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[Tpu pa3paboTke paboueil mporpaMMbl yueOHOM TUCIUIUIMHBI B OCHOBY MOJIOXKEHBI:

1) ®I'OC BO mno Hampasiaeauto mnoarotoBku 36.03.02 300TexHUs  yTBEpXKICHHOMN
MuHnucrepcTBoM oOpazoBanus U Hayku PO « 22 » centsops 2017 r. mpukas Ne 972

2) Y4eOHbIil IUTaH OCHOBHOM oOpa3oBaTenbHOM mporpammbl 36.03.02 3oorexHus, mpoQuib
«3ootexuusi» ogoopeH YuenoiM coBetoM ®I'BOYBO I'AY Cesepnoro 3aypaibs
oT «23» centsi6ps 2020 r. IIporoxon Ne2

Pabowas mnporpamma y4eOHOW JUCIMITIIMHBI onmoOpeHa Ha 3acefaHuu  Kadeapsl
HHEProodecreyeHus CeNbCKoro xo3siicrtaa ot «11» nosops 2020 r. ITpoTtokon Ne 3

W.o. 3aBenyromiero kadeapoit K . & A.C.Kuzyposn

-

PaGouas nmporpamma yueOHON JUCIMIUIMHBI 0J00peHa METOJMYECKON KOMUCCHEH HHCTUTYTa
ot «01» nexabps 2020 r. [IpoToxon Ne 3

5/ Ao

[Ipencenarens METOANYECKONH KOMUCCHH UHCTUTYTA LAy ___ 0O.A. MenskoBa

Pa3zpaboTunk:

Kynukosa C.B., ctapmuii npenogaBarenb kadeapbl sHEproodecneueHust CelnbCKOro Xo3sicTaa

JIMpEeKTOp HHCTUTYTA: A.A. baxapes



1. IlepeyeHb MJIAHHPYEMBIX Pe3y/JIbTATOB 00y4YeHHUSs 110 AUCHHUILIMHE (MOLYJIIO),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeIbHOM

NPOrpaMMbl
Ko;fzgllze” pe3yJbTaThl VHMKATOp A0CTHIKEHHS Ilepeyenb MJIAHUPYEMBIX Pe3yJIbTATOB
yui OCBOCHHS KOMIICTEHIIH 00y4YeHHUsI 10 TUCIUIIHHE
3namp:
- COBPEMEHHBIE ¢busnyeckue
IOpeICTaBICHUs 00  OKpy’KarolleM
YeJI0BeKa COBPEMEHHOM ~ MHPE;
- OCHOBHBIE Teopuu u
(yHIaMEHTAIbHBIE TOHATUS (HU3UKY;
3aKOHBI M  SIBJICHHS, TpPaHMUIBl UX
MIPUMEHUMOCTH;
- Ha3HA4YeHHE W TPUHIUMBI JEHCTBUS
Crniocoben BOKHEHIINX (PU3HUECKUX IPUOOPOB.
000CHOBBIBAaTh U Ymemn:
peanu3oBBIBAaTh B - TPUMEHATH  pa3jINYHBIE METOMBI
po¢eCCHOHAIIBH (bU3UYECKUX H3MEPEHHH W 00paboTKH
Oif JeSITeTbHOCTH 9KCIEPUMEHTAIbHBIX JaHHBIX;
COBpPEMEHHBIE - OOBSICHATH OCHOBHBIE HaOIIOJacMbIe
TEXHOJIOTUHI c NPUPOIHBIE ¥ TEXHOTCHHBIC SIBICHUS U
N-4onk-4 Hcnonszyer pHp
HCIIOJIb30BaHUEM 3¢ ekt c MO3UIIUHU
3HAHUS OCHOBHBIX
npuOopHoO- (byHIaMEeHTaTbHBIX ¢buzngeckux
3aKOHOB bu3uku ..
UHCTPYMEHTAIIbH IPEJICTaBICHUIA;
N HEOOXOIUMBIX JUIS
OIIK-4 |oit  Gazer u - pemiath 3aJaYd W3  Pa3IMYHBIX
pelleHus  CTaHJapTHBIX
UCIOJIb30BATh pa3nenoB GU3HKHY;
3aga4 B obmactu .
OCHOBHEBIE . - pabotatpb C amnmapaTrypod s
npogeccuoHaIbHON .
€CTECTBEHHBIE, (U3NYECKUX UCCIIeJOBAaHUM;
TSI TeTbHOCTH
OMOJIOTHYECKUE U - BBICNATH KOHKpPETHOE (U3HUECKOe
npogeccuoHaIbH coJiepKaHue B MPHUKIAIHBIX 3a/a4ax
ple TOHATHS, a poeCCUOHAIBHON IeATETHHOCTH.
TaKX€  METOJIbI Bnaoempy:
npu peleHun - HaBBIKOM TIPOBEICHHS (HU3UIECKOTO
oOmenpogeccuoH 9KCHEPUMEHTA, B TOM YHUCJIE TPABUIILHO
QIBHBIX 33124 9KCILUTYaTHPOBAaTh OCHOBHBIE MPHOOPHI
U o0opynoBaHME B  COBPEMEHHOMN
¢duznueckoil maboparopuu;
- HAaBBIKOM 00paboTKH u
WHTEPIPETUPOBAHUS pe3yIbTaToOB
IKCHEPUMEHTA;
- HaBBIKOM MPHUMEHEHHS OCHOBHBIX
METOIOB (bU3NKO-MaTEMAaTHIECKOTO
aHaym3a ISt pereHus
€CTeCTBEHHOHAYYHBIX 3a7ad.

2. MecTo IMCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHas JMCHMIUIMHA OTHOCUTCS K bnoxky [ o0s3aTenbHOW 4YacTH 0Opa3oBaTelNbHOM
MIPOTPaMMBI.

Jucimmnaa @usnka Oa3upyeTcs Ha 3HAHMAX, IOMYYCHHBIX OOyYaroIUMHCS B
COOTBETCTBHUH C @enepanLHHM ToCyJapCTBECHHBIM O6paSOBaTeJ'IBHBIM CTaHJApTOM CpPEOHETO
(mostHOTO) O6IIIEr0 0Opa3zoBaHus 1o npeamery duznka.



@usuka SBISIETCA NPEALIECTBYIOLIEN IUCLMIUIMHON [ JUCLUIUIMH: be3onacHOCTb
XKu3HeaesTenbHocTH, OCHOBBI arpouHkeHepuu, buoxumus Monoka u msica, MosiouHoe Jieno.

JucuumumHa u3ydaercst Ha 1 Kypce BO 2 cemecTpe 1o oyHOM (opme oOydenus, Ha 1
Kypce BO 2 ceMecTpe — 3a04HOi dopme.

3. O0beM QUCHUNJIMHBI U BHAbI Y4eOHOI padoThl

OO1mast TPyA0E€MKOCTh AUCIUILTHHBI cocTaBiseT 108 yacoB (3 3a4eTHBIX €TUHMII)

Bun yuebnol paboThl

Ounas hopma

3aounas popma

Bcero CEMECTPbI Bcero CEMECTPBI
4acoB 2 4acoB

2
AyIMTOpHBIE 3aHATHS 48 48 14 14
(Bcero)
B Tom uncne: - - - -
JlekunoHHOTO THITA 16 16 6 6
CeMUHapCKOro TUIA 32 32 (16/16) 8 8 (4/4)
CamocrosiTeibHas padoTa 60 60 9 94
(Bcero)
B Tom uncne: - - - -
[IpopaboTka mMaTepuaa 30 30 69 69
JICKITMH, ITOITOTOBKA K
3aHATUAM
CamocTosiTeTbHOE H3YUCHHE 4 4
TeM
Pedepar 26 26 - -
KoHTtposabHble paboTbl - - 25 25
Bua npomexytounon 3a4eT 3a4eT
aTTecTanuu (3a4eT, IK3aMeH)
OO61mas TpyJ0€MKOCTb:
4acoB 108 108 108 108
3a4ETHBIX €INHUII 3 3 3 3




4. Conepsxkanne TUCHUNTHHBI

4.1. Conep:xanue pa3iejioB TUCUUIIMHBI

Haumenosanue
pazjiena AUCIHUILUIMHBI

Coneprxanue pasuena

1 2

3

1. Mexanuka u
OMOMEXaHHKa
(xosebaHMsI U BOJIHBI).
AKkycTuKa

Kunemamuka u ounamuxa nocmynamenbno2o u 6paujamenbHo20
08UIICEHUS.

Mexannueckoe amxeHue. Cucrembl otcuera. CKoOpocTh H
YCKOpPEHHE KaK MPOM3BOJAHBIC IepeMenieHuss (0000meHne
noHatusi ckopoctu). Ilomarne o rpaguente (uznyecKon
BeJqnuuHbl. HopManbHOE, TaHT€HIMAIbHOE U TIOJIHOE YCKOPEHUE
pU KpUBOJMHEHHOM JnBWkeHuu. [Ipsimas u oOparHas 3amada
KUHEMaTUKH.

[Tonstue cunbl. 3akoHbl Hbl0TOHAa B MHEpPLUANbHBIX CHCTEMAX
oTcuera.

VYpaBHeHHe ~ JABW)KEHUST ~ CBOOOJHOW M HECBOOOIHOM
MarepuaibHOM TOYKU. JIBH)KEHHE CHUCTEMbl MaTepHAIbHBIX
TOYEK.

Cmamuxka. Duepeus. Paboma. Mowrocms. 3axousl coxpanerus.
AKCHOMBI CTAaTHUKH. ['€OMETpUYECKOE YCIOBUE PABHOBECHUSA
CXOJSLIEHCA CUCTEMBbl CWJ Ha IUIOCKOCTU. IIpoeknuum cun Ha
IJIOCKOCTU. AHQJIUTUYECKUE ypaBHEHUs paBHOBecus. CBs3u U
peaKkIuu CBs3EH.

MOMEHT CWwI OTHOCHUTEIBHO HENOJIBHKHOM OCH. Y CIIOBHS
paBHOBecHs Tel, UMeIUX och BpamieHus. [lapa cun. Llentp
TSKECTU TBEPJOro Tena. [IpumeHeHune yciaoBusl paBHOBECHS s
BBIYMCIICHUS LIEHTpa TshKecTH. CTaTUYECKHUE CUCTEMBI B OIIOPHO-
JIBUTATEJIbHOM aIlapare >KMBOTHBIX. MOMEHT UMITyJibca. 3aKOH
COXpaHEHHMs MOMEHTa MMIlyJbca. PaboTa mepeMeHHOW CHIIbI.
Kunernueckas u noreHnnansHas sHepruv. Momuocts u KIT/.
3aKOH COXPaHEHUsI SHEPIUuU. 3aKOH COXPaHEHUS UMITYJIbCa.
Mexanuueckue konebanus. 38yx.

KonebarenbHoe JBM)KEHHE B  OMOJIOTMYECKMX  OOBEKTax.
JInHeMHbIN TapMOHUYECKUH OCLMIUIATOP. Y paBHEHUE U TpaduKu
CMEILEHUsI CKOPOCTH M YCKOPEHMs TpU TapMOHHYECKHX
koseOaHusx. [IpyKUHHBIA MasTHUK. DHEPrusi rapMOHUYECKOIO
ocmiIsATOpa. MexaHudeckue Kosne0aHHs B MPOMBIIIICHHOM
KUBOTHOBOJACTBE. Bubpauuu B c/X. 3aryxamomue u
BbIHY)XJIeHHble ~ KojeOaHus.  Cllo)keHHEe  TapMOHHYECKHX
KojeOaHuil. buenus.

2. MounekynsipHas
¢buznka

Ocnognvie nonosicenus MKT. Hoeanvuwiii 2a3. Peanvuuiii 2a3.
OcnoBHoe  ypaBHenue MKT. CneactBuss uU3  Hero.
Pacrmipenenienrie »Heprum Mo cTeneHsM cBOOOIbI. BHyTpeHHss
JHEPrusl HWJCATBHOTO Ta3a. PacrmpeneieHre MOJEKYJIT IO
ckopocTsimM. CpenHsisi AnuHa cBOOOAHOTO mpobera. SBneHUs
nepeHoca. 3akoHel Puka u Dypse. fIBneHHs mnepeHoca B
OMOJIOTUYECKHUX CUCTEMaX. Bunbt TeriooOMeHa.
Tepmoperynsiius opraHu3Ma U TEIUIOOOMEH B C/X. YpaBHEHHE
Ban-nep-Baansca. Kpucramnmdeckoe COCTOSIHHE BeIIeCTBa.
CXmKeHue razos.




TepMmonuHamuka u
OMOdHEpreTHKa

Quzuueckue OCHO8bl MepMOOUHAMUKUL. OcHogul
MEPMOOUHAMUKU 8 OUONO2UYECKUX 0OBEeKMAX.
TepMmonuHaMHUeCcKUEe TMapaMeTpbl M Tpolecchl. Termuora u
pabora, l-e wHauamo TepmoauHamuku. PabGora Traza B
nzonporeccax. TemIoeMKOCTh HACAIBHOTO Ta3a. YpaBHEHHUE
Maiiepa. Anuabatudeckuii mpouecc. YpaHeHue Ilyaccona.
OOpatumbie W HeoOpaTHMbIE MPOIECCHI, 2-€  Hadauo
TepMOJMHAMUKH. [IpuHIMNI nelCcTBUSA TEIIOBOM MamuHbL. [{uki
Kapuo u ero KIIJ. TemnnoBele MamuHbl U XOJIOIUIIBHBIE
ycraHoBKH B c¢/X. IloHstue sHTponuu. 3akoH He YOBIBaHUA
SHTPOIHH.

[TonsiTre 00 OTKPBITHIX TEPMOAMHAMUYECKUX cucTeMax. KuBoi
OpraHu3M Kak OTKpBITas TEepMOAMHAMHUYECKas cucrema. l-e
Hayajo TepMOJuHaMHUKU B O6uonoruu. [IpeBpaienue suepruu B
OMOJIOTUYECKUX CHUCTEMax M HHEPreTHUecKuil OanaHc >KUBOTO
opranusma. Terionpoaykius. AKKyMYyJIUpOBaHUE JHEPIHH B
Monekynax AT®. IlepeHoc Temia B KHUBBIX OpraHu3Max. 2-e
Hayano TepMoauHaMuku B Ouosorun. dopmyna I[lpuroxuna.
KIIJI MbIes!.

9JI€KTpI/I‘leCTBO nu
MAar"o€Tu3m

Onexmpocmamuxa.

Onekrpocratnueckoe mnosie (COII) u ero HanpsHKEHHOCTD.
[Totok HampspbkeHHOCTH, TeopeMa laycca. PabGora mo
nepeMenieHuto ekTpudeckoro 3apsaa B COII. [loTenuman.
HanpsixeHHOCTh 1O Kak rpaJneHT noreHuuana. [IpoBogHuku
B COII.

DnekTpocTaTu4ecKas 3alluTa. 3a3zeMJiIeHuE.
DIEKTPOCTATHYECKOE SIBIICHUE B C/X MPOU3BOACTBE U OOphOa ¢
HumHu. Jusnextpuku B COII.

[Tonstpuzanus  OUPNEKTPUKOB W BHJABI  TOJISIPU3AIUU.
JusnexTpuyeckasl MPOHUIAEMOCTh. JIM3IeKTpruiecKkue CBOMCTBa
TKaHEeW M U3MeHeHHe ux npu naronorusx. [lpumenenue COII B
¢busnoTepanuu. DIEKTPOEMKOCTh MPOBOIHUKA. KOHIEHCATOPBI.
Oueprust COII.
3axkonvl  nOCmMoOAHHO20  MOKA.  ODleKmpuuecKkuu  moxK 8
NONYNPOBOOHUKAX. DNEKMPUUECKUL MOK 8 2A3aX.

DneKkTpoHHass Teopusi ToKa B MeTauiax. 3akoH Owma B
mubdepenimansHom  Buzae.  [lorenmuomerpsl.  TemoBbie
JNEHCTBUS TOKa. DJEeKTpoHarpeBaTelbHbIE YCTPOMCTBA B C/X
IIPOU3BO/JICTBE.

CBoiicTBa MONYNPOBOJHUKOBBIX MATE€pUATIOB. 30HHAS TEOPUs
ANEKTPONPOBOAUMOCTH. TepMO3JIeKTpOHHAs sMuccus. Jluon.
Tpuon. 3anuparomuii ciaoil B MOJXYNPOBOAHMKAX  €ro
BBINIPAMIISIIOLIEE ACHCTBUE.

OnekTpuueckue  SBJICHHST B OWOJIOTMYECKHUX  CHUCTeMax.
CamocrosiTenTbHAsE U HECAMOCTOATENbHAS TPOBOJAMMOCTD T'a30B.
BonbpramnepHas xapakTepuCTHKa Ta30BOr0 paspsaa. 3aKOHbBI
anektponuza. Ilopor paspsbkeHus B TKaHsXx. [lpoxoxkneHue
MOCTOSIHHOTO TOKA Yepe3 KUBbIe TKaHU. [leificTBHE MOCTOSIHHOTO
TOKa Ha opraHu3M. ['ampBaHU3alUA, IIMEKTPOdOopes3, IAEKTPO.
noTeHIMan. MeMOpaHHBIH TMOTEHIHad. TpaHCHOPT BEIIECTB
yepe3 KiIeTouHble MeMOpaHbl. OcMoc.

