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[Tpu pazpaboTke paboueit mporpaMmMbl Y4eOHOW JTUCIUTIIIUNHBI B OCHOBY TIOJIOKCHBI:
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Ne 939
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aKcepTH3a, npoduis «bruomornueckas 6€30MaCHOCTD CHIPbS U MPOAYKTOB MUTAHUS» 0J100pEH
VYuensim coBetom @PI'BOY BO I'AY Ceepnoro 3aypainbs oT «25» mas 2023 r. [Iporoxon NelO.
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-
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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHsI 10 JUCHUIINHE (MOAYII0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU 0CBOCHUS 00pa30BaTeIbHOM

NPOrpamMmsbl
Koow pe3yJbTaThl VIHAMKATOP JOCTHKEHHUS Ilepeyenb MJIAaHUPYEMBIX Pe3yJIbTATOB
KomnemeH
yuii OCBOCHHS KOMITETEHIIHH 00y4YeHHUsI 1O TUCHUIIHHE
3uamo:
- COBpEMEHHBIE ¢busnueckue
MpENCTaBICHUSI 00  OKpYXKAroIeM
YelloBEeKa COBPEMEHHOM  MUDE;
- OCHOBHBIC Teopun 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 HAOJIOAEMBIC
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 - BBIIENATH KOHKpETHOE (H3UUecKoe
npodecCuoHaIbH COJIep’)KaHWEe B TPHUKIATHBIX 3a/adax
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 pE3yIBTaTOB
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

JlaHHast MUCIHUIUIMHA OTHOCHUTCA K bioxy [ o0s3aTenbHONM 4YacTH 00pa3oBaTeIbHOM
MIPOTPaMMBI.




Jucuunnuna ®usuka  O6azupyercss Ha 3HAHMSX, MOJYYEHHBIX OOy4arolmuMHCS B
COOTBETCTBUHM C (hefiepalbHbIM TOCYAAPCTBEHHBIM 0O0pa30BaTEIbHBIM CTaHIAPTOM CPEIHEro
(momHOTO) O0ITIeTO 0OpazoBanus Mo npeamery dusunka.

@dusnka SBIAETCS TNPEAIISCTBYIOMIEH IUCUUIUIMHOW JUIS JUCHMIUIMH. KOHIETIHUs
COBPEMEHHOT0 €CTECTBO3HAHUS, CEIbCKOXO3SHUCTBEHHAs] PaguoOHOJIOTHs, YKUBOTHOBOJICTBO B
YCIOBHUAX  PaJMOAKTUBHOTO  3arpsi3HEHHsS]  Cpedbl, O€30MacHOCTh  HKM3HEICSATEIHHOCTH,
MeXaHM3alMs 1 aBTOMaTH3alHsl >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. Conep:kanue QU CHUNTHHBI
4.1. Conep:xaHue pa3/iei0B M CHUILTAHBI

HanmenoBanue paznena Copepxanue paszaena
JUCITATITUHBI
1 2 3
1. Mexanuka u Kunemamuxka  u  Ounamuka  nocmynamenvHo2o U
OMoMexaHMKa 8PAWAMENLHO20 OBUIHCEHUSL.
(xoJ1e0aHuA ¥ BOJIHBI). | Mexannmdeckoe npmkeHue. Cucrembl otrcuera. CKOpOCTh U
AKycTHKA YCKOpPEHHE KaK IpPOU3BOIHBIE IepeMelieHus (oboduienne
noHsATHsT ckopocTH). [loHsiTHE O rpanueHTe (GuU3HUECKON
BenM4MHbl. HopMmanbHOEe, TaHreHUUalbHOE W  IOJHOE
YCKOPEHHE TMpU KPUBOJMHEHHOM JABWKEHHH. [Ipamas wu




oOpaTHas 3a/1aya KHHEMaTHKH.

[lonsatue cunbl. 3akoHsl HblOTOHA B  HMHEpPUHUATBHBIX
CHCTEMax OTCYeTa.

VYpaBHEeHHE  JBW)KCHHS  CBOOOJHOW W HECBOOOIHOM

MaTepUaIbHOM TOYKU. [IBMKEHHE CHCTEeMBbl MaTepHabHBIX
TOYEK.

Cmamuxa. Ounepeus. Paboma. Mowmnocmos.  3axonvl
COXpaneHus.

AxcuoMmbl ctaTuku. ['eoMeTpuueckoe yCIOBHE pPaBHOBECHUS
CXOZSIIENCs CUCTEMBI CUJI Ha IUIOCKOCTH. [Ipoekuuu cun Ha
IJIOCKOCTH. AHAJIMTUYECKHUE YpaBHEHNU paBHOBecHs. CBSA3H U
pEaKUnn CBA3EH.

MOMEHT CcHl OTHOCHUTENBHO HENOABUKHOM OCH. Y CIIOBUSA
paBHOBECHs TeJ, UMEIOIMX Och BpauieHus. [lapa cun. Llentp
TSDKECTH TBepaoro tena. IIpuMmeHeHne ycnoBusi paBHOBECHS
JUIsL BBIUMCIIEHUS LEHTpa TsbkecTH. CTaTuyecKue CUCTEMBI B
OIIOPHO-ABUIaTEJIbHOM  alIapare KUBOTHBIX. MOMEHT
UMITyJIbCA. 3aKOH COXpaHEHUs MOMEHTa umIynbca. Pabora
nepeMeHHoN cwibl. KuHeTnueckas M NOTEHIMAJIbHAA
sHepruu. Momuocts u KII/[. 3akoH coxpaHeHus 3HEpPruu.
3aKOH COXpaHEHMsI UMITYJIbCA.

Mexanuueckue xonebanus. 36yx.

KonebarenbHoe pABM)KEHHE B OMOJIOIMYECKHX OOBEKTaX.
JIMHEWHBIM TapMOHMYECKHW OCHWILIATOP. YPAaBHEHHUE U
rpa@uKy  CMEIIEHUS CKOPOCTH U YCKOpPEHUs  Ipu
rapMoOHHYecKux  kojeOanusax. IIpyXKMHHBI  MasTHUK.
OHeprus TapMOHMYECKOro ocHuuIsTOpa. MexaHndyeckue
Kosie0aHMs B POMBIIIIJIEHHOM JKHUBOTHOBOJICTBE. BuOparuu B
c/X. 3aryxarolue U BbIHYXKJEHHBbIE KojeOanus. CioxeHue
rapMOHUYECKUX KojeOaHuii. buenus.

MouekyasipHas
(pusuka

Ocnosgnwvie nonooicenus MKT. Hoeanvroiii 2asz. Peanvhuiil 2as.

OcnoBuoe ypaBHenne MKT. CrenctBuss U3  HeEro.
Pacnpenenenue sHepruu mo creneHsiM cBo6oabl. BHyTpeHH: s
SHEprus ujAeaJbHOro rasa. PacmpeneneHue MoJEKyn IO
ckopocTsimM. Cpenusisi JuiMHa CBOOOAHOrO mpodera. SBneHUs
nepeHoca. 3akoHbl ®duka u Dypbe. SBneHus nepeHoca B
OMOJIOTHYECKUX CUCTEMaX. Buner TEII000MEHa.
Tepmoperynsnusi opraHu3mMa U TEIUIOOOMEH B C/X.
VYpaBaenue Ban-nep-Baansca. Kpucrammmyeckoe cocrosiHue
BenecTBa. CoKMYKEHUE ra3oB.

TepmoauHaMuKa u
OModHepreTuka

Duzuyeckue OCHOBbL MepMOOUHAMUKUL. Ocnosul
MepMOOUHAMUKU 8 OUOTOSULECKUX 0ObEeKmAax.
TepMmonMHaMHUeCKUE MapaMeTpbl M Mpolecchl. Temnora u
pabora, l-e Havamo TepMmoaumHamuku. Pabora raza B
n3omnporeccax. TenIoeMKOCTh UJI€aJTbHOTO Ta3a. YpaBHEHHE
Maiiepa. Anunabatudeckuii mporiecc. YpaBHenue Ilyaccona.
O6parumble W HeoOpaTUMBIE TIPOIECCH, 2-€ Havajio
TepMOAMHAMUKHU. [IpUHIMI NEUCTBUSI TEIJIOBOM MAalIWHBI.
Hukn Kapuo wu ero KII[J[. TenmoBele MamumHbB |
XOJIOIMJIbHBIE YCTaHOBKU B ¢/X. [loHsTHE SHTpOmUU. 3aKOH
He yOBbIBaHHSI SHTPOIHUH.




[TonsiTue 00 OTKPBITHIX TEPMOAMHAMUYECKUX CHUCTEMaX.
KuBoii oOpraHM3M Kak OTKpbITas TEpMOJAMHAMUYECKas
cucrema. l-e Hayajlo TEpMOAMHAMHMKH B  OWOJIOTHH.
[IpeBpamienne sSHEpruv B OHOJOTHMYECKUX CHCTEMax U
SHEPreTUYECKUI OanaHc YKUBOTO opraHusma.
Temnonpoaykuusa. AKKyMyJIMpOBaHUE 3HEPTUU B MOJIEKYJIaX
AT®. IlepeHoc Temia B KMBBIX OpraHuU3Max. 2-€ Haydalo
tepMomHamMuku B Ouonorun. ®opmyna IMTpuroxuna. KITJ]
MBIIIIIBL.

3.]'[eKTpI/I‘leCTBO H
MAar"dHeTu3sm

Onekmpocmamuxka.

Onekrpoctatudeckoe moje (COII) m ero HampsHKEHHOCTb.
[Totox HampspkeHHOCTH, Teopema [laycca. Pabora mo
nepeMenieHuto ekTpudeckoro 3apsaa B COIL. [loTenuan.
HanpspkeHHOCTH  OJIE  Kak  TPAgUEeHT  IOTEHLUala.
[IpoBoanuku B COII.

DneKkTpocTaTu4ecKas 3alluTa. 3azemMiieHue.
DIEeKTPOCTAaTHYECKOE SBJICHUE B C/X MPOM3BOJCTBE U OOphOa
¢ Humu. usnekrpuku B COIL.

[Tonspuzanuss  AMPICKTPUKOB W BUABl  MOJSPU3AIHH.
JusnexkTpudeckast MPOHUIIAEMOCTb. JudnexkTpudeckue
CBOMCTBAa TKaHEd M U3MEHEHHWE WX TMPU MATOJIOTUIX.
[Ipumenenne COII B ¢Qusmorepanuu. DIEKTPOEMKOCThH
npoBoanuka. Konaencaropsl. Dueprus COII.

3aKkonbl  NOCMOAHHO20 MOKA. JDNeKmpuyecKui moxK 8
NOYNPOBOOHUKAX. DNeKMPUYECKULl MoK 6 2a3ax.
DJIeKTpOHHAs TeopHsi ToKa B MeTaiaXx. 3akoH Owma B

mubdepenimansHom  Buzae. [loteHuuomerpsl.  Temsossie
JeMcTBUS TOKa. DIEKTpOHArpeBaTelibHbIe YCTPOUCTBA B C/X

MMPOU3BOJACTBC.
CpoiicTBa MOJIYIIPOBOAHHUKOBBIX MaTCpHraJIOB. 3oHHas
TCOpUA SJICKTPOITPOBOANUMOCTHU. TepMOBHeKTPOHHaH

smuccus.  Juox.  Tpuoxa.  3anuparomuid  ciol B
MOJYTPOBOIHUKAX €r0 BBIIPAMIISIONIEE JEHCTBHE.
DNIeKTpUUYECKHE SBJICHUS B OHUOJOTHYECKUX CHCTEMax.
CamocrosiTenibHAsE ¥ HECAMOCTOSITENIbHAs TPOBOJIUMOCTD
ra3oB. BonprammepHas XapakTEepUCTHKa ra30BOr0O paspsza.
3akoHbl 2nekTposnza. [lopor paspsokeHuss B TKaHsX.
[Ipoxox/ieHHEe TOCTOSHHOIO TOKAa 4Yepe3 JKUBBIC TKaHM.
JlelicTBME TOCTOSTHHOTO TOKa Ha opraHusM. ['anpBaHu3amus,
anekTpodopes,  DIEKTPOA.  TNOoTeHuuan. MemOpaHHBIH
MOTEeHIHaN. TpaHCIOpPT  BEIIECTB  4Yepe3  KIETOYHBIE
MemOpaHnbl. OcMoc.

[TonsiTEe 0 KaMTMEeBOHATPUEBOM Hacoce. bronoTeHabl.
Onexmpomaenemuszm. buonoeuueckoe deticmeue MacHUMHO20
noJs.

