPETHOE (HU3UYECKOE
npodeccuoHanbH collep’)kaHue B MPHUKIAIHBIX 3aJadax
ple TOHATHS, a pohecCUOHaTbHOM e TEIbHOCTH.
TaKXKe METObI Bnaoemey:
npu pelIeHun - HaBBIKOM MPOBEACHUS (PU3NUECKOTrO
oOmienpodeccrox SKCIIEPUMEHTA, B TOM YHCIIE TPABUIIBHO

AJIbHBIX 3aaa4

9KCIUTyaTHPOBaTh OCHOBHBIC MPHOOPHI
U 000OpyJOBaHHE B COBPEMEHHOMW
(bU3HYECKO J1abopaToOpHH;

- HaBBIKOM 00paboTKH u
UHTEPIPETUPOBAHUS pe3yJIbTaToB
IKCIICPUMEHTA;

- HaBBIKOM IIPUMCHCHHA OCHOBHBIX
MCTOA0B @HSHKO'M&TGM&TI/I‘IGCKOFO
aHaJIM3a JJIA pEeUICHUA
CCTCCTBCHHOHAYYHBIX 3aa4.

2. MecTO TMCHMIIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlanHasi MUCHUIUIMHA OTHOCUTCS K bioxy [ ob0si3aTenbHON 4YacTu 00pa3oBaTenbHOM
MPOrPAMMBI.




Hucuuruimna @usuka  0a3upyercss Ha 3HAHUX, MOJYYCHHBIX OOyYaromuMuUcCs B
COOTBETCTBUHU C (hefepasbHBIM TOCYAaPCTBEHHBIM 0O0pa30BATENbHBIM CTAaHIAPTOM CPEIHETO
(momHOTO) 001IeT0 00pa3oBaHus 1o npeamery dOusnka.

dusznka SBISETCS NPEAIIECTBYIONICH MUCHMIUIMHOW JUIS JUCHMIUIMH. KOHIEMIHUS
COBPEMEHHOT'O €CTECTBO3HAHUS, CEIbCKOXO3SHCTBEHHAs! PaaMoOOUOIIOTHs, KUBOTHOBOJCTBO B
YCIOBHUAX  PAJMOAKTUBHOTO  3arps3HEHHs]  Cpeibl, O€30MacHOCTh KM3HEICATEIbHOCTH,
MeXaHHU3aIusl U aBTOMAaTH3aIHs )KHBOTHOBO/ICTBA.

JucuunrHa u3ydaercs Ha | Kypce Bo 2 cemecTpe 1o o4Ho# (opme o0ydenus, Ha | Kypce BO 2
CeMecTpe — 3a04HOH (opme.
3. O0beM AUCUMILIUHBI M BU/IbI Y4e0HOIi padoThI

OO61ast TpyA0€MKOCTh JUCIHUIUIMHBI cocTaBisieT 108 yacoB, 3 3a4eTHBIX €AMHUI]

Bun yueOHo# paboTsI Ounas dhopma 3aouHas popma
Bcero CEMECTPBI Bcero CEMECTPBI
4acoB 2 4acoB

2

AyIMTOpHBIE 3aHATHS 48 48 14 14
(Bcero)
B Tom uncrne: - - - -
JlexknmoHHOro THIIA 16 16 6 6
CeMuHapcKoro Tuma 16 16 4 4
JlaGopaTopHble 3aHSITH 16 16 4 4
CamocrosiTesibHasi pa6oTa 60 60 94 94
(Bcero)
B toMm uucne: - - - -
[TpopaboTka mMaTepuana 30 30 69 69
JIEKITAM, IIOITOTOBKA K
3aHSITUSIM
CamocTosTenbHOE H3yUYCHHE 4 4
TeM
Pedepar 26 26 _ ;
KoHTpoJsibHBIE pabOTHI - - 25 25
Bun npomexyTouHoi 3a4eT 3a4eT
aTTecTaluu (3a4eT, SK3aMEH)
OO6m1ast TpyJ0€MKOCTb: 108 108 108 108

3 3 3 3

4. Conep:kaHue QU CHUATIINHbBI
4.1. Conepxanue pas3iejoB IUCHUIINHBI

HaumenoBanwue paznena Copepxanue pazziena
JUACIUATUTHHBI
1 2 3
1. MexaHuKka U Kunemamuxa u OuHaAMUKA NnOCMYynamenbHo20 u
OMoMexaHHMKa 8PAULAMETLHO20 OBUNCEHUS.
(kosie0anus U BOJIHBI). | Mexannueckoe napmxeHue. Cucrembl orcuera. CKOpOCTh U
AKYyCTHKA YCKOpPEHHE KaK MpOM3BOJHBIC IepeMenieHus (o0oOmeHne
noHsiTust  ckopoctu). [loHsiTHe 0 rpaaueHTe (U3HYECKON
BeIMYMHBL. HopmanbHOE, TaHTEeHIMAIbHOE U  TIOJHOE
YCKOpEHUE TIpH KpPUBONWHEHHOM JnBrkeHHH. llpsMas wu




oOpaTHast 3a/1a4a KHHEMaTHKH.

[lonstue cunpl. 3akoHsl HplooToHa B HMHEpIMAIBHBIX
CUCTEMaxX OTCYETA.

YpaBHeHHE  IBIDKEHHS  CBOOOMHOW ©  HECBOOOJHOM

MaTepUaIbHOW TOYKU. JIBM)KCHHE CHCTEMBI MaTepHUaIbHBIX
TOYEK.

Cmamuka.  Ouepeus. Paboma. Mowrnocms.  3axomsi
COXpaHeHUsl.

AKcHOMBI cTaTHKU. ['eoMeTpuueckoe YCIOBHE pPaBHOBECHUS
CXOJSLIEHCSl CUCTEMBI CWJI Ha IUIOCKOCTHU. IIpoekuun cuir Ha
IUIOCKOCTH. AHAJIUTHUYECKUE ypaBHEHUs paBHOBecus. CBsi3u U
pEaKUrH CBA3EH.

MOMEHT CHJI OTHOCHUTENIBHO HENOABMKHOU OCH. Y CIIOBHSA
paBHOBeECHS TeJl, UMEIOIIUX OCh BpamieHus. [lapa cwi. LleHTp
TSYKECTH TBEPIOTO Tena. [IpruMeHeHune yciaoBUsS PaBHOBECHS
JUIS BBIYMCIICHUS LIeHTpa TsbkecTh. CTaTUyecKue CHCTEMBI B
ONOPHO-/IBUTaTEIbHOM  ammapaTe  >KUBOTHBIX. MOMEHT
UMITyJIbCA. 3aKOH COXpaHEHUS MOMEHTa uMIyibca. Pabora
IepeMeHHOM cwibl. KuHeTHueckas W NOTEHUHAJbHAA
sHeprun. MomHocts u KIIZI. 3akoH coxXpaHeHUs SHEPIHH.
3aKOH COXpaHEHUs UMITYJIbCa.

Mexanuueckue xonebanus. 36yx.

KoneOarenprHOe [BMXeHHWE B OHOJIOTHYECKHX OOBEKTaX.
JIuHEeNHbII TapMOHMYECKUH OCHWIIATOpP. YPaBHEHHE H
rpa@uky  CMEIIeHHs] CKOPOCTH M YCKOpPEHHs  IpH
rapMOHUYecKuX  KojeOaHusx. [IpyXUHHBIH  MasTHUK.
OHeprusi TapMOHMYECKOrO0 OCIHWUIATOpa. MeXaHn4eckue
KoJie0aHUs B IPOMBILIIICHHOM KHUBOTHOBO/CTBE. Bubpauuu B
c/X. 3aTyxaromire M BbIHYXJCHHbIe kKosneOanus. CioxxeHue
TapMOHHYECKUX KoJieOaHu. buenus.

MouJiekyasipHasi
¢usuka

Ocnosnubie nonodcenus MKT. Hoeanvhuiii 2asz. Peanvubiil 2as.

OcnoBHoe ypaBuenne MKT. CruenctBus w3  Hero.
Pacrnipenenenue sHepruu 1no creneHs M cBoooabl. BHyTpeHHsis
SHEeprusi ujeanpHOro rasa. PacmpeneneHue MolleKyn IO
ckopocTsim. Cpenusisi AymHa cBOOOAHOTO mpobera. SIBieHUs
nepeHoca. 3akonbl ®Puka u Dypwe. SBieHUs nepeHoca B
OMOJIOTTYEeCKUX CUCTEMaX. Bune TerooOMeHa.
Tepmoperynsauuss opranm3mMa W TeIJIOOOMEH B C/X.
VYpasHenue Ban-nep-Baansca. Kpucrammmueckoe cocTosiHue
BenlecTBa. CHKIKEHHE ra3oB.

TepmoanHaMuka u
OMOdHepreTuKa

Quzuueckue OCHO8bl MepMOOUHAMUKU. OcHosbl
MEPMOOUHAMUKU 8 OUON02UHLECKUX 0DbEKMaX.
TepmonrHaMHuuecKre MmapaMeTpbl M IMpouUecchl. Temaora u
pabota, l-e Hauano TepMoauHaMuku. Pabora raza B
u3omnpoleccax. TemioeMKOCTh UICaJbHOrO ra3a. YpaBHEHHUE
Maitepa. AnuabGatnueckuii npouecc. YpaBHeHue Ilyaccona.
OOpatumble W HeoOpaTUMbIE TMPOLIECCHl, 2-€ Havyalo
TepMOAMHAMUKH. [IpHHIMIT NEUCTBUSI TEIUIOBOM MAIIWHBI.
Hukn Kapuo wu ero KIIJ. TennoBsle MalmUHBI U
XOJIOJIUIbHBIE YCTaHOBKH B c/X. [loHsATHE 3HTponuu. 3aKoH
He YOBIBaHHS SHTPOIHUH.




[lonatue 00 OTKPBITBIX TEPMOJMHAMUYECKUX CHCTEMaX.
JKuBoil opraHu3M Kak OTKpbITasg TEpMOIAUHAMUYECKAs
cucremMa. l-e Hayalo TEPMOJMHAMUKA B  OHOJIOTHH.
[IpeBpamienue sHeprur B OMOJOTMYECKHX CHCTEMax u
AHEPreTUUECKUI OanaHc KUBOT'O OpraHusma.
Temnonpoaykuus. AKKyMyJIUpOBaHUE SHEPTUU B MOJIEKYJIaxX
AT®. IlepeHoc Temna B KMBBIX OpraHu3Max. 2-¢ Haydajo
tepMonuHamMuku B Ouonorun. @opmyna [Ipuroxmna. KI1J]
MBIILIIBI.

DJIeKTPUYECTBO U
MAarHeTu3m

dnexmpocmamuxa.

Onekrpocratuueckoe nojie (COII) u ero HanpsyKEHHOCTbH.
[Torox wampsbkeHHocTH, TeopeMa [aycca. Pabora 1o
nepemMenieHuto nekTpuaeckoro 3apsga B COII. [lorenmmann.
HanpspkeHHOCTH — TONIE  Kak — TPAJAMEHT  TOTEHIWAaa.
[IpoBoguuku B COII.

DNeKTpoCcTaTUIeCKast 3aluTa. 3azemIieHHE.
DNEeKTpOCTaTHUECKOE SIBJICHHE B C/X MPOU3BOJCTBE U OOphOa
¢ Humu. Juanexrpuxu B COIL.

[Monspu3anuss  ITUDPIEKTPUKOB W BHUABI  TOJSPU3AIHHL.
JmonekTpudeckass — MpOHUIAEMOCTh.  JludnexTpudeckne
CBOWCTBA TKaHEM M W3MEHEHHWE WX TMpU MATOJOTHSIX.
[Ipumenenne COII B Qusnorepanuu. DIEKTPOEMKOCTh
npoBoaHuka. Konnencaropel. Oneprus COII.

3aKOoHbI  NOCMOAHHO20 MOKA. ONeKmpudecKkuu moK 8
NOYNPOBOOHUKAX. DNeKMPUYeCKUll MoK 6 2a3ax.
DIJIEKTpOHHAsg Teopusi TOKa B MeTaiax. 3akoH Oma B

muddepennmansaoMm  Buae. [lorenmmometpbl.  TeroBbie
JNEUCTBUSI TOKA. DJIEKTpOHArpeBaTelIbHbIC YCTPOWCTBA B C/X
IIPOU3BO/ICTBE.

CpolicTBa MOJIYIPOBOJHUKOBBIX  MaTEpUaIOB. 30HHAs
TEOpHs 3JIEKTPONPOBOAUMOCTH. TepmoanexkTpoHHast
IMHUCCHUSL. Hwuom. Tpuon. 3anuparoniui ()71 B
MOJIYIIPOBOJIHUKAX €T0 BBIIPAMIISIONIEE I€HCTBUE.
DOneKTpUYecKue SBICHHS B OWUOJIOTMYECKUX CHCTeMaXx.
CamocrosiTenbHasi M HECAMOCTOSITENbHAsI MPOBOJMMOCTh
razoB. BosbTamnepHas XapakTepucTHKa Ta3oBOro paspsija.
3akoHbl 3nekTposinza. llopor pazpskeHus B TKaHSX.
[IpoxoxaeHne MOCTOSIHHOTO TOKa 4Yepe3 MKUBbIE TKAHM.
JlelicTBHe MOCTOSIHHOrO TOKa Ha opraHu3M. ['anbBaHu3anus,
anekTpodope3,  DIAEKTPoA.  MoTeHuuan.  MemOpaHHBIN
noTeHuan. TpaHCIOPT  BEWIECTB  4epe3  KIETOYHbIE
memOpanbl. Ocmoc.

[TonsaTHEe 0 KanmueBOHATPUEBOM Hacoce. bruonoreHnansl.
Onexmpomaenemusm. buonozuueckoe oetlicmsue macnumuozo
noJsl.

MarnutHoe  B3aMMOJICEUCTBHE  TMPOBOAHMKA C  TOKOM.
WNunyxuwms [IMII. 3akon buo — CaBapa — Jlanunaca. BemectBo
B [IMII. MarautHasg nOpPOHULIAEMOCTh. JlMamMarHeTukw,




napamarueTuku, ¢eppomarnetuku. Jleiicteue I[IMII Ha
Ouosiornyeckue o0bekThl. 'eomarautHoe nose. Ilpumenenue
MII MOCTOSIHHBIX ~MAarHUTOB B C/X TPOU3BOJICTBE.
OnexTpoMarHuTHas MHAyKuus. Oneitel @apazes. SBineHus
CaMOMHIYKIIMU. ODHEprusi MarHutHoro mnoss. JlelicTBue
3JIEKTPOMATrHUTHOTIO I10JIS HA )KUBOW OPraHU3M.

[Tpumenenne SMII B pusnorepanun.

Onrtuka v cBeTOBbIE
SAABJICHUS B OpraHu3imMax

I'eomempuueckas onmuxa. Ocnogvl pomomempuu. Boanosas
onmuxa.

Otpaxkenue u mnpesnomieHue cBera. llonHoe oTpakeHue u
UCIIOJIb30BAaHUE O3TOr0 SBJIEHUS B ONTHYECKUX IPUOOpaAX.
CeeroBogbl M HUX  NpPUMEHEHHE.  DHEpPreTUYEecKue
¢doromeTpuueckue BenuuuHbl. KpuBas BuaHocTH. CBETOBbBIE
dboTOMETpUYECKHE BEIIMUHHBI.

WNnrepdepennuss cBera W cHnocoObl ee  HAaOMIOAECHHUS.
Hudpaxuus ceera. [lonsipuzanus cBeTta, NOJSPU30BAHHBIN U
€CTeCTBEeHHBIN cBeT. Jlucnepcus cBera. CHEKTPbl U WX THUIIBL.
Cnexrpanbhblii ananu3. [lormomenue ceeta. 3akoHbl byrepa
n bepa. buonornueckoe 3HayeHUE CONHEYHOro cBeTa. YD u
UK wu3nyuyeHuwe, WX CBOWCTBA W METOABI HAOIIOICHUS.
buonornueckoe  gerictBue Y® wu UK  usnyyeHws.
[Tpumenenne YO uzmyueHus s ¢/X MpoU3BOACTRA.

KBanToBas u sinepHast
¢usuka

Keanmosas onmuka. Cmpoenue amoma. Jlazepol

Snepnas  moxaenb  cTpoeHus ~— atoma.  JIMCKpeTHOCTh
SHEpPreTUYeCcKux coctosHuii aroma. Iloctymarel  bopa.
AToMHOE s1p0, n30Tporbl. COEKTp aToMa BOAOPOAA, MPABUIIO
otbopa. YpaBuenus llpeaunrepa.

PannoakTHBHOCTB, €CTECTBEHHBIN CPOK PaAMOAKTUBHOCTH. (O,
B, Yy — owusnyuenue. BrnusHue pagMOaKTUBHOCTH Ha
KU3HEACIATEIIBHOCTh OPraHU3MOB. 3aKOHBI PaJUOAKTUBHOIO
pacnaga. Ilepmon mnomypacnana. CpenHee Bpemsi JKU3HU.
AKTHUBHOCTb 3JIEMEHTA.

OJIEMEHTAapHbIE  YaCTHULIBI, MX  XapakTepUCTHUKU U
B3auMozeiictBue.  AHthyactuubl.  Jlyanusm  CBOMCTB
MukpoyacTull. KBapkoBblil cocTaB anpoHOB. KBaHTOBBIN
MexaHu3M  u3nydeHuss — cBera.  Popmyna  [lnanka.
®oroaddext. KBaHTOBBIII MeXaHHW3M TOIJIONIEHUS CBETA.
®otonbl. KopnyckynsipHo — BosiHOBOM nyanusM. [lonsatue o
doroxumuueckux peakuusx. GoToOHOIOrHUEecKUe PEaKIuu.
@oroaddext. YpaBHeHue OIUHIITENHA. JlromuHecyenyus.
Penmeenosckoe u mennogoe uznyuenue.

[Inanerapnas Mmozpens aroma. Teopus bopa. KBaHTOBBIN
MEXAaHHU3M DJIEKTPOHHBIX IepexonoB. CHuH 3IEeKTpoHa.
IMpuauun  Ilaymu.  Ilpupoma  TEIIOBOrO — M3Iy4YEHHS.
AbcomotHO yepHoe Teno. 3akoH Credana — bonbumana,
Buna. TemnoBoe u3myueHue Tena JKUBOTHBIX. Pa3nuuHble
Bubl moMmuHecueHuuu. [Ipasuno Crokca. 3akoH Basuiiosa.




Dusuyeckue U OHOJIOTHYECKUE
H3Ty4YCHHUS.

JlromunecueHTHeI  aHanm3. lloslydeHue peHTreHOBCKOIo
U3JIy4eHUs, ero cBoucTBa. PentreHommarnocruka. Jlasepst.

