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[Tpu pazpaboTke paboueit mporpaMmMbl Y4eOHOW JTUCIUTIIIUNHBI B OCHOBY TIOJIOKCHBI:

1) ®I'OC BO mno uampasinexuio moarotoBku 36.03.01 BerepunapHO-caHWTapHAs SKCIEPTH3a
yTBEepKIeHHBIIT MuHmncrepctBoM o0pa3oBanusi 1 Hayku PD ot «19» centabps 2017 r., mpukas
Ne 939

2) YueOHbIH T1aH OCHOBHOM 00Opa3oBarenbHOM nmporpammbl 36.03.01 BerepunapHo-caHuTapHas
sKcHepTH3a, npopmib «BerepuHapHO-caHUTApHAsT SKCHEPTU3a» OJ00pPeH YUeHBIM COBETOM
OI'bOY BO I'AY Cesepnoro 3aypanbs ot «01» utomnst 2022 r. ITpotokon Nell

PabGowyas mporpamMma y4yeOHOW AWMCHUILTUHBI onmoOpeHa Ha 3aceiaHuM  Kadeapsl
«9HeproodecnedeHne celbekoro xo3stiicTBa» oT «01» uronst 2022 . [Ipotokon Ne7
// e
. 7
W.o. 3aBenyromiero kadeapoit / A.C.Kuzypos

Pabouyas nporpamma yueOHOM TUCHUILTAHBI 0JJ00peHa METOAMYECKOM KOMUCCUEN MHCTUTYTA
oT «07» utons 2022 r. ITpotokon Ne 11
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IIpencenarens METOAMYECKOM KOMUCCUN UHCTUTYTA O.A. MenskoBa

Pa3zpaboruuk:
Kopnes C.M., nouieHT Kadenpbl SHEProodeciedeHus CeNbCKOro X03siicTBa

J{MpeKTOp HHCTUTYTA: A.A. baxapes



1. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHsI 10 JUCHUIINHE (MOAYII0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU 0CBOCHUS 00pa30BaTeIbHOM

NPOrpamMmsbl
Koow pe3yJbTaThl VIHAMKATOP JOCTHKEHHUS Ilepeyenb MJIaHUPYEMBIX Pe3yJbTATOB
KomnemeH
yuii OCBOCHHS KOMITETEHIIHH 00y4YeHHUsI 1O TUCHUIIHHE
3uamo:
- COBpEMEHHBIE ¢busnueckue
MpENCTaBICHUSI 00  OKpYXKAroIeM
YelloBEeKa COBPEMEHHOM  MUDE;
- OCHOBHBIC Teopuu u
(dbyHIamMeHTaNbHBIE TIOHATHS (DU3UKH,
3aKOHBI W  SIBIICHHS, TPAaHHIBI WX
IPUMEHUMOCTH;
- HA3HA4YCHWE W TMPUHIUIMBI JCHCTBUS
Cnocoben BOXHEUIINX PU3NYECKUX MTPHOOPOB.
000CHOBBIBaTh U Ymems:
pearn3oBbIBaTh B -  TOPUMEHSTh Pa3IM4YHBIE  METOIbI
npoheccuoHaIbH ¢bu3nYecKux U3MEpeHuil u 00paboTKH
Ol J1eATeNnbHOCTH JKCIIEPUMEHTAILHBIX JaHHBIX;
COBpPEMEHHbBIE - OOBSCHATH OCHOBHBIE HAOJIOACMbIC
TEXHOJIOTHH c IPUPOJIHBIE M TEXHOTCHHBIE SBJICHUS U
U-4onk4a HWcnonssyer pup
HCII0JIb30BaHUEM 3¢ hexThI c MO3ULIUU
pUOOPHO SHATHA OCHOBHBIX (hyHIaMEHTAIBHBIX (hU3UIECKUX
pHoop 3aKOHOB bu3uKu i ..
WHCTPYMECHTAIIbH IIPEICTABICHHUIA;
. HE00XO0IMMBIX L
OIIK-4 | oit 6a3bl U - pemate 3aJaud M3  Pa3TUYHBIX
pelICHUsT  CTaHJAPTHBIX
HCII0JIb30BaTh paznenoB QU3HKHY;
3a7a4 B oOJactu o
OCHOBHBIE . - pabotath C anmapaTypoll s
npodeccroHanbHOI .
€CTCCTBCHHBIE, (U3HYECKUX HCCIIETOBAHUT;
NeSTebHOCTH
OHOJOTHYECKHEe U - BBIICNATH KOHKPETHOE (QHU3NYECKOe
npodecCuoHaIbH COJIep’)KaHWEe B TPHUKIATHBIX 3aJadax
pl€ TIOHATHS, a npohecCuoHaNbHOM NeSTENbHOCTH.
TAaKXKE€  METOMbI Bnaoemy:
npu pelieHun - HaBBIKOM TMPOBEACHUS (PUIUIECKOTO
oOuienpogeccruox 9KCIIEPUMEHTA, B TOM UYHUCJIE€ MPABUIBHO

AJIbHBIX 3a1a4

9KCIUTYaTHPOBaTh OCHOBHBIE MPHOOPHI
u o0opynoBaHHE B  COBpPEMEHHOM
¢buznyeckoit naboparopuu;

- HAaBBIKOM 00paboTKu u
MHTEPIPETUPOBAHUS pE3yJIBTaTOB
IKCIIEPUMEHTA;

- HaBbIKOM NPUMCHCHUA OCHOBHBIX
METOJ0B (bI/ISI/IKO-MaTCMaTI/I‘-ICCKOI‘ ()
aHaJIn3a JUIA peiCHUA
CCTCCTBCHHOHAYYHBIX 3a/1a4.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHasi MUCHUIUIMHA OTHOCHUTCS K bioxy [ oOs3arenbHOW YacTh 00pa3oBaTeNbHOM
MIPOTPaMMBI.




Jucuunnuna ®usuka  O6azupyercss Ha 3HAHMSX, MOJYYEHHBIX OOy4arolmuMHCS B
COOTBETCTBUHM C (hefiepalbHbIM TOCYAAPCTBEHHBIM 0O0pa30BaTEIbHBIM CTaHIAPTOM CPEIHEro
(momHOTO) O0ITIETO 0Opa3oBanus Mo npeamery dusunka.

@dusnka SBIAETCS TNPEAIISCTBYIOMIEH IUCUUIUIMHOW JUIS JUCHMIUIMH. KOHIETIHUs
COBPEMEHHOT0 €CTECTBO3HAHUS, CEIbCKOXO3SHUCTBEHHAs] PaguoOHOJIOTHs, YKUBOTHOBOJICTBO B
YCIOBHUAX  PaJMOAKTUBHOTO  3arpsi3HEHHsS]  Cpedbl, O€30MacHOCTh  HKM3HEICSATEIHHOCTH,
MeXaHM3alMs U aBTOMAaTH3aIHs )KHBOTHOBO/ICTBA.

JuctummHa uzydaercs Ha 1 Kypce Bo 2 ceMecTpe 1mo o4Hol ¢opme o0ydenus, Ha 1 Kypce BO 2
ceMecTpe — 3a04HOi (opme.
3. O0beM AUCUUIITUHBI U BU/IBI Y4e0HOI padoThI

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yacoB, 3 3a4eTHBIX €IMHUI]

Bun yuebHo# paboThl Ounas popma 3aounas gopma
Bcero CEMECTPBI Bcero CEMECTPBI
4acoB 2 4acoB

2

AyIUTOpPHBIE 3aHATHS 48 48 14 14
(Bcero)
B Tom uncie: - - - -
JISKIIMOHHOTO THIIA 16 16 6 6
CeMHHapCKOro Tuma 16 16 4 4
JlaboparopHble 3aHATHS 16 16 4 4
CamocrosiTesibHast pa6oTa 60 60 94 94
(Bcero)
B Tom uncine: - - - -
[IpopaboTka mMaTepuaa 30 30 69 69
JIEKITMH, TTOITOTOBKA K
3aHITHIM
CamocTosiTeTbHOE H3YUCHHE 4 4
TeM
Pedepar 26 26 - -
KoHTtposbHble paboThl - - 25 25
Bua npomexyTouHon 3ayer 3ayer
aTTecTaluu (3a4eT, IK3aMeH)
OO61mas TpyA0eMKOCTb: 108 108 108 108

3 3 3 3

4. Copepsxkanue M CHUILTHHBI
4.1. Coaep:xanue pa3iejioB AMCHUIIMHBI

HaumeHnoBanue pazzaena Copepxanue pazzena
JUCITUTLIAHBI
1 2 3
1. MexaHuka u Kunemamuxka — u  Ounamuxka  nocmynamenvbHoco U
OmoMexaHMKa 8PAUAMENILHO20 OBUNCCHUSL.
(xosie0aHusA M BOJIHBI). | Mexanuueckoe napmxeHue. Cucrembl orcuera. CKOpOCTh U
AKycTHKA YCKOpEHHE KaK TPOU3BOJHBIC TMepemerieHus (00o0Imenne
noHATHsT cKopocTH). [loHsTHE O TrpanueHTe (GU3HUECKON
BenMuuHbl. HopmanibHOE, TaHTeHIMATbHOE ©  TOJTHOE
YCKOpPEHHE TpU KpPUBOJUMHEWHOM JBWKeHUU. llpsamas wu
oOparHas 3a/1adya KHHEMaTHKH.




[Tonsitue cunbl. 3akoHbl HpOTOHa B HHEPIUMATBHBIX
CHCTEMaxX OTCYETA.
VYpaBHeHHe  JBWKEHUS  CBOOOJHOM W HECBOOOTHOMU

MAaTepUAIbHON TOYKHU. J[BMKEHHE CHUCTEMBI MaTEPUAIbHBIX
TOYEK.

Cmamuka. Ouepeus. Paboma. MowHnocms.  3axonsi
COXpaHeHUsl.

Akcuombl cTaTukd. ['eomerpuueckoe ycloBHE pPaBHOBECHUS
CXOJAIIEHCA CUCTEMbI CHJI Ha IUTOCKOCTH. [Ipoekuuun cui Ha
IJIOCKOCTH. AHAJIMTUYECKHUE ypaBHEHUs paBHOBecHsl. CBs3U U
peaKuu CBA3EH.

MOMEHT CHJI OTHOCHUTEIIBHO HEMOJABHXKHOW OCH. Y CIIOBUS
paBHOBecHs TeJ, UMEIIMX och BpauleHus. [lapa cui. LleHTp
TSHKECTH TBEpHoro tena. lIpuMeHeHue ycinoBusi paBHOBECHS
JUISL BBIYUCIICHUS LIEHTpa TshKecTH. CTaTM4ecKUue CUCTEMbI B
ONOPHO-/IBUTATEIbHOM  almapare >KUBOTHBIX. MOMEHT
HUMITyJIbCa. 3aKOH COXpaHEHUss MOMEHTa umnyibca. Paborta
MepeMeHHOM cwibl. KuHeTnueckas MW NOTEHUUAJbHAsS
sHepruv. Momnocts u KIIJ[. 3akoH coxpaHeHUsi SHEPrUu.
3aKOH COXpaHEHMS UMITYJIbCA.

Mexanuueckue xonebanus. 36yx.

KonebarenbHoe JBM)XKEHHE B OMOJIOTMYECKUX OOBEKTaX.
JIMHENHBI1 TapMOHMYECKMH OCHMIUIATOpP. YPaBHEHHE H
rpaduKd  CMELIEHHs CKOPOCTM W YCKOPEHus  Ipu
rapMOHMYECKUX  KojeOaHusax. IIpyXKMHHBI  MasTHHK.
OHeprus TapMOHHMYECKOrO OcHWLIATOpa. MexaHndyeckue
Kosie0aHHs B TIPOMBIIIJICHHOM JKHBOTHOBOJICTBE. BuOpanuu B
¢/X. 3aryxarolue U BbIHYXJEHHble KojeOaHus. CioxeHue
rapMOHMYECKHUX KoJieOaHuii. buenus.

Mouexyasipuas
(pusuxa

Ocnosnwie nonooswcenus MKT. Hoeanvnuiii 2as. Peanvhblil 2as.

OcnoBHoe ypaBHenne MKT. CrenctBus U3  HeEro.
Pacnipenenenue sHepruu mo creneHsiM cBo0o1bl. BHyTpeHHS s
SHEpPrusi HACAIBbHOrO rasza. PacmpeneneHue MOJNEKYNI 10
ckopoctsim. Cpennsisi JyimHa cBoOOAHOTO TipoOera. SBneHus
nepeHoca. 3akoHbl Puka m Dypse. SBneHus nepeHoca B
OMOJIOTHYECKUX cUCTEMAX. Bunnl TeriooOMeHa.
Tepmoperynsiusi opraHu3ama U TeIIooOMeH B C/X.
VpaBuenue Ban-nep-Baanbsca. Kpucramimueckoe cocrosHue
BeniecTBa. CoKMIKEHUE ra3oB.

TepmoauHaMuKa H
OMo3HepreTuka

Quzuueckue OCHOBbl MepMOOUHAMUKU. OcHosbl
MePMOOUHAMUKU 8 OUONO2UYECKUX 0O0BEeKMAaX.
TepmonnHaMuuecke mapaMeTpbl W TMPOIECCHl. Termnora u
pabora, l-e Hauwano TepmoauHamuku. PabGorta raza B
n3onpoieccax. TemioeMKOCTh WIeaTbHOTO ra3a. Y paBHEHHE
Maitepa. AnuabGatuueckuii npouecc. YpaBHenue I[lyaccona.
OOpatumble © HeoOpaTHMbIE TMPOLECCHl, 2-€ Havyalo
TepMOAUHAMUKHU. [IpUHUIMN NEUCTBUS TEIJIOBOM MAIIMHBI.
Hukn Kapuo wu ero KIIJA. TemnoBble MamuHbl H
XOJIOAWJIbHBIE YCTAaHOBKH B c/X. [loHsiTHE SHTpOomMH. 3aKoH
HEe yOBIBaHHS YHTPOIHUH.

ITonsiTie 00 OTKPBHITHIX TEPMOAMHAMHUYECKUX CHCTEMaX.




JKuBoli opraHum3M Kak OTKpbITas TE€PMOJWHAMHYECKAS
cucrtema. l-e Hadajgo TEPMOAWHAMHKH B  OWOJIOTHU.
[IpeBpamienne sHepruv B OHMOJOTMYECKHX CHCTEMax U
SHEPreTUYECKUM Oananc JKUBOTO OpraHusma.
Tennonpoaykuusa. AKKyMyJIHpOBaHHE HEPTHH B MOJIEKYJIax
AT®. IlepeHoc Temna B JKHMBBIX OpraHu3Max. 2-¢ Hayajo
tepMoauHamMuku B Ouosorun. Popmymna [Ipuroxuna. KIIJ]
MBIIIIIBI.

DIeKTPUYECTBO H
MAarHeTu3m

Onexmpocmamuxa.

Onexrpocratnueckoe noie (COII) u ero HanpsKEHHOCTb.
[ToTtok wHampsokeHHOCTH, Teopema [aycca. Pabora mo
nepeMenieHuo dekTpuyeckoro 3apsaaa B COII. [Torennuarn.
HanpspkeHHOCTh  mONIiE  Kak — TPajUeHT  MOTEHIUaa.
[IpoBoauuku B COII.

DneKkTpocTaTu4ecKas 3allnTA. 3a3zeMJieHuE.
DIEeKTPOCTAaTHYECKOE SBJICHUE B C/X MPOHM3BOJACTBE U OOphOa
¢ Humu. usnexrpuku B COII.

[Tonstpuzanus  OUANEKTPUKOB W BHJBI  TOJIAPU3AIUH.
Jusnexrpudeckas IIPOHULIAEMOCTb. Jwuanexrpuueckue
CBOWMCTBA TKAaHEW H H3MEHEHUE UX IPU MATOJOTHSX.
[Ipumenenne COII B ¢Qusmorepanuu. DIEKTPOEMKOCTH
npoBoanuka. Kongencatopsl. Dueprus COII.

3axonvl nocmosinHO20 MoOKA. ONeKMpuuecKuii mox 8
NOIYAPOBOOHUKAX. DNeKMPUUECKUL MOK 8 2A3aX.
DJIeKTpOHHAs Teopus TokKa B MeTauiax. 3akoH Oma B

mupdepenimanbiom  Buzae. llorenuunomerpsl.  TeruoBsle
JEeNCTBUS TOKa. DJEKTpOoHarpeBaTelbHblE YCTPONCTBA B C/X

IIPOU3BO/JICTBE.
CBoiicTBa MOJTYNPOBOJAHUKOBBIX MaTE€pPHANOB. 30HHAA
Teopus ANEKTPONPOBOIUMOCTH. TepmosnekTpoHHas

smuccus.  Jwuox.  Tpuoa.  3anumparommii  ciol B
MIOJIYIIPOBOIHUKAX €T0 BBINIPAMIIAIOLICE IEUCTBHE.
DNeKTpuuecKkue SBJICHHUS B OMOJIOTMYECKHUX CHCTEMaXx.
CamMocTosATenpbHasT W HECAMOCTOSITENbHAs IPOBOAUMOCTH
razoB. BompTrammepHas XapakTepuCTHKa Ta30BOr0 paspsaa.
3akoHbl 2jekTponusza. [lopor paspsbkeHus B TKaHsX.
[IpoxoxkaeHre NOCTOSHHOIO TOKAa Yepe3 JKUBbIE TKaHH.
JlelicTBME TOCTOSTHHOTO TOKa Ha opranusM. ['anpBaHu3amms,
anekTpodopes,  DIEKTPOJ.  MOTeHmuan.  MemOpaHHBIN
noreHuuan. TpaHcmopr  BeleCTB  4Yepe3  KIETOYHbIE
memOpanbl. Ocmoc.

ITonsATHE O KaIMEBOHATPUEBOM Hacoce. buonoreHnanbL.
Onexmpomaznemusm. buonozuueckoe delicmeue MacHumMHoO20
noas.

MarauTHOE  B3aMMOJICWCTBHME TPOBOJHHUKA C  TOKOM.
WNupykuus [IMIL. 3akon buo — CaBapa — Jlanuiaca. BemectBo
B [IMII. MarnutHasg npoHUIIAEMOCTh. JlnaMarHeTukw,
napamarieTuky, ¢eppomarnetuku. Jleficteue IIMII Ha




ouosiornyeckue o0beKThl. I'eomarautHoe moje. [lpumenenue
MII MOCTOSTHHBIX ~MAarHUTOB B C/X TIPOU3BOJICTBE.
OnexTpoMaruuTHas HMHIyKIUsA. Onbitel @apaznes. SBneHus
CaMOMHAYKIIMU. OHEprusi MarHuTHoro mojs. JleiicTBue
3JEKTPOMArHUTHOIO OISl HAa )KUBOW OPraHU3M.

[Tpumenenne OMII B puznoTepanuu.

OnTHKa U CBEeTOBLIE
SIBJIEHUS B OPraHU3Max

T'eomempuueckas onmuxa. Ocnosvl pomomempuu. Bornosas
OnmuKa.

Otpaxxenne u mnpenomieHue cera. [losHoe oTpaxeHue u
WCIIOIb30BAHUE JTOTO SIBJICHHUS B ONTHYECKHX IPHOOpax.
CBeToBOAOBI M WX  IPUMEHEHUE. DHEPreTUYeCcKue
dboromerpuueckune BenmuunHbl. KpuBas BumHocTH. CBETOBBIE
(dhoToMeTpUUECKUE BETHUNHBI.

Wutepdepennust cBera W cnocoObl  ee  HAOMIOICHUS.
Hudpaxius ceeta. [lomspuzanms cBera, MoIspU30BaHHBIA U
ecTecTBeHHbIN cBeT. Jlucnepcus cBeta. CHEKTPbl U UX THUIIBL.
Crnexrpanbnbiii aHanu3. [lornomenue ceera. 3akonsl byrepa
u bepa. bruosornueckoe 3HaueHue cCoNHEYHOro ceera. YO u
UK wusnyyeHwe, uX CBOWCTBA M METOAbl HAOIIOJACHHUS.
buonornueckoe neiicteBue Y® u UK  uznyuenws.
[Ipumenenue Y@ uznydeHus Ui ¢/X IPOU3BOICTBA.