MarauTHOE  B3aMMOJEHCTBUE  IPOBOJHHUKA C  TOKOM.
Nunyxuus [IMII. 3akon buo — CaBapa — Jlanunaca. BemectBo
B [IMII. MarautHas #OpPOHUIAEMOCTh. J{MamMarHeTukwu,




napamarueTuky, ¢eppomarnetuku. J[leiicteue IIMII Ha
ouosiornyeckue o0beKThl. I'eomarautHoe nose. [lpumenenue
MII MOCTOSTHHBIX MAarHUTOB B C/X TIPOU3BOJICTBE.
OnexTpoMaruuTHasg HMHIyKUUs. Oneitel Papanes. SBineHus
CaMOMHAYKIMU. OHEprusi MarHuTHoro mnois. JleiicTBue
AJIEKTPOMArHUTHOTO TIOJIS HA KUBOM OpraHU3M.

[Tpumenenne OMII B pusnoTepanuu.

OnTHKa U CBEeTOBLIE
SIBJIEHUSI B OPraHU3Max

I'eomempuueckasn onmuxa. Ochosbl pomomempuu. Bonnosas
ONnMmuKa.

Otpaxenue u npenomieHue csera. llonHoe oTpaxeHue u
WCIIOJIb30BAHUE DJTOTO SIBJICHHUS B ONTHYECKUX Mpubopax.
CBeToBOIBI M MX  NPUMEHEHHE.  DHEPreTHYecKue
¢doromerprueckue BennuuHbl. KpuBas BugHocTH. CBETOBBIC
(dhoToMeTpUUECKrE BETHUNHBI.

Wntepdepennuss cBera W cnocoObl  e€e  HaOJIOJICHHUS.
Hudpaxius ceeta. [lomspuzanus cBera, Moisspu30BaHHBIA U
ecTecTBeHHbIN cBeT. Jlucnepcus cBeta. CIEKTpbl U UX THIIBI.
Crnextpanbnblii aHanu3. [lornomenue ceera. 3akonsl byrepa
u bepa. buonornueckoe 3HaueHUE COJIHEYHOIO cBera. YD u
UK wusnydenwe, uX CBOWCTBA M METOAbl HAOIIOJCHHUS.
buonornueckoe neiicteBue Y® u UK  uznyuenws.
[Tpumenenne Y® uznydeHus ajs ¢/X MPOU3BOACTBA.

KBanToBas u sizepnasi
¢pusuka

Keanmoesas onmuka. Cmpoenue amoma. Jlazepoi

SAnepHas  momens  cTpoeHus — aroma.  J[MCKpPETHOCTb
JHEPreTUYecKux cocrossHui aroma. Ilocrymarer  bopa.
AToMHOE s1p0, n30Tporsl. CieKTp aToMa BOAOPOJa, IPaBUIIO
or6opa. Ypasuenus llpenunrepa.

PagnoakTMBHOCTB, €CTECTBEHHBIN CPOK PaJUOAKTUBHOCTH. O,
B, y — wusnyuenue. BrnusHME paaMOaKTUBHOCTH Ha
KHU3HEJEATENIbHOCTh OPraHW3MOB. 3aKOHBI PaJAMOAKTHBHOIO
pacniaga. Ilepuon mnomypacnaga. CpenHee BpeMs KHU3HH.
AKTHUBHOCTb JJIEMEHTA.

DOneMeHTapHble  YaCTUIBl, HMX  XapaKTEepUCTUKU U
B3aumojeiictBue.  AHtHuyacTunpbl.  Jlyanusm  CBOMCTB
MukpoudacTull. KBapkoBblii cocTaB agpoHOB. KBaHTOBBIN
MexaHu3sM  u3naydeHuss — cera.  @opmyna  [lmanka.
®otordp¢ext. KBaHTOBBI MeXaHW3M IMOIJIOIIEHHUS CBETa.
®otonbl. KopnyckyisipHO — BOJHOBON AyanusMm. Ilonstue o
dboToxumHuueckux peaxknusax. PoToOHoIornueckre peakiuu.
®oroaddext. YpaBHenue OIHIITENHHA. Jlromunecyenyus.
Penmeenosckoe u mennogoe uznyuenue.

IInanerapnas Monens aroma. Teopuss bopa. KBanToBbIN
MEXaHM3M DJJIEKTPOHHBIX IepexonoB. CIMH 3IIEKTpOHA.
IMpunnun  Ilaymu.  Ilpupoma  TEIUIOBOTO — M3IIy4YEHUS.
AbcomotHo yepHoe Teno. 3akoH Credana — bonblmana,
Buna. TemoBoe wu3iaydeHHe Tenla J>KMBOTHBIX. PaznmmuHbie
BUbl momuHecueHuuu. [Ipasuno Crokca. 3akoH Basuiosa.




JIroMHUHECIIEHTHBINA

W3JTyYECHHUS.

aHaJIn3.

Ilonyyenue pPEHTTEHOBCKOTO

dusnyeckue ©U OUOIOTMYECKUE

U3JIy4eHUs, €ro CBOMCTBAa. PeHTrenoauarsocruka. Jlasepsl.

CBOMCTBA JIA3€PHOIO

4.2 Pa3zgennl AMCHUNUIMHBI U BUABI 3aHATHI

Ounas ¢popma o0yyeHus1

ceM | Ne HanmvenoBanwue paznena gucruruinabl | Jlekn. | Cemun. | JIab CP | Bcero
ecT | m/m TUNA | THIA 4acoB
P
1 | Mexanuka u 6uoMexaHuka (kKoneOaHus 2 2 2 8 14
Y BOJIHBI). AKYCTHKA
2 | MonexynspHas Gpu3uka 4 4 4 10 22
1 3 | TepmonuHaMuKa 1 OMOIHEPIETHKA 2 2 - 10 14
4 | DIEKTPUYECTBO U MarHETU3M 2 2 6 12 22
5 |Ontuka © CBETOBBIE SIBICHUA B 4 4 4 10 22
Oopranu3Max
6 | KsanroBas u sipepHas ¢puznka 2 2 - 10 14
Hroro: | 16 16 16 60 108
Bceero: | 16 16 16 100 | 108
3aounas popma o0yueHust
ceM | Ne Haumenoanue paznena qucuuminunel | Jlekn. | Cemun. | JIab CP | Bcero
ect | n/m TUNA | THUMA 4acoB
P
1 | Mexanuka u 6noMexanuka (kKoneOaHus 2 - - 16 18
Y BOJIHBI). AKYCTHKA
2 | MonexynspHas Gpu3uka 2 2 2 14 20
1 3 | TepmonuHamMuKa U OMOPHEPreTHKA - - - 16 16
4 | DIEKTPUYECTBO U MarHETU3M 2 2 2 16 22
5 | Onrtuka 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. 3aHsTHS CEMHMHAPCKOI0 THIIA

No TpynoemMkocTb
No | paznena Tena (dac.)
/0 | JUCIUILI OvHast 3a04Hast
WHBI
1 2 3 4 5
1. 1 [Tonsitue cunbl. 3akoHbl HpIOTOHA B HHEPUHUAIBHBIX 2 2
cHCTEeMax OTCYEeTa.
2 2 OcnoBHoe ypaBHenue MKT. CrnenctBus wu3 Hero. 2 2
Pacnipenenenue  SHEpPruM MO  CTENEHSM  CBOOOJBI.
BHyTpeHnHsis sHeprus uaeanbHoro rasa.
3. 2 Bunelr TemmmooOMena. Tepmoperynsuust opraHuzMa | 2 -
TEII000MeH B ¢/X. YpaBHeHue Ban-nep-Baanbca.
4 3 TepMoanHaMHUUyeCKue apaMeTphl U Mpolecchl. Temiora u 2 -
pabora, l-e Hauano TepmoauHamuku. Pabora rasza B
M30TIPOIIECCax.
5 4 DneKkTpoHHas Teopus TOKa B Merauiax. 3akoH Oma B 2 2
muddepennnansHoM Bune. Ilorenunomerpsl. TeroBble
NEHCTBUS TOKa. ODJEKTpoHarpeBaTellbHbIE YCTPOICTBA B
C/X TIPOU3BOJICTBE
6 5 OtpaxxeHnue u npenomiieHue ceera. [lonHoe oTpaxkeHnue u 2 -
UCTIOJI30BAaHUE JTOTO SBICHHS B ONTHYECKUX MPUOOpax.
CBeTOBO/IBI M UX IPUMEHEHUE
7 5 WNurepdepeniius cBeta U CrnocoObl €€  HAOJIOACHHUS. 2 -
Hudpaxus ceeta. [lonspuzanus cBera, MOJISPU30BAHHBIN
Y €CTECTBECHHBIN CBET.
8 6 ®opmyna Ilnanka. ®otorddext. KBaHTOBBIM MexaHH3M 2 -
noryiomeHus ceera. OTOHBI.
HToro Bo 2 cemectpe: 16 4
Bceero: 16 4

4.5. llpumepHasi TeMATHKA KYPCOBBIX POEKTOB (pador) - ne npedycmompeno OIIOII.

5. Opranmu3amnusi CaMoCTOSATeIbHOH PadoThI 00yUAIOIIUXCS M0 JUCIUIIJINHE

5.1 Tunbl caMOCTOATE/ILHOM PadOTHI M €€ KOHTPOJIb

Tun camocrosiTeILHOMH PadoTHI dopma o0yyeHus Texymuilt KOHTPOJIb
OYHast 3a04Hast

[TpopaboTka MaTepuana JeKInH, 30 TECTUPOBAHUE

MOATOTOBKA K 3aHATUSIM 69

CamocTosATENpHOE U3YYEHUE TEM 4 TECTHUPOBAHUE

WIH
cobecenoBanne

PacuetHo-Tpaduueckue padboTh 26 - 3ammTa

KonTtponbHbIe paboThI - 25 3anuTa
BCET0 YaCOB: 60 94

5.2 Y4eOHO-MeTOAMYECKHE MATEPHAJIBI IJIs1 CAMOCTOATEJILHOM padoThI
Mertoandeckue ykKazaHus JJIsi CaMOCTOSITEIBHOW paboThl Mo aucnuruimae dusmka s

CTYZCHTOB OYHOH, OYHO-3a0YHOM M 3a04HOW (popM 0OydeHHUs NO HANpPaBICHUIO MOATOTOBKU

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




5.3 Tembl, BLIHOCHMbIE HA CAMOCTOSITEIbHOE U3yYeHH e

1. MoMEeHT cJ1 OTHOCUTENIbHO HEMOABMKHOM OCH. Y CIIOBUSI pABHOBECHS T€Jl, UMEIOIIUX OCh
Bpaienus. [1apa cun. LleHTp TsoKecTH TBEpOTo Tena.

2. [IpuMmeHeHre yCIOBHsI PABHOBECHS JIJISl BBIYUCIICHUS [IEHTPA TskecTH. CTaTUYECKHE CUCTEMBI
B OIIOPHO-/IBUTaTEJIbHOM alllapaTe >KUBOTHBIX.

3. SIBnenus nepenoca. 3akonsl Puka u Oypoe. SIBneHHs nepeHoca B ONOTOTHYECKUX CUCTEMAX.
Buner terioodmena. Tepmoperysisius opranu3ma u TerooOMeH B ¢/X.

4. VYpasuenue Ban-nep-Baanbca. Kpucrannmueckoe cocrosinue BemiectBa. CKMKEHNUE Ta30B.

5. O6patumbie U HEOOpATUMBIE MPOLIECCHI, 2-€ HaYall0 TEPMOIUHAMUKH.

6. IIpunuun nevictBus TeruoBor MamuHbl. [{ukn Kapuo m ero KIIJ. TemioBbie MamumHbl u
XOJIOJUIIbHBIE YCTAHOBKH B C/X.

7. [lonsitue »sHTponuu. 3akoH He YyObBaHus OSHTponuu. lloHATHe 00 OTKPHITHIX
TEPMOJIMHAMUYECKUX cucTeMax. JKUBOM OpraHus3M Kak OTKpbITasi TEPMOJIMHAMHYECKAsi CUCTEMA.
8. 1-e Hauwano TepMOaUHAMHKHU B Onosioruu. [IpeBpaiienre sHeprun B OMOJIOTHIECKUX
cHCTEeMax M SHEPreTHYECKUI OallaHC )KUBOTO OpraHu3Ma. Termmonpoaykuus. AKKyMyJIHpOBaHUE
sHepruu B MoJiekyinax AT®. [lepenoc Temna B XKUBBIX OPraHU3Max.

9. 2-e Havano TepmoauHaMuku B 6nonoruu. ®opmymna [Mpuroxuna. KIT/{ mprmmsr.