CBOWCTBA JIA3€PHOTO

4.2 Pa3znebl TUCHUMIINHBLI M BUABI 3aHATHIA

Ounas ¢popma o0ydenust

ceM | Ne HaumenoBanue paznena qucuumiaunsl | Jlekn. | Cemun. | Jla0 CP | Bcero
ecT | m/m THANa THANa 4acoB
Y
1 | Mexanuka u 6uomexaHuka (koneOaHUS 2 2 2 8 14
Y BOJIHBI). AKYCTHKA
2 | MonexynspHas ¢pu3uka 4 4 4 10 22
1 3 | TepmoanHamMuKa 1 OMOPHEPTETHKA 2 2 - 10 14
4 | DAEKTPUYECTBO U MAarHETU3M 2 2 6 12 22
5 | Ontuka W CBETOBBIE SIBJICHUS B 4 4 4 10 22
OopraHu3Max
6 | KBanroBas u suepHas pusuka 2 2 - 10 14
Hroro: | 16 16 16 60 108
Bcero: | 16 16 16 100 | 108
3aounas popma 00yueHusn
ceM | Ne HaumenoBanue pazaena qucturuinabl | Jlekn. | Cemun. | Jlab CP | Bcero
ecT | m/m TUNA | THUOA 4acoB
P
1 | Mexanunka U OuoMexaHuka (KojaeOaHMs 2 - - 16 18
Y BOJIHBI). AKYCTHKA
2 | MonekynsipHast pu3uka 2 2 2 14 20
1 3 | TepmoauHamuka u OMO’HEPreTHKA - - - 16 16
4 | DIeKTpUUECTBO U MarHETH3M 2 2 2 16 22
5 |Ontuka © CBETOBBIE SIBICHUS B - - - 16 16
OpraHu3Max
6 | KanroBas u sinepHast pusuka - - - 16 16
Hroro: 6 4 4 94 108
Bceero: | 16 16 16 100 | 108




4.3. 3aHsATHSI CEMMHAPCKOTO THIIA

Ne TpynoemkocTsb
No | paznena Tema (dac.)
/T | JTUCIUTLT OYHas | 3a04Has
WHBI
1 2 3 4 &)
1. 1 [Tonstue cunbl. 3akonsl HplOTOHA B HHEPUUATBHBIX 2 2
CUCTEMax OTCYETaA.
2 2 OcnoBuoe ypaBuenue MKT. CrnenctBus u3 Hero. 2 2
Pacnipenenennie  sHepruMm MO  CTENEHSAM  CBOOO/IBI.
BHyTpeHHsIsI SHEeprus UACaIbLHOTO rasa.
3. 2 Bunel TtemnooOmena. Tepmoperymisiuss opraHuzMa U 2 -
Teroo0MeH B ¢/X. YpaBHeHue Ban-nep-Baanbca.
4. 3 TepmoanHamMuyeckue napaMmeTpsl U npoueccel. Temora u 2 -
pabora, l-e Hawano TepmonuHamuku. Pabora raza B
M30IpoLeccax.
5 4 DNeKTpoHHasi Teopusi TOKa B Meraiax. 3akoH Oma B 2 2
muddepenunanbHoM Buae. I[lorenunomerpsl. TemoBbie
JNEUCTBHSI TOKA. OJIEKTPOHArpeBaTEIbHbIE YCTPOMCTBA B
C/X TIPOU3BOJICTBE
6. 5 OtpaxxeHue u mpenomiieHne cBera. [lomHOE OoTpaxeHue u 2 -
WCTIOJIh30BAHNE JTOTO SIBIICHUS B ONTHUYECKHX MPUOOpPAX.
CBeTOBOJIBI M HX TIPUMEHEHHUE
7 5 HNutepdepeniius cBeta W CrmocoObl ee  HaOIMIOACHHUS. 2 -
Hudpakuus ceera. [lonspusamus cBera, MOIIPU30BAHHBIN
Y €CTECTBEHHBIN CBET.
8 6 ®opmyna [lnanka. @ororddexr. KBaHTOBBIM MexaHU3M 2 -
MOTJIONEHUS cBeTa. DOTOHBI.
HToro Bo 2 cemecrtpe: 16 4
Bcero: 16 4

4.5. [IpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (PadoT) - e npedycmomperno OI1OII.

5. Opranu3anusi CaMoCTOSITeIbHOM PadoThI 00YYAIOIIUXCS 10 JUCIUIIJIMHE

5.1 Tunbl caMOCTOATEIbHOM PA0OTHI U €é KOHTPOJIb

Tun camocrosiTeJIbHONH PadOTHI dopma o0yueHus Tekymuii KOHTPOJIb
ouHas 3a04Hast

[IpopaboTka MaTepuana JEKIHH, 30 TECTUPOBAHUE

MOITOTOBKA K 3aHATHSIM 69

CaMocTosTenbHOE U3YYCHHUE TEM 4 TECTUPOBAHUE

WIH
cobeceoBaHue

PacuetHo-Tpaduueckue paboThl 26 - 3amuTa

KonTponbHbie paboThl - 25 3aInTa
BCETO YaCOB: 60 94

5.2 Y4eOHO-MeTOoANYECKHE MATEPHAJIBI VIS CAMOCTOSATE/ILHOIH PadoThl

Mertoandeckue ykasaHHs Uil CaMOCTOATENBbHOM paboTel mo mucuuiinHe dusuka Juis
CTYZICHTOB OYHOM, 320YHON (OopM 0OyuUEHHs MO HANpPaABJICHUIO MOArOTOBKU 300TexHus, / CoCT.
E. A. IlpockypsikoBa. — Tromenb: 'AY Cesepnoro 3aypaibs, 2015. — 61 c.




5.3 Tembl, BHIHOCHMbIE HA CAMOCTOSITE/IbHOE H3yYeHHe

1. MOMEHT CuJ1 OTHOCUTEJIHHO HEMOABMKHOM OCH. Y CIIOBHS paBHOBECHS TEJI, UMEIOIINX OCh
BpaweHus. [Tapa cuit. LleHTp TsKeCTH TBEpIOTo Tena.

2. [IpumeHeHne ycaoBUSsl paBHOBECHS JJISl BBIYMCIICHUS LIeHTpa TshKecTH. CTaTHUeCKUEe CUCTEMbI
B OIIOPHO-JIBUTaTEJIbHOM annapare KUBOTHBIX.

3. SIBnenus nepenoca. 3akonsl Puka u Oypoe. SABneHHs epeHoca B ONOIOTHIECKUX CUCTEMAX.
Bunpl Temmoodmena. TepMoperysisius opraHu3Ma 1 TeIIo00MeH B ¢/X.

4. YpasHenue Ban-nep-Baansca. Kpucrannuueckoe cocrosinue Bemecta. CKUKEHUE Ta30B.

5. OGparuMble 1 HEOOPATUMEIE MPOIIECCHI, 2-¢ HAYAJI0 TEPMOJINHAMUKH.

6. Ilpunmun nmefictBus TeruioBo mamuubl. [{ukn Kapro u ero KIIJ[. TemoBble MamuHbI H
XOJIOAUIIbHBIE YCTAHOBKH B C/X.

1. [lonsitue osHTponuu. 3akoH He YyObiBaHus dHTponuu. IloHsTne 00 OTKPBITHIX
TEPMOJMHAMHUYECKHUX cucTeMax. JKMBOI OpraHu3M Kak OTKpBITasi TEPMOJIMHAMHUYECKasl CUCTEMA.
8. 1-e mavaino TepMoauHAMUKH B Ouonoruu. [IpeBpamnienne sHepruu B OMOJOTHYECKIX
CHUCTEMAax M HEPreTU4ecKuil OanaHc xUBOro opranusma. Temnonpoaykuus. AKKyMyJIUpOBaHNE
sHepruu B MoJiekysnax AT®. IlepeHoc Terna B )KUBBIX OpraHU3Max.

9. 2-e Hayano tepmoanHamMuku B 6nonorun. @opmymna [puroxuna. KITJ{ Mprmisr.

10. DnexTpudeckne SBICHUS B OMOJIOTHUECKUX CUCTEMAaX.

11. CamocrosiTenbHas W HECaMOCTOSITeNIbHAas MPOBOJAMMOCTh Ta3oB. BoapTammnepHas
XapaKTepUCTHUKA ra30BOT0 pa3psaaa. 3aKOHbI AJIEKTPOIIU3A.

12. Tlopor paspspkeHHs B TKaHsX. [IpoXoKJeHHE TOCTOSHHOTO TOKAa 4Yepe3 J>KHUBBIE TKaHU.
JleiicTBHe MOCTOSHHOTO TOKa Ha opraHu3M. [anbpBaHu3anus, 3IEeKTpodopes3, 3IEKTPOLI.
MOTEHIINAT.

13. MemOpaHHBIi ToTeHIMaN. TpaHCTIOPT BEMIECTB Yepe3 KIETOYHbIe MeMOpaHbl. OcMoc.
[TonsiTre o kanueBo - HaTPUEBOM Hacoce. buonoreHuanb.

14. DnextpomarnutHas uHAyKnusa. Onbeitel Dapaznes. SIBieHHs CaMOWMHAYKIMH. JHEPTHs
MAarHUTHOTO NoJIs. [{eficTBHE 3EKTPOMArHUTHOIO NOJISL HAa )KUBOW OPraHU3M.

15. Ilpumenenune DMII B dpusznorepanumu.

16. UnTepdepenIus cBeta u criocoOsl ee HaOmoaeHus. Judpaxius cBeTa.

17. Tlonsipu3arus cBeTa, MOJAPU30BAHHBIM U €CTECTBEHHBIN cBeT. Jlucnepcus cBeta. CrieKTphl
1 uX TUnbl. CIEeKTpaTbHBIN aHAIH3.

18. Y@ u UK usnydenue, ux CBONCTBA U METOIbI HaOmoneHus. buonorudeckoe neticteue YO u
UK wznyuenuns. [Ipumenenne YD uzimydeHus Ais ¢/X TpoOU3BOICTBA.

19. Ilpupona TeroBoro uzinydeHus. A6Coa0THO YepHoe Teno. 3akoH Credana — boibpimana,
Buna. TemioBoe uznydeHnue Tena )XKMBOTHBIX.

20. Paznmuunbie Buabl moMmuHectieHIuH. [IpaBuno Crokca. 3akoH BaBmiioBa. JIroMuHeCIIEHTHBIN
aHaJIN3.

21. TlonmyyeHue peHTI€HOBCKOTO U3JIyUYEeHHUs, €ro CBOCTBA. PeHTreHoaMarnocTuka.

22. Jlazepbl. @usnyeckre U OMOIOTUYECKHE CBONCTBA JIA3EPHOTO U3IIYUECHUS.

5.3. Tembl pedeparoB:

buonorudeckoe nelicTBUE PEHTTEHOBCKUX JTY4€Ei.

VYibTpa3Byk U OHosIOruUs.

OXO0 B KU3HHU )KUBOTHBIX.

buodusuka ynabrpa3Byka.

Ponb MOMeHTa cHiIbl, MOMEHTA UHEPLIUU B ABH)KEHUN HACEKOMBIX, NITUL], ’KUBOTHBIX.
TennooOMeH, ero poJib B )KU3HU )KUBOTHBIX.

[IpumeHeHue 1eKTpuyecTBa B OUOJIOTUH.

Onexrpodusnka KUBOrO OpraHu3Ma.

. Kak nosBistrorcs 6MOTOKH.

10. buodusuka nopaxeHus EKTPUIECTBOM.

11. buonoruueckoe 1eWCTBUE PaANOAKTUBHBIX JTyUeil.

12. DnekTpoMarHuTHOE U3JIyUYEHHUE U €ro JIeiiCTBHE Ha OpPraHU3M )KMBOTHBIX.

wCoNoUk~wWNE
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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.
S57.

. JleicTBHE HOHU3UPYIOLIUX U3IYyUYECHUN Ha KIIETKY.
BnusiHue MOHM3MPYIOIMX M3JIy4EHHH Ha HEPBHYIO CUCTEMY, OpraHbl YyBCTB, TKaHH,
SH/I0KPUHHBIE XKEJIE3bI.

Peakuust KpoBU ¥ KPOBETBOPHBIX OPraHOB HAa MOHU3HMPYIOIINE U3ITyUEHUS.
JleiicTBrE MOHU3UPYIOIIETO U3IYyUYEHHUSI HAa OpraHbl MUIIEBAPEHUS, CEPAECUYHOCOCYJUCTYIO
CUCTEMY, OpPTaHbl JbIXaHUs, OPraHbl BbIJICIEHUS, HA KOCTH, XPSIIIH, MBIIIIIbI, HA OPTraHbl
Pa3MHOXXEHUSI U TIOTOMCTBO KUBOTHBIX.
3HaueHue €CTECTBEHHON PAaJUOAKTHUBHOCTU U MaJIbIX 7103 MOHU3UPYIOIUX U3IYYEHUN B
OMOJIOTMYECKHUX MPOIeCccax.
JlyueBbie OpaKeHUs )KUBOTHBIX.
Hcnonb3oBaHue painoakTUBHBIX U30TONOB B KAYECTBE UH/IUKATOPOB (MEUYEHBIX aTOMOB),
JUTSI IUaTHOCTUKU U JICYCHUS )KUBOTHBIX.

Crepunuzanys ¢ TOMOIIbIO HOHU3UPYIOIUX U3ITYYEHUH.
Pagnomerpuueckas U painoXxuMHUUecKasi IKCIEpTH3a 0ObEKTOB BETEPUHAPHOTO HA30Pa.
SAsnenus  nuddy3um U ero ponb B 00ECIEUECHUH IKUZHENEATCIHHOCTH IKUBBIX
OpraHU3MOB.

Il 3axkoH TepMOAMHAMHUKHM ISl OTKPBITBIX cucTeM. CTalMOHApHOE COCTOSHUE
OMOI0rN4eCKUX 0O0OBEKTOB.
Kunkue kpucramibl ux ¢pusnueckue cBoiicTa. Kuakue kpucramibl B OM000ObEKTaX.
MexaHuka cepAedYHOCOCYIUCTON CUCTEMBI.
O¢ddexTt Jomnepa u ero ucnoab30BaHuE B YIAbTPA3BYKOBOW JHArHOCTHKE.
['eomaruuTHOE MO, €r0 BIAMSHUE HA )KUBbIE OPraHU3MBI.
[IpumMeHeHre MarHUTHOTO TOJISI B TEpaleBTUYECKUX LesiX. MexaHu3m OMoJIOTHYecKoro
NeMCTBUSI MAarHUTHOTO TTOJISL.
CBeToBO/IbI ¥ IPUMEHEHHE BOJIOKOHHOM ONTHKHU B TIMarHOCTUKE U XUPYPTHU.
[Tornomenue ceeta. Metoa konopuMeTpuu. @OTOIIEKTPUUECKUNA KOJIOPUMETP.
[IpuHnun paboThl MEKTPOHHOTO MUKPOCKOTIA.
buomomunuctieniusa. Ceepxcinadoe CBEUeHNE KUBBIX TKaHEH.
Hepemennsie mpobiieMb! Gpu3uku U OMoPHU3NKH.
JIBmwxkenue. [[Bnxenne B IByX m3mMepeHusx. [Ipbpkok B IMHY ¢ pazoera.
Ponw ¢usuku B pereHun riaodaabHbIX MPOOIIEM.
Cuibl B coctostHUM paBHOBecHs. (CHCTEMBI BBITSDKKH KocTed. CHIIbI, IEUCTBYIONINE Ha
MBIl U KOCTH).
@yHIaMEHTAIbHBIE CUJIBI TPUPOIBL.
3aKOHbI COXpaHeHus B (PU3HKeE.
Cwiibl B Ipupoe.
Pactenus — rennanbHble HHKEHEPBI B IPUPOJIE.
Ynpyrue cBoicTBa KOCTEH U TKaHEH.
[Ipounbie Marepuansl. CIuiaBbl.
VYcranocts v NoA3y4ecTh MaTEPUAIIOB.
TBepabie 3MEKTPOIUTHI.
Mertamnyprust u OHOJIOTHUSI.
Y1pyrocTs U BI3KOCTb.
buoputmus u ee npobaeMbl.
IIpupona u putMm.
Purmuueckue nmpoiiecchl B KUBBIX OpraHu3Max.
Kocmuueckast GHOPUTMOIIOTHSl.
®du3nka U My3bIKa.
O BonHax, KojeOaHUSAX U KIETKaX.
Konebanus u nepeMeHHbIE CUIIBL.
BonHoBas mexaHuka.
PenstuBucTckas MexaHuka.
AKyCTHYECKHE CPENICTBA YIPABIEHUS MIOBEIEHUEM )KMBOTHBIX.
3BYK. 3ByK MOpsl.



58. YnbpTpa3ByK B 300MHKEHEPHOH MPAKTUKE.

59. buonoruueckoe IeiCTBUE YIbTPA3BYKA.

60. 3Byk u ero mpupoja.

61. YnpTpa3ByK U €ro NpuMEHEHHUE B CEIIbCKOM XO3SIICTBE.

62. ®oTOTEPMOAKYCTHKA.

63. Bo3aeiicTBHe ylIbTpa3ByKa Ha BEIIECTBO.

64. Ynbrpa3BykoBbie GpoTorpadum.

65. bricTpee 3ByKa.

66. [Ipo6nemsbr moBeimenus: KIT/I TermnoBeIx nBUraTeneii u peaibHbie Bo3MoxHOCTH MI'J] -
AIIEKTPOTE€HEPATOPOB.

67. HeBO3MOXKHOCTh BEUHOT'O JIBUTATEIIS BTOPOTO POJIa.

68. ’KuBoii opranu3M — OTKpbITast TEPMOIUHAMUYECKAsT CUCTEMA.

69. PoxxzieHre u mepBbIe Maru JIEKTPOONOIIOTHH.

70. Kak B KJIeTKe BO3HHKAET Pa3HOCTh MOTCHIINATIOB?

71. Kak BO3HUKaeT HEPBHBIA UMITYJIbC?

72. KuBoii Tenerpad.

73. OO01IeHe KIETOK MEXTy COOOH.

74. Victionb30BaHUE «KUBOTHOTO» AJIEKTPUUESCTBA JUISl PEIICHHS BAXKHEHTITNX 3a]1a4.

75. Kaxk akyunbl HCHIOIB3YIOT 3aKOH OMa 1 TEOPHUIO BEPOSTHOCTEN ?

76. Bopr0a ¢ nmrymamu.

77. DNEeKTpUYECKOe OPYKHUE U DIICKTPOIOKATOPHI.

78. DnexTprudecKkoe X035 MCTBO HHPY30pHH.

79. DNEKTPOCTaHIINH KIIETOK. bakTepuu - mepBbIe AIEKTPUKHA 3eMITH.

80. IIpupona ceeTa.

81. B3anmogelicTBHE CBETa C BEMIECTBAMI.

82. JIroMHUHECIIEHTHBIN aHaIIH3.

83. buonornueckoe aeiicteue UK — n3nmydenus u ero npuMeHeHne B ¢/X )KUBOTHOBO/ICTBE.

84. buonoruueckoe aeiicteue YO — u3ydeHUs U €ro IPUMEHEHHE B ¢/X dKUBOTHOBOJICTBE.

85. buonornueckoe naelicTBue JazepHOro m3iayudeHus. [Ipumenenue JlazepoB B Ouosioruu u
MEUIINHE.

86. brodwusnka 3puTEIBHOTO BOCTIPUSATHSIL.