KBanToBas u sizepnasi
¢pusuka

Keanmoesas onmuka. Cmpoenue amoma. Jlazepoi

Snepnas  Mozenp  cTpoeHMss — aroma.  J{MCKpETHOCTb
SHepreTuyeckux cocroaHud aroma. Ilocrynarer  bopa.
ATomHOE s1p0, n30Tpornsl. CieKTp aToMa BOAOPOJa, IPaBUIIO
or6opa. Ypasuenus Lllpenunrepa.

PagnoakTMBHOCTB, €CTECTBEHHBIN CPOK PaJUOAKTUBHOCTH. O,
B, y — wu3nydeHue. BiusHue pPagUOAKTUBHOCTH Ha
KHU3HEJEATENIbHOCTh OPraHW3MOB. 3aKOHBI PaJHOAKTHBHOIO
pacniaga. Ilepuon mnomypacnaga. CpenHee BpeMs KHU3HH.
AKTHUBHOCTb JJIEMEHTA.

DOneMeHTapHble  YaCTUIbl, MX  XapaKTepUCTUKH U
B3aumojeiicteue.  AHTuyacTuibl.  Jlyanusm  CBOMCTB
MukpoudacTul. KBapkoBblii cocTaB anpoHOB. KBaHTOBBIN
MexaHu3sM  u3naydeHus — cera.  @opmyna  [lmanka.
®otordp¢ext. KBaHTOBBI MeXaHU3M IMOIJIOIIEHHUS CBETA.
®oronsl. KopnyckynsapHo — BosHOBOM nyanusMm. Ilonarue o
dboTtoxummuueckux peakiusax. PoToOMOIOrH4YecKre peaklnu.
®oroaddext. YpaBHenue OIHHIITEHHA. Jlromunecyenyus.
Penmeenosckoe u mennogoe uznyuenue.

[Inanerapnas mogmens aroma. Teopuss bopa. KBaHTOBBIN
MEXaHM3M DJJIEKTPOHHBIX IepexonoB. CIHH 3IIEKTpOHA.
IMpunnun  Ilaymu.  Ilpupoma  TEIUIOBOrO  U3IIyYEHHS.
AbcomotHo yepHoe Teno. 3akoH Credana — bonbimana,
Buna. TemoBoe u3nydeHHe Tena XUBOTHBIX. PasinuHble
BUbl momMuHecueHuuu. [Ipasuno Crokca. 3akoH Basuiosa.
JlromuHecnieHTHBIM  aHanmu3. [lomydeHne pEeHTreHOBCKOIO




W3JTyYECHHUS.

dusnyeckue ©U  OHUOIOTMYECKUE

U3JIy4eHHs, ero cBoicTBa. PenrtreHommarsocruka. Jlasepsl.

CBOMCTBA JIA3€PHOIO

4.2 Pa3zgennl AMCHUNUIMHBI U BUABI 3aHATHI

Ounas ¢popma o0ydeHus1

ceM | Ne HanmvenoBanwue paznena gucruruinabl | Jlekn. | Cemun. | JIab CP | Bcero
ecT | m/m TUNA | THIA 4acoB
P
1 | Mexanuka u OuoMmexaHuka (KoieOaHHs 2 2 2 8 14
Y BOJIHBI). AKYCTHKA
2 | Monekynsipaas pusuka 4 4 4 10 22
1 3 | TepmonuHaMuKa 1 OMOIHEPIETHKA 2 2 - 10 14
4 | DIEKTPUYECTBO U MarHETU3M 2 2 6 12 22
5 | Onrtuka ¥ CBETOBBIE SIBJICHUS B 4 4 4 10 22
OopraHu3mMax
6 | KsanroBas u sipepHas ¢puznka 2 2 - 10 14
Hroro: | 16 16 16 60 108
Bcero: | 16 16 16 100 108
3aounas popma oOyueHust
ceM | Ne HaumenoBanue pazaena qucuurunbl | Jlekn. | Cemun. | Jlab CP | Bcero
ecT | m/m TUNA | THUMA 4acoB
P
1 | Mexanuka u 6nmoMexanuka (kKoneOaHus 2 - - 16 18
Y BOJIHBI). AKYCTHKA
2 | MonekynspHas Gpu3uka 2 2 2 14 20
1 3 | TepmomuHaMuKa U OMOIHEPTETHKA - - - 16 16
4 | DneKTpUYeCTBO U MarHeTH3M 2 2 2 16 22
5 | Ontuka W CBETOBBIE SIBICHUS B - - - 16 16
OpraHu3Max
6 | KsanroBas u sipepHas ¢puzuka - - - 16 16
Hroro: 6 4 4 94 108
Bceero: | 16 16 16 100 | 108




4.3. 3aHATHS CEMUHAPCKOI0 THIA

Ne TpynoemkocTs
No | paznena Tena (dac.)
/0 | AACIUILT OYHasl | 3a04Has
VHBI
1 2 3 4 S)
1. 1 [lonsitue cunbl. 3akonbl HblOTOHA B HHEPUHUATBHBIX 2 2
cucTeMax OTCYera.
2. 2 OcnoBHoe ypaBHeHue MKT. CrneactBus wu3 Hero. 2 2
Pacnipenenenue  sHeprum 1O CTENEHSAM  CBOOOBI.
BHyTpeHHsIs SHEPIHs UACAIBHOIO rasa.
3. 2 Bunpl TemooOmena. TepMmoperymsiiusi opraHusma  H 2 -
TEI000MeH B ¢/X. YpaBHeHnue Ban-nep-Baanbca.
4. 3 TepmoauHaMuyeckue napameTpsl U mpouecchl. Temnora u 2 -
pabora, l-e Hawasio TepmoauHamuku. Pabora raza B
U30IMpOLIECcCaXx.
S. 4 OneKTpoHHas Teopust TOKa B Meraiax. 3akoH Oma B 2 2
middepennmanbaom Bune. Ilotenunomerpsl. TeruioBbie
NEUCTBUS TOKa. DJIEKTpOHArpeBaTelIbHbIE YCTPONCTBA B
C/X TMIPOU3BOJICTBE
6. 5 Ortpaxenue u npenomiienne ceera. [loaHoe oTpaxeHue u 2 -
UCIOJIb30BaHUE 3TOrO SBJICHHUSI B ONTHYECKUX HpPUOOpaXx.
CBeTOBOIBI M X MPHMEHEHHE
7. 5 HNHTtepdepeniius cBeTa W CHOCOOBI €€  HAOJIOJACHHMS. 2 -
Hudpaxnus csera. [lonsgpuzanus cBera, NOaSIpU30BAHHbBIN
U €CTECTBEHHBIN CBET.
8. 6 ®opmyna Ilmanka. ®otordpdexr. KBaHTOBBI MeXxaHHU3M 2 -
noryoeHus ceera. GoTOHBI.
Hroro Bo 2 cemectpe: 16 4
Bcero: 16 4

4.5. IIpumepHas TeMaTHKAa KYPCOBBIX POEKTOB (padoT) - ne npedycmompeno OIIOII.

5. Opranu3anms caMmoCTosITeJIbHOW PadoThl 00y4aOIMXCS M0 AUCHUILINHE
5.1 Tunbl camocTOATEILHOM PadOTHI M €€ KOHTPOJIb

Tun camocrosiTe/IbHONH padoThI dopma 00ydeHust Texymuit KOHTPOJIb
OYHas 3a049Has

[TpopaboTka MaTepuana JeKIHid, 30 TECTUPOBAHUE

[MOJATOTOBKA K 3aHATUIM 69

CamocrosTenbHOE U3yYeHUE TEM 4 TECTHUPOBaHUE

170031
cobecesioBaHUE

PacuerHo-rpadgudeckne padboOThI 26 - 3aImTa

KoHTponbHbIe paboThI - 25 3alInTa
BCETO YaCOB! 60 94

5.2 Y4yeOHO-MeTOAMYECKHE MATEPHAJIBI AJISl CAMOCTOATE/IbLHON PadoThI

Metoanyeckue ykasaHHs Ui CAaMOCTOSATENbHOW paboThl Mo aucuuiuinHe dusuka s
CTYJIEHTOB OYHOW, OYHO-3a04YHON M 3a04HON (QopM OOyueHHUs IO HAIpPABJICHUIO MOJATOTOBKHU
3oorexHus, / Coct. E. A. IIpockypskosa. — Tromenb: ['AY Cesepnoro 3aypanbs, 2015. — 61 c.

5.3 Tembl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE HU3yYeHHe




1. MOMEHT cui1 OTHOCUTEIBHO HETIOABUKHOM OCH. Y CIIOBHS paBHOBECHS TE€J, UMEIOIUX OCh
BpauieHus. [1apa cui. LeHTp TsKECTH TBEPIOTO TENA.

2. [IpumeHeHne ycaoBHsI paBHOBECHS JIJIsl BBIYUCIICHUS LEHTpa TskecTH. CTaTHUeCKHE CUCTEMBI
B OIIOPHO-/ABUTaTEIbHOM aNapaTe >KUBOTHBIX.

3. ABnenus nepenoca. 3akonbl ®uka u Oypre. SBleHHs MepeHoca B OMOJIOTHYECKUX CUCTEMaX.
Bunst Temmmoodmena. TepMoperysius opraHiusmMa u TeraIoo0MeH B ¢/X.

4. Ypasuenue Ban-nep-Baansca. Kpucrammueckoe coctosiHue BemniecTBa. CKMKEHUE Ta30B.

5. O6patumbie U HEOOPATUMBIE MPOIIECCHI, 2-€ HAYalI0 TEPMOTUHAMUKH.

6. IIpunuun nevictBus TeruoBor MamuHbl. [lukn Kapuo m ero KIIJ. TemioBbie MamumHbl u
XOJIOIWJIbHBIE YCTAHOBKU B C/X.

7. [lonatue »sHTpormu. 3akoH HE YyObIBaHUS OSHTpornuu. IloHsATHE 00 OTKPBITHIX
TEPMOJIMHAMUYECKUX cUcTeMaX. JKUBOM OpraHu3M Kak OTKPbITas TEPMOJIMHAMUYECKAsI CUCTEMA.
8. 1-e mauano repmoanHaMuKku B Ouonorun. [IpeBpaiieHne sHEpTUn B ONOTOTHIECKUX
CUCTEeMax M dHepreTudyeckuil 6ajaHc )KUBOTo opranuima. Temnonpoaykuus. AKKyMyJIUpOBaHUE
sHepruu B Mosekynax AT®. IlepeHoc Termia B )KMBBIX OpraHU3Max.

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

10. DnexTpuyeckue siBICHUS B OMOJOTHYECKIX CHCTEMAX.

11. CamocTtosarenbHas U HECaMOCTOATENIbHAsl IPOBOAMMOCTb Tra3oB. BoabTammnepHas
XapaKTepUCTHKA T'a30BOT0 pa3psia. 3aKOHBI AIEKTPOJIN3A.

12. Tlopor paspsbkeHus B TKaHsX. [IpoxokaeHHE MOCTOSIHHOTO TOKa 4epe3 >KUBbIE TKaHH.
JleiicTBue TOCTOSIHHOTO TOKa Ha OpraHu3M. [anpBaHM3anus, 3JIEKTpodope3, dIIEKTPO.
MOTEHIUAL.

13. MemOpanHbIii moTeHnHaN. TpaHCOpT BEImECTB Yepe3 KieTounbie MeMOpanbl. OcMoc.
[lonsiTHE O KaIMEBO - HATPUEBOM Hacoce. buonoreHuuanel.

14. DOnextpomaruutHas uHAYKIUA. Onbitel Dapazges. SIBleHUs CAMOMHAYKIMH. OJHEPTHUS
MarHuTHOTO 1oJisA. JIeficTBUE AIEeKTPOMArHUTHOIO TOJISI HAa )KUBOW OPraHu3M.

15. Ilpumenenne SMII B pusnorepanuu.

16. UaTepdepennus cBeta u crnocoOwl ee HaOmoaeHus. Judpakius cBera.

17. llonspuzanus cBeTa, NOISPU30BAHHBIN U ecTeCTBEHHbIN cBeT. Jlucnepcus ceera. CrieKTpsl
1 ux Tunbl. CIeKTpaIbHBIN aHAIN3.

18. YO u UK u3nydeHne, ux CBOHCTBA i METOJIbI HaOMrOAeHHs. bronornueckoe neticteue YO u
UK wnznydenus. [Ipumenenue Y@ uznydeHus i /X IPOU3BOJICTBA.

19. Ilpupoxa TemmoBoro u3mydeHus. AOcomoTHO YyepHoe Teno. 3akoH Ctedana — bonpimana,
Buna. TernnoBoe uznydeHue Tena ;KUBOTHBIX.

20. Paznuunbie Bubl moMuHecieHun. [IpaBmio Ctokca. 3akon Baswiosa. JIloMHHECIICHTHBII
aHaJIN3.

21. TlomyyeHne peHTI€HOBCKOTO U3Ty4eHHs], €T0 CBOMCTBA. PEeHTreHo[marHocTika.

22. Jlazepsl. dusnueckre u OUOIOTHYECKHE CBOICTBA JIa3epHOT0 M3ITy4EHUS.

5.3. Tems! pedeparos:

buosornueckoe neiCTBUE PEHTICHOBCKUX JIY4€EH.

VYabpTpa3Byk u 6MoI0THS.

OXO0 B KU3HU )KUBOTHBIX.

buodusuka ynprpaszByka.

Ponp MOMeHTa CHIIBI, MOMEHTA UHEPLIMM B IBMOKCHUH HACEKOMBIX, IITULL, J)KUBOTHBIX.
TemooOMeH, €ro pojib B )KM3HU JKUBOTHBIX.

[TpuMeHeHue >NeKTpUYecTBa B OMOJIOTHH.

OnekTpodusnka )KMBOro OpraHu3Ma.

. Kak nosBnstores 6uotoku.

10. buodwusnka mopaxxeHus MEKTPHIECTBOM.

11. buonoruueckoe AeWCTBUE PalMOAKTUBHBIX JIyUeil.

12. DIeKTpOMarHUTHOE U3TYYCHHUE U €TO0 JICHCTBHE Ha OPTaHNU3M KHBOTHBIX.
13. JleficTBrEe MOHU3UPYIOLINX U3ITYUYEHHUH Ha KIETKY.

LCoNoOAWNE



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.
58.

BiusiHue MOHM3MPYIOIUX H3Iy4YE€HUH Ha HEPBHYIO CHUCTEMY, OpraHbl YyBCTB, TKaHH,
SH/IOKPUHHBIE XKEIE3bI.

Peakiust KpoBU U KPOBETBOPHBIX OPraHOB HA MOHU3UPYIOILUE U3JTyUSHHUS.
JleiicTBrE MOHU3UPYIOIIETO U3IyUEHHsI HAa OpraHbl MUIIEBAPEHUS, CEPACUHOCOCYTUCTYIO
CHCTEMY, OpraHbl JIbIXaHHsl, OpraHbl BbIAEICHUS, HA KOCTH, XPALIM, MbIIIILbI, HA OPraHbl
Pa3MHOKEHHUS U IOTOMCTBO KHUBOTHBIX.
3Ha4yeHUEe €CTeCTBEHHOM pajinOaKTUBHOCTH M MaJIbIX J103 MOHU3UPYIOIUX HU3Iy4eHUH B
OMOJIOTMYECKUX MpOIeccax.
Jly4eBble MOpaKeHUs )KUBOTHBIX.
Hcnonb30BaHue pajiiOaKTUBHBIX U30TOMNOB B KAYECTBE MHIMKATOPOB (MEUEHBIX aTOMOB),
JUISL TUATHOCTUKU U JICYEHUS] )KUBOTHBIX.

Crepunusanys ¢ IOMOUIbIO HOHU3UPYIOLIUX U3Ty4EeHUH.
Pagromerpuueckast 1 paIinOXUMHUECKas SKCIIEPTU3a 00BEKTOB BETEPUHAPHOTO HA30Pa.
SABnenus  guddy3un U ero poiab B O00ECHEUEHUM KHU3HEICATEIbHOCTH KHUBBIX
OpraHU3MOB.

Il 3akoH TepMOOMHAMUKM I OTKPHITHIX cucTeM. CTalMOHapHOE COCTOSIHUE
O1oI0rnYecKuXx 0OBEKTOB.
Kunkue kpucramisl ux puzndeckue cBorcTBa. Kuakue Kpuctamisl B OM000bEKTaX.
MexaHunKa cepe4HOCOCYIUCTON CUCTEMBI.
O ekt lomiepa u ero UCNOIb30BAHUE B YIBTPA3BYKOBOW JMArHOCTHKE.
['eomaruuTHOE 10JIE, €TO BIUSIHUE HA )KUBBIE OPTAHU3MBI.
[TpruMeHeHre MarHUTHOTO MOJIsl B TEPaNeBTUYECKUX LEIsIX. MexaHn3M OHOJI0rMYecKoro
JENCTBUSL MAarHUTHOTO T10JISL.
CBeToBO/IbI M TPUMEHEHHE BOJIOKOHHOW ONTUKU B IMarHOCTUKE U XUPYPIUH.
[Tornomenue ceera. Meroz kosopuMeTpun. @OTOINEKTPUUECKUNA KOTOPUMETP.
[TpunMn paboThl 37IEKTPOHHOTO MUKPOCKOTIA.
buomomunucenus. Ceepxciadoe cBeUeHNE KUBBIX TKaHEH.
Hepemennsie mpobiaeMbl GU3HKU U OMO(PU3UKH.
JBwxenue. [IBuxenue B 1ByX u3MepeHusx. [I[pbpkok B JJIMHY ¢ pazoera.
Ponb ¢u3uku B pemieHnn rio0anbHbIX TpoOIeM.
Cunel B coctosiHUM paBHoBecHsl. (CHCTeMbI BBITSKKM KocTel. Cuibl, JeMCTBYIOLINE HA
MBILIIBI U KOCTH).
@yHIaMEHTaNIbHbIE CUJIbI TPUPOJIBIL.
3aKOHBI COXpaHEHUs B (PU3HKE.
Cunel B ipupoie.
PacTenus — reHnanbHble HHXEHEPHI B IPUPOJIE.
VYrpyrue cBoNCTBa KOCTEW U TKaHEH.
ITpounsle matepuansl. CruiaBbl.
VYcTanocTs v non3yyecTb MaTepuaioB.
TBepble 2IMEKTPOIUTEI.
Merannyprust u 6uoaorusi.
YIpyrocts 1 BSI3KOCTb.
buoputrmus u ee npobIeMbl.
IIpupona u purMm.
PutMuyeckue npoiiecchl B )KUBBIX OpraHU3Max.
Kocmuueckast GMopuT™MOIIOTHS.
®du3uKa U My3bIKa.
O BojHAX, KOJe0aHUSX U KIIETKaX.
Konebanus u nepeMeHHbIE CUIIBI.
BonHoBas MexaHuKa.
PensiTuBuCTCKas MeXaHUKa.
AKYCTHYECKHE CPEICTBA YIPABIEHUS IOBEJEHUEM KUBOTHBIX.
3ByK. 3ByK MOpSl.
VYbpTpa3ByK B 300MH)KEHEPHOW MTPAKTHKE.



59. buonoruyeckoe AeMCTBUE yabTpa3ByKa.

60. 3Byk u ero mpupoja.

61. YbpTpa3ByK U €ro MpuMEHEHNE B CEITHCKOM XO3SMCTBE.

62. ®oToTepMOaKyCTHKA.

63. Bo3aeiicTBre ynpTpa3ByKa Ha BEIIECTBO.

64. Ynbrpa3BykoBsie (poTorpaduu.

65. bricTpee 3ByKa.

66. [Tpo6nemsl nosbiennst KITJ[ TeruioBbIX aBUTaTeneil u peanbHbie BO3MOXHOCTH MI'/] -
AEKTPOTeHEPATOPOB.