10. DnekTpuveckue ABIeHUSI B OMOJIOTHUECKUX CHCTEMaX.

11. CamocTtosTenbHas M HECAMOCTOSITEJIbHAsI MPOBOJAMMOCTH Tra3oB. BombpTammepHas
XapaKTEePUCTUKA ra30BOI0 pa3psiaa. 3aKOHbI AJIEKTPOIU3A.

12. Tlopor pa3psbkeHHS B TKaHSX. [IpOXOXKICHHE MOCTOSIHHOTO TOKa 4epe3 JKMBBIC TKAHM.
JleiicTBHe TOCTOSSHHOTO TOKa Ha opraHu3M. [ampBaHu3aIus, 3JIEKTpOPope3, SIEKTPO.
MOTEHIUAL.

13. MeMmOpannbIif moTeHnuan. TpaHCHOPT BelecTB uepe3 KiaeTouHble MeMOpaHbl. OcMoc.
IlonsiTHE O KaIMEBO - HATPUEBOM Hacoce. buonoreHnuabL.

14. DnexrpomarnutHas wuHAYKIUA. OnbiTel Dapanes. SIBIeHUS CaMOUHIYKIMH. DHEPIHs
MarHuTHOTO OJIs. JIeMCTBHE 3JIEKTPOMArHMTHOTO MOJIA Ha )KUBOM OPTaHU3M.

15. Ilpumenenue SMII B pusnorepamnumu.

16. UaTepdepennus cBeTa u ciocoOsl ee HaOmoaeHns. Judpakuus cera.

17. Tonspuzanus cBeTa, MOJISPU30BAHHBIN U eCTeCTBeHHbIN cBeT. Jucnepcus cBera. CeKTphI
1 uXx Tunbl. CeKTpaTbHBIN aHAIH3.

18. Y® u UK uznyuenue, ux CBOWCTBa U METOAbI HabmoaeHHs. buonoruueckoe aevictsue YO u
UK wnznyuenus. [lpumenenue Y@ uznyueHus aias ¢/X Npous3BOJICTBA.

19. [Ipupoaa TermnoBoro u3nydeHus. AGComoTHO yepHoe Teno. 3akoH Credana — bonbiiMaHa,
Buna. TemoBoe uznydeHue tena )KMBOTHBIX.

20. Paznuunbie Buabl moMuHecteHun. [Ipasuno Ctokca. 3akon Basunosa. JIroMHHECTIEHTHBIIH
aHaJIu3.

21. Tlony4yeHure peHTTEHOBCKOTO M3IY4Y€HHUS, €r0 CBOMCTBA. PEHTreHOAMarHoCcThKa.

22. Jlazepsl. dusnuecke U ONOIOTHIECKHE CBOICTBA JIa3epHOTO U3ITYICHUSI.

5.3. Tems! peepartos:

buonornueckoe AeiCTBUE PEHTTEHOBCKUX JIYUEH.

VYnbTpa3Byk u Ouosnorus.

X0 B KU3HU )KUBOTHBIX.

Buodusuka ynprpasByka.

Posib MOMeHTa cuiIbl, MOMEHTA HMHEPIIUU B ABH)KEHUN HACEKOMBIX, IITHUL], )KHBOTHBIX.
TennooOMeH, €ro poJib B )KU3HU )KUBOTHBIX.

[TpumeHeHue areKTpudecTBa B OMOJIOTHH.

OnexTpodu3HKa )KUBOTO OPraHU3Ma.

. Kax nosiBisirorcst OMOTOKH.

10. buodusuka nopaxeHus EKTPUIECTBOM.

11. buonoruveckoe NeWCTBHE PATUOAKTUBHBIX JIYICH.

12. DneKTpOMarHUTHOE U3JIYUYEHHUE U €ro JIeHCTBHE Ha OPTraHU3M KHUBOTHBIX.

©CoNoR~wWNE
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14.

15.
16.

17.

18.
19.

20.
21.
22.

23.

24,
25.
26.
217.
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.

. JlelicTBuE MOHU3UPYIOUIMX U3JIYYEHUU Ha KIIETKY.
BnusiHue MOHM3MPYIOIIMX W3JIyYEHUH HAa HEPBHYIO CHUCTEMY, OpraHbl 4yBCTB, TKaHH,
SHIOKPUHHBIE XKEIIE3bI.

Peakuust KpoBU M KPOBETBOPHBIX OPTraHOB HA MOHU3HUPYIOIINE U3TyUEHUS.
JleiicTBrE MOHU3UPYIOILIETO U3IYyYeHHs HAa OpraHbl MUIIEBAPEHUS, CEPACYHOCOCYAUCTYIO
CUCTEMY, OpPraHbl JAbIXaHMsI, OpraHbl BbIJCJICHUS, HA KOCTHU, XS, MBIIILbI, HA OPraHbl
Pa3MHOKEHUS U IIOTOMCTBO )KMBOTHBIX.
3HaueHUE €CTECTBEHHOM paJlOaKTUBHOCTH M MaJIbIX 103 MOHU3UPYIOLIUX U3JIYy4EHUH B
OMOJIOrMYECKHX MPOLIECCAX.
JIyuyeBple MOpaXeHUs )KUBOTHBIX.
Hcnonp30BaHne paluOAKTUBHBIX U30TOIIOB B KAYECTBE NHIUKATOPOB (MEUEHBIX aTOMOB),
JUIsL TUATHOCTUKU U JICYCHUS] )KUBOTHBIX.

Crepuinzanys ¢ HOMOIIbIO HOHU3UPYIOIUX U3ITY4EHUH.
Pagnomerpuueckas v paguoxuMHuyecKas SKCIepTH3a 00bEKTOB BETEPUHAPHOT0 HA30pa.
SBnenuss  guddy3um M ero poiab B 00ECNEUYECHUH IKUIHEACATEIBHOCTH KUBBIX
OpraHu3MOB.

Il 3akoH TepMOAMHAMUKHU JUISI OTKPBITBIX cucTeM. CTaluOHApHOE COCTOSIHUE
OMOJIOrnYecKX 0OBEKTOB.
Kunkue kpuctamisl ux puzndeckue cBoucTBa. JKuaKue KpucTamisl B OM000bEKTaX.
MexaHuKa cepieYHOCOCYJUCTON CUCTEMBI.
O dexr lomiepa u ero UCNOIB30BAHUE B YIBTPA3BYKOBOW JHATHOCTHKE.
I'eomarHuTHOE MOJIE, €TO BIHUSHUE HA )KUBBIE OPTaHU3MBI.
[TpuMeHeHre MarHuTHOTO MOJI B TEPANEBTUUECKUX 1IeNAX. MexaHu3M OMOJIOrHYecKOro
JEHCTBUS MArHUTHOTO T10JIA.
CBeToBO/IbI M IPUMEHEHNE BOJIOKOHHOM ONTUKU B AMATHOCTUKE U XUPYPIHH.
[Tornomenue ceera. Meroz kosopuMeTpun. POTOIIEKTPUIECKUNA KOJTOPUMETP.
[TpuHuIMn pabOThI AIEKTPOHHOI'O MUKPOCKOIIA.
buomtomunncuenus. Ceepxcinaboe CBeUeHUE KUBBIX TKAHEH.
Hepemennsie npo6ieMbl Gu3nku u 6M0GU3UKH.
JBmwxenue. J[BuxkeHue B AByX nuaMepeHusix. [Ipppkok B AnuHY ¢ pasbera.
Ponb pusuku B penieHun riodaibHbIX TPOOIEM.
Cunsl B coctossHuU paBHoBecus. (CucTeMbl BHITSKKU KocTel. Cuiibl, JefCTBYONIUE Ha
MBIIIIIIBI ¥ KOCTH).
@yHIaMEHTAIIBHBIE CUJIBI TPUPOJIBIL.
3aKOHBI COXpaHEHUs B (PU3HKE.
Cunel B mpupoze.
Pacrenus — reHnanbHble HHKEHEPHI B IPUPOJIE.
Yupyrue cBolWcCTBa KOCTEN U TKaHEH.
[Tpounsie matepuansl. CruiaBbl.
VYcTanocTs U Noyi3y4ecTb MaTepHaloB.
TBepabIe ANEKTPOIUTHI.
Mertamtyprus u OuoIorHsl.
YHpyrocTs U BA3KOCTb.
Buoputmust u ee mpobiemsl.
IIpupona u purm.
PurMuueckue nponecchl B )KUBBIX OpraHU3Max.
Kocmuueckast OMopuTMOIIOTHS.
®uznka 1 My3bIKa.
O BoJiHAX, KOJI€OAHUIX U KIIETKaX.
Konebanus u nepeMeHHbIE CUITBI.
BonnoBas mexaHuka.
PenstuBucrckas MexaHuka.
AKyCTHYECKHE CPE/ICTBA YIPABICHUS MOBECHUEM KUBOTHBIX.
3BYK. 3ByK MOpsl.



58. YbpTpa3ByK B 300MHKEHEPHOM MPAKTHKE.

59. buonornueckoe aeiicTBrE ylIbTpa3ByKa.

60. 3Byk u ero mpupoja.

61. YapTpa3ByK H €ro MPUMEHEHHE B CEIbCKOM XO3SIICTBE.

62. ®OoTOTEPMOAKYCTHKA.

63. BozzeiicTBre ynbTpa3ByKa Ha BEIIECTBO.

64. YnbpTpa3BykoBbie ¢oTorpadumu.

65. beicTpee 3ByKa.

66. ITpo6aemsbr noBeimenus: KIIJ[ TenmoBeix aBuraTenei u peanbHbie Bo3MoxkHocTd MI'J] -
AIEKTPOT€HEPATOPOB.

67. HeBO3MOXHOCTh BEYHOT'O IBUTATENsI BTOPOTO POIa.

68. ’)KuBoii opranu3m — OTKpbITasi TEPMOJUHAMHYECKAsI CUCTEMA.

69. Poxxenne 1 nepBble maru 3JIeKTPOOUOTIOTHH.

70. Kak B kJ1eTKe BO3HUKAET Pa3HOCTh OTEHIIUAIOB?

71. Kak BO3HUKAET HEPBHbBIN UMITYJIbC?

72. Xusoii Tenerpad.

73. O01mIeHHnEe KIETOK MKy COOO.

74. Vcrionb30BaHMe «GKUBOTHOTOY AJIEKTPUUECTBA ISl PEIICHUS BaXKHEHIIINX 3a/1a4.

75. Kaxk akyibl ucrionb3ytoT 3akoH OMa U TEOPHIO BEPOSTHOCTEH?

76. boprba ¢ mrymamu.

7'7. DNEeKTpUYECKOE OPY>KHE U DIIEKTPOIOKATOPHI.

78. DnekTpuyeckoe X035icTBO HHPY30pHUH.

79. DNEeKTpOCTaHINH KIETOK. bakTepuu - mepBbIe NEKTPUKHA 3eMITH.

80. ITpupona cBera.

81. B3anmoneicTBIE CBETA C BEIIECTBAMH.

82. JIroMUHECIEHTHBINA aHaAJIN3.

83. buonornueckoe neiicreue MK — u3inydeHus u ero npuMeHeHUe B ¢/X JKUBOTHOBO/ICTBE.

84. buonoruyeckoe aeiicteue Y® — u3nydyeHus ¥ €ro IpUMEHEHHE B C/X JKUBOTHOBOJICTBE.

85. buonornveckoe aericTBue JazepHoro minydenus. [Ipumenenne JlazepoB B Ouonoruu u
MeJIULUHE.

86. buodwusuka 3puTeIEHOTO BOCIIPHSITHSL.

