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1 Ilean u 3agaum TUCHUILINHBI

Hear wu3ydyenns aucuumuinHbl «buosiormyeckass ¢usnka»: ¢GopMUpoBaHUE
NpEeJCTAaBICHUN, MOHATUH, 3HAHUH O (YHIAMEHTAIBHBIX 3aKOHAX (U3UKH U OMOIOTHYECKOM
(GU3UKN U HaBBIKOB NPUMEHEHUs (PU3MuecKuX M OMO(U3NYECKHX METOJOB B BETEPUHAPHOMN
KJIMHUYECKON M OMOJOTHUYECKON MPAKTUKE.

3agauM JUCHMIIMHBI:

1. VM3y4yeHue 3aKOHOB MEXaHUKH, TEPMOIMHAMHKH, JIEKTPOMArHeTH3Ma, ONTUKU U
aTOMHOMN (PM3UKU B IPUMEHEHUH UX K OMOJIOTHYECKUM O00bEKTaM;

2. OnageHue MeTo1aMu J1JaOOPaTOPHBIX UCCIICAOBAHUI;

3. Bripa®oTka ymMeHUH 110 IPUMEHEHUIO 3aKOHOB (PU3UKU B BETEPUHAPHON MEIUIIMHE.

2 Mecto aucuuniauabl B cTpykrype OIIOII

Hucuunnuna «buonorudeckast puzuka» orHocutcs K bioky 1 «lucuunauasl (MoLyn)»
00513aTeIbHOM YaCTH MPOTrPAMMBI CIIEHUAINTETA B CTPYKTYpe (eaepaTIbHOr0 roCcy1apcTBEHHOTO
00pa3oBaTeIbHOIO CTaHJapTa BBICHIEro 0Opa3oBaHMS IO HaIpaBiIeHUIO MOATrOTOBKH: 36.03.01
Berepunapno-canutapHas skcneptu3sa. MHIeKC TUCIHIUIMHEL 110 yueOHomy 1uiany: b1.0.12

OcBoenue yueOHOUM nucuuruinabl «buonorudeckas ¢usnkay 0azupyercs Ha 3HAHUAX U
YMEHUSAX, TOJIYYCHHBIX CTYJEHTAMU IPU H3YYECHUU MIKOJBHBIX KYpCOB (PU3HUKH, KYpPCOB
OMOJIOTUM 4YeJIOBEKa M JKUBOTHBIX, MAaTEeMAaTHKH, XHUMHH, B 00beMe, MpPeayCMOTPEHHOM
rOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPEAHEro (IOJIHOTO) 00IIero oOpa3oBaHUS
(0a30BbIil YpOBEHD), @ TAaK)KE BY30BCKUX AUCHMUIUINH «bBHOIOTHA», U U3ydyaeMbIX MapalieilbHO
«AHaATOMHUS )KUBOTHBIX» U «Opranuueckasi XuMus».

K d4uciay BXOIHBIX 3HAHMMA, YMEHHH M TOTOBHOCTEH CTYAEHTa, MPUCTYHAIOUIET0 K
W3YYEHHUIO TUCHUIUINHBI «bronornueckas Gu3nkay, J0JHKHO OTHOCUTBCS CIIEAYIOLIEe:

o 3HaHHWE OCHOBHBIX 3aKOHOB MEXaHUKH, MOJEKYISIPHOU (HU3UKH, TEPMOAUHAMUKH,
AIIEKTPOMArHeTU3Ma, ONITUKH U aTOMHOM (PU3UKH;

® yMEHHE aHAJIU3UPOBATh, 0000IIATh U J€1aTh BBIBOJIBI.

Hucuunnuna «buonornyeckas ¢usuka» sBiaseTcs 0a30BOM A1 MOCIEIYIOIIErO
n3y4yeHus: AUCUUIUIMH: «OCHOBBI Hay4YHBIX HUCCJIENOBaHMI», «KIMHUYECKass TUAarHOCTHUKAY,
«BetepuHapHO-caHUTapHas dKCHEepTU3a», «JlabopaTopHas AMAarHOCTUKA», a TaKXKe SIBISIOTCS
6a3oif a1 3((HEeKTUBHOrO MPOXOXKIEHHUS MPOM3BOJICTBEHHOM MPAKTUKM M MOJATOTOBKH K
WTOTOBOM aTTECTAIINH.

3 Komnerenuuu odyuyarmuierocsi, popmMupyembie B pe3yabTaTe 0CBOCHHSA

JTUCIHUIIJIUHBI
Konx u HauMeHOBaHHe KOMIIETEHIMH Kox ® HamMeHOBaHMe  HMHAMKATOPA  AOCTH:KEHMS
KOMIEeTeHIINH
OIIK-1. Criocoben ompenenste Ouosormueckuid | M-lonk-1 3HaTh TEXHUKY O€30MaCHOCTH ¥ TpaBHia JUYHOMN
cTartyc, HOpMAaTHBHBIE OOIIEKIMHUYECKNE | TUTHEHBI TpH  OOCIEZOBaHMM KMBOTHBIX, CIOCOOBI KX

MOKa3aTeld OpraHOB M CHCTEM OpraHm3ma | (UKcaluu;, CXeMbI KIMHHYECKOTO HUCCICIOBAHHS KHBOTHOTO H
JKUBOTHBIX, @ TaKXKe€ KauecTBa ChIpbS M | MOPSAOK HCCIIENOBaHUS OTAEIbHBIX CHCTEM OpraHHU3Ma;
MPOAYKTOB  JKUBOTHOTO W PACTHTEIBHOTO | METOJOJOTHIO paclio3HaBaHMs MATOJIOTHIECKOT0 Mpolecca
TIPOMCXOXKICHHS NA-20mx-1 Ymetsb cobupath u aHAJIN3UPOBATh
aHAMHECTHUYECKHE JIaHHBIe, MPOBOJUTH JIAOOpaTOpHBIE H
(hyHKIIMOHATLHBIE HCCIIEJOBAHMS HEOOXOIUMBIE IS
oTpeJieNIeHUs] OMOJIOTHYECKOTO CTaTyca )KUBOTHBIX

NI-3ork-1 Bnanets MPAaKTUYECKAMU HaBBIKAMH o
CaMOCTOSTEIIFHOMY TIPOBEJCHHUIO KIIMHUYECKOTO 00CIeIOBaHUS
JKUBOTHOTO € NPUMEHEHHEM  KIJIACCUYECKHX  METOJ0B
HCCJIEIOBaHUI




OIIK-4. Criocoben 000CHOBBIBAThH it
peann30BhIBATH B poheCCHOHATBHOMN
JICATEIIbHOCTA  COBPEMEHHBIE TEXHOJOTHH C

UCIIOJIB30BAaHUEM  NTPUOOPHOUHCTPYMEHTAIBHOM
0a3bl M HCIIOJB30BATh OCHOBHBIC €CTCCTBEHHBIC,
Omosornueckre M NMpodecCHOHANbHBIC MOHATHS,

U-lonk.s 3HATh TEXHUYECKUE BO3MOXKHOCTH COBPEMEHHOTO
CHENHATM3UPOBAHHOTO  O0OPYINOBaHUS, METOIBl pEIICHHUS
3a1a4 mpoQeCCHOHANBHON NeSITeTbHOCTH

UA-20nk-4 YMETh TPUMEHATH COBPEMEHHBIC TEXHOJIOTHH U
METOZBI HCCIIEOBaHUI B IMPO(PECCHOHATIBHON NEesSTEITHHOCTH,
WHTEPIPETHPOBATH ITOTyYCHHBIE PE3yIbTATHI

a TaKKe METOJIbI TpH peIIeCHU
o01IenpoeCCHOHANBHBIX 3a7a4

N-3orik-4 Bnanmets HaBBIKAMU paboTe co
CHELUaIN3UPOBAaHHBIM ~ 00OpYJOBaHHMEM ISl peau3aliu
MOCTABJICHHBIX 3a7ad NpPU NPOBEACHHM HCCIECIOBAaHUHA U
pa3paboTKe HOBBIX TEXHOJIOTUI

4 CTpyKTypa U coiep:KaHue TUCUUILIHHBI
OO0t 00beM JUCLMIUIMHEI COCTABISAET 3 3a4E€THBIC €IUHULIBL.
4.1 CTpyKTypa IMCHUATINHBI

Bcero gyacos

Bun yueonoii padors: (ounas dopma) 2 cemectp

AyIuTOpHBbIE 3aHATHA (BCEro) 34
B mom uucne:
Jlexuun 17
JlaboparopHbie pabOTHI 17
CamocrosiTeIbHAsI padoTa 62
KOHTPOJIb 12
Bua npomexyTo4HOU aTTecTalluu 9K3aMeH
O0masi Tpy10éMKOCTh, YaChbI 108
3auéTHBIC €TUHUIIBI 3
4.2 Conep:xkanue pa3iesioB QU CHUNIHHBI
Pazoen 1. Mexanuxa, 2emo0unamuKa, aKkycmuka.
Kunematuka u AJUHAMUKA MaTepI/IaJ'II)HOi;I TOYKH. MexaHudeckoe JABHUKCHHUC.

CucreMmsl orcué€ra. BekTopbl nepeMenieHus, CKOpoCTH, yCKopeHHs. CKOpOCTh M yCKOPEHHE, KaK
IPOM3BOJHBIE [0 BPEMEHM paauyca-Bekropa. OO000IIeHHE MOHATHS CKOPOCTH (CKOPOCTH
XMMHUYECKHX Peaklui, mepeHoca Tera u ap.). [lonstue o rpaguente (Gu3NYeCKON BEIUYHHBI.
HopmanbHoe, TaHreHIMaIbHOE U MOJHOE YCKOPEHHs IPpHU KPUBOJMHEHHOM JBHKeHuU. PaboTa
nepeMeHHoll cuibl. Beruucnenue pa®otsl ynmpyroil cuibsl. KuHeTHueckas M MOTEHUIMalIbHas
SHepruv. MOIIHOCTH M K.I.J. JABUTaTEIbHOrO amnmapara >KHUBOTHBIX. 3aKOH COXpaHEHUs B
MEXaHHUKE.

BpamareabHoe JBHKeHHE TBEpPAOro Teja. BpamieHue TBEpAOro Teina OTHOCHTEIBHO
HENOJBWKHOM OCH. YTJOBas CKOPOCTb M yIJiIoBoe YcKopeHHe. CBA3p MX C JIMHEHHBIMU
CKOPOCTSIMU UM YCKOPEHUSIMU B BEKTOpHOM BHae. (OCHOBHOE YypaBHEHHE JTUHAMUKU
BpaILlaTeIbHOTO JBMKEHHS TBEPAOro Tesaa. MoMeHT mHepuun. MOMEHTBI MHEPLIUH HEKOTOPBIX
TeJ MPaBUIBHON reoMeTpuyeckoil popmbel. MOMEHTHI MHEPLIMU KOHEUYHOCTEW B IOKOMOTOPHOM
anmnapare >KMBOTHBIX. MOMEHT UMITyJIbCa.