[TonsiTHe 0 KanMeBOHATPUEBOM Hacoce. buonoTeHuanbl.




Onexkmpomacnemusm. buonocuueckoe Oeiicmseue MacHUMHO2O
noJs.

MarauTHOE B3aMMOJAEHCTBUE MPOBOJHHMKA ¢ TOKOM. MHIyKuus
I[IMII. 3akon buo — CaBapa — Jlammaca. BemectBo B IIMII.
MarnuTHas TpOHUIIAEMOCTh. [[naMarHeTukH, NapamarHeTUKH,
dbeppomarneruku. Jleiicrue [IMII Ha Ononorndeckue 0ObBEKTHI.
I'eomarnutHOe none. [Ipumenenne MII OCTOSIHHBIX MarHUTOB
B C/X MPOU3BOACTBE. DIJIEKTpOMAarHUTHas HHIYKUUSA. OMBITHI
®dapanes. SBieHUs] CAMOMHYKIWUA. DHEPTUsI MAarHUTHOTO TOJIS.
JleficTBHE 311€KTPOMArHUTHOIO TOJIS1 HA )KMBOM OPraHU3M.
[Tpumenenne OMII B puznoTepanuu.

OnTHKa 1 CBETOBBIE
SIBJICHUS B
OpraHnu3max

l'eomempuueckas onmuka. OcHosvl pomomempuu. Bonnosas
ONnmuKa.

Otpaxenue u npenomsueHue cpera. [lomHoe oTpaxeHue u
UCIOJB30BAHUE O3TOTO SIBJICHHUS B ONTHYECKUX MpHOOpax.
CBeToBOIbI u ux IIPUMEHEHUE. DHepreTu4ecKue
¢doromerpuueckue BenumuuHbl. KpuBas BugHocTH. CBETOBBIE
(dboToMeTpuUeCKre BETUUNHBI.

NuTepdepenius ceta u crocoOsl ee HaOmoaeHus. Judpakuus
ceera. llondpusanus cBera, NOJSAPU30BAHHBIA U €CTECTBEHHBIM
ceeT. Jucnepcus csera. CnekTpbl U uX Tulbl. CrieKTpaibHbIN
adanu3. [lormomenue csera. 3akonbl byrepa u bepa.
buonornueckoe 3HauyeHue cosnHeyHoro ceera. Y@ u UK
W3Nly4eHUWe, UX  CBOMCTBA M  METOABl  HAOIIOACHHUS.
buonornueckoe aeiicteue YO u MK usnydenus. [IpumeHnenue
YO uznydyenust 1jisi ¢/X IpOM3BOACTBA.

KBanrtoBas u sanepHas
buznka

Keanmoesas onmuka. Cmpoenue amoma. Jlazepoi

SnepHas  Mojenb  CTpOEHUS aToMma. JIMCKpEeTHOCTD
SHepreTudeckux coctossHuii aroma. Iloctymarsr bopa. ATomMHOE
a1po, u3otponsl. CHEKTp aromMa BOAOPOJAA, MPAaBUIO OTOOpA.
VYpasuenus [lIpennnrepa.

PaanoakTHBHOCTb, €CTECTBEHHBIH CPOK PaIMOAKTUBHOCTH. d, f3,
Y —  u3NydYeHWe. BiusHMe — pajgMOaKTMBHOCTM  Ha
KU3HEIEATEIIBHOCTh OPraHMU3MOB. 3aKOHBl PagUOaKTHBHOIO
pacnana. Ilepmon mnomypacmana. CpenHee BpeMsl JKHU3HH.
AKTHBHOCTB 3JIEMEHTA.

DnemMeHTapHbIe YaCTUILBI, ux XapaKTePUCTUKU U
B3aUMOJICICTBUE. AHTHYAaCTHLIBI. Hyanusm CBONCTB
Mukpouactull. KBapkoBbeli cocrtaB  aapoHOB. KBaHTOBBIN
MeXaHu3M u3iaydeHus cBeta. Popmyna [lnanka. Porosddekr.
KBaHTOBBII ~ MeXaHM3M  DOrJOWIEHHS  cBeTa.  DOTOHBI
Kopnyckynsspuo —  BosmHOBOM  ayamusM. llomsatue o
dboTtoxummuueckux peakusax. DoOTOOMOIOTHYECKHE pPEeaKIHHU.
®otordpdexr. VYpaBHeHue OHmITEHHA. JlromunecyeHyus.
Penmeenosckoe u mennogoe uznyuenue.

[Inanerapnas wmogens aroma. Teopuss bopa. KBaHTOBBIN
MEXaHU3M JJIEKTPOHHBIX mepexonoB. CHHH  3IeKTpoHa.
[punnun ITaynu. [Ipupona terioBoro u3iaydeHus. AGCOIIOTHO
yepHoe Teno. 3akoH Credana — bomprmana, Buna. TemmoBoe
U3JIy4EHUE TeJla )KUBOTHBIX. Pa3nnyHble BUbI TIOMUHECIICHIIUH.
[IpaBuno Crokca. 3akon BaBunoBa. JIroMUHECIIEHTHBIN aHAIN3.
[lonyueHue pEHITEHOBCKOIO  H3JIy4€HHUs, €ro CBOWCTBA.
Pentrenoguarnocruka. Jlazepsl. dusnueckue u OUOIOrHUECKUE
CBOMCTBA JIa3€pHOT0 U3JIy4YCHUS.




4.2 Pa3geansl JMCHUILINHLI H BUABI 3aHATHI

OuHnas ¢gopma 00y4eHHs

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




4.3. 3aHsATHS CEMHMHAPCKOI0 THIIA

No TpynoemMkocTb

No | paznena Tema (dac.)

I/ | DUCIUILI O4YHas 3a04Has

WHBI

1 2 3 4 5

1. 1 [Tonsitue cunpl. 3akoHbl HbIOTOHA B HHEPIHMAIBHBIX 2 -
cHCcTeMax OTCYEeTa.

2. 1 006 u3mepeHun (U3NYECKUX BEIUYHUH U O MOTPEHTHOCTAX 2 -
M3MEPEHUI

3. 2 OcunoBHoe ypaBuenne MKT. CrneactBusi wu3 HeEro. 2 2
Pacnipenenenne sHeprum MO CTENEHSAM  CBOOOJBI.

BHyTpeHHsIsI SHeprus UAeaIbHOrO raza

4. 2 Buner temnooOmena. Tepmoperymsiuus oprasuzmMa u 2 -
Ter1000MeH B ¢/X. YpaBHeHue Ban-nep-Baannca

5. 2 JlaGopatopnasi pabora" M3ydeHue 3aKOHOB HACATBHOTO 2 -
rasa B TIPOLIECCE OMNPENEICHUsI IUIOTHOCTH 3€pHa C
IIOMOLIbIO BaltoMeHoMeTpa Jlepmanrosa."

6. 2 JlaGopaTopHnas pabora" MHccnenoBanue — (U3HYECKUX 2 -
CBOWCTB KHUJKOCTEM.

7. 3 TepMoanHaMuyecKue mapaMeTphl U Mpoiecchl. Termiora u 2 -
pabora, l-e Hawano TepMmoauHamuku. Pabora raza B
M30MpoIeccax

8. 4 DJNeKTpOHHAs TeopHs Toka B MerTauiax. 3akoH Oma B 2 2
mubdepennmansiom Buze. llorenuumomerpsl. TersioBbie
JeCTBUS TOKA. DJIEKTpOHATPEeBATEIbHBIE YCTPOUCTBA B C/X
IPOU3BOJICTB

9. 4 JlaGopaTopnast paborta" DnekTpuueckas Iemb W €€ 2 2
OCHOBHBI€ 3JIEMEHTHL. "

10. 4 JlaGopatopHass pabora" W3mepeHue CHJIbBI TOKa U 2 -
HANpSOKEHUST B DIIEKTPUYECKOH I W OIpeesieHHe
COTIPOTHUBIICHUSI OMOTKaHU."

11. 4 Jlaboparopuas pabota" WccienoBaHue 3IEKTPUYECKOTO 2 -
nojasi B BOJHOW  cCpede U OMNpENeleHHue  ero
HaNpsHKEHHOCTH."

12. 5 Otpaxkenue u npenomiieHne ceera. IlonHoe oTpakeHue u 2 -
UCTIOJIF30BaHUE JTOTO SBICHHUS B ONTHYECKHX MPUOOpax.

CBETOBO/IbI M UX IPUMEHEHUE

13. 5 WNutepdepeniius cBeta W CHOCOObI €€  HAOIIOJCHHUS. 2 -
Hudpaxmus ceeta. [lomsipusanus cBera, MOISIPU30BAHHBIN
Y €CTECTBEHHBIN CBET.

14. 5 JlaboparopHass  pabora  "OmpexaeneHue  IMOKaszaTems 2 2
MPETOMIICHUS CTEKJIA C TOMOIIbI0 MHUKPOCKOMa."

15. 5 JlaGopatopnast pabora "M3ydeHuwe 3akoHA TMOTJIOIICHUS 2 -
ceera."

16. 6 ®opmyna [Tnanka. ®@orodddexr. KBaHTOBBIIT MexaHH3M 2 -
norjonieHus ceeta. GOTOHBI.

HTroro: 32 8

4.4. IlpuMepHas TeMaTHKAa KYPCOBBIX MPOEKTOB (padoT) - ne npedycmompeno OIIOII.




5. Opranusanus CaMoCTOSITeIbHON PadoThl 00y4aKOIIUXCH M0 JUCHHUILINHE
5.1 Tunbl caMOCTOATEIbHOI PadOThI M €€ KOHTPOJIb

Tun caMmocTosiTeJIbHOH PadoThI dopma 00yueHus Tekyuuii KOHTPOJIb
ouHas 3a04Has

[IpopaboTka MaTepuaia JEKIIHH, 30 TECTUPOBAHUE

[IOJATOTOBKA K 3aHATUIM 69

CamMocTosTenbHOE U3YYEeHHUE TEM 4 TECTUPOBAHUE

WA
cobecenoBanue

PacuerHo-Tpaduueckue paboTl 26 - 3alUTa

KoHTpoJibHBIE PabOTHI - 25 3aIIuTa
BCEr0 4acoB: 60 94

5.2 YueOHO-MeTOANYeCKHEe MATEPHAJIBI IJIsl CAMOCTOSITE/IbHOI PadoThI

MeTOI[I/I‘-ICCKI/Ie YKaBaHI/ISI JJIA CaMOCTOﬂTeJIBHOfl pa6OTI)I 10 OJUCIHUIIIINHEC d)mm(a JUUIA
CTYJIEHTOB OYHOM, OYHO-320YHON U 3a04HON (popM OOyueHHUs MO HAMPABICHUIO MOATOTOBKHU
3oorexHnus, / Coct. E. A. IIpockypskosa. — Tromens: ['AY Cesepnoro 3aypanbs, 2015. — 61 c.

5.3 TeMbl, BBIHOCMMbI€ HA CAMOCTOSITEIbHOE U3y4YeHHe

1. MOMEHT cuJ1 OTHOCUTEIBHO HETIOABUKHON OCH. Y CIIOBHS paBHOBECHS TE€J, UMEIOIUX OCh
BpauieHus. [1apa cui. LleHTp TsKECTH TBEPIOTO TENa.

2. IIpumeHeHune ycIIOBUs paBHOBECHS JUUIsl BHIYMCIICHUS LIEHTpa TskecTH. CTaTUUECKUe CUCTEMbI
B OIIOPHO-ABUTaTEIbHOM aNapaTe >KUBOTHBIX.

3. SIBnenus nepenoca. 3akoHsl Puka u Pypse. SABneHus nepeHoca B OMOJOrMUECKUX CUCTEMAX.
Buner Temmoodmena. TepMopery s opraHu3Ma 1 TerIoo0MeH B ¢/X.

4. YpasHeHnue Ban-nep-Baanbsca. Kpucramimueckoe cocrosinue BemiectBa. CoknxeHHE Ta30B.

5. O6paTumbie U HEOOPATUMEIE MPOIIECCHI, 2-€ HAYAJI0 TEPMOTUHAMUKH.

6. [Mpunuun neiictBus TemoBoit MamuHbl. [{ukn Kapuo u ero KIIJI. TemioBble MamuHbI U
XOJIOJINJIbHBIE YCTAHOBKU B C/X.

7. [lonatue »sHTporuu. 3akoH He YyObIBaHUS OSHTponuu. [loHsATHE 00 OTKPBITHIX
TEPMOJMHAMHUECKUX crcTeMax. JKUBOM OpraHu3M Kak OTKpbITasi TEPMOJUHAMUYECKAs CHUCTEMA.
8. 1-e Hauano TepMoAMHaMUKHU B Ouosoruu. [IpeBpaiieHue sHeprun B ONOIOTHYECKUX
CUCTEMax M dHEpPreTHdecKuil 0agaHc )KMBOTO opranusma. Temnonpoaykuusa. AKKyMyJIHpOBaHHE
sHepruu B Mosekysnax AT®. I[lepeHoc Teria B )KMBBIX OPraHU3MaXx.

9. 2-e Havao TepmoauHaMukH B ononorun. @opmyna [Mpuroxxuna. KI1/1 Mbrmiis!.

10. DnexTpuueckue siBIeHUS B OMOJOTMYECKUX CHCTEMAX.

11. CamocTtosiTenbHas U HECaMOCTOSITeNIbHAas MPOBOAUMOCTh Tra3oB. BonprammnepHas
XapaKTEpUCTHKA Ia30BOT0 pa3psAa. 3aKOHBI AJIEKTPOJIN3A.

12. Tlopor pa3zpsokeHHs B TKaHsSX. [IpoXokaeHHE IMMOCTOSHHOTO TOKa Yepe3 JKUBBIE TKaHHU.
JlelicTBue TOCTOSHHOTO TOKa Ha oOpraHusM. [anpBaHM3auus, 3JeKTpodope3, 3IIEKTPO.
MOTEHIUAI.

13. MeMOpanHbIi IOTeHIHAN. TpaHCTIOPT BEIIECTB Yepe3 KIeTouHble MeMOpanbl. OcMoc.
[TonsiTve 0 KanKueBO - HATPUEBOM Hacoce. buonoreHMab.

14. DnexktpomarHuTtHas uHAYKUUSA. OmnbiTel Papanes. SIBIeHUS CAaMOUMHIYKIMH. DHEPrus
MarHMTHOTO NoJjs. [[eficTBHE 2JEKTPOMAarHUTHOI'O TOJISl Ha JKUBOIM OpPraHU3M.

15. [Ipumenenne DMII B pusnorepanuu.

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

17. llonspuzanus cBera, MOISPU30BAHHBIN U ecTeCTBEeHHBIN cBeT. Jlucnepcus cBeta. CieKTpbl
1 uX TUnbl. ClIeKTpaJIbHBIN aHaIU3.

18. YO u UK u3nydeHue, ux CBONCTBA M METOJIbI HaOMIOAeHHS. bronormueckoe neficteue YO u
UK uznyuenus. [Ipumenenune Y@ uznyueHus 1is ¢/X IpOU3BOJICTBA.

19. IIpupoxa TerioBoro u3aydeHus. AGComoTHO YepHoe Teno. 3akoH Credana — borbiMana,
Buna. TeruioBoe n3iydeHue Tena )KUBOTHBIX.




20. Paznuunbie Buabl momuHecteHun. [Ipasmno Ctokca. 3akoH BaBunosa. JIFOMIUHECIIEHTHBIH
aHaJn3.

21. IlonyyeHne peHTreHOBCKOTO M3JIy4EHUs, €r0 CBOMCTBA. PEeHTreHoMarHocTikKa.

22. JIazepsl. dusnueckue U OMOIOTHYSCKAE CBOMCTBA Ja3€PHOTO U3ITyYCHHS.

5.3. Tembl pedepatoB:

BOoo~NOoOR~WDNE

15.
16.

17.

18.
19.

20.
21.
22.

23.

24,
25.
26.
217.
28.

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

37.
38.

0.
. buonornueckoe eicTBUE paluOAKTUBHBIX JTy4Eil.
12.
13.
14.

buonornueckoe eiicTBUE PEHTT€HOBCKUX JIyUEH.

VY bpTpa3Byk U OHOJIOTHS.

DXO0 B KU3HH KUBOTHBIX.

buodwusuka yapTpasByka.

Pons MomeHTa CHIIb, MOMEHTA MHEPLIMU B IBUXKCHUH HACEKOMBIX, IITHII, >)KUBOTHBIX.
TennooOMeH, €ro poib B )KU3HH KUBOTHBIX.

[TpuMmeHeHue dIIeKTpuIecTBa B OMOJIOTHH.

DneKkTpoU3uKa KUBOT'O OpraHu3Ma.

Kak nosiBiasrorcss OMOTOKH.

brodusrka mopaxxeHus MEKTPUICCTBOM.