87. IIpobnembl pa3BUTHS ATOMHOM SHEPTeTHUKH.

88. Autnuactuisl Bo BeelrleHHOIM.

89. CHoBa 00 aTOMHBIX CTAHITUSX.

90. YacTHia, KOTOPYIO HAJ0 HAWTH.

91. I[IpuMeHeHHE PaJMOAKTUBHBIX H30TOIOB B CEJILCKOM XO3sIHCTBE.

92. PanuoakTUBHOCTE B HAIIEM JOME.

6. DoHJ OLIEHOYHBIX CPE/ICTB /ISl MPOBEAeHHs MPOMEKYTOUHOM aTTeCTAlluH
00y4YaKOIIUXCS MO TUCIHILINHE

6.1 IlepeyeHb KOMIIETEHIIUI C YKa3aHHEM 3TaNoB UX ()OPMUPOBAHUS B Mpolecce

0CBOCHUs1 00pa30BaTEJIbHOM MPOrPaMMbl

Koo [TepeueHp IaHUPYEMBIX HaumenoBanue
I/IHI[I/IKaTOp JOCTHXXCHUA
Komne- PE3YIbTATOB 06y‘-IeHI/I$I 10 OILICHOYHOI'0 CPEACTBA
KOMIICTCHIINU
merHyuu JUCIHUIIIINHEC
3uamo: Tecr
N-4onk- Ucnonp3yer .
I[ OIIK-4 Yy _ COBPEMEHHbIE 3adeTHBIA OHIIET

3HAHUS OCHOBHBIX 3aKOHOB
bu3uKH HEOOXOMUMBIX TS
OIIK-4 | pemieHus CTaHAApPTHBIX 3a/1a4

buznuecKre mpeacTaBIeHIs
00 OKpy’KarIIeM YeloBeKa
COBPEMEHHOM  MHpE;

B obmactu
. - OCHOBHBIE TEOPHH W
npoheccCHoHaNBHOM
(byHIaMEHTaJIbHBIC TIOHSATHS
JCSITEBbHOCTH

(1)I/ISI/IKI/I; 3aKOHBI U SIBJICHH,




IpaHUIBI 170'¢
MPUMEHUMOCTH;

- Ha3HA4YeHHE M TPHUHIIUIIBI
JIEUCTBUSA BAKHENIINX
(bU3UIECKUX TPUOOPOB.
Ymemn:

- NPUMEHSTh pa3IUYHbIC
METO/IbI buzneckux
U3MEPEHH U  00paboTKH
AKCIIEPUMEHTATBHBIX
JAHHBIX;

- OOBSCHATH  OCHOBHBIE
HaOt0/laeMble  MIPUPOIHbBIE
U TEXHOTCHHBIC SIBIICHUS U
ekt c TTO3HIINH

(dbyHIaMEHTAIBHBIX
(hU3UIECKUX
MPECTABICHUN;

- pemarb 3amayd = U3
pa3IMYHBIX paszuesnos
busuku,

- paboraTh C anmapaTypoit
IS (hU3UIECKUX
HCCIICIOBAHUIA;

- BBLIEIATH  KOHKPETHOE
¢uznyeckoe copepKaHue B
HPUKIIAJHBIX 3ajjauax
poQeCcCUOHAIBHON
JeSITETbHOCTH.

Bnaoemsy:

- HaBBIKOM  IIPOBEJCHMS
¢duznyeckoro
HKCIEPUMEHTA, B TOM YHCIIe
MIPaBUIHHO
HKCIUTYaTUPOBAaTh OCHOBHBIE
npuOopbI U 000pyI0BaHUE B
COBPEMEHHOM  (HU3nUecKoil
nmabopaTopuu;

- HaBBIKOM 00paboTKH H
MHTEPIPETHPOBAHUS
pe3yabTaTOB IKCIIEPUMEHTA;
- HaBBIKOM TPHUMCHEHHS
OCHOBHBIX METO/I0B
(U3MKO-MaTEMaTHIYECKOTO
aHanmM3a UL pEIIeHHS
€CTECTBEHHOHAYYHBIX
3ajad.

6.2. IlIxaanl oleHUBAHUSA
IIkaa oneHUBaHHUA 3a4YeTa
— OIIEHKA «3a4T€HO» BBICTABIISICTCS, €CIM CTYACHT O0O0JaJaeT JOCTaTOYHO TOJIHBIM
3HaHMEM Kypca (pU3UKH; ero OTBET MPEACTABISET TPAMOTHOE M3JI0XKEHHE Y4eOHOro mMarepHualia
M0 CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIC HETOYHOCTH B (HOPMYITHPOBAHWH TIOHATHUA H
3aKOHOB; IMPAaBWIBHO IPUMEHEHBI TEOPETUUYECKHUE ITOJOKEHUS, IMOATBEPKACHHBIE NTPUMEPAMMU;




CIeaH BBIBOA, 00a BOMpPOCAa OCBEIICHBI IOJMHOCTBIO WU  JIOBOASTCS IO JIOTHYECKOTO
3aBEepIICHUS MPU HABOSAIINX/TOTIOJTHUTEIBHBIX BOIPOCAX MPEIOIaBaTes;

— OIICHKA «HE 3aYTEHO» BBICTABIISICTCS, €CJIM CTYJACHT HE 3HAET 3HAYMTEIbHYIO 4YacTh
Marepuaia; JOMYCTUJ CYIIECTBEHHbIE OIIMOKH B MPOIECCE M3JI0KEHHUS; HE YMEET BBIJICIUTH
IJIaBHOE M CJeNaTh BBIBOJA;, IPUBOAWT OIIMOOYHBIC ONpENCICHUS, HU OJWH BONPOC HE
PacCMOTPEH JI0 KOHIIA, HABOSIIIUE BOIIPOCHI HE TOMOTAOT.

IMIkana omeHUBaAHUSA TCCTHUPOBaAHUS HaA 3a4€TC

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

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

7. IlepeyeHb OCHOBHOI W [ONMOJHUTEJbHON Y4uyeOHOH JUTEPATypbl, HEOOXOAUMOM IS
OCBOEHMS TUCIUIIHHBI
a) OCHOBHAs JINTEepaTypa:

1. T'pabosckuii, P. U. Kypc ¢usukm : yuebHOe mocodue ms 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 3amad 1o obmieit pusuke. Paznen 5. MonekynspHas

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

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

3. Koukun, b. b. ®usuka. Yacte I. Mexanuka. MonekynsipHas ¢u3uka U TepMOJUHAMHKA :
yueOnoe mocoobue / b. b. Konkun, B. Il. Cadponos, f. b. KoncrantunoBa. — PoctoB-Ha-
Hony : Ceepo-KaBkazckuii ¢unmanr 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 1 OCHOBBI TEPMOAMHAMUKY : yueOHOe mocobue / coctapurenn O. M.

AnbikoBa. — AcTpaxaHb : ACTpaxaHCKUN TOCyIapCTBEHHbIN 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 BOmpoOCOB | 3amad mo obmel ¢uszuke. Pazgen 3. Ontuka. Pazgen 4. KBanToBas
¢usuka / H. B. Couna, A. b. Kazannesa, 1. A. BacunbeBa, I'. H. ['onpriman. — Mocksa :
[Mpomereit, 2013. — 194 c. — ISBN 978-5-7042-2414-3. — TekcT : 3IEKTPOHHBINA //
DOnekTpoHHO-OmOnuoreunass  cucrema [PR BOOKS : [caiiT]. —  URL:
https://www.iprbookshop.ru/24021.html.

8. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH "UHTepHeT"

www.all-fizika.com - Bce o ¢usuke. CrnoBapu, HHGOPMAIIHOHHBIH MaTEepUATBI.

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

www.fizika.ru - ®usuka. Ru. CaiiT quis npernonaBareneii pU3KMKy, yUaruxcsi 1 UX pOIUTENICH.

9. MeToandyecKkue YKazaHud AJad oﬁyqamumxca M0 OCBOCHHIO JTUCHHUIIJIMHbI



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

1. ®uzuka: maboparopusiii mpaktukym. / Cocrt. E. A. IlpockypsikoBa. — Tiomens: ['AY
CesepHoro 3aypanbs, 2017. - 144 c.

2. benanosckuii A.C., ®u3uka ¢ 0CHOBaMU OMO(PU3UKH, METOAMYECKHUE YKa3aHUS M0 U3YICHUIO
JTUCHUTUTMHBL W 3aJaHus Ui CaMOCTOSTENBHON paboThl 3a04HOW (HOpMBI OOydYEHHS 110
HaNpaBJICHUSAM: 300TEXHUS, BETEPUHAPUS, BETCPUHAPHO-CAHUTAPHAS IKCIIEPTH3a, OMOIOTHUA. —
Tromenn: TI'CXA, 2012. — 105 c.

3. IIpockypsikoBa, E. A. ®usnka 31MeMEHTapHBIX YacTHUIl: y4eO.nmocodue st c.-X. By30B/ E. A.
[TpockypsikoBa. — Tromens: [AYC3, 2013.- 104 c.

10. Iepeuyenb HHGOPMAIMOHHBIX TEXHOJIOTUH
Jlns BBINOJIHEHHs J1IAOOPaTOPHBIX pabOT CTyIEHTaM pPEKOMEHAYETCS HCIOJIb30BaTh
nporpammy Microsoft Office (anekrponnsie Tabnuubl Microsoft Excel).

11. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneyeHue AUCHUIIJIMHBI

1-23 JlaGopaTopusi ONTUKH: YCTaHOBKA Il M3MEPEHHUs [UIMHBI BOJHBL JAUQpPaKIMOHHASL
peuieTKa, MeKTpUIecKas jJamIia, MUKPOCKOII, CTEKJISIHHbIE TUTACTHHBI, MUKPOMETP, BaKyyMHBIH
dboTorIeMeHT, JTaJlOHHas JaMIOYKa, ONTHYECKas CKaMbs, MHKPOAaMIIEPMETP, BOJBTMETD,
MOTEHIIUOMETP, COCTMHUTEIIbHBIC TTPOBO/IA.

1-24 JlaGopatopust 3JIEKTPOCTATUKM U  3JIEKTPOAMHAMUKH: aMIEPMETPhl, BOJBTMETPHI
pa3jIMyYHBIX BHUJOB, TIIOTEHIIMOMETP, BOJBTMETP, aMIIEPMETP, CONPOTUBJICHHE HArpy3Ku
(peoctat), xmrou, ucrouyHuk nutanus 200 B, manTorpad, peocrar, K04, 30HJA, UCTOYHHUK
nutanus 50 B, TepMmucTOp, Mara3suH CONPOTUBIICHHS, TEPMOMETpP, TaJlbBaHOMETp, KIIOY,
MOTCHIIMOMETP,  DJIEKTPUYECKass IUIUTKA, TAHTEHC - TaJIbBAaHOMETP, IOTCHIIMOMETP,
MepeKIIroYaTe b, KOMIac, ICTOYHUK Toka 50 B.

1-18 JIaGopaTopusi MeXaHUKH U MOJEKYIsApHON (usuku: [Ipubopsl o onpeeneHuto MIOTHOCTH
TBEPJOTO Tena (aBTOPCKOE MCIIOJIHEHHE), [0 U3YUEHHIO KOJIeOaTeabHOro IBMKEHUS (aBTOPCKOE
MCIIOJIHEHHE), IO U3YYEHHUIO BPAIAaTEIbHOIO IBUKEHUS (aBTOPCKOE UCIIOJIHEHUE), 10 U3YYEHUIO
BpalaTeIbHOIO JIBWXKEHUS (AaBTOPCKOE MCIIOJHEHHE), M0 ONPEAETCHUIO SBICHHUS BA3KOCTH
KUAKOCTH, KOOPPHUIIEHTAa TOBEPXHOCTHOTO HATSKEHUS )KUJIKOCTH (aBTOPCKOE UCTIOTHEHHE).

12. OcoOeHHOCTH OCBOEHHS AUCHUILUIMHBI Ui MHBAJIHUAOB M JIMI € OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 310POBbA

OOyuenne oOyyarolmUXxcsi C OTrPaHUYEHHBIMH BO3MOXKHOCTSMM  37I0POBbSl  IIPH
HEOOXO/IMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalNTHPOBaHHON paloueil mporpammsl ¢
UCIIOJIb30BAaHUEM  CIELMATIBHBIX METOJOB OOYy4YeHHMs U JUJAKTHUYECKUX  MaTepHalioB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Ppa3BUTHUS, WHIMBUAYATbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3/I0POBBS TAKUX 00yJaronuxcs (00yJaromerocs).

B memix ocBoeHus y4yeOHOM mporpamMmbl AMCUUIUIMHBL WHBJIWAAMHA U JIMIAMH C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/J0POBBSI 00€CIIEUNBAETCS:

* Ul UHBAIMJIOB M JMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbSI IO 3PEHHIO:
pa3MelleHne B JOCTYIHBIX i1 0Oy4YaroUuXcs, SBJSIONINXCS CIENbIMU WM CIa00BUISAIINMH,
MecTax M B aJalTUPOBaHHON ¢opme crnpaBOYHOM HHGPOPMALMKM O PACHHCAHUM Y4eOHBIX
3aHATUN; TPUCYTCTBHE AaCCUCTEHTA, OKAa3bIBAIOIIETO oOyuaroiiemycs HE00XOAUMYIO

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METOAMYECKUX MaTEpUaJIOB
(kpynHbIH WpUPT WK ayanodaiisl), UCIOIb30BaHUE Bepcuu caifta it cnadosuainmx ObC
IPR BOOKS wu cniermansHoro MmoounsHoro npuinoxkenus IPR BOOKS WV-Reader (mporpammsl
HEBU3YaJIbHOI'O JOCTyNa K HMHGQOpMAanMM, NPEAHA3HAYEHHOM Uil MOOWIIBHBIX YCTpPOMCTB,



paboTtarommx Ha ornepanuoHHo cucreme Android m 10S, koTOopas He TpeOyeT CHeruaibHO
00y4YeHHOTO acCUCTeHTa, T.K. Jioau ¢ OB3 mo 3peHuio paboTalOT CO CBOUM YCTPOHCTBOM
MPUBBIYHBIM CIIOCOOOM, UCTIONB3Ys CHEIHATbHbIC MTATHBIC TPOTPAMMBI JIJIsl HE3PSYHX JIFOICH, C
koTopeimu [PR BOOKS WV-Reader umeer noiaHyro COBMECTUMOCTB);

* U1 WHBAIWAOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI IO CIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOU3BEICHUE HH(POPMALINY;

* i1 WHBAIMAOB W JIMI] C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS, HMMEIOIINX
HApYyLICHUS OIOPHO-IBUTATEIBHOTO armapaTa: BO3MOXKHOCTh OECHpEensSTCTBEHHOTO JIOCTYIa
o0yJaromuxcsi B yueOHbIC TIOMEIICHUS, TyalleTHbIE KOMHATHI U JPYrue MOMENICHUsT KadeIpbl, a
TaKXe MPeObIBaHUE B YKA3aHHBIX  ITOMEIICHUSX.