67. HeBO3MOXKHOCTH BEYHOT'O ABUTATENS] BTOPOTO POJIA.

68. XKuBoii opraHu3M — OTKpBITasi TEPMOAMHAMHUYECKAS CUCTEMA.

69. PoxxieHne 1 repBbIe Iary AIEKTPOOHOIOTHH.

70. Kak B KJIeTKE BO3HUKAET pa3HOCTh MOTCHIUAIOB?

71. Kak BO3HUKAECT HEPBHBIA UMITYJIHC?

72. YXusoii Tenerpad.

73. OO011eHne KIETOK MKy co00i.

74. Vicnionp30BaHuE «OKUBOTHOTO» AIIEKTPUUYECTBA ISl PEUICHUS BXKHEHIIINX 3a/1a4.

75. Kak akyibl nCcnosbp3ytoT 3akoH OMa M TEOPHIO BEpOATHOCTEH?

76. Bopbba ¢ mrymamu.

77. DNEKTPUYECKOE OPYKUE U INEKTPOTIOKATOPHI.

78. DNeKTpruvecKoe X035MCTBO HH(Y30PHH.

79. DNEeKTpOCTaHIMM KIETOK. bakTepuu - mepBble JEKTPUKH 3eMIIH.

80. IIpupona cBera.

81. BzaumoselicTBHE CBETA C BEIIECTBAMHU.

82. JIFroMMHECIICHTHBIN aHaJIH3.

83. buonoruyeckoe aeiicteue UK — uznyueHus u ero npuMeHeHHE B C/X )KUBOTHOBOJCTBE.

84. buonornueckoe neiicteue Y® — n3nydeHus: ¥ €ro NpUMEHEHHE B C/X )KHBOTHOBO/ICTBE.

85. buonoruyeckoe neicTBue nazepHoro uanydeHus. [Ipumenenue JlazepoB B Ouonoruu u
MEIUIIHE.

86. buoduszuka 3pUTeIbHOTO BOCTIPUATHS.

87. IIpobGnembl pa3BUTHS AaTOMHOM SHEPTETUKH.

88. ArTnyactuisl Bo BeenenHoid.

89. CHoBa 00 aTOMHBIX CTAHIIHIX.

90. YacTtHua, KOTOpYyIO HaJ0 HAWTH.

91. [IpumeHeHNE PAIMOAKTUBHBIX U30TOIOB B CEIbCKOM XO3SIHCTBE.

92. PagnoakTUBHOCTE B HAIIIEM JOME.

6. DoHJ OLIEHOYHBIX CPECTB /IS MPOBeIEHUA MPOMEKYTOYHOI aTTecTaluu
o0yvyammxcs Mo AMCHUILIHHE

6.1 Ilepeyenb KOMMeTeHIMII ¢ yKa3aHHeM ITanoB UX GopMUPOBaHUS B Mpollecce

0CBOEHHs 00pPa30BaTeIbHOI MPOrPpaMMBbl

Koo [TepeueHb TUIAHHUPYEMBIX HaunmenoBanue
Nunukatop A0CTHXKEHUS
Komne- KOMITETEHITHH PE3yNIbTaTOB OOYYEHHUS IO | OILEHOYHOI'O CPENICTBA
meHyuu JIMCITUTIITHHE
3name: Tecr
N-4onk-4 Hcnons3yer | - COBpEMeEHHbIe | SAUCTHbIH Outer

3HAaHUS OCHOBHBIX 3aKOHOB | (pu3Myeckue mpecTaBIeHUS
bu3MKN HEOOXOAMMBIX sl | 00 OKpPYKAIOIIEeM 4YeloBeKa
OIIK-4 | pemeHust CTaHAAPTHBIX 3a/1a4 | COBPEMEHHOM  MHDE;

B o0JIacTH | - OCHOBHBIE TEOpPUH U
npogecCuOHATBHON (dbyH1aMeHTaJIbHbBIE TOHSATHS
JeATEIIbHOCTH (U3UKHU; 3aKOHBI U SIBJICHUS,

I'paHHIIbI nux




IMIPUMEHUMOCTH;
- HAa3HAYCHHUC W NPHUHIMIIbLI

NEUCTBUA Ba)KHEHUIIINX
(bu3HYECKUX MPUOOPOB.
Ymems:

-  TPUMEHSTh Pa3ITUYHbBIC
METO/IBI buznueckux
u3MepeHui u  00paboTKH
AKCIIEPUMEHTATIbHBIX
JAaHHBIX;

- OOBSCHATH  OCHOBHBIC
HAOIIt01TaeMbIe  TTPUPOIHBIE
U TEXHOTCHHBIC SIBJICHUS W
3¢ ekt C MTO3UITUHN

dbyHIaMEHTATBHBIX
(bU3IIECKUX
MpeICTaBICHUN;

- pemarb  3amayd = U3
pa3IMYHBIX pas3nenon
¢buzuky;

- paboraTh C ammapaTrypoit
JUISL buznaeckux
HCCIICIOBAHHUM;

- BBLICTATH  KOHKPETHOE
¢duznueckoe conuepkaHue B
MIPUKJIATHBIX 3amadax
npodeccuoHaIbHON
NEeSITETTHHOCTH.

Bnaoemo:

- HaBBIKOM  TIPOBEICHHS
¢du3nveckoro
OKCIIEPUMEHTa, B TOM YHCIIe
MPaBUIBHO
OKCILTYaTHPOBATh OCHOBHEIE
npuboOpsl U 000PYAOBAaHUE B
COBPEMEHHON  (hu3nueckoit
nabopaTopuu;

- HaBBIKOM O00pabOTKH U
MHTEPIPETUPOBAHUS
pe3yIbTaTOB IKCIIEPUMEHTA;
- HaBBIKOM IPUMEHEHMS
OCHOBHBIX METOJ/IOB
(U3MKO-MaTEMAaTHIYECKOTO
aHanM3a Ul pelIeHHs
€CTECTBEHHOHAYYIHBIX
3ajau.

6.2. Ikaanl oleHNBaHUSA
IIIkana omeHUBaHKUA 3a4eTa

— OIICHKA «3a4TE€HO» BBICTABJISETCS, €CIU CTYIEHT O00JaJaeT JO0CTaTOYHO MOJIHBIM
3HaHWEM Kypca (DM3MKH; €ro OTBET IMPEJCTaBISET TPAMOTHOE H3JIOKCHHE yU4eOHOro Marepuaia
M0 CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B (HOPMYIUPOBAHMM TOHSTUUA U
3aKOHOB; MPABWIBHO NMPUMEHEHBI TEOPETUYCCKUE TOJIOKEHUS, TOJITBEPKICHHBIC MTPHUMEpPaMU;
cAeNnaH BBIBOJ; 00a BOMpPOCA OCBEHICHBI MOJHOCTHIO WM  JIOBOASTCA IO JIOTHYECKOTO
3aBEpIIICHHS ITPU HABOIAIIMX/TOTIOTHUTEIBHBIX BOITPOCAX MPEIO1aBaTels;




— OIICHKAa «HE€ 3a4YTCHO» BBLICTABJISACTCA, €CJIM CTYACHT HC 3HACT 3HAUUTCIIBHYIO 4YacCTb
Marcpuaia; OOIYCTUI CYHICCTBCHHBIC OIIMOKHA B MMpoHeCcCC U3JIOKCHHUA, HC YMCCT BBIICIUTH
TJIaBHOC MW CACIaThb BBIBOJ; IIPHBOJUT OINOOYHBIE omnmpeaciaCHus; HU OJUH BOIIPOC HE
paccMOTPCH 40 KOHIIA, HABOAAIIHNE BOIIPOCHI HE ITIOMOTI'atOT.

IIkana omeHUBaAHUSA TCCTHUPOBaHUS HaA 3a4€TC

% BBINOJHEHHA 3aJaHUS Pe3yabTatr
50 - 100 3aYTEHO
Menee 50 HE 3a4TEHO

6.4. TunoBble KOHTPOJIbHbIE 32/IaHUA HJIM HHbIE MATePHAJIbI:
VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOI W [ONMOJHHUTEJbHON Y4yeOHOH JUTEPATypbl, HEOOXOAUMOM IS
OCBOEHMS TUCIUIIHHBI
a) OCHOBHAs JINTEepaTypa:

1. T'pabosckuii, P. U. Kypc pusuku : yaebHoe mocodue s By3os / P. U. I'paboBckuii. — 13-¢
u3a., crep. — Cankt-IlerepOypr : Jlanp, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8. —
Texcr : onexkrponHslid / Jlamp : 2JeKTpoHHO-OMOMmoTeunas cucrema. — URL:
https://e.lanbook.com/book/184052

0) [ononHutenbpHas TuTepaTypa:
2. Kazanmesa, A. b. COopHUK BOTIPOCOB U 3ama4 no obmieit pusuke. Paznen 5. MonekynspHas

¢duzuka : yuebnoe nocodbue / A. b. Kazanuesa, H. B. Couna, I'. H. I'onbuiman. — Mockaa :
[Mpomereit, 2012. — 144 c. — ISBN 978-5-7042-2340-5. — Tekcrt : 31€KTPOHHBINA //
OnekTpoHHO-OmbOnuoreuynass  cucrema [PR BOOKS : [caiiT]. —  URL:

https://www.iprbookshop.ru/18616.html

3. Konkun, b. b. ®uzuka. Yacte [. Mexanuka. MonekynspHas ¢uzuka ¥ TepMOJIUHAMUKA :
yuebnoe mocooue / b. b. Konkun, B. Il. Cadponos, f. b. KoncrantunoBa. — PoctoB-Ha-
Hony : Ceepo-KaBkazckuii ¢uimanr MOCKOBCKOTO TEXHHYECKOTO YHHBEPCHUTETa CBSI3U U
uHpopmaruku, 2011. — 61 c. — ISBN 2227-8397. — TekcT : 21eKTpOHHBIH // DNeKTPOHHO-
OoubmuoreyHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/61320.html

4. MonexynspHas pu3MKa U OCHOBBI TEPMOJMHAMUKY : ydeOHOe nocobue / coctaBurenu O. M.

AnbikoBa. — AcTpaxaHb : ACTpaxaHCKUN TOCylapCTBEHHbIN yHuBepcuTer, W3narenbckuit
JIOM «AcTpaxaHCKui yHuBepcuteT», 2019. — 223 ¢. — ISBN 978-5-9926-1058-1. — Texkcr :
ANEKTPOHHBIN // DnexrpoHHO-OmOmmoreyHass cucrema [PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/99503.html
5. COopHuk BompocoB H 3amad no odbmen ¢uszuke. Pazgen 3. Onrtuka. Pazgen 4. KBantoBas

¢uzuka / H. B. Couna, A. b. Kazanuesa, 1. A. BacunbeBa, I'. H. I'onbiman. — Mocksa :
[Mpomereit, 2013. — 194 c. — ISBN 978-5-7042-2414-3. — TekcT : 3IEKTPOHHBINA //
DOnekTpoHHO-OmMOnuotreunass  cucrema [PR BOOKS : [caiiT]. —  URL:

https://www.iprbookshop.ru/24021.html.
8. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""MHTepHET"

wwwe.all-fizika.com - Bce o ¢usuke. CnoBapu, HHGOPMAIIHOHHBIH MaTEepHAIBL.

www.ph4s.ru - ®usnka, XuMHsi, MaTeMaTHKa CTYACHTaM W HIKOJbHUKaM. OOpa3oBaTeNbHBIH
npoekT A.M.Bapruna. YueOHUKH U Ipyras JUTepaTypa.

www.fizika.ru - ®usuka. Ru. CaiiT 1uis npenonaBareneii pU3MKy, yUauxcsi 1 UX pOTUTENICH.

9. MeToaunuyecKkue YKazaHud AJad oﬁyqamumxca 10 OCBOCHHIO JUCHHUIIJIMHbI



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

1. ®usmka: maboparopusiii mpaktukym. / Coct. E. A. IlpockypsikoBa. — Tiomenn: ['AY
Cesepnoro 3aypanbs, 2017. - 144 c.

2. benanosckuit A.C., ®u3nuka ¢ oCHOBaMH OMOPU3UKH, METOIUYCCKHE YKa3aHUsI 110 U3yUEHHUIO
JUCIUIUIMHBL W 3aJaHusl s CaMOCTOSITEIbHON paboThl 3a04HON (hopmbl 0OyYeHHUS 110
HAIpPAaBIICHUSM: 300T€XHUS, BETEpUHAPHS, BETEpUHAPHO-CAHUTAPHAs DKCIepTU3a, OMOJIOTUs. —
Tromens: TTCXA, 2012. — 105 c.

3. IlpockypsikoBa, E. A. ®u3uka 35eMeHTapHBIX YacTHIl: y4eb.mocodue mis c.-x. By30B/ E. A.
[TpockypsikoBa. — Tromens: [AYC3, 2013.- 104 c.

10. ITepeyenb nHGPOPMAITMOHHBIX TEXHOJIOT Ui
Jlyis  BBITIOJIHEHUsT JTAOOPATOPHBIX pPadOT CTyIEHTAM PEKOMEHIYeTCsS HCIIOIb30BaTh
nporpammy Microsoft Office (anexkrponnsie TadauIEI Microsoft Excel).

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIHIINHBI

1-23 JlaGoparopusi ONTHKW: YCTaHOBKAa IS HM3MEPEHHS JJIMHBI BOJHBL. JHU(PPAKIHOHHASL
pelIeTka, MEeKTpUYecKas JJamIia, MUKPOCKOI, CTEKIISTHHBIE TUIACTUHBI, MUKPOMETP, BaKyyMHBIH
(doTO37EeMEHT, JTaJOHHAs JIAMIIOYKA, ONTHYECKas CKaMbs, MHUKpPOAMIEPMETP, BOJBTMETP,
HOTEHIMOMETP, COSANHUTEIBHBIC TIPOBOJIA.

1-24 JlaGoparopusi 3JIEKTPOCTATUKU M  3JEKTPOJMHAMUKH: aMIIEPMETPbI, BOJBTMETPHI
pa3iIu4YHBIX BHIOB, MOTEHUHOMETP, BOJIBTMETP, aMIIEPMETP, COIPOTHUBICHUE HArpy3Ku
(peoctar), kirod, uctoyHuk nuraHus 200 B, manTorpad, peocrar, Kirod, 30HA, MCTOYHHMK
nutanuss 50 B, Tepmucrop, MarasuH CONpPOTHBIICHUS, TEPMOMETp, TajlbBAaHOMETp, KIIIOY,
NOTEHLIUOMETP,  DJIEKTPUYECKas IIUTKA, TAHIME€HC - TaJbBaHOMETP, IOTCHLHUOMETD,
HepeKIIoyaTeb, KOMIac, UICTOYHUK Toka 50 B.

1-18 JlaGopaTopust MEXaHUKH U MOJeKYIsipHON ¢uzuku: [IpuGopsl Mo onpeaeneHnIo MIOTHOCTH
TBEPJOTO Tela (aBTOPCKOE MCIOJIHEHHE), 0 U3YYCHHIO KOJIEOATENbHOTO JBUKEHUS (aBTOPCKOE
UCIIOJIHEHHE), TI0 U3YUYEHHUIO BPALIATeIbHOTO ABUKEHHS (aBTOPCKOE UCIIOIHEHHUE), IO U3YUYEHUIO
BpalllaTeJIbHOTO JBUXKEHHSI (aBTOPCKOE HCIIOJHEHHUE), IO OIpPENEICHHUIO SBJICHUS BA3KOCTU
KHUJIKOCTH, K03(h(PUIIMEeHTa TOBEPXHOCTHOI'O HATSXKEHUS KHUJIKOCTH (aBTOPCKOE UCIIOTHEHHUE).

12. OcoO0eHHOCTH OCBOEHHUA AUCHUIIVIMHBI JJIA MHBAJHI0B H JHI ¢ OrpaHH4Y€HHBIMU
BO3MOKHOCTSIMU 310POBbS

OOyuenue oOydalmUXcs € OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHM  3J0pOBBS  IIPH
HEOOXOJUMOCTH OCYILECTBISIETCSl HAa OCHOBE aJanTHUPOBaHHOM pabouell mporpammsl C
UCTOJIb30BAaHUEM  CHEIMAJIbHBIX METOJO0B OOy4eHHUS M JAUJAKTHUECKHUX MaTepHasos,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TCHXO(H3MUECKOTO PpA3BUTHUS, WHIWBUAYAIBHBIX
BO3MOXKHOCTEH U COCTOSHUS 310pOBbS TAKMX 00ydaronmxcs (00ydaromierocs).

B memsax ocBoeHuss yd4eOHOW MporpaMMmbl JWCHUILIAHBI HWHBAJUJAaMU ¥ JIUIIAMHA C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs 00€CIIeYnBaeTCs:

* Uil WHBAIMAOB W JIAIl C OTPAaHUYECHHBIMH BO3MOXXHOCTSMH 3JI0POBBS IO 3pPEHUIO:
pasMelleHre B JIOCTYNHBIX JJIs 0OY4YalOIIMXCs, SBISIOIMXCS CIENBIMU WM CIa0OBUISAIIUMH,
MecTaX M B aJanTHUPOBAaHHOW QopMme CHpaBOYHOW HHPOpPMAIMM O PACHUCAHUU YUEOHBIX
3aHATHUH; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOILIETO oOyyaromemycs HE00XO0IUMYIO

MTOMOIII; BBIITYCK aJbTEPHATUBHBIX (JOPMATOB METOAMYECKIX MaTepHAaJIOB
(kpynHbIi mwpudT UM ayanodaiinsl), UCIONb30BaHNE BepcuM caita i caabopupammx IbC
IPR BOOKS u cnennansnoro moounsHoro npuioxkenus [IPR BOOKS WV -Reader (mporpammsi
HEBU3YaJbHOTO JOCTyNa K HHGOpMAIMM, NpPeAHA3HAYEHHOM JUIi MOOWJIBHBIX YCTpPOMCTB,
paboTtarommx Ha orepanmoHHo cucreme Android m 10S, koTopas He TpeOyeT ClenralbHO



00y4yeHHOTO accucreHTa, T.K. Jogu ¢ OB3 mo 3peHnio paboTalOT CO CBOWM YCTPOHCTBOM
IMPUBBIYHBIM CHOCOGOM, HCIOJIb3Y CIICHUAJIBHBIC IITATHBIC ITPOTrpaMMBbI TSI HE3PAINX JIIOIIGP’I, C
kotopbimMu IPR BOOKS WV-Reader umeer moIHyr0 COBMECTHMOCTB );

° AJI1 AHBAJIMAOB MW JIMI C OrPaHUYCHHBIMH BO3MOXHOCTAMHU 3OO0OPOBBA IO CIIYXY:
Ha/JIeXKAIlMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHNE HH(POPMAIIY;

° AJI1 AHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOKHOCTAMH 30pPOBbsd, HMCIOMIUX
HapyILICHUsS ONOPHO-IBUTATEIFHOTO armapaTa: BO3MOXKHOCTb OECHpEensTCTBEHHOrO J0CTyIa
o0yJaromuxcst B yueOHbIe IOMEIICHUS, TyaleTHbIe KOMHATHI U Ipyrue MOMEIIeHUs Kadeapsl, a
Tak)Ke MpeObIBaHNUE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4aroIMXCs ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSI MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C APYTUMH OOYYaIOUIMMHCA, TaK U B OTAEIBHBIX TPyINIax WId B
OTJICIIbHBIX OpPraHU3aHUsX.



[Tpunoxenue 1
MuHUCTEPCTBO CENbCKOTO X03siicTBa Poccuiickoit denepanuu
®I'BOY BO I'ocynapcTBeHHBIN arpapHblii yHUBEpcUTET CEBEPHOTO 3aypaiibs
HHxeHepHO-TeXHOJIOTHYECKUI HHCTUTYT
Kadenpa sneproodecnedeHus CenbCKOro X03sHUCTBa

®OH/I OLIEHOYHbLIX CPEACTB

1o yuyeOHou qucuuruinie Puznka

1151 HaripaBlieHus noarotoBku 36.03.01 BerepunapHo-canuTapHasi SKCepTH3a
npoduiib «BerepuHapHO-caHUTapHAS HKCIIEPTU3A

YpoBeHb BhICIIET0 00pa3oBaHus - ObakagaBpuaT

Pa3zpabotunk: gouent C.M. KopHes

YTBepkIeHO Ha 3aceiaHuu Kadeapsl
npotokoi Nell ot «07» uromnst 2022r.