Mexanuyeckue kojedanus. KonebarenbHble NBUKEHUS B OMOJOTMYECKUX OOBEKTaX
(koneOaHMe ceplIeYHOM MBIIIIBI, KPBUIbEB NTHUL, KoJeOaTeslbHbIe MPOIECChl B KJIETKE W IIp.)
JIuHeHbI rapMOHMYECKHH OCHWIATOP. YpaBHEHHE M TpadUKH CMEIIEeHHUs, CKOPOCTH U
YCKOPEHHUs MTPH FapMOHUYECKHX KojieOaHusX. [IpyKUHHBIN MasTHUK. DHEprHsi TapMOHHYECKOTO
ocuwuisitopa. [leiictBue BuOpamnuii Ha OpraHu3M >KUBOTHBIX U Ha HMX MPOTYKTHUBHOCTb.
3aryxarolye M BbIHY)XJICHHbIE KojieOaHus. Pe3oHaHC M pe30HaHCHbIE KpuBble. Pe3oHaHCHBIE
SBJICHUS B OMOJIOTMYECKUX CHCTEMaX.

®duszuyeckHe OCHOBbI TeMOJAMHAMMKM. [MIpoauHamMuKa WIEaNbHOM KUIKOCTH.
CranuoHapHbIi MOTOK. Y paBHEHUE HEPA3PHIBHOCTU MOTOKA. Y paBHEHHUE BepHYIUM U ClieICTBUA
n3 Hero. CraTuyeckoe M JAWHAMHUYECKOE MABJIECHHA B IIOTOKE, METOABl HMX H3MEPEHUS.
IMunponuHamuka Bsi3koit sxunkoctu. @opmyna Hetorona. KoadduimeHnT BI3KOCTH 1 METOIBI €10
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u3MepeHus Ha ocHoBe 3akoHOB Ctokca u Ilyaseins. 3akoH CTokca B TEXHOJOTMU MOJIOYHBIX
MPOJYKTOB U MpHU J1a00paTOPHO-KIMHUYECKUX UCCIIEIOBAaHUSIX KPOBH.

MexaHuka cepae4YHO-cOCyaucoil cucreMbl. Pusnyeckue cBoiicTBa KpoBU. KpoBb, Kak
HEHBIOTOHOBCKAs KHUJIKOCTh. Bbruncienue pabotel cepaua. dusmdeckas MoJieib COCYAMCTOM
cucreMsbl. llepepacnpenencHue SHEPrMM B O3JACTUYHBIX CTEHKAaX KPOBEHOCHBIX COCYIOB U
3HaYeHWe HTOro SBIEHHUS s KpoBooOpamienus. IlynbcoBas Bomna. ['mapocraTtuueckoe
JlaBjieHue KpoBU. PU3HUECKHE OCHOBBI METOJI0OB U3MEPEHMS apTEPUATIBHOTO JTABJICHMUS.

du3nyecKkue OCHOBbI AKYCTHKH. BonHbl B ynpyrux cpegax. YpaBHEHUE BOJIHBI.
Ilepenoc sneprun BosHON. MIHTeHCHBHOCTH BOJIHBL. [Ipupona 3Byka. MIcTOuHMKM 3ByKa, BBICOTA,
TeMOp M MHTEHCHBHOCTh. 3BYyKOBO€ naBiieHHe. CIeKTpaibHBIA COCTaB 3ByKa. AKYCTHUYECKHE
METOABl B BETEPHHAPHON KIMHUKE (TepKyccus, ackymbranus). llcmxodusmueckuii 3akoH
Bebepa-dexnepa. YpoBeHb HMHTEHCHBHOCTH 3BykKa. bem w menmben. I'poMKoCTh 3Byka u
eqUHULBl ee u3MepeHus. 1loporu 3ByKOBOro OIIYIIEHMS y YEJIOBEKAa U HEKOTOPBIX JKHUBOTHBIX.
[ymomepsl. ym, kak cTpecc-hakTop, ero BIUsSHUE Ha )KUBOIM OPraHu3M U Ha IPOAYKTUBHOCTh
CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX. boppba ¢ I1IyMOM T[pM HHTEHCUBHOM BEJIECHUU
JKUBOTHOBOJCTBAa U NTULEBOACTBA. DU3MYECKHE OCHOBBI 3BYKOM3IIY4aTEJIbHOIO U CIyXOBOTO
arrapaToB Y )KUBOTHBIX.

buoduszuka undppasByka. MudpasByk u ero cpoiicta. JlelicTBue uH}pa3Byka Ha
JKUBOTHBIX (pa3pblB KPOBEHOCHBIX COCYJIOB IPU OOJBIION MHTEHCUBHOCTH, U3MEHEHUE YacTOThI
anb(a-puT™Ma Mo3ra, JeHCTBUE HA BECTUOYISIpHBIN ammapaT u mp.). Mctounuku undpasByka B
IIPUPOJIE U IPH POMBIILIIEHHOM BEACHUH )KMBOTHOBO/ICTBA.

buopusuka yiabTpasByka. YIbTpa3ByK, METOJbl €ro IOJIYyYEHUS M PErucTpauu
(MbE303JEKTPUUECKU W MAarHUTOCTPUKLIMOHHBIN). @Du3nueckue CBOWCTBA YJIbTpPa3BYyKa.
B3aumogeiicTBue ynbTpa3Byka ¢ BemectBoM. OTpakeHHe 3BYKOBOW BOJIHBI HAa TPAHULIE pa3jienia
IByx cpea. [lonaTue 06 akyCTUUECKOM CONPOTUBIEHUU CPE/bl. YIbTPa3BYK B MUPE KUBOTHbIX.
Hcnonb3oBaHue ynbTpa3ByKa B BETEPUHAPHOM XUPYPrUu, Tepanuu U AuarHoctuke. [lonstue o
JIMarHOCTHKE, OCHOBaHHOU Ha 3¢ dexre Jlomnepa.

Paszoen 2. Monexkynapnas gpuzuka u mepmoouHamuxka 0U0102u4ecKux npoyeccos.

OCHOBBI MOJIEKYJISIPHO-KHUHETHYeCKOil Teopuu. OCHOBHOE YPaBHEHHE MOJIEKYJSPHO-
KMHETH4YecKOW Teopun rasza. CneactBus M3 Hero. PacrpeneneHuss »HEpruM MOJEKYD IO
cTerneHsM cBOOO/bl. BHYTpeHHss sHeprusi uiaealibHOTO rasa. PacmpeseneHus 4yuciia MOJIEKYJ
raza no ckopoctsim. CpenHss JuinHa cBoOoHOrO Tpodera rasa. SIBneHus nepeHoca: nuddysus,
TEIUIONPOBOAHOCTh, BHyTpeHHee TpeHue. 3akoHbl ®Puka u Dypbe. SBneHus nepeHoca B
Ouonornyeckux cucremax: AU(Qy3nOHHBIE MpOIECCHl B JIETKMX, B KJIETOYHBIX MeMOpaHax;
muddy3us razoB B nmouse. Bunbl TeruiooOMeHa B JKMBBIX opraHusmax. ®uznyeckue OCHOBBI
TEPMOPETYJALIMM  OpraHu3Ma. TemIonpoBOAHOCT M KOHBEKLHMS B CEIbCKOM XO3SCTBE
(TEemIoNnpoBOJHOCTh IMOYBBI, KOHBEKI[MOHHBIE IOTOKM BO3AyXa B IKMBOTHOBOJYECKHUX
MOMEIICHUSX U JIp.)

PeanbHble ra3pl. Yuer pa3MepoB MOJIEKYN U CHII IPUTSHKEHUST MEXKTY HUMH B PEAIBHBIX
raszax. YpaBHeHue Ban nep Baansca. Ananus uzorepM Ban-nep-Banbca. Haceimaromue napsl u
ux cBoiicTBa. CKIKEHUE ra3oB, UX XpaHEHHE U MPUMEHEHHE B BETEPUHAPUH (MCKYCCTBEHHOE
OCEMEHEHHUE, KOHCEpBalis BUPYCOB U 1p.). BnaxkHocTh n metozsl €€ onpenenenus. [lonsatue o
MHUKPOKJIIMATE U €ro 3HaYEHUE B IPOMBIIUIEHHOM )KHBOTHOBOJCTBE.

MouJiekyasipable SIBJEHUSI B KMAKOCTAX. [[OBEpXHOCTHBIM CIOM B KHUIKOCTSX.
Koad¢uimeHT moBepXHOCTHOTO HATSKEHHSI U METO/bI €ro u3MepeHust. KanwsipHble sSBIEeHUS.
®opmyna bopennu-XKiopena. Kanusisipable sBieHHsS B OHOJOTMYECKHX IIpoleccax M B
CEIbCKOM XO35MCTBE.

PDu3nyecKHe 0CHOBBLI TEPMOAMHAMHUKH. TEepMOIMHAMUYECKHUE TTAPAMETPBI U IIPOLIECCHI.
Temiota u paborta. IlepBoe Hawano TtepmonuHamMuku. Pabora Trasa B u30mpoleccax.
TemnoeMKocTH HEaTbHOTO raza. YpaBHeHHe Maifepa. AnnadaTHdeckuil mporecc. Y paBHEHUE
ITyaccona. OOpaTumbie W HeEOOpaTUMbIC TIpolecchl. Bropoe Havano TepmomuHamuku. L{ukm
Kapro u ero k.m.n. TemioBble MallMHBI U XOJIOAWJIbHBIE YCTAHOBKH B CEJIBCKOM XO35HCTBE
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(XoJI0mMIIBHBIE KaMEPbI, KaMepbl CO3pEBaHUs MSCHBIX Tyl U 1p.). Ilondarue suTponuu. 3akoH
HeyObIBaHMs SHTpoNUU. CTaTUCTUYECKUI XapaKTep BTOPOTo Hayana TEPMOJIUHAMUKY.

OCHOBBI TEpMOAMHAMUKH OHOJOTHYECKHX mpoueccoB. [loHsTHe 00 OTKPBITHIX
TEPMOJMHAMUYECKUX cucTeMax. JKHBOMl OpraHu3M, Kak OTKpPBITas TEpMOAMHAMUYECKAS
cucrema. llepsoe Hawamo TepmoauHamMuku B Ouonoruu. IlpeBpamienue sHepruu B
OMOJIOTHYECKUX CHCTEMax W JHEPreTHdeckuil OallaHC >KMBOTO OopraHusma. TersionpomyKuus.
AkkymynupoBaHue 3Hepruu B Moisiekynax AT®. [IepeHoc Temna B )KUBBIX OpraHU3Max.