87. IIpoGnemMbl pa3BUTHS AaTOMHOM SHEPTETHKHU.

88. ArTnyacTuisl B0 BeeneHHOIA.

89. CHoBa 00 aTOMHBIX CTAHIIUSAX.

90. Yacruiia, KOTOpYIO HaJI0 HANTH.

91. IlpumeHeHue pagOaKTUBHBIX U30TOMOB B CEIHCKOM XO35HUCTBE.

92. PagnoakTUBHOCTE B HAIIIEM JIOME.

6. OoHJ OLIEHOYHBIX CPEACTB /JIsI MPOBeIeHHs MPOMEKYTOUHOM aTTecTAlUN
o0yyaromuxcs Mo JMCHHIINHE

6.1 IlepeyeHb KOMIETEHIUH C YKa3aHHEM 3TANoOB uX GopMHUPOBaHKS B NpoLecce

0CBOEeHMNsI 00pa30BaTeJbHOM MPOrPaAMMBbI

Koo [lepeyeHn MIaHUPYEMBIX HauMeHnoBaHue
WHAMKATOP JOCTHKEHUS
Komne- pGByHLTaTOB 06yquI/Iﬂ I10 OOCHOYHOI'O CpCACTBA
KOMIICTCHIIUU
menyuu JMCHUTUIAHE
3namo: Tect
N-4onk-4 Hcnonb3yer y
i\ Y _ COBpEMEHHbIE 3a4eTHBI OWIeT

3HaHUS OCHOBHBIX 3aKOHOB
¢u3uKn HEOOXOAUMBIX ISt
OIIK-4 | pemieHust cTaHAApPTHBIX 3a/1a4

(du3nveckue npeaCcTaBICHUS
00 OKpy’KaroleM ueraoBeKa
COBPEMEHHOM  MHPE;

B obmactu
N - OCHOBHBIC TEOPUH H
npodeccnoHanbHOM
(byHIaMEHTaIbHBIC TIOHATHS
JIeSATEbHOCTH

(I)I/ISI/IKI/I; 3aKOHBI U BJICHHA,




T'paHUIbL Hux

IPUMEHUMOCTH;
- Ha3HAYCHHWE W TPHHIIUIIBI
JEUCTBUSA BOKHEUIINX
buznYeCKuX MpUOOPOB.
Ymems:

-  TPUMEHSTH Pa3IMYHbIC
METO/IbI du3ndecKux
U3MEpeHut u  00paboTKH
IKCTIEPUMEHTAIBHBIX
JTAHHBIX,

- OOBSICHATH  OCHOBHEIC
HaOI0JaeMble  MTPUPOIHBIE
U TEXHOI'CHHBIC SIBICHUS W

s dexTor c TTO3HITNH
byHIaMEHTAIBHBIX
duznueckux
MPECTABICHUN;

- pemarh 3aJaud U3
pa3IMYHBIX pa3nenon
bu3uku;

- pabortaTh C ammaparypoi
JUTS buznueckux
HCCJIEIOBAHMIA;

- BBIICNATH KOHKPETHOE
dbu3ndecKoe coaep)kaHue B
MPUKIIATHBIX 3aauax
npodecCuoHaTbHON
JEeSITEIbHOCTH.

Bnaoemy:

- HaBBIKOM  IIPOBEICHUS
buznIecKoro
JKCIIEPUMEHTA, B TOM YHUCIIE
IIPaBUIILHO
9KCIUTYyaTUPOBATh OCHOBHbBIE
npuOOpHI M 000PYOBAaHUE B
COBpPEMEHHON  (U3HUECKOU
nabopaTopuu;

- HaBBIKOM 00paboOTKH U
UHTEPIPETUPOBAHUS
pe3yNbTaTOB KCIIEPUMEHTA;
- HABBIKOM TPUMEHEHHS
OCHOBHBIX METOJIOB
(buU3MKO-MaTEMaTUYECKOTO
aHaM3a AN peuIeHUs
€CTECTBEHHOHAYYHBIX
3a/1a4.

6.2. IlIkaanl oleHUBAHNSA
[MIkana oneHNBaHUA 3a4eTa
— OIICHKa «3a4T€HO» BBICTABISETCS, €CJIHU CTYAEHT O00JaJaeT JOCTaTOYHO MOIHBIM
3HaHMEM Kypca (PH3UKH; €ro OTBET MPEACTaBISET TPaMOTHOE M3JIOXKEHHE Y4eOHOro MaTepuana
M0 CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B (POPMYITUPOBAHWUU TOHSATHH U
3aKOHOB; INPAaBWIBHO IPUMEHEHBI TEOPETUUYECKUE ITOJIOKEHUS, MOATBEPKICHHBIE NIPUMEPAMU;




CICJIaH BBIBO/, 00a BOIIpOCa OCBCHICHBI ITOJIHOCTBIO WJIA JOBOJATCA OO0 JIOTHYCCKOI'O
3aBCPUICHUA ITPU HaBOIUIH_[I/IX/ AOITOJIHUTCJIBHBIX BOIIPOCAaX MPCIogaBaTClIid,

— OICHKA «HEC 3a4YTCHO» BBICTABJIACTCA, €CJIM CTYACHT HC 3HACT 3HAYUTCIIbHYIO 4acCTb
Marcepuaia; AOIMYCTHUJI CYIICCTBCHHBIC OIIHMOKH B MMpOoUECCC MBJIOKCHHA, HC YMCCT BBLIIACINUTDH
rJIaBHOC MW CACJIATb BBIBOJ; IIPUBOJUT OIIMOOYHEIC onpeaciicHyusd; HU OJUH BOIIPOC HC
pPacCMOTPCH A0 KOHIIA, HABOAAIIUEC BOIIPOCHI HC ITOMOTI'ak0T.

IMIkana oneHNBaHUSA TCCTUPOBAHUS HA 329€TEC

% BBINIOJHECHUA 3aaAHUA PesyabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3a4TE€HO

6.4. TunoBble KOHTPOJIbHBIC 3aIaHUs WM UHBIE MaTEpUAJIbI:

VYka3zaHbl B IPUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbHOW Y4eOHOU JMTEpaTypbl, HEOOXOAMMOH sl
OCBOEHHS THCIUITHHBI
a) OCHOBHas JIUTEpaTypa:

1. T'pabosckwii, P. U. Kypc ¢usuku : yaedHOe mocodue mst By30B / P. U. I'paboBckuit. — 13-¢
3., crep. — Cankt-IlerepOypr : Jlawp, 2022. — 608 ¢. — ISBN 978-5-8114-9073-8. —
Tekcr : onexktpoHHsii / Jlamp : 2nekTpoHHO-OuOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/184052

0) [lonosnHuTENbHAS TUTEPATYpA!

2. Kazannesa, A. b. COopHUK BOTIPOCOB U 3a1a4 1o oOmieit ¢pusnke. Pazmen 5. MonekymnspHas
¢usuka : yueOnoe nocodue / A. b. Kazannera, H. B. Couna, I'. H. ['omeiiman. — Mockga :
[Ipomereit, 2012. — 144 c. — ISBN 978-5-7042-2340-5. — TekcT : 37EKTPOHHBIA //
OnekTpoHHO-OnOmmoreynass  cuctema  [IPR BOOKS : [caiiT]. —  URL:
https://www.iprbookshop.ru/18616.html

3. Konkwn, b. b. ®usuka. Yacts I. Mexanuka. MonekymnsapHas Gu3nka U TEPMOJUHAMHKA :
yueoHnoe mocooue / b. b. Konkun, B. I1. Cadponos, f. b. KoncranturnoBa. — PocToB-Ha-
Hony : CeBepo-KaBkaszckuii ¢unmanr MOCKOBCKOTO TEXHHYECKOTO YHHMBEPCHTETA CBSI3U M
nadopmaruku, 2011. — 61 ¢c. — ISBN 2227-8397. — Tekcr : 2IeKTpOHHBIN // DIEKTPOHHO-
OubIMoTeUHAS cucremMa IPR BOOKS : [caiiT]. — URL.:
https://www.iprbookshop.ru/61320.html

4. MonekynsapHas (HU3UKa U OCHOBBI TEPMOAMHAMUKH : yueOHOe mocodue / coctaButenu O. M.

AubikoBa. — AcTpaxaHb : ACTpaxaHCKUM TOCYJapCTBEHHBIN yHUBepcuTeT, M3maTenbckuit
JIOM «AcTpaxaHCKui yHuBepcute», 2019. — 223 ¢. — ISBN 978-5-9926-1058-1. — Teker :
ANEKTPOHHBIA // DnekTpoHHO-OubmuoTeunas cucrtema IPR BOOKS : [caiitr]. — URL:

https://www.iprbookshop.ru/99503.html
5. COopHHK BOIpOCOB M 3amad mo obmiei ¢usuke. Pazgen 3. Onruka. Paznen 4. KBanroBas

¢usuka / H. B. Couna, A. b. Kazannesa, 1. A. BacwibeBa, I'. H. I'onsiiman. — Mockaa :
ITpomerent, 2013. — 194 c¢. — ISBN 978-5-7042-2414-3. — TekcT : 3IEKTPOHHBIA //
DOnekTpoHHO-OMOMMoreynass  cucrema [PR - BOOKS : [caiiT]. —  URL:

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

8. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJEKOMMYHMKAIMOHHOI ceTn ""UHTepHeT"

www.all-fizika.com - Bee o ¢usuke. CnoBapu, HHGOPMAIMOHHBII MaTepHAJIbL.

www.ph4s.ru - ®usuka, XUMHs, MaTeMaTHKa CTYyJCHTaM U IIKoIbHUKaM. OOpa3oBaTebHbIN
npoekT A.M.Bapruna. YueOHUKH U Jpyras JIUTepaTypa.

www.fizika.ru - ®usuka. Ru. Caiit s npenogaBareneil GU3UKH, YIaIUXCsS U UX POAUTEICH.

9. MeToauueckue YKazanusda NJjis Oﬁy'-IZI]OIIII/IXCﬂ 110 OCBOCHMI0 JUCHUIIJIMHBbI



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

1. ®usuka: maboparopusii mpaktukyM. / Coct. E. A. IlpockypsikoBa. — Tromens: ['AY
Cesepnoro 3aypainbs, 2017. - 144 c.

2. benanoBckuii A.C., ®u3nka ¢ ocCHOBaMU OMO(PU3UKH, METOJMYECKHUE YKa3aHUS 110 W3yUEHUIO
IUCUMIUIMHBL W 3aJaHus JUIS CaMOCTOSITEIbHOM paboThl 3a0uHOW (OpMBI OOydYeHHS 10
HaIpaBJICHUSAM: 300TE€XHUS, BETEPHHAPUS, BETCPUHAPHO-CAHUTAPHAS IKCIIEPTHU3a, OMOIOTHA. —
Tromens: TT'CXA, 2012. — 105 c.

3. IIpockypsikoBa, E. A. ®usuka sreMeHTapHBIX YacTHIl: y4eO.mocodue i c.-X. By3os/ E. A.
[TpockypsikoBa. — Tromens: TAYC3, 2013.- 104 c.

10. lepevyenb HHPOPMALHOHHBIX TEXHOJIOT Ui
JUis BBINOJNIHEHUS J1TAOOPATOPHBIX pabOT CTyAEHTaM PEKOMEHIYETCS MCII0Ib30BaTh
nporpamMmy Microsoft Office (anexTponnsie Tabauubl Microsoft Excel).

11. MaTepI/IaJIBHO-TeXHH‘IeCKOC o0ecrneuyeHue JAUCHUIIJINHBI

1-204 JlaGoparopusi ONTHUKW: YCTaHOBKA JJIsl M3MEPEHHs JUIMHBI BOJIHBL JH(paKIuOHHAS
peuieTKa, MEKTpUIecKas jJamIla, MUKPOCKOII, CTEKISIHHBIE IUIACTHHBI, MUKPOMETD, BaKyyMHBIN
(OTORIEMEHT, S3TaJlOHHAs JIAMIIOYKA, OINTHYECKas CKaMbsl, MHUKPOAMIIEPMETP, BOJBTMETP,
ITOTEHIINOMETP, COEAMHUTEBHBIE ITPOBO/IA.

1-204a JlaGopaTopusi DIEKTPOCTATHKH W DIEKTPOJAWHAMHUKH: aMIEPMETPBI, BOJHTMETPHI
pa3IMYHBIX BHJOB, IIOTEHLHUOMETP, BOJBTMETP, AaMIIEPMETpP, COIMNPOTUBICHUE HArpy3Ku
(peocrar), kimtou, uctoyHuk nuranus 200 B, mantorpad, peocraT, K04, 30HA, MCTOYHHUK
nutanuga S50 B, Tepmucrop, mara3uH CONPOTHUBJIEHUS, TEPMOMETpP, TaJbBAaHOMETpP, KIIIOY,
NOTEHIIMOMETp,  JJEeKTpUYecKass IUIMTKA, TAHIME€HC - TaJlbBAHOMETP, MOTEHIMOMETD,
MepeKIoYaTeb, KoMIac, ICTOYHUK Toka 50 B.

12. Oco0eHHOCTH OCBOCHMHS AUCHUMILUVIMHBI JJId HMHBAJIHI0B H JHI ¢ OrpaHU4Y¢HHBIMHA
BO3MOKHOCTAAMHU 310POBbA

OOyuenne oOydarOIUXCAd C€ OrPAaHUYEHHBIMH  BO3MOXHOCTSIMM  3/10pOBbSl  IIpU
HEOOXOIMMOCTH OCYLIECTBISIETCS Ha OCHOBE aJalTUPOBAHHOM pabouell Mporpammsl C
UCIOJb30BAHUEM  CHELHUAIbHBIX METOA0B OOyYeHUs M JAUJAKTMYECKMX MaTepuasos,
COCTABJIEHHBIX C Y4Y€TOM OCOOCHHOCTEH ICUXO(U3NMUECKOr0 Ppa3BUTHUS, WHAWBUIYAJIbHBIX
BO3MOKHOCTEH U COCTOSHUSA 370pPOBbs TAKMX 00ydarouuxcs (00ydaromierocs).

B umemax ocBoeHus yueOHOM MporpamMmbl JAWCUUIUIMHBL MHBAJIMAAMU M JUIAMU  C
OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsl 00€CIIeUMBAETCS:

* 18 MHBAJIUAOB U JIMI C OIPAaHUYCHHBIMM BO3MOKHOCTSMH 37I0POBbS IO 3pPEHMIO:
pa3MellleHle B JOCTYNHBIX JJs OOYYarOIIMXCs, SBJISIFOIIMXCS CIENBIMU MM CIIA0OBUIAIINMY,
MeCTax U B aJanTupoBaHHOW (opme cnpaBouyHOW HMHEMOpPMAIMKU O PACIUCAHUU YYEOHBIX
3aHATHUH; IPUCYTCTBHUE aCCUCTEHTA, OKa3bIBAIOLIETO o0yyaronemycs HE00XO0IUMYIO

IIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (JOPMATOB METOAMYECKUX MaTepHuaoB
(xpynHbIH mWpUdT MM ayauodaiiiel), HCHIOIb30BaHUE Bepcuu caifta st cnaboBuasnmx ObC
IPR BOOKS wu cnenmansnoro MmodunsHoro npuioxenus IPR BOOKS WV -Reader (mporpaMmel
HEBU3YaJbHOTO JOCTyna K HH(oOpManuu, NpeaHa3HadYeHHOM [uis MOOWIJIBHBIX YCTPOMCTB,
pabotaromux Ha omeparuoHHoi cucteme Android u 10S, koTopas He TpeOyeT cHeruaibHO
00y4eHHOT0 acCcUCTeHTa, T.K. Jioau ¢ OB3 mo 3peHuto paboTaroT CO CBOUM YCTPOHCTBOM
IIPUBBIYHBIM CIIOCOOOM, UCTIOJB3YS CHEIMaIbHbBIC ITATHBIE IPOrPaAMMBbI JUIsl HE3PSUUX JIOJEH, ¢
koTopbiMu [PR BOOKS WV-Reader nmeer nosHyo COBMECTUMOCTD);

* U8 MHBAIWAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbSI IO CIYXY:
Ha/IIeKAIIMMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHUE HH(POPMALINY;



* I WHBAJIUAOB M JMI C OIPAHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS, HMEIOIIMNX
HapyLIEHUs] OINOPHO-IBUraTEJIbHOTO ammnapaTa: BO3MOMKHOCTb OECHpENsTCTBEHHOI'O JO0CTyIa
o0yyaromuxcs B y4eOHbIC IOMEIICHUS, TyaJeTHbIe KOMHATBI U IpyTrue nmoMeneHus kapeapsl, a
TaKKe MPeObIBAHUE B YKA3aHHBIX  ITOMEIICHUSX.

O6pa3zoBanne 00y4arOMMXCS C OrPAaHMYECHHBIMH BO3MOKHOCTSMHU 3/I0POBbSI MOXKET OBITh
OpPTraHMU30BaHO KaK COBMECTHO C JPYTUMH OOYYaIOMIMMHKCA, TaK U B OTACIBHBIX IPYIIaxX WIHA B
OTJIEJIbHBIX OPTaHU3ALUSAX.
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npoduiib «bUOTEXHOJIOTUU B dKUBOTHOBOJICTBE)
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3aBenytomniuii kadeapoit N.B.CaBuyk

Tromens, 2024



KOHTPOJIBHBIE 3AJTIAHUA U UHBIE MATEPHUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBbITA AEATEJbHOCTH, XapaKTepHU3youue
Tanbl GOPMHUPOBAHNMS KOMIIETEHIIM B MPOLECCe OCBOCHUSA TUCHMILIMHBI

OU3UKA

OIIK-4 - Criocoben
000CHOBBIBAThH H
peaIn30BHIBATH B
npodeccuoHaTBHOM
JeSITEITbHOCTH
COBPEMEHHBIC
TEXHOJIOTHH C
HCIIOJIb30BaHNEM
puOopHO-
MHCTPYMEHTAJIbHOM 0a3bl
Y UCTIOJIb30BATh
OCHOBHBIEC €CTECTBEHHBIE,
OMOJIOTHYECKHE 1
npo¢eCCuOHATbHBIC
TTOHSATHS, & TAKXKE
METOJIbI TIPH PEIICHUH
oOmenpodeccuoHaTbHBIX
3amad

BOl'lpOCbI K 3a49€Ty

1) MexaHuveckoe  JBWKCHHE. BHIBI  MEXaHHYECKOTO
JIBUKECHUS. Cpennsis, MIHOBEHHas CKOPOCTh
MOCTYATENbHOTO IBUYKEHUSI.

2) CpenHee, MrHOBEHHOE YCKOpEHHE MOCTYIATEILHOTO
nBukeHus.  HopmanbHoe,  TaHreHIMAJIbHOE,  IOJIHOE
YCKOpEHHUE.

3) Cpemnee, MrHoBeHHOe yrjaoBoe yckopenue. CBs3b

YTIIOBOTO YCKOPEHUS C TAHTCHIIHATLHBIM.

4) Cpennsisi, MTHOBEHHAsI yIJOBas CKOPOCTh. BpamarenbHas
CKOPOCTb.

5) 1 - i 3akon HeroroHa. 2 — it 3akoH HeroTOHA (B OOBIYHOM |
g depeHnaIbHOM BHUIE).

6) HMmnysbce. 3aKOH COXpaHSHUST HMITYJIbCOB.

7) MomeHT cuibl (B BEKTOPHOM U CKaIIpHOM BHIE). [linedo
CHUJIBI.

8) Mowment wuHepruu (s dmeMeHTapHOH Macchl). OT dvero
3aBHCHUT MOMEHT WHEPIIUU TBEPOTO Tela.

9) OcHOBHOE  ypaBHEHHE  JHHAMHKH  BpaIIaTEIbHOTO
IB>KeHus. [IpoBecT aHaNoOrvMi0 JaHHOTO YpaBHEHUS CO 2
— M 3aK0OHOM HpbroToHa.

10) KonebatenpHoe  OBMXKCHHME.  YPaBHEHHE  CKOPOCTH,
YCKOpEHUs, KOOPAWHATHl HE3aTyXalolUX TapMOHUYECKHX
KoJieOaHuii. AMIUTMTY 1A, TIEPUO/I, YaCTOTa KOJICOAHUH.