OO0pa3oBaHre 00YJarOIIMXCS ¢ OrPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI MOXKET OBITH
OpPraHMU30BaHO KaK COBMECTHO C JAPYTUMH OOYYaIOUIMMHUCS, TaK U B OTACIBHBIX IPYIIaX WIH B
OTJENBHBIX OPraHU3ALUSAX.



[Tpunoxenue 1
MuHHCTEpPCTBO HAYKH U BhICIIET0 0Opa3zoBanus PO
®I'BOY BO I'ocynapcTBeHHBIN arpapHblii yHUBEpcUTET CeBEpHOT0 3aypaibs
HHxeHepHO-TeXHOJIOTHYECKUI HHCTUTYT
Kadenpa sneproodecnedeHus CenbCKOro X03sHUCTBa

®OH/I OLIEHOYHbLIX CPEACTB

1o yuyeOHou qucuuruinie Puznka

1151 HaripaBlieHus noarotoBku 36.03.01 BerepunapHo-canuTapHasi SKCepTH3a
oOpa3oBarenbHas nporpamMma «buosorndeckasi 0€30MacHOCTh ChIPhS U MPOIYKTOB
MTUTAHUSD)

YPOBGHB BBICHICTO 06pa3OBaHI/ISI - CIICOUAJIUTCT

Pa3zpabotunk: gouent C.M. KopHes

YTBepkJIeHO Ha 3aceaHuu Kadeapsl
npoTtokoi Ne9 ot «25» mas 2023r.

-
N.o. 3aBenyromiero kadgeapoit —/—'/""‘é/ N.B.CaBuyk

Tromens, 2023



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
HCIIOJIb30BaHUEM
npuOOpHO-
WHCTPYMEHTAJIBHON 0a3bl
1 UCITOJIB30BaTh
OCHOBHBIE €CTECTBEHHBIE,
OuoyIoruuecKue u
podeccuoHaIbHbIC
ITOHATHSA, a TAKKE
METO/IbI IIPH PEIICHUH
o0menpodeccCHoHaTbHBIX
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) CpemHee, MrHOBEHHOE yriioBoe yckopeHue. CBsi3b

YIJI0BOTO YCKOPEHUS C TAHTCHITMATBHBIM.

4) Cpenusisi, MTHOBEHHAs1 yIrJIoBasi CKOPOCTh. BpararenbHas
CKOpPOCTb.

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

6) HMmnynbc. 3aKOH COXpaHSHUST HMITYJIbCOB.

7) MomeHT cuibl (B BEKTOPHOM M CKaJIIpHOM BHjE). Ilmedo
CHUIBL.

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

9) OcHOBHOE  ypaBHEHHEC  JWHAMHUKHA  BpalaTeJbHOTO
nBoKkeHUs. [IpoBecTH aHANOTHIO JAHHOTO YpaBHEHHS CO 2
— M 3akoHOM HproTOHA.

10) KonebaTenbHOe  JBMKEHUE.  YpaBHCHHE  CKOPOCTH,
YCKOPEHHUs, KOOPJMHATHl HE3aTYXaIoLMX T'apMOHHYECKUX
Koje0aHuil. AMIUINTY/1a, TIEPUOJI, YACTOTA KOJIeOaHUH.

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 MEXaHUYECKON SHEPTUH.

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

15) 3BykoBbIC  BOJHBI. VHTEHCHMBHOCTH 3ByKa. YPOBCHb
WHTEHCUBHOCTH. 3akoH Bebepa — @DexHepa. 3ByKoOBOE
JIaBJICHHUE.

16) VabtpasByk. Hudpassyk. Dddexr ommepa. dopmyna
gactotel [lommepa. Ilpumepsl mnpumeHenus 3¢dekra

Jlomuiepa B MeuITMHE U OMOJIOTHH.

17) Ocuosubie nosoxxenuss MKT. CteneHb cBOOO B MOJICKYIL.

18) OcnoBroe ypaBHenne MKT. CpegHssi KuHETHUYECKas
JHEprusi MOJeKyl. AOCONIOTHAas MIKajga TeMIeparyp.
AOCOJFOTHBIN HOJIb.

19) UneanwbHbiii Ta3. YpaBHeHne MenaeneeBa — Kiaiinepowna.
Peanbubiii ra3z. VYpaBHenue Ban — gep — Baambca.
CxMKeHue rasa.




20) SlBnenme mepeHoca. YpaBHEHHS SBJICHHH IepeHOca:
Qg Qy3un, TEIUIONPOBOJHOCTH, BHYTPEHHETO TPEHHUSI.

21) TepmoauHamuueckue mapameTpsl. Tertora. Pabora mpu
pacimupeHun raza. BHyTpeHHss1 SJHEprHsl.

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
anekTpocrarudeckoe mnose. [lorennman. HanpspkeHHOCTH
0JIA KaK TPaIueHT MOTEHIHAaIa.

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

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

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

28) DnekTpuyuecKkuii TOK B MeTauiax. 3akoH OMa (B 0OBIYHOM U
muddepeHnmaTbHOM BHe). TeruioBoe ACHCTBHE TOKA.
DJeKTpoHarpeBaTeIbHbIE YCTPOWCTBA.

29) TTonynpoBOAHUK © €ro CBOWCTBA. DJIEKTPOHHAS U
IBIpOYHAsi, COOCTBEHHAss W TMPHUMECHAs IPOBOJUMOCTH
MOJIYTIPOBOTHUKA. 3aBHUCUMOCTH COTPOTUBIICHUS
MIPOBOJHHUKA OT TEMIIepaTypsl. TepMucrop.

30) ITonynmpoOBOHUKOBBIA  THOA.  3amHparoNIvii  CIIOW B
MOJTYTTPOBOTHUKAX U €TO BBHIPSMIISIONIEE EHCTBHE.

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

32) IlocTosiHHOE MarHuTHOE roJe. MarnutHoe

B3aMMOJICHCTBHE NPOBOAHUKOB C TOKOM. 3aKOH Amriepa.
WNunykuus IIMII. 3akon buo — CaBapa — Jlamuiaca.

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

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

35) Ortpaxenue u mpeaoMicHue cBera. [loqHOe oTpakeHHe U
WCTIOJIb30BAHUE ATOTO SIBJICHUS B ONTHYECKUX TPUOOpPaX.
CBeToBOBI.

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

37) CBetoBble (HOTOMETPUUYCCKUE BEIWYMHBI U EAMHHUIBI HX
U3MEPEHUM.

38) Unrepdepennus cBeta. YCIOBUS YCHUICHUS U OCTa0ICHUS
CBETOBOH BOJIHBI.

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




40) ucnepcus ceera. Criektpsl. CrieKTpaibHBIN aHATH3.

41) MMornomenue  cBera. 3akoHbl  byrepa u  bepa.
buonoruueckoe 3Ha4YCHHE COJIHEYHOT'O CBeTa.
doTtoxumMHuyeckre U GOoTOOHOIOTHUECKUE 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) KBaHTOBBIi MeXaHHU3M H3Iy4eHHs (TOTJIOMICHHS) 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. buonorudeckoe
JIeIICTBHE PEHTT€HOBCKOTO M3TYYCHHUS.

IIpoueaypa ouneHuBaHus 3a4era

3ader mpoxomuT B (opme TecTHpoBaHus C wucnoiab3oBanuem DWOC Moodle B
COOTBETCTBUM C TIpaUKOM MPOMEXKYTOYHOM arrectauuu. OOydaromuiicss Iomyckaercs K
POMEKYTOYHOW aTTecTaluy (3a4eTy) MO AWCHUIUIMHE NPU YCIOBHM TOCCUICHHS 3aHITHU U
YCIIEIIHOTO BBIIOJIHEHUS TEKYIIEr0 KOHTPOJIS B TEUEHUE CEMECTPa, KOTOPOE BKIIKOYALT:

—TIOJIO)KUTENIbHBIE OLIEHKH 32 MPOMEKYTOYHbIE KOHTPOJIbHBIE paOOTHI;

— ycreurHoe codbeceioBaHue 110 TeéMaM, BBIHOCUMBIM Ha CaMOCTOSITEIIbHOE U3yUYEHUE;
B nmporuBHOM citydae oOydaromuicsi He JOIYCKAeTCsl K MPOXOXKICHUIO TECTOBBIX 3aJaHHM, 710
HOJIHOM JIMKBUJJAIIMU BCEX 3a0JPKEHHOCTEH.

Tect B cucreme Moodle Bxitouaer 30 BopocoB, B ciiydaliHOM MOPSAJIKE BHIOPAHHBIX U3
6aHka BompocoB. OOydaroleMycsl NMPeroCTaBIsIeTCs 2 TMONBITKA MPOJOJDKUTEIBHOCThIO 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
XapaKkTepu3yeTcs pe3ynbTaToM He Huxke 50%;
Onenka «He 3auTeHO0» BBICTABISAETCS, €CIM PE3yNbTaT HAMITYUIIEH MOMBITKH pEIICHUs
TECTUPOBAHUS XapaKTepU3yeTcs pe3yiabTaToB MeHee 50%.

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

1. MoMeHT chiI OTHOCUTENLHO HEMOABMKHOM OCH.

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

[TpuMeHeHne ycaoBYs pABHOBECHS JIJIS1 BBIUMCIIEHNS LIEHTPA TAKECTH.

Crarnyeckue CUCTEMBI B OITOPHO-ABUTaTEIbHOM allapare KUBOTHBIX.

SABnenust nepenoca. 3akoHsl Puka u Oypoe.

SIBnenus nepeHoca B OMOJIOTMYECKUX CHCTEMaX.

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

VYpaBuenue Ban-nep-Baansca.

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.  TlonsTue sHTpONUHU. 3aKOH HE YOBIBAaHUS SYHTPOIIHH.

16. [TonsaTne 06 OTKPBITHIX TEPMOAMHAMUYECKUX crcTeMax. JKHBOM OpraHu3M Kak OTKpbITast
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 Temna B
JKUBBIX OpraHU3Max.

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

21. KIII MBITIIIs!.

22.  DNeKTpUYECKHUEe SIBJICHUS B OMOIOTUYECKUX CUCTEMAX.

23.  CamocrosTenbHas U HECAMOCTOATENbHAS TIPOBOJUMOCTD I'a30B.

24.  BonpTamnepHas XapaKTepUCTHKA ra30BOTO pa3psAna. 3aKOHBI AIEKTPOIIH3A.

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

26.  JlelicTBHE MOCTOSITHHOTO TOKA Ha OPTaHHU3M.

27.  TanpBanm3amys, 31eKTPodope3, MEKTPOI. MOTCHIIAAI.

28.  MewmOpanHbIil moTeHIMal. TpaHCHOPT BEIIEeCTB Yepe3 KIeTouHble MeMOpaHbl. OcMoc.

29.  IlonsATHe 0 KaIMEBO - HATPUEBOM Hacoce. buomoTeHnanb.

30.  DOnexrpomarautHas uHAyKUuUA. OnbiTel apanes. SABIeHUs CAMOUHTYKIIHH.

31.  DHeprus MarHUTHOTO 10JIs. [leiicTBHE SJEKTPOMAarHUTHOTO TOJISl HA )KMBOM OpPTraHHU3M.

32.  Ilpumenenue OMII B puznotepanuu.

33.  Tlonspusanus cBeTa, MOIIPU3OBAHHBINA U €CTECTBEHHBIN 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 temnoBoro uzaydeHus. AGCOIIOTHO YEpPHOE TeIO.

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 cOOECe0BAHHUIO.

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 cobecenoBaHusl 00YJArOIIEMYCsl BRICTABIISIETCS OIICHKA!