Pasnen 3. DnexTpuyeckue sIBICHUS B OMOJIOTHYECKUX IMTpoLieccax
duexkTpocraTuka. Jnekrpoctatrudeckoe mnone (COII), ero HampsbkeHHOCTh. [loTok
HaIpsHKEHHOCTH, Teopema ['aycca. Pabora mo mepemenienuio snekrpuyeckoro 3apsga B COII.
ITorenuman. HanpsskeHHOCTD 10JIs, KaK IPAJUEHT ITOTCHIUAA.

IMpoBoagnuku B CIII. DiekTpocTaTuyeckass 3aliuTa. 3a3eMJICHHE AJIEKTPOYCTaHOBOK.
DJEKTPOCTATHUECKHUE SIBIICHUS B 3JIEBAaTOPaX MPH IMEPEBO3KE rOPIOYMX KUAKOCTeH u T.11. boprba
C 3TUMU SIBJICHUSMH U UX UCIOJIb30BAHUE.

Jmaextpukn B COII.  Ilonspuzanusi AMAIEKTPUKOB, BHJbI  IOJISIPU3ALIUU.
Jusnextpuyeckass MPOHULIAEMOCTb. JIMAJIEKTpUUECKHME CBOMCTBA TKaHEW OpraHusMa H
M3MEHEHHE UX IIPU MaTOJIOTUH.

DJIEKTPOEMKOCTb. DJIEKTPOEMKOCTh MpOBOJHUKA. KoHaeHcaTopbl. DJIEKTPOEMKOCTb
KJIETOYHBIX MeMOpaH. DHeprust COII.

3aKOHBI NMOCTOSIHHOIO TOKA. DJEKTPOHHAs TEOpUs TOKa B Merayuiax. 3akoH Oma B
muddepenimanbHoM Buae. Moct YurctoHa. IloreHmmomerpsl. TemnoBoe neiicTBhHE TOKa.
DJIeKTpOHArpeBaTelIbHble yYCTPOMCTBA B IPOMBIIUIEHHOM »HBOTHOBOJCTBE U MTHULIEBOJCTBE
(3eKTpOOpyAEPHI, BOAOHATPEBATEINH U TIP.).

DJieKTpuYecKkHe sIBJeHHs B OMOJIOTHYECKHX cHcTeMax. MexaHu3m o0Opa3oBaHUS
OMOIOTCHIINATIOB. bBHONMOTCHIMANBI TMOKOS W JcicTBUS. 3MepeHwe OWOTOTEHIIMAJIOB.
®u3nyecKue OCHOBBI ANEKTpOKapaAuorpaduu. INEKTPUUYECKUE OPTaHbl PhIO.

MarnuTHoe noJie Toka B Bakyyme. OnbITel Opcrena 1 Amnepa. MaruutHas HHIYKIMSL.
Cunossle ymHum IIMII. 3akon buo-Casapa-Jlammaca. MarHutHoe mosie TpSAMOIO TOKa,
KpyroBOro Toka M O€CKOHEYHO JUIMHHOIO COoJeHouJa. BuxpeBoil xapakTep MarHUTHOTO MOJIS.
HeiictBue IIMII Ha npoBogHuk ¢ TOkOM. 3akoH Awmmnepa. Cwia Jlopenua. JIBukeHue
3apskeHHbIX yacTul B [IMII.

MarnutHoe mose B BemecrBe. OpOHUTanbHBII MarHWTHBIH MOMEHT aToMa.
HamarunuuBanune  BemectBa.  Hampsokennocts  IIMII.  OTHOcuTenbHas ~ MarHuTHas
IIPOHULAEMOCTh. TpH THIa MarHETUKOB.

dyieKTpOMaruuTHasi MHAYKUUA. Onbitel Papajes 1m0 3JIeKTPOMAarHUTHON MHIYKIUU.
3akoHn ®Papanes u npaswino Jlenna. CaMOMHAYKIMS M HMHIYKTMBHOCTb KOHTypa. OHEpIUs
MarHUTHOTO MO B KaTyuike. [II0THOCTh 3HEpruu MarHUTHOTO TOJIS.

DJIeKTPOMATrHUTHbIE KoJsie0anuss U BoJHbL. KonebarenbHblii KoHTyp TomcoHa.
®opmyna TomcoHa sl mepuoaa KojeOaHWl KOHTypa. DJIEKTpOMarHWTHas BOJIHA. 3aKOHBI
Makcgeinna (popMyIHpOBKa) U UX ONbITHbIE 000cHOBaHMA. [lepeHoc sHepruu BoaHOH. Bektop
Ymosa-IloiiHTHHTA.

Paszoen 4. Onmuueckue u K6anmogvle A61€HUA 6 OUO0ZUYECKUX CUCHIEMAX.

I'eomerpuueckass ontuka. OTpaxkeHHe W npesnomieHue cBera. [logHoe oTpaxeHue u
UCTOJIb30BaHUE JTOTO SIBICHUS B ONTHYECKUX mpubopax. CBETOBOABI M TNPUMEHEHHE
BOJIOKHUCTOM OINTHUKU B BETEPUHAPHOW ITUArHOCTHKE W XUPYypruu. PedpakToMerpsl U HX
NpUMEHEHHE B BETEPHHAPHOHN JjabopaTopHOi mpakThke. Mukpockon. Onrtudeckas cxema.
YBenuueHue paspeniaroniasi CliocoOHOCTb.

OcHoBbI (poTOMETPHH. DHEpreTUYecKre (POTOMETPUUYECKHE BEMUYUHBI M €AUHUIBI UX
u3Mmepenus. KpuBas BugHocTH (CHekTpajibHOM cBeToBOM 3ddektuBHOCTH). CBETOBBIE
doromeTpuyeckie BEIMYMHBI W €IUHHUIBI UX u3MepeHus. CHCTeMbl HSHEepreTU4ecKux
boToMeTpUYECKUX BEIUMYHH [T YIbTpaduoIeTOBON YacTH CIEKTpa.

BoanoBasi ontuka. HTEepdepeHius cBeta u crnocoOwl ee HabmoneHus (onbiThl FOHTa,
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Openensi, konbla Heilorona. MHTepdepeHuns B TOHKMX TIUIeHKax). Jludpakuus cseta.
Hudpakuuonnas penietka. OnpeaeieHne TJITMHBI BOJHBI CBETa TUPPAKITMOHHON PEIIETKOM.

IHonsspu3anus cBera. ECTeCTBEHHBIN U NOJIApU30BaHHbIN cBeT. [lomspusanus ceera npu
OTpaXEHUU M TIpe’IoMyIeHUWHU. 3akoHbl Mamtoca u bprocrepa. J[BoiiHOE mydenpesioMIICHHE.
IIpusma Hukons u momspounsl. BpameHue MIOCKOCTH IMOJISIPU3ALUU ONTHYECKU AKTUBHBIMU
BenlecTBamu. [1oysspuMeTphl 1 UX MPUMEHEHUE B BETEpPUHAPHOH JIabopaTOPHOU MPaKTHKE.

Mucnepcusi cBera. ChHexkTpsl M HMX THUIIBL, CIEKTpajbHblE 3aKOHOMEPHOCTH.
Cnektpanbbiii ananus. [lormomienue csera. 3akonsl byrepa u bepa. Meton konopuMmeTpum.
@DOTOINEKTPUUECKUI KOTOpUMETp. BuanMelii cBeT, Kak OJUH U3 (PaKTOPOB MUKpPOKJIMMATa Mpu
MHTEHCUBHOM BEJICHUH )KUBOTHOBOJICTBA.

YasTpadguosieroBoe ¥ HHPpPaKpacHOe HU3JIYYEHUs], HMX CBOMCTBA M MeETOALI
HaOJwaeHuss. bakTepulMIHbIE W JIpUTEMHbIC JiaMIlbl.  bUojorndeckoe  AeicTBHE
yIbTPaUOIECTOBON YaCTH CIEKTPa M MEXaHU3M 3Toro neictus. [Ipumenenue YO uznyueHus
JUISL CaHALIMM BO3JYIIHOM Cpelbl B NTHYHUKAX, TPOGUIAKTUKYA U TUATHOCTHKH, BETEPUHAPHON
AKCIIEPTHU3BI U 1IP.

TennoBoe uznyudenue. Ilpupona TemnoBoro wuszmydeHus. AOCOTIOTHO YEpHOE TeEJO.
3akon Kupxroda. Pacnpenenenue sHepruu B CHEKTpe U3IY4YECHHUs aOCOIIOTHO YEPHOTO Tela.
3akonbl Ctedana-bonsivana u Buna. TemnoBoe u3iyueHue Tena >KMBOTHBIX.

KBantoBblii Mexanu3m mu3iaydenuss cBera. @opmyna I[lmanka. ®Porosddekr.
KBaHTOBBIN MexaHu3M norioiieHus ceera. Potonsl. KopryckynsipHO-BOIHOBOM 1yann3M CBETA.
[Tonstue o ¢oroxumuueckux peakmusx. @Dorobuonornyeckue peakuuu. buodusnka
3pUTEIBLHOTO BOCIPUSTHS.

Crpoenne aroma. [lnanerapnas monenb aroma. Teopust bopa. CTpoeHue 31€KTpOHHBIX
o0oJiouek aToma. DHepreTuueckue auarpaMMbl. OO0bsICHEHUE CIIEKTPAIbHBIX 3aKOHOMEPHOCTEH.
Cnun snextpona. [lpunnu Ilaynu. BomnoBbie cBoiictBa snextpona. @opmyna ne bpois.
Hudpaxus >nektpoHoB. [IpuHiun paboThl IEKTPOHHOIO MUKPOCKOINA U MPUMEHEHHE €ro B
Oouonornueckux uccinenoBanusax. [lonstue o0 ypapuenuu [lpeaunrepa.

JlromuHecuenums. Pa3nnunble BUAb! IIOMUHECHEHIMN. DOTOIIOMUHECIICHIINS TBEPABIX
n xkujakux ten. IIpaBuno Crokca. 3akoH BaBunoBa. KBaHTOBBIM MeXaHM3M JIFOMHUHECLIEHIINU.
bronromuHecueHnys. JIOMUHECIIEHTHBIN aHaIU3 B BETCAHIKCIIEPTHU3E.

Pentrenosckoe u3iaydenue. IlosydeHre peHTI€HOBCKOIO M3JIy4EHHMS M €r0 CBOMCTBA.
Crnektp PEHTTE€HOBCKOTO U3ITy4EHUS. KBaHTOBBII MEXAHU3M BO3HUKHOBEHUS
XapaKTEPUCTUYECKOTO PEHTTEHOBCKOTO M3JIy4eHUs. PEHTI€HOIMarHOCTUKA U PEHTIE€HOTEPAIIns.
buonornueckoe AeiCTBUE PEHTTEHOBCKOTO U3JIy4YECHHUS.