/K £y

W.o. 3aBenyromiero kadeapoit z A.C. Kuzypos

Tromens, 2022



KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

OU3NKA

OIIK-4 - Criocoben
000CHOBBIBATh U
pean30BbIBATh B
npodeccuoHaIbHOM
JEATETLHOCTH
COBPEMEHHBIC
TEXHOJIOTHH C
HCIIOJIE30BAHUEM
npuOOpHO-
WHCTPYMEHTAJIBHON 0a3bl
1 UCITOJIB30BaTh
OCHOBHBIE €CTECTBEHHBIE,
OuoyIoruuecKue u
podeccuoHaIbHbIC
ITOHATHSA, a TAKKE
METO/IbI IIPH PEIICHUH
obmenpodeccuoHaTbHBIX
3a7a4

BOHpOCBI K 3a49€Ty

1) MexaHudyeckoe  JABIWKEHHE. BHIBI  MEXaHHYECKOTO
JBUKEHUSL. Cpennsis, MIHOBEHHas CKOPOCTb
MOCTYTATEIbHOTO JIBUKECHHUS.

2) CpenHee, MrHOBEHHOE YCKOPEHHE  IIOCTYIATEILHOIO
nBwxkeHus.  HopmanbHOe,  TaHTEHIIMAIbHOE,  IOJHOE
YCKOpEHHUE.

3) Cpemnee, MrHOBEHHOE yrioBoe yckopeHue. CBs3b

YTJIOBOTO YCKOPEHHUS C TAHT€HIIUAIbHBIM.

4) Cpenusisi, MTHOBCHHAsI yIJIoBasi CKOPOCTh. BpararenbHas
CKOpOCTb.

5) 1 - ii 3akon HeroToHa. 2 — ii 3akoH HproTOHA (B OOBIYHOM U
muddepeHmaTbHOM BHIE).

6) HMmnynbc. 3aKOH COXpaHSHUST HMITYJIbCOB.

7) MowmeHT cuiibl (B BEKTOPHOM U CKalsipHOM BHze). [lnedo
CHUIBL.

8) MomeHT uHepIUH (I 3JIeMeHTapHOH Maccel). OT dero
3aBHCUT MOMEHT UHEPIIH TBEPOTO Tea.

9) OcHOBHOE  ypaBHEHHE  JMHAMUKH  BpAIIaTeIbHOIO
nBoKkeHUs. [IpoBecTH aHANOTHIO JAHHOTO YpaBHEHHS CO 2
— M 3akoHOM HproTOHA.

10) KonebaTenbHOe  JBMIKEHHE.  YpaBHCHHE  CKOPOCTH,
YCKOPEHHUs, KOOPJMHATHl HE3aTYXaIoLMX T'apMOHHYECKUX
KojeOaHuil. AMIUINTY/a, IEPUO/I, YaCTOTa KojeOaHuH.

11) BeiHyxaeHHbIe Konebanus. Pe3oHaHc.

12) Pabora (ssiemeHTapHas, MoyHas). MOIIHOCTE (CpeaHss,
MTHOBEHHas1). OHeprus. Buasl sHeprum (KuHeTHYecKas,
MOTEHIUATbHAs).

13) TMonHass MexaHUYeCKasi SHEPTUsl. DHEPTUsl BPALIAOIIETOCS
Tena. 3aKOH COXPaHEHHsI MEXaHUIEeCKOH SHEPTHH.

14) Mexanudyeckue BOJHBL ~BuIbl BOJH: IONEpPEYHbIE,
MIPOJIOJIbHBIE. Y PaBHEHHE IIJIOCKON MEXAHUYECKOU BOJIHBI.

15) 3BykoBbIc  BOJHBI. VHTEHCHMBHOCTh 3ByKa. YPOBEHBb
WHTEHCUBHOCTH. 3akoH Bebepa — @DexHepa. 3ByKoOBOE
JIaBJICHHUE.

16) VabtpasByk. Hudppassyk. Dddexr Jomnepa. dopmyna
gactotel [lommepa. Ilpumepsl mnpumeHenus 3¢dekra

Jlomuiepa B MeuITMHE U OMOJIOTHH.

17) Ocuosubie nosoxxenuss MKT. CteneHb cBOOO B MOJICKYIL.

18) OcuoBHoe ypaBHenne MKT. Cpenuss KHHETHUECKAs
JHEprusi MOJeKyl. AOCONIOTHAas MIKajga TeMIeparyp.
AOCOJFOTHBIN HOJIb.

19) Uneanbhbiii Ta3. YpaBHenue MenaeneeBa — KiaiinepoHna.
Peanbubiii ra3z. VYpaBHenue Ban — gep — Baambca.
CxMKeHue rasa.




20) SlBnenme mepeHoca. YpaBHEHHS SBJICHHH IepeHOca:
Qg Qy3un, TEIIONPOBOJHOCTH, BHYTPEHHETO TPEHHUS.

21) TepmoauHamuueckue mapameTpsl. Tertora. Pabora mpu
paciupeHun raza. BHyTpeHHss SJHepTHsl.

22) 1-i1, 2-ii 3akoHBl TepMomuHamuku. OOpaTuMmble U
HeoOpaTUMBbIE MpoLecchl. TeroBas MalnHa.

23) DIeKTpOCTaTHYECKOE M0JIe, €r0 HAMpPSKEHHOCTh. [10TOK
HanpsHKEHHOCTH, Teopema ['aycca.

24) PaboTa mepeMerieHus IEKTPUIECKOro 3apsjia B CHUIOBOE
anekTpocrarndeckoe mnose. Ilorennman. HanpsbkeHHOCTH
0JIA KaK TPaIueHT MOTEHIHAaIa.

25) IIpoBOJHMKH B CHJIOBOM 3JEKTPOCTATHYECKOM TMOJIE.
DnexTpocTaTHueckas  3aluTa.  DJEKTPOCTaTUYECKHE
SIBIICHUSL.

26) JIudIeKTpUKH B CHJIOBOM  3JIEKTPOCTATHYECKOM  IOJIE.
[Monspuzanuss  AUAICKTPUKOB,  BUABI  IOJISIPU3AIINH.
JusnexkTpuueckasi IPOHUIIAEMOCTb.

27) DIeKTpOEMKOCTh MPOBOJHKMKA. KoHmeHcaTopbl. DHeprus
COIl. ’KuBoii opraHu3m B CHJIOBOM 3JIEKTPOCTATHUECKOM
ToJie.

28) DnekTpuuecKkuil TOK B MeTasuiax. 3akoH OMa (B 0OBIYHOM U
muddepeHnmaTbHOM BHe). TeruioBoe ACHCTBHE TOKA.
DJeKTpoHarpeBaTeIbHbIE YCTPOUCTBA.

29) TTonynpoBOAHUK © €ro CBOWCTBA. DJIEKTPOHHAS U
IBIpOYHAsi, COOCTBEHHAss W TMPHUMECHAs IPOBOJUMOCTH
MOJIYTIPOBOTHUKA. 3aBHUCUMOCTH COTPOTUBIICHUS
MIPOBOJIHUKA OT TeMIEpaTypsl. TepMucTop.

30) ITonynmpoOBOHUKOBBIA  THOA.  3amHparoNIvii  CIIOW B
MIOJTYTTPOBOTHUKAX U €T0 BHIPSMIISIONIEE EHCTBHE.

31) DrexTpuYecKui#t  TOK B Tra3ax.  BoabTammepHas
XapaKTePUCTHKA Ta30BOTO paspsaa. ADPHOHBI W WX
MIPUMEHEHHE.

32) IlocTosiHHOE MarHuTHOE roJe. MarnutHoe

B3aMMO/ICHCTBUE MPOBOJHUKOB C TOKOM. 3aKOH Amrmepa.
WNunykuus IIMII. 3akon buo — CaBapa — Jlamuiaca.

33) BemiectBo B MarHUTHOM Touie. MaruutHas
MPOHHUIIAEMOCTb. JlnamarauTHbIC, napaMarHuTHbIE,
(dbeppoMarHuTHBIE BelIeCTBA. MarHuTHOE Mojie 3eMIH |
€ro JelcTBre Ha ONoJIornyecKkrue 0ObEKTHI.

34) DnextpomarauTHas HMHAYKIHS. CaMOMHAYKIHs. OIBITHI
®apanes. UHIYKTUBHOCTb.

35) Ortpaxenue u npesoMicHue cBeta. [loaHOe oTpakeHHE U
WCTIOJIb30BAHUE ATOTO SIBJICHUS B ONTHYECKUX TPUOOpPaX.
CBeToBOBI.

36) Dueprernyeckre POTOMETPUYECKHE BEITUUUHBI U €IUHHUIIBI
ux u3mepenus. Kpusas BUAHOCTH.

37) CBetoBble (HOTOMETPUUYCCKUE BEIWYMHBI U EAMHHUIBI HX
U3MEPEHUM.

38) Unrepdepennus cBeta. YCIOBUS YCHUICHUS U OCITa0ICHUS
CBETOBOH BOJIHBI.

39) Mudpaxmust ceera. Ilpunanun Iroiirenca — ®penens.
Judpakimonnas pemerka. JIugpakinOHHBINA COEKTP.




40) ducnepcus ceera. CriekTpsl. CrieKTpaabHBIN aHAIN3.

41) MMornomenue  cBera. 3akoHbl  byrepa u  bepa.
buonoruueckoe 3Ha4YCHHE COJIHEYHOT'O CBeTa.
doToxuMHuyeckre U GOTOOMOIOTHUECKUE PEAKIIHH.

42) YierpaduonetoBoe W HH(pPaKpacHOE HIIYUYECHHS H HX
Ouosornyeckoe JeicTBHeE.

43) TIprpo/a TEIIOBOTro U3Iy4eHus.. AOCOIIOTHO YEPHOE TEIO.
3akon Kupxroga. 3akonsr Credana — bonbiimana u Buna.

44) KBaHTOBBI MeXaHH3M H3IydeHHs (IOTJIONICHHS) CBETA.
®opmyna Ilmanka. ®@otonbl. dortodrdhdexr. YpaBHeHUE
DiiHTelHa 1 potodrddexra.

45) Ilnanerapnas Mmojmenb artoMm. Iloctynmarel Oopa. Cnun
anektpoHa. [Ipunnun [Taymnu.

46) Bunet  momunecuenuun. IlpaBuno  Crokca.  3akoH
Baswuuosa.

47) PeHTreHOBCKOE M3JIyueHHe, ero CBOWCTBA. buosiornyeckoe
JIeIICTBHE PEHTT€HOBCKOTO M3TYYCHHUS.

IIpoueaypa ouneHuBaHus 3a4era

3ader mpoxomuT B (opme TecTHpoBaHus C wucnoiab3oBanuem DWOC Moodle B
COOTBETCTBUM C TIpaUKOM INPOMEXYTOYHOM arrectauuu. OOydaromuiicss Ionyckaercs K
POMEKYTOYHOW aTTecTaluy (3a4eTy) MO AWCHUIUIMHE IPU YCIOBHU TOCCUICHHS 3aHITHN U
YCIIEIIHOTO BBIIOJIHEHUS TEKYIIEr0 KOHTPOJIS B TEUEHUE CEMECTPa, KOTOPOE BKIIKOYALT:

—TIOJIO)KUTENIbHBIE OLIEHKH 32 MPOMEKYTOYHbIE KOHTPOJIbHBIE PA0OTHI;

— ycreurHoe codbeceioBaHue 110 TeéMaM, BBIHOCUMBIM Ha CaMOCTOSITEIIbHOE U3yUYEHUE;
B mporuBHOM citydae oOy4aromuiicss He OMYCKAaeTCsl K MPOXO0XKICHUIO TECTOBBIX 3allaHHi, 10
HOJIHOM JIMKBUJJAIIMU BCEX 3a0JPKEHHOCTEH.

Tect B cucreme Moodle Bkitogaer 30 BonmpocoB, B CllydaiiHOM IMOPSIJIKE BHIOPAHHBIX U3
O6aHka BompocoB. OOydarolemycsi NMperoCTaBIseTcss 2 TONBITKA MPOJOJIKUTEIBHOCTBIO 45
MUHYT KaKIast

Kpurepun onenku 3avyera

Onenka «3auteHo/He 3a4yTeHO» BBICTABISETCS CHUCTEMOM aBTOMAaTHYECKH COTJIACHO
IIKaJIe OIICHUBAaHMs TECTUPOBAHUS Ha 3a4eTe.

Onenka «3adTeHo» BBICTABISAETCS, €CIM HaWIydlllas MONbITKA PELICHHUS TECTUPOBAHUS
XapakTepusyercs pe3ysbraToM He Huxke 50%;
Onenka «He 3auTeHO0» BBICTABISAETCS, €CIM PE3yNbTaT HAMITYUIIEH MOMBITKH pEIICHUs
TECTUPOBAHUS XapaKTepu3yercs pe3yapTaTtoB MeHee 50%.

BOHPOCLI JJIA COﬁeCCIIOBaHI/IH o TeMaM, BbIHOCUMBIM Ha CAMOCTOATECJIbHOEC 06yqeﬂne

1. MoMeHT chiI OTHOCUTENLHO HEMOABUIKHOI OCH.

2. YcnoBusi paBHOBECHs Tell, MMEIOLINX Och BpamieHus. [Tapa cui. LIeHTp TsKecTH TBepaoro
Tena.

[TpuMmeHeHne ycaoBYs pABHOBECUS AJIS1 BBIUMCIIEHUSI LIEHTPA TAKECTH.

Crarnyeckue CUCTEMBI B OITOPHO-ABUTaTEIbHOM allapare KUBOTHBIX.

SBnenus nepeHoca. 3akoHbsl Puka u Pypse.

SIBnenus nepeHoca B OMOJIOTMYECKUX CHCTEMaX.

Bunas! Tennmoodmena. TepMoperysius opraHusma 1 TeraooOMeH B ¢/X.

VYpaBuenue Ban-nep-Baannca.

Kpucrannnueckoe cOCTOSIHUE BEILIECTBA.

©CoOoNO AW




10. CKMKEHME Ta30B.

11. OO6parumbie 1 HEOOpATUMBIE TIPOIIECCHI, 2-€ HAYaJI0 TEPMOINHAMHUKH.

12. [TpuHIMIT NEHCTBUS TEIUIOBOKM MAILIMHBI.

13. Huxn Kapno u ero KITJI.

14.  TemnoBble MaIMHBI ¥ XOJIOMILHBIC YCTAHOBKH B C/X.

15.  IlonsTue sHTpONUHU. 3aKOH HE YOBIBAaHUS SHTPOIIHH.

16. [TonsaTne 06 OTKPBITHIX TEPMOAMHAMUYECKUX cucTeMax. JKUBO# OpraHu3M Kak OTKpBITas
TEPMOJMHAMHYECKasl CUCTEMA.

17.  IlepBoe Hauano TEPMOAMHAMUKU B OMOJIOTHH.

18.  IlpeBpaiienue 3Hepruv B OMOJIOTHUECKUX CHUCTEMAax U HHEPreTHUECKUd OallaHC KHUBOTO
OpraHusMa.

19. Tennmonpoaykius. AKkymyirpoBaHue sHeprur B Mosekyinax AT®. Ilepenoc termia B
KHUBBIX OpPraHU3MaXx.

20. 2-¢ Havyayio TepMoauHaMuKu B Onosioruu. ®opmyna [Ipuroxuna.

21. KIII MBITIIIs!.

22.  DNeKTpUYECKHUEe SIBJICHUS B OMOIOTUYECKUX CUCTEMAX.

23.  CamocrosTenbHas U HECAMOCTOATENbHAS TIPOBOUMOCTH I'a30B.

24.  BonpTammnepHas XapaKTepUCTHKA ra30BOTO pa3psaa. 3aKOHbBI JIEKTPOIIU3A.

25.  Tlopor pa3pspkeHust B TKaHsX. [IpoxokeHne TOCTOSHHOTO TOKA Yepe3 KUBbIC TKAHH.

26.  JlelicTBHE MOCTOSITHHOTO TOKA Ha OPTaHHU3M.

27.  TanpBanm3amys, 31eKTPodope3, MEKTPOI. MOTCHIIAAI.

28.  MewmOpanHbIil noTeHan. TpaHCHOPT BelIeCTB Yepe3 KieTouHble MeMOpaHbl. OcMoc.

29.  IlonsATHe 0 KaIMEBO - HATPUEBOM Hacoce. buomoTeHnanb.

30.  DOnexrpomarautHas uHAyKUuUA. OnbiTel apanes. SABIeHUs CAMOUHTYKIIHH.

31.  DHeprust MarHUTHOTO 1OJs. [leiicTBHE 3TEKTPOMAarHUTHOTO TOJISl HAa KHUBOW OPTaHU3M.

32.  Ilpumenenue OMII B puznotepanuu.

33.  Tlonspusanus cBeTa, MOIIPU3OBAHHBIA U €CTECTBCHHBIH CBET.

34.  Jlucnepcus cBera. CrieKTpsl U uX TUMBL. CleKTpaibHBIN aHAN3.

35. Y® u UK uznyyenue, ux CBOWCTBA U METOIbI HAOIOICHHUS.

36. buonornueckoe aeiicteue YO u UK nznyyenus.

37.  Tlpumenenue Y@ uznmydeHus s ¢/X IPOU3BOJCTBA.

38.  IIpupona TerioBoro u3iaydeHusi. AGCOIIOTHO YEPHOE TEJO.

39.  3axon Credana — bonpnmana, Buna. TemoBoe u3mydeHue Tena )KUBOTHBIX.

40.  Pasnuunble BUABI TtomuHecHeHIuu. [IpaBuno Crokca.

41. 3akon Baswmiiosa. JIlOMUHECIICHTHBINM aHATU3.

42.  TlomyyeHHe PEHTI€HOBCKOI'O U3JIy4EHUS, €r0 CBONCTBA.

43. PenTtrenogmnarHocTuka.

44,  Jlazepsl. uznueckue u OMOIOTHYECKHE CBOWCTBA JA3E€PHOTO U3TYyUYEeHHUS.

IIpouenypa ouennBaHus codece10BAHNS

CobecenoBanre MpoBOAUTCS B (hOpME WHAMBUAYAJIBHOTO OIpOca JJsl OINpeaeTeHUs
YPOBHSI OCBOGHHOCTH OOYYAIOIIMMHUCS TEM, BBIHOCHMBIX Ha CaMOCTOsTeNbHOE m3ydeHue. Kak
IpaBuII0, coOece0BaHKEe MTPOXOIUT Ha KOHCYNbTaluu. [IpenoaBarens 3apanee NpeaynpexiacT
oOyJaromerocsi 0 Cpokax MpoBeACHUs coOeceIoBaHusl, TPEOOBAHUSX K MOATOTOBKE MaTEPHAJIOB,
3HaKOMHUT C BOIIPOCAMHU K COOECEJOBAHMUIO.

OTBeT Ha BONPOC CUUTAETCS MPABWIBHBIM, €CIM MO CBOEMY COAEP>KAHUIO MOJHOCTHIO
COOTBETCTBYET 3aJJaHHOMY BOIIPOCY, COIEPKUT BCE HEOOXOIMMBIE TeopeThueckue (akThl U
000CHOBaHHBIE BBIBOIBI, @ €T0 U3JI0KEHHE TPAMOTHOE.

Kpurepun ouenku codecenoBanust
ITo pe3ynbraram cobeceoBaHus 0O0YJAIOIIEMYCs BBICTABIISIETCS OLICHKA!