«3auTeHo», ecnu OOydarolUiics OTBETWJ Ha BCE NPEIOKCHHBIE BOMPOCHI, MOKA3aB
XOpOIllMe 3HAHWS M0 HW3YYCHHOH TeMe, IMPOJEMOHCTPUPOBAT BIAJCHHE MAaTepHUaIOM IO
TEOPETUYECKUM BOIPOCAM W MPAKTUYECKUM 3aIaHUSM W/WIM JIOMYCTHJI HECYIIECTBEHHBIC
HETOYHOCTH/OIIMOKHU TIPH OTBETE;

«He 3auTeHoy», ecnu OOYyYarOIIMIiCS OTBETHJI HE HA BCE MPEIJIOKEHHBIC BOMPOCHI;
IIPOJICMOHCTPHPOBAI HEIMOJHOE BIIAJICHHE MAaTEPHAIOM [0 TCOPSTHUYSCKUM BOIIpOcaM |
MPAKTUYECKUM 33/IaHUSIM U JIOITYCTHIT HECKOJIBKO CYIIECTBEHHBIX OMMOOK IMPU OTBETE

KommnuiekT 3amaHuii 1J151 KOHTPOJIbHOI PadoThI

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

Tabnuma 1. BapuaHThl KOHTPOJIBHBIX 3aJaHUIN

ITocnennss [Ipennocnenuss 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
U3MeNbYCHHUs KOPMOB JUISI CKOTa. 3aBHCHMOCTB yriyla moBopoTa Oapabana xocuiku 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 JUHEHHYI0 CKOPOCTh TOUEK Ha €ro MOBEPXHOCTU
yepe3 10 c. oT Hayana Bpamenus. luamerp 6apadana 0,5 m.

2. bapaban MoJIOTHIIKK BpallaeTcs Tak, 4YTO 3aBUCUMOCTh YUCIAa €ro 000pOTOB OT BPEMEHU
- -1 .

3amaercs ypaBHeHueM: V=A + Bt rne A=3c¢,B=15c¢ 3. CKOIBKO 000pOTOB cHenmaeT

Oapaban yepes 5 ¢ OT Hauana BparieHus?

3. Ban 3epuomonormnkn MCA — 100 Hayan BpamarbCsd PaBHOYCKOPEHHO C YIVIOBBIM
y yr
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 MHH OT Hayaja JIBUXKEHHUS. BeluMciauTh yriioBoe yckopeHue OGapabaHa,
TaHTeHIMAJIbHOE U MOJTHOE YCKOPEHHE TOUYEK Ha ero nosepxHocTH. Juamerp 6apadana 570 mm.

4
S. bapaban cenaparopa «Ypain - 3», MOMEHT WHEpIUU KOToporo 10™ Kr - M 2, Bpamaercs ¢
gactoroil 7800 00/MuH. 3a CKOJIBKO BPEMEHHM OCTaHOBHTCS OapalaH, eciau K HEMY NPHIOKUTh
TOpMO3AIIHMiA MOMeHT 6,28 - 10* H- m?




6. PaGouee xomeco BEHTHIATOpPA, OOECIEUMBAIOIIETO BO3AYXOOOMEH B KOPOBHHUKE,
Bpamfaercs ¢ dactotoil o6/muH. {uamerp komeca 40 cm m ero macca 6 kr. Cumras KoJieco
CIUIOIIHBIM IIMJIMHIPOM, BBIYUCIUTD €r0 KHHETHYECKYIO SHEPIHIO.

7. JIuHelHasi CKOPOCTh BEHTWJIATOpA BESUIKM Ha ero nepudepun aomkHa ObITh 9 M/c. C
KaKUM YTJIOBBIM YCKOPEHHMEM BPALLAETCS] BEHTUJISATOP BESUIKM, €ciu ero auamerp 1,2 M. u oH
JIOCTUTAET TOM CKopocTH uepe3 3 MuH? CKOJIBKO 000POTOB CHIETAET 32 3TO BpeMsi BEHTHWIISATOP?

8. Jlnst m3ydeHus BO3JICUCTBUS YCKOPEHUN HA OpTraHWU3M YKUBOTHBIX KPOJMK Maccoi 2,5 Kr ObuT
MOCaXEH B LIEHTP FOPU30HTANBbHON maTopmbl auameTpoMm 1,5 M u Maccoit 12 kr. [lnatdopmy
IpUBEJIM BO BpallleHHWE TakK, 4To OHa JenaeT 15 o6/muH. Kak M3MeHHTCS yacToTa BpallleHus
w1atGopMbl, eCciM KPOJIUK MepeiaéT oT meHTpa K e€ kparo? Bo Bpems mepexona KpojmKa
BHEIIHHE CUJIbI Ha MIIaTGOpPMy He JAeCTBOBAIIH.

9. MomenT unepuun 0apabana cemnaparopa «Ypai-3» paBen 9150 kr - M. bapaban Bpamaercs
oT 3JiekTpoMoTopa ¢ yactoroir 9000 o6/mMuH. [Ipy KpaTKOBpEMEHHOM OTKJIFOUEHHH TOKA 4acTOTa
BpaieHus cHusminach 10 3000 06/muH. Kakyro paboTy COBEPIIMIH 32 3TO BPEMs CHUIIBI TPEHUS?

10. U3MmenpynTebHbIN OapabaH KocuJIKM - m3Mmenpuntenss KY® - 1,8 Bpamaercs ¢
gactoroii 960 00/MHUH. BBUUCINTE KWHETHYECKYIO SHEpPruto OapabaHa, CUUTas €ro MOJBIM
HWIMHAPOM, eciu Macca ero 1300 kr u nuametp 600 MM.

11. VIHTEHCHUBHOCTbH YNbTpPa3ByKa, HCIOJIb3YEMOIrO Ui JieyeHUs 3a00JeBaHUIl CyCTaBOB Yy
KpPYIHOTO poratroro ckora, cocrasisier 1,2 -10 Br/m. Kakoe koyinyecTBO sHEpruu mpoxojuT B
TEJIO )KUBOTHOTO TMPH JITUTEIBHOCTH mporeaypsl 10 MuH, ecnu miomaas Budparopa 12 cM??

12. KonudectBo »HEpruu, NEpelaBaeMOW YIbTPa3BYKOBOM BOJHOM Tely J>KMBOTHOIO IIPHU
JICYCHUH TEPUAPTPUTA, 332 OJIMH CEaHC MOJKHO ObITh 650 Ik 1Mpu MHTEHCUBHOCTH YJIbTPa3ByKa
8000 Bt/m . CxoIbKO BpeMEHH JO0JKEH IPOBOIUTH CEAHC , €CIIU TUIoMaas Buoparopa 15 cm? ?

13. IInomane 6apabaHHOH MEpPETOHKH YenoBedeckoro yxa 0,65 cM. BerauciuTs , Kakas SHeprus
poTeKaeT uepe3 6apabaHHyIO EpenoHKy 3a 1 MuH npu nocrosiHHOM Iryme B 80 ab.

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 ypoBHs 80 ab. Takol myM NOPUBOAUT K YXYAUIECHHUIO
(U3UOTIOTHUECKOTO COCTOSIHUS KOPOB U , B YACTHOCTH , K Ma/ICHUIO MOJIOYHOM NMPOJYKTUBHOCTH.
Bo ckoibko pa3 Hajo yMEHbIINTh HHTEHCUBHOCTD IITyMa B KOPOBHUKE (32 CUET 3BYKOU3OJIALINN)
110 CPaBHEHUIO C YJMIIEH, YTOOB! YpOBEHb IIyMa B HEM ObL1T He Oonee 60 1b?

16. Ha ckonbko aenuben yBeau4uuTces IIyM B OMENIEHUH NTUIleQaObpuKy, eciii UHTEHCUBHOCTh
3ByKa Bo3pacTéT: a) B 2000 pa3 6) B 20000 pa3?

17. Paboraromias B MOMEIIEHWH >KHBOTHOBOJYECKOTO KOMIUIEKCA DJIEKTPOJOWKA CO3/aET
ypoBeHb 1myma B 75 nb. OnpenenuTs ypoBeHb ILIyMa, KOTJa B MOMELIEHUH OyayT BKIIOUEHBI
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 OyZeT WHTEHCHUBHOCTh yJIbTpa3ByKa Ha TIyOWHE 5 CM, €ClM Ha MOBEPXHOCTHU
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 PacCTOSTHUU OT UCTOYHHKA MHTEHCUBHOCTbH YJIbTPa3ByKa YMEHbBIIUTCS BABOE?

20. IIpu mpoxXoXKAECHUU Yepe3 MeperopoaKy u3 GaHepsl TONIMHON 3 MM HHTEHCUBHOCTh 3BYKa,
camkaercs B 10 pa3. KakoBa Oyner MHTEHCHMBHOCTH 3BYKa, IMPOIIEAIIETO 4epe3 (aHEepHYIO
Heperopoiky, ecan pasHa 10 Br/m.

21. B xunsaruneauke «Tutan» ypoBeHb Bojabl B Oake nmocturaer 0,6 M. C Kakod CKOPOCTHIO
BBITEKAeT BOJA U3 KpaHa, PACMOJIOKEHHOTO Yy JHA 0aka KUnsATWiIbHUKA? CUnTaTh, YTO AUAMETP
OTBEpCTHS KpaHa BO MHOTO pa3 MEHbIIIE JuameTpa Oaka.

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



23. Moinoko Ted€r mo MmoJiokornpoBoay nuamerpom 38 mm (ycranoBka YJIC-1). Ha onnom
ydacTke nuameTp TpyOsl ymenbmwicsa 10 30 mm. Ha ckoibko M3MEHHTCS JaBjeHHE MOJIOKa B
TOM Y4YacTKe TpPyObl MO CPaBHEHHIO C OCTAJBbHOW 4YacThlo TPyObl. CKOpPOCTH TEUeHHUs B
OCHOBHOM 4acTu TPYyOBI 2 M/C.
24. KpoBb B anmapare UCKyCCTBEHHOTO KPOBOOOPAIIEHHUS ABHKETCS IO IIUIAHTY , Yepe3 CeueHue
KOTOpPOTO TMPOXOJUT €KEMUHYTHO 5 11 KpoBU. s ompeneneHusi JaBieHHs] B JIBYX Pa3HBIX
y4JacTKax IUIAaHTa B HUX BCTaBMJIM MaHOMETpHUYecKHe TpyOkH. OnpeaenuTh pa3HOCTh YPOBHEH
KpPOBH B TPyOKax ,eCJIM OHU BCTaBJICHBI B yYacTKU 1IIaHra ¢ ruaMerpoM 30 mm u 20 MM.
25. Ycranoska HII[-50 npeanasHadeHa s epekadyky *KHUAKOIO HaBO3a OT KMBOTHOBOJYECKHUX
depm Ha mona ¢unbTpanuu. B uyac Takas ycranoBka mepekaurBaeT 70 M HaBO3HOM KIKH.
KakoBa pabora, uaymiasi Ha NMpeoJOJCHUE TPEHUs B TOPU3OHTAIBHON TpyOe, ecnu e€ KOHeI
coo0rmraeTcst ¢ atMocdepoi, a B e€ Ha4aJIbHOM y4JacTKe jJaBieHue paBHo 150 kIla?
26. B wmomokompoBojie, MOJAIONIEM MOJIOKO B aBTOMOOWIBHYIO IIUCTEPHY, CO3JaETcs
noHwkenHoe nasineHue B 39 klla. KakoBo paBieHue Ha Apyrom KOHIE TPYObI, €Cld IMPHU
nepemenieHuu 1000 1 Mosoka Ha peojoJaeHUe TpeHUs 3aTpaunBaeTcs sHeprus 60 xk/x?
27. Kakoit 00BEM KpOBH MPOTEKAET Yepe3 KPOBEHOCHBIN cocy MiuHoN 50 MM U quametpom 3
MM 32 | MUHYTY, €CJIM Ha HETO KOHLIaX UMEETCS pa3HOCTh JAaBJIEHUHN B 2 MM pT. CT.?
28.0mnpenenenue cKOpocTH ocenanus >putpountoB (COD) nMeeT OONBIIOE TUATHOCTHUECKOE
3HayeHue. Tak, mpyu BOCHAIUTENBHBIX IpoIeccax B opranu3Me >KUBOTHBIX COD o0ycioBieHa
CIIMIIAaHUEM DPUTPOIUTOB B KOMOYKM Oousblero guamerpa. Cumras ux cheprUuecKuMU,
OTIPENIeNIUTh IMaMETP KOMOUYKOB B KpoBH Jiomaau, ecian COD paBHa 64 Mmm/4ac.
29.0npenenuth MIOTHOCTh OCEJaHUs IPUTPOILUTOB B KPOBH CBUHBH, €CITU CKOPOCTh OCEIAHUS
ux B kpoBu (COD) paBHa 8 mwm/gac. CumTarh, YTO IPHUTPOIMUTHI HMEIOT (OPMY MIaApUKa
JUAMETPOM 5 MKM (B 1€HCTBUTEIHHOCTH OHU UMEIOT ()OPMY TBOSKOBBIITYKIION JTUH3BI).
30.B maGopatopHOil yCTaHOBKE KacTOPOBOE Maciio MOJAETCs MO TpyOKe IMHOM 35 cM u
nuametpom 4 mMm. KakoBa 1omkHa ObIT pa3HOCTD JaBJICHUS Ha KOHIAX TPYOKH, 4TOOBI 32 5 MUH
yepe3 Hee nporekiio 0,5 nutpa macna?