OnTnyeckne KBaHTOBbIe reHepaTopbl (Ja3epbl). CIOHTAaHHOE U BBIHYXKICHHOE
U3IY4YEHUs, CO3/1aBaeMble JJIEKTPOHAMH, HAaXOJAIIMMUCS Ha BO30YXKIEHHBIX KBAaHTOBBIX
ypoBHsX. TBeprorenbHble U razoBble Jazepbl. Pdusmueckne U OHUOIOrMYECKHE CBOMCTBA
Ja3epHOro m3nydeHus. JlazepHoe u3nyuyeHre B OMOJIOTMUYECKUX HCCIEI0BaHUAX, B MEIULIUHE U
BETEPUHAPUHU.

®usuka aromHoro sigpa. CocTaB M XapakTEpUCTHUKU aTOMHOro sAnapa. HykioHBI
OHeprus CBSI3U HYKJIOHOB B sijipe. fIBlIeHNE paHOaKTUBHOCTH. 3aKOH PaIMOAKTUBHOIO PACIIa/Ia.
Anbda, 6eta u ramma- mznydenus. Mx cBoiictBa. buonornueckoe aelcTBUE HOHU3UPYIOIIUX
U3ITy4yeHuil. 3aKOHbI COXpAHEHUS B (PU3UKE 3JIEMEHTapHbIX YaCTHUII.

4.3 Pazjgesbl IMCHUIIMHBLI U BUJ 3AHATHI

15‘_1; Paznen aucuunianHel Jlekuuu JIa6.pab CPC Kountpounb Bcero
1 | MexaHnka, reMOJIMHAMHKA, aKyCTHUKA 5 5 16 3 29
* | Gronommaemen mponeseon 4 4 NEE 2
3 | DnekTpuveckue SBICHUS B OMOIOTUICCKUX 5 5 16 3 0

rnponeccax




4 | OnTuyeckue U KBaHTOBBIC SIBJICHHS B 3 3 14 3 23
OMOJIOTMYECKUX CHCTEMAxX
Utoro: 17 17 62 12 108
5 Marpuua popMupoBaHus KOMIETEHIUI M0 TUCHUILIUHE
Oo6uienpodeccro-HaIbHbIC Ob6mree
No Pa3zernsl, TEMBI TUCIMILTHHBI KOMIIETCHIIMH KOJIMYIECTBO
OIIK-1 OIlK-4 KOMIETEHIIUH
1.| MexaHuKa, TeMOTMHAMUKA, aKYCTHKA + + 2
2.| MonexynspHas Gpuznka 1 TEpMOJANHAMHUKA + + 2
OHMOJIOTHYECKUX MPOIIECCOB
3. | DnexTpudeckre SBICHUS B OMOIOTHIECKUX + + 2
nporeccax
Onrtrdeckue 1 KBAHTOBBIC SIBIICHIS B + 2
OUOJIOTHYECKHX CHCTEMAaX

6 OOpa3oBare/ibHbIE TEXHOJIOTHH
O0beM ayIUTOPHBIX 3aHATHI Beero 34 yac, B T.4. JieKuu 17 dac, mabopaTopHbie paboThI
17 dacoB, 10 wacoB (29 %) — 3aHATUS B WHTEPAKTUBHBIX (OpMax OT 00bEeMa ayIUTOPHBIX

3aHATHM.
Bun 3ansatus Koi-Bo
CemecTtp Hcnonb3yemble MHTEpAaKTHBHBIE 00pa30BaTeIbHbIE TEXHOIOTUH
(JI, JI3) 4acoB
J Jlexnus-Bu3yanusanus no teme «buoakycrukay 2
JI Jleknusa-Bu3yanuzanus no reme «l eMoguHaMuKay 2
1 Jlexusi-Bu3yanu3anus 1o TeMe «JNeKTpUYecKHe BICHHS B ONOIOrHUeCKUX 5
cUCTEeMax»
it Jlexnus-Buzyanusanus no TeMe «broIornuecKkoe JEUCTBUE IEKTPUUECKOTO 2
TOKa»
T Jlekumsi-Bu3yanuzanys no reMe «OnTHYecKue sBICHHUs B OMOJIOTHUECKIX 5
cUcTeMax»
HUroro: 10

7 Y4eOHO-MeTOAHYECKOEe 00ecleyeHNe CAMOCTOSITeILHOM PadoThI CTYAE€HTOB.
OneHoYHBbIE CPEICTBA /Il TEKYILIEr0 KOHTPOJISA YCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTeCTAUMH 10 UTOraM OCBOECHUS JUCIUIIMHBI

7.1 Buabl caMOCTOATEIbHOH Pad0Thl, MOPAIOK UX BBINOJHEHHS M KOHTPOJISI

Ne | Pasnea (rema) Buabst CPC Mopsaaok BeinosaHenuss CPC Meron kourpoas

n/m| AVMCHUILUIMHBI

1 Mexanuka, IToaroroska k JIP, Pabota ¢ NEKIMOHHBIM MaTepHaaoM, | Y CTHBIH orpoc,
TeMOJMHAMHUKA, MOJTOTOBKA OCHOBHOI1 u JIOTIOJTHUTENIPHON | MMCBMEHHBIN  OTYeT,
aKyCTHKa pedepaTos. JUTEPAaTypoH, WHTEPHET-PECypCcaMH, | TECTHPOBAHUE,

OAr0oTOBKa oTuyeTa 1o JIP o0cyxeHue TeM
pedeparos.

2 MonexynspHast Ionroroska k JIP, Pabora ¢ JEKIMOHHBIM MaTepHaIOM, | Y CTHBIN 011pocC,
¢dusnka u HOJATrOTOBKA OCHOBHOI u JIOTIOJIHUTENBHON | MUCBMEHHBI  OTYeT,
TepMOJMHAMUKa | pedeparos. JIUTEpaTypol, HHTEPHET-PECYpCaMU. | TECTHPOBAHUE,
OHMOJIOrMYeCKUX HOAroToBKa oryera 1o JIP o0cyxaeHue TeM
IPOLIECCOB pedeparos.

3 OnexTpuueckue Ionroroska k JIP, Pabora ¢ JEKIMOHHBIM MaTepHaIOM, | Y CTHBIN 011pocC,
SIBJICHUS B HOJATrOTOBKA OCHOBHOI u JIOTIOJIHUTENBHON | MUCBMEHHBII  OTYeT,
6uonorndyeckux | pedeparos. JIUTEPATYpOH, WHTEPHET-PECYPCAMHU. | TECTUPOBAHUE,
rpoiieccax MOArOTOBKA oTyeTa o JIP obcyxieHne TEM

pedeparos.
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4 Onruyeckue u Iloproroska x JIP, PaGoTa ¢ JEKIMOHHBIM MaTepHanoM, | YCTHBIN o1mpoc,
KBaHTOBBIC IMOJATOTOBKA OCHOBHOM u JOTIOJIHUTEIBHON | MUChbMEHHBIM  OTYET,
SIBJICHHUS B pedepaTos. JUTEPaTypol, WHTEPHET-PECYpCaMHU. | TECTHPOBAHUE,
OMOJIOTHYECKUX IIOATOTOBKa oTueTa 1o JIP o0cyxaeHue TEM
cucTeMax pedepaTos.

5 Hroroserit ITogroroska PaboTa ¢ nMekIMOHHBIM MaTepHanoM, | DK3aMeH
KOHTPOJIb 9K3aMEHY OCHOBHOI1 u JIOTIOJTHUTEIIbHOM

JUTEPAaTypol, WHTEPHET-PECypPCaMU.
MOJATrOTOBKA oTyeTa 1o JIP

7.2 KoHTpoOJIbHBbIE BONPOCHI AJs CAMONPOBEPKH

7.2.1Bonpocsl AJi51 CAMOCTOAATEIbHOT0 U3YYeHUs

du3nvecKre CBOMCTBAa KPOBH.

Cepjlie Kak MexaHUYeCKasi CUcTeMa.

MeTtoabl U3BMEpEHUs JaBJICHUS KPOBH.

W cTouyHMKN ¥ TPUEMHHKH 3BYKa B TEXHUKE.

3BYKOU3JIy4YE€HHE B ’)KUBOTHOM MUDE.

Ci1yxoBO# OpraH >KHBOTHBIX U YEJIOBEKa.

[Iym u ero 3HaueHue B OMOJIOTHH U BETEPUHAPHUU.

bruodwusuka ynprpa3Byka.

buodusuka nundpaspyxa.

TennmoBo# 6anaHc KUBOTO OpraHU3Ma.

TepMmoarHaMUYECKUE METObI JICUCHHUSI, TPUMEHSIEMbIC B BETEPUHAPUH.

ITocTosIHHBIN TOK B OMOJIOTMYECKUX OOBEKTAX.

ITepeMeHHBIN TOK B OMOJIOTHYECKUX 00BEKTaX.

14. JleiicTBHE Ha >KMBBIE OPTraHU3MbI JIEKTPOCTATHYECKOTO U MEPEMEHHOTO JJIEKTPUUYECKOTO
MOJIEH.

15. JleiicTBHE Ha )KMBBIE OPTaHU3MBbI TOCTOSTHHOTO U MEPEMEHHOTO MATHUTHBIX TOJIEH.
16. [lelicTBUE HA KUBBIE OPTAaHU3MBI DIIEKTPOMATrHUTHOTO TOJIS.

17. MeToasbl >7E€KTPOBO3ACHCTBHS, IPUMEHSIEMbIE B BETEpUHAPHUH.

18. buomnoreHuuansl B OMOIOTUHU U BETEpUHAPUU. METOBI UX U3MEPECHHUS.

19. JTromunecueHius. JIOMUHECIIEHTHBIN aHAIN3.

20. Buonorudeckoe neiCTBUE BUAUMOTO ONTUYECKOTO U3ITYUCHHUS.

21. Buosiormdeckoe JeCTBHE W MPUMEHEHHE B BETCPUHAPUH YIBTPA()HOIECTOBOTO H3ITyUCHUS.
22. buonorudeckoe NeCTBHE U IPUMEHEHNE B BETepUHAPUU UH(PPAKPACHOTO U3TyUCHUS.
23. Buosiorndeckoe JeHCTBHE U MPUMEHEHNE B BETCPUHAPHUH JIA3EPHOTO H3ITYICHUSI.

CoNoUwNE
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7.2.2 TlpuMepbl TECTOBBIX 3aaHUI
Monayns 1.