11) BeinyxaeHHbIE KOleOanus. Pe3oHaHc.

12) Pabora (sneMeHTapHasi, mojHAas). MOIIHOCTh (CpemHss,
MTHOBEHHas). DHeprusa. Bunapl sHeprum (KuHeTHUeECKas,
MOTEHITUAIbHAs).

13) INonHas MexaHUYECKash SHEPrHsi. DHEPIHs BPAIIAOIICTOCs
Tena. 3aKOH COXPaHEHHS] MEXaHUYEeCKON DHEPIHH.

14) MexaHU4YeCKWe BOJHBL. BHIBI  BOJH: IONEpPEYHbIE,
MPOJOJbHbIE. YpaBHEHUE TUIOCKOM MEXaHUYECKOW BOJIHBI.

15) 3BykoBble BOJHBL. VHTCHCHBHOCTh 3ByKa. YPOBEHb
UHTEHCUBHOCTU. 3akoH Bebepa — @exnepa. 3ByKoBOE
JIaBIICHHE.

16) Vubtpassyk. Hudpassyk. Dddexr [ortepa. dopmyina
gactoTel Jlomepa. Ilpumepst mnpumeHeHus 3¢dexra

Jlonnepa B MeAUIIMHE U OMOJIOTHH.

17) Ocuosubie monoxenuss MKT. CterneHb ¢cBOOOIbI MOJICKYIT.

18) OcnoBHoe ypaBHenne MKT. Cpennsisi KHHETHUYECKas
JHEeprusi MoJeKyl. AOCONOTHas mIKajga TeMIeparyp.
AOCOIIOTHBIN HOJIb.

19) UneanwvHbiii Ta3. YpaBHeHne MenjaeneeBa — Kiaiinepona.
Peanbublii ra3. YpaBHenue Ban — nep — DBaansca.
CKIDKCHHUE rasa.




20) SlBneHue mepeHoca. YpaBHEHUs SIBICHUN IepeHoca:
¢ y3un, TEIIOMPOBOHOCTH, BHYTPEHHETO TPEHHSL.

21) TepmonuHamuueckue mnapamerpbl. Temora. Pabora npu
pacuupeHun ra3za. BHyTpeHHss SHeprusL.

22) 1-i1, 2-ii 3akoHBl TepMmoauHamukh. OOpartumbie U
HeoOpaTHMBIE TPOLECcCH. TerutoBasi MamHa.

23) DieKkTpocTaTHYeCcKOe IoJie, €ro HampsHiKeHHOCTh. [loTok
HaIpsHKEHHOCTH, Teopema ["aycca.

24) PaboTa mepeMelieHus MEKTPUIECKOro 3apsia B CHUIOBOE
anekTpoctarndyeckoe moine. [lorennman. HampspkeHHOCTD
HOJIS KaK TPaIUeHT OTEHIINAIA.

25) TIpoBOHMKKM B CHIJIOBOM 3JICKTPOCTATHYECKOM  IOJIE.
DnekTpocTaTUueckas  3alluTa. DneKTpocTaTuyecKue
SIBTICHHUSL.

26) JIudNeKkTpukd B CHJIOBOM  3JIEKTPOCTATHYECKOM  TOJIE.
[Monspuzanuss  ITUDIEKTPUKOB,  BUABI  TOJSPU3AIMHL.
JmanexkTpryaeckasi MpOHUIIAeMOCTb.

27) DneKTpoeMKOCTh TMpoBOIHKUKA. KoHpeHcaTtopbl. DHeprus
COII. XXuBoW OpraHusM B CHIIOBOM 3JIEKTPOCTATHYECKOM
ToJe.

28) DnexkTpuuecKuii TOK B MeTauiax. 3akoH Oma (B OOBIYHOM U
muddepeHnraIbHOM BHAE). TerioBoe JeHCTBUE TOKa.
DJeKTpoHarpeBaTeNbHbIC YCTPOICTBA.

29) TloaynpoBOMIHUK ¥ €ro CBOWCTBA. DJEKTPOHHAs U
IBIpOYHAsi, COOCTBEHHAss ¥ TMPHUMECHAas TMPOBOAMMOCTH
MIOJTYTIPOBOTHUKA. 3aBUCUMOCTb COITPOTHBIICHUS
POBOJHHUKA OT TeMIepaTypbl. TepMucTop.

30) [TomynmpOBOAHUKOBBIA  AMOA.  3alUparONMil  CIOH B
TIOJTYTIPOBOIHUKAX U €T0 BBINPSMIISIONIEE CHCTBHUE.

31) DaekTpudeckuii  TOK B Tra3ax.  BoabTaMmrepHas
XapaKTepUCTHKA Ta30BOTO pa3psga. AdJpPHOHBI W HUX
PUMEHECHHE.

32) TlocrosiHHOE MarHUTHOE ToJe. MarnuTHOE

B3aUMOJICHCTBHE MPOBOJHUKOB C TOKOM. 3aKOH Amrepa.
Nunykiusa [IMII. 3akon buo — CaBapa — Jlamaca.

33) BemectBo B MarHuTHOM oJe. MarunutHas
IIPOHUIIAEMOCTb. JluaMarHuTHsbIE, napaMarHuTHBIE,
(deppoMarHuTHbIE BellecTBAa. MarHuTHoe mnoje 3emid U
ero seiicteue Ha OMOJIOrHYecKre OOBEKTHI.

34) DnexkrpomaruutHas uHAyKnus. CamouHmykuus. OIBITHI
®apanes. UHIyKTUBHOCTD.

35) Ortpaxenue u mnpenomieHue cBera. [1oHOE oTpaxkeHHE U
UCIIOJIb30BAHUE 3TOTO SIBJIEHUS B ONTHYECKUX MpHOOpax.
CBETOBO/IEL.

36) DHepreTuyeckre (GOTOMETPUYESCKHE BETUIUHBI M SAUHHIIBI
ux u3mepenus. Kpusas BUAHOCTH.

37) CBeToBbIE (POTOMETPHUCCKUE BEIMYMHBI U CIUHHIBI HX
U3MEPECHUI.

38) Unrepdepenius cBeta. YCIOBHUs YCUICHUS U OCIA0ICHUS
CBETOBOU BOJIHBI.

39) dudpakuus cBera. [lpuamun [roiirenca — Openens.
JudpaximonHas pemerka. JInppakiinoHHbIA COEKTP.




40) Hucnepcus cBera. CriekTpbl. CIeKTpaibHbINA aHAIU3.

41) Mornomenue  cBera. 3akoHbl byrepa u  bepa.
Buonoruyeckoe 3HAaYCHUE COJIHEYHOT'O CBeTA.
doTtoxumuyeckre U GoTOOMOIOTHUECKUE PEaKIHIH.

42) VabrpaduoneroBoe W HH(OPAKPaCHOE H3IYYCHUS U HX
OMOJI0rM4eCKOe IEUCTBHUE.

43) [pupoa TEIIOBOrO U3Iy4eHUsA. AOCOTIOTHO YEpHOE TEIO.
3akon Kupxroda. 3akonsr Creana — bonsiimana u Buna.

44) KBaHTOBBIi MeXaHW3M H3Jy4eHHs (TIOTJIOIICHHS) CBETA.
@®opmyna [lnanka. @ortonsl. Dorodddext. YpaBHeHHE
OuiamTeitHa i Gotodrddekra.

45) TlnanerapHas Mmomenb artoM. I[loctynmatel Oopa. Crhue
anektpoHa. [Ipunuun [Taynu.

46) Buger  mromuHectieHnud.  [IpaBmio  Crokca.  3akoH
Basunosa.

47) PeHTreHOBCKOE M3Iy4YEeHHUE, ero cBoiicTBa. bruonorndeckoe
JICiCTBUE PEHTTEHOBCKOTO M3JIyUeHHUSI.

IIpouenypa oneHuBaHus 3a4eTa

3auer mpoxoauT B (GopMe TecTupoBaHHs C wucnoib3oBannemM OWMOC Moodle B
COOTBETCTBUU ¢ TpadUKOM MPOMEKYTOUHOH arTtectaruu. OOywarouuics AOMyCKaeTcs K
MPOMEXKYTOYHOM aTTECTAIMU (3a4eTy) MO JUCIMIUIMHE TPH YCJIOBHM TOCEHICHUS 3aHATHNA M
YCIIEITHOTO BBITIOJHEHUSI TEKYIIIETO0 KOHTPOJISI B TEUEHHUE CEMECTPa, KOTOPOE BKITFOUALT:

—TIOJIOKUTENIHHBIC OIIEHKHU 32 MPOMEXYTOYHBIE KOHTPOJIbHBIEC PAOOTHI;

— ycnemHoe codeceoBaHUe 110 TeMaM, BHIHOCUMBIM Ha CAMOCTOSITENIbHOE U3yUYEHHE;
B npoTtuBHOM ciyuyae oOydaromuiicss He JOMyCKaeTcsl K MPOXOXKICHUIO TECTOBBIX 3aJaHUM, J0
MOJIHOM JIMKBUIAIIMH BCEX 3a0JDKEHHOCTEH.

Tect B cucreme Moodle Bxirrouaer 30 BOIpocoB, B CIydyailHOM MOPSJIKE BHIOPAaHHBIX U3
Oanka BorpocoB. OOydJarmeMycst TPEIOCTaBISETCS 2 TOMBITKH MPOAOHKUTEIBHOCTHIO 45
MHUHYT KaKJas

Kpurepun oueHku 3auera

Onenka «3auteHo/He 3a4TeHO» BBICTABISETCS CHCTEMOW aBTOMAaTHYECKH COTJIACHO
IIKaJIe OLICHUBAHUS TECTUPOBAHUS Ha 3a4eTe.

OmneHka «3auTeHO» BBICTABISICTCS, €CIIM HAWMIIYYIlasi MOIBITKA PEIICHUS TECTHPOBAHUS
XapakTepu3yeTcs pe3ysbratoM He Hke 50%;
Onenka «He 3a4TeHO» BBICTABIISICTCS, €CITH PE3YJIbTAT HAMITYYIIEH ITOMBITKU PEIICHUS
TECTUPOBAHUS XapaKTepu3yercs pe3yibraToB Menee 50%.

BOIIpOCBI IJIA coﬁeceszaHnﬂ nmo TeMaM, BBIHOCUMBIM HA CAMOCTOATEJIbHOE oﬁyqe}me

1. MOMEHT CHJI OTHOCUTENIbHO HETIOABMKHOM OCH.

VYcnoBus paBHOBECUS TeJl, UMEIOLIUX OCh BpawleHus. [1apa cum. LleHTp TshxecTu TBEpAOrO
Tena.

IIpuMeHeHue yca0BUs PaBHOBECUS [UISl BBIUMCIICHUS LIEHTPA TSKECTH.

CraTudeckue CUCTEMBI B OIIOPHO-ABUTATEIbHOM aIlllapare XKUBOTHBIX.

SABnenus nepenoca. 3akonsl Ouka u Oypee.

SIBrieHus nmepeHoca B OMOJIOTHYECKUX CUCTEMAX.

Bunpl TennmoobMena. TepMoperysiust opraHiusma u TeriooOMeH B ¢/X.

VYpasHeHue Ban-nep-Baanbca.

Kpucrannunueckoe cocTosIHME BEILIECTBA.

N
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10. CKMKEHUE Ta30B.

11.  OOparumbie U HEOOpPATUMBIE IPOIIECCHI, 2-€ HAYAIO TEPMOJANHAMUKH.

12. [IpuHIMIT NERCTBUSA TEIUIOBOW MAIIMHBI.

13. Huxn Kapno u ero KII/.

14.  TemnoBble MaMIMHBI U XOJOJMIBHBIC YCTAHOBKHU B C/X.

15.  IlonsTue 3HTpONUU. 3aKOH HE YObIBaHUS SHTPOIIHH.

16.  IlomsTHe 00 OTKPBITBHIX TEPMOANHAMHYECKUX cUCTeMaX. JKUBOW OpraHu3M KakK OTKPBITast
TEPMOJMHAMHYECKAsl CUCTEMA.

17.  IlepBoe Hayayi0 TEPMOJANHAMUKU B OMOJIOTUH.

18.  IlpeBpamieHne >HEPTUH B OMOJIOTUYECKUX CHCTEMaxX M SHEPreTHYECKHd OajlaHC KUBOTO
oprasusma.

19.  Temnompoxykius. AkKymynupoBaHue sHepruu B Mojekyinax AT®. Ilepenoc Temna B
KUBBIX OpraHU3Max.

20.  2-e mayano TepMoanHaMHKH B Onosnorun. ®opmyna [Ipuroxuna.

21. KII/{ MBITIIIIEL.

22.  DJeKTpudYecKue SIBICHUS B OMOJOTHUECKUX CHCTEMAaX.

23.  CamocrosTenbHas U HECAMOCTOSTEIbHASI TPOBOMMOCTD T'a30B.

24.  BombpTamrmepHas XapaKTepUCTHKA ra30BOTO pa3psiia. 3aKOHbI 3JIEKTPOIIN3a.

25.  Tlopor paspspkenus B TKaHsX. [IpoxokaeHrne MOCTOSTHHOTO TOKA Yepe3 JKUBbIC TKAHH.

26.  JleficTBHE OCTOSHHOT'O TOKA HAa OpTaHMU3M.

27.  TanpBaHu3aIys, 3MeKTpodopes, ACKTPO. MOTCHIIHAI.

28.  MeMOpanHBIi oTeHIMAN. TpaHCIIOPT BEMIECTB Yepe3 KIEeTOYHbIe MeMOpaHbl. OcMoc.

29.  TloHsATHE O KaIMEBO - HATPUEBOM Hacoce. bruonoTeHmab!.

30. OnexkrpomarauTHas HHAyKUusA. Onbitel @apazes. SABneHus caMOMHIYKINH.

31. DHeprusi MarHuTHOTO MoJisl. JIefCTBHE 3JEKTPOMArHUTHOTO TIOJISl HA KUBOW OpPraHU3M.

32.  Ilpumenenne DMII B pusnorepanuu.

33. [Tonspuzanus cBeTa, MOJISIPU30BAHHBIN U €CTECTBEHHBIN CBET.

34. Hucnepcus cBeta. CieKTpsl M X TUIBL. CIEKTPAIbHBIN aHAIU3.

35. Y® u UK u3nyuenue, ux CBOMCTBA M METOIbI HAOTIOICHUSI.

36. buonoruueckoe nericteue YO u UK uznyuenus.

37.  Ilpumenenne Y® uzmyueHus 1isi ¢/X MPOU3BOICTBRA.

38.  Ilpupoja TemnoBoro uzirydeHus. AGCOIIOTHO YEPHOE TEIO.

39. 3akon Credana — bonsiiMana, Buna. TermoBoe u3mydeHue Tena >KUBOTHBIX.

40. Paznuunbie Buabl momunecueHuuu. [Ipasuno Crokca.

41. 3akoH BaBuiioa. JIFOMUHECILIEHTHBIN aHAJIU3.

42.  lTlomyuyeHue peHTI€HOBCKOI'O W3IyYeHUs, €r0 CBONCTBA.

43, Penrrenonuaraocruka.

44.  Jlazepsl. ®usnueckue U OMOIOTMYECKUE CBOMCTBA Ja3€PHOT0 U3TYUCHUS.

IIpouenypa oneHnBanus codeceT0BaAHUS

CobecennoBanre TPOBOIUTCS B (OpPME HHIUBHIYAJIBHOTO OIpPOCA Ui ONPEICIICHHS
YPOBHSI OCBOCHHOCTH OOYYaIOUIMMHKCS TEM, BBIHOCUMBIX Ha CaMOCTOSTENIbHOE u3yueHHe. Kak
MIPaBHJIO, COOECEIOBaHKE MTPOXOAUT Ha KOHCYJIbTauK. [IpernonaBaTens 3apaHee nMperynpekiact
00y4YaroIerocsi 0 CpoKax MpPOBEICHHs coOeceI0BaHusI, TPEOOBAHUAX K TOJArOTOBKE MaTepHAJIOB,
3HaKOMHT C BOIIPOCAMH K COOECEIOBAHHUIO.

OTBeT Ha BONPOC CUUTAETCS MPABUIBHBIM, €CIH MO CBOEMY COICPIKAHUIO TOJHOCTHIO
COOTBETCTBYET 3aJJAHHOMY BOIIPOCY, COJCPKHT BCE HEOOXOIMMBIC TEOPETHUYECKHE (DaKThI |
00OCHOBaHHBIC BBIBOJIBI, & €TI0 H3JIOKEHHE IPaMOTHOE.

Kpurtepun ouenku codeceroBanus
[To pesynbpTatam cobecenoBanusi 00ydaroeMycsi BBICTABISETCS OIEHKA!



«3a4TeHo», ecny OOydalolIMiiCs OTBETHJI Ha BCE MPEAJIOKEHHBIE BOMPOCHI, MOKA3aB
XOpOIIME 3HaHUSA II0 H3YYEHHOM TeMe, NPOAECMOHCTPUPOBAI BIAJACHUE MAaTEPHAIOM I10
TEOPETUYECKUM BOIPOCAM M NPAKTUYECKUM 3aJaHHsIM W/WIM JOMYCTHWI HECYIECTBEHHBIE
HETOYHOCTH/OIINOKH ITPH OTBETE,;

«He 3auyTeHo», eciu OOy4YalOUIMiiCS OTBETHJI HE HAa BCE MPEIOKEHHBIE BOIPOCH;
IIPOJIEMOHCTPUPOBAJI HEIMOJIHOE BJAJACHUE MAaTEpPHAIOM II0 TEOPETUYECKHM BOIPOCAM H
MPAKTUYECKUM 33JJaHUSAM U JIOITYCTHUII HECKOJIBKO CYIIECTBEHHBIX OIIMOOK IPH OTBETE

KommuiekT 3agaHuii 1J1s1 KOHTPOJIbHOI padoThI

(3aounas (hopma oOydeHus)
OO0yuaromuiicst BEIOMpaeT HOMEpa 3aJaHlil CBOETO BapuaHTa corjacHo tadmnuie 1

Tabnuna 1. BapuanTel KOHTPOJIBHBIX 3aJaHUN

[Tocnennss [Ipennocneusis nudpa Ne 3a4eTHON KHIKKU

uudpa Ne 0, geTHas HEYeTHas

3aueTHOM

KHUKKH

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 TAHUSA

Mexanuka u 6uomexanuxa (korebanus u 80aHwvl). Akycmuka. I uoOpoounamuxa u 2emoOuHamuxda.
1. Kocunka — n3menpunTens npeaHazHayeHa JJsl CKAllMBAHUS TPaBbl U OJHOBPEMEHHOIO
U3MEeNIbYCHHSI KOPMOB JJIsi CKOTa. 3aBUCUMOCTBH yria moBopota Oapabana kocmiku KC -1 or
BpeMeHH jaaercs ypaBHeHuem: ¢ = A + Bt + Ct?, rne B = 0,6 pan/c, C = 0,25 pan/c®. Haiitu
YIJIOBYIO CKOpPOCTH BparieHusi O0apabaHa Ha JIMHEHHYIO CKOPOCTb TOYEK Ha €ro MOBEPXHOCTH
yepe3 10 c. ot Havana Bpamenus. uamerp 6apadana 0,5 m.