DNEKTPOMarHUTHOE U3JIyYEHHUE U €r0 IEHCTBUE HA OPTaHNU3M KUBOTHBIX.
JlelicTBME HOHU3UPYIOIINX U3ITYUYCHHUIN Ha KIIETKY.
BnusiHue MOHM3MPYIOIMX H3JIyYEHUH Ha HEPBHYIO CHCTEMY, OpraHbl YyBCTB, TKaHH,
SH/IOKPUHHBIE KEJE3bI.

Peakuust KpoBU M KPOBETBOPHBIX OPraHOB HA MOHU3HUPYIOIINE U3ITyUEHUS.
JleiicTBrE MOHU3UPYIOIIETO MU3IYyYEHHUS HA OpraHbl MUIEBAPEHUS, CEPACUHOCOCYIUCTYIO
CUCTEMY, OPraHbl AbIXaHMsI, OpraHbl BBIACICHNS, HA KOCTHU, XPSAILIHM, MBIIIIBI, HA OPraHbl
Pa3MHOXXEHUSI U TOTOMCTBO KUBOTHBIX.
3HAaYEHUE €CTECTBEHHOM PaJuOaKTUBHOCTU U MaJIbIX 03 MOHU3UPYIOLIMX U3Iy4YEHUH B
OMOJIOTMYECKHUX MPOIECccax.
JIyueBbie mopaxxeHus )KUBOTHBIX.
Hcnonp30BaHne pauOaKTUBHBIX U30TONOB B KAUECTBE NHIUKATOPOB (MEUEHBIX aTOMOB),
JUISL TUATHOCTHKU U JIEYEHUS] )KUBOTHBIX.

Crepuinzanys ¢ HOMOUIbIO HOHU3UPYIOMIUX U3TYYEHHH.
Pagnomerpuueckas ¥ paguoxXuMHuyeckas SKCIepTU3a 00bEKTOB BETEPHHAPHOTO HA30pa.
Senenus  nuddy3un uw ero poiib B OOECIEUEHUH IKUZHENEATCIBHOCTH KUBBIX
OpraHU3MOB.

Il 3akoH TepMOAMHAMHUKHU ISl OTKPBITBIX cHucTeM. CTalmoHapHOE COCTOSTHUE
OMOJIOTHYECKUX OOBEKTOB.
Kunkue kpuctamisl ux pusnueckue cBoiicta. Kuakre kpuctauisl B 0M000bEKTaX.
MexaHnKa cepIeYHOCOCY IUCTON CUCTEMBI.
O¢ddext Jlomnepa u ero uCnoab30BaHUE B YIbTPa3BYKOBOW AMATHOCTHUKE.
I'eomarHuTHOE MOJIE, €TO BIHUSIHUE HA )KUBBIE OPTaHU3MBI.
[IpyMeHeHre MarHuTHOTO MOJI B TEPAaNeBTUYECKUX LEIsIX. MexaHu3M OHOIOrHYecKoro
JENCTBUS MAarHUTHOTO TIOJISL.
CBeToBO/IbI ¥ IPUMEHEHHE BOJIOKOHHOM ONTHKHU B IMATHOCTUKE U XUPYPIHH.
[Tornomenue ceera. Meron komopuMeTpun. POTOIIEKTPUUECKUNA KOJTOPUMETP.
[TpunuMn paboThl AIEKTPOHHOT'O MUKPOCKOIIA.
Buomomunucuenus. Ceepxciaboe CBEUEHUE KUBBIX TKaHEH.
Hepemennsie npo6iieMbl GU3NKU U OMODU3UKH.
JBmwxenue. J[ixeHue B AByX usMepenusix. [Ipbokok B JuMHY ¢ pas30era.
Pounb ¢usuku B pemeHnn rinodanbHbIX TPOOIEM.
Cunbl B coctossiHuu paBHoBecusi. (CucTeMbl BRITSKKM KocTel. Cuilbl, eicTByIOmMe Ha
MBIIIIIBI ¥ KOCTH).
@yHaMEHTAJIBHBIE CUJIBI TPUPOJIBI.
3aKOHBI COXpaHEHUs B (PU3HKE.



39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
5l.
52.
53.
54.
55.
56.
S57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

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

86.
87.
88.
89.
90.

Cunel B mpupoze.

PacTenus — reHnanbHble HHXXEHEPBI B IPUPOJIE.
VYipyrue cBOWCTBa KOCTEM U TKaHEH.

[Ipounsie maTepuansl. CIuiaBsbl.

VYcTanocTs U Moi3y4yecTb MaTepuaioB.
TBepbIe NEKTPOIIATHI.

Mertannyprust u 6uosorusi.

Ypyrocrts U BS3KOCTb.

buoputmust u ee mpo6iemsl.

IIpupona u purMm.

Prutmudeckue npoueccsl B )KUBBIX OpraHU3Max.
Kocmuueckast GMOpUTMOIIOTHSI.

®dusnka u My3bIKa.

O BomHAax, KOJIEOAHUSIX U KIIETKaX.

Konebanus u nepeMeHHbIE CUIIbI.

BosHOBas MexaHuKa.

PenstuBucTckas MexaHuka.

AKyCTHYECKHE CPEICTBA YIPABIEHUS [IOBEICHUEM KUBOTHBIX.
3BYyK. 3BYK MOpHA.

VYAbTpa3ByK B 300MHXEHEPHOU MTPAKTHKE.
bronoruueckoe neicTBue yabTpa3ByKa.

3BYK U €ro npupo/a.

VYbpTpa3ByK U €ro NIPUMEHEHHUE B CEJIbCKOM XO3HCTBE.
POoTOTEPMOAKYCTHKA.

BoznelicTBue yapTpa3ByKa Ha BELIECTBO.
VYnbTpa3BykoBbie hoTorpadum.

bricTpee 3ByKa.

[TpoGnemsr mobienust KIIJ[ TernnoBeix aBurateneit u peanbHbie Bo3moxknoctu MI'J] -

JJIEKTPOrE€HEPATOPOB.
HeB03M0KHOCTB BEUHOTO JABUTATENSI BTOPOTO POJIA.

JKnBo#i oprannsm — OTKpbITas TEPMOAMHAMHYECKAs CUCTEMA.

Poxnenune u nepBble Maru 31eKTPOOUOIOTHH.

Kak B kJ1eTKEe BO3HMKAET Pa3HOCTH TOTEHIIUAIIOB?

Kak Bo3HHMKaeT HEpBHBII UMITYJIbC?

JKupoii Tenerpad.

OO0111eHnE KIETOK MEXAY COOOM.

Hcnonp30BaHNE «GKUBOTHOIO» JIEKTPUYECTBA IJIS PELIECHUS BaXKHEHUIINX 3a/1a4.

Kak axynel ncnonb3ytor 3akoH OMa ¥ TEOpUIO BEPOSITHOCTEH?

bopwba ¢ mrymamu.

DNEKTPUUECKOE OPYKUE U IIEKTPOIOKATOPHI.

DeKTpUYecKoe X0351icTBO HH(DY30pHH.

DIIEKTPOCTAaHIMH KIIETOK. bakTepuu - nepBble 2JIEKTPUKHU 3€MIIH.

IIpupona ceera.

B3anMozeiicTBre cBeTa ¢ BEIECTBAMH.

JIxoMMHECIICHTHBIN aHAIIU3.

buonoruueckoe neiicteue MK — nznnydenus u ero npuMeHeHUe B ¢/X )KUBOTHOBO/ICTBE.
Buonornueckoe neiicteue Y® — nznyyeHus U ero IpuMeHEeHHE B C/X )KUBOTHOBO/ICTBE.

buonoruueckoe neiicrBue nasepHoro usnydenus. [Ipumenenue JlazepoB B OHOJIOTUH U

MEIUIIHE.
brodusuka 3puTeILHOTO BOCIPHUSTHS.
[TpoGieMbl pa3BUTHSI ATOMHOW YHEPTETHKH.
Antnuactunsl Bo BeereHHOM.

CHoBa 00 aTOMHBIX CTaHIIHUAIX.

YacTtuua, KOTOpyro HaJ0 HANTH.



91. [IpuMeHeHHE PATHMOAKTUBHBIX U30TOIOB B CEILCKOM XO3sIHCTBE.
92. PagnoakTUBHOCTE B HAIIIEM JOME.

6. DoHJ OLIEHOYHBIX CPEJCTB VISl MPOBeIeHHU MPOMEKYTOYHOI aTTecTauuu
o0y4yammxcs Mo AUCHUILIHHE

6.1 Ilepeyenb KOMIeTeHIMI ¢ YKa3aHUEM 3TanoB UX (pOpMUPOBaHUS B NpoLecce

0CBOCHUs1 00pa30BaTEJIbHON MPOrPpaMMbl

Koo Nupukarop Haunmenosanue
[lepeueHs TIaHUPYEMBIX PE3YJIbTATOB
Komne- JOCTHKEHUS OLICHOYHOT'O

OGy‘ICHI/ISI 110 JUCHHMITIIMHE
merHyuu KOMIICTCHIIMU CpCACTBA

3namo: Tecr

- COBpPEMEHHBIE dusmueckue | 3a9eTHbii Guer
[peJICTaBICHUS 00 OKpY>KaroleM
YeJIOBEKa COBPEMEHHOM  MHPE;

- OCHOBHBIE TEOpPHH U (PyHIAAMEHTaIbHbIC
MOHATHS (U3WUKH, 3aKOHBI W SIBIICHWS,
TPaHUIBI UX IPUMEHUMOCTH;

- Ha3HAueHWE W TPHUHIIMIBI JICHCTBUS
BOKHEUINX (PU3HYECKUX MPHUOOPOB.
Ymems:

- NPUMEHSATh  pPa3lUYHbIE  METObI
du3nYecKux H3MepeHud u 00paboTKH
HKCIIEPUMEHTAJIbHBIX IaHHBIX;

- OOBSCHATH OCHOBHbBIE HaOJIOaeMble
MNPUPOJHbIE W TEXHOTEHHBIC SIBICHUS W
3pdekThl ¢ mo3unuu (yHIaMEHTAITBHBIX
buznyecKuX MpeacTaBIeHU;

N-4onk-4
Ucnonp3yer 3HaHUS
OCHOBHBIX 3aKOHOB

W3UKH
¢ - peliaTth 3a7aud W3 pa3IMYHBIX Pa3/Ie/ioB
HEOOXOAUMBIX  JUIS
OIIK-4 bu3uKy;

peleHus .

- paboratb C  ammaparypod A
CTaHJAPTHBIX 3aJau %

(U3NUECKUX UCCIICIOBaHUIA,
B obnactu

. |- BBIIENATH KOHKpPETHOE (PH3HUECKOE

npodeccuoHaNbHOM

CONepKaHWE B NPHUKIAJHBIX 3aJadax
JCSITEIbHOCTH

MpoeCCUOHAIBHON JESTEIHHOCTH.
Bnaoemy:

- HaBBIKOM TMPOBEIEHUS (PHU3UIECKOTO
DKCIIEPUMEHTa, B TOM 4YHCIIe MPaBUILHO
OKCILUTYyaTUPOBATh OCHOBHBIC MPUOOPHI U

obopyaoBaHue B COBpPEMEHHOM
¢duznueckoil maboparopuu;

- HAaBBIKOM 00paboTku U
UHTEPIPETHPOBAHHSI pe3yIbTaToOB
IKCIIEPUMEHTA;

- HaBBIKOM MPUMEHEHHS  OCHOBHBIX
METOJIOB (pU3MKO-MaTEeMaTHYECKOTO
aHam3a TUIst pelieHus

CCTCCTBCHHOHAYYHLIX 3a/1a4.




6.2. lIkaanl oeHNBaHUSA
IlIkaja oneHUBaHHs 3a4eTa

— OIIEHKA «3a4TEHOY» BBICTABJISACTCS, €CJIM 00yJaIOIIUKCS 00IaIaeT JOCTATOYHO MOJHBIM
3HaHHEM Kypca (DU3UKH; €ro OTBET IMPEJACTaBISCT IPAMOTHOE M3JIOKCHHE y4eOHOro Marepualia
M0 CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B (DOPMYJIHPOBAHUM TOHITHA U
3aKOHOB; MPABWJIBHO MPUMEHEHBI TEOPETUYCCKUE TOJIOKEHUS, MOATBEPIKICHHBIC PUMEpPaMH;
cAeNaH BBIBOJ; 00a BOMpPOCA OCBEHICHBI IOJHOCTHIO WM  JOBOASTCS JIO JIOTHYECKOTO
3aBEpPIICHHS ITPU HABOIAIIMX/TOIIOTHUTEIBHBIX BOIIPOCAX MPEIOIaBaTelIs,;

— OIICHKA «HE 3aYTCHO» BBICTABJISACTCS, €CIU OOYYAIOIIUKCSA HE 3HACT 3HAYMTEIbHYIO
4acTh MaTepuaya; JOMYCTUJ CYIIECTBEHHBIC OIIMOKK B TIPOIECCE H3JIOKEHHUS; HE YMEeT
BBIJICJIUTH TJIABHOC U CJCJIaTh BBIBOJ; IPUBOIUT OMIMOOYHBIC ONPECIICHUS, H OJIMH BOIIPOC HE
PaccMOTpPEH JI0 KOHIIA, HABOSIIIME BOMPOCKHI HE TTIOMOTAIOT.

IMIkana omeHUBaAHUSA TCCTHUPOBAHUS HA 324Y€TEC

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

6.4. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH MHbIE MATEPHAJIBI:
VYka3aHbl B IpUIOKEHUH 1.

7. IlepeyeHb OCHOBHOI ¥ /IONOJIHUTEJIbHOI Yy4eOHOH JHTepaTypbl, HEOOXOAUMOH 1JIf
OCBOCHHUSA TUCIHHUILINHEI

a) OCHOBHas JUTEpaTypa:

1. ®wuzuka. Arpomexanuka : yuebHoe nocodbue / cocrautenu U. M. /Izto, C. B. Bukyros, U. B.
TuxonkuH. — HoBocubupck : HoBocuOupckuil rocy1apcTBEHHbIN arpapHblii YHUBEPCUTET,
2011. — 231 c. — ISBN 2227-8397. — TeKcT : 37eKTPOHHBIH // DNEeKTPOHHO-OUOIMoTeUHas
cucrema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/64796.html

2. Kypb6aues, 0. ®. ®usuka : yuebnoe nocodue / 0. @. KypbaueB. — Mocksa : EBpasuiickuii
OTKPBITBIA HHCTUTYT, 2011. — 216 ¢. — ISBN 978-5-374-00523-3. — TekcT : 3IeKTpOHHBIN
// DNeKTPOHHO-O0MOIMOTeYHAs cucrema IPR BOOKS : [caliT]. —
URL:https://www.iprbookshop.ru/11106.html

0) JomoNHUTENbHAS TUTEpaTypa:

3. Kazanuesa, A. b. CoopHHMK BOnpoCOB M 3ajau 1o obmeil ¢pusuke. Paznen 5. MonekynspHas
¢uzuka : yuebHoe nocodue / A. b. Kazanuesa, H. B. Couna, I'. H. 'onbuiman. — Mockaa :
[Tpomereit, 2012. — 144 c. — ISBN 978-5-7042-2340-5. — TekcT : 31€KTPOHHBINA //
OnekTpoHHO-Oubmoreunas  cucrema  [PR BOOKS : [catit]. = —  URL:
https://www.iprbookshop.ru/18616.html

4. KoukwuH, b. b. ®u3uka. Yacts [. Mexanuka. MonexkynsapHas Gu3nka U TEPMOJUHAMHKA :
yuebHoe nocobue / b. b. Konkun, B. II. Cadpponos, f. b. Koncrantunosa. — PocToB-Ha-
Hony : Ceepo-KaBkaszckuii ¢unman MOCKOBCKOTO TEXHHYECKOTO YHHBEPCHTETA CBSI3U M
uHpopmaruku, 2011. — 61 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH // DIeKTPOHHO-
OubIMoTeYHAas cucTemMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/61320.html

5. MonekynspHas ¢pu3nKa U OCHOBBI TEPMOJIUHAMUKH : ydeOHoe nocobue / coctasurenu O. M.

AnpikoBa. — AcTpaxaHb : ACTpaxaHCKUH TOCYNapCTBEHHBIN yHHBepcUTeT, M3marenbckuit
oM «AcTpaxaHckuil yHuBepcuteT», 2019. — 223 ¢. — ISBN 978-5-9926-1058-1. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-OmOmmoTeunas cuctema I[PR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/99503.html
6. COopHuK BOmpocoB U 3amad mo ooOmiei ¢usuke. Pazmen 3. Onrtuka. Paznen 4. KBantoBas
¢usuka / H. B. Couna, A. b. Kazannesa, 1. A. BacunbeBa, I'. H. 'onmpiiman. — Mockaa :




[Tpomereit, 2013. — 194 c. — ISBN 978-5-7042-2414-3. — TekcT : 3JEKTPOHHBINA //
OnekTpoHHO-Oubmoreunas  cucrema  [PR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/24021.html.

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

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

www.ph4s.ru - ®usuka, XuMUsI, MaTeMaTHKa CTYJICHTaM M IIKOJbHHKaM. OOpa3oBaTe/IbHbIH
npoekT A.M.Bapruna. YueOHUKH U Ipyras JUTeparypa.

www.fizika.ru - ®usuka. Ru. Caitt mis npenogaBarescii GU3MKH, yJaIUXCs U UX POTUTEIICH.