Kak Ha3pIBaeTcsi CBOMCTBO KHJKOCTH, O1arogapsi KOTOpOMY OHa MPUHUMAET (popMy TOro cocynaa
WIH pycia, B KOTOpoM HaxoauTcs wiun aABmxercs? (TexyuecTs)
Kaxk Ha3bIBaeTCs )HUIKOCTh, HE 00IaJaronas Hi CKUMAeMOCThIO, HU BSA3KOCTBIO? (McanbHas)
Ha xakoMm 3akoHe OCHOBaH MPUHIUI JAEUCTBUS MyJIbBEpU3aTOpa U BOJOCTPYHHOr0 Hacoca?
(bepnysn)
B yem usmepsercs kordppunument Bsazkoctu xunkoctu? ([la*c) (H*c/m2) (I1)
Kaxk nampasiena cuia CTokca, AeHCTBYOMIas Ha MMaAA0INHN MAapUK B KUIKOCTH? (BBEPX)
Kakyto GhopMy UMEIOT SpUTPOLIUTHI Y MIIEKOTIUTAONIMX ? (IBOSKOBOTHYTHIN JTUCK)
Kakum MeTo10M MOXHO ONpPENeNIUTh MPOYHOCTh MeMOpaH 3puTpouuToB? (Y3 remonus)
HaiiTi coorBeTcTBHE MeX /1y Ha3BaHHUEM M OYKBEHHOM BEIMYMHOM:
Awmrutyaa konebanuii (A), [uknuueckas yactora (o), [lepuoa xonedanwmii (T)
Kaxk Ha3pIBaeTCst 4MCII0 MOTHBIX KOJCOaHUH B €AMHUITY BpeMeHH? (4acToTa KoJieOaHu)



10.

11.

12.

13.

14.

15.

OO6uacTh BemecTsa, B KOTOPOH pacpOCTPaHSIETCs 3BYKOBasi BOJIHA, HA3BIBAIOT
a) aKyCTHYECKUM T0JIeM 0) MHTEHCUBHOCTBIO BOJIHBI B) 3BYKOBBIM JIaBJICHHEM
B kakux emuHUIIAX U3MEPSIOT 3TH BETUYUHBI?
HHTeHCcUBHOCTH BOJIHBI — BT/M2
AKYCTHYECKOE COMPOTHUBIICHUE — KI/(M2*C)
Koaddumment 3aryxanus — kr/(M2*c)
Koaddunuent saryxanus — m(-1)
Bepno nu yrBepxkaenue: «I[Ipu nageHun 38yKoBol BOJIHBI Ha TPAHUILY pa3jiena JBYX Cpell 4acTh
e€ oTpakaeTcs, a 4acTh MPEIOMIISIETCS U TIEPEXOIUT B APYTYIO cpeay. Joms 3ByKOBOI SHEPTHUH,
nepeeanei U3 oJHOM cpesibl B IPYTyI0, 3aBUCUT OT COOTHOIICHUSI MEXKAY BEIMUYNHAMU
aKyCTHYCCKHX CONPOTUBIICHUN 00eunx cpeay. (BepHo)
Bepno nu yrBepxkaenue: «/lins BozuukHoBeHus s¢dexra Jlomiepa o0s3aTeabHO, YTOOBI 3BYK
OTpaXkaJICs OT CIUIOIIHON JBIOKYIIEHUCS TOBEPXHOCTHY. (HEBEPHO)
3BYK, 00J1a1aI0IIUN CIOKHBIM HEMPEPBIBHBIM CIIEKTPOM, B KOTOPOM B OTJIHYKE OT
MIEPUOANYECKOTO KOJICOaH!s, IMEET MECTO OCCIIOPSIOYHOE H3MEHEHUE YAaCTOThI U aMIUTHTY/IbI?
a) Uudpassyk 0) lllym B) YabTpaszByk
[Tponomxkwute dhpa3y: «lis morydeHus yapTpa3ByKa UCTIOIB3YIOT. ...» (MEXaHUICCKUE
AIEKTPOMEXAHUYECKUE TEHEPATOPHI)
Mopyns 2.

[TepBoe Ha4anO TEPMOAMHAMHUKN UMEET BU/L:
a)Q=AU+A 0)AS=AQ/T B)N=Q1-Q2/Q1 r)pV =mRT/p
HaiiTi cooTBeTCTBHE MEX 1Y BBICKA3bIBAHHUSIMMU:
a) Jlyist 0OpaTUMBIX TIPOIIECCOB - SHTPONUS OCTACTCSI IIOCTOSTHHON
0) [y11 HeoOpaTUMBbIX MPOLIECCOB -  HHTPOIMHS BO3PACTAET

- DHTPOIUS YMCHBIIACTCS
HaliTn cooTHolIeHHEe MEXIy MpEeBpallleHUEM SHEPrHH B JKMBBIX OpPraHM3Max W ydacTKax
OpraHu3Ma, B KOTOPBIX 3TH MPEBPAIICHUS TIPOUCXOJISIT:
a) XUMHUYECKasi JHEPTHsl B MEXaHUYECKYIO - MBIIICYHbIE TKaHU
0) XuMudeckasi 3HEpPIUs B CBETOBYIO - Caersiiuecs: TKaHU Y pbI0 U HACEKOMBIX
B) MexaHudeckasi 2HEpPrusi aKyCTUYeCKHMX BOJH B DJEKTpHUUECKyl0 - B oprane KopTtu BO
BHYTPEHHEM yX€
Cunre3 AT® mpoucxoautr B MeMOpaHaX MUTOXOHIPHH U 3aKIIOYATCA B MPUCOSAMHEHHH K
A1® docdarHoil Tpymnibl npu ydyacTUU GEpMEHTa 3a CUET SHEPTUU OKUCIIEHUS OpPraHUYeCKHX
BemiecTB. Kak HaspiBaeTcs 3TOT mporiecc? (OKuciauTeabHoe GochopuinpoBaHue)
Kakoro ciioBa u3 mpeUIoKCHHBIX BapUAHTOB OTBETA HE XBaTaeT B MpPEUIOXKEHHH: 'Y IeiapHas
TEIUIONPOIYKIIUS YMEHBIIIAETCS C ...... MaccChl ’KUBOTHOTO."?
a) yBEIMUEHUEM 0) yMEHbIIIEHUEM
HaumeHbI1yto TemIonpoBOAHOCTh UMEET:
a) MBITICYHAs TKaHb TP CUIIBHOM KPOBOTOKE
0) sIuIepMUC YelIoBeKa
B) JKHpOBasi KJleT4aTKa
T') MBIIIIEYHAs TKaHb MPU HOPMAITBHOM KPOBOTOKE
[Tepeunciure YeThipe MEXaHWU3Ma TEPMOPETYIISAIHH, OMPEICIIIOMNX TEIIOBOC PAaBHOBECHE B
opraamu3me. (TermmonpoBoAHOCTh, KOHBEKIHS, TEIJIOBOE U3TyUCHHE, UCTIapEeHNE. )
B kakux MoseKyjgax KJeTKa 3amacaeT XHMHUYECKYI0 JHEPIHI0, 32 CUeT KOTOPOH OpraHu3M
coepimaet paboty? (Monexkynst ATD)

Monayns 3.
1. O xakoMm OwmosiormueckoM O0O0OBeKTe wuaeT peub: "l[I[puHMMaeT aKTHBHOE y4YacTHE B
JKU3HEACITENbHOCTU KIETKU. Uepe3 He€ MPOUCXOAUT MEPEHOC BEIECTBA, B HEM JIOKAJIM30BaHbI
OCHOBHBIEC OMO3JIEKTpHUeCcKHe mporiecchl. (MemOpaHa KIIETKH)
2. PactBopbI ¢ 0AMHAKOBHIMA OCMOTHYECKUMU JaBICHUSMU HA3bIBAIOTCSA
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a) M3oToHnnueckumu 0) TUIIOTOHUYECKUMU B) TUIIEPTOHUYECKUMU

3. Kak Ha3bpiBaeTCsl SIBJICHHE CaMOIIPOM3BOJIBHOTO TepeHOca BemiecTBa M3 00JacTH ¢
OombIIIel KOHIIEHTpaIMel B 001acTh ¢ MeHbInel KoHIeHTparueii? (Jduddy3us)
4. [lepeHoc MONEKYT U HOHOB TIPOTUB JIEKTPOXUMHUYECKOTO TPAJUEHTA, OCYIIECTBISIEMbBIH

KJIETKOH 32 CYET YHEPTUU META0O0IMYECKHX IPOIIECCOB, HA3bIBAIOT

a) aKTUBHBIM TPAHCIOPTOM 0) MAaCCUBHBIM TPAHCIIOPTOM

5. Orta dopMmyna ... Ha3bIBACTCS

a) paboTa Ha MPEOJOIEHNUE OCMOTHYECKOTO IaBICHUS

0) paboTa o npeoaosieHut0 MU HY3MOHHBIX CHIT

B) paboTa B HOJIE JIEKTPOXUMHUYECKOTO TPATHEHTA

6. [TpoomKUTh KaXKa0€e YTBEpKICHUE

a) buomemOpaHa B COCTOSTHIM TIOKOSI IPOHUIAEMA ISl - HOHOB KaJHs

0) buomemOpaHa B COCTOSIHMM JIEHCTBUS IIPOHULIAEMA IS - MOHOB KaJIusl U HaTpUs

B) - HIOHOB HATpUs

7. Uro npencrarisier coO00 HampaBIeHHOE IBUKCHHUE AJICKTPUUYSCKU 3apPsSHKCHHBIX YaCTHI
NOJ] IEHCTBHEM DJIEKTPUIECKOTO MOJIst? (NMEKTPUICSCKUN TOK)

8. [lepeuncnure BHUIBI MOJSAPU3ANMHA B PACTBOPAX SJICKTPOIUTOB. (IECKTPOIUTHUCCKAS
HOJISIPU3AIIS, TIOBEPXHOCTHAS TIOJISIPU3AIHS, MAKPOCTPYKTYPHAS TOJISIPU3AITHS )

9. JIBM)KCHHE B JKUIKOCTH B3BCUICHHBIX B HEH TBEPIBIX YACTHUIl, Kallelb HHOPOIHOU

KUJIKOCTH WJIM Ta30BbIX ITy3bIPHKOB TIOJ] JICHCTBHEM BHEIIHETO JJIEKTPUYECKOTO TIOJIS
HA3bIBACTCS
a) Dnekrpodopezom  O)anexkTpoocMocoM B) ahdextom lopHa

10. [Iponomxkute dpasy:"HamnpaBieHHOES IBHKCHHE SJICKTPUUYCCKU 3aPSKCHHBIX YaCTHII IO
JIEHCTBUEM 3JICKTPUYECKOTO OIS TPEICTABIIAET COOOM..." . (IIEKTPUUECKHUI TOK)
11. [IpuumHa qucnepcuu 3aKJIr04aeTcsi B TOM, YTO Ha BEIMYHUHY 3JIEKTPOCONPOTUBIICHUS MIPU