Monexynapnas guszuxa
31.B BerepuHapHOW Tepanuu HEKOTOphIE JEKApPCTBEHHbIE BEIIECTBA MPUMEHSIIOT B BUJE
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 KBaJPAaTUUYHYIO
CKOPOCTh MOJIEKYJI, BXOJSIIUX B COCTaB IUIa3Mbl KpoBH, yBenuumiach 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 Kunetnueckasi dSHEprus IOCTYNATEJIbHOIO JBUKEHHS BCEX MOJIEKYJT KHCJIOPOJa,
BBIJICJIEGHHOTO B TMpouecce (oTtocuHTe3a 3a uac, paBHa 200 JIx. CpenHss KBaJIpaTH4Has
CKOpocTh 3TUX Mojekyn 470 m/c. KakoBa, macca BbIEIEHHOT0 pacTeHUSIMH KUcliopoaa?
35.Cxonpko cTemeHed cBOOOABI MMEET MOJIeKysa, oOjajarolias KHUHETHYECKOW »Heprueit
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 TernaoBoro JBMKEHHS MOJIEKYJ ra3a IMpH 3TUX YCIOBHUSX.
37.YenpHble TEMJIOEMKOCTH Tra3a HpU MOCTOSIHHOM O00bEME M MpU MOCTOSHHOM JIaBICHUU
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 HWCHApWIM W TOJYYECHHBIM Map HArpeiau o 120° C. Haiirn MTOJIHYO
KMHETUYECKYIO DHEPIHI0 IOCTYNATEIBHOIO JIBUKEHHUS MOJIEKYJ BOJBI, HAaXOJSIIUXCS B 3TOM
nape.



40. BBIYUCTUTH yJENbHBIE TEIUIOEMKOCTH MpPU IMOCTOSHHOM [aBJIEHUH M TPU TMOCTOSHHOM
00béMe I raza,MoisipHas macca kotoporo 0,044 xr/ mMoiib, a OTHOIICHHE TEIUIOEMKOCTEH
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 YIJIEKHCIIOrO Ta3a COAEPKUTCS B BBIIBIXaEMOM CO0aKOM BO3yXe, eciiu
00béM nipu oHOM Bbifioxe paBeH 300 mu? TemnepaTtypa Bo3nyxa 37 °C u naBnenne 780 MM
pT.CT.

43. B GaiuioHe 066EMOM 35 T HAXOUTCS KHCIOPOA 1o/ aaBiernem 20 atm u mpu 27° C. s
HOJ/IeP)KaHUs IbIXaHHsl O0JIBHOTO OBLIO B3TO U3 OajioHa § I KUCIIOPO/1a,10CIIe Yero
Temreparypa B 6amione nonusmack 10 23° C.OnpeenuTs JaBieHne KHCIOPO/a, OCTABIIErocs
B OaJljIoHe.

44. B 3akpbIToM Ga/uioHe 00bEMOM 12 11 HaxomuTes Bo3ayX mpr gasinennn 210 ° ITa.Kakoe
KOJINYECTBO TEIUIa HAaJI0 COOOLIUTH BO3yXY,4TOOBI IOBBICUTH 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 MOJIEKYJI ra3a MpH 3TUX YCIOBUSX.

46. Kakoe 4nCII0 MOJEKY aMMHaKa 3aHEMAoT 00beM 50 e’ mpu masienun 0,1 at™ U mpu
temreparype 27 °C? Kakoii s3Heprueil TeIioBoro ABHKEHUS 00Jaal0T 3TH MOJIEKYIbI?

47. OnpenenuTs AaBjIeHHe YIIIEKUCIoro raza maccoii 44 r npu 10 °C B 00beMe 2 j1. Beruucinenue
IpOBECTHU: a) M0 ypaBHeHUI0 MeHneneea - 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.
BolurcnuTte naBineHUs 3TUX ra3oB 10 ypaBHeHUI0 Ban —nep- Baanbca. Uem oObscHsercs
pa3HHLIa B OTBETAX?

49. 3a ouH BbIIOX KOPOBA BBIIEISAET 8 J1 BO3/lyXa, B KOTOPOM COJEPKUTCS 2% BOISHBIX IApOB.
YacToTa JpIxaHus KOpoBbI 25 pa3 B MuHyTy. KakoBa Oy/eT Macca BOJSHBIX IIapOB B 3aKPHITOM
MOMEIIIEHUH, B KOTOPOM 2 9aca CoAepKaluch S KopoB? ATMocdepHoe naBieHue 760 MMm. pT. CT.,
TemrepaTrypa Bo3ayxa B koposuuke 20 °C.

50. Beluucnuth Maccy U KOJIMYECTBO MOJIEH BOJSHOTO Mapa B 3aKPhITOM MOMEIIEHUH KOPOBHUKA
oGsemom 10 000 M>, ecrn napuuanpHoe nasieHue 3roro napa 1200 Ila, a remnepaTtypa Bo3ayxa
10 °C.

51. KosnareHoBo€ BOJOKHO [UIMHOM 8 MM IOJX JEHCTBHEM IPUIOKEHHOW 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 npunoxxunu oceByto Harpy3ky 8 kH. Haiitu ynnunenue 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 CTaJbHBIX HOXKKaX JAuaMeTpoM 1o 2 cM. 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 BEPTUKAIBHOU TpyOku nuamerpom 1,8 mm. KakoBa macca xiopodopma, eciu
6bu10 oacunTano 850 kanens? CuuTaTh JUAMETp IIEHKH KAl B MOMEHT OTpbIBa paBHbIM 0,8
IuameTpa TpyOKH.

56. Ha kakyro BBICOTY MOJHUMAETCS BOJA B IOYBE, €CIIM JUAMETP NMOYBEHHOro Kanwuigpa 800
MKM?

57. Onpenennute TuaMeTp MOYBEHHOI'O KalMJUIIPa, €CJIM BBICOTA MOAHSATHS BOJBI 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. 13 xanwuisspHON TPpyOKHM IO KaIuisiM BBITEKAET TIUIEepHH. [lnaMeTp meWKH Karid B MOMEHT
oTphiBa paBeH 3 MM. OnpenenanTsb KodhUIMEHT MOBEPXHOCTHOTO HATSKEHUSI TTIMIEPUHA, €CITU
Mmacca 75 kanenb 429 r.
60. Onpenenuts KIIH mouu, ecnu oHa moaHsuiach Mo Kamwuisgpy auamerpom 200 MKM Ha
BbICOTY 138 MM.

Tepmoounamuka u 6uosHepeemuxa
61. IIpu Bxone B serkue oBupl nonagaer 0,5 1 Bo3ayxa. 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 KOIMYECTBO TEIUIOTHI 3aTpayMBacTCsl Ha HAarpeBaHHUE BO3/lyXa, IMOCTYIAIOIIErO 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. pT. 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 51. KakoBa MOIIHOCTH JBIXaTeIbHOIO IMPOIIECCA, €CIIM YacTOTa JbIXaHUS 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 yBenuuuBaercs oT 8§ no 12 pa3 B munHyty. [IneBpanbHOE AaBlieHHE CUMTATh
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 IIPU OCTHIBAHUH JI0 TEMIIEPATyphl Tena Koposhl (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
TEIUIOTHI MOTPAYEHO Ha UCTIApEeHUe XJI0podhopMa, ECIU €ro HaYanbHas Temieparypa teia 18 °C?
67. OnpeaennTh KONMYECTBO TEIIOTHI, MPOXO/IAIICH depe3 1 M2 IOBEPXHOCTH Tela TEICHKA B
TEUYEHHUE CYTOK, €CIIM TOJIIIMHA XUPOBOIl kieTdaTku 10 MM, BHYTpeHHss TeMiepaTtypa tena 39
°C, a ma nosepxuoctu 30 °C
68. OnpenenuTb KOAPGHUIMEHT TEIUIONPOBOAHOCTH 3€pHA B 3JIEBATOpE, €CIM 4epe3 CIOW ero
TonmuHo# 1,1 M u momaneo 1,5 M? B Teuenue 6 MunyT nipoxoauT 300 JIx tertoTel. PazHocTh
TEMIIEPATYP MEKY HUKHEM M BEpXHEN yacTsimu ciios pasHa 5 °C.
69. OnpenenuTs yBeTUYSCHUE SHTPOMHH, 00YCIOBICHHOE BBIICTIEHUEM TeTUIa JIOMIAAbI0 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 cpeaHeM Boiaenser 20 M norta. Temneparypa tena 37 °C.

Onexmpuyecmao u MazHemuzm

71. Jlna nedyeHWs raJbBaHMYECKUM TOKOM peBMaTH3Ma Ha Ta300€IpeHHYI 00J1acTh KOPOBBI
HaKJIaJbIBAIOT 3JIEKTPOJIbI C TUAPOPHUIBLHON MPOKIIAJKOH, TUIOIAAb KaX/I0r0 U3 KOTOPBIX paBHA
150 cm?. HeobxonuMas g1 JieueHUs IJIOTHOCTH TOKa JOJDKHA OBITE 0,3 MA/cMm?. Kakoil 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. s sToro ruapoduiibHAs MPOKIAAKA MO KaTOJAOM 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 KonuyecTsa ioga?
73. Ilpym nedyeHHH >KMBOTHOIO METOJOM TajbBaHW3aUMHM uepe3 Hero B TedeHwe 0,5 MuH.
IIPOIYCKAJIM TOK ILIOTHOCTBIO 0,2MA/cm?. Tnomazs anexktpona 120 cM?. Kakoe KOJIHYecTBO



AIIEKTPUYECTBA MOJIOKUTEIBHBIX U OTPULIATEIBHBIX HOHOB MPOILJIO YEPE3 TEJIO0 KUBOTHOT'O, €CIIU
CUMTATh 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 npoiiecc ranbBanuzanuu amurcs 20 mun?. KakoBo
COIPOTUBIICHUE yJacTKa Tejla KOPOBBI, €CIIN K AIEKTPOAaM MPHIIOKEHO 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 Tuiomaab mo 0,01 e 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 m3aydaTtens? KakoBa CTOoUMOCTh paOOTHI U3JTydaTessi B TCUYCHUE TO1a 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. IlpuMmeHsieMbIii Ha KHUBOTHOBOAYECKUX (pepmax anekTpoHarpeBaTesnbr BOII-600 mosposser
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 IONYYUTh OJIMH LBIUIEHOK INpU OpyaepHOM
colepkaHuu, paBHO B cpeaHem 7 kJbx/gac. bpymep b-4 mpumensiercs mis oborpea 600
uplAT. HarpeBatenbHblil 31eMeHT Opy/Jepa BBIIIOJHEH M3 HUXPOMOBOW MPOBOJIOKH CEUYEHUEM
0,5MM? ¥ HOJACOCAMHEH K ceTd ¢ HampspkerueM 220 B. BbIYHCINTD, KAKOH JUIHHBI MIPOBOJIOKY
HEO0OXOUMO B3SITh JJI1 M3TOTOBJICHUS HArpeBaTEJIbHOTO AJIEMEHTA. YIEIbHOE CONPOTHUBIICHUE
Huxpoma 10™ Om*m.

78. Tepmomapoil Menp — KOHCTaH C compoTuBieHueM 6 OM H3MEpSAIOT TeMIeparypy
duznonornueckoro pactBopa. Omun cnaii Tepmomapel 43 wMkB/rpan. Cuna Toka B
rajgbBaHomeTpe, conporusiaeHue koroporo 100 Om, paBaa 15 MKA. Onpenenuts TeMneparypy
pacTBopa.

79. onuH cnail TepMonapsl ObLT MPUJIOKEH K BBIMEHHU, a APYroil K *uBoTy. KakoBa pa3HOCTb
TEMIEPATYp MEXAY ATHUMHM TOYKaMHM Tejla, €CIU CTPEJKa TajJbBaHOMETpPA C LICHOW JEJIEHHUs
0,05mexA/nen orknonunack Ha 48 nenenuii? BHyTpeHHee compoTuBieHue rajabBaHoMerpa 40
Owm, no6aBounoe comnportusienue 100 OM. ConpoTHBieHHE METHO-KOHCTAHTAHOBOTO JJIEMEHTa
3 Owm. [TocTostHHas TepMonapbl 4,3%10° B/rpan.