2. bapaban MOJOTHIIKK BpallaeTcs Tak, 4TO 3aBUCUMOCTH YHCia €ro 000pOTOB OT BPEMEHHU
3amaeTcs ypaBHeHueM: V = A + Bt2, rne A =3 ¢l B = 1,5 c¢®. Ckonbko 000pOTOB crenaeT
OapabaH vepe3 5 ¢ OT Havaja BpalieHus ?

3. Ban 3epuomonotunku MCA — 100 Hayan BpamaTbCs PaBHOYCKOPEHHO C YIVIOBBIM
yckopenueM 80 pajn/c?. Kakoit 4acToThl BpalieHUs JOCTUTHET Ball yepe3 12 moaHbix 000poToB?

4. bapaban kocunku — m3mensuntens KNP — 1,5 gocturaer pabodeil 4acTOThI BpallleHUs B
1500 06/mMuH yepe3 2 MMH OT Hayajla JBWXEHHA. BrIUMCIUTH yrioBoe yckopeHue OapabaHa,
TaHT€HIIMAJILHOE U MTOJIHOE YCKOPEHHUE TOUEK Ha ero noBepxHoctu. [Iuametp 6apadana 570 mMm.

5. Bapaban cemnapatopa «Ypan - 3», MOMEHT HHepluu kKoTtoporo 10% kr - M 2, Bpamaercs ¢
gactoToir 7800 06/MuH. 3a CKOJIBKO BPEMEHHM OCTAaHOBUTCS OapabaH, eclu K HeMYy IPUIIOKHUTh
TOpMO3A1UH MOMEHT 6,28 - 10* H- m?




6. Pabouee Koneco BEHTHIATOPA, OOECIEUMBAIOIIETO BO3IYXOOOMEH B KOPOBHUKE,
Bpamaercs ¢ yactotoil o6/muH. namerp koneca 40 cm u ero macca 6 kr. Cumras Koyeco
CINTIOINHBIM MUJIMHAPOM, BEIYHUCIIUTL €T0 KUHCTUYCCKYIO 3HCPIUIO.

1. JluHeWHasT CKOPOCTh BEHTUJISATOpA BESUIKM Ha ero mepudepuu momkHa ObiTh 9 M/c. C
KaKMM YTJIOBBIM YCKOPEHHEM BpAIlaeTCs BEHTHIISATOP BESUIKH, €CJIM ero auamerp 1,2 M. U OH
JOCTUTAET 3TOM CKOpocTH 4yepe3 3 MuH? CKOJIBKO 000POTOB CJIEIAET 3a ATO BPEMsI BEHTHIISITOP?

8. Jlnst mu3ydyeHust BO3AEUCTBUS yCKOPEHUI Ha OpraHu3M >KUBOTHBIX KPOJIMK Maccoi 2,5 K ObLI
MOCaKEH B LIEHTP TOPU30HTANBHON TaTGopMbl quameTpom 1,5 M u maccoit 12 xr. [lnatdopmy
MPHUBEIN BO BpallCHHE TaK, 4To OHa nenmaer 15 o6/mMuH. Kak M3MeHHMTCS 4acToTa BpalleHUs
w1aTOpMBbl, €CIIM KPOJIMK Meperaér or meHtpa K e€ kpaio? Bo Bpems mepexoma Kpoydka
BHEIIIHUE CUJIbI Ha IJIaT(HOPMY HE IEHCTBOBAIH.

9. MomeHT nHepiuH O6apabaHa cemapatopa «Ypan-3» paseH 9150 xr - M. Bapaban Bpamaercs
ot aekTpomoTopa ¢ yactoroit 9000 o6/muH. IIpu KpaTKOBPEMEHHOM OTKJIFOUEHHUH TOKA 4acTOTa
Bpatenus cauzmiach 10 3000 06/muH. Kakyro paboTy COBEpIIMIM 32 3TO BPEMS CUJIbI TPEHUs?

10. N3menpunTenbHbIN Oapaban KOCWIKH - m3Menpuutenss KY® - 1,8 Bpamaercs ¢
gactoTod 960 00/MHH. BBIUMCINTH KMHETHYECKYIO J3HEpruio OapabaHa, CUMTas €ro MOJbIM
nuIuHIpoM, eciu macca ero 1300 kr u quamerp 600 M.

11. VIHTEeHCHBHOCTH YJIbTpPa3ByKa, HCIOJB3YEMOro JUIsl JieUeHUs 3a00JeBaHUN CYCTaBOB Y
KpPYMHOI'0 poraToro ckora, coctasiuser 1,2 -10 Br/m. Kakoe xonudyecTBO sHEpruu mpoxoauT B
TeINo KMBOTHOTO TIPH JTHTENLHOCTH TIPOLeAypsl 10 MUH, ecnu miomans Budpatopa 12 cm? ?

12. Konu4ecTBO SHEpPruM, IEpeAaBacMON YIbTPAa3BYKOBOW BOJHOW TNy >KMBOTHOTO IIpU
JIEYCHUH TIEPUAPTPHUTA, 32 OJUH CEaHC JODKHO ObITh 650 /[ nMpy MHTEHCUBHOCTH YJIbTPa3ByKa
8000 B1/m . CkobKO BpeMEHHU JOJIKEH MTPOBOIUTH CEAHC , €CIU TII0Mas BuOparopa 15 cM? ?

13. [Tmomaas 6GapabaHHOM IEPETOHKH YenoBeueckoro yxa 0,65 cM. Berauciauts , kakas SHEpPTHs
MpOTEeKaeT Yepe3 6apabaHHYO MEPEnoHKy 3a 1 MuH npu moctossHHOM Ityme B 80 ab.

14. lym B momermieHun nrunedadbpuku qaéM nocturaetr 95 b, a Houblo cHUXaeTcs 10 65 nb.
Bo ckonbko pa3 HHTEHCUBHOCTh 3ByKa JHEM OOJIbIIIE, YEM HOUbIO?

15. Illym nHa ymuue nocturaetr ypoBHs 80 nb. Takoi mym OpUBOIUT K YXYIIIECHHUIO
(U3MOIOrMYeCKOro COCTOSHUSL KOPOB U , B YACTHOCTH , K Ma/ICHUIO0 MOJIOYHON MPOAYKTUBHOCTH.
Bo ckoibpKko pa3 HaJl0 YMEHBIINTh HHTEHCUBHOCTD LITyMa B KOPOBHUKE (32 CUET 3BYKOU3OJISILIUN)
110 CPAaBHEHUIO C YJIMIICH, YTOOBI YPOBEHB ITyMa B HEM ObuT He Oonee 60 n1b?

16. Ha ckonpko nenuben yBeJIUYUTCS IIyM B OMEUIEHUH NTHIePaOpHKu, eClii HUHTEHCUBHOCTh
3ByKa Bo3pactér: a) B 2000 pa3 6) B 20000 pa3?

17. PaGotaromiass B THOMEUICHUH >KMBOTHOBOJYECKOIO KOMILIEKCA JJIEKTPOJONKA CO30aET
ypoBeHb 1yma B 75 nb. OnpenenuTh ypoBeHb IIyMa, KOTJa B MOMEIIEHUH OyIyT BKIIOYCHBI
cpa3y 3 TakMX yCTaHOBKH.

18. [nst neueHust psga 3a0ojieBaHUN KPYIMHOTO POTaToOro CKOTa MPUMEHSETCS YJIbTPa3BYK C
yactotoi 880 kI'n. [lokazaTens MOrIOMIEHUs yIbTPA3ByKa 3TOM YaCTOThI B MBIIIEYHBIX TKAHAX
0,2 cm. KakoBa OyJeT MHTEHCHUBHOCTH yIIbTpa3ByKa Ha TITyOWHE 5 CM, €CIM Ha MOBEPXHOCTH
TKaHU UHTEHCUBHOCTH ero paBHa 0,6 Br/m?
19.I1Toka3zaTenp noruomuieHus yabpTpa 3Byka B Bojie (pu yactore 100 k') pasen 2,5 - 20 cm. Ha
KAaKOM PACCTOSIHUM OT UCTOYHHUKA UHTEHCUBHOCTH YJIbTPa3ByKa YMEHBIIUTCS BIBOE?

20. IIpu npoXoXKIEHNUHU yepe3 NeperoposIky u3 daHepsl TONIMHON 3 MM MHTEHCHBHOCTD 3BYKa,
camwkaerca B 10 pa3. KakoBa OyneT MHTEHCHMBHOCTb 3BYKa, MpOLIENIIEro 4epe3 (aHepHYIo
Heperopojky, eciu pasHa 10 Br/m.

21. B xunsarunbHuke «Tutan» ypoBeHb Bojbl B Oake nocturaer 0,6 M. C Kakoil CKOpPOCTbIO
BBITEKAET BOJIa U3 KpaHa, PacHojI0KEeHHOro y JHa Oaka KMNATHUIbHUKA? CUUTaTh, YTO TUAMETP
OTBEPCTHUS KpaHa BO MHOTO Pa3 MEHbIIIE AuameTpa Oaka.

22. Monoko BBITEKAET U3 KpaHa NepeIBUKHOM MosiouHol mucrepHe MBI[-600 co ckopocThro
4,78 m/c. J1o Kakoro ypoBHS 3aIloJIHeHa [UCcTepHA?



23. Monoko Tey€r mo MosokonpoBoay auamerpoM 38 Mm (ycranoBka YJIC-1). Ha omnom
ydacTtke nuamerp TpyOsl ymensmwics A0 30 Mmm. Ha ckolbKO M3MEHHTCS JaBlIEHHE MOJIOKA B
TOM YyYacTKe TpyObl MO CpPaBHEHHMIO C OCTaIbHOM YacTbio TpyObl. CKOpPOCTH TEYEHHS B
OCHOBHOM 4acTH TpyObI 2 M/c.
24. KpoBb B anmnapaTe UCKyCCTBEHHOI'O KPOBOOOPAIICHUsI BMXKETCS 110 IIIJIAHTY , Yepe3 CEUCHHE
KOTOpPOrO MPOXOAUT €KEMHUHYTHO 5 11 KpoBU. [ls ompeneneHusi JaBi€HHsI B JIBYX pa3HBIX
ydacTKax IUIaHTa B HUX BCTaBWJIM MaHOMETPUYECKHE TPYOKH. OnpenenuTs pasHOCTh YPOBHEH
KpOBH B TpyOKax ,eCJIi OHU BCTaBJIEHbI B yUaCTKH IL1aHTa ¢ AuamMerpoM 30 mm u 20 MM.
25. Ycranoska HII-50 npennasHadena ajis NepeKayKy >KUAKOTO HaBO3a OT KUBOTHOBOIYECKUX
depm Ha mons ¢uiabTpanuu. B wac Takas ycraHoBka mepekaumBaeT 70 M HABO3HOM KFDKH.
KakoBa pabora, maymasi Ha IPEOJOJICHHE TPEHUsT B TOPU3OHTAIBHOW TpyOe, eciam e€ KOHell
coobmaeTcs ¢ atMocdepoit, a B €€ HadaTbHOM ydacTke AaBieHue pasHo 150 klla?
26. B wmoiokompoBose, TMOAAIOIIEM MOJIOKO B aBTOMOOWIBHYIO IIMCTEPHY, CO3MaETCs
noHmwkeHHoe naasneHue B 39 klla. KakoBo mpaBiieHne Ha JIpyroM KOHLE TPYObI, €ciu IpH
nepemenieHuu 1000 51 Mosioka Ha peoJojieHUe TpeHUs 3aTpaunuBaeTcs sHeprus 60 k/[x?
27. Kakoil 00BEM KpOBHU MPOTEKAET Yepe3 KPOBEHOCHBIN cocya AnuHoi 50 MM u nuameTpom 3
MM 3a | MUHYTY, €CJIM Ha HETO KOHLIaX UMEETCSl Pa3HOCTh JaBJI€HUN B 2 MM PT. CT.?
28.0mnpenenenune ckopoctu ocemanus 3putpountoB (COD) mmeeT OOIBIIOE TUATHOCTUYECKOE
3HaueHue. Tak, MpH BOCHAIMUTEIBHBIX Ipoleccax B opraHuzMe KUBOTHBIX COD o0ycioBieHa
CIIUIIAaHUEM J3PUTPOIUTOB B KOMOYKHM Oosbuiero auamerpa. Cumras uX chepuyecKuMu,
OTIpeIeTTUTh AUaMeTp KOMOYKOB B KpOBH Jomaau, ecnu COD paBHa 64 mm/4ac.
29.0npenenuTh MIOTHOCTh OCEIAHUS SPUTPOLUTOB B KPOBHU CBHUHBH, €CIU CKOPOCTh OCEIAHUS
ux B kpoBu (COD) paBHa 8 mm/gac. CumTaTh, YTO SPUTPOLUUTHI HUMEIOT (HOpMY MIapHKa
IMaMEeTPOM 5 MKM (B I€HCTBUTEIHHOCTH OHU UMEIOT (POPMY JIBOSKOBBIIYKIIOHN JINH3HI).
30.B naGopaTopHO#l yCTaHOBKE KAacTOpPOBOE Macio moaaércs mo TpyOke mmHOW 35 cM u
nramerpoM 4 mMm. KakoBa 1omkHa ObITH Pa3HOCTh AAaBJICHUS HA KOHIAX TPYOKH, 4TOOBI 32 5 MUH
yepe3 Hee npotekio 0,5 amutpa macna?

Monexynapnas gpusuxa
31.B BeTepuHApHOM Tepanmuu HEKOTOpPbIE JIEKAPCTBEHHBIE BEIIECTBA MPUMEHAIOT B BHJIE
a3po3oeil. BEIYHCINTD CPETHIO KBAAPATHYHYIO CKOPOCTh YaCTHYEK a3po30is auamerpom 107
cM n mrotHOCTHIO 1,510 % xr/Mm® pm 27 °C
32Temmneparypa kpoBu y jomaau B HopMme 37 C. Ilpu 3a0o0sieBaHUU CPEAHIOI KBaJAPAaTUUHYIO
CKOpPOCTbh MOJIEKYJI, BXOJSIIUX B COCTaB IIa3Mbl KpoBH, yBenuuuiack Ha 0,5 % .KakoBa crana
TeMIlepaTrypa KpoBH Y Jomiaan’?
33. Ilpu temmeparype 10 °C B 6Gammome naxomutcs 1,5%10%% wmomekyn. Omnpeneauts
KMHETUYECKYIO SHEPTHUIO NMOCTYIATEIbHOIO ABMKEHUS BCEX MOJIEKYJI B OaJIJIOHE.
34 Kuneruueckasi DSHEpPrusi IMOCTYNAaTeIbHOrO JIBMXKEHUS BCEX MOJEKYJl KHUCIOpOJa,
BBIZIETIEHHOTO B Tmpouecce (oTtocuHTe3a 3a uvac, paBHa 200 JIx. Cpeanssi KBaapaTuyHas
CKOpocTh 3TuX MoJekyn 470 m/c. KakoBa, macca BBIAEIEHHOTO PACTEeHUSAMHU KHclopoaa?
35.Ckonpko cremneHed cBOOOABI MMeEET MOJIeKyja, oOnajaromas KUHETHMYECKOH sHepruei
9,7%10°% Ix npu 7°C?
36.TpexaroMHblii Ta3 Maccoi 1,5 Kr HaXoauTCA MOJ JaBJICHHEM 5 aTM. U UMEET IJIOTHOCTh 6
kr/m®. HalfTi 2Hepruio TemIoBOro ABMKEHMsS MOJIEKYII Ia3a PU STHX YCIOBHUAX.
37.YnenpHble TEMJIOEMKOCTH ra3a IMpH TOCTOSHHOM O00bEME U MpPU MOCTOSHHOM JIaBIICHUU
paBHBI cOOTBeTCTBEHHO 649 1 912 Jx/kr*K. Onpenenuts MOISIPHYIO Maccy 3TOTO ra3a ¥ 4ucio
cTerneHel cBoOOIbI €ro MOJIEKYJI.
38. Haiitu uMmymbse Mosekysbl azota rpu 27° C.CKopocTh MOJIEKYIIbl CYUTATh paBHOI cpejHeit
KBaJpaTUYHON CKOPOCTH.
39. 100 r Bombl HMCHApWIM M HOJyYeHHbIH map Harpenu go 120° C. Haittm mnosmyro
KMHETUYECKYIO DHEPIHI0 MOCTYIATEIBHOIO JIBWXKEHUS MOJIEKYJ BOZBI, HAXOISAIIHUXCS B 3TOM
nape.



40. BblYyMCIUTH YJCNbHBIE TEIUIOEMKOCTU MPHU IOCTOSHHOM JIaBJIGHUM WU TPU TMOCTOSSHHOM
o0BéMe It Ta3a,MolsipHas Macca kortoporo 0,044 kr/ mMonb, a OTHOIIEHHE TEIIOEMKOCTEH
paBHo 1,33.

41. B aBrokmnaBe 00béMoM 8 1 HaxoauTcst 0,1 KT BOJIbI ,HAWTH JaBIICHUE BOJISTHBIX TTAPOB B
aBTOKJIaBe Tpu Temmepatype 200 °C, xoraa Bcs Boja B HeM IIpeBpaTUIACh B 1Iap.

42. CKOJIbKO MOJIEKYJI YIIIEKHCIIOTO Ta3a COJACPIKHUTCS B BBIIBIXaEMOM COOAKOW BO3yXe, €CIIH
00BEM TIpu 0tHOM BhIIoXe paBeH 300 mMn? Temmepatypa Bosayxa 37 °C u masnenne 780 MM
pT.CT.

43. B 6amnone 066MoM 35 11 HAXOAUTCS KUCIOPO 1o AapierueM 20 at™ u ipu 27° C.Jlns
MOAJEPKAHUS AbIXaHUs 00JILHOTO OBLIO B3SATO U3 OaJlJIOHA 8 T KUCIOPO/a,l10CIIe YETro
TemIeparypa B 6amnone nonusunack 10 23° C.OnpenenuTs naBieHne KHCIOPOAA, OCTABIIETOCs
B OaJutoHe.

44. B 3akpbIToM G6amnone o6bEMoM 12 11 HaxoauTes Bo3myx npu nasienun 2-10 ° Tla.Kakoe
KOJIMYECTBO TETIa HaJI0 COOOIIUTh BO3yXY,uTOOBI TTOBBICUTH JIaBJIEHHE B cOCyie B 3 paza ?

45. 2 Kr KHCTIopo/1a HaXOAUTCS o1 AaBiieHueM 510 * Ia.  uMeeT TIOTHOCTH 3 Kr/M°. Haiitu
SHEPTUIO TEIUIOBOrO JIBWKEHUS MOJIEKYJI T'a3a MPH 3TUX YCIOBUSIX.

46. Kakoe 4mCI0 MOJNEKyd aMMHaKa 3aHUMaT o6beM 50 cM® mpu fapienmm 0,1 at™ u mpu
teMmiieparype 27 °C? Kakoii sHeprueil TerioBoro ABMKEHUS 00J1a1at0T 3TH MOJIEKYJIbI?

47. OnpenenuTh AaBJICHHUE YIIIEKUCIoro raza maccoi 44 r mpu 10 °C B o0beme 2 1. Berauciienue
MIPOBECTH: a) 10 ypaBHeHUIO MeHneneena - Kimaneiipona; 0) mo ypaBHeHuto Ban —nep- Baanbca.
OObscHUTE pa3HUILY B OTBETAX.

48. OguH MOnb a30Ta W BOISHOTO mapa 3anuMaer ooveM 0.1 1 mpu temmeparype 0 °C.
BoruncnuTth naBineHUs 3TUX Ta3oB Mo ypaBHeHHIO Ban —aep- Baambca. Uem oObscHsercs
pa3HuIa B OTBETax?