MOCTOSTHHOM TOKE WJIM TIPU HU3KUX YacTOTaX 3HAYMTEIHHOE BIMSHUE OKA3bIBACT
a) TIOBEPXHOCTHAs TIOJISIPU3AITIS

0) MakpOCTPYKTYpHasl MOJSIPU3ALIHS

B) JICKTPOJIUTHICCKASI ITOJISIPU3AIINS

12. Hccnenoanue nepupupUIEcKoro KpOBOOOpAIeHUs IIyTeEM U3MEPEHUS
AIIEKTPOCOIIPOTUBIIEHHS TKaHEeH Ha3bIBalOT (peorpadueii)
13. Haiitu cootBercTBHE Mexy (popMyIioii u e€ Ha3BaHUEM

€MKOCTHOE COIIPOTUBJIICHUE

AKTUBHOE COIIPOTUBIICHUE

MHAYKTHBHOE COIIPOTUBIICHHE

14. Kak HazpiBaroTcs popmMyIb1?

KOJIMYECTBO TEIUIOTHI IPH HArPEBAaHUU MTPOBOJHUKOB BBICOKOYACTOTHBIM TOKOM
KOJIMYECTBO TEIUIOTHI IIPH HArPEBAHUU ITPOBOJHMKA B [IEPEMEHHOM IEKTPUUYECKOM I10JIE
KOJIMYECTBO TEIUIOTHI IPH HArPEBAaHUU MTPOBOJHHUKA B IEPEMEHHOM MarHUTHOM I10JIE

15. JlononHuTh BbICKa3biBaHWe: "UemM MeHblIe TAHM€HC YIJIa MOTepb, TEM
JIUAJIEKTPUYECKUE CBOMCTBA MaTepraia

Jlyudiie

Xyxe

16. HNonHas mpoBOAMMOCTH MpUCYLIA

pacTBOpaM JIEKTPOIUTOB

MeTaniaM

ITOJIYIIPBOTHUKAM

paciijiaBaM HCKOTOPBIX cojieit

Monayns 4.
1. Kak HaspiBatOT paszmen ¢GU3WKHA, B KOTOPOM HM3Yy4YalOT MPUPOAY CBETA, MPOIECCHI €ro
pactnpoCTpaHEHUs W SIBICHUS, IPOUCXOJSIINE IMPU B3aUMOJACHCTBUU CBETAa C BEIIECTBOM.(
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ONTHKOM)
2. Haiitu cooTBeTCBHE MEX Iy onpenesieHneM U (POTOMETPUUECKOU BETMUYNHOMN
a) Bennuuna, XxapakTepusyromias MOIIHOCTh M3JIYYCHUS U paBHAS YHEPTHH JIEKTPOMArHUTHON
BOJIHBI, IPOTEKAIOIICH B €ICHUILY BPEMEHH Yepe3 JaHHYI0 MOBEPXHOCTh. (MOTOK U3JTyUCHHS)
0) BenuunHa, YUCIEHHO paBHas MOTOKY M3JIy4YEHUS, MPUXOASIIEMYCS HAa €IUHUILYy TEJIECHOTO
yria (Cuia u3IydeHus )
B) Benuuuna, uucieHHO paBHas IOTOKY HW3JIy4EHHUs, MaJalOLIEMy Ha EIUHUIY IUIOIIAIU
00JrydaeMoi MoBEpXHOCTH (00JyIeHHOCTB)
3. [Toka3zaTenb MOTJIOIIEHHUSI €CTh BEJIMYMHA OOpaTHas TOJIIMHE TaKOrO CJOs BELIECTBa,
KOTOPBI 0clia0JisieT UHTEHCUBHOCTh CBETA B
(2,3 paza)
6 pa3
4 paza
3,2 paza
4. B yem u3mepsroTcst poTOMETPUICCKUE BETUIHMHBI?
CaetoBoil moTok @ - B IOMEHax (JIM)
Cuua cBera I - B kangemnax (k)
OcgemieHHocTs E - B mokcax (JK)
TenecHbI yroi ® - B cTepaguanax (cp)
5. [Tepeunciure TUIB OTOXUMUYECKHUX Peakiuid. (hoTomnmprucoequHeHUE, POTOCUHTE3)
6. Kak HaspIBaeTCs H3IydeHHE, MpEACaBAIoNee CcO000M M30BITOK HaJl TEIUIOBBIM
U3ITydeHUEM Tella MpHU JIaHHOW TemIiepaType MpU YCIOBUH, €CIU 3TO H3JIyueHue oOljanaer
JUTITENBHOCTBIO rocnecBedenns ot 10710 ¢ u Gonpme. (MmoMuHeCeHINEH)
7. [TpaBuno Crokca [uisl TIOMUHECIICHIIMM TacuT: "MakCcUMyM CHEKTpa JIIOMHUHECLEHIIUN
CABUHYT 10 OTHOILIEHUIO K MAKCUMYMY CIEKTpa MOIJIOIIEHUS B CTOPOHY OoJiee JUIMHHBIX BOJH."
(Bepno)
8. CrieKTp JIIOMMHHMCLIEHLIMU HE 3aBUCUT OT CTPOCHHUS PEILIETKH BellecTBa (HEBEPHO)
9. ConHeuHblii CBET COAEPKUT
yIbTpapuoIE€TOBOE U3TyUCHHE
uH(ppaKkpacHOe U3ITyUCHHE
JIOMUHECIIEHTHOE U3Ty4eHHE
PEHTTEHOBCKOE U3JIy4YEHUE
Ja3epHOe U3IyYeHHE
10. Xopo1io noriomnaer uHhpakpacHble Tydu
Bona
YEPHBIM paCTBOP M0a B CEPOYIIIEPOIE
CTEKJIO
MOJTYTIPOBOTHUKU
11. Pacrenus xuByime B TEMHOTE
MOTJIONIAIOT HH(PPAKPACHBIE TYUH
OTpakaroT UH(pPaKpacCHBIE JTyUH
12. Kakue 3¢pdexTsi 1exat BO CHOBE JaHHBIX MEXaHH3MOB
pu UH(QPpPaKpCHOM 00TydYEeHUN - TEIJIOBBIE
pH yIbTPapuOIECTOBOM OOTYyYSHUH - POTOXUMUYECKUE
- BJIEKTPUUYECKHE
13. Kak Ha3bpiBaeTcs CBET, y KOTOPOTO AJIEKTPUUYECKUE KONIECOAHMs COBEPINAIOTCS B OJHOU
IJIOCKOCTH? (TTOJIIPU30BaHHBIN )
14. Kak Ha3piBaeTcs Te10, KOTOPOE MOTIOMIAET MpHU 000N TeMIepaType BCIO MaJaonyo Ha
HETro JIYYHUCTYIO 3HEpPTHi0? (aOCOIIOTHO YEPHOE TEJI0)
15. Bri0GepuTe 10XKHOE YTBEPIKICHHE
JlazepHoe u3nydeHHe KOrepeHTHO
JlazepHoe u3iyueHue MOHOXPOMATUYHO
12



JlazepHoe U3ny4yeHUe HEMOIIPU30BAHO
SIpkocTh ci1abbIX JIa3epoB B MUJUTMOHBI pa3 MpeBbIIaeT spkocTh CoiHIa

16. O xakom Buzae doroddpdexra wumer pedsb: "DIEKTPOHBI BBIXOIAT 3a TPEICIBI
ocBeraemMoro BemiecTBa. Habmogaercs y Mmeramios."? (BHemHUN (HoTodPdeKT)
17. [Ipn peHTreHOBCKOM OOJYYCHHH BEIIECTBA, COJCPIKAIIETO CBOOOTHBIC WM Clabo

CBSI3aHHBIE JJICKTPOHBI, MPOUCXOJUT PACCESHHE PEHTICHOBCKHMX JIyded, COMPOBOXKIAIOIIEECS
YBEJIMUEHUEM JITTMHBI BOJIHBI pacCcestHOro n3nydeHus. Ha3biBaercs

s dexrom Komnrona

3aKOHOM Mo3nu

3aKOHOM ODHWHIITEHA

18. KorepenTHoe paccessHre PeHTTEHOBCKOTO U3JIyU4eHHUsI BOZHUKACT IIPHU YCIIOBUHU

hv»> Ay

hv < Ax

hv=Au

hv=0

7.3 Bonpocsl 1151 3K3aMeHa

1. T'maponumHamuka uaeanbHOM KuAKocTH. VaeanbHas :KUIKOCTb. Y paBHEHUE HEPa3pbIBHOCTH,

ypaBHeHUEe bepHyiin, UX MpakTU4YeCKOe IPUMEHEHUE.

2. T'uppopvHamuka BSI3KOM KHMIKOCTH. Bsi3kocTh kuiakoctd. JlamuHapHoe, TypOyJieHTHOe

nBmwxkeHue. Yucio PeiiHonbaca. MeTtonbl onmpenesieHus BA3KOCTH KMIKOCTH: KalWJUISIPHBII

BHUCKO3UMETp U MeTos CTokca.

3. ®wusmyeckue cBoictBa KpoBu. Cepame Kak MexaHW4eckas cucrema. Pabora 1o

HepeMeIeHUI0 00beMa KUIAKOCTH.

4. @usznvecKkue 3aKOHOMEPHOCTH JBUKEHHUS KpPOBM B COCYAMCTOM cucrteme. MeTroabl

W3MEpEHMS 1aBIE€HUS KPOBH.

5. 3Byk Kak (pusmueckoe siBIeHHE. AKYCTHKA. 3BYK. VIHTEHCHUBHOCTh BOJHBI. AKYCTHYECKOE

nasnenue. Koadduuuent orpaxenus. KoappuuueHt 3aryxanus.

6. Hcroynuku m nMpuEMHUKHU 3ByKa: MeMOpaHbl, TpyObl, cupeHsl. [Ipuémankn 3Byka. DPdext

Hormuepa.

7. 3BYKOM3Iy4YeHHE B >KMBOTHOM MHpE: WICHHCTOHOTHE, PBIOBI, MTHUIbI, MJIEKOMHUTAIOIINE.

CnyxoBo# anmnapar 4ejJ0BeKa U )KHBOTHBIX.

8. 3ByK Kak ncuxodusnyeckoe sBIeHue. Y poBeHb HHTEHCHUBHOCTH 3ByKa. [llymomepst. Lllym u

ero 3HaueHue B 6uosioruu 1 BerepuHapuu. MHppas3Byk.