«3auTeHo», ecnu OOydarolUiics OTBETWJ Ha BCE NPEIOKCHHBIE BOMPOCHI, MOKA3aB
XOpOIllMe 3HAHWS M0 HW3YYCHHOH TeMe, IMPOJEMOHCTPUPOBAT BIAJCHHE MAaTepHUaIOM IO
TEOPETUYECKHM BOIPOCAM W TMPAKTHUYECKUM 33JaHHUSIM W/WIH JOMYCTUJ HECYIECTBEHHBIC
HETOYHOCTH/OIIMOKHU TIPH OTBETE;

«He 3auTeHoy», ecnu OOYyYarOIIMIiCS OTBETHJI HE HA BCE MPEAJIOKEHHBIC BOMPOCHI;
IIPOJICMOHCTPHPOBAI HEIMOJHOE BIIAJICHHE MAaTEPHAIOM [0 TCOPSTHUYSCKUM BOIIpOcaM |
MPAKTUYECKUM 33/IaHUSIM U JIOYCTHJT HECKOJIBKO CYIIIECTBEHHBIX OIUOOK MPU OTBETE

KommnuiekT 3amaHuii 1J151 KOHTPOJIbHOI PadoThI

(3aounast opma oOydeHus)
OOyuaroluiicss BHIOUpaeT HOMEpa 3alaHKii CBOETO BapHaHTa COriacHo Taduuiie |

Tabnuma 1. BapuaHThl KOHTPOJIBHBIX 3aJaHUIN

ITocnennss [Ipennocnenusis uudpa Ne 3a4eTHON KHIKKH

nudpa Ne 0, yeTHas HEYeTHast

3a4€THOMN

KHHMKKH

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
3) 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 (xonebanus u gonHvl). Akycmuxa. I'uopoounamuxa u 2emMoOUHAMUKA.
1. Kocunka — n3MenpunTens MpeaHa3HaueHa sl CKallMBaHUsS TPAaBbl U OJHOBPEMEHHOTO
U3MENbYCHHU KOPMOB JUISI CKOTa. 3aBUCUMOCTh yrila moBopota 6apabana xocuwiku KC -1 ot
BpeMeHH Jaetcs ypaBHeHueM: ¢ = A + Bt + Ct3, rme 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 Havyana Bpamenus. luamerp 6apadana 0,5 m.

2. Bapaban MOJIOTHIIKK BpalaeTcs Tak, 9YTO 3aBUCUMOCTh YHCIIA €r0 000POTOB OT BPEMEHHU
3aaercs ypaBHeHueM: V = A + Bt?>, rie A =3 c'l, B=1,5 ¢, Ckonbko 000pOTOB cHenmaeT
Oapaban yepes 5 ¢ OT Hauana BparieHus?

3. Ban 3epnomonorunku MCA — 100 Hauan Bpamatrbcsi paBHOYCKOPEHHO C YIJIOBBIM
yckoperuem 80 pan/c?. Kakoif 4acTOThI BpalieHus: JOCTUTHET Bajl yepe3 12 moaHbIx 000poTOB?

4. bapaban xocunku — n3mensunrens KNP — 1,5 nocturaer pabodeil 4acToThl BpaleHHs B
1500 06/mMuH 4Yepe3 2 MHUH OT Hayaja JBM)KEHUSA. Berumciauth yriioBoe yckopeHue OapabaHa,
TaHTeHIMAJIbHOE U MOJTHOE YCKOPEHHE TOUYEK Ha ero nosepxHocTH. Juamerp 6apadana 570 mm.

4
S. Bbapaban cenapartopa «Ypai - 3», MOMEHT HHepIH KoToporo 10” kr - M 2, BpamaeTcs ¢
gactoroil 7800 00/MuH. 3a CKOJIBKO BPEMEHU OCTAHOBHTCS OapalaH, eciM K HEMY NPHIIOKUTh
TOpMO3AIIHMiA MOMeHT 6,28 - 10* H- m?




6. PaGouee xomeco BEHTHIATOpPA, OOECIEUMBAIOIIETO BO3AYXOOOMEH B KOPOBHHUKE,
Bpamfaercs ¢ 4actoroil 06/muH. [uamerp komeca 40 cM m ero macca 6 kr. Cuuras KoJieco
CIUIOIIHBIM IIWJIMHIPOM, BBIYUCIUTD €r0 KHHETHUYECKYIO SHEPIHIO.

7. JIuHelHasi CKOPOCTh BEHTWJIATOpA BESUIKM Ha ero nepudepun aomkHa ObITh 9 M/c. C
KaKUM YTJIOBBIM YCKOPEHHMEM BpPAILAETCs] BEHTUJISATOP BESUIKM, €CJIM €ro auamerp 1,2 M. U OH
JIOCTUTAET 3TOM ckopocTu uepe3 3 MuH? CKOJIBKO 0OOPOTOB CIIETAET 33 3TO BPEMsI BEHTUIISITOP?

8. Jlnst m3ydeHus BO3JICUCTBUS YCKOPEHUN HA OpTraHWU3M YKUBOTHBIX KPOJMK Maccoi 2,5 Kr ObuT
MOCAXEH B LEHTP FOPU30HTAIBHON maTgopmbl auametpom 1,5 M u maccoit 12 kr. [Tnarpopmy
IpUBEJIM BO BpallleHUWE Tak, 4To OoHa JenaeT 15 o6/mun. Kak m3MeHHTCS 4acToTa BpalleHHUS
w1atGopMbl, eCciM KPOJIUK MepeiaéT oT meHTpa K e€ kparo? Bo Bpems mepexona KpojmKa
BHEIIHHE CUJIbI Ha MIIaTGOpPMy He JAeCTBOBAIIH.

9. MomenT unepuun Oapabana cemaparopa «¥Ypai-3» paBen 9150 kr - M. bapaban Bpamaercs
oT 3JiekTpoMoTopa ¢ yactoroir 9000 o6/mMuH. [Ipy KpaTKOBPEMEHHOM OTKJIFOUCHHH TOKA 4acTOTa
BpaieHus cHusminach 10 3000 06/muH. Kakyro paboTy COBEPIIMIH 32 3TO BPEMs CHUIIBI TPEHUS?

10. U3MmenpynTebHbIN OapabaHn KocuJIKHM - u3menpuntenss KY® - 1,8 Bpamaercs ¢
gactotoil 960 00/MuH. BBUMCINTH KMHETHYECKYIO PHEpPTuio OapabaHa, CUMTas €ro IOJBIM
HWIMHAPOM, eciu Macca ero 1300 kr u nuametp 600 MM.

11. VIHTEeHCHBHOCTBH YNbTpPa3ByKa, HCIOJIb3YEMOTO Ul J€UEHUs 3a00JIeBaHUN CYCTaBOB Yy
KpPYIHOTO poratroro ckora, cocrasiseT 1,2 -10 Br/m. Kakoe konudecTBO sHEpruM MpOXOIUT B
TEJIO )KUBOTHOTO TMPH JITUTEIBHOCTH mporeaypsl 10 MuH, ecnu miomaas Budparopa 12 cM??

12. KonudecTBo »HEpruu, NeperlaBaeMoOi yIbTPa3BYKOBOM BOJIHOM Telly JKUBOTHOIO IIpU
JICYEHUU MepuapTpuTa, 3a OAUH CeaHC JOHKHO ObITh 650 Ik py MHTEHCUBHOCTH YJIbTPa3ByKa
8000 Bt/m . CxoIbKO BpeMEHH JO0JKEH IPOBOIUTH CEAHC , €CIIU TUIoMaas Buoparopa 15 cm? ?

13. IInomans 6apabaHHOM MEpEIOHKH YenoBedeckoro yxa 0,65 cm. Berauciuts , Kakast SHEprus
poTeKaeT uepe3 6apabaHHylo epenoHKy 3a 1 MuH npu noctosHHOM 1ryme B 80 1b.

14. Ulym B nomemmenun nrunedadpuku qaéM nocturaet 95 nb, a Houbto cHmxaercs 10 65 nb.
Bo ckobKO pa3 HHTEHCUBHOCTH 3ByKa THEM OOJIbIle, YeM HOUBIO?

15. Ilym Ha ymuue npocturaer ypoBHda 80 nb. Takoll mym OpPUBOIUT K YXYIIIEHHUIO
(U3UOJIOTMUECKOTO COCTOSIHUS KOPOB U , B YACTHOCTH , K Ma/IEHUIO MOJIOYHOM NMPOJYKTUBHOCTH.
Bo ckoibko pa3 Hajo yMEHbIINTh HHTEHCUBHOCTD IITyMa B KOPOBHUKE (32 CUET 3BYKOU3OJIALINN)
110 CPaBHEHUIO C YJMIIEH, YTOOB! YpOBEHb IIyMa B HEM ObL1 He O6onee 60 1b?

16. Ha ckonbko aenuben yBeqIu4yuTCs IIyM B OMEUIEHUH NTUIeQaOpuKu, eClii HUHTEHCUBHOCTh
3ByKa Bo3pacTéT: a) B 2000 pa3 6) B 20000 pa3?

17. Paboraromias B MOMEIIEHWH >KHBOTHOBOJYECKOTO KOMIUIEKCA DJIEKTPOJOWKA CO3/aET
ypoBeHb 1myma B 75 nb. OnpenenuTh ypoBeHb IIyMa, KOTJa B IMOMENIEHUH Oy1yT BKIFOUEHBI
cpa3y 3 TakuX yCTaHOBKH.

18. Jlns neuenus psna 3a00jeBaHUN KPYIMHOTO POraToro CKOTa HMPUMEHSETCS YJIbTPa3BYK C
yactotoi 880 kI'u. [lokazaTenp MoryomeHus ynbTpa3Byka 3TOM YacTOThI B MBIIIEUHBIX TKaHIX
0,2 cm. KakoBa OyneT MHTEHCUBHOCTh YJIbTpa3ByKa Ha INIyOMHE 5 €M, €CJid Ha MOBEPXHOCTH
TKaHU UHTEHCUBHOCTH ero pasHa 0,6 BT/m?
19.ITokazaresnp MOTJIOIIEHUS yabTpa 3ByKa B Bojie (mpu yactote 100 kI'mr) pasen 2,5 - 20 cm. Ha
KaKOM PacCTOSTHUM OT UCTOYHHKA MHTEHCUBHOCTD YJIbTPa3BYyKa YMEHBIIUTCS BIBOE?

20. ITpu npoxoXKAEHUH Yepe3 MeperopoaKy 13 GpaHepsl TONIIMHON 3 MM MHTEHCUBHOCTH 3BYKA,
camkaercs B 10 pa3. KakoBa Oyner MHTEHCHMBHOCTH 3BYKa, IMPOIIEAIIETO 4epe3 (aHEepHYIO
Heperopoiky, ecan pasHa 10 Br/m.

21. B xunsaruneauke «Tutan» ypoBeHb Boabl B Oake mocturaeT 0,6 M. C Kakod CKOPOCTHIO
BBITEKAET BOJA U3 KpaHa, pacloyIOKEHHOro y JHa 0aka KunsaTuibHUKa? CUUTaTh, YTO AUAMETP
OTBEpCTHS KpaHa BO MHOTO pa3 MEHbIIIE JuameTpa Oaka.

22. MoJ0KO BBITEKAET U3 KpaHa NepeaBHKHOM MosiouHoi nucrepHe MBII-600 co ckopocTbro
4,78 m/c. Jlo kKakoTO ypOBHS 3alI0JIHEHA ITUCTEpHA?



23. Moinoko Te4€r mo moJiokompoBonay auamerpom 38 mm (ycranoBka YJIC-1). Ha onnom
ydacTke nuameTp TpyOsl ymenbmwicsa 10 30 mm. Ha ckoibko M3MEHHTCS JaBjeHHE MOJIOKa B
TOM Y4YacTKe TpPyObl MO CpPaBHEHHIO C OCTAIBHOM 4YacThio TpyObl. CKOpPOCTh TEYECHHS B
OCHOBHOM 4acTu TPYyOBI 2 M/C.
24. KpoBb B anmapare UCKyCCTBEHHOT'O KPOBOOOPAIIEHUS IBHKETCS IO [IUIAHTY , Yepe3 CeueHue
KOTOpPOTO TMPOXOJUT €KEMUHYTHO 5 11 KpoBU. s ompeneneHusi JaBieHHs] B JIBYX Pa3HBIX
ydacTKax IUJIAHra B HUX BCTABUJIM MaHOMETpHuYecKHue TpyOku. OnpenenuTb pa3HOCTb YpOBHEH
KpPOBH B TPyOKax ,eCJIM OHU BCTaBJICHbI B yYaCcTKH IIjIaHra ¢ ruamerpoM 30 mm u 20 MM.
25. Ycranoska HII[-50 npeanasHadeHa s epekadyky *KHUAKOIO HaBO3a OT KMBOTHOBOJYECKHUX
depm Ha mona ¢unbTpanuu. B uyac Takas ycraHoBka mnepekaurnBaeT 70 M HABO3HOW >KHXKH.
KakoBa pabora, uaymiasi Ha NMpeoJOJCHUE TPEHUs B TOPU3OHTAIBHON TpyOe, ecnu e€ KOHeI
cooOrmraeTcst ¢ atMocdepoi, a B e€ Ha4aJIbHOM y4acTKe jJaBieHue paBHo 150 kIla?
26. B wmomokompoBojie, MOJAIONIEM MOJIOKO B aBTOMOOWIBHYIO IIUCTEPHY, CO3JaETcs
noHwkenHoe nasieHue B 39 klla. KakoBo naBrneHue Ha Apyrom KOHIE TPYObI, €ClId IMPHU
nepemenieHuu 1000 1 Mosoka Ha IpeojoJeHUE TpeHUs 3aTpaunBaeTcs 3ueprus 60 k[ x?
27. Kakoit 00BEM KpOBH MPOTEKAET Yepe3 KPOBEHOCHBIN cocy MiuHoN 50 MM U quametpom 3
MM 32 | MUHYTY, €CJIM Ha HETO KOHLIaX UMEETCSl pa3HOCTh JaBJI€HUN B 2 MM PT. CT.?
28.0mnpenenenue ckopocTu ocenanus sputpountoB (COD) umeer O0JbIIOE TUATHOCTUYECKOE
3HayeHue. Tak, mpyu BOCHAIUTENBHBIX IpoIeccax B opranu3Me >KUBOTHBIX COD o0ycioBieHa
CIIMITIAHUEM DSPUTPOIUTOB B KOMOYKM Oousbmiero guamerpa. Cumrtas uX CcHEepUUECKUMH,
OTIPENIeNIUTh IMaMETP KOMOUYKOB B KpoBH Jiomaau, ecian COD paBHa 64 Mmm/4ac.
29.0npenenuth MIOTHOCTh OCEJaHUs IPUTPOLUTOB B KPOBH CBUHBH, €CITU CKOPOCTh OCEIAHUS
ux B kpoBu (COD) paBHa 8 mwm/gac. CumTarh, YTO SPUTPOIMUTHI HMEIOT (HOpMY IMIapHKa
JUAMETPOM 5 MKM (B 1€HCTBUTEIHHOCTH OHU UMEIOT ()OPMY TBOSKOBBIITYKIION JTUH3BI).
30.B nmaGopaTopHOH yCTaHOBKE KacTOPOBOE Maciio Tomaércs 1Mo TpyOke mHOH 35 cM |
nuametpom 4 mMm. KakoBa 1omkHa ObIT pa3HOCTD JaBJICHUS Ha KOHIAX TPYOKH, 4TOOBI 32 5 MUH
yepe3 Hee npoTekio 0,5 nutpa macna?

Monexynapnas guszuxa
31.B BerepuHapHOW Tepanuu HEKOTOpBIE JIEKAPCTBEHHBIE BEIIECTBA IMPUMEHSIOT B BHJE
a’po30JIel. BEIYUCINTB CPEIHIO KBAAPAaTUYHYIO CKOPOCTh YaCTHUYEK adp030Js AMAMETPOM 10°
eM o miotHoetbio 1,510 3 kr/v® ipu 27 o°c
32Temnepatypa kpoBu y jouanu B Hopme 37 C. Ilpu 3a0oneBaHMM CPETHIOI KBaJIpaTUUYHYIO
CKOPOCTbh MOJIEKYJI, BXOSIIUX B COCTaB IIa3Mbl KpoBH, yBenuuuiach Ha 0,5 % .KakoBa crana
TEeMIIEpaTypa KpOBH Y Jiomaan?
33. Ilpu Temmeparype 10 °C B Gamwiome maxomures 1,5%10% MoJiekys. Onpeaenursb
KHHETHUYECKYIO SHEPTUIO MTOCTYIATEIBHOTO JBM)KEHUS BCEX MOJIEKYII B OaJIOHE.
34 Kunetnueckass dSHEpPrus IOCTYNATEJbHOIO JBUKEHHS BCEX MOJIEKYJT KHCJIOPOJa,
BBIJICJIEGHHOTO B TMpouecce (oTtocuHTe3a 3a uac, paBHa 200 JIx. CpenHss KBaJIpaTH4Has
CKOpocTh 3TUX Mojekya 470 m/c. KakoBa, macca BbIEIEHHOTO paCTEHUSIMHU KHciIopoaa?
35.Cxonpko cTemeHed cBOOOABI MMEET MOJIeKyJa, oOjajaroias KUHETHYeCKOH sHepruen
9,710 Jix 1pu 7°C?
36.TpexaToMHBII ra3 Macco 1,5 K HaXOAUTCS IOJ AABICHHUEM 5 aTM. M UMECT IJIOTHOCTH 6
Kr/M". HaliTu 3Hepruio TeraoBoro ABMKEHHsSI MOJIEKYJI ra3a IMPH STUX YCIOBUSX.
37.YenpHble TEMJIOEMKOCTH ra3a MHpU MOCTOSIHHOM O0BbEME M MPU MOCTOSIHHOM JIaBJICHUU
paBHBI cooTBeTCTBeHHO 649 1 912 [x/kr*K. Onpenenuts MOJISPHYIO Maccy 3TOTO Ta3a U YUCIIO
CTereHel cBOOO/IbI €0 MOJIEKYI.
38. HaiiTu uMITyJIbC MOJIEKYJIBI a30Ta IPU 27° C.CxopocTh MOJIEKYJIBI CYUTATh PABHOU CpeIHEN
KBaJpaTUYHOM CKOPOCTH.
39. 100 T BOABl HWCHAPWUIAM M TOJYYECHHBIM MAp Harpeiau 10 120° C. Haiirn MTOJIHYO
KMHETUYECKYIO DHEPIHI0 IOCTYNATEIBHOIO JIBUKEHHUS MOJIEKYJ BOJBI, HAaXOJSIIUXCS B 3TOM
nape.



40. BpluuCINUTh YJENIbHBIE TEIUIOEMKOCTH IPU IOCTOSSHHOM JABJIIEHUHM W IPU TOCTOSITHHOM
00béMe I raza,MoisipHas macca kotoporo 0,044 xr/ mMoyib, a OTHOIICHHE TEINIOEMKOCTEH
paBHo 1,33.

41. B aBToknaBe 00béMoM 8 11 Haxoautes 0,1 Kr BOJbI ,HAUTH JIaBJICHHWE BOASHBIX MTAPOB B
aBTOKJIaBe 1pu Temreparype 200 %C, xoraa Bes Bosia B HeM IIpEBpaTWIIACh B Iap.

42. CKOJIBKO MOJIEKYJI YTJIEKHCIIOrO Ta3a COAEPKHUTCS B BBIIBIXaEMOM COOAKOM BO3IyXe, eCliu
00béM nipu oHOM Bbifioxe paBeH 300 mu? TemnepaTtypa Bo3nyxa 37 °C u naBnenne 780 MM
pT.CT.

43. B GaiuioHe 066EMOM 35 1 HAXOUTCS KUCIOPOJ 10/ aaBierneM 20 atm u mpu 27° C. s
HOJ/IeP)KaHUs JIbIXaHUsl O0JIBHOTO OBLIO B34TO U3 OajlioHa § I KUCIIOPO/1a,l10CIIe Yero
Temrepatypa B 6amione nonusmack 10 23° C.OnpeenuTs JaBieHne KHCIOPO/a, OCTABIIErocs
B OaJljIoHe.