49. 3a oquH BBIIOX KOPOBA BBIJEISAET 8 JI BO3/IyXa, B KOTOPOM COAEPKUTCSA 2% BOJSHBIX MapoB.
YacToTra npixaHusi KOpoBel 25 pa3 B MuHyTy. KakoBa OyaeT Macca BOJSHBIX MApOB B 3aKPHITOM
MTOMEIIEHUH, B KOTOPOM 2 Haca coaepx aiauch 5 kopoB? ATMochepHoe naBienue 760 MM. pT. CT.,
TeMrneparypa Bo3ayxa B kopoBuuke 20 °C.

50. BeurcIUTh Maccy U KOJIMYECTBO MOJIEH BOJSIHOTO TIapa B 3aKPHITOM MOMEIIEHUH KOPOBHUKA
o6semom 10 000 M3, ecnm maprmanbHoe JaBieHue storo mapa 1200 ITa, a TemmepaTypa Bo3yxa
10 °C.

51. KomnareHoBo€ BOJOKHO JJMHOM 8 MM IMOJ JCHCTBHEM MPUIOKEHHOM K HEMY CHIIbI
yanuHuiock Ha 1 mm. Kakoe HampsikeHre BOZHUKAET IIPU STOM BOJIOKHE.

52. ManoGeproBass KocTh CBUHBbH HMeeT umHY 20 cm. Ee HapyxkHbiii guamerp 35 MM u
TonuuHa creHkd 3 MM. K koctu npuiioxuinu oceByro Harpy3ky 8 kH. Halitu yannHenue koctu.
53. BHemHuil quaMeTp JOKTEBOH KOocTH 15 MM, mipeaen npoynoctu koctu 108 ITa. Kakyro cuy
HaJ0 IPUIIOKUTH IIPU OCEBOM HArpys3Kke K KOCTH, YTOObI MPOMU30IE pa3phiB. TOIIMHA CTEHKU
KOCTHU 3 MM.

54. OnepallMOHHBIA CTOJI CTOUT HA YETHIPEX CTAJbHBIX HOXKKaX JAMaMeTpoM mo 2 cM. Bricorta
ctona 80 cM. Ha ckoIbKO YMEHBIIUTCS BBICOTa HOKEK CTOJIa, KOTa Ha HEro MOJIOKAT KUBOTHOE
maccor 200 kr?

55. Jo3upoBka xsopodopma ajasi oOuieil aHacTe3uu MPOU3BOJUTCS MYyTEM IOJCYETa Karelb,
BBITEKAIOUIUX U3 BEpTUKaIbHOU TpyOKku mauamerpom 1,8 mm. KakoBa macca xmopodopma, eciu
6bu10 moacunTano 850 kanenb? CyuTaTh AMAMETP LICHKHU Kalljid B MOMEHT OTpbIBa paBHbIM (,8
IraMeTpa TpyOKH.

56. Ha kakyro BBICOTY MOJHUMAETCS BOJa B MOYBE, €CIIU JUAMETp MOYBeHHOro Kamuuisipa 800
MKM?

57. Onpenenuth TUaMETp MOYBEHHOTO KAMMWIUISIpa, €CJIM BHICOTA MOTHSATHS BOJABI B HEM paBHA
125 mm.

58. Bo ckoibKO pa3 BHICOTA MOABEMA BOJBI B CTEOISIX prica CO CPEAHUM TUAMETPOM KaluJIIpOB
0,02 cc Goblie, yem B oYyBe ¢ Kanwuisipamu guamMerpom 300 Mxm?



59. U3 kanwuisspHO# TPpyOKH 1O KaIulsiM BBITEKAET TIULEepUH. JlnameTp melKku Karmid B MOMEHT
oTpbiBa paBeH 3 MM. OmpenenuTh KO3QPHUIUEHT TOBEPXHOCTHOTO HATSHKCHUS TIIMLEPUHA, €CITU
Macca 75 xanenb 429 r.
60. Onpenenuts KIIH Moum, ecin oHa mopHsuiack mo kanwuisipy avamerpoM 200 MKM Ha
BbICOTY 138 MM.

Tepmoounamuxa u buosnepeemuxa
61. IIpu Bxone B nerkue oBubl nonaaaer 0,5 1 Bo3ayxa. Ha ckoJIbKO M3MEHUTCS BHYTPEHHSSA
SHEprusi BO3ayXa, eclii ero temmeparypa oputa -10 °C, a remmeparypa BHyTpHu Jierkux +37 °C?
Atmocdeproe naBieHue 780 MM. pT. CT..
62. Kakoe KOJIMYECTBO TEIJIOTHI 3aTPAYyMBAETCs Ha HArpeBaHUE BO3/yXa, MOCTYIMAIOLIErO B
JIeTKWe KOpOBBI 3a 1 Yac, eciu 3a OJWH BAOX B JieTkWe mocrtymnaer 6 n Bozayxa mpu 0 °C?
Temnepatypa nerkux kopoBbl 38 °C u wyacrtora asixanus 20 pa3 B MUHYTY. ATMocdepHOe
naBieHue 740MM. pT. CT..
63. Beruucnuth paboTy, coBepiaeMyo KOPOBOM 3a OJMH BJOX, CUMTas IJIEBPAIHHOE TaBICHUE
3a BpeMs BJ0OXa IMOCTOSHHBIM U paBHbIM 30 MM. pT. cT.. OObeM AbIXaTeIbHOIO BO3JyXa Yy
KOpoBbl 6,5 1. KakoBa MOIIHOCTBH JBIXaTE€IBbHOIO MPOIECCa, €CIM YacTOTa JIbIXaHUs KOPOBBI
paBHa 20 pa3 B MUHYTY?
64. Ha ckoyibkO BO3pacTaeT MOIIHOCTb JbIXaHUs JOUIaaAu Ipu Oere, eciu 00beM JbIXaTeIbHOTO
BO3/JyXa TpPH STOM BO3pacTaeT ¢ 5 7n B mokoe a0 12 ;m mpu Oere, a dacTtoTa AbIXaHUS
COOTBETCTBEHHO yBenM4MBaeTrcs oT 8 10 12 pa3 B muHyTy. [lneBpanbHOE 1aBlIEHHE CUMTATh
ITIOCTOSIHHBIM M PABHBIM 35 MM. PT. CT.
65. Jlns neyeHUs: XpOHUYECKOro 3abosieBaHMsI CycTaBa Ha O€lIpO KOPOBBI HAKJIaIbIBAETCS
030KEepUTOBAs amIUIMKallKs, Macca 030KepuTa B KoTopoil 6,5 kr, temmneparypa 75 °C. Kakoe
KOJIMYECTBO TEIUIOTHI OTJIACT 030KEPUT IPU OCThIBAaHUH JI0 TemrepaTypsl Tesna Kopossl (37 °C),
€CJIM CYUTaTh, yTO Ojaroaaps HapyxHOU uzoisuu 80 % TErIOBOro MOTOKa HAMPABIEHO K TEITY
KOpPOBBI?
66. B Ookce ¢ Temmeparypoit 61 °C Opimo mpomuto 2,5 T xmopodopma. Kakoe xommuectBo
TEIUIOTHI MTOTPAYCHO Ha UCTIapeHHe XJI0podopma, eciIi ero HadanbHas Temmneparypa tena 18 °C?
67. OnpenenuTh KONMYECTBO TEIUIOTHI, MPOXOAsAIe depe3 1 M? MOBEPXHOCTH Tella TeIeHKA B
TEUYEHHUE CYTOK, €CJIM TOJIIMHA KUPOBOW KieT4aTku 10 MM, BHyTpeHHss TemmepaTrypa tena 39
°C, a na moBepxnoctu 30 °C
68. Onpenenuts KO3PPUIMEHT TEIUIONPOBOAHOCTH 3€pPHA B DJIEBATOpPE, €CIIU Yepe3 CJIOH ero
tommuHo 1,1 M 1 romansio 1,5 Mm% B TeueHue 6 MUHYT nipoxoaut 300 /[x TernoTel. PasHocTh
TeMIIepaTyp MEXIy HIKHEH B BepXHel JacTsMu cios paBHa 5 °C.
69. OmnpenenuTh yBeJIMYEHHE SHTPOIHUH, OOYCIOBICHHOE BBIJICIIEHUEM TeIljIa JIOMIaIb0 33 OJUH
yac, €CJIM TeIuIonpoayKuus Ttena jomanu paBHa 0,547 Jhx/kr*c, macca momamu 450 kr u
Temrneparypa tena pasHa 37 °C.
70. BeIUMCIUTH YBEIWYCHHE SHTPOMHU, O0YCIOBIEHHOE MOTOOT/ICICHUE YEeTIOBEKa, €CIH 3a 4ac
4yenoBek B cpenHeM BoiaenseT 20 ma nmota. Temmneparypa tena 37 °C.

Onexmpuuecmeo u macHemuzm

71. JIns nedeHus raiabBaHMYECKUM TOKOM peBMaTH3Ma Ha Ta300eApeHHYI0 00JacTb KOPOBBI
HAKJIa/IbIBAIOT JIEKTPOJIbI C TUAPOPHUIBHON MPOKIAAKON, MIIOIMIAIh KAXKIOTO U3 KOTOPBIX paBHA
150 cm?. Heobxoaumasi [UIsl JIeUeHHs ILIOTHOCTh TOKa aoJDKHA ObITh 0,3 MA/cM?. Kakoii Tok
MPOUJET MpU 3TOM 4depe3 kuBoTHoe? Kakoe KOMM4ecTBO 3JEKTpUYECTBA MPOUIET uepe3 HEro,
ecsn Bpems npouenypst 30 mun?
72. Ilpu 3abosieBaHUM MAacCTUTOM KOpPOBE HEOOXOJMMO BBECTH B BBIMS METOAOM JIe4eOHOTO
anektpodopesa 20 mr ioxa. s storo ruapoduinsHas MpokiIaaka Mo KaToJoM ObLIa CMOUYEHa
pacTBOopoM HoaucToro kamusa. Uepes mpokmaaky miaomanpio 100 cM? mpomyckamd TOK
mnotHocThI0 0,15 MA/cM?. CKOJNBKO BpPEMEHH HEOOXOAMMO MpPOMYCKaTh TOK [ BBEICHHUS
HE00X0IMMOro KosnvecTsa iona?
73. Ilpu nedeHuM >KMBOTHOTO METOAOM TajlbBaHU3ALMM uepe3 Hero B TeueHue 0,5 MuH.
IpONycKaii TOK IIoTHOCThIo 0,2MA/cm?. Ilnomams snektpona 120 cm? Kakoe komuuecTBo



JIEKTPUYECTBA MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX HOHOB IPOIILJIO YEPE3 TEJIO KUBOTHOI'O, ECIIN
CUMTATh MOHBI OJIHOBAJICHTHBIMHU.

74. Anmapar mus raneBanmsamuu ATH-5 cosmaer mmotHocts Toka 0,5 MA/cm?. Kakoe
KOJIMYECTBO JJIEKTPUYECTBA IPOXOJUT YEPE3 TENO KOPOBBI, €CIIM HAJIO)KEHHbIE Ha Hee
371eKTpoABl UMetoT miomans no 0,01 gm2 U nporecc rampanmsanuu amures 20 mun?. KakoBo
COIIPOTHBIIEHUE YYacTKa Tejla KOPOBBI, €CJIM K IEKTPOoIaM IPUIIOKEHO HamnpsikeHue 25 B?.

74. Anmapar mus raneBammsamum ATH-5 cosmaer mmotHocth Toka 0,5 MA/cm?. Kakoe
KOJIMYECTBO JJIEKTPUYECTBA IPOXOJUT 4YEpe3 TEeIO0 KOPOBBI, €CIIM HaJIO)KEHHbIE Ha Hee
371eKTpOoaBl uMeloT Ttomans o 0,01 mv? u npouece ransBarmamuy mmutes 20 mua? KakoBo
COIIPOTHBIIEHUE yUyacTKa Tejla KOPOBBIL, €CJIU K JIEKTPOAAM MPUIIOKEHO HanpskeHue 25 B?

75. Ucrtounuk Y® — obnyuenus c ropenkoit [IPK-2 notpebiser tok 3,7 A npu HanpssKeHUU
220B. KakoBa MomHoCTh u3inydarensi? KakoBa CTOMMOCTb paOOThI U3JTydaTessl B TEUEHHE ro/ia B
($u3noTepaneBTUYECKOM KaOMHETe, €CIIM B TEUEHUHU pabodero JHs 00irydaercs 25 )KUBOTHBIX IO
15 mun kaxnoe? Croumocth 1kBT*u anexkrposneprum — 4 xomneliku. Yucno pabounx aHel B
roxy — 305.

76. IlpuMeHsieMblil Ha KUBOTHOBOAUYECKUX (pepmax anekrpoHarpesatens BOII-600 mo3sossier
HarpeBath 100 kr Boabl oT 10° mo 35° 3a 18 muH. OnpenenuTs MOUIHOCTh HarpeBaTels U
OTpeOIIIeEMBbIil UM TOK, €CJIM OH MOJIKIIIOUYEH K CeTH ¢ HanpsbkeHuem 220 B.

77. KonudecTBO TEIUIOTHI, KOTOPOE MOJKEH MOJIYYUTh OAMH ILBIIUIEHOK MpU OpyaepHOM
coJiep)KaHuH, paBHO B cpendHeMm 7 kJlx/gac. Bpymep b-4 mpumensiercs mns oborpeBa 600
ublmiAT. HarpeBaTenbHblil 35ieMeHT Opy/epa BBINOJIHEH U3 HUXPOMOBOM MPOBOJIOKH CEUYEHHEM
0,5MM? U TIOICOEMHEH K CeTH ¢ HampsvkeHneM 220 B. BeIucianTs, Kakoil JTHHEI MPOBONOKY
HEO0OXOMMO B3SITh Ul U3rOTOBJICHUS HArpeBaTeNIbHOTO 3JEMEHTAa. YJIeNIbHOE CONPOTHUBIICHUE
Huxpoma 10° Om*m.

78. Tepmomapoid Meab — KOHCTaH C compoTuBieHueM 6 OM U3MEpSIOT TeMIleparypy
¢uszmonornueckoro pacreopa. OmumH cmaii  tepmomapel 43 wmkB/rpan. Cumia Toka B
rajgpBaHomeTpe, conpotuieHue koroporo 100 Om, paBHa 15 MKA. Onpenenutb TeMIeparypy
pacTtBopa.

79. onuH crmaii TepMoniapbl ObUT MPHUJIOKEH K BHIMEHH, a IPYroi K »KuBOTy. KakoBa pa3HOCTh
TeMIeparyp MEXAy STUMU TOYKAaMH TeJa, €CJIM CTpPEeJKa rajlbBaHOMETpa C LEHON JEJICHUs
0,05mexA/nen orknonunack Ha 48 neneHuii? BHyTpeHHee compoTuBiieHne TaibBaHomeTpa 40
Owm, no6aBounoe comnportusiienue 100 Om. ConpoTuBiieHHE MEIHO-KOHCTAHTAaHOBOT'O AJIEMEHTA
3 Owm. ITocrostnHas Tepmomnapsl 4,3*%108 B/rpan.

80. Tepmomnapa ene30-KOHCTaH ¢ yAeNbHOM 3. 1. ¢. 5¥10° B/rpaj morpyskaercs oJHHM CIIaeM B
MOYBy, a CHail HaxXxoAWTCSI B BO3Ayxe, Temreparypa koroporo 20*C. TaapBaHomerp,
MOJKIIOYEHHBIN K Tepmomnape, nokaspiBaeT Tok 0,3 MkA. Conpotuienue nenu pasHo 1500
Owm. OnpenenuTs TeMNepaTypy MOYBBI.

81. Ilpu kakoM HampsHKEHUH 10 OOMOTKE JApOCccesl, UMEoIel akTuBHOE conpoTtuieHue 50 Om
u uHaykTuBHOCTH 0,2 I', moiaér Tok cuioit 3 A, ecnu yacrora Toka 50 ['?

82. Uemy paBeH cABHT (a3 MEKIy TOKOM M HAMPSHKEHUEM B KaTyIIKe HHAYKTUBHOCTHIO 50 MI™ 1
aKTUBHBIM comnpoTtuBieHueM 12 Om, eciau yactora Toka 50 I'ua?

83. O6moTKa apoccenst uMeeT akTuBHOe conpoTtuBiieHue 40 Om. [Ipu HampsokeHun Ha 0OMOTKE
220 B no Heit unét Tok B 5 A. Onpenenutb HHIAYKTUBHOCTD ApOccens, eciii yactota Toka 50 ['m.
84. B uemnp nepeMeHHOr0 TOKa BKIIFOUEHBI MOCIIEOBATENIbHO aKTUBHOE conpoTuBiaeHue 20 Owm,
apoccenb ¢ MHAYKTUBHOCTEIO 50 MI™ 1 konaeHcarop ¢ éMkocThio 0,5 Mx®D. ITpu kakoit yactore
TOKAa MHJIYKTUBHOE COIPOTHBIICHHUE LIETIM PaBHO €€ EMKOCTHOMY CONPOTHBIEHUIO? Yemy paBHO
IIPU ATOM IOJHOE CONPOTUBIICHUE LT ?

85. OOBEM >xupoBOW TKaHW, MojaBepraromeiics YBY-repanuu, umeer miomaap 8 cMmM?> U
tonmuHy 3 cM. KakoBo ero akTuBHOE conpoTuBIieHUE? BhIUMCINTE EMKOCTHOE CONPOTUBICHUE
3TOr0 yd4acTKa TKaHH, eciau ero aekTpoéMkocTh 8500 nd um yacTora mosis, reHepupyeMoro
annaparoMm YBY-tepanuu, 4,69 MI'n.



86. B kroBeTe HaxoaATCs JBa IUIOCKUX 3JIEKTPOAA, IUIOMIA[b KaKI0Tro U3 KOTopelx 4 cM’. B
KIOBETY ITOMEILAETCs SIMUHBIM OEJIOK M Yepe3 HEro MpOIyCKAIT NEPEMEHHBIN TOK. ONpenenuThb
€MKOCTHOE COIPOTHUBIICHUE O€lIKa B KIOBETE, €CIIM PACCTOSHUE MEXAY JJIEKTpoJaMH 5 MM H
OTHOCHUTEJIbHAs AU3JIEKTpUUECKasi IPOHULIaeMocTh paBHa 5. Uactota nepemenHoro Toka 50 I'm.

87. Jlna omnpeneneHuss IUIIEKTPUUYECKONW MPOHULIIAEMOCTH >KMBOTHOI'O KHMpa BBIPE3aHHBIA M3
HEro IUIOCKUU 00paser] 3aXUMaloT MEeXIy IByMs anekTponamu. [lnomans obpasua 20 cm?,
tonmuHa 8§ Mm. [lpu mporyckanum uepe3 HEro mnepeMeHHoro Toka ¢ vactorod 1 kI
conpoTuBiieHHe oOpa3ua okasasoch 12 MOwM. OmnpenenuTs BEIUYHMHY JUAJIEKTPUUECKON
MIPOHUIIAEMOCTH JKUPA, €CIT aKTUBHOE CONIPOTUBIIEHUE 00pa3na 0p110 8 MOM.