9. ®usuyeckue XapaKTePUCTHKH, CBOMCTBA U UCTOYHHUKH yIbTpa3ByKa. [[eficTBue yiabTpa3Byka

Ha OMOJIOTHMYECKUE OOBEKThI. YIbTPa3BYK B MUPE KUBOTHBIX.

10. VnbpTpa3BykoBas Tepamus. YJIbTPa3ByKOBas XHPYPrusi. YJIbTpa3ByKOBas JIHAarHOCTHKA:

JIMarHOCTHKa Ha ocHoBe 3¢ ¢ekra JJonepa.

11. OcHoBHBIE OTIpeACICHUs B 3aKOHBI TEPMOIUHAMUKH.

12. TlepBoe Hauajgo TEPMOJUHAMUKH B OMOJIOTHH. TEemIONnpoIyKIus.

13. TlepeHOoC TEIIOTH B JKMBBIX OpraHu3Max. DH3MUECKHE MEXaHH3MBI TEPMOPETYIISIIHH:

TEIUIONPOBOAHOCTh, KOHBEKIUS, TEIUIOBOE MW3JIy4EHHE, HCIapeHue. TepMOoAMHAMHUYECKHE

METO/IbI JICUEHHUSI B BETEPHUHAPUH.

14. Bropoe Havano TepMOJWHAMHKH B Ouosnoruu. OCoOEHHOCTH TEPMOAMHAMHUKU OTKPBITHIX

cucteM. VI3MeHeHre SHTPONHUH B OMOJIOTUYECKUX CUCTEMAX.

15. MexaHu3Mm aseKkTporeHesa B kietkax. CTpykTypa U pyHKIIUH OHOJIOrMYECKHUX MEeMOpPaH.

16. ITaccuBHBIN TpaHCTIOPT BemeCTB uepe3 OmomemOpanbl. Ocmoc. uddys3us. ObdnerdyeHHas

T dy3us.

17. AKTHBHBIN TpaHCIIOPT BelIECTB Yepe3 OnomeMOpansl. MeMOpaHHast pa3HOCTh MTOTEHIIUAJIOB.

18. buonotenuuansl. buonorenuuansl nokos. buonorenuuansl nefictBus. MeToasl H3MEpeHUst

OuonoreHnManoB. buonoreHansl B OMOJIOTUU U BETEPUHAPHUH.

20. TMonspuzauus IUAIEKTPUKOB B AIEKTPHUECKOM TOJ€. DIEKTPHUUECKUE SBICHUS HA TPAHULIE
13



MEXy TBEPIBIM TEJIOM U JKUJKOCTBIO.
21. DnexTpokuHeTndeckue siBieHus. Ilonsgpuzanus B pacTBopax 3JIEKTPOJIUTOB: JIEKTPOHHA,
IIOBEPXHOCTHAsA U MAKPOCTPYKTYpHAas MOJISIPU3ALIAS.

22. TlocTosiHHBIM TOK B OMOJIOrHYECKUX OOBeKTax. PU3MOIOrMYEcKoe JeHCTBUE MOCTOSTHHOTIO
TOKA.

23. IlepemeHnHblii TOK B Onosoruueckux oowvekrTax. /leiicTBue nmepeMeHHOro Toka Ha OpraHu3M
MJIEKOIIUTAOIIHX.

24. JlelicTBUE 3JIEKTPOCTATUYECKOIO M IIEPEMEHHOI0 3JIEKTPUUYECKOro TIOJed Ha >KUBOH
OpraHu3M.

25. JleilicTBUE MOCTOSTHHOTO U IEPEMEHHOI'0 MArHUTHBIX IOJIEH Ha )KUBOW OPraHU3M.

26. JleiicTBUE SJIEKTPOMArHUTHOTO TIOJNS HA JKUBOW OpraHU3M. ODJEKTPOMATHUTHBIC MO
OpraHu3Ma 1 UX MCTOYHMKHU.

27. Metoabl JJIEKTPOBO3ACUCTBUSA B BETCPUHAPUU. Meronsl JJIEKTPOTEpaIuU
(mapconBanm3anys, AuatepMus, HHAyKToTepMHus, ¥YBY Tepamus, MUKPOBOJHOBas Teparmus) U
AIIEKTPOXUPYPTUU IPUMEHSIEMbIE B BETEPUHAPUH.

28. @otomeTpusi. DHepreTuueckue GOToOMETpUIECKUE XapaKTEPUCTUKH.

29. ®oromerpusa. CBeToBble (POTOMETpUYECKHE BETHUMHBL. DOTOMETPUYECKHE BETUYHUHBI JIJIS
yIbTpaduoIeTOBOM 001aCTH CIIEKTpa.

30. BzammopeiictBue cBera c BemiecTBOM. Ilormomenue cBera. Dusnyeckue SBICHUS
COINPOBOKAAIOIINE MOTJIOLIEHUE CBETA BELIECTBOM.

31. JlromunecueHnms. KBaHTOBBIM MEXaHU3M JIFOMUHECIICHITUH. JIFOMUHECIICHTHBIN aHAJIH3.

32. buonoruyeckoe 1eHCTBHE BUAMMOIO ONTHYECKOTO U3IY4YEHUS.

33. buonorunyeckoe neiictBue HHPpakpacHOTO u3nydeHus. Ero npuMeHneHre B BeTepuHapUH.
34. buonoruyeckoe JeiictBue  yibTpaduoneroBoro usnydeHus. Ero mnpumeHeHue B
BETEPUHAPUHU.

35. JlazepHoe uznyuyenue. CBOHCTBA J1a3epHOro n3nydeHus. [lpumenenue ero B BeTepuHapum.

8 YueOHO-MeToaMYeckoe U MHGOPMAITMOHHOE o0ecTiedeHne TN CHUTLTUHBI
(MoayJin)
8.1 ocHOBHas JUTeEpaTypa
1. Tlorousmmues, B. A. buonoruyeckas ¢gusuka : yueOHuk juist By3oB / B. A. Iloronsimes. —
Cankr-IlerepOypr : Jlawp, 2021. — 300 c. — ISBN 978-5-8114-7916-0. — TekcT :
NeKTpoHHBbIH  //  Jlamp  :  anekTpoHHO-OMOmuoreynas  cuctema. —  URL:
https://e.lanbook.com/book/180808

8.2 pomosHMTEBLHAS JUTEpPaTypa

1. Jlemenko, Bsuecnas ['puropseBud. Menunuackas u ononaornyeckas Guszuka [ DIeKTpOHHBII
pecypc] : yuebnoe nocobue / B. I'. Jlemenko, I'. K. Unpuu. - Dnekrpon.nan. - M. : Uadpa-M
; M. : Uadpa-M, 2017. - 552 c. - Bremnss cepiika: http://znanium.com/go.php?1d=766789

2. MenunuHckass U O6uonorndeckas (usuka [DJIEKTPOHHBIM pecypc] : MPaKTUKYM : ydeOHOe
noco6ue / [B. I'. Jlemenko u np.] ; pen. B. I'. Jlemenko. - Onexkrpon.gan. - M. : Uudpa-M ;
Muuck : Hosoe 3mamme, 2017. - 334 c. - BHemiHsAs ~ cChLIKa:
http://znanium.com/go.php?id=608780

3. HBanos, U. B. COopHHK 3a7ay MO Kypcy OCHOBBI (M3UKU U OMOPU3UKU [DIEKTpOHHBIN
pecype] : yueOHO-MeTomudeckoe mocoowe / WM. B. MBaHOB. - 2-¢ W31, HCHp. W JOI. -
OnektpoH. nan. - CIIG. : Jlaws, 2012. - 128 c. - (YuebHuku ans By3oB. CrenuanbHas
auTeparypa). - 3aril. ¢ TUTYJ. JKpaHa. - DJIEKTPOH. BEpPCHUs Ied. MyOnukanmuu BHenrHss
cebuika: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3802

4. VIBanos, Urops BnagumupoBuyu. CO0OpHHK 3a7a4 1O Kypcy OCHOBBI (PM3UKU M OMOPHU3UKH :
y4eOHO-MeTOo/I. 1mocobue Juisi CTyA. By30oB mo Hampasia. 111100 - "3oorexnus" u cmerm.
111801 - "Berepunapus" / U. B. UBanos. - U3x. 2-e, ucnp. - CII6. [u np.] : Jlans, 2012. -

121, [3] c. - (Yuebnuku 11 By3oB. CrienuanbHas TUTEpATypa)
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3802

5. OcHoBbl (pu3uku u O6mopu3uku : ydeOHOoe mocobue aist cryn. By3oB mo cmem. 310800
"Berepunapusa" u 310700 "3oorexnus" / A. WU. Kypasnes [u ap.] ; mox pea. A. H.
XKypasnesa. - 2-e uzn., uctp. - M. : Mup. - [b. m.] : BUHOM. Jlab6oparopus 3nanwuii, 2008. -
383, [1] c. - bubmuorp.: c. 377-378

6. HMeanos, . B. OcHOBHI (pu3uku u 6nopu3uKu [ DNEKTPOHHBIA pecypce] : yueOHoe mocobue /
N. B. WBaHOB. - 2-¢ u3a., UCIp. U J0N. - DiekTpoH. aaH. - CII6. : Jlanp, 2012. - 208 c. -
(Yuebnuku nns By30B. CrenuanbHas JUTepaTypa). - 3ari. ¢ TUTYJ. 3KpaHa. - DJIEKTPOH.
BEpCHs neu. myOIuKauu Buemnsis CChLIKA!
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801

yueOHO-MeToIuYecKHe pa3padoTKu.

OcHOBBI (OU3UKH ¥ OMOPHU3UKHU : Y4eOHO-METOA. MocoOue it CTyd. (hak. BET. MEIULIUHBI U
omorexHonoruii / M-Bo cembckoro xo3-Ba Poc. ®enmepammm, Bomoron. I'MXA, Kad.
MaremaTuku U meXx. ; [coct.: H. B. Kucenesa, E. B. CnaBopocosa]. - Bonorga ; Mosounoe :
BI'MXA, 2014. - 105 c.