9. MeToauuecKkue YKazaHust AJasd Oﬁy‘lalOIIII/IXCH M0 OCBOCHHIO TUCHHUIIIMHBI

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

2. bemanosckuii A.C., ®u3uka ¢ oCHOBaMU OMO(PHU3UKH, METOMYSCKUC YKA3aHHS 10 U3YICHUIO
TUCHUIUIMHBL W 3aJaHusl A7 CaMOCTOSITENIbHOM paboThl 3a04HON (opmbl 0OydeHHUS 1O
HAIpaBJICHUSM: 300TEXHUS, BETEPUHAPHUS, BETCPHHAPHO-CAHUTAPHAS IKCIIEPTH3a, OMOIOTHSA. —
Tromens: TTCXA, 2012. — 105 c.

3. IIpockypsikoBa, E. A. ®u3uka seMeHTapHBIX YacTHIl: y4eO.mocodue i c.-X. By3os/ E. A.
[TpockypsikoBa. — Tromens: TAYC3, 2013.- 104 c.

10. [lepeyens HH(POPMAITHOHHBIX TEXHOJIOTHI — He TpedyeTcsi

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIHIINHBI

1-23 JlaGoparopusi ONTHKW: YCTaHOBKA /IS WM3MEPEHHS JUIMHBI BOJHBL. JAU(PPAKIMOHHASL
peleTka, EeKTpUUYecKas JlaMIa, MUKPOCKOII, CTEKJITHHbIE IJIACTUHBI, MUKPOMETp, BaKyyMHBIH
(doTO37EeMEHT, JTaJOHHAs JIAMIIOYKA, ONTHYECKas CKaMbs, MHUKpPOAMIEPMETP, BOJBTMETP,
HOTEHIIMOMETP, COETUHHUTEIbHbIE TPOBOJIA.

1-24 JlaGoparopusi 3JIEKTPOCTATUKM M  3JEKTPOJMHAMHUKH: aMIIEPMETpPbI, BOJBTMETPHI
pa3iIu4YHBIX BHIOB, MOTEHIHOMETP, BOJBTMETP, aMIEPMETP, COIPOTHUBIIEHHE HArpy3Ku
(peoctar), kirod, uctoyHuk nuraHus 200 B, manTtorpad, peocrar, Kirod, 30HA, UCTOYHHMK
nutanus 50 B, TepmucTOp, MarasuH CONPOTUBIEHUS, TEPMOMETP, TallbBAHOMETP, KIIIOY,
MOTCHIUOMETP,  DJIEKTpUYECKas IUIMTKA, TAaHICHC - TalbBAHOMETP, IIOTEHLUOMETD,
nepeKIIoyaTeNb, KOMIac, UICTOYHUK Toka 50 B.

1-18 JlaGopaTopust MEXaHUKH U MOJeKyJsipHON (usuku: [IprOopel Mo onpeaesaeHn o MIOTHOCTH
TBEPAOro Tea (aBTOPCKOE UCIOIHEHHE), 0 U3YUEHUIO KOJIEOATeIbHOTO JIBUKEHUS (aBTOPCKOE
UCTIOJIHEHHE), TI0 U3YYEHUIO BPAIaTeIbHOTO IBUXKEHUS (aBTOPCKOE MCIIOIHEHHE), TI0 U3YUYEHUIO
BpAaIllaTeIbHOTO JBUXKEHHSI (aBTOPCKOE HCIIOJHEHHUE), MO OIpPENEICHHUIO SBICHUS BSI3KOCTH
KHUJIKOCTH, K03(h(PpUIlmeHTa MOBEPXHOCTHOT'O HATSXKEHUS KHUJIKOCTU (aBTOPCKOE UCIIOTHEHHUE).

12. OcobdeHHOCTH OCBOEHHSI JUCHUILUIMHBI JJIi MHBAJIWIOB M JIMI € OrPaHMYEHHBIMH
BO3MOKHOCTAMU 310POBbS

OOyuenue oOydwarImUXcs C OTFPAaHUYCHHBIMH BO3MOJKHOCTSAMH  37I0POBbS  IpH
HEOOXOJMMOCTH OCYLIECTBIISIETCS. Ha OCHOBE aJalTUPOBAHHOM paboyell mporpamMMmsl ¢
UCMOJIb30BAaHUEM  CHELUMAIbHBIX METOJOB OOy4eHHS U JAUJAKTHYECKHMX MaTepHaoB,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTeH NCHUXO(MU3UYECKOTO pa3BUTHS, HHAWBHYabHBIX
BO3MOXKHOCTEH U COCTOSHUS 310pPOBBS TAKUX 00ydarouuxcs (00ydaronierocs).


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

B 1mensax ocBoeHuss yd4eOHOW mporpamMmbl JUCHUIUIMHBI HHBATAIAMH M JIAIAMU C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/JOPOBBSI 00ECIIEUNBACTCS:

* U1 WHBAIMAOB W JIMI C OrPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBBSI IO 3PEHUIO:
pa3MelleHue B JOCTYMHBIX AJi1 00ydaroluXcsl, SBISIOUIMXCSA CIENbIMU WUIH CIa00BUIAIIMMU,
MecTax M B aJalTUPOBAaHHON (opme crnpaBOYHOH HHGPOpPMALMK O PACHHCAHUU Y4EOHBIX
3aHATUN; TPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO oOyuJaroniemycs HEOOXOIUMYIO

MTOMOIIIb; BBIITYCK aTbTEPHATHBHBIX ()OPMATOB METOAMYECKUX MaTepHaJoB
(xpynHBIA mpUGT WK ayarodaisibl), UCIOJIb30BaHUE Bepcuu caiTa i ciaboBuasmux DbC
IPR BOOKS wu cniennansnoro moominbsHoro npuiokeruss IPR BOOKS WV-Reader (mporpammbl
HEBU3YaJbHOTO JOCTyna K HH(OpMAIMH, NPEAHA3HAYCHHOH JUII MOOWJIBHBIX YCTpPOMCTB,
paboTtarommx Ha ornepanuoHHo cucreMe Android m 10S, xkoTopas He TpeOyeT crenuaibHO
00y4eHHOTO accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTarOT CO CBOMM YCTPOWCTBOM
MPUBBIYHBIM CITIOCOOOM, UCIOJIB3YS CHIEIUANBHBIEC IITATHBIE IPOTPaMMBbI JJI HE3PAYUX JIOJEH, ¢
koTopbiMu [PR BOOKS WV-Reader umeer noiaHyo COBMECTUMOCTB);

* Uil MHBAIMAOB M JIMI C OrPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3[0POBBSl IO CIYyXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJCTBAMHU BOCIIPOM3BEICHHE HHPOPMALINY;

* Il WHBAIMIOB M JIMI C OTPAaHHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS, HMEIOIIUX
HapyIIEHUs] OMOPHO-IBUTATEIBHOTO alllapaTa: BO3MOXKHOCTH OECIHPENTCTBEHHOTO JIOCTYTIa
oOy4aromuxcsi B yueOHbIE MOMEILIEHUs, TyaJlleTHbIe KOMHATHI U JAPYyTue MmoMeleHus kadeapsl, a
TaKXe MpeObIBaHNE B YKA3aHHBIX  [TOMEUICHUSX.

OO6pa3oBaHre 00y4aromMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI MOXKET OBIThH
OpPraHMU30BaHO KaK COBMECTHO C APYTUMH OOYYaIOUIMMHUCS, TaK U B OTACIBHBIX TPYINaxX WIK B
OTJICIIbHBIX OpPraHU3aIUsX.
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KOHTPOJIBHBIE 3ATAHUS U UHBIE MATEPUAJIBI OHEHKH
3HAHWH, YMEHUI, HABBIKOB U (MJIH) ONBITA JAeATeJILHOCTH, XapaKTepu3yKolne
Tanbl GopMHUPOBAHUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCIMIIINHBI

PU3NKA

1.Bonpochl K MIpOMeKYTOYHOM aTTecTanuu B popme 3auera

OIIK-4 - Criocoben
000CHOBBIBAThH U
pean30BbIBATH B
npodeccuoHaIbHOM
JEATETLHOCTH
COBPEMEHHBIC
TEXHOJIOTMH C
HCIIOJIb30BAHUEM
npubOpHO-
WHCTPYMEHTAIILHOU 0a3bl
1 HCITOJIb30BaTh
OCHOBHBIE €CTECTBEHHBIE,
OuoyloruuecKue u
podeccuoHaIbHbIC
ITOHATHSA, a TAKKE
METO/IbI IIPH PEIICHUH
o0menpodeccCuoHaTbHBIX
3a7a4

1) MexaHudyeckoe  JBIKEHHE. BHIBl ~ MEXaHHYECKOTO
JBUKEHUSL. Cpennsis, MIHOBEHHas CKOPOCTb
IOCTYIATEJIbHOTO JBUKECHHUS.

2) CpenHee, MrHOBEHHOE YCKOPEHHE MOCTYIATEILHOIO
JIBWXKeHUs.  HopMmanpHOE,  TaHI€HUHAIBHOE,  IOJIHOE
YCKOpEHHE.

3) CpenHee, MrHOBEHHOE YrioBoe yckopeHue. CBs3b

YTJIOBOT'O YCKOPEHUS C TAHTCHITHAIbHBIM.

4) Cpenusisi, MTHOBCHHAsI yIJIoBasi CKOPOCTh. BpararenbHas
CKOpPOCTb.

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

6) HWmnynbc. 3aKOH COXpaHCHUST HMITYJIbCOB.

7) MomeHT cuibl (B BEKTOPHOM M CKaIIpHOM BHjeE). Iliedo
CHUIBL.

8) MomeHT uHepiUH (I dJIeMeHTapHOH Macchl). OT dero
3aBHCUT MOMEHT UHEPIIH TBEPOTO Tela.

9) OcHOBHOE  ypaBHEHHEC  JWHAMHUKHA  BpalaTeJIbHOIO
nBoKeHUs. [IpoBecTH aHANOTHIO JAaHHOTO YpaBHEHUS CO 2
— M 3aKkoHOM HproTOHA.

10) KonebaTenbHOe  JBMKEHUE.  YpPaBHCHHE  CKOPOCTH,
YCKOPEHHUs, KOOPJMHATHl HE3aTyXaloIUX TI'apMOHHYECKUX
KojeOaHuil. AMIUINTY 1A, IEPUO/I, YaCTOTa KOjeOaHuH.

11) BeiHyxaeHHbIe KoieOanus. Pe3oHaHc.

12) Pabora (ssemeHTapHas, MoyHasA). MOIIHOCTE (CpeaHss,
MTHOBEHHas1). OHeprus. Buisl sHeprum (KuHeTH4eckas,
MOTEHIUATbHAs).

13) TMonHass MexaHUUYeCKasi SHEPTUsl. DHEPTUsl BPALIAOIIETOCS
Tena. 3aKOH COXpaHEHHsI MEXaHUYEeCKO dSHEPTHH.

14) MexaHnudeckie BOJHBL. ~BHIbl  BOJNH: IONEpPEYHbIE,
MIPOJIOJIbHBIE. Y PaBHEHHE IIJIOCKOM MEXAHUYECKOU BOJIHBI.

15) 3BykoBbic BOJIHBI. HTCHCHBHOCTH 3ByKa. YPOBEHBb
WHTEHCUBHOCTH. 3akoH BebGepa — ®exnHepa. 3BYyKOBOE
JIaBJICHHUE.

16) VabstpasByk. Uudpassyk. Dddexr [lommepa. dopmyna
gactoTel J[lommepa. Ilpumepsl mnpumeHenus 3¢dekra

Jlomuiepa B MeUITMHE U OMOJIOTHH.

17) Ocuosubie nosnoxxenuss MKT. CteneHb cBOOO B MOJICKYIL.

18) OcuoBrHoe ypaBHenne MKT. Cpemussi KuHETHYECKas
JHEprusi MOJeKyl. AOCONIOTHas MIKajga TeMIeparyp.
AGCOTIOTHBIH HOIIB.

19) Uneanwbubiii Ta3. YpaBHenue MeHaeneeBa — KiaiinepoHna.
Peanbublii Ta3. YpaBHenne Ban — nep — Baambca.
CxxmxeHue rasa.

20) SlBnenne mepeHoca. YpaBHEHHs SIBICHHH TEepeHOcA:




g dy3uu, TEIIONPOBOJHOCTH, BHYTPEHHETO TPEHUSI.

21) TepmoauHamMuveckne mapameTpsl. Terutora. Pabora mpu
paciupeHun raza. BHyTpeHHss SJHEpTHsl.

22) 1-i1, 2-ii 3akoHBl TepMoauHamuku. OOpaTUMble U
HeoOpaTuMble Tporiecchl. TeroBast MannuHa.

23) DIeKTPOCTATHYECKOE MOJIe, €r0 HAMpPsKEHHOCTh. [10TOK
HanpsHKEHHOCTH, Teopema ['aycca.

24) PaboTa mepeMerieHus IEKTPUIECKOro 3apsjia B CHUIOBOE
anekTpocrarudeckoe mnose. Ilorennman. HanpspkeHHOCTH
T0JI KaK TPaIueHT MOTEHIHANA.

25) TIpOBOJHMKK B CHJIOBOM 3JICKTPOCTATHYECKOM  TIOJIE.
DnekTpocTaTHueckas  3alluTa. DIEeKTPOCTaTHUECKUE
SIBIICHUSL.

26) JIudIeKTpUKH B CHJIOBOM  3JIEKTPOCTATHYECKOM  IOJIE.
[Monspuzanus  AUIICKTPUKOB,  BUABI  IOJSIPU3AIINM.
JusnexkTpudeckasi MPOHUIIAEMOCTb.

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

28) DnekTpuuecKuil TOK B MeTasuiax. 3akoH OMa (B 0OBIYHOM U
muddepeHnmaTbHOM BHe). TeruioBoe ACHCTBHE TOKA.
DNeKTpOoHArpeBaTeIbHBIE YCTPOHUCTRA.

29) TTonynmpoBOJAHUK ¥ €ro CBOWMCTBA. DJIEKTPOHHAS U
IBIpOYHAsi, COOCTBEHHAss W TMPHUMECHAs IPOBOJUMOCTH
MOJIyIIPOBOIHHUKA. 3aBUCUMOCTH COTPOTUBIICHUS
MIPOBOJHHUKA OT TEMIIEpaTyphl. TepMucTop.

30) ITonynpoOBOJHUKOBBIA  TUOA.  3amHparollvii  CIIOW B
MOJTYIIPOBOTHAKAX M €T0 BBITIPSIMIISIONIESE JICHCTBHUE.

31) DrexTpuYecKui#t  TOK B Tra3ax.  BoabTammnepHas
XapaKTepUCTHKA Ta30BOTO paspsaa. ASPHOHBI W WX
MIPUMEHEHHE.

32) IlocTosiHHOE MarHuTHOE noJie. MarnutHoe

B3aMOJICIICTBUE MPOBOJHUKOB C TOKOM. 3aKOH Ammepa.
WNunyxus IIMII. 3akon buo — CaBapa — Jlamuiaca.

33) BemectBo B MarHMTHOM noJe. MaruuTHas
MIPOHUIIAEMOCTb. JlnamarHuTHbIE, napaMarHUTHbIE,
(deppoMarHuTHbIe BellecTBa. MarHuTHoe moje 3emiu u
€ro JelicTBre Ha ONOJIOrnYecKre OOBbEKTHI.

34) DnexkrpomarautHas uHAYKOUS. CaMoOuHIYKIHs. OTBITBI
@apanesa. MHIyKTHBHOCTS.

35) OrtpaxeHnne u npenomieHue ceera. [lonHoe oTpaxkeHue u
WCIOJIb30BaHUE 3TOTO SIBJICHHS B ONTHUYECKHX MpUOOpax.
CBeToBOBI.

36) Dueprernyeckre GOTOMETPUYECKHE BEIIMIMHBI U €IMHUIIBI
ux usmepenus. Kpusas BUAHOCTH.

37) CBeroBble (OTOMETPUYCCKHE BEIUYMHBI U EIAMHHUIIBI UX
U3MEPEHUM.

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

39) Mudpakmust ceera. Ilpunnun [roiirenca — ®penens.
Hudpakimonnas pemerka. JIuppakiinOHHbII CIIEKTP.

40) Hducnepcus cBera. Criektpbl. CrieKTpabHBIN aHATU3.




41) MMornomenne  cBera. 3akoHbl  byrepa u  bepa.
buonoruueckoe 3Ha4YeHHE COJIHEYHOT'O CBeTa.
doTtoxuMHuyeckre U GOTOOMOIOTHUECKUE PEAKIIHH.

42) YierpaduonetoBoe W HHOPAKPACHOE H3IYyUYECHHS H HX
Ouosiornyeckoe JeicTBHE.

43) TIpupo/a TEIIoBOro U3IydeHusi. AGCOIOTHO YEPHOE TEIIO.
3akon Kupxroga. 3akonsr Credana — bonbiimana u Buna.

44) KBaHTOBBI MEXaHH3M H3IydYcHHs (IOTJIOIICHMS) CBETA.
@®opmyna Ilnanka. dotonsl. Dotoddpdexr. YpaBHEeHHE
DiiHiTelHa 11 potodrddexra.