88. AKTHMBHOE COINPOTHUBJICHHE y4acTKa 3J0pPOBOW TKaHU paBHO 25 OM U €ro 3JIeKTPOEMKOCTh
2,5 mMx®. [lomHOE COMPOTUBIECHUE ATOTO K€ yYacTKa BOCIAJIEHHOW TKaHU OKa3aioch B 4 pasa
MEHbIIE, YEM IOJIHOE CONPOTUBJICHUE 3/I0pPOBOM TKaHU. V3MepeHus nNpoBOAUIUCH MPU YaCTOTE
nepemenHoro Toka 1 kI'u. KakoBa anexTpoémMkocTh Bocnan€éHHON TKaHU?

89. VYron casura ¢az MeXIy TOKOM U HaNpsDKEHHUEM U1 KOXKHM 4esloBeka cocrtaBisieT S50°.
Onpenenuth 3MeKTPOEMKOCTh TKaHM, €CiU €€ akTHUBHOE conpoTtusieHue 2,5 kOMm. M3mepenus
MIPOU3BOJIMIIMCH Ha MEPEMEHHOM TOKe ¢ yacToToi 2 k['1. DkBHBajleHTHasl cxeMa TKaHU MOXKET
ObITh MpPEJCTaBICHAa KaK IIOCIEI0BAaTEIbHO COEAMHEHHBIE AaKTUBHOE CONPOTHBIICEHHE U
KOHJIEHCATOpP.

90. Vron casura (a3 MeXIy TOKOM M HampsDKEHUEM Ui HepBa JIATYUIKA HpU YacToTe
nepemeHHoro toka | kI'm paBen 64°. KakoBa 31€KTpOEMKOCTH HEpBA, €CIM €r0 aKTHBHOE
conpotusiieHne 1,2 kOM? CuuTaTh aKTUBHOE CONIPOTUBIIEHHE U EMKOCTh HEPBA COCTMHEHHBIMU
ITOCJIEI0BATEIBHO.

91. Ilpu nedyeHuUH S3BEHHBIX OOJE€3HEH Yy KpPYHMHOrO pOraToro CKOTa IOJIOKHUTEIbHBIN
TepaneBTHUecKUi 3((PeKT okaspiBaeT 31eKTpodope3 HOHOB IMHKA. CKOJIBKO BPEMEHHU JODKHA
MPOJIOJDKATHCS TIPoLIeypa JIedeOHOT0 eKTpodopesa, ECiT Yepes EKTPo 1 miomanbo 150 cm?
HEOOXOAMMO BBECTH 5 MT IMHKA NPH IIOTHOCTH ToKa 0,15 MA/cm??

92. B BeTepuHapHON KIMHUYECKOW MPAKTHUKE B JIEUEOHOM 3JIEKTpOdOpe3e 4acTO UCIOIb3YETCs
XJOpUCTBIM Kanui. YaenbHoe comnpotusieHue 0,1 H pactBopa xsopuctoro kanus 0,78 Om-m.
BbruncnuTh MOABMKHOCTH MOHOB KajlMsl M XJOpa, CUMTAas, YTO OHM MPAKTHYECKU PaBHBI JIPYr
IpyTy MO aOCOMIOTHBIM BeiaudnHaM. CuuTaTh, YTO BCE MOJIEKYJBI PACTBOPEHHOIO BeEIIeCTBA
MIOJIHOCTHIO IUCCOLIMMPOBAHBDI.

93. Kakoii cunbl Tok Oyzaer mpoxoauTh yepe3 0,1 H pacTBopa OPOMHUCTOTO KaWs, €CIU Ha
AIIEKTPOJIbI, HaxoAsmuecss Ha pacctosHuu 10 cM JIpyr OT Apyra, mojaHo HampsbkeHus 3 B.
[Inomane kaxkaoro snekrpoaa 8 cm?. Crenenb nuccouunanuu 90%.

94. MuKpO3JIeKTpOAbI, IPUMEHSIEMBIE JIJI1 U3MEPECHUS OMOTIOTCHIIMAJIOB KJIETKH, MPEACTABIISIFOT
co0oli TOHYAHMIKME CTEKISHHBIE KaIWUIAPhI, 3allOJTHCHHBIE PACTBOPOM XJIOPHUCTOTO KaJIHsl.
Onpenenuths COMPOTUBIEHHE TAaKOI'O MHKpPORIIETPOAAa C BHYTPEHHHUM JUaMETpoM IMKM U
JuHOM 5 MM. CTerneHb IUCCOLMAlUK 2 M pacTBOpa XJI0pUcToro kanus 85%.

95. Bo ckonbko pa3 YMCHBIIUTCA MOTCHIUA ITOKOA KIICTKH, €CJIM OTHOLHICHHUEC KOHUCHTpAalHUU
KaJInsd BHYTPU KJIICTKH K KOHLICHTpAIWU KaJlusd BO BHEKJIETOYHOM cpeac YMCHBIINUTCA B 2 pa3a?
HauanbHoe oTHOILIEHHE KOHOCHTpAalu paBHO 52.

96. OTHOlIEHME KOHUEHTpAaUUHd HMOHOB KajlMs BHYTPH KIETKM K KOHUEHTPAalUU Kalius BO
BHEKJIETOUHOM cpesie AJIsl TUTaHTCKOTO aKCOHA KajbMmapa paBHO 41, a 17 KIETOK NMOPTHSKHOU
MBIIIIIBI JIATYIIKA paBHO 1,2. KakoBO OTHOIIEHHE MEMOpPaHHbBIX MOTEHIUANIOB 3TUX KJIETOK IpU
OJIHOM M TOM ke TemrepaType?

97. KakoBa KOHLIEHTpALUsl HOHOB KaJIMs B KJIETKAaX MONEPEUYHONOI0CATHIX MBIIIEYHBIX BOJIOKOH
JATYIIKH, €CIIM UX KOHLIEHTpAIMsl BO BHEKJIETOUHOM cpeze paBHa 2,5 MM/I1, a moTeHIMal MOKos
9TUX KIIETOK paseH - 95,2 MB? Temnepatypa tena narymku 10°C.



98. KoHmeHnTpauusi MOHOB XJOpa B TMIAaHTCKOM akCOHE KaibMapa paBHa 13 mM/m. Kakosa
KOHLIEHTpAaLKsl MOHOB XJIOpPA BO BHEKJIIETOUHOH CpeJie, €CIIM BEJIMYMHA MTOTEHIMAIA [10KOsI paBHa
- 80 mB? Temniepatypa Tena kaabmapa 7°C.

99. BennumHa MeMOpaHHOTO TMOTEHIMANA JUIA KJIETOK TJAJKUX MBIII] co0aku paBHa 3 MB.
BbIuncnuTh OTHOIIEHUE KOHIIEHTPAMH MOHOB XJIOpA B HAPY)KHOH Cpefie K KOHIEHTPAIUU 3TUX
HMOHOB BHYTpPHU KJIETKHU, CUNTAsl TEMIIEPATypy MbIIILbI cobaku paBHoi 37°C.

100. KoHueHTpanuu HOHOB Kajlus M XJIOPAa B MBIIIEUHBIX BOJIOKHAX JIATYIIKH paBHbI
coorBercTBeHHO 140 MM/it u 3 MM/n1. KoHIIeHTpaIysi HOHOB XJIOpa BO BHEKJIIETOUHOM cpene 168
MM/n1. KakoBa KOHIIEHTpaIysi MOHOB KaJlusi BO BHEKJIETOYHOW cpene? BBIYMCINTG BEIHYNHY
MEMOPaHHOTO MMOTEHIIMAJIA MBIIIICYHBIX BOJIOKOH, CYMTasl TemIieparypy tena jsarymku 20°C.

Onmuxa u ceemoswvie A6J1eHUS 8 opecanusmax

101. OnpenenuTh yBEIMYEHUE MHUKPOCKOIA, (DOKYCHBIE paccTOSHUS OOBEKTHUBA M OKYJSpa Y
KOTOpPOTO COOTBETCTBEHHO paBHBbI 15 MM u 50 MM, a paccTOsHHE MEXIY 3aJHUM (HOKycoM
00BEKTHBA U NIepeTHUM POoKycoM oKyisipa 19 cm.

102. Onpenenuth BETUYUHY H300paXKeHHUsSI Cpe3a MBIIIEYHOTO BOJIOKHA JHAMETPOM 8,5 MKM,
paccMaTpuBaeMoOro IMoJi MUKPOCKONOM C (DOKYCHBIMU DPACCTOSHUSIMM OKYJsIpa U OOBEKTHBaA
cooTBeTcTBEeHHO paBHbIMU 14 1 0,2 cMm. Paccrosinue mexnay hokycamu oObekTHBa U OKyJispa 18
CM.

103. Beruyuciuth mpeaen pa3penieHnss 00beKTHBA MUKPOCKOTIA B 3€JIEHOM CBETE (JJIMHA BOJHBI
555 HM) s cyxoro OOBEKTHBAa W JUIsi WMMEPCHOHHOTO OOBEKTHBA, €CIM B KadeCTBE
MMMEPCUOHHOMN KHUJKOCTH UCIIOIB3YETCS TIIUIEPUH. ATIEPTYPHBIN yroma 65°.

104. byner a1 BUIHO B MUKPOCKON BOJIOKHO AuameTrpoMm 0,2 MKM, €ClIM €ro paccMaTpuBaTh B
3€JICHOM CBETe (IIMHA BOJHBI 555 HM) B OOBEKTHB C YHCIOBOM ameptypord 60° u ¢
MOHOOpOMHA(TATUHOM B Kaue€CTBE UMMEPCUOHHOM JKHIKOCTH?

105. Cperoornmaueld Ha3bIBA€TCA YHCIO, IMOKA3bIBAIOIIEE BEJIMYMHY CBETOBOTO TOTOKAa,
npuxopsauierocs Ha 1 BT mMomHocTH, 3aTpaynBaeMoil HICTOYHUKOM cBeTa. CBETOOTAAYA JIAMITbI
MorHocThI0 150 Bt paBHa 12,7 mv/BT. Ha moBepXHOCTh cTOJIA IJIOMIABI0 2,8 M? HAIIPaBJICHO
25% cBETOBOI0 MOTOKA JIaMIIbl. BEIYHMCIUTD CPETHIOI0 OCBEIIEHHOCTh CTOJIA.

106. Han omnepallMOHHBIM CTOJIOM IOBEIIEH CBETWJIBHHUK M3 MOJOYHOTO CTEKJa, WMEIOIIHI
dbopmy mapa guamerpom 40 cm. Cmiia cBeTa, co3jgaBacMasi CBETHIIBHMKOM, paBHa 250 K.
OnpenenuTh CBETOBOM MOTOK, CBETUMOCTh M SIPKOCTh CBETUJILHUKA.

107. ConHeuHbIi CBET CO3/I1a€T Ha IMOBEPXHOCTH KOXH YEJIOBEKAa OCBEUICHHOCTH 5-10* k.
KakoBa cBeTUMOCTh M SIPKOCTh OCBEIEHHOI'O0 yYacTKa KOXKH, e€Cli KOA((UIMEHT OTpakeHus
KOoxu 35%?7

108. BepTukaibHas MOBEPXHOCTh KJIETKH C )KMUBOTHBIM HaXOAUTCS Ha paccTossHuu 4 M ot YO -
ucTouHuka, cocrosimero u3 tpex jgami [1PK-4. Ogna w3 namn Bbima u3 crpos. Ha ckonbko
HYKHO TIepeBUHYTh UCTOYHUK K KIJIETKE, YTOOBI €e 00IyuYeHHOCTh HEe U3MEHUIACh?

109. Tommuua crexna B Termuie 3 MM. KoaddUIMEHT MOrJomeHus CBeTa CTEKJIOM (U1
MH}PAKPACHOH YacTH CIIEKTPa, BBI3BIBAIONIEH MapHUKOBBIH 3ddekT), paBeH 0,62 cm’. Kakas
JI0JIs1 OT MAJAroIeil Ha CTEKJI0O MHTEHCUBHOCTH CBETA JIOCTUTAE€T PACTEHUN?

110. Ha cTexo B Temuile maaeT CBET, KOAPQPHUIIMESHT MOTJIONIEHUs KOTOPOTO B JAaHHOM CTEKJIe
paBen 0,65 cm. Kakoif TONIMHBI CTEKTO HANO B3ATh, YTOObI BHYTPh TEILTHIIBI TONAIAN0 HE
MeHee 0,8 cBeTOBOI SHEPTHH, NaJaoIEH Ha TOBEPXHOCTh CTEKIIa?

111. UndpakpacHble Tyuyd ATUHHOBOJIHOBOTO JIMAa30Ha BHI3BIBAIOT OMIYIIIEHHE PEe3KOil 0omu
MIpH TaJICHUU Ha KOXKY MpU UHTEHCHBHOCTH 6 J[x/(cM? - muH). Ha KakoM paccTosHUM CO3/1aeT
OlyIIIeHHe pe3Koit 6o Jamma MomHOCcThI0 1500 BT, ecniu ee cBeTOBO# K. 1. 1I. cocTaBisieT 3%,
a OCTaJIbHAsI YaCTh SHEPTUU pacxoyercs Ha co3ganue MK - uznydyenus?



112. BryvcauTh yros MakCUMaJIbHOM IOJIIpU3aluy [IPU OTPAXKEHUU CBETA OT POrOBHIIBI IJ1a3a.
ITon KakuM yIJIOM CBET IPU 3TOM NPOXOAUT B Iiaz?

113. Bbruucauth yrojl MakCHUMajbHOM NOJSPU3ALMU NPU OTPAXKEHUM CBETa OT CHIBOPOTKU
kpoBH. [log kakuM yriom cBET NpU 3TOM INPOXOAUT B CHIBOPOTKY?

114. BbraucnuTh yroa moBoOpoTa MJIOCKOCTH Mojspu3anuu paG@uHO3bI, €ClIi KOHIICHTPAIUS e¢
5,14 v/™Mn, amuHA TPYOKHW TONIIpUMETpa 25 cM | yAelnbHOe BpameHue papdunossr 1° 0,4 cm?/
(r-m).

115. PactBOp rinroko3bl ¢ KoHUeHTpanmen 0,28 r/cM® HaNHTHINA B CTEKISIHHYIO TPYOKY JUTMHOM 15
CM, MOBOPAYMBACT IUIOCKOCTh MOJIApU3aIMK cBeTa Ha 32°. OmnpeaenuTh yIeIbHOE BpallleHHE
TJIFOKO3BI.

116. IIpu npoxoxaeHun cBeTa yepe3 TpyOoKy anuHoi 20 ¢M ¢ caxapHbIM pacTBOPOM IIJIOCKOCTh
MOJISIpU3allMU CBETa MOBOpauMBaeTcs Ha yroi 35,5°. YiaenbHOe BpallleHHUe TIoKo3bl 76 rpaf
cM?*/(r- im).
117.0npenenuTh KOHUEHTPALMIO pacTBOpa TJIIOKO3bl, €CIM IpPHU MPOXOXKJIECHUH CBETa 4Yepes
TpyOKy /unHOM 20 cM. MJIOCKOCTh MOJSpU3allMK MOBOpauuBaercs Ha yroia 35,5°. VienbHoe
BpalIleHNe TITIOKO3BI 76 rpaj. cM>/(T 1M).

118. [Ipu mpoxoskIeHUU CBETA Yepe3 CIOM JAECATH MPOIEHTHOTO CaxapHOI'o0 pacTBOPa TOJIIUHOM
15 cM mIOCKOCTH TOJSIpU3alMK MMOBOpaunBaeTcs Ha yrona 13°. B nmpyrom pactBope B cioe
TONIIMHOW 12 CM IIJIOCKOCTHh MOJSpU3allid MOBEpHYJach Ha 7,2°. HaillTh KOHUEHTpauuio
BTOPOI'0 pacTBOpa caxapa.

119. Onpenenuts SHEPreTUYECKYI0 CBETUMOCTH TeJa JIOWIAau mnpu temieparype tena 37 °C,
CUHTas, YTO OHO M3Iy4aeT Kak cepoe Teno ¢ kodddurmentom 0,85. Ha xakyro JIMHY BOJIHBI
MIPUXOANUTCS MAaKCUMYM H3Ty4YeHHsI TeJia JIomaau?

120. OmpIT MOKa3bIBaeT, 4TO OONydYeHUE KYPUHBIX SUIl B MHKyOaTope Hambonee 3(h(HEKTUBHO
npu anuHae BoiHbBI 4,1 mkM. K oOnactu cniektpa oTHOCHUTCS 3Ta AjMHa BOHBI? KakoBa gomkHa
OBITH TEMIlepaTypa IPOBOJIOYHOW CIHpadd B HarpeBaTenbHOM samme? Kakoe kommdecTBo
SHEPIrUU U3JIy4YaeT B CEKYH]y CIIUPAJIb JIAMIIbI, €CITU €€ MOBEPXHOCTh paBHa 20 Mm>?

Keanmosas u sdepnas ¢usuxa.
121. Onpenenuth SHEPTUI0, MACCy U UMITYJIBC ()OTOHA, COOTBETCTBYIOIIETO: a) BUTUMOMY CBETY
(mmuua BoHBI 0,55 MKM); 0) pEeHTr€HOBCKOMY M3iydeHUto (mmHa BoiHbI 0,1 HM) M ramma-
m3iydeHuto (mumaa BojHel 0,001 HM).
122. HekoTopsie (OTOOHONIOTHYECKUE PEAKIMU CBSI3aHbl C AMCCOIMAIMEH MOJIEKYJ BOJBI MOJ
neiictBueM cBeta. JIJis AMCCOMAIMKM MOJICKYJIBI BOJIbI HeoOXxoauma sHeprust 12,6 3B. Kakoa
JUIMHA BOJIHBI CBETA, BBI3BIBAIOIIETO 3Ty PEAKIUI0?
123. KopotkoBojmHOBoe Y@ - m3nydeHue ¢ jymHOW BomHBI 200 HM oOKa3biBaeT Hamboiee
BBIpOKEHHOE OaKTepuUUIHOe JAelcTBUE, OOYCIOBJIEHHOE H3MEHEHHEM CTPYKTYpbl OEJKOB,
BXOJIAIIUI B cOCTaB OakTepuii. BRIYUCIUTH SHEPTUI0 HEOOXOAUMYIO ISl U3BMEHEHUS CTPYKTYPhI
ITUX OCJIKOB.
124. YenoBeueckuil rina3 Hanbosiee YyBCTBUTENEH K 3€JI€HOMY CBETy ([inHa BoJHBI 0,55 MKM),
JUIS KOTOPOTO MOPOT YyBCTBUTENIBHOCTHU I1a3a coorBeTcTByeT 80 ¢oToHaMm, magaronuM Ha
cetuatky 3a 1 c. Kakoii MoIITHOCTH CBETa COOTBETCTBYET 3TOT MOPOT?
125. Tlokazarenb moriyionieHusi nojakpamieHHoro pacrsopa 0,735. Kakas ToimmHa ciosi 3TOro
pacTBopa yMEHbIIAaeT MHTEHCUBHOCTD MaJIal0IIero cBeTa B 2 pa3a?
126. Ilpu npoxoxkAEHUN CBETA Yepe3 pacTBOP KPOBU B KIOBETE BBICOTOM 6 CM MHTEHCHUBHOCTH
cBeTa yMmeHblnmiach Ha 12%. Onpeaenuts KOHUEHTPALMIO pacTBOpa, €CIU U3BECTHO, YTO IS
HEro yJeibHBIN oKa3aTeNb norioiieHus B 3akoHe bepa pasen 0,325 1/(cM-MoIb).
127. <Hakauka> pyOMHOBOTO Ja3epa, UCIOIb3yEMOTO B XUPYPTU CETYATKH, OCYIIECTBIAETCS B
Te4eHHe | MMH Tra3opaspsgHOd JaMIod MomHOCThIO 15 BT, cBeTOBOM K. M. . KOTOpOM
octaBisieT 25%. [IponomxkurensHocTh BenblkK sazepa 0,1 mc. KakoBa MOITHOCTH BCHBIIIKH,
eci K. 1. 1. nazepa 1,5%7?