44. B 3akpsIToM Gaiuione o6bEMoM 12 11 HaxomuTes Bo3ayx npu gasinennn 210 ° ITa.Kakoe
KOJINYECTBO TEIUIa HaJI0 COOOLIUTh BO3/yXY,4TOOBI TOBBICUTH JaBJIEHHE B cocyie B 3 pa3a ?

45. 2 Kr KHCTIOopo/1a HaXOAUTCS 1o AaBienueM 510 * [Ta. u umeer wiotHOCTH 3 Kr/™M°.Haiitn
SHEPrUI0 TEIUIOBOIO ABMKEHUS MOJIEKYJ ra3a IpH 3TUX yCIOBUSX.

46. Kakoe 4mCII0 MOJEKY] aMMHaKa 3aHHMAlOT 00beM 50 cM® npu nasiaennu 0,1 aT™ u mpu
temreparype 27 °C? Kakoii s3Heprueil TeIioBoro ABHKEHUS 00Jaal0T 3TH MOJIEKYIbI?

47. OnpenenuTh AaBjIeHHe YIIIEKUCIoro raza maccoii 44 r npu 10 °C B 00beMe 2 j1. Beruucinenue
IpOBECTHU: a) M0 ypaBHeHUI0 Menneneea - Knanelipona; 6) no ypasHenuto Ban —nep- Baanbca.
OObsicHUTE Pa3HUILY B OTBETAX.

48. OguH MOJb a30Ta M BOASHOrO mapa 3anuMaer oobem 0.1 1 npu temneparype 0 °C.
BoluncnuTte naBneHUs 3TUX ra3oB 10 ypaBHeHHIO Ban —nep- Baanbca. Uem o0ObscHsercs
pa3HHLIa B OTBETAX?

49. 3a ouH BbIIOX KOPOBA BBIAEISAET 8 J1 BO3/lyXa, B KOTOPOM COAEPKUTCS 2% BOJSHBIX MapOB.
YacToTa JpIxaHus KOpoBbI 25 pa3 B MuHyTy. KakoBa Oy/eT Macca BOJSHBIX IIapOB B 3aKPHITOM
MOMEIIIEHUH, B KOTOPOM 2 9aca COoAepKaIuch 5 KopoB? ATMocdepHoe nasieHue 760 Mm. pT. CT.,
TemrepaTrypa Bo3ayxa B koposuuke 20 °C.

50. Beluucnuth Maccy U KOJIMYECTBO MOJIEH BOJSHOTO Mapa B 3aKPhITOM MOMEIIEHUH KOPOBHHUKA
oGsemom 10 000 M>, ecrn napuuanpHoe nasiaeHue 3toro napa 1200 Ila, a temnepatypa Bo3agyxa
10 °C.

51. KosnareHoBo€ BOJOKHO JUIMHOM 8 MM IOJA JEHCTBUEM INPUIOKEHHOW K HEMY CHIIBI
yanuHuiock Ha 1 mm. Kakoe HampsikeHre BO3HUKAET IPU STOM BOJIOKHE.

52. ManobepuoBasi kocTh cBUHBM HMeeT JuiMHy 20 cMm. Ee HapyxHblii auamerp 35 MM H
tonuHa creHku 3 MM. K koctu npumoxunu oceByro Harpy3ky 8 kH. Halitu yuinHenue koctu.
53. BHemHui quameTp JIOKTEBOM KOCTH 15 MM, Ipeaes Ipo4HOCTH KOCTH 108 Ia. Kakyro cuiy
HaJI0 TPUJIOKUTH MPU OCEBOI Harpy3ke K KOCTH, 4TOObI Ipou3oiien pa3pbiB. TonluHa CTEHKH
KOCTHU 3 MM.

54. OnepanvoHHBIA CTOJI CTOMT Ha YETHIPEX CTAJIBHBIX HOXKaX JAMaMeTpoM mo 2 cMm. Beicora
crona 80 cm. Ha ckoIbKO YMEHBIIMTCS BBICOTA HOXKEK CTOJIA, KOT'/Ia HAa HETO I0JIOKAT )KMBOTHOE
maccoit 200 kr?

55. Jlo3upoBka xyopodopma ansi oOmield aHacTe3MH NMPOU3BOAMTCS MyTEM IOJcueTa Karelb,
BBITEKAIONINX U3 BEPTUKAILHON TpyOku muamerpom 1,8 mm. KakoBa macca xjmopodopma, ecinu
6bu10 oacunTano 850 kanens? CuuTaTh JUAMETp IIEHKH KAl B MOMEHT OTpbIBa paBHbIM 0,8
IuameTpa TpyOKH.

56. Ha kakyro BBICOTY MOJHUMAETCS BOJA B IOYBE, €CJIM JUAMETP MOUYBEHHOro kanwuiipa 800
MKM?

57. Onpenennuts TuaMeTp MOYBEHHOI'O KalWJUIIpa, €CJIM BBICOTA MOJHATHS BOJABI B HEM paBHA
125 mm.

58. Bo ckoibKO pa3 BeICOTA ObEMA BOJIBI B CTEOJISIX pUcCa CO CPETHUM IUAMETPOM KaIllMJIISIPOB
0,02 cc Gonpire, yem B TouBe ¢ Kanuuispamu guamerpom 300 Mxm?



59. N3 xanwuispHON TPpyOKH IO KaIuisiM BBITEKAET TIUIepHH. [lnaMeTp ImeiiKu Karui B MOMEHT
oTphiBa paBeH 3 MM. OnpenenanTsb KodhUIMEHT MOBEPXHOCTHOTO HATSKEHUSI TTIMIEPUHA, €CITU
Mmacca 75 kanenb 429 r.
60. Onpenenutp KIIH mouu, ecnu oHa moaHsiack no kamwuiipy auamerpom 200 MKM Ha
BbICOTY 138 MM.

Tepmoounamuka u 6uosHepeemuxa
61. IIpu Bxone B serkue oBupl nonagaer 0,5 1 Bo3gyxa. Ha ckonbko M3MEHUTCS BHYTPEHHSA
SHEPIrHs BO3/yXa, €ClM ero Temmeparypa oeiia -10 °C, a remneparypa BayTpH Jerkux +37 °C?
Atmocdeproe nasienue 780 MM. pT. CT..
62. Kakoe KOJIMYECTBO TEIUIOTHI 3aTpayMBaeTCs Ha HarpeBaHHE BO3/yXa, IOCTYIAIOIIErO B
JIErKMe KOpOBHI 3a | yac, eciu 3a OJMH BJOX B JIETKWE MOCTymaer 6 i Bosayxa mpu 0 °C?
Temmneparypa nerkux kopoBbl 38 °C u uyacrora apixanus 20 pas B MuHYyTy. ATMOchepHOE
nasienue 740MM. prT. CT..
63. BoruncnuThs paboTy, coBepuIaeMyt0 KOPOBOM 3a OJUH BJIOX, CUMTas IUIEBPAIbHOE JIaBJICHHUE
3a BpeMs BJI0Xa IOCTOSSHHBIM M paBHbIM 30 MM. pT. cT.. OObeM ABIXaTE€IbHOTO BO3JyXa Y
KOpoBHI 6,5 1. KakoBa MOIIHOCTH ABIXaTEIBHOTO MPOIECcCa, €CIM YacTOTa JIbIXaHUS KOPOBBI
paBHa 20 pa3 B MUHYTY?
64. Ha ckonbKO BO3pacTaeT MOIIHOCTD AbIXaHHUs JIOMIaAU Mpu Oere, eclii 00beM JbIXaTeIbHOTO
BO3JlyXa IMpU STOM BO3pacTaeT ¢ 5 1 B mokoe a0 12 1 mpu Oere, a yacTtoTa AbIXaHUS
COOTBETCTBEHHO yBeJIMYUBaeTcs oT 8§ 10 12 pa3 B muHyTy. [lneBpanbHOe NaBiIeHHE CUUTATH
MOCTOSIHHBIM U PaBHBIM 35 MM. PT. CT.
65. JIns nedeHuss XpoHUYECKOro 3a0o0iieBaHUSA CycTaBa Ha Oelpo KOPOBBI HAKJIa/lbIBACTCS
030KEPUTOBas arlUIMKAIMs, Macca 030KepuTa B KOTOpoi 6,5 kr, temmeparypa 75 °C. Kakoe
KOJIMYECTBO TEILIOTHI OTAACT O30KEPUT MPU OCTHIBAHUM JI0 TEMIIEPATyphl Tesna Kopossl (37 °C),
€CJIM CYUTATh, YTO Oaroaaps HapyxHoOH uzossiiun 80 % TEIUIOBOro MOTOKA HAPABICHO K Ty
KOpOBBI?
66. B Gokce ¢ temmeparypoit 61 °C 6suto mposiuto 2,5 r xmopodopma. Kakoe KoiamuecTBo
TEILIOTHI IOTPAYEHO Ha UCIIAPEHHE XI0pohopMa, eClIM ero HavajabHas Temneparypa teia 18 °C?
67. OnpenennTh KONMYECTBO TEIIOTHI, MPOXO/IAIICH depe3 1 M2 IOBEPXHOCTH Tela TEICHKA B
TE€YEHHE CYTOK, €CJIM TOJIIMHA KUPOBOU KieTdyaTku 10 MM, BHYTpeHHss TemrepaTypa Tena 39
°C, a ma nosepxuoctu 30 °C
68. OnpenenuTb KOXPGHUIMEHT TEIUIONPOBOJHOCTH 3€pHA B 3JIeBAaTOpE, €CIM yepe3 CIIOH ero
TonmuHo# 1,1 M u momaneo 1,5 M? B Teuenue 6 MunyT nipoxoauT 300 JIx tertoTel. PazHocTh
TEMIIEpATYP MEXY HIKHEH 1 BepXHell yacTsaMu ciost pasHa 5 °C.
69. OnpenenuTs yBETUYECHUE SHTPOMHH, 00YCIOBIEHHOE BBIJICJICHUEM TeIUIa JIOMAIbI0 32 OJIUH
Yac, eClM TeIUIONpOAyKIus Tena yomanu paBHa 0,547 [x/kr*c, macca momaau 450 xr u
Temrieparypa tena pasaa 37 °C.
70. BBIUUCIUTH yBETUYEHUE SHTPONUHU, OOYCIOBICHHOE MOTOOTACICHUE YeIOBEKa, €CJIM 3a Yac
4eJIoBeK B cpeaneM Boiaenser 20 M nora. Temmneparypa tena 37 °C.

Onexmpuyecmao u MazHemuzm

71. Jlna nedyeHWs raJbBaHMYECKUM TOKOM peBMaTH3Ma Ha Ta300€IpeHHYI 00J1acTh KOPOBBI
HAKJIAIBIBAIOT JEKTPOJBI C THAPOPHUILHON MPOKIAAKOM, TIIOMIAIh KAKIOTO U3 KOTOPBIX paBHA
150 cm?. HeoOxomumast mist jedeHust MIOTHOCTh TOKa IOJKHA ObITh 0.3 MA/cm?. Kakoii Tok
IIPOMIET MPU 3TOM uYepe3 KUBOTHOE? Kakoe KOIMYeCTBO AJIEKTpHUYECTBA IPOMAET Uepe3 HEro,
eciu Bpems npouenypst 30 MuH?
72. Ilpu 3a00eBaHMM MAacCTUTOM KOpPOBE HEOOXOIMMO BBECTH B BBIMS METOIOM JIe4eOHOTo
anekTpodopesa 20 mr Hoxa. st aToro ruapodriibHas MPOKIAAKa MO KaToA0M Obljla CMOYEHa
pacTBopoM Hoauctoro kanus. Yepes mnpoxnaaky miaomaasio 100 oM IIPOIYCKAJIM  TOK
mioTHOocTRIO 0,15 MA/cM%. CKOJBKO BpPEMEHHU HEOOXOIMMO TMPOMYyCKaTh TOK JIJIi BBEACHUS
HE00X0IMMOro KonuvecTsa oxa?
73. Ilpu nedyeHUM >KUBOTHOTO METOJIOM TrallbBaHW3allMM 4Yepe3 Hero B TedueHue 0,5 MuH.
IIPOIYCKAJIM TOK ILIOTHOCTBIO 0,2MA/cm?. Tnomazs anexktpona 120 cM?. Kakoe KOJIHYecTBO



AIEKTPUUECTBA MOJOKUTEIbHBIX U OTPULATEIBHBIX HOHOB MPOILIO YEPE3 TEJIO KUBOTHOTO, €CIIU
CUUTATh HOHBI OJTHOBAJICHTHBIMHU.

74. Anmapatr mis rampBanmzanumu AI'H-5 co3maer miotHocts Toka 0,5 MA/cm®. Kakoe
KOJIMYECTBO JJIGKTPUYECTBA MPOXOJUT 4Yepe3 TeJIO KOPOBBI, €CIM HaJOXKEHHbIE Ha Hee
ANEKTPOJIbI UMEIOT wIoIa b 1o 0,01 e U rpoiiecc rainbBanuzanuu auurcs 20 mun?. KakoBo
COIPOTHBIICHUE yYacTKa Tella KOPOBBI, €CIIU K 3JIEKTPOAaM MPUIIOKEHO HanpshkeHue 25 B?.

74. Anmapar mis ranpBanmzanumu AI'H-5 co3maer miotHocts Toka 0,5 MA/cm®. Kakoe
KOJIMYECTBO JJIGKTPUYECTBA MPOXOJUT 4Yepe3 TeJIO KOPOBBI, €CIM HaJOXKEHHbIE Ha Hee
ANEKTPOJIbI uMeroT Tuiomaas mo 0,01 M u npotiecc ranpBanuzanuu anutcs 20 mun? Kakoso
COIPOTUBIICHUE yYacTKa TeJla KOPOBBIL, €CIIU K IEKTPOAaM MPHIOKEHO HanpshkeHue 25 B?

75. Ucrounuk YO — obmyuyenus c¢ ropenkoi [IPK-2 morpebisier Tok 3,7 A mpu HanpsukKeHUU
220B. KakoBa MoniHocTh m3ny4aTensi? KakoBa cTOUMOCTh paOOTHI U3JTydaTesis B TCUSHUE TO/a B
¢du3noTepaneBTHIECKOM KaOWHETE, €ClIM B TEUEHUH pabovero JHs o0irydaeTcs 25 )KUBOTHBIX 110
15 mun kaxmgoe? Croumocth 1kBT*u anekTposneprum — 4 komeiku. Yucno pabouux gHel B
roxy — 305.

76. IIpumensieMblii Ha KUBOTHOBOAUECKUX (pepMax snekTpoHarpeBatens BOII-600 mo3Bomser
HarpeBatb 100 xr Bombel oT 10° mo 35° 3a 18 muH. Onpenenuth MOIIHOCTH HarpeBaTels U
noTpebIIIeMbIif UM TOK, €CJIM OH MOJKIIIOYEH K ceTH ¢ HampshkeHuem 220 B.

77. KonuuecTBO TEIJIOTHl, KOTOPOE MAOKEH MOJNYYUTh OJIMH LBIUIEHOK INpH OpydepHOM
colepkaHuu, paBHO B cpeaHem 7 kJbx/gac. bpymep b-4 mpumensiercs mis oborpea 600
uplAT. HarpeBatenbHblil 31eMeHT Opy/Jepa BBIIIOJHEH M3 HUXPOMOBOW MPOBOJIOKH CEUYEHUEM
O,SMM2 U MOJCOEIMHEH K ceTu ¢ HanpsbkeHuem 220 B. BerumcinuTh, Kakoi JIJIMHBI IPOBOJIOKY
HEO0OXOUMO B3SITh JJI1 MU3TOTOBJICHUS HArpeBaTEbHOIO 3JIEMEHTA. YIEJIIbHOE CONPOTHBIICHUE
Huxpoma 10™ Om*m.

78. Tepmomapoil Menp — KOHCTaH C compoTuBieHueM 6 OM H3MEpSAIOT TeMIeparypy
duznonorunueckoro pactBopa. Onun cmnaii Tepmomapel 43 wMkB/rpan. Cuna Toka B
rajgbBaHomeTpe, corporuBieHue koroporo 100 Om, paBHa 15 MKA. Onpenenuts TeMneparypy
pacTBopa.

79. onuH cnail TepMonapsl ObLT MPUJIOKEH K BBIMEHHU, a APYroil K *uBoTy. KakoBa pa3HOCTb
TEMIIEpaTyp MEXKJy 3THMH TOUYKaMHU Tela, €CIU CTPENKa TalbBAaHOMETPA C LIEHOW JeJIeHUs
0,05mexA/nen orknonunack Ha 48 nenenuii? BHyTpeHHee compoTuBieHue raabBanoMerpa 40
Owm, no6aBounoe comnportusienue 100 OM. ConpoTHBieHHE METHO-KOHCTAHTAHOBOTO JJIEMEHTa
3 Owm. [TocTostHHas TepMonapbl 4,3%10° B/rpan.

80. Tepmornapa kene30-KOHCTaH C YAEJIBbHOH 3. [I. C. 5%107 B/rpan norpyxaercsi OTHUM CIlaeM B
NOYBY, a chail HaxXxOAWUTCA B BO3ayxe, Temmeparypa kotoporo 20*C. I'ampBaHOMETD,
NOJKJIIOUEHHBIA K TepMmonape, nokassiBaeT Tok 0,3 MxA. Conporusnenue nenu pasHo 1500
Om. OnpenenuTs TeMIEpaTypy MOUBHI.

81. IIpu kakoM HampsHKEHUHU MO OOMOTKE JApoccesi, HMEroIel akTuBHOe corpoTuBieHue 50 Om
u uHayKTUBHOCTH 0,2 ', moiaéT Tok cuioit 3 A, ecnu yactoTa Toka 50 I'u?

82. Uemy paBeH cIBUT (a3 MEKAY TOKOM U HAMpPsHKEHHEM B KaTYIIKE WHAYKTUBHOCTHIO 50 MI™ 1
aKTUBHBIM conpoTtuBieHueM 12 Om, ecnu yacrora Toka 50 I'i?

83. OOMoTKa poccens uMeeT akTuBHoe conpotuBieHue 40 Om. Ilpu HanpsHkeHHH Ha OOMOTKE
220 B no He#t uaér Tok B S A. OnpeaenuTs HHIYKTUBHOCTD IPOCCENs, eciau yacTtoTa Toka S0 I'm.
84. B 1enp nepeMeHHOro TOKa BKJIFOUEHBI MTOCIEA0BATENbHO aKTUBHOE conpoTuBieHue 20 Owm,
Jipoccenb ¢ MHAYKTUBHOCTHIO 50 MI™ u konaeHcaTop ¢ éMkocThio 0,5 mx®d. [Ipu kakoi yactoTe
TOKa MHIYKTUBHOE CONPOTHUBIIEHHE 1IENH PaBHO €€ EMKOCTHOMY CONPOTHBIIEHUIO? YeMy paBHO
[P 3TOM IOJIHOE CONIPOTUBIICHUE LENH?

85. O0bEéM XKUPOBOH TKaHW, mojaBeprawomeiics YBY-tepanuu, umeer miomanap § cM?> U
TonmuuHy 3 cM. KakoBo ero akTuBHOE cONpOTUBIEHNE? BBUUCINTE EMKOCTHOE COPOTHUBIICHHE
ATOr0 y4dacTKa TKaHH, €ClM ero 3aeKTpoéMkocTh 8500 md u yacToTa 1Mo, r€HepUpPyeMOro
anmapatoMm Y BU-tepanuwu, 4,69 MI'w.



86. B kroBeTe HaxoJATCS ABa INIOCKUX 3JIEKTPOJA, IJIOLIAAb KaXKI0ro U3 KoTopbix 4 cm’. B
KIOBETY IOMEIIACTCs SUYHBIN OCJIOK M Yepe3 Hero MpoITyCKAarT MEPeMEeHHBIH TOK. OnpenenuTsb
€MKOCTHOE CONpPOTHUBIICHUE O€lKa B KIOBETE, €CJIM PACCTOSHUE MEXKIY JJIEKTPOJaMu 5 MM U
OTHOCHUTEJIbHAS AUAJICKTPUUYECKask MPOHUIIAeMOCTh paBHa 5. YacToTa nepeMenHoro Toka 50 I'i.