45) IlnanerapHas wmojenb artoMm. [locrynmarel Oopa. ChouH
anektpoHa. [Ipunmun [Maymnu.

46) Bunst  mromunecueniuu.  [IpaBuimo  Crokca.  3akoH
Bagsunosa.

47) PeHTreHOBCKOE M3JIy4eHHE, ero CBOWCTBA. buosiorndeckoe
JIeiCTBHE PEHTT€HOBCKOTO M3TYUYESHHUSI.

IIpoueaypa oneHuBaHus 3a4era

3ager mpoxomutr B (opme TecTHpoBaHHs C wucnoiab3oBanuem DMOC Moodle B
COOTBETCTBUM C TIpaMKOM MPOMEXYTOUHOM arrectauuu. OOydaromuiicss Iomyckaercs K
POMEKYTOYHOM aTTecTaluu (3a4eTy) MO AWCHUILUIMHE TPU YCIOBHH IOCCUICHUS 3aHITHN U
YCIIELIHOT'O BBIOJIHEHUS TEKYIIET0 KOHTPOJIS B TEUEHUE CEMECTPa, KOTOPOE BKIIKOYALT:

—TIOJIO)KUTEJIbHBIEC OLIEHKH 32 IIPOMEKYTOYHBIE KOHTPOJIbHBIE PaOOTHI;

— ycneurHoe codbeceoBaHue 110 TeéMaM, BBIHOCUMBIM Ha CAMOCTOSITENIbHOE U3yUCHHE;
B mpotuBHOM ciiydae oOydarommuiicsi HE JOMYCKaeTcs K MPOXOXKACHUIO TECTOBBIX 33/JaHUH, J10
IIOJIHOM JIMKBUJJAIIMU BCEX 3aJ0KEHHOCTEH.

Tecr B cucteme Moodle Bximrouaetr 30 BOnpocoB, B CIIy4ailHOM TOPSIIKE BHIOPAHHBIX W3
O6anka BompocoB. OOydaromemycsi NMpeloCTaBIseTcss 2 TONBITKH HPOMOJIKHUTEIBHOCTBIO 45
MUHYT KaXJ1as

Kpurtepuu onenku 3auera

Onenka «3auteHo/He 3a4yTeHO» BBICTABISAETCS CHCTEMOM aBTOMAaTHYECKH COTJIACHO
IIKaJie OICHUBAHUS TECTUPOBAHMS HA 3aUeTe.

OneHka «3auTeHO» BBICTABIAETCS, €CIM HaWIydyllas MONBITKA PEIIeHUs] TECTHUPOBAHUS
XapakTepusyercs pe3ynbTaToM He Huxe 50%;
Omnenka «He 3a4TeHO» BBICTABISCTCS, €CIIH PE3YIbTAT HAWITYUIICH MOTBITKH PETICHHSI
TECTUPOBAHUS XapaKTepu3yeTcs pe3ynbTaToB MeHee 50%.

2.B01'lp0€bl AJIA COﬁeceHOBaHI/lﬂ Imo TeMmaM, BbIHOCUMBIM Ha CAaMOCTOATECJIbHOC oﬁyqelme

1. MoMeHT cuiI OTHOCUTENBLHO HEMOABUIKHOM OCH.

2. YcIlioBUS paBHOBECHS TeJ, UMEIONINX 0och Bparienus. [1apa cun. LleHTp TshkecTn TBEpAOTro
Tena.

[IpuMeHeHue ycnoBHs paBHOBECHS JJI BBIYUCICHUS LIEHTPA TSHKECTH.
Crartrdeckue CUCTEMBI B OTIOPHO-IBUTATEIFHOM armapare KUBOTHBIX.
SIBnenus nepenoca. 3akonsl @uka u Oypee.

SIBnenus nepeHoca B OMOJOTUYECKUX CUCTEMAX.

Buns! rennmooomena. TepMoperymsius opranu3mMa U TEIiooOMeH B C.-X.
VYpaBuenue Ban-nep-Baannca.

Kpucraninueckoe cocTosiHuE BEILIECTBA.

10. CXMKEeHHE Ta30B.

©CoOoNO AW




11. OO6partumbie 1 HEOOpATUMBIE TIPOIIECCHI, 2-€ HAYaJI0 TEPMOINHAMUKH.

12. [IpuHIMIT NElCTBUS TEIUIOBOW MAILIMHBI.

13. Huxn Kapno u ero KITJI.

14.  TemnoBble MAalTUHBI U XOJOAMIBHBIC YCTAHOBKH B C/X.

15.  TlonsTue sHTpONUU. 3aKOH HE YOBIBAHUS SHTPOITHUH.

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

17.  IlepBoe Hauano TEPMOAMHAMUKU B OMOJIOTHH.

18.  IlpeBpaiienue 3Hepruv B OMOJIOTHUECKUX CHUCTEMAaxX U DHEPreTHUYeCKUd OallaHC KUBOTO
OpraHusma.

19. Tennmonpoaykiusa. AKkymynupoBaHue >Hepruv B Mosekyiaax AT®. Ilepenoc temna B
JKUBBIX OpraHU3MaXx.

20. 2-¢ HavyaJio TepMOIMHaMHKHU B Onosiorun. @opmyna [Ipuroxuna.

21. KIII MBITIIIs!.

22. DneKTpuuecKue BICHUS B OMOJIOTMYECKUX CUCTEMAaX.

23.  CamocrosTenbHas U HECAMOCTOATENbHAS TIPOBOJUMOCTb I'a30B.

24.  BonbrammnepHas XapaKTepUCTHKA ra30BOTO pa3psaa. 3aKOHBI AJIEKTPOIIU3A.

25.  Tlopor pa3pspkeHus B TKaHsaX. [IpoX0oxaeHre TOCTOSHHOTO TOKA Yepe3 )KUBBIC TKAHU.

26.  JlelicTBUE MOCTOSIHHOT'O TOKA HA OPTaHU3M.

27.  TanpBanm3amys, 31eKTPodope3, ITCKTPOI. MOTCHIIAAI.

28.  MewmOpanHnbIil noTeHMan. TpaHCHOPT BelIecTB Yepe3 KIeTouHble MeMOpaHbl. OcMoc.

29.  IlonsATHe 0 KaJMEBO - HATPUEBOM Hacoce. buomoTeHnnanb.

30.  DOnexrpomaruutHas uHAyKuus. OneiTel @apajaes. SBieHUs CaMOUHITYKITUH.

31.  DuHeprus MarHUTHOTO MOJs. [IefiCTBHE AJICKTPOMArHUTHOTO TIOJIS HA )KUBOW OpTraHU3M.

32.  Ilpumenenue OMII B puznotepanuu.

33.  Tlonspusanus cBeTa, MOISIPU3OBAHHBIA U €CTECTBCHHBIN CBET.

34.  Jlucnepcus cBera. CrieKTpsl U uX TUIbL. CrIeKTpaibHBINA aHAIIN3.

35. Y® u UK uznyuenue, ux CBOWCTBA U METO bl HAOIOICHHUS.

36. buonornueckoe neiicteue Y@ u UK uznyuenus.

37.  Tlpumenenune Y@ uznmydeHus s ¢/X MPOU3BOJICTBA.

38.  IIpupona temnoBoro uzaydeHus. AGCOIIOTHO YEPHOE TeIO.

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

40.  Paznuunble BUABI TtomuHecteHIuu. [IpaBuno Crokca.

41. 3akon BaBuioBa. JIIOMMHECIICHTHBIN aHATU3.

42.  llomyuyeHue peHTI€HOBCKOTO U3TyUYEHUS, €T0 CBOMCTBA.

43. PenTtrenognarHocTuka.

44.  Jlazepsl. Dusznyeckue U OMOIOTUYECKHE CBOMCTBA Ja3€PHOTO U3TyUEHUSI.

IIpouenypa ouennBanus codece10BAHNS

CobecenoBanre MpoBOAUTCS B (hOpMe WHAMBUAYAIBHOIO OINpoOca AJis ONpeaeseHUs
YPOBHSI OCBOEHHOCTH OOYYaIOUIMMHUCS T€M, BBIHOCHUMBIX Ha CaMOCTOsTelIbHOE u3yueHue. Kak
npaBmIIo, cobeceToBaHMe MPOXOANUT Ha KOHCYbTaun. [IpenomaBarens 3apaHee mpeaynpekaacT
00yyaroImerocsi 0 Cpokax MpoBesieHHs codbece1oBaHms, TPEOOBAHUAX K MOATOTOBKE MaTepHasoB,
3HAaKOMHT C BOIIPOCaMH K COOECEIOBAHUIO.

OTBeT Ha BOINPOC CUYMTAETCS MPABHIBHBIM, €CIHM [0 CBOEMY COAEP)KAHUIO MOJIHOCTHIO
COOTBETCTBYET 33JaHHOMY BOIIPOCY, COIEPKHT BCE HEOOXOIMMEIE TeopeTHYecKhe (DaKkThl H
000CHOBaHHBIE BBIBOJIBI, & €r0 M3JI0KEHHE IPAMOTHOE.

Kpurtepun onenkn codecenoBanmus

o pe3ynbraram codecenoBaHMs 00y4YarOIEMYCsl BBICTABIISIETCS OLIEHKA!

«3auTeHo», ecinu OOyyarOIIMKCA OTBETHJI HAa BCE IpPEJIOKEHHBIE BOMPOCHI, IMOKA3aB
XOpollue 3HaHWs [0 HW3YYEeHHOM TeMe, MPOJEMOHCTPUPOBAT BIAJEHHE MaTepuaIoM IO



TEOPETUYECKHM BOIIPOCAM M TPAKTUYCCKUM 3aJaHMsIM W/HIM JOMYCTHJI HECYIECTBEHHBIC
HETOYHOCTH/OMIUOKU TIPH OTBETE;

«He 3a4yTeHo», ecnu 0OydYalOUMIiCS OTBETHJI HE HAa BCE MPEUIOKEHHBIC BOIPOCHI;
IPOJIEMOHCTPUPOBAT HEMNOJHOE BIIAQJACHUE MAaTEepPHajOM II0 TEOPETHYECKUM BOIIpPOCaM U
NPaKTUYCCKUM 3aJ[aHUSIM M JTOITYCTHJI HECKOJIbKO CYIIECTBEHHBIX OIMIMOOK IPH OTBETE.

3.KommuiekT 3aaaHuii 1Jis KOHTPOJIbLHOIH pPadoThl
(3aounast hopma oOydeHus)

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

Tabnuna 1. BapuanTbl KOHTPOJIBHBIX 33JaHUIMA

ITocnennss [peanocnenusist uudpa Ne 3aueTHON KHIKKH

udpa Ne 0, yeTHas HEYeTHast

3a4€THON

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
5 11, 33, 49, 69, 94, 113, 131 13, 31,52, 73,90, 111, 134
6 12, 34, 53, 70, 95, 114, 132 14, 32,54, 74,91, 112,135
7 17, 35, 56, 76, 96, 115, 133 15, 37, 55, 75, 92, 116, 136
8 18, 36, 58, 77, 98, 118, 137 16, 38, 57, 78,99, 117, 139
9 19, 39, 59, 80, 97, 119, 138 20, 40, 60, 79, 100, 120, 140

KOHTPOJIBHBIE 3A/IAHUSA

Mexanuxa u 6uomexanuxa (konebanus u 8oanwl). Akycmuxa. I uopoounamuxa u 2emMoOUHAMUKA.
1. Kocunka — n3MenpunTens MpeaHazHaueHa sl CKallMBaHUS TPaBbl U OJHOBPEMEHHOTO
U3MENbYCHHUs KOPMOB JUISI CKOTa. 3aBUCUMOCTh yriia moBopota Oapabana xocuwiku KC -1 ot
BpeMeHH Jaetcs ypaBHeHueM: ¢ = A + Bt + Ct3, tme B = 0,6 pan/c, C = 0,25 pan/c®. Haiitn
YIJIOBYIO CKOPOCTh BpallleHusi OapabaHa Ha JMHEHHYI CKOPOCTh TOYEK Ha €ro MOBEPXHOCTU
yepe3 10 c. ot Hauana Bpamenus. uamerp 6apadana 0,5 m.

2. bapaban MOTOTHIIKH BpalaeTcst TaK, YTO 3aBUCUMOCTh YUCia €ro 000pOTOB OT BPEMEHHU
3amaercs ypaBHeHueM: V = A + Bt roe A =3 clL, B=1,5 ¢, CkobKo 000pOTOB cenaeT
OapabaH yepe3 5 ¢ OT Havasa BpaIieHus?

3. Ban 3epnomonorunku MCA — 100 Hauan Bpamarbcs PaBHOYCKOPEHHO C YIJIOBBIM
yckopenueM 80 pan/c?. Kakoif yacToThl BpallleHus JOCTUTHET BaJl uepe3 12 moiaHbIX 000poTOB?

4. bapaban xocunku — n3mensunrens KNP — 1,5 nocturaer pabodyeit 4acToThl BpaleHUs B
1500 06/mMuH 4Yepe3 2 MHUH OT Hayaja JBH)KEHUSA. Berumciauth yrioBoe yckopeHue OapabaHa,
TaHTEHIIMAJFHOE U MOJTHOE YCKOPEHUE TOUEK Ha €ro MmoBepxHOCTH. [namerp 6apadbana 570 mm.

S. Bapaban cemaparopa «Ypai - 3», MOMEHT HHepIuu Kotoporo 10* xr - M 2, Bpamaercs ¢
gactoroil 7800 00/MuH. 3a CKOJIBKO BPEMEHM OCTAHOBHTCS OapalaH, eciau K HEMY NPUIIOXKUTh
TopMO3sui MOMeHT 6,28 - 10* H- m?




6. PabGouee komeco BeHTWISITOPA, OOECIEUMBAIOIIETO BO3AYXO00OMEH B KOPOBHHKE,
Bpamaercss ¢ yactotoil o6/muH. [namerp kxoneca 40 cMm u ero macca 6 kr. Cuutas Kojeco
CIUIOIIHBIM IIWJIMHAPOM, BBIYUCIUT €r0 KUHETHUECKYI0 SHEPTHUIO.

7. JluHeiHass CKOPOCTh BEHTWJISATOPA BESUIKM Ha ero nepudepuu nopkHa ObITh 9 M/c. C
KaKUM YTJIOBBIM YCKOPEHHEM BpaIlaeTCs BEHTWISITOP BESUIKH, €CIIM ero auamerp 1,2 M. U oH
JIOCTUTAET 3TOM ckopocTu uepe3 3 MuH? CKOJIBKO 00OPOTOB CHIENAET 32 3TO BPEMs BEHTUIISATOP?

8. Jlnst u3y4eHus: BO3JCHCTBUSL YCKOPEHUI HAa OPTraHU3M >KUBOTHBIX KPOJIMK Maccoit 2,5 Kr Obu1
MOCaXeH B IIEHTP FOPU3OHTANIbHOMN tuiatdopmbl quamerpoM 1,5 M u maccoit 12 kr. [lnardpopmy
NpUBEIM BO BpallEHHWE TaK, 4yTo OHa jenaeT 15 o0/mMuH. Kak M3MEHHTCS YacToTa BpalleHUsS
w1aThopMBbl, €ClIM KPOJUK NMEepeHnér oT neHtpa K e€ kparo? Bo Bpems mepexoaa KposiMka
BHEIIIHUE CUJIBI HA TUIaTGOpMY HE JeiCTBOBAIIH.

9. MoMeHT uHepimu Oapabana cemaparopa «Ypan-3» paseH 9150 kr - M?. Bapa6an Bpamaercs
ot aekTpomoTopa ¢ yactoroir 9000 06/muH. [Ipy KpaTKOBPEMEHHOM OTKIIFOUEHUH TOKA YacTOTa
BpaiteHus cHuzuiach 10 3000 06/muH. Kakyro paboTy coBepIIniIM 32 3TO BpeMs CHIIbI TPEHUs?

10. N3menpunTenbHbBIN Oapaban KOCWIKH - m3Mmenpuntenss KY® - 1,8 Bpamaercs ¢
gactoro 960 06/MMH. BBIUMCINTH KMHETHYECKYIHO SHEpruto OapabaHa, cuuTas €ro MOJbIM
LHWIMHIpOM, eciiu Macca ero 1300 kr u nuametrp 600 mm.

11. MIHTEHCUBHOCTh YJbTpa3ByKa, HCIIOJIB3YEMOIO JUIsl JIEYeHHs 3a00JEeBaHUN CyCTaBOB Yy
KPYITHOTO pOraTtoro ckora, cocrapiser 1,2 -10 Bt/m. Kakoe koiamuecTBO 3HEPrUU MPOXOAUT B
TeJ10 )UBOTHOTO MPH JUTUTENLHOCTH Mpoleaypbl 10 MuH, eciu miomaas Bubparopa 12 cm??

12. KonuuecTtBo sHepruu, IepenaBaeMoil yIbTPa3ByKOBOH BOJHOW Tedy >KMBOTHOTO IIpU
JIEYCHUM TepUapTpuTa, 3a OJUH ceaHC JA0JKHO ObITh 650 /K nMpu MHTEHCUBHOCTH YJIBTPa3ByKa
8000 B1/M . CKOIbKO BpeMEHH JOIKEH NPOBOAUTE CEaHC , €CIIHM IUIONIAIb BuOparTopa 15 cm? ?