128. B odranpMonoruu la3epHbI JIyd NPUMEHSETCS CHAMKH OTCIOMBILEHCS CETYaTKU C
MIOBEPXHOCTBIO COCYAMCTOW 00O0JIOUKH. DHEprusi, HeoOXoauMas Ui 3TOW omepanuu, paBHa 50
MJlx. KakoBa MHTEHCHBHOCTH JIa3€pHOrO JIy4ya, €CIM OH OOJy4aeT MOBEPXHOCTb CETYATKU
momapo 0,05 MM? U ITUTENBHOCTh UMITYJIBCA S5 MC?

129. Jlns pa3pylieHUs PaKOBOW OIMyXOJIW IOJIOCTH pPTa YXKUBOTHOTO HEOOXOAMMA SHEPTUs
cBeToBOro myuka B 10° JIx. Omyxomb 0OMydanu Ta3epHBIM MydKOM C HHTEHCHBHOCTHIO 108
Br/M2. Omyxonbs kpyrioi ¢opmer muamerpom 5 MM morjomiaer 20% mnamaromero Ha Hee
U3IMy4YeHHuss pyOMHOBOro jazepa. CKOJBKAMH HMITYyJIbCAMH HEOOXOAMMO OONYYHUTH OIYXOJb,
€CJIM ITUTENBHOCTh KaX0r0 uMiyJiibea 20 mc?

130. OnbITel MO 00IYYEHHIO Ma3KOB KPOBM JiydyaMu pyOMHOBOIO Jiazepa IOKa3aliu, YTO IMPHU
sHepruu styda 0,16 JIx/cM? IPOMCXOAUT pa3pylIeHHE SpUTPOIUTOB. Kakoe KoIMuecTBO SHePTHH
HEOOXOIMMO ISl pa3pylICHUs OJHOTO SPUTPOLNTA, €CIIM YCIOBHO CYUTATh €ro JUCKOM
TUaMeTpoM 8 MKM?

131. OmnpenenuTh KOPOTKOBOJHOBYIO T'PAHHUILYy CIUIOLIHOTO PEHTTEHOBCKOTO CIEKTpa, €cCld
peHTreHoBcKo# TpyOke npunoxeHo 40 kB.

132. Hampsixenue Ha peHTreHoBckoil TpyOke 60 kB u cuma toka B Helh 4.5 MA. Kakosa
MOIIIHOCTh PEHTT€HOBCKOTO U3IyUYEeHHUs, €CIH K. 1. 1. TpyOku 1,5%?

133. JlunelHBI TMOKa3aTeab MOIJIOUICHUS] CBHUHIA, MCIOIb3YEMOIO IpPH 3KPAHUPOBAHUU
PEHTTeHOBCKOTO U3IyueHus, paseH 52 cm*. Ha kakoif riyOuHe HHTEHCUBHOCTh PEHTT€HOBCKOTO
n3inydeHus: ymenemmres B 10 paz?

134. Ilpu yBenu4eHUH TOIIIMHBI MATKOM TKaHW Ha 4 CM MHTEHCHUBHOCTH IPOILIEIIETO 4Yepes3
TKaHb ITy4YKa PEHTT€HOBCKUX JIy4ell YMEHBIIWIACh B 9 pa3. BeIUMCINTH JIMHEWHBIN NTOKa3aTelb
MIOTJIOIEHUS TKaHH.

135. TlpumensieMblid Uil TOAABIIEHUSI BECEHHETO MPOpPACTaHUs MUILEBOr0 KapTodens U Ipyrux
OBONIEH pPaTMOAKTHUBHBIN Co% umeer nepuo noiypacnaga 5,3 roga. B oBomexpanuiuiie
3QJI0KEHO KOJUYECTBO KoOanbTa, uMeromiero aktuBHOCTH 10 Ku. OnpeneauTs aKTHBHOCTH
KoOasbTa 4epes J1Ba roja.

136. PammoaxtnBHbIA m3oTon nononus (Po?%) ¢ axrmeHOCTRIO 120 MKM mcmyckaer anbda-
4yacTullbl ¢ 3Heprueit 5,3 MaB. Kakoe KoIrM4ecTBO TEMIOTH UCITYCKAET 3TOT Mpenapar 3a CyTKU?
137. B TepaneBTUUYECKUX LEISAX TPUMEHSIOT, PaJIOHOBBIE BaHHBI, AKTUBHOCTh PaJlOHa B KOTOPBIX
1,5-10° Ku/n. KakoBa 6yieT akTHBHOCTb PajioHa B Bozie uepe3 10 cyTok?

138. Jlyisi yHUUYTOXXEHUS BpeauTeNeld 3epHa B 3€PHOXPAHIIIMINAX HCIOIB3YIOT PaJlOaKTUBHBIN
KoOanbpT B BUJIe IPpoBOJIOKK Maccor 1 r. ConepkaHue paJuoakTUBHOTO KOOajabTa B MPOBOJIOKE
cocraBisieT 0,01% ot Macchl mpoBookH. ONpeneauTh AKTUBHOCTh PaIMOAKTUBHOTO KOOAJbTA.
139. Kponuky mMaccoid 5 Kr BBEJIM HATPUM ¢ MUIIEH paJMOAaKTUBHBIN HaTtpuii u3 pacuera 0,01
MkKu Ha 1 Kr maccel kuBoTHOro. OnpeAenuTh aKTUBHOCTh PaJHMOAKTUBHOI'O HATpHUs B Teje
KpOJIMKa 4yepe3 CyTKU. EcTecTBEHHOE BBIBEJIEHHWE HATPUS U3 OpraHu3Ma NpUHATH paBHBIM 50%
3a CyTKH.

140. PagnoakTHBHBIN O/, BBOJUMBIN ITPU OMOJIOTMYECKOM SKCIIEPUMEHTE B OpraHU3M STHECHKA,
KOHIEHTPUPYETCS MOYTH MOJHOCTHIO B €ro UIUTOBUIHON jkene3e. JlomycTHMoe KOJIM4ecTBO
roxga umeer aktuBHOCTh 0,001 MxKu Ha 1 r maccel xkene3pl. Kakyro maccy paguoakTUBHOIO
1io/1a MOKHO BBECTH SITHEHKY, Macca IMIUTOBUIHOMN jKelle3bl KOTOporo S5 r?

IIpouenypa oneHUBaHUA KOHTPOJIbHBIX PadoT

KonrtponbHast padota no qucuuruinHe Gusuka, IpOBOAUTCS ISl 00yYaOIIMXCS 320YHOM
¢dopmbl 00yueHHs. 32 KOHTPOJIBHYIO PaOOTY BBICTABIISIETCS OLIEHKA «3aUTEHO/HE 3aUTEHOM.

O0bem paboThl cocTaBiseT 7 3a/lad U3 BCEX Pa3JesIoB JTUCHMILIMHBI. 3a/laud BHIOMpPAOT
no Talnuie, UCXoAsd M3 MOCHeTHMX JBYX Lupp No 3aueTHOM KHUXKKHU CTYJEHTa, KOTopas
COJIEPKUTCS B METOJUYECKOM YKA3aHUU JUCLIUILINHBI.

IIpu oueHke ypoOBHSI BBINOJHEHUS KOHTPOJBHOM palbOThI, YCTAHOBIJIEHBI CIEIyIOIIUE
KpUTEpHUU:



e yMeHHe paboTaTh ¢ 0ObEKTAaMH H3yYCHHS, KPUTHUECKIMH HCTOYHUKAMH, CIIPABOYHOM
Y SHIUKIIONIEINYECKOU JINTEPATYPO;
yMEHHE COOMpaTh U CHCTEMATU3UPOBAThH MPAKTHUECKHI MaTepuar;
YMEHHE CAMOCTOSITEIIbHO OCMBICIIATH MTPOOJIEMY Ha OCHOBE CYIIECTBYIOIIMX METOJIUK;
YMCHUC JIOTHYHO U TPaMOTHO U3JIaraTb CO6CTB€HHBI€ YMO3aKJIOUYCHUA U BbIBO/IbI,
YMEHHE aHaJIU3UPOBaTh U 000011aTh MaTepUal;
YMEHHE TOJB30BATHCS TI00ATBHBIMH MH(POPMALMOHHBIMU PECYpCaMH M IMPABHIBHO
WX TIPETNOIHECTH B KOHTPOJIbHOM padoTe.

[Ipu omeHke ompexnemnsieTcs MOJHOTA, TOYHOCTh M IOCIENOBATEIBHOCTh HW3JI0KECHHUS
MEBICIEH IIpru pClICHHU 3aaa4, HAJIUYIHUC NOCTATOUYHBIX HOﬂCHeHHﬁ, YUCJIO U XAapPaKTCp OIINOOK
(CYHIGCTBGHHI)IC HJIN HCC}’HICCTBCHHI)IC), a TaK K€ MPOLUCHT IMPAaBUJIbHO PCIICHHBIX 3a/1a4.

Kputepuu onenku

3a KOHTPOJIBHYIO Pab0oTy 00yUaroImeMycs BbICTABIISICTCS:

- OIICHKA «3a4TE€HO», €CIIM OH BBHITIOJIHWI KOHTPOJIBHYIO paboTy MO CBOEMY BapHaHTYy, B
KOHTPOJLHOH paboTe MpHUBENCHBI PUCYHKH, TAOJMHWIBI W WILTIOCTPAIMH, HEOOXOIUMBIE JUIs
pelieHusl U MpH TOM MPABWIFHO WM C HE 3HAYMTENLHBIMUA HEJOYETaMHU pEIi He MeHee 6
3aJ1a4 KOHTPOJIbHOU paboThI;

- OIIGHKa «HE 3a4TE€HO», €CIIM OH PeIIw MeHee 6 3amad WM MPpH PEUICHWH 3a/ad
JIOTTYIIEHBI TPyObIe OMMOKHA WA HEJIOYETHI.

IIpoueaypa oneHMBaHUsA KOHTPOJIbHBIX padoT

O6yqa}0m1/1eca BBIITOJTHAOT KOHTPOJIBHBIC pa6OTBI CaMOCTOATCIIBHO I10CJICE H3YUCHHA
ornpezaeneHHONW TeMbl. B cocTaB KOHTPOJIBHON pabOTHI BXOJAT HE TOJIBKO CTaHAApTHBIE 3ajauH,
HO ¥ 3aJla4l ¢ IPAaKTHYECKUM coziep:kanneM. KonTponbHast paboTa cocTaBiseTcsi 0 BapuaHTaM.
[Ipu olieHKe YpOBHSI BBIMIOJIHEHUSI KOHTPOJBHOM pabOThI, B COOTBETCTBHUHU C MOCTaBJICHHBIMU
UeIsIMU M 3aJadaMy JUIsl JAHHOTO BHJIA y4eOHOW JNEeSTENbHOCTH YCTAHOBIJICHBI CIEIYIOIINE
KPUTEPUU:

— YMEHHE CaMOCTOSTEIbHO MPOaHAIM3UPOBATh YCIOBHE KaXKIOW 3agaud W BHIOpaTh
METO/]I PeILIeHUs;

— yMEHHE MPaBUIHHO U JIOTUYHO MTPOBECTHU PEILICHHUE 3a/1a4;

— cJieNlaTh TOYHBIE PacueThl U MOJTYYUTh BEPHBIN OTBET.

[Ipu onenke onpeaensieTcs MOCIEI0BATEILHOCTh U JIOTHYHOCTD MPUBEICHHBIX PACUETOB
B 3aJjaye, KaueCTBO pEIICHUs, MOJTY4YCHHE MPaBUILHOTO OTBETA, YHUCIO M XapakTep OIMNOOK
(cyliecTBeHHbIE WIIU HECYIIIECTBEHHBIE).

[lo pe3ynbpTaraM BBIMOJHEHUS KOHTPOJIBHBIX PAa0OT 00ydaromeMycsi BbICTABIISETCS
OLICHKA.

Kpurepun oueHKH KOHTPOJIbHOH PadoThl

BricTaBnsiercs oneHka:

— «TSATHh», €ClAM OOYyYaloUIUiiCs MOKa3ajdl yMEHHE CaMOCTOSTENbHO MPOAHATU3UPOBATH
yCIIOBUE KaXJOW 3aauyd M BBIOpaTb METOJ peUIeHHs; BCE 3aJayd pelIeHbl BepHO Oe3
JIOTUYECKHUX OIIHUOOK;

— UETBIpe», €ClIM O0YyUaIOINIiCcs MOKa3aa YMEHUE MPABUIBHO U JIOTHYHO MCIOJIB30BaTh
(hOpMyIIBI M METO/BI PEIIeHHS, HO IOMYCTHII He OoJiee ABYX OIIHNOOK.

—«Tpu», ecnu  oOydaromuiics  Toka3zaid  craboe  yMEHHE  CaMOCTOSITENBHO
MPOaHATM3UPOBATh YCJIOBHE KaXKIOW 3aJauyd M BbIOpaTh MPABUIBHBIA METOJ pEIICHUS,
HEMPaBWIBHO BHIOPAJ OJHY WJIH JIB€ (DOPMYIIbI, TOMYCTHII BEIYUCIUTENbHBIE OIIHOKH;

— «JIBa», eclii 00ydaroUIuiics peru npaBuibHo MeHee 50% 3ananui;

— «OJMHY, ecIi 00y4aroIUCs He PUCTYIIA K PEIICHUIO 3aJaHUH.



Bonpocsl 1u1d 3a1MTHI pedepara

1. Kakoe siBiienue (mpoiiecc, 3aK0H) JICKHUT B OCHOBE pacCMaTPUBAEMOIo BOIIPOCaA.

2. Kakoe Ouonoruueckoe AeWCTBUE OKA3bIBACT M3Y4aeMOE SBIICHHE.

3. Kakoe nmpuMeHeHHe HaXOIUT M3y4aeMoe SBICHUE B MPAKTUKE C/X MPOU3BOJCTBA, MEAULINHE
WM BETEPUHAPUU.

4. ChopmynupyiiTe OCHOBHON (PU3MUCCKUIN 3aKOH JISKAIUH B OCHOBE M3y4aeMOT0 SIBJICHUS WU
npotrecca.

5. Kakumu Qusndeckrmu cBoicTBaMU 00J1aJal0T MaTepualbl, O KOTOPBIX Bbl paccKa3aiu.

6. B uem 3akiroyaercs NpUHIMI MEXaHU3Ma JEHCTBUS YCTPOMCTBA, O KOTOPOM Bbl pacCcKa3aiH.
7. Kak MoxHO ocimabuth (ycunuth) 3pQeKT aelcTBHs SBICHUS WM MPOIEcca O KOTOPOM BEI
pacckasaim.

8. UTo HOBOTO BBl y3HAJIU, KOTJJa TOTOBUJIN JTOKJIA.

9. Kak paccmatpuBaeMoe BaMH sIBJIEHHE (TPOIECC, 3aKOH, YCTPOMCTBO) MOXKET OBITh
WCIIOJIB30BAHO B Balllel Oy ty1iei npodeccuoHaabHOM 1eITeTbHOCTH.

10. Kakue MCTOYHMKM HH(OpMAaIMH, KOTOpPbIE BBl MCHOJB30BaJIM MPU MOJATOTOBKE pedepara,
0o0J1bIlIe BCEr0 BaM MTOMOIJIN U COJepkKau 0oJjiee MOJIHYI0 U MHTEPECHYIO JUId Bac MH(OPMALIUIO.
11. ITouemy BbI BBIOpaI UMEHHO ATY TEMY Ui COOOILEHUS.

IIpoueaypa ouennBanus pedepara

Ha 3ammry pedepara, cocTosmnyro u3 J0KIana U OTBETOB Ha BOMPOCH, oTBoauTcs 10-15
MUHYT.

[Tpu onenke pedepara UCTIONB3yETCs CIEAYIONINE KPUTSPHH:

— COOTBETCTBHE pedpepara 3asBICHHON TeMe, MOCTABICHHOW IIeITH 1 331a9aMm;

— MPOOJIEMHOCTh TEMBI WJIH €€ aKTYaJIbHOCTB;

— HOBU3HA WJIM OPUTHHAIBHOCTb MOJYYSHHBIX PE3yJIbTaTOB;

— ITyOHMHA ¥ TTIOJTHOTA PACCMOTPEHUS TEMBI,

— JIoKa3aTenbHast 0a3a, apryMEHTUPOBAHHOCTh, 000CHOBAHHOCTD BBIBOJIOB IO TEME;

— JIOTUYHOCTh, CTPYKTYPUPOBAHHOCTb, IIEJIOCTHOCTh U3JIOKEHUS pedepaTta;

— pedeBas KyJbTypa INpH 3amuTe pedeparta (CTHIb W3JIO0KEHHS, SCHOCTb, YETKOCTb,
JAKOHUYHOCTh, KpacoTa s3bIKa, Y4YeT ayJWTOPUH, OSMOIMOHAJBHBI pPUCYHOK pEYH,
JTOXOAYUBOCTh, IyHKTYaJIbHOCTh, HEBEPOAIbHOE  CONMPOBOXKJICHHE, OXHBICHHE  pPEYH
apopu3zMamMu, IpUMepaMu, IUTATaMU | T.1I.);

— HMCIIOJIb30BaHKE CCHUIKU Ha HH(POPMAIMOHHBIC PECYPCHI (CalThI, TUTEpaTypa);

— HaIrJBITHOCTh W IIPE3€HTAa0eIBbHOCTh (ecu TpedyeTcs);

— CaMOCTOSITEILHOCTh CYXKJICHUM, BJIAJICHHE MAaTEpUaloM, KOMIICTEHTHOCTh IO TEME
pedepara.

Ecnu 3ammra pedepara CBOAUTCS K KPATKOMY COOOIICHUIO 5 — 7 MUHYT M HE MOXET JaTh
MIOJTHOT'O TIPEICTABJICHHUS O IPOBEJICHHON pabOTe, TO OIICHUBAIOTCS OTBETHI HAa BOMIPOCHIL.

Kpurepun oueHku

3a 3amuTy pedepara BHICTABIIACTCS OLICHKA:

«3auteHo», ecnu pedepar COOTBETCTBYET KPHUTEPHUSM MPOIEAypbl OICHUBAHHS U
oOydarouuiicss OTBETHJI Ha BCE MPEUIOKEHHbIE BOMPOCHI MPAaBUIBHO, YETKO, YOEAUTENbHO,
MOKa3aB XOPOIIIMe 3HaHUS 10 TeMe pedepara U MPOJEMOHCTPUPOBAI BIIAJICHUE MAaTEPUATIOM;
«He 3auteHo», ecnu pedepat He cooTBeTCTBYET OOINBIIEH YacTH KPUTEPUEB MPOIIETYPhI
OLICHUBaHUS U 00yYaIOIIUICS OTBETUJI HE HA BCE MPEJIOKEHHBIE BOIIPOCHI;
MIPOJIEMOHCTPHUPOBAI HETIOJIHOE BIIAJICHHE MaTepPHaIoM o Teme pedepara, JOMyCTUI HECKOIBKO
CYIIECTBEHHBIX OLTUOOK MPH OTBETE.