87. dns ompenesneHUs] TUANCKTPUUYECKON MPOHUIIAEMOCTH XHWBOTHOTO >KHpa BbIPE3aHHBIN U3
HEro IJIOCKUK oOpaseln 3aXuMaroT MEXAy ABYyMs aekTpojgamu. Ilnomanes obpasma 20 cm?,
tonmuHa 8§ MM. [lpu npomyckaHuud dYepe3 HEro InepeMeHHoro Toka ¢ uvactoroil 1 xI'ng
compoTUBIIeHHe oOpasna okazamoch 12 MOw. OnpenenuTh BEIUYHHY IUAJIEKTPUUYECKON
MIPOHUIIAEMOCTH KHPA, €CITU AKTUBHOE COMPOTHBIICHUE 00pa3iia 66u10 8 MOwM.

88. AKTHBHOE CONMPOTHUBIICHUE Y4acCTKa 3J0pOBOM TKaHU paBHO 25 OM M €ro 3JIeKTPOEMKOCTH
2,5 Mx®. [TonHOE CONMPOTUBIECHUE ATOTO XK€ Y4acTKa BOCMANEHHON TKaHM OKa3ayoch B 4 pasza
MEHBIIIE, YEM TOJIHOE COIPOTHUBIICHHUE 3/10pOBOU TKaHU. M3MepeHus: IpOBOAWINCH IIPU 4acTOTE
nepeMeHHoro Toka 1 kI'u. KakoBa 251eKTpo€MKOCTh BOCIIAJIEHHOM TKaHU?

89. VYron casura ¢a3z Mexay TOKOM M HANpPsDKEHHEM I KOXKM 4esloBeKa cocTaBisieT S50°.
Onpenenutb IEKTPOEMKOCTh TKaHM, €ClIU €€ aKTHBHOE conpoTuBieHue 2,5 kOM. M3mepenus
MPOU3BOAWINCH Ha MIEPEMEHHOM TOKE € 4acTOTOM 2 KI'1l. DKBUBaJEHTHAs CXeMa TKaHU MOXKET
OBITH TpENCTaBlIiEHA KaK IIOCJIEIOBATEIbHO COCIMHEHHBIE AaKTUBHOE CONPOTUBIICHUE W
KOHJICHCATOP.

90. Yrom caBura (a3 MexXIy TOKOM M HampsOKCHHEM I HepBa JIATYIIKH TPH YacTOTe
nepemeHHoro toka 1 kI’ paBen 64°. KakoBa 3JIEKTpPOEMKOCTh HEpBa, €CIM €ro aKTUBHOE
conpotusiieHue 1,2 kOM? CunrtaTh aKTUBHOE CONPOTHUBIIEHHE U EMKOCTh HEPBA COEIUHEHHBIMU
MOCIIe0BATEIBHO.

91. Ilpu neueHun s3BEHHBIX OOJIE3HEM Yy KPYNHOIO POraroro CKOTa IOJOKUTEIbHbBIN
TepaneBTuueckuil 3(PexT okazpiBaeT 3aeKTpodope3 HOHOB LKMHKA. CKOJIBKO BpeMEHU JO0JHKHA
MIPOJIOIDKATHCS MPOIIeypa JICYEOHOTO AIeKTpodopesa, eclid 4epe3 dEKTPOI Iuommaaso 150 cm?
HEO0OXOMMO BBECTH 5 MI ITMHKA MPpH III0THOCTH Toka 0,15 MA/cm??

92. B BeTepuHApHOUN KIMHUYECKON MPAKTUKE B JICUEOHOM 3JEKTPOdOpe3e 4acTO UCIOIb3YETCs
XJIOPUCTBIM Kanmui. Y aensHoe conpotusiieHue 0,1 H pactBopa xsopucroro kanusa 0,78 Om-M.
BoruncnuTh NMOABM)KHOCTH MOHOB KajMsl M XJIOpA, CUMTAs, YTO OHU NMPAKTUYECKU PaBHBI APYT
Jpyry 1Mo aOCOMIOTHBIM BeludyuHaM. CyHMTaTh, 4TO BCE MOJEKYJbl PAacCTBOPEHHOIO BEIECTBA
MOJIHOCTBIO IUCCOLIMUPOBAHBI.

93. Kakoif cunbl Tok Oyaer mpoxoauth uepe3 0,1 H pacTBopa OpOMMCTOro Kajius, €CIM Ha
AIIEKTPO/IbI, Haxojsmuecss Ha pacctosHuu 10 cMm Apyr oT apyra, mojaHo HampsbkeHus 3 B.
ITnomanp kaxxnoro anekrpoaa 8 cm?. Crenens quccounanuu 90%.

94. MuKpO3JIEKTPO/Ibl, IPUMEHSIEMBIE I U3MEPEHUS] OMOMOTEHIIUAIOB KJIETKH, MIPEICTaBISIOT
coOOi TOH4YAMIIMe CTEKJSHHbIE KalWUIAPHI, 3alOJIHEHHBIE PACTBOPOM XJIOPUCTOTO KajMsl.
Onpenenuth CONPOTHUBIEHHUE TAaKOIO MHMKpPOAIETPOJa € BHYTPEHHUM JAMAMETPOM IMKM U
JUIMHOHN 5 MM. CTeneHb TMCCONMalnu 2 M PacTBOPA XJIOPUCTOTo Kainus 85%.

95. Bo CKOJBKO pa3 yYMEHBIIUTCSA MOTEHIHUAT MOKOS KIJIETKH, €CJIU OTHOLICHHE KOHUEHTPALUH
KaJIUsl BHYTPHU KJIETKH K KOHIIEHTPAIMM KaJlisg BO BHEKJIETOYHOW Cpelle YMEHBIIUTCS B 2 pa3a?
HavanpHO€ OTHOIIEHNE KOHIIEHTPALUK PaBHO 52.

96. OTHOIIEHWE KOHIIEHTpAlUid HOHOB KaJUsl BHYTPU KIETKM K KOHIIEHTpalUWU Kajaus BO
BHEKJIETOYHOU cpejie AJi TUTaHTCKOI'0 aKCOHA KalibMapa paBHO 41, a 1Js KJIETOK MOPTHSHKHOU
MBIIIIIBI JIATYIIKK paBHO 1,2. KakoBO OTHOIIIEHWE MEMOPAHHBIX MMOTEHIIMAIOB 3TUX KJIETOK MPH
OJIHOM U TOM ke TeMrepatype?

97. KakoBa KOHIEHTpAIUsi HOHOB KaJIMs B KJIETKaX MMONEPEYHOIOIOCATHIX MBIIIEYHBIX BOJIOKOH
JSITYIIKY, €CITU UX KOHIIEHTpalKs BO BHEKJIETOUHOU cpeae paBHa 2,5 MM/1, a MOTEHLUAI ITOKOS
ATHX KJIETOK paBeH - 95,2 MB? Temneparypa tena nsarymku 10°C.



98. KoHieHTpanusi MOHOB XJIOpa B TUTAaHTCKOM akKCOHe KaibMapa paBHa 13 mM/m. Kakoma
KOHIIEHTpAIlUsl HOHOB XJIOpa BO BHEKJIETOUHOH cpeJie, €ClId BeIMYMHa MOTEHIIMaa MOKOos paBHa
- 80 MmB? Temnepatypa Tena xansmapa 7°C.

99. Benuunaa MeMOpaHHOTO MOTEHIHANA JJIs KJIETOK TJIaJKUX MBI coO0aku paBHa 3 MB.
BbruucanTh OTHOIIEHHE KOHIIEHTPALIMKA MOHOB XJIOPA B HAPYXKHOM cpeie K KOHIICHTPALIMU 3TUX
WOHOB BHYTPH KJIETKH, CUUTasl TEMIIEpaTypy MBIIIIBI co0aku paBHoU 37°C.

100. KoHueHTpanuu HMOHOB Kajlusi M XJOpa B MBIIIEYHBIX BOJOKHAX JIATYHIIKA PaBHbI
cootBeTcTBeHHO 140 MM/1 1 3 MM/n. KoHIleHTpalus HOHOB XJI0pa BO BHEKJIETOUHOM cpene 168
MM/n. KakoBa KOHIIEHTpalss MOHOB KaJiisl BO BHEKJIETOYHOW cpene? BBIUMCINTD BETHUUHY
MeMOpaHHOTO MOTEHIIMAJa MBIIICUYHbIX BOJIOKOH, CYMTas TeMiieparypy Tena jsrymku 20°C.

Onmuxa u ceemoesvie s61eHUsl 8 opecanuImax

101. OnpenenuTs yBeJIWYEHHE MHUKPOCKONA, (DOKYCHBIE PACCTOSAHUSA OOBEKTHBA M OKYJsApa y
KOTOpPOTO COOTBETCTBEHHO PaBHbI 15 MM u 50 MM, a paccTosiHuE MEXAY 3aAHUM (OKYyCOM
00BEeKTHBA U epeHuM (pokycoM okyisipa 19 cwm.

102. OnpenenuTh BEIMYMHY H300paKCHHS Cpe3a MBIIICYHOIO BOJIOKHA JHAMETPOM 8,5 MKM,
paccMaTpUBaeMOT0 I0J] MHUKPOCKOIIOM ¢ (POKYCHBIMH PACCTOSHUSMH OKYJISIpa U OOBEKTHBA
COOTBETCTBEHHO paBHbIMU 14 u 0,2 cMm. PaccrosiHue mexay pokycamMu 0ObeKTHBA U OKyJsipa 18
CM.

103. Beraucnuth mpeaen pa3penieHns 00beKTHBa MUKPOCKOTA B 3€JICHOM CBETE (JIJIMHA BOJIHBI
555 HM) I CyXoro OOBEKTHBA M JUII HUMMEPCHOHHOTO OOBEKTHBA, €CIM B KayeCTBE
MMMEPCUOHHOM JKUJIKOCTU UCIIONIB3YETCs TIUIEPUH. ATIEpTYpHBINA yromn 65°.

104. Bynet a1 BUAHO B MUKPOCKON BOJIOKHO aAuameTpom 0,2 MKM, €Clid €ro paccMaTpuBaTh B
3eJIeHOM cBeTe (AnuHa BOJHBI 555 HM) B OOBEKTHB C 4YHUCIOBOH ameprypoir 60° u ¢
MOHOOPOMHA(TAIMHOM B KaU€CTBE UMMEPCUOHHOM KHUJIKOCTU?

105. CaerooTnauedl Ha3bIBa€TCS YHMCIO, ITOKA3bIBAIOIIEE BEJIMYMHY CBETOBOTO IOTOKA,
npuxojsmierocs Ha 1 BT MomHoOCTH, 3aTpauynBaeMoil HCTOYHUKOM cBeTa. CBETOOTIa4a JIaMIThI
motrHocThio 150 BT paBHa 12,7 nv/Bt. Ha moBepxHOCTh cTOMNa miomaasio 2,8 M? HampaBiIeHO
25% CBETOBOTr0 MOTOKA JIAMITbI. BRIUUCIUTE CPEHIOI0 OCBEIIEHHOCTH CTOJIA.

106. Han omepaliuOHHBIM CTOJIOM TIOBEIIEH CBETHJIBHUK M3 MOJIOYHOTO CTEKJIa, WMEIOIIUi
dopmy mapa aumamerpoMm 40 cm. Cuma cBera, co3iaBaemasi CBETHJIBHMKOM, paBHa 250 K.
OnpenenuTh CBETOBOM MOTOK, CBETUMOCTh U SIPKOCTh CBETUJILHUKA.

" 4
107. ConHeuHBI CBET CO3/1a€T HA TMOBEPXHOCTH KOXXH YEJIOBEKa OCBEIIEHHOCTh 5-10" Ik.
KakoBa cBETHMOCTh U SPKOCTh OCBEIIEHHOTO y4YacTKa KOXH, €cliid KOd((UIMEHT OTpaskeHus
KOXKHU 35%?

108. BepTukanbHas MOBEPXHOCTh KJIETKU C )KMBOTHBIM HaXOIUTCS HA pacCTOsSHUU 4 M oT YO -
HCTOYHUKA, cocTosiero u3 tpex jgamn [IPK-4. Ogna u3 namn Beinmia u3 crpos. Ha ckosbko
HYXXHO TIepe/IBUHYTh UCTOYHHUK K KIJIETKE, YTOOBI € 00Iy4eHHOCTh HE U3MEHHIIACh?

109. Tommuua crexna B Temuie 3 MM. KoaddumueHT moriomeHuss cBera CTEKIoM (s
nH(ppaKpacHON YacTH CIEKTpPa, BHI3bIBAIOIICH MapHUKOBBIA 3¢ dekrt), paBen 0,62 em™t. Kaxas
JI0JIs1 OT TMAaJarollel Ha CTEKJIO HHTEHCUBHOCTH CBETA JOCTUTAET PacTeHU?

110. Ha crekyio B Terumie najaeT cBeT, Ko QHUIUEHT MOrJOMEHU KOTOPOrO B JTAHHOM CTEKJIe
paseH 0,65 cM™. Kakoii TONIIMHBI CTEKIO HaJO B3STh, YTOOHI BHYTPb TEIUIMLBI MOIAAJI0 HE
MmeHee 0,8 cBeTOBOM PHEPruy, MaJaroUIE Ha TOBEPXHOCTh CTEKIa?

111. UudpaxpacHble dyyd JIIMHHOBOJHOBOTO JUana3oHa BbI3bIBAIOT OIIYIIEHHE Pe3Ko 0o
IpY NaJeHUHM Ha KOXY MpH MHTeHCUBHOCTH 6 J[x/(cM? - MuH). Ha kakoM paccTOsHUU CO311aeT
olyIIeHue pe3Kkoit 0onu ammna MommHocThio 1500 BT, ecniu ee cBeToBO# K. 1. 1. cocTaBiseT 3%,
a ocTaJlbHasl 4YacThb dHEPruu pacxonyercs Ha co3nanue UK - nznydenus?



112. BeuucIuTh yrojl MakCHMaIbHOUW MOJSIPU3AIUH [IPH OTPAKCHUH CBETA OT POTOBUIIHI TJa3a.
[Ton kakuM yrioMm CBET MPU 3TOM MPOXOJUT B TJ1a3?

113. BblYyMCIUTh yroia MakCUMaJbHOM MOJISIpU3AIMU TPU OTPAKEHHH CBETAa OT CBHIBOPOTKHU
kpoBH. [Tog KakuM yriioM CBET MPHU 3TOM MPOXOAUT B CHIBOPOTKY?

114. BeIuncauTh yro moBOpOTa IJIOCKOCTH MOJsipu3anun padGUHO3BI, €CIIM KOHIICHTPALIHS €€
5,14 v/mn, nnuHa TpyOKHM mossipuMerpa 25 ¢M | yaenbHoe BpamieHue paddunossr 1° 0,4 cm?/
(r- ™).

115. PacTBop rimtoko3sl ¢ KoHIeHTparuei 0,28 1/cM® HaUThIA B CTEKISTHHYIO TPYOKY JUTHHOM 15
CM, MOBOPAYMBACT IUIOCKOCTh MoJisipu3aiuu cBera Ha 32°. OnpenenuTh YACIbHOE BpAIllEHUE
TJTFOKO3BI.

116. Ilpu npoxoxkaeHUU cBeTa depe3 TpyoKy mmrHON 20 ¢M ¢ caxapHBIM pPacTBOPOM IIIOCKOCTh
MOJISIpU3alliy CBETa MOBOpauyrBaeTcst Ha yroi 35,5°. YiaenbHOE BpallleHHE TJIFOKO3bl 76 rpaj -
cM?/(r-am).
117.0npenenuTh KOHUEHTPALMIO PacTBOpa TIJIIOKO3bl, €CIM MPU IMPOXOXKICHUHM CBETa uepe3
TpyOKy mmuHOM 20 CM. IJIOCKOCTH TMOJSIpU3AIMKA TIOBOpayuBaeTcs Ha yron 35,5°. VaenbHoe
BpaIleHUE TIIOKO3bI 76 Tpaj. CM3/(F‘ M).

118. [Ipu mpox0kACHUN CBETa Yepe3 CIOH JECATH IMPOIICHTHOI'O CaXapHOTO PacTBOpa TOIIIMHON
15 cMm miockocTe MoOJdsSpU3alMK MoBopauuBaeTcsa Ha yroa 13°. B apyrom pactBope B cioe
TOJIIMHON 12 CM TIJIOCKOCTH TOJISIpU3allMu TOBepHyJack Ha 7,2°. HallTm KOHLIEHTpaiuio
BTOPOTO pacTBOpa caxapa.

119. Onpenenuts PHEPrEeTHYECKYIO CBETHMOCThH TeJla Jiomaau mpu Temieparype Tena 37 °C,
CUMTas, YTO OHO M3JIy4aeT Kak cepoe Teno ¢ koddduiumentom 0,85. Ha kakyro JUIMHY BOJHBI
MIPUXOUTCS MAKCUMYM M3J1y4eHUs Teja JIomaan?

120. OnbIT MoOKa3bIBaeT, YTO OOJyYeHHE KYPUHBIX SIMIl B MHKyOaTope HambOojee 3¢ GheKTUBHO
npu juHe BoJHBI 4,1 MkM. K o0macTu criekTpa OTHOCHTCS 3Ta JyiMHA BOJIHBI? KakoBa joimkHA
OBITH TEMIEpaTypa HPOBOJIOYHOW CHUpaiu B HarpeBarenbHoOM sammne? Kakoe komudecTBo
SHEPrUM U3JIy4aeT B CEKYH]ly CIIUpallb JIaMIIbl, €CJIU €€ IIOBEPXHOCTh paBHa 20 MM>?

Keanmosas u sdepnas gusuxa.
121. OnpeaenuTs SHEPTHIO, MAaCCY U UMITYNILC (DOTOHA, COOTBETCTBYIOIIETO: a) BUINMOMY CBETY
(nmuua BomHBL 0,55 MKM); ©) pEeHTre€HOBCKOMY W3iIydeHHio (aynuHa BoiHbl 0,1 HM) M ramma-
usnydeHuto (nmuHa BoaHsl 0,001 HM).
122. Hexotopble (hoTOOMOIOTHYECKHE PEaKIIMU CBA3aHbl C AUCCOLUAIME MOJIEKYJ BOJBI MOJ
neiictBueM cBeta. [l aucconanuyu MOJEKYIbl BoAbl Heobxonuma sHeprus 12,6 sB. Kakosa
JUTMHA BOJIHBI CBETA, BBI3BIBAIOIIETO 3TY PEAKIUIO?
123. KopotkoBomHoBoe Y® - umznyuenue ¢ nnuHoi BonmHbl 200 HM OKa3bIBaeT HauOolee
BBIPAKEHHOE OaKTEPUIIUTHOE JEUCTBUE, OOYCIOBJIEHHOE HM3MEHEHHEM CTPYKTYpPhlI OEIKOB,
BXOJISAIINI B cOCTaB OakTepuii. BEIYMCINUTE SHEPTHUI0 HEOOXOAUMYIO JIsl U3BMEHEHUS CTPYKTYPBI
3TUX OENIKOB.
124. YenoBeueckuit riaa3 Hanboliee UyBCTBUTENICH K 3€JI€HOMY CBeTy (AynHa BOIHBI 0,55 MKM),
JUIST KOTOPOTO TIOPOT YYBCTBHTEIBHOCTH Ta3a cooTBeTcTBYyeT 80 (oToHaMm, magaromuyM Ha
cetyarky 3a 1 c¢. Kakoil MOIIHOCTH cBETa COOTBETCTBYET 3TOT MOPOT?
125. Tlokazarens moryionieHus noakpamieHHoro pacrBopa 0,735. Kakas TonaumuHa ciiosi 3TOro
pacTBOpa YMEHbIIAET MHTEHCUBHOCTD MAJJAIOIIEro CBeTa B 2 pa3a?
126. Tlpu mpoXOXKIEHUHM CBETA YE€pe3 pacTBOP KPOBHU B KIOBETE BHICOTOM 6 CM MHTEHCHBHOCTH
cBeTa yMeHblnmiach Ha 12%. Onpeaenutb KOHUEHTPAIUIO pacTBOpa, €CIU W3BECTHO, YTO JJIs
HETo y/IeIbHBIN MTOKa3aTelb MOTJIoNIeHus B 3akoHe bepa pasen 0,325 i1/(cM-MOIB).
127. <Hakauka> pyOMHOBOTO Jia3epa, UCIOIb3yEMOT0 B XUPYPTH CETUATKU, OCYIIECTBISETCS B
TeyeHue | MHMH rasopaspsaHON JIaMmnod MoHIHOCTBIO 15 BT, cBeTOBOM K. M. J. KOTOpOM
octaBisieT 25%. [IponomxurensHocTh Benblku Ja3zepa 0,1 mc. KakoBa MOIIHOCTh BCHBILIKH,
ecJ K. 1. 1. tazepa 1,5%7?