13. IInomans GapabaHHOM MepenoHku yenoeyeckoro yxa 0,65 cM. BeruucnuTs , Kakas sHeprus
npoTeKaeT uepe3 OapadaHHYIO MEePEenoHKy 3a | MUH npu nmoctostHHOM myme B 80 1b.

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

15. Ilym Ha ymuue npocturaer ypoBHa 80 nb. Takoil mym NpUBOOUT K YXYyIUICHHUIO
(U3HOIOrMYECKOT0 COCTOSIHUSI KOPOB U , B YACTHOCTH , K MaJIEHUIO0 MOJIOYHON POAYKTUBHOCTH.
Bo ckonbKko pa3 HaJ0 YMEHBIIUTh HHTEHCUBHOCTD IIIyMa B KOPOBHUKE (32 CUET 3BYKOU3OJISALIUH)
10 CPaBHEHUIO C YJIUIIEH, YTOOBI YPOBEHB IiTyMa B HEM ObuT He Ooiiee 60 nb?

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

17. PaOotaromias B MOMEIIEHHUH >KMBOTHOBOJYECKOTO KOMIUIEKCA 3JIEKTPOJOHWKA cO37aéT
ypoBeHb 1myma B 75 nb. OmnpenenuTs ypoBeHb LIyMa, KOrja B MOMEUIEHUH OYyIyT BKIIOYEHBI
cpa3y 3 TaKMX yCTaHOBKH.

18. Jlna neueHus psaa 3a00jieBaHUN KPYIHOTO POraroro CKoTa MPUMEHSETCS YJIbTPa3BYK C
gactoTor 880 kI'u. [Toka3aTens MoraomeHus yiabTpa3Byka 3TOM YacTOThI B MBIIIEYHBIX TKAHIX
0,2 cm. KakoBa OyJneT MHTEHCHMBHOCTH YJbTpa3ByKa Ha INIyOMHE 5 €M, €CIM Ha NMOBEPXHOCTHU
TKaHU MHTEHCUBHOCTH ero paBHa 0,6 Bt/m?
19.1TokazaTenp moTomeHust yapTpa 3Byka B Boje (mpu yactore 100 xI'r) pasen 2,5 - 20 cm. Ha
KaKOM PacCTOSTHUM OT UCTOYHHKA MHTEHCUBHOCTbD YJIbTPa3ByKa YMEHBIIUTCS BBOE?

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

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

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



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

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



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

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

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

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

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

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

46. Kakoe umcio MONEKyl aMMHaKa 3aHHMaT o6beM S50 cM® npu nasnennu 0,1 at™ ¥ 1pu
temneparype 27 °C? Kakoil s3Heprueil TerioBoro ABMKEHUs 001a1at0T 3TH MOJIEKYJIbI?

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

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

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

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

51. KonnareHoBoe BOJOKHO JUIMHOM 8 MM MoJa JEHCTBHEM NPUIIOKEHHOM K HEMY CHIIbI
yauHuIock Ha 1 MM. Kakoe HanpsikeHre BO3HUKAET MPU 3TOM BOJIOKHE.

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

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

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

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

57. OnpenenuTs IUamMeTp MOYBEHHOTO Kalujuisipa, €CIU BhICOTA MOJHATHS BOJBI B HEM PaBHA
125 mm.

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



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

Tepmoounamura u OuosIHepeemuKa
61. ITpu Bxonme B snerkue oBubl nomagaeT 0,5 m Bo3znyxa. Ha CKoJIbKO M3MEHUTCS BHYTPEHHSA
9HEprus BO3JyXa, eciiu ero temneparypa oeuia -10 °C, a remmneparypa BHyTpH Jierkux +37 °C?
Atmocheproe naBinenne 780 MM. pT. CT..
62. Kakoe KOJIMYECTBO TEIUIOTHI 3aTPAayMBAETCsl HA HAarpeBaHHUE BO3]yXa, MOCTYNAIOUIEr0 B
JIETKME KOPOBHI 3a | 4Yac, eciim 3a OauH BJOX B JIeTkHe moctymnaer 6 i Bozayxa mpu 0 °C?
Temnepatypa nerkux koposbl 38 °C um wactora npixanus 20 pa3 B MuHYTY. ATmochepHOe
napienue 740Mm. prt. CT..
63. Beruuciuth paboTy, coBepiiaeMyto KOpPOBOH 32 OJMH BJIOX, CUMTAs IUIEBPAJIHHOE JIABICHUE
3a BpeMs BJI0OXa MOCTOSHHBIM M paBHBIM 30 mMM. pT. cT.. OObeM AbIXaTeIbHOTO BO3JAyXa Y
KOpoBbI 6,5 51. KakoBa MOIIHOCTb JABIXAaTEIbHOTO IMPOIECCa, €CIM YacTOTa JIbIXaHUS KOPOBBI
paBHa 20 pa3 B MUHYTY?
64. Ha cxonbKo BO3pacTaeT MOIIHOCTD JbIXaHU JIOMIAIN pu Oere, eciim 00beM JBIXaTeIbHOTO
BO3[yXa MpPU ATOM BoO3pacTaeT ¢ 5 51 B mokoe g0 12 1 mpu Oere, a 4acrtora IbIXaHUS
COOTBETCTBEHHO yBeNWuYuBaeTcsi oT 8 1o 12 pa3 B muHyty. [lneBpainpHOe NaBiIeHHE CUUTATh
MOCTOSTHHBIM U PaBHBIM 35 MM. PT. CT.
65. Jlns 5edeHus: XpOHUYECKOro 3a0o0JjieBaHMsA CycTaBa Ha O€Ipo KOPOBBI HAKJIaJbIBACTCS
030KEpUTOBAs amIUIMKalKs, Macca O030KepuTa B KoTopoi 6,5 kr, temmeparypa 75 °C. Kakoe
KOJIMYECTBO TEILJIOTHI OTJACT O30KEPHUT IMPHU OCTHIBAHUU J0 TeMmepaTrypsl Teiaa kopossl (37 °C),
€CJIM CYUTaTh, YTO Onaronaps HapykHou uzossiiuu 80 % TerIoBoro MoTokKa HampaBiIeHO K Tey
KOPOBBI?
66. B Ookce ¢ temmeparypoir 61 °C 6puio mponuto 2,5 T xjopodopma. Kakoe koiamuectBo
TETJIOTHI TOTPAYEHO Ha HCTapeHue Xjaopodopma, eciiu ero HadalibHas Temneparypa tena 18 °C?
67. OnpenenuTh KOMMYECTBO TEMIOTHI, MPOXOAsIIei yepes | M2 TIOBEPXHOCTH Tea TEIeHKa B
TE€YEHHUE CYTOK, €CJIM TOJILMHA KUPOBOW KieTdyaTku 10 MM, BHyTpeHHssl Temmneparypa Tena 39
°C, a Ha noepxHoctu 30 °C
68. Ompenenuth KOd(PPUIIMEHT TEIIIONPOBOJIHOCTH 3€pHA B AJIEBATOpPE, €CIM 4Yepe3 CIOM ero
tommuHoit 1,1 M u momazsio 1,5 M? B Teuenne 6 MunyT npoxoaut 300 JIx TernoTs. PazHocTh
TEMIEpATyp MEX1y HIKHEN U BepXHell yacTsmu ciost paBHa 5 °C.
69. OnpenenuTh yBeTUYCHUE SHTPOIMUU, 00YCIOBICHHOE BBIJIEIEHUEM TeIlja JIOMIAIbI0 33 OJ1H
yac, €CJIM TEIUIONpoayKuus Tena jomanu paBHa 0,547 Jlx/kr*c, macca momanu 450 kr u
Temrneparypa Tena pasHa 37 °C.
70. BeIYMCIUTh YBETUUYEHHUE SHTPONHUHU, OOYCIOBIEHHOE MOTOOT/IEIIEHUE YETIOBEKa, €CIIH 3a 4ac
4eJIoBeK B cpeqHeM Boiienster 20 M nota. Temmneparypa tena 37 °C.

Onekmpuyecmeo u mazHemusm

71. Jna nedeHWs TalbBaHMYECKUM TOKOM pPEBMAaTHM3Ma Ha Ta300eIpeHHYI0 00JacTh KOPOBBI
HAKJIa/IbIBAIOT JIEKTPO/IbI C THAPO(PHUIBHON MPOKIAAKOM, TUIOMIAAb KaXI0T0 U3 KOTOPBIX paBHA
150 cm?. Heobxomumasi uisi JIedeHHs IUIOTHOCTh TOKa HOJDKHA ObITh 0,3 MA/cm?. Kakoit TOk
MIPOMJIET MPHU 3TOM uepe3 )KMBOTHOe? Kakoe KOJIMYECTBO 3JIEKTPUUYECTBA MPOWIET YEPE3 HETo,
ecsn Bpems npouenypst 30 Mun?
72. Tlpu 3a007€BaHUA MACTUTOM KOPOBE HEOOXOIMMO BBECTH B BBIMS METOJIOM JIEUEOHOTO
anektpodopesa 20 mr Hoxaa. [ sToro runpodunsHas mpokiIaaka Mol KaToaoM Oblia cMOUYeHa
pacTBopoM ifogucroro Kamms. UYepes mpokmamky mromansio 100 cM? TpOMyCKalH TOK
nnotHocThIo 0,15 MA/cM?. CKONBKO BpeMEHH HEeOOXOIMMO MpPOMYCKaTh TOK IS BBEACHMS
HE00XOAMMOr0o KOJIM4ecTBa fHoma?
73. Ilpn neyeHUM >KUBOTHOTO METOJOM TajbBaHU3ALMKM dYepe3 Hero B TedeHue 0,5 muH.
MPONYCKAIA TOK IJIOTHOCTBIO 0,2MA/cMm?. TTnomaas anektpoaa 120 cM?. Kakoe KOJIMUYECTBO



JJIEKTPUUYECTBA MOJIOKUTEIBHBIX U OTPULIATENIHBIX HOHOB IIPOIIJIO YEPe3 TEJIO0 KUBOTHOIO, €CIIH
CUMTATh MOHBI OJTHOBAJIEHTHBIMHU.

74. Anmapar nns raneBanHuzanuu AI'H-5 co3pmaer miotHocts Toka 0,5 MA/cM?. Kakoe
KOJIMUECTBO AJIEKTPUYECTBA IPOXOJUT 4YEpPE3 TEJIO KOPOBBI, €CIM HAJOKEHHbIE Ha Hee
3JIEKTPOJIbI UMEIOT miomaaes mo 0,01 ame. U npouecc rajabBanu3anuu pmrcs 20 mun?. KakoBo
COIPOTHBIICHUE YUYacTKa TeJla KOPOBBI, €CJIN K JIEKTPOAAM IIPUIIOKEHO HanpskeHue 25 B?.

74. Anmapar nns raneBaHuzauumu AIH-5 co3pmaer miotHocts Toka 0,5 MA/cM?. Kakoe
KOJIMYECTBO AJIEKTPUYECTBA IPOXOJUT 4YEpPE3 TEJIO KOPOBBI, €CIM HAJOKEHHbIE Ha Hee
3JIEKTPOJIbI UMeEroT Tuiomanb mo 0,01 M2 u npouecc ranpBaHuzanuu e 20 mun? Kakoo
COIPOTHBIIEHUE YUYacTKa TeJla KOPOBBI, €CIIN K 3JIEKTPOAaM MPUIIOKEHO HanpsikeHue 25 B?

75. Uctounuk YO — obmydenust ¢ ropenkoit [IPK-2 morpebaser Tok 3,7 A mpu HanpspKeHUU
220B. KakoBa mommHocTh u3ny4arens? KakoBa cTouMoCTb pabOThI M3ITydyaTess B TEUEHUE roJa B
(bu3noTepaneBTUUECKOM KaOUHETe, €Clii B TeUeHUH pabodero JHs oOiiydaeTcs 25 )KUBOTHBIX IO
15 mun kaxnoe? Croumoctsb 1kBT*u snexrposneprum — 4 koneiiku. Yucno pabouymx nHEH B
roay — 305.

76. IlpuMeHsieMbIii Ha KUBOTHOBOIUECKUX (epMax snexTpoHarpeBarens BIII-600 mo3Bomser
HarpeBatb 100 kr Boabl ot 10° mo 35° 3a 18 mMuH. OnpeaenuTh MOIIHOCTh HarpeBaTenst U
noTpeOIIEMBI UM TOK, €CJIM OH HOJKJIIOUYEH K ceTH ¢ HanpshkeHuem 220 B.

77. KonuuecTBO TEIUIOTHI, KOTOPOE JOJDKEH IOJYYUTh OJMH LBIIUIEHOK HpU OpyAepHOM
coJlepkaHuU, paBHO B cpenHem 7 kJlx/gac. Bpyaep b-4 mpumensiercs mns o6orpesa 600
ubluIsIT. HarpeBarenbHblil 3neMeHT OpyzAepa BBIIOJHEH U3 HUXPOMOBOW IPOBOJIOKM CEYEHHEM
0,5MM? U TIOICOENMHEH K ceTH ¢ HampskeaneM 220 B. BHIUHCINTH, Kakol IJIHHBEI MTPOBOIOKY
HEO0XOIMMO B3ATh Ul M3TOTOBJICHUS HarpeBaTeIbHOIO 3JE€MEHTa. Y IeIbHOE CONPOTHUBIICHHUE
nuxpoma 10° Om*m.

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

79. onuH cnail TepMonapsl ObUI MPUJIOKEH K BBIMEHH, a JAPYroi K >kuBoTy. KakoBa pa3HOCTh
TEMIEpATyp MEXAY ATHUMH TOYKaMHU Tejla, €CIU CTpejKa rajlbBaHOMETpa C IEHOW JelieHus
0,05mexA/nen oTkinoHunach Ha 48 nenenuit? BHyTpeHHee conmpoTuBieHHE ranbBaHomerpa 40
Owm, no6aBounoe comporusieHue 100 Om. ConpoTuBIeHHE METHO-KOHCTAHTAHOBOTO JJIEMEHTA
3 Owm. Tocrosinnas Tepmonapst 4,3*10°8 B/rpan.

80. Tepmomapa *ene30-KOHCTaH ¢ yAeIbHOMH 2. 1. ¢. 5*10° B/rpaj morpyskaercs OJHUM CIIaeM B
noyBy, a cmail HaxoxuTcs B BO3ayxe, TemnepaTypa kotoporo 20*C. TanbpBaHoMeTp,
MOJIKJIIOUEHHBIA K Tepmonape, rnokasbiBaeT Tok 0,3 MxA. Conporusnenue nenu pasHo 1500
Owm. Onpenenuts TEMIEPaTypy MOYBBI.

81. Ilpu KakoM HampsLKEHUU 1O OOMOTKE JIpoccertsl, UMEIolel akTuBHOE conpoTuBieHue 50 Om
u uHaykTuBHOCTH 0,2 I', moiaér Tok cuioit 3 A, ecnu yacrora Toka 50 ['?

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

83. ObmoTka apoccens uMmeeT akTuBHOe cornpotuBieHue 40 Owm. [1pu HanpsbkeHUn Ha OOMOTKe
220 B o Heit uaér Tok B 5 A. OnpenenuTs HHAYKTUBHOCTD JPOCCes, €ciii yactoTa Toka 50 I'm.
84. B nenp nepeMeHHOro TOKa BKIIFOUEHBI MOCIEN0BATENIBHO aKTUBHOE conpoTuBieHune 20 Owm,
apoccenb ¢ MHAYKTUBHOCTBI0 50 MIT 1 konaeHcarop ¢ éMkocthio 0,5 Mk®d. Ilpu kakoi yactore
TOKa MHIYKTUBHOE COMPOTHUBIICHUE IIENH PaBHO €€ EMKOCTHOMY COINpOTHBIEHUI0? YeMy paBHO
IIPU 3TOM IOJIHOE COIIPOTUBIIEHUE LIENH?

85. O0BéM KupOBOWM TKaHHW, TojaBepratomeiics YBUY-tepanuu, umeer miomanp 8 cM? U
TonuHy 3 cM. KakoBo ero akTMBHOE CONpPOTUBIIEHNE? BBIUNCINTD EMKOCTHOE CONIPOTUBIIEHUE
ATOTO y4YacTKa TKaHH, €Clu ero 3JeKTpoéMKocTh 8500 m® u yacToTa Mojs, TeHEPUPYEMOro
annaparom Y BY-tepanuu, 4,69 MI'n.



86. B kroBeTe HaxoAsATCA Ba IJIOCKHX 3JIEKTPOJA, IUIOLIAIb Ka)XXI0ro M3 KOTopbix 4 cm? B
KIOBETY MOMEILIAETCS SIMYHBIN O€JIOK M Yepe3 HEro MPOITyCKAIOT MepeMeHHbIH ToK. OnpeaenuThb
€MKOCTHOE CONpPOTHBIICHHE O€lKa B KIOBETE, €CIIM PACCTOSHHUE MEXKIY AJICKTPOJaMHd 5 MM U
OTHOCHUTEJIbHAS AURJIEKTPUUECKas IPOHULIaeMOCTh paBHa 5. Hactota nepemenHoro Toka 50 I'm.