80. Tepmomnapa ke1e30-KOHCTaH C yIAEJNbHOH 3. 1. C. 5%107 B/rpan norpyxaercst OTHUM cIiaeM 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 HanpsKeHUHU 0 0OMOTKE Jpoccels, UMerollel akTUBHOe conpoTtusieHre 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
aKTHBHBIM cornpoTuBieHueM 12 Om, ecnu yacrora Toka 50 I'n?

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 nenp nepeMeHHOro TOKa BKIIOUEHBI MIOCIIEN0BATENbHO aKTUBHOE conpoTusieHue 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 XKHUPOBOHM TKaHW, mMojBepraromeiics YBY-tepanuu, mmeer miomans 8§ 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 kroBere HaxoJATCS ABa IUIOCKUX 3JIEKTPOAA, MJIOLIAAb KaKJI0ro M3 KoTopelx 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. YacTora nepemenHoro Toka 50 ['m.

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

88. AKTHBHOE CONPOTUBJICHUE y4acTKa 3J0POBOM TKaHU paBHO 25 OM M €ro 3JeKTPOEMKOCTh
2,5 Mx®. [lonHOE CONMPOTUBICHUE ITOTO kK€ Y4acTKa BOCMAIEHHON TKaHW OKa3ayloch 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 HANpsOKEHHEM JUIsl KOKHM 4eloBeka cocraBisier 50°.
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 IIOCJIEJA0BATENIbHO COCAMHEHHBIE AKTUBHOE COMNPOTUBIICHUE U
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? CuntaTh aKTUBHOE COIPOTUBJIEHUE 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
MIPOJIOJDKATHCS TIPOLIeypa Je4eOHOro 3eKTpodopesa, €ClId Yepe3 dIEKTPOo I iomaapo 150 cm?
HEO0OXOMMO BBECTH 5 MI ITMHKA MPpH III0THOCTH Toka 0,15 MA/cm??

92. B BeTepuHApHOUN KIMHUYECKON MPAKTUKE B JICUEOHOM 3JEKTPOdOpe3e 4acTO UCIOIb3YETCs
XJIOPUCTBIN Kanmui. ¥YaenpHoe conpotusiieHue 0,1 H pactBopa xnopucrtoro xaiaus 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 OpOMHCTOro Kaius, €ClId 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] OMOMOTEHINAIOB KJIETKH, IPEICTaBISIIOT
coOOi TOH4YaMIIMe CTEeKISHHbIE KalWJUIAPbl, 3alOJHEHHBIE PACTBOPOM XJIOPUCTOTO KajHsl.
Onpenenuth CONPOTHUBIEHHUE TAaKOIO MHMKpPOAIETPOJa € BHYTPEHHUM JAMAMETPOM IMKM U
JUIMHOHN 5 MM. CTeneHb TMCCONMalnu 2 M PacTBOPA XJIOPUCTOTo Kainus 85%.

95. Bo CKOJBKO pa3 yYMEHBIIUTCSA MOTEHIHMAT MOKOS KJIETKH, €CJIU OTHOLICHHE KOHUEHTPALNHU
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 AJig TUTaHTCKOTO aKCOHa KajibMapa paBHO 41, a 1 KJIETOK MOPTHSLKHOU
MBIIIIIBI JIATYIIKK paBHO 1,2. KakoBO OTHOIIIEHWE MEMOPAHHBIX MMOTEHIIMAIOB 3TUX KJIETOK MPH
OJIHOM U TOM ke TeMrepatype?

97. KakoBa KOHIIEHTpaIUsi HOHOB KaJlusl B KJIETKaX MONEPEYHOIOJIOCATHIX MBIIIEYHBIX BOJIOKOH
JSITYIIKH, €CITU UX KOHIIEHTpalKs BO BHEKJIETOUHOU cpeae paBHa 2,5 MM/1, a MOTEHLIUAI 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
KOHIIEHTpAIlMsl MOHOB XJIOpa BO BHEKJIETOUHOI CpeJie, eclii BeIMYMHA MOTEHI[aNa MMOKOsl paBHa
- 80 MmB? Temnepatypa Tena xansmapa 7°C.

99. Benuunaa MeMOpaHHOTO MOTEHIHANA JJIs KJIETOK TJIaJKUX MBI coO0aku paBHa 3 MB.
BbruucanThs OTHOIIEHHE KOHIIEHTPALMKA MOHOB XJIOPA B HAPYXKHOM cpefie K KOHIEHTPAIUU 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 KOHLIEHTpalMsi MOHOB KaJHsl BO BHEKJIETOUHOW cpene? BuluMciauTh BETHMUUHY
MeMOpaHHOTO MOTEHIIMAJa MBIIICUYHbIX BOJIOKOH, CYMTas TeMiieparypy Tena jsrymku 20°C.

Onmuxa u ceemoesvie s61eHUsl 8 opecanuImax

101. OnpenenuTh yBelIHYEHHE MHUKPOCKONA, (DOKYCHBIE PACCTOSIHUA OOBEKTHBA U OKyJsipa y
KOTOpPOT0 COOTBETCTBEHHO PaBHbI 15 MM u 50 MM, a paccTosHUE MEXAY 3aJAHUM (OKYyCOM
00BEeKTHBA U epeHuM (pokycoM okyisipa 19 cwm.

102. OnpenenuTh BEIMYMHY H300paKCHHS Cpe3a MBIIICYHOIO BOJIOKHA JHAMETPOM 8,5 MKM,
paccMaTpUBaeMOT0 I0J] MUKPOCKOIIOM ¢ (POKYCHBIMH PACCTOSHUSIMH OKYJsApa U OOBCKTHBA
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) s cyXoro oOOBEKTHBAa W JUIsi MMMEPCHOHHOTO 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 UMMEPCHOHHON KHUJIKOCTU?

105. CaerooTnauedl Ha3bIBa€TCS YHMCIO, ITOKA3bIBAIOIIEE BEJIMYMHY CBETOBOTO IOTOKA,
npuxojsmierocs Ha 1 BT MomHoOCTH, 3aTpauynBaeMoil HCTOYHUKOM cBeTa. CBETOOTIa4a JIaMIThI
momHocThi0 150 BT paBHa 12,7 nv/Bt. Ha moBepxHOCTh cToNa muomaaso 2,8 M? HampaBlIeHO
25% CBETOBOTr0 MOTOKA JIAMITbI. BRIUUCIUTE CPEHIOI0 OCBEIIEHHOCTH CTOJIA.

106. Han omepaliuOHHBIM CTOJIOM TIOBEIIEH CBETHJIBHUK M3 MOJIOYHOTO CTEKJIa, WMEIOIIUi
dopmy mapa aumamerpom 40 cm. Cuia cBeTa, co3laBaeMmasi CBETHJIBHHMKOM, paBHa 250 Ki.
OnpenenuTh CBETOBOM MOTOK, CBETUMOCTD U SIPKOCTh CBETHUIILHHKA.

" 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 KJIETKH € )KMBOTHBIM HaXOAUTCS Ha paccTosHUU 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 crexia B Teruie 3 MM. KoadduimeHnt mormomeHus cBeta 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 Terumiie najaeT cBeT, Ko QHUIHUEHT MOTrJOMEHUS KOTOPOro B IAaHHOM 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 NaJIeHUN Ha KOXY NMPH MHTEHCUBHOCTU 6 JDx/(cm? - MuH). Ha KakoM paccTOsIHUM cO31aeT
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. BeauciuTh yrojl MakCHMAalbHOM MOJISIPU3AIUH MIPH OTPAKEHUH CBETAa OT POTOBUIIBI 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. BpIuucauTh yroy moBOpOTa IVIOCKOCTH MOJspu3anuu padOHUHO3BI, €CIIM KOHIICHTPALUs €
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, IIOBOpAuMBAaET IJIOCKOCTh MoJigpu3anuu cBera Ha 32°. OnpenenuThs yJelNbHOE BpalleHHE
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 KOHIEHTPALMIO PacTBOpa TJIFOKO3bl, €CIM MpPU IMPOXOKICHHH CBETa uepe3
TpyOKy mmuHOM 20 CM. IJIOCKOCTH TMOJSIpU3AIMKA TIOBOpayuBaeTcs Ha yron 35,5°. VaenbHoe
BpaIleHUE TIIOKO3bI 76 Tpaj. CM3/(F‘ M).

118. [Ipu mpox0kACHUHN CBETa Yepe3 CIOH JECATH MPOIICHTHOTO CaXapHOTO pacTBOpa TONIIHHOMN
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. OnpenenuTh SHEPTETUYECKYIO CBETUMOCTH Teja Jiomaau npu temmeparype 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 anuHe BoyiHbl 4,1 MxM. K oOnacTu ciektpa OTHOCUTCS 3Ta JyiMHa BoJiHBI? KakoBa qoimKHa
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. Hexoropsle poTOOMOIOTHYECKHE PEaKLMU CBSI3aHbl C AMCCOLMAIMEN 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
BBIPDAKEHHOE OaKTEPUIIUHOE JEUCTBUE, OOYCIOBICHHOE HM3MEHEHHEM CTPYKTYphl 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 YYyBCTBHUTEIBHOCTH TJa3za cooTBeTcTByeT 80 (hoToHaM, majaromdM 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 MaJIa0IIET0 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
HEro y/eJbHBIN MTOKa3aTelb MOTJIONIeHUs B 3aKkoHe bepa pasen 0,325 i1/(cMm-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,
eci K. 1. 1. nasepa 1,5%7?



128. B odTanbMonoruu JiazepHbIA JIyd MPUMEHSETCS CHAKKA OTCIIOMBIICWCS CETYATKU C
MOBEPXHOCTBIO COCYTUCTON 000J0UKH. DHEprusi, HeoOxoaumas Il 3TOW omepanuu, paBHa 50
mJlx. KakoBa WHTEHCHMBHOCTH JIa3€pHOTO JIy4a, €CIU OH OOIy4aeT MOBEPXHOCTh CETYATKH
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. Onyxonbs 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? IPOUCXOJUT pa3pylICHUE S3pUTPOIUTOB. Kakoe KOJIUYeCTBO SHEPTrUun
HEOOXOIUMO Ui DAa3pylIeHUs OJHOTO SPUTPOLMTA, €CIU YCJIOBHO CYUTATh €ro JHUCKOM
JIUaMETPOM 8 MKM?

131. OnpenenuTs KOPOTKOBOJHOBYIO TI'pPaHHUIy CIUIOIIHOTO PEHTIEHOBCKOIO CIIEKTpa, €CIu
PEHTIeHOBCKOM TpyOKe mpuiioxkeno 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
PEHTI€HOBCKOTO U3JIYYCHUSsI, paBeH 52 cm™t. Ha kaxoii 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. BelUMCINTh JTUHEHHBIN MOKAa3aTelb
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 KOJMYECTBO KobOanbTa, mMmeromiero 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 MPUMEHSIOT, paJJOHOBbIE BAHHBI, AKTUBHOCThH PaJOHA 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. CoxepskaHue pagroakTUBHOTO KOOaabTa 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. OmNpeneanuTh aKTUBHOCTh PaJMOAKTUBHOTO HATpUsl B Teje
KpOJIMKa 4Yepe3 CyTKu. EcTecTBeHHOE BBIBEJCHHWE HATPHUS U3 OpraHU3Ma MPUHSITH paBHBIM 50%
3a CYTKH.

140. PannoakTuBHBIN 0/, BBOAUMBIN IpH OMOJIOTMYECKOM 3KCIEPUMEHTE B OpraHU3M ATHEHKA,
KOHILIGHTPUPYETCA TMOYTH IMOJHOCThIO 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 CHCTEMaTU3UPOBATh MTPAKTUYCCKUIA MaTEPHAT;
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 TI00ATBHBIMA MH(GOPMALMOHHBIME PECYpCaMH M IMPaBHIBHO
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 MPaBUILHO PEIIEHHBIX 3a/1au.

Kpurepum ouenkn

3a KOHTPOJBHYIO PaboTy 00yJarOIIeMyCsl BBICTABIISIETCS:

- OIICHKA «3a4TEHO», €CJIM OH BBIMOJIHUJ KOHTPOJIBHYIO pabOTy IO CBOEMY BapuaHTy, B
KOHTPOJILHOM paboTe MpHUBEAEHBl PUCYHKU, TAONMIBI W WUIIOCTpAIUH, HEOOXOJIWMBIE 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.