128. B odTanbMonoruu JiazepHbIA JIyd MPUMEHSETCS CHAKKA OTCIIOMBIICWCS CETYATKU C
MOBEPXHOCTBIO COCYTUCTON 000J0UKH. DHEprusi, HeoOxoaumas Il 3TOW omepanuu, paBHa 50
M. KakoBa WHTEHCHMBHOCTH JIa3€pHOTO JIy4a, €CIU OH OONydaeT MOBEPXHOCTh CETYATKU
momaaso 0,05 MM? U ITMTENIBHOCTh UMITYJIbCA 5 Mc?

129. Jlna paspyliecHUsT paKkoBOM OIYXOJM IIOJIOCTH pPTa >KMBOTHOrO HEOOXOJMMa 3HEpPrus
CBETOBOTO IyYKa B 10° JIx. Omyxonp 00ydany JIa3epHBIM MyYKOM C MHTEHCHUBHOCTBIO 108
Br/mM2. Onyxons kpyrioi ¢opmbl auamerpoM 5 MM morjomaer 20% magaromero Ha Hee
U3Iy4yeHus: pyOMHOBOro Jsazepa. CKOJBKMMM HMITYJIbCaMHd HEOOXOIUMO OOJIYy4YHUTh OIYyXOJlb,
€CJIU JUTUTEILHOCTh Ka)XXa0ro uMiyibsca 20 mc?

130. OmbIThl 10 O00JIYYEHHIO MA3KOB KPOBH JIydaMu PYOMHOBOIO Jja3epa MOKa3ald, YTO IMPHU
sHepruu Jiyda 0,16 J[/cM? IPOUCXOHUT pa3pyIICHUE S3pUTPOIUTOB. Kakoe KOJINYeCTBO SHEPrun
HEOOXOIUMO Ui DAa3pylIeHUs OJHOTO SPUTPOLMTA, €CIU YCJIOBHO CYUTATh €ro JHUCKOM
JIUaMETPOM 8 MKM?

131. OnpenenuTs KOPOTKOBOJHOBYIO TI'pPaHHUIy CIUIOIIHOTO PEHTIEHOBCKOIO CIIEKTpa, €CIu
PEHTTEeHOBCKOM TpyOKe mpriioxkeno 40 kB.

132. HampsokeHue Ha peHTreHoBckoil TpyOke 60 kB um cunma Toka B Heit 4.5 MA. Kakosa
MOIITHOCTh PEHTTEHOBCKOI'0 M3JTyUYCHUS, €CIIH K. I1. 1. TpyOoku 1,5%7?

133. Jlu"elHbI mMoOKa3aTeldb MOTJIOMICHUS CBUHIA, HCMOJb3YEMOTO MPH SKpaHUPOBAHUU
PEHTTEHOBCKOTO M3IIYUCHHUsI, paBeH 52 cm™. Ha kakoit rIIyOMHE WHTEHCUBHOCTH PEHTTEHOBCKOTO
W3y4yeHus: ymeHpurces B 10 paz?

134. Ilpu yBenMuYE€HUM TOJIIMHBI MSATKOM TKaHU Ha 4 CM MHTCHCHUBHOCTH MPOIICAIIETO Yepe3
TKaHb IIy4yKa PEHTT€HOBCKHUX Jyuyel yMeHbLIWIach B 9 pa3. BelUMCINUTh JTUHEHHBIN NTOKa3aTelb
MOTJIOIICHUS TKAHHU.

135. [IpumensieMblii A7l IOJIABJICHHUSI BECEHHETO MPOPACTAHMSI MUIIEBOTO KapTodens U APYyrux
OBOIIICH paJMOaKTUBHBIN Co® umeer nepuoj; mojypacnaga 5,3 roma. B oBomexpanuauiie
3aJI0’)KEHO KOJIMYECTBO KoOanbTa, mMmeromero aktuBHocTh 10 Ku. OmnpenenuTh akTUBHOCTH
KoOajibTa uepes3 JBa rojia.

136. PagnoaktuBHblii u3oton monoHus (Po™) ¢ aktuBHOocThio 120 MKu ucmyckaer ambga-
4acTHUIlBI ¢ dHeprueit 5,3 MaB. Kakoe KomTn4ecTBO TETUIOTHI UCITYCKAET ATOT Mperapar 3a CyTKu?
137. B TepaneBTUUYECKHX LIENSAX TPUMEHSIOT, paJJOHOBBIE BAHHBI, aKTUBHOCTh Pa/IOHa B KOTOPBIX
1,5-10° Ku/i. Kakosa OyJeT akTUBHOCTH pajioHa B Bojie yepe3 10 cyTok?

138. Jlnst yHMUTOXKEHUSI BpEeIUTENIEH 3€pHA B 3€PHOXPAHWIMILAX HCIONB3YIOT PAIUOAKTUBHBIN
KoOanbT B BUJE TpoBoJoku Maccoit 1 r. CoxeprkaHue pagloakTUBHOTO KOOaIbTa B MPOBOJIOKE
cocrtamsieT 0,01% ot Macchl mpoBosokH. ONpeaeTuTh AKTUBHOCTD PaIMOAKTUBHOTO KOOAIbTA.
139. Kponuky maccoit 5 Kr BBeNIM HATpuil ¢ MUIIEH paguoakTUBHBIA HaTpuil u3 pacuera 0,01
MkKu Ha 1 Kr maccel kMBOTHOTO. OmnpeneanuTs aKTUBHOCTh PAJMOAKTUBHOTO HATpUsl B Telle
KpOJIMKa 4Yepe3 CyTKu. EcTecTBeHHOE BBIBEJCHHWE HATPHUS U3 OpraHU3Ma MPUHSITH paBHBIM 50%
3a CYTKH.

140. PannoakTuBHBIN 0/, BBOAUMBIN IpH OMOJIOTMYECKOM 3KCIEPUMEHTE B OpraHU3M ATHEHKA,
KOHIIGHTPUPYETCA TMOYTH IMOJHOCTBIO B €ro UIMTOBUIHOM Xkene3e. JlomycTumMoe KOIM4ecTBO
rona mmeer aktuBHOCTh 0,001 MxKum Ha 1 r maccer xenessl. Kakyro maccy pagmoakTUBHOTO
10/1a MOXKHO BBECTHU AITHEHKY, Macca IMIMTOBUAHON KejIe3bl KOTOPOro 5 r?
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IIpouenypa oueHNBaHUSI KOHTPOJIbHBIX padoT

Kontponbras padota no gucrurinHe Ousnka, MpoBOAUTCS I 00YJarONTUXCSl 3a09HOM
dbopMbI 00ydeHHsI. 32 KOHTPOJIBHYIO paOOTY BBICTABISIETCS OIICHKA «3aUTEHO/HE 3a4TEHOY.

O06bem paboThl coCTaBiIseT 7 3aJad W3 BCEX pa3/eioB JNUCIMIUIMHBI. 3a7a4il BEIOMPAIOT
no Tabnmuie, UCXOAs W3 TOCIHEAHMX NBYX HU(p Ne 3a4eTHON KHMKKH CTyIeHTa, KOTopas
COACPIKUTCA B METOJUUCCKOM YKa3aHUU JUCHUIIIINHBI.

[Ipu omeHKe ypOBHSI BBITIOJHEHUS KOHTPOJIHHOW pabOThI, YCTAHOBIEHBI CIEIYIOIINE
KPUTEPUHU:



e yMeHHe paboTarh ¢ 00BEKTAMH M3y4YCHHUs, KpUTHYECKMMH UCTOYHHKAMH, CIIPABOYHOM
Y SHUMKJIONEIUYECKOM JINTEPATYPOi;
YMEHHE COOMpATh M CUCTEMATH3UPOBATh MPAKTUYECKUN MaTepHa;
YMEHHE CaMOCTOSTENIBHO OCMBICIISATH IPOOJIEMY Ha OCHOBE CYIIECTBYIOIINX METOJUK;
YMCHUC JIOTUYHO U I'PaMOTHO HU3JIaraTb COOCTBEHHEIE YMO3AaKJIOUYCHUA U BBIBO/bBI,
YMEHHUE aHATU3UPOBATh U 0000IATh MaTepUaL;
YMEHHUE TOJIb30BATHCS TI00ATBHBIMU MH(POPMALMOHHBIMH PECYpCaMH M IMPaBHIBLHO
WX MPETIOTHECTH B KOHTPOJIBHON padoTe.

[Ipn ouenke ompenensiercs MOJIHOTA, TOYHOCTh U IOCIENOBATEIBHOCTb H3JI0KECHUS
MBICIIET IIpu pClICHUHU 3aJa4, HAIUYINUC JOCTATOYHBIX HOSICHGHI/Ifl, YUCJIO U XapaKTep OIITHOOK
(cyliecTBeHHbIE UM HECYIIECTBEHHBIE), a TaK K€ MPOLIEHT NPAaBUJILHO PEIICHHBIX 33/1a4.

Kpurepum ouenkn

3a KOHTPOJBHYIO PaboTy 00yJarOIIeMyCsl BBICTABIISIETCS:

- OIICHKA «3a4TEHO», €CJIM OH BBIMOJIHUJ KOHTPOJIBHYIO pabOTy IO CBOEMY BapuaHTy, B
KOHTPOJILHOM paboTe MpHUBEAEHBl PUCYHKU, TAOJMIBI W WIUIIOCTPALMH, HEOOXOIWMBIE MIJIs
peLICHHsT ¥ MPH 3TOM IMPAaBWJIBHO WM C HE 3HAYUTEIILHBIMU HEJOYETaMHU PEIIW He MEeHee 6
3a/1a4 KOHTPOJIbHOU paboThI;

- OIICHKA «HE 3aYTCHO», €CIM OH pEelIMJ MEHee 6 3ajad WM NpPH pPEHICHUHW 3ajad
JIOTTYIICHBI TPYObIe OMMOKH WMITH HEJIOUETHI.

IIpouenypa oneHnBaHHUs KOHTPOJIbHBIX padoT

OOyuaromuyecs BBIIOJHAIOT KOHTPOJIbHBIE PA0OTHI CaMOCTOSITENBHO I0OCHIE HU3YUYCHUS
olpesieNleHHON TeMbl. B cocTaB KOHTPOJIbHOM pabOThl BXOJAT HE TOJIBKO CTaHAAPTHHIC 3aJ]1auH,
HO U 3a/1a4M C NPAKTUYECKUM cojepkaHueM. KoHTposibHas paboTa coOCTaBIsIETCS 110 BapUAHTaM.
[Ipu oueHke ypOBHS BBINOJIHEHUS KOHTPOJIbHOH pabOThl, B COOTBETCTBMM C IOCTaBJIEHHBIMU
HesIMM M 3a7jayaMiu Ul JIaHHOTO BHUZAa Y4YEOHON AEsITeNbHOCTH YCTAHOBJIEHBI CJENYIOLIHE
KpUTEPHUU:

— YMEHHME CaMOCTOSITEIbHO NpPOaHAIM3UPOBATh YCIOBHE KaXJAOW 3aJaud U BbIOpaTh
METO/]] PELIECHMUS;

— YMCHHUEC NIPAaBUJIBHO W JIOTUYHO NPOBCCTH PCIICHUC 3a1a4,

— CJIeJIaTh TOYHBIE PACUETHI U NIOJYYUTh BEPHBII OTBET.

[Ipu oneHke omnpenensieTcs MOCIeA0BATEIbHOCTh U JIOTHYHOCTh MPUBEIEHHBIX PAacueTOB
B 3a/laye, KauecTBO pEIlEHUs, MOITy4YeHHEe NMPAaBUIBHOIO OTBETA, YUCIO U XapakTep OIINOOK
(Cyl1eCTBEHHbIE UM HECYIIECTBEHHBIE).

ITo pe3ynbraTamM BBIIOJHEHHUS KOHTPOJBHBIX PA0OT 0O0ydYaromeMycsi BBICTaBIISAETCS
OIICHKA.

Kpurepun onieHKH KOHTPOJILHOMH padoThI

BeIcTaBisercs oneHka:

— «IATHY», €clii OOyyaromMiics IMOKa3aJl YMEHHE CaMOCTOSTENIbHO MPOAaHAIN3UPOBATH
yCIIOBUE KaXJOM 3adaud M BBIOpaTh METOJl pELIEHHUS; BCE 3aJaud pELIeHbl BepHO Oe3
JIOTMYECKUX OLIHOOK;

— «UETBIpe», €clu 00yJaroUMiics MmoKazaja yMEHHe MPaBHWIbHO U JIOTHYHO MCIOJB30BaTh
(bopMyIbI U METOBI PEIICHUs, HO TOMYCTUII He OoJiee IBYX OLIHOOK.

— «Tpu», eciau  olyyarouuiics  mokazan — cinaboe  yMEHHME — CaMOCTOSTEIbHO
POaHAJIM3UPOBATh YCIOBUE KaXAOM 3aJaud M BBHIOpaTh NPAaBUIIBHBIA METOJ pELIeHHUS,
HENPaBWJILHO BBIOpAJ OJHY WM JB€ (OPMYJIbI, JOIYCTHII BEIUNCIUTENbHBIE OIINOKH;

— «IBay, ecIM 00ydaroMiics permi npaBuisHo MeHee 50% 3a1anui;

— «OAMHY, €clIi 00yUaIOLIUICS He PUCTYNAN K PEIICHUIO 3a1aHUH.

Bomnpocsl 1uis 3amuTsl pedepara



1. Kakoe siBneHue (mporuecc, 3aK0H) JIEKUT B OCHOBE paccCMaTprUBAaeMOro BOMpoca.

2. Kakoe 61o0rnyueckoe AeHCTBIE OKa3bIBAECT HM3y4aeMoe SIBJICHUE.

3. Kakoe npuMeHeHHEe HaXOAUT U3y4yaeMoOe SIBIICHUE B MPAKTUKE C/X MPOU3BOJCTBA, MEIUIIMHE
WIM BETEPUHAPUU.

4. ChopMynmupyiiTe OCHOBHOM (DU3MUECKHUI 3aKOH JISKAITUN B OCHOBE M3y4aeMOT0 SIBJICHUS WIIN
nporecca.

5. Kakumu ¢usnuecknmu cBoiCTBaMH 00J1aJal0T MaTepUalIbl, 0 KOTOPBIX Bl PACCKA3aNIH.

6. B ueM 3akirouaeTcss IpUHIUMIT MEXaHU3Ma JACHCTBUSL yCTPOIMCTBA, O KOTOPOM BBl paCCKa3allH.
7. Kak M0oxHO ocnabuTh (ycuiauTb) 3pdeKT ASHCTBUS SBICHUS WM MPOIECca O KOTOPOM BBI
paccka3zaii.

8. UTo HOBOTO BBl Y3HAJIHU, KOTJ]a TOTOBUJIM JTOKJIA/.

9. Kak paccmatpuBaeMoe BamH sBIEHHE (IIpOIECC, 3aKOH, YCTPOHCTBO) MOXKET OBITH
MCIIOJIb30BAHO B Balllel Oyayiei npodeccnoHalbHOM 1eATeIbHOCTH.

10. Kakue ncrouyHuku uH(pOpMAIMH, KOTOPbIE BBl HCIIOJIB30BAIM IPU MOATOTOBKE pedepara,
0oJbIIIe BCEro BaM MTOMOTIIU U COJIEpKaIK 0oJiee MOTHYI0 U UHTEPECHYIO JIJIs Bac MH(OpMAIIHIO.
11. [Touemy BbI BEIOpAI IMEHHO ATY TEMY Ui COOOLICHHUSI.

IIpoueaypa ouennBanus pedepara

Ha 3amuty pedepata, cocrosiyro U3 J0KJI1aga 1 OTBETOB Ha BOMPOCHI, oTBoauTcs 10-15
MUHYT.

[Ipu onenke pedepara UCIONB3IYETCS CIEIYIONINE KPUTESPHH:

— COOTBETCTBHE pedepara 3asBICHHON TeMe, ITOCTaBICHHOH IIe]IN U 33/1a4aM;

— IpOOIEMHOCTh TEMBI WIIH €€ aKTyalbHOCTb;

— HOBH3HA WJIM OPUTHHAIBLHOCTh MOJyYEHHBIX PE3yJIbTATOB;

— rayOuHa U MOJTHOTa PACCMOTPEHHUS TEMBI;

— JoKa3arenbHas 0aza, apryMeHTUPOBAHHOCTh, 000OCHOBAHHOCTH BBIBOJIOB I10 TEME,

— JIOTUYHOCTh, CTPYKTYPUPOBAHHOCTD, [IEJIOCTHOCTh U3NI0KEHUs pedepara,

— peueBas KyJabTypa TpH 3ammre pedepara (CTWIb H3JIO0KCHHS, SICHOCTh, YETKOCTH,
JAKOHUYHOCTh, KpacoTa s3bIKa, Yy4YeT ayAUTOPHH, SMOIMOHAIBHBIA PHUCYHOK pEuH,
JIOXOTYUBOCTh, IYHKTYQJIBHOCTh, HEBEpOaIbHOE  COMPOBOXKICHHE, OXUBJICHHEC PEUU
adopuzMaMu, IpUMepaMu, IUTaTaMH | T.1.);

— UCMOJIb30BAaHUE CCHUIKM Ha HH(GOPMAIIMOHHBIE PECYPCHI (CANThI, TUTEpaTypa);

— HArJSIAHOCTH U MPpe3eHTabenbHOCTh (ecnu TpedyeTcs);

— CaMOCTOSITEIBHOCTh CYXKJCHUH, BJIaJICHUE MaTepHalioM, KOMIETCHTHOCTh IO TeMe
pedepara.

Ecnm 3ammuTa pedepara CBOIUTCS K KPAaTKOMY COOOIICHHIO 5 — 7 MUHYT M HE MOXET JaTh
MOJTHOTO MPEACTABIEHUS O MIPOBEIECHHON paboTe, TO OIEHUBAIOTCS OTBETHI Ha BOMPOCHI.

Kpurepun onenkn

3a 3amuTy pedepaTa BHICTABISETCS OLIEHKA!

«3auTeHo», eciau pedeparT COOTBETCTBYET KPUTEPUSM TMPOLEAYphl OLIEHUBAHUS U
oOyJaromuiicss OTBETHJI Ha BCE MPEUIOKEHHBIE BOMPOCHI MPABUIBHO, YETKO, YOEIUTENbHO,
M0Ka3aB XOpOIIIME 3HaHU 110 TeMe pedepaTta U IPOJAEMOHCTPUPOBAI BIaIEHUE MAaTEPUAIIOM;
«He 3aureno», ecnu pedepar He cooTBeTcTBYET OOJIBIIEN YaCTH KPUTEPUEB NTPOLIEAYPHI
OLIEHUBAHUS U 00YJarOIIUIiCs OTBETUI HE Ha BCE NMPEITI0AKEHHbIE BOIPOCHI,
IIPOIEMOHCTPUPOBAJ HEMOJIHOE BJIAZICHUE MATEPUAIIOM 110 TeMe pedepara, JOMyCTUIT HECKOJIBKO
CYIIECTBEHHBIX OIMOOK IPU OTBETE.