87. lns ompenenaeHus] TUAIEKTPUUYECKONW MPOHUIIAEMOCTH YXUBOTHOTO KHpa BBIPE3aHHBIA W3
HETro TUIOCKUH 00paseln 3aKMMAIoT MEXIy IByMs diekTpomamu. [lmomans obpasma 20 cm?,
tonmmHa 8 MM. [Ipum mpomyckaHuu uepe3 HEro IepeMEeHHOro Toka ¢ yactotod 1 kI
COIPOTHBIIEHUE oOOpaszna okasanoch 12 MOM. OnpenenuTs BEIUYMHY AUIICKTPHUECKON
MIPOHUIIAEMOCTH KHPA, €CIIU aKTUBHOE COMPOTHBIIEHHE 00pa3ia 6bu10 8 MOwMm.

88. AKTHUBHOE CONMPOTUBIICHHE y4YacTKa 3I0POBOM TKaHU paBHO 25 OM U €ro 31eKTPOEMKOCTh
2,5 MK®. [lonHOE CONPOTUBIIEHUE ATOIO K€ y4acTKa BOCHAJIEHHON TKaHW OKazajioch B 4 paza
MEHbIIIE, YeM TOJTHOE COMPOTUBIICHUE 310POBOM TKaHU. V3MepeHus: MpOBOIUINCH MPU YACTOTE
nepeMeHHoro Toka 1 kI'm. KakoBa 31eKTpo€MKOCTh BOCTTAIEHHON TKaHU?

89. Yron casura ¢az MexXIy TOKOM W HANpsHKECHUEM IS KOXKH dYelloBeka coctamiser 50°.
Onpenenuth 3MEKTPOEMKOCTh TKaHH, €ClU € akTHUBHOE compoTtusieHue 2,5 kOMm. M3mepenus
IMPONU3BOAMIIMCE Ha IIEPEMCHHOM TOKE C 4acTOTOH 2 KFII. DKBUBAJIEHTHASA CXeMa TKAHU MOYKET
OBITh TMpEICTaBlicHA KaK IIOCIENIOBATECIbHO COCJAMHEHHBIE AaKTHBHOE COINPOTUBIICHUE W
KOHJICHCATOP.

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

91. Ilpu neueHuM SA3BEHHBIX OOJIE3HEH Yy KPYIHOIO pOraroro CKOTa I0JIOKUTEIbHBIN
TepaneBTHUECKUI 2P deKT okaszpiBaeT mekTpodope3 noHOB UHKA. CKOJIBKO BPEMEHH JI0JDKHA
IPOI0JDKAThCA MpOoLielypa JIedueOHOro 3eKTpodopesa, eciy yepes3 IeKTpoA miouaaso 150 cm?
HE00XO0IMMO BBECTH 5 MT IIMHKA IpH TUIOTHOCTH ToKa 0,15 MA/cm??

92. B BeTepuHapHON KIMHUYECKON MPAKTHUKE B JIEYEOHOM 3JIEKTPO(dope3e YacTo UCIOIb3YyEeTCs
XJIOPUCTHIN Kaynmid. Y aenbHoe compoTtuBieHue 0,1 H pactBopa xyopuctoro kamus 0,78 Om-m.
BbI4ucnuTh MOABMKHOCTH MOHOB KaJMsS M XJIOPA, CUMTAs, YTO OHU MPAKTUYECKU PABHBI APYT
JIpyry 1o aOCOJIOTHBIM BeinuunHaM. CuUuTaTh, YTO BCE MOJIEKYJBI PACTBOPEHHOTO BELIECTBA
MOJTHOCTHIO JINCCOIIMUPOBAHBI.

93. Kakoii cunbl Tok Oyner mpoxonuth yepe3 0,1 H pacTBopa OpOMMCTOro Kajius, €CiIM Ha
ANIEKTPOAbI, HaxXoJsIIuecss Ha paccTosHuM 10 cM Apyr oT Jpyra, mojaHo HampsbkeHus 3 B.
[Tnomane kaxmoro anekrpoaa 8 cm?. Cremnenpb nuccoranuu 90%.

94. MUKpO2IIEKTPOIbI, IPUMEHSIEMBbIE I U3MEPEHUSI OMOTIOTEHIIUANIOB KIETKH, MPEICTaBISIIOT
co0o0il TOHYalIIME CTEKJISHHBbIE KalWUISApPbI, 3alOJHEHHBbIE PACTBOPOM XJOPUCTOTO KaJHsl.
Onpenenuth CONMPOTHUBIEHHE TAaKOTO MHKPOAJIETPOJa C BHYTPEHHHM AMAMETPOM IMKM U
nuHOM 5 MM. CTeneHb TUCCOIMaIiy 2 M pacTBOpa XJI0pucToro kanus 85%.

95. Bo ckonbko pa3 YMCHBIIUTCA MOTCHIUA ITOKOA KJIICTKH, €CJIM OTHOLICHUC KOHUCHTpAaWUuU
KaJIndad BHYTPU KJICTKH K KOHIOCHTPAIlUU KajJusd BO BHEKJICTOYHOM Cpe€ac YMCHBIINUTCA B 2 pa3a?
HauanpHoe oTHOImIEHHE KOHICHTpAIUKU PpaBHO 52.

96. OTHOLIEHHE KOHIEHTpAalUUil MOHOB KaJuisd BHYTPU KJIETKM K KOHIEHTpAlUH KaJlus BO
BHEKJIETOYHOM CpeJlie I TUTaHTCKOIO aKCOHA KallbMapa paBHO 41, a i KJIETOK HMOPTHSKHOMN
MBI JATYIIKKA paBHO 1,2. KakoBO OTHOIIEHHE MEMOpaHHbIX MOTEHIIMAIOB 3TUX KJIETOK MpU
OJIHOM M TOM ke TeMriepaTtype?

97. KakoBa KOHIEHTpALMsl MOHOB KaJIus B KJIETKAX MONEPEYHOIIOIOCATHIX MBIILIEYHBIX BOJIOKOH
JSTYIIKH, €CJIM UX KOHIIEHTPAIMs BO BHEKJIETOUYHOH cpejie paBHa 2,5 MM/, a TOTEHITHA TIOKOS
ITUX KJIIETOK paBeH - 95,2 MB? Temnieparypa tena narymku 10°C.



98. KonrmeHnTparusi MOHOB XJiopa B TMTaHTCKOM aKCOHE Kaibmapa paBHa 13 MM/m. Kakoma
KOHIIGHTpalKs MOHOB XJIOpa BO BHEKJIETOYHOM cpejie, eclid BeIMYMHA MMOTEHIMala MOKOsl paBHA
- 80 MB? Temneparypa tena kansmapa 7°C.

99. BennunHa MEeMOpPaHHOTO IMOTEHIMANa Ui KJIETOK TJaJKUX MBI coOaku paBHa 3 MB.
BbIuucinTh OTHOIIEHHE KOHLIEHTPALMK HOHOB XJIOpa B HApYKHOH cpejie K KOHLEHTPAIMK 3TUX
MOHOB BHYTPU KJIETKH, CUUTAasl TEMIIEpATypy MBIIILBI co0aku paBHO# 37°C.

100. KonmeHTpanuu HOHOB Kajiusi M XJIOpa B MBIIIEYHBIX BOJOKHAX JIATYIIKU DPaBHbBI
coorBercTBeHHO 140 MM/i1 u 3 MM/n. KoHLIeHTpaIus HOHOB XJIOpa BO BHEKJIIETOUHOM cpene 168
MM/n. KakoBa KOHIICHTpalllsi MOHOB Kajksl BO BHEKJETOYHOH cpene? BBIYHCINTL BETUUHMHY
MeMOpaHHOT0 MOTEHIIMAIa MBIIIEUYHBIX BOJIOKOH, CUUTas Temreparypy Tena jarymku 20°C.

Onmuxa u ceemoesvie sA61eHUsl 8 opecanusImax

101. OnpenenuTs yBelIMYEHHE MHUKPOCKOIA, (DOKYCHBIE PACCTOSHUS OOBEKTHBA M OKYJspa Y
KOTOPOTO COOTBETCTBEHHO paBHBI 15 MM u 50 MM, a paccTosHHE MEXAY 3aIHUM (HOKYCcOM
00BeKTHBA U TiepeHIM Pokycom okyisipa 19 cum.

102. OnpenenuTh BEIMYMHY HM300paKEHHS Cpe3a MBIIICYHOTO BOJIOKHA JUAMETPOM 8,5 MKM,
paccMaTpuBaEMoOro IMoJi MHUKPOCKOIOM C (POKYCHBIMH PACCTOSHUSIMH OKyJsipa U OOBEKTHBA
cOOTBEeTCTBEHHO paBHbIME 14 1 0,2 cM. PaccrosiHre Mexny ¢okycamu 00beKTHBA U OKyJsipa 18
CM.

103. Beraucnuth npezen paspenieHus: 00beKTHBa MUKPOCKOIIA B 3€JICHOM CBETE (JIJIMHA BOJIHBI
555 HM) i cyXxoro OOBeKTHBAa M I MMMEPCHOHHOIO OOBEKTHBA, €CIM B KayecTBe
MMMEPCUOHHOM JKUJIKOCTU UCTIONB3YETCS TIIULEPUH. ATIEPTYPHBIi yroi 65°.

104. Byzaet a1 BUAHO B MUKPOCKON BOJIOKHO auameTpom 0,2 MKM, €Clid €ro paccMaTpuBaTh B
3eJIeHOM cBeTe (AnuHa BOJHBI 555 HM) B OOBEKTMB C 4YHUCIOBOH ameprypoir 60° u ¢
MOHOOpOMHA(TAIIMHOM B KQ4eCTBE UMMEPCUOHHON HKUAKOCTH?

105. CserooTnayeil Ha3bIBa€TCS YMCIO, IOKA3bIBAIOIIEE BEIWYMHY CBETOBOIO IOTOKA,
npuxojsierocs Ha 1 BT momHoOCTH, 3aTpauynBaeMoil HCTOYHUKOM cBeTa. CBETOOTIava JIaMIThl
moutHocTbio 150 BT paBna 12,7 nv/Bt. Ha nmoBepxHOCTh cTONA IUIOIaAbio 2,8 M? HaIpaBlIeHO
25% CBETOBOTr0 MOTOKA JIAMITbI. BEIUUCIUTE CPEHIOI0 OCBEIIEHHOCTh CTOJIA.

106. Han omepaluOHHBIM CTOJIOM TOBEIIEH CBETHJIBHUK M3 MOJIOYHOTO CTEKJIa, WMEIOIIUi
dopmy mapa aumamerpom 40 cm. Cuna cBera, co3jgaBaeMmasi CBETHJIBHHKOM, paBHa 250 K.
OnpenenuTh CBETOBOM MOTOK, CBETUMOCTD U SIPKOCTh CBETUIILHUKA.

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

108. BeprukanbHas TOBEPXHOCTh KJIETKU C )KMBOTHBIM HaXOJIUTCs Ha paccTosiHuu 4 M oT YO -
UCTOYHUKA, cocTodaero u3 tpex Jyamn [1PK-4. Ogna u3 namn Bbima u3 ctposs. Ha ckonbko
HYKHO TepeABUHYTh UCTOYHUK K KIJIETKE, YTOOBI €€ 00Iyu4eHHOCTh HE U3MEHUIACh?

109. Tommuua crexna B Ttermuie 3 MM. KoaddumueHT moriomeHus cBeTa CTEKJIOM (s
MH(PAKPACHOH YacTH CHEKTpa, BHI3BIBAIONIEH MapHUKOBBIA >(pdekT), paBen 0,62 cmtl. Kaxas
JIOJIS OT TAJArOIIEH Ha CTEKJI0O MHTEHCUBHOCTH CBETA JIOCTUTAET PAaCTEHUMN?

110. Ha crekio B Terumiie magaeT cBEeT, K0d()PHUIMEHT MOTIOmEeH s KOTOPOTo B JAHHOM CTEKJIIe
paseHn 0,65 cmt. Kakoil TONIIMHBI CTEKIO HAJ0 B3SITh, YTOOBI BHYTPb TEIUIMIIHI MOMAAAI0 HE
MmeHnee 0,8 cBeTOBOM AHEPruu, Majjarolleld Ha TOBEPXHOCTh CTeK1a?

111. UudpaxkpacHble Ty4u JIMHHOBOJIHOBOTO JUara3oHa BbI3bIBAIOT OINIYIIEHHE PE3KOi 6oiu
IpH MMaJeHUN Ha KOXY MPU MHTEHCUBHOCTH 6 JIx/(cm? - muH). Ha kakoMm paccTossHUM CO37aeT
omryIieHue pe3kon 6oy aammna MomHocThIO 1500 BT, eciiu ee cBeToBOM K. 1. 1. cocTaBisieT 3%,
a OCTaJIbHAsI YacCTh SHEPIrUM pacxoyercs Ha co3aanue UK - uznyuenusn?



112. BeIYucauTh yroja MakCUMaabHOW MOJISIPU3ALMHU MPU OTPAXKEHUU CBETA OT POTOBHUIIBI TJIa3a.
[Tox kakuM yIJIOM CBET MPU 3TOM MPOXOJUT B TJ1a3?

113. BblYuCIUTh yroja MaKCUMaJbHOW MOJISIPU3ALUM TMPU OTPAKEHUU CBETA OT CHIBOPOTKHU
KpoBu. [loa KakuM yrJIOM CBET IIPU 3TOM MPOXOAUT B CHIBOPOTKY?

114. BeruucauTh yroji noBopoTa IIOCKOCTH MOJSipu3anuu pag@ruHO3bl, €Cliu KOHIIEHTpAIHs ee
5,14 v/mn, nnuHa TpyOKH MoIsgpuMeTpa 25 cM u yaedabHoe Bpamienue paddunossr 1° 0,4 cm?/
(r-am).

115. PactBop rimoko3bl ¢ KoHeHTpanueit 0,28 1/cM® HaNUThIN B CTEKIIHHYIO TPYOKY JUITMHOMN 15
CM, TIOBOpauMBaeT IJIOCKOCTh MoJiApu3anuu cBera Ha 32°. OmnpeaenuTh yAeIbHOE BpalleHHE
TJIFOKO3BI.

116. [Ipu npoxoxaeHnu cBeTa yepe3 TpyoKy miauHo# 20 ¢M ¢ caxapHBIM PacTBOPOM ILIOCKOCTh
MoJISIpU3allMu CBeTa MOBOpaumBaeTcs Ha yroi 35,5°. YiaenbHoe BpaleHue riitoko3sl 76 rpan
cM?/(T-am).
117.0npenenuTh KOHLEHTPALMIO pacTBOpa IVIIOKO3bl, €CIM MpU IMPOXOKIACHUM CBETA Uepe3
TpyOKy mmHON 20 CcM. TUIOCKOCTh TOJIAPU3AIMK ITOBOpauMBaeTcs Ha yroy 35,5°. YnenpHOE
BpallleHHe TIIIOKO3BI 76 rpaj. cM/(T 1M).

118. [Ipu npoxok1eHuU CBETa Yepe3 CIIOi 1eCATH MPOLEHTHOrO CaXapHOTo pacTBOPa TOJIIIMHON
15 cM mockocTh MOJspU3alMu MOBOpauuBaeTrcs Ha yroi 13°. B nmpyrom pactBope B cioe
TONIIMHOM 12 CM MJIOCKOCTH MOJISIpU3alMu IOBepHyJiack Ha 7,2°. HallTu KOHLIEHTpauuio
BTOPOT'0 pacTBOpa caxapa.

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

120. OneIT MOKa3bIBaET, YTO OONYUYCHHE KYPHHBIX SIMI B MHKyOaTope HamOoiee 3((HEeKTHBHO
npu juivHe BodHbI 4,1 MxMm. K obnacTu criektpa oTHOcHUTCA 3Ta JyiMHA BoiHbI? KakoBa jpomkHa
ObITh TEMIEpaTypa IPOBOJIOYHON CHUpadud B HarpeBarenbHOM jammne? Kakoe konudecTtBo
SHEPTUU U3Ty4aeT B CEKyHAY CIUPAJb JIAMIIbI, €CJIH €€ TOBEpXHOCTh paBHA 20 MM?>?

Keanmosas u sioepnas gusuxa.
121. OnpenenuTh SHEPTUI0, MACCY U UMITYJIbC (POTOHA, COOTBETCTBYIOIIETO: a) BUANMOMY CBETY
(mmHa BomHBI 0,55 MKM); 0) pEeHTTeHOBCKOMY U3NyudeHHUIo (miauHa BonHbBI 0,1 HM) U raMma-
usnydenuto (anunaa Boausl 0,001 HM).
122. Hekotopble (pOoTOOMOIOTHUECKUE PEAKLUU CBA3aHBl C JUCCOLMAIMENH MOJIEKYJ BOABI MOJ
nercTBueM cBeta. [ AucconMany MOJIEKYJBl BOJIbI HeoOxoauma sueprusi 12,6 3B. Kakoa
JUIMHA BOJIHBI CBETA, BBI3BIBAIOIIETO Ty PEaKLUI0?
123. KopotkoBosHoBoe Y® - umznmyuenue ¢ anuHoi BoiHbl 200 HM oOkas3biBaeT HauOoliee
BbIp@)KEHHOE OakTepuLuAHOEe JeicTBUe, OOYyCIOBICHHOE H3MEHEHHEM CTPYKTYpPbl OEIKOB,
BXOJALINI B cocTaB OakTepuil. BIUMCINTE SHEPTUI0 HEOOXOAUMYIO /ISl U3BMEHEHHUS CTPYKTYPBI
ATHUX OEJIKOB.
124. YenoBeueckwuii ria3 HauboJiee YyBCTBUTEIICH K 3€JICHOMY CBETY ([uirHa BOJHBI 0,55 MKM),
JUIS KOTOPOTO TOPOT YYBCTBUTEJIBHOCTH Tja3za cooTBeTcTByeT 80 (oTOHaM, MajgaromiuM Ha
ceryarky 3a | c. Kakoil MOImHOCTH cBE€Ta COOTBETCTBYET 3TOT OPOT?
125. Tloka3zarens moromeHus: nojakpameHHoro pactsopa 0,735. Kakast TonmumHa ciiost 3T0ro
pacTBOpa YMEHBIIAET MHTEHCUBHOCTH MAJAIOIIEro cBeTa B 2 pasza’?
126. Ilpn mpoxoXKAEHUM CBETA YEPE3 PACTBOP KPOBU B KIOBETE BBICOTOM 6 CM MHTEHCHBHOCTH
cBeTa ymeHblnniach Ha 12%. OnpenenuTh KOHLUEHTPALMIO pacTBOPa, €CIM U3BECTHO, UTO AJIS
HETo y/AebHbII MoKa3aTenb MoriomieHus B 3akoHe bepa pasen 0,325 1/(cM-Moib).
127. <Hakauka> pyOMHOBOTO JIa3epa, HUCIOIb3yEMOT0 B XUPYPIU CETYATKH, OCYLIECTBIISETCS B
TedyeHHe | MMH ra3opaspsaHOM JIaMIloil MOIIHOCTBIO 15 BT, cBeToBOW K. I. A. KOTOpOMH
octaBisieT 25%. [IpomomkurenbHOCTh Benblmku Jazepa 0,1 mc. KakoBa MOIIHOCTH BCHBIIIKH,
eci K. 1. 1. nazepa 1,5%7?



128. B odranpmonoru ja3epHBI Jyd NPUMEHSETCS CHAaWKH OTCIOWBIIEHCS CETYATKH C
MOBEPXHOCTBIO COCYAMCTON 000JIOUKU. DHEprusi, HeoOXoaumas JUIsd 3TOW omepanuu, paBHa 50
mJlx. KakoBa MHTEHCHMBHOCTH JIa3epHOTO Jy4a, €Clid OH OO0JydaeT MOBEPXHOCTb CETYaTKU
romaaso 0,05 MM? ¥ ITUTENBHOCTh UMITYJIbCA S5 MC?

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

130. OnbITHl 1O OOMYYEHHIO Ma3KOB KPOBH JIydaMH pyOMHOBOTO Jiasepa MOKaszajiu, YTO HpU
suepru Jiyda 0,16 J[>k/cM? TpOUCXOAUT pa3pylIeHHue SPUTPOIIUTOB. Kakoe KoMM4ecTBO SHEPTHHU
HEOOXOUMO Ui pa3pylICHHUs OJHOIO JSPUTPOLMTA, €CIU YCIOBHO CUYUTAaThb €ro JHCKOM
JIUAMETPOM 8 MKM?

131. OnpenenuTh KOPOTKOBOJHOBYIO TPAHUILy CIUIOIIHOTO PEHTIEHOBCKOIO CIIEKTpa, €Ciu
PEHTICHOBCKOM TpyOKe npuioxeno 40 kB.

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

133. JluneiiHblii 1OKa3aTeNb IOIVIOIIEHUS CBHMHIA, HCIOJIb3YEMOIO IpU SKPaHUPOBAHUU
PEHTIeHOBCKOT0 H3iIydeHus, paBeH 52 cml. Ha Kakoii ri1yOuHe MHTEHCUBHOCTh PEHTI€HOBCKOTO
u3nyyeHus: ymenbmmutes B 10 pa3?

134. Tlpu yBeauYEHUM TOJIUIMHBI MATKOM TKaHU HA 4 CM MHTEHCUBHOCTb MPOLIEIIIETO 4Yepes
TKaHb Iy4YKa PEHTI'€HOBCKUX JIy4eld yMEHbIINUIAch B 9 pa3. Beiuncinuth JUHEHHBIN NOKa3aTelb
MOTJIOIIECHHS TKAHU.

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

136. PagmoaxtusHeii u3oton momonus (Po?®) ¢ axrtusmocThio 120 MKm mcmyckaer ambga-
qacTuupbl ¢ sHeprueit 5,3 MaB. Kakoe koiMuecTBO TEIIOTHI HCITyCKAET 3TOT IIpenapar 3a CyTKH?
137. B TepaneBTHYECKUX LENSIX MPUMEHSIOT, PaJOHOBbIE BAaHHBI, aKTUBHOCTb PaJlOHa B KOTOPBIX
1,5-10° Ku/n. Kakopa 6yaeT akTHBHOCTb pajoHa B Bojie yepe3 10 cyTok?

138. Jlns yHMUTOKEHUsI BpeAUTENeH 3epHa B 3€pHOXPAHWIMIIAX UCIIONB3YIOT PaJlOaKTUBHBIN
K00aibT B Buje MpoBojioku Maccoit 1 r. ConeprkaHue paJioakTUBHOTO KOOalibTa B MPOBOJIOKE
coctasisieT 0,01% ot Macchl poBOJOKU. OTNpeIeIUTh aKTUBHOCTh PaIMOAKTUBHOTO KOOAIBTA.
139. Kponuky maccoil 5 Kr BBENIM HATpUil ¢ NMULIEH paJuOaKTUBHBIA HaTpuil u3 pacdera 0,01
MkKu Ha 1 kr Maccel xuBoTHOro. OmNpenenuTb aKTUBHOCTb PaJMOAKTHBHOI'O HATPHsS B TeEJe
KpOJIMKA 4epe3 CYyTKH. ECTeCTBEHHOE BBIBEIEHUE HATPUs U3 OpraHM3Ma NpUHATH paBHbBIM 50%
3a CyTKH.

140. PagnoakTHBHBIN 0/, BBOAMMBIN MPH OMOJIOTHYECKOM 3KCIIEPUMEHTE B OPraHU3M SITHEHKA,
KOHUEHTPUPYETCS MOYTH MOJHOCTHIO B €ro HIMTOBUJHOM kenese. JomycTuMoe KOIMYecTBO
rona umeer aktuBHocTh 0,001 MxKu Ha 1 r maccel kenessl. Kakyro mMaccy paanoakTHBHOIO
1071a MOKHO BBECTH SITHEHKY, Macca IIMTOBHIHOM JKeJie3bl KOTOpOoro S r?

IIponenypa oueHnBaHUSI KOHTPOJIbHBIX padoT

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

O06bem paboThl cocTaBiseT 7 3a/lad U3 BCEX PasJesioB TUCIHMIUIMHBL. 3aJaud BHIOUPAIOT
no Tabnuie, UCXOoAs W3 MOCIHEAHMX IBYX HU(p Ne 3a4eTHOM KHIDKKH CTYyJIEHTa, KOTopas
COJIEP/KUTCS B METOJUYECKOM YKa3aHUH JUCLIUILIMHBL.

[Ipn oueHke ypOBHSI BBINOJHEHHUS KOHTPOJBHOW pabOThI, YCTAHOBIIEHBI CIEIYIOIIHNE
KpUTEPHUU:



e yMeHHEe paboTaTh ¢ 0OBEKTAMH H3yUYCHHS, KPUTHUYECKUMH UCTOYHUKAMH, CITPABOYHOM
Y SHIUKIIONEANYECKON JINTEPaTypoOil;
YMEHHE cOOMpaATh U CUCTEMATU3UPOBATH IPAKTUUECKUNA MaTepUal;
YMEHHUE CaMOCTOSITEIbHO OCMBICIIATE IIPOOIEMY Ha OCHOBE CYIECTBYIOUIMX METOIUK;
YMEHHE JIOTUYHO U TPaMOTHO MU3JIaraTb COOCTBEHHBIE YMO3AKJIIOUEHUS U BHIBOJIBI;
yMEHHE aHaIM3UPOBaTh U 0000I1aTh MaTepUal;
YMEHHE TOJBh30BATHCS TT00ANBHBIMA MH(POPMALMOHHBIMHA PECYpCaMH M IPAaBHIBHO
UX IPENOJHECTH B KOHTPOJIbHOM padorTe.

IIpu owueHke ompenensercsd IMOIHOTa, TOYHOCTb M IIOCIEAOBATEIBLHOCTb H3JI0XKCHHUS
MBICJIEH MpHU PELIeHUH 3a/ad, HaJu4ue JOCTATOYHBIX MOSCHEHUH, YMCIO M XapaKTep OIINOOK
(cyI1eCTBEHHBIE UM HECYILIECTBEHHBIE), @ TAK JK€ IIPOLIEHT MPAaBUIbHO PEILICHHBIX 3ajau.

Kpurtepun onenkn

3a KOHTPOJBHYIO paboTy 00ydaromemMycsi BBICTABIISETCS:

- OLIEHKA «3a4YTE€HO», €CJIM OH BBINOJIHUI KOHTPOJIbHYIO pabOTy IO CBOEMY BapUaHTY, B
KOHTPOJIbHON paboTe MpHUBENEHbl PUCYHKH, TAaOMUIBI W WIUIIOCTPALUU, HEOOXOAMMbBIE s
pelIeHHs U MpU 3TOM MPABUIBHO WIM C HE 3HAYUTEJIbHBIMH HEIOYETAMM PELIWI HE MeHee 6
3aJ1a4 KOHTPOJIbHOU PadoTHI;

- OLEHKa «HE 3a4TeHO», €CJIM OH pellW1 MeHee 6 3ajay WM IpU PELICHUH 3a1ay
JOTIYIICHBI TPYObIe OMUOKH WIH HEJJOUETHI.

IIpouenypa oneHUBaHHUS KOHTPOJIbHBIX padoT

OOyyaromuecs BBIIOJHSIOT KOHTPOJIbHBIE PaOOTHl CaMOCTOSTENBHO IOCIE H3yUeHUs
OTIpe/ICIICHHOW TeMbI. B cOCTaB KOHTPOJIBHOU PabOTHI BXOIAT HE TOJBKO CTAHIAPTHEHIC 3a/1a4H,
HO U 33/1a4¥ C MPAKTUYECKUM cojiepkanueM. KoHTponbHas paboTa coCTaBiIsieTCs 10 BapUaHTaM.
[Tpu oreHKe YpOBHS BBITIOJHEHUS KOHTPOJIBHON pa0OTHI, B COOTBETCTBHH C IOCTaBICHHBIMU
HeMSIMH M 3a7jauaMi JUIs JIaHHOTO BUJAa Y4YeOHON JesITeNbHOCTH YCTaHOBIEHBI CIIEAYIOLIHE
KPUTEPHUU:

— YMEHHE CaMOCTOSITEIbHO MPOAHAIU3UPOBATh YCIOBHE KaXKIAOW 3amaud W BHIOpaTh
METO/T PEIICHHUS;

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

— CJIeNIaTh TOYHBIC PACUETHI U TIOJYYNUTh BEPHBIN OTBET.

[Ipu oneHke omnpeaensieTcs MOCIEI0BATEIbHOCTh U JIOTUYHOCTh MPHUBEACHHBIX PacyeTOB
B 3ajaue, Ka4eCTBO PEIICHUs, MOITYYCHHE NMPABHIHLHOTO OTBETA, YHCIO M XapaKTep OIIMOOK
(cylIecTBEHHbIE MU HECYIIIECTBEHHBIE).

[To pesynbraraM BBHITIOJHEHUS KOHTPOJBHBIX PAbOT OOYyYaromeMmycs BBICTABIISICTCS
OIICHKA.

Kputepun onieHKu KOHTPOJILHOMH PadoThI

BricTaBnsiercs oreHka:

— (ISTH», €CM OOYyJYaIONIUICS TOKa3ajdl yYMEHHE CaMOCTOSATENBHO MPOAHATU3UPOBATH
yCIIOBHE KaXJOM 3adaud W BBIOpaTh METOJ pEIIEHHUS; BCE 3aJaud pEIIeHbl BEepHO Oe3
JIOTUYECKHX OIIHOOK;

— UETBIPE», €CIIU 00YUaIOIIHIiCs MOKa3aa YMEHUE MPABIIBHO U JIOTHYHO MCIOIB30BaTh
(GOpMYJTBI U METOIBI PEIICHUS, HO JIOMYCTHJI HE O0Jiee IBYX OIMHUOO0K.

— «Tpu», ecaum  olydaromuiics Toka3an — crnaboe  yMEHHE  CaMOCTOSATEIhHO
MPOAHAM3UPOBATh YCIIOBHE KaXJIOH 3aJadyd MW BHIOpaTh MPaBWIBHBIA METOJ pPEIICHUS,
HEMPABWILHO BBIOPA OJHY WM B€ ()OPMYIIBI, TOMYCTHI BRIYUCIUTENbHbIE OIIHOKH;

— «JIBay, €CIIU O0yJaroNIUics pemm mpaBuiabHo MeHee S0% 3axanmii;

— «OJMHY, eclii 00yYaOIIUICS He MPUCTYIIAN K PEIICHUIO 3aTaHUN.



4. Bonipochl 1Jisl 3alIUTHI pedpepaTa

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

2. Kakoe 6nojornyeckoe AeHCTBIE OKa3bIBACT HM3Yy4aeMOE SIBJICHHUE.

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

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

5. Kakumu ¢dusnueckumu cBoicTBaMH 00J1aJal0T MaTepUalbl, O KOTOPBIX Bbl PaCCKa3aH.

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

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

9. Kak paccmaTpuBaeMoe BamH sBIIeHHE (IIpOIeCcC, 3aKOH, YCTPOWCTBO) MOXKET OBITh
MCIIOJIb30BAHO B Balllell Oyayuiei npoeccuoHanbHOM 1eATeIbHOCTH.

10. Kakune mcrounukm wH(pOpMAIHMH, KOTOPHIC BBl MCIOJIB30BAIM TPH TMOJTOTOBKE pedepara,
0oJIbIIIe BCEro BaM MOMOTIIU U COJEpKaIu 0oJiee MOTHYI0 U HHTEPECHYIO JIJ1s Bac MH(OpMAIIHIO.
11. Ilouemy BbI BBIOpaIy UMEHHO 3TY TEMY Il COOOILEHUS.

IIpoueaypa ouennBanus pedepara

Ha 3amuty pedepata, cocrosiyro u3 J0KJIaaa U OTBETOB Ha BONPOCkl, oTBoauTcs 10-15
MUHYT.

[Ipu onenke pedepara UCIONB3YETCS CIESAYIONINE KPUTESPHH:

— COOTBETCTBHE pedepara 3asBICHHOW TeMe, ITOCTABICHHOH IIe]IN U 33/1a9aM;

— IpOoOJIEMHOCTh TEMBI WIIH €€ aKTyallbHOCTb;

— HOBH3HA WJIM OPUTHHAIBHOCTh TIOJYYEHHBIX PE3yJIbTATOB;

— ryOuHa ¥ MOJIHOTa PACCMOTPEHHS TEMBI;

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

— JIOTUYHOCTh, CTPYKTYpPUPOBAHHOCTD, [IEIOCTHOCTh U3NIOKEHUs pedepaTa,

— peueBas KyJabTypa TpH 3ammre pedepara (CTHIb H3JI0KCHHS, SICHOCTh, YETKOCTH,
JaKOHUYHOCTh, KpacoTa s3bIKa, Yy4YeT ayAUTOPUH, SMOIIMOHATBHBIA PHUCYHOK peyH,
JIOXOTYUBOCTh,  IYHKTYaJIbHOCTh, HEBEPOATBLHOEC  COMPOBOXKICHHWE, OXHUBJICHHE pPEUd
adopuzMaMu, IpUMepaMu, IUTaTaMU | T.11.);

— UCIOJIb30BAaHUE CCHUIKM Ha MH(GOPMAIIMOHHBIE PECYPCHI (CAalThI, TUTEpaATypa);

— HArJSIIHOCTH U MPe3eHTabenbHOCTh (ecnu Tpedyercs);

— CaMOCTOSITEIBHOCTh CY)KJICHUH, BJIQJICHUE MAaTEepPHAIOM, KOMIETCHTHOCTh IO TEME
pedepara.

Ecnu 3ammuTa pedepara CBOAUTCS K KPAaTKOMY COOOIICHHIO 5 — 7 MUHYT M HE MOXET JaTh
MOJTHOTO MPEACTABIEHUS O MIPOBEIECHHON paboTe, TO OIEHUBAIOTCS OTBETHI HA BOIIPOCHI.

Kpurepun onenkn

3a 3amuTy pedepaTa BHICTABISETCS OLIEHKA!

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