OcHoBbl Gu3uku 1 Ouopu3uku [IIEKTPOHHBIA pecype] : ydeb.-MeToaud. mocodue sl CTYA.
¢dak. BeTepuHAPHON MEAWIMHBI U OnoTexHoJorui / M-Bo cenbckoro xo3-Ba Poc. denepanuu,
Bonoroackas 'MXA, Kad. xum. u ¢usuku ; [coct.: H. B. Kucenesa, E. B. CnaBopocosa]. -
DsekTpoH. aaH. - Bomoraa ; Monounoe : BITMXA, 2015. - 106 c. - Cuctrem. TpedoBanus: Adobe
Reader Buemnss cebuika: https://molochnoe.ru/ebs/notes/733/download

OOmas ¢usnka [DIEKTPOHHBIN pecypc| : 1abopaTOpHBIA MPAKTUKYM O Kypcy "®wusuka" mis
ctyn. no Hamp. 111100 "3ootexnus", 110400 "Arponomus" u 250100 "Jlecnoe geno" / [E. B.
CnaBopocoBa, M. H. Cozonorckas] ; MCX P®, ®I'OY BIIO BI'MXA, Kad. Bwicmicit
MaTeMaTUKU U QU3HMKHU. - DIEKTPOH. NaH. - Bonoraa ; Monounoe : M1 BTMXA, 2011. - 87 c. -
Cuctem. tpeboBanus: Adobe Reader. - DnexTpoH. Bepcus med. nmyOnukanuu . - Pexxum gocryna:
http://molochnoe.ru/bookdl/?id=158. - bubauorp. B koHie 1ad. pabor .BHemmss cchuika:
https://molochnoe.ru/ebs/notes/158

8.3 IlepeueHb MH(POPMALMOHHBLIX TEXHOJOIHH, MCHOJIBL3yeMbIX NMPU MNPOBEAEHUHU
HAYYHO-MCC/IeI0BATEeJIbCKOM pad0Thl, BK/IKOYasi NepedYeHb NMPOrPaMMHOI0 odecrevyeHust v
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

.JII/IIICH3I/IOHHOC InporpaMmmMHoe¢ o0ecreyeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0OTCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpenmpusitue 8. Kondurypanus, 1C: byxrantepus 8 (yueOHast Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynbranrlliroc

Kaspersky Endpoint Security ans 6usneca CtaHaapTHbIH

CB000HO pacnpocTpaHsieMoe JTHIEH3MOHHOE IPOrPaMMHOe o0ecreYeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. 0OTCYECCTBCHHOC

SAnnexc.bpaysep

HNHpopManuoHHBIE CIPABOYHbIE CHCTEMBI
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— Enunoe oxHO goctyma K 00pa3oBaTeNbHBIM pecypcaM — pPEXHM JIOCTYIa:
http://window.edu.ru/

— UIIC «Koucynprantllnroc» — pexxum goctyma: http://www.consultant.ru/

— Unrepdakc - LleHTp pacKpbITHS KOPIOPATUBHOW WH(POPMALUU (CEPBEP PACKPHITHS
uHpopMmarmmn) — pexum jgocryna: https://www.e-disclosure.ru/

—  Hudopmanmonno-npaBoBori  mopran TAPAHT.RU —  pexum  gocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs CrpaBoyvHas cucteMa «Cenbxo3TexHuka» (Web-Bepcust) - pexxum
nocty: http://gtnexam.ru/

IIpodeccnonanbubie 6a3bl JAHHBIX

— Hayunas osnektponnas Oubmmoreka eLIBRARY.RU — pexum goctyma:
http://elibrary.ru

— Haykomerpuueckas 6a3a gaHHbIX SCOPUS: 0aza NaHHBIX pedepaToB U LUTUPOBAHUS —
pexum poctyma: https://www.scopus.com/customer/profile/display.uri

— Odurmaneupii cadt deaepanbHON CIYy:KObI TOCYJApPCTBEHHONW CTATUCTUKU — PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccuiickas Axanemuss Hayk, OTKpBITBII JOCTYH K HAay4dHbIM >KypHajaM — PEXHM
noctyna: http://www.ras.ru (OTKpbITBIi TOCTYII)

— OdunuanpHblii callT MuHHCTEpPCTBa cellbekoro xo3saicTBa Poccuiickoit denepanun —
pexxum goctyma: http://mex.ru/ (OTKpsITBIH TOCTYII)

DJIeKTPOHHbIE OMOJIMOTEeYHbIE CUCTEMbI:

O OnexkTpoHHbIH Oubmuoreunnii karanor Web WPBUC — pexum pocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHb — pexxum noctymna: https://e.lanbook.com/
3BC Znanium.com — pexxum gocrtyna: https://new.znanium.com/

DBC FOPAUT — pexum nocryma: https://urait.ru/

3BC POLPRED.COM: http://www.polpred.com/

OneKTpoHHas oubnuorexa M3J1aTETBCKOTO LEHTpa «AKazneMus»:
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

o OBC ®I'bOY BO Bonoroackas TMXA — pexxum nocryma: https://molochnoe.ru/ebs/

©)
@)
©)
@)

9. MarepuaibHO-TEXHHUYECKOE O0ecnedeHue QU CIIMIIMHBI

VYuebnas ayauropus 1238 Kabuner ¢uszuku. MexaHuka U MoyieKyJsipHas (QU3MKa, A
MIPOBEJICHUS MPAKTUUECKUX U JTAOOPaTOPHBIX 3aHATHH. OCHAIIEHHOCTh: YueOHas MeOesb: CTOMbI
— 8, crynbsa — 16, nocka yuebHass OcHOBHOE 000pyI0BaHHE U HATJIAIHBIE TOCOOUS: TPUOOMETP,
MasTHUK OOepOeka, MareMaTH4YeCKMM W (U3NYECKUN MAasTHUKH, MNPYXKUHHBIA MAasTHUK,
YCTaHOBKA /ISl U3Y4YEHHUsI 3aKOHOB YIIPYroro U HEYNpPYyroro yjaapa Tej, yCTaHOBKA JUIsl U3yUEHUs
ynpyrux nedpopmanuii, ycraHoBka g omnpenenenuss CP/CV, Hacoc, ycTaHoBKa s
ONpeAcNeHusT BA3KOCTH KHUAKOCTH MeTogoM (CToKca, BUCKO3MMETpPBI, YCTaHOBKa JUIS
onpezaeneHuss Ko3(p@uIMEeHTa TMOBEPXHOCTHOIO HATSXKEHUS METOJOM OTpbIBa  KOJIbIIA,
CEKYHJIOMED, IITAHTE€HIIUPKYJIb, MUKPOMETP, JINHEHKH, TEPMOMETPHI.

VyeOnass ayautopust 1229 Kabuner ¢usuku. DIEKTPUYECTBO W MAarHETH3M, JUIs
IPOBE/ICHUS MPAKTUUECKUX U J1a00paTOpHBIX 3aHATUNH. OCHAILIEHHOCTh: YueOHas MeOesb: CTOJIBI
— 13, crynesa — 34, nocka yuebHas. OCHOBHOE 000pY/IOBaHNE U HATJISAHBIC TTOCOOMS: YCTAHOBKA
Juis u3ydeHus: 3akoHoB Kwupxroda, (peocrar, amrepMmerpbl, BOJIBTMETPHI, CONPOTHBICHHUS,
BBINPSIMUTENb), YCTAHOBKA Ul IIPOBEPKU 3aKOHOB IEPEMEHHOIO TOKA (aMIEpMETp, BOJIBTMETP,
peocTaThl, KAaTyIIKd HWHAYKTUBHOCTH, KOHJEHCATOPBI, BBIIPSIMHUTEIb, MEPEMEHHOIO TOKA),

TepMoIiapa, MHKPOAMIIEPMETpP, 3JIEKTPOIUIMTKA, TEPMOMETPBI, Mara3uH CONPOTHUBIICHUH,
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https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

YCTaHOBKA NIl MCCJIEN0BaHUS 3aBUCUMOCTU COINPOTHBIICHUS MPOBOJHUKA U MOJIYINPOBOAHHUKA
OT TEMIEPATyphI, FNEKTPOIIUTKA, MylIbTUMEeTp BP-11, ycranoBka i u3ydeHus p-n nepexozaa
(MUJITHAMITIEPMETPBI, BOJIBTMETP, PEOCTaT, BBHIIpAMUTENs B-4-12 ocummnorpad 31eKTpOHHBINA
y4eOHbII), yCTAaHOBKA JUIsl CHATUS XapaKTEpPUCTHK TPAH3UCTOPA, YCTAHOBKA  JUIsl CHSATHUSA
XapaKTEPUCTHK  TPEXDICKTPOMHOM JIaMIlbl, OCIMILIOrpad, YCTaHOBKA JUIS ONpEACICHHUS
TOPU30HTAJIBHON COCTABJIAIOLIEH HHAYKIIMI MAarHUTHOTO 10J1s1 3eMJIn (TaHIreH-0yccoulb, peocTart,
KJIto4, Beipsimutens B C-4-12. 9 , amnepmerp).
Oobecneuenue oopaszoBanus s jaun ¢ OB3

st obecnieueHust 00pa30BaHUs MHBAIUAOB M JIUI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbsl peanu3alysl AUCLUILIMHBI MOXET OCYIIECTBIATHCSA B aallTUPOBAHHOM BHUJE, UCXOAS
U3 UHAWBUAYAIBHBIX TCHUXO(U3MYECKHMX OCOOEHHOCTEH M MO JIMYHOMY  3asiBICHUIO
00yy4aroIerocsi, B 4aCTU CO3JaHMsl CHEIMAIbHbBIX YCIOBUH.

B crnenuanbHble yCI0BHS MOTYT BXOJIUTh: IPEJOCTABICHHE OTAEIBHOM ayAUTOpPHH,
HEOOXOUMBIX TEXHUYECKUX CPEJCTB, IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIEr0 HEOOXOJUMYIO
TEXHUUYECKYIO MTOMOIIb, BBIOOp (hOPMBI IIPEJOCTABIECHUS HHCTPYKLUHU O MOPSAKY MPOBEIEHUS
TEKYLIEr0 KOHTPOJs M IPOMEKYTOYHOW aTTeCTallud, HCIHOJb30BaHUE CHEIMATIbHBIX
TEXHUUYECKUX CPECTB, IIPEIOCTABIIEHUE TIEpepbIBa I IpHUeMa MULIY, JIEKapCTB U Jp.

JUis a1 ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pOBbSI IIPEJYCMOTPEHA OpraHMU3aLus
KOHCYJIbTAIIMM ¢ MCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

VY4eOHO-MeToIMYeCKHe MaTepualibl Ul CaMOCTOSTEIbHOM pPabOThl OOydarOIIMXCS M3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOXHOCTSIMU 310poBbsi (OB3) npenocTasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBbs U BOCHPUATHS UH(DOPMAIIH:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— TpefocTaBieHHE OOpPa30BaTENBHOIO KOHTEHTa B TEKCTOBOM 3JIEKTPOHHOM (opmare,
MIO3BOJISIOIIEM TIEPEBOUTH TUIOCKONEYaTHYIO HH(OPMAIIHIO B ayTHAIbHYIO (hopMmy;

BO3MOXKHOCTh MCIIOJIb30BaTh WHAMBHUIYyalbHbIE YCTPOHCTBA M CPEICTBA, IO3BOJISIOIINE
aJanTUpOBaTh MaTE€pUalbl, OCYIIECTBIATh MNpUEM M Tnepenady HHGOpMalUd C Y4YETOM
UH/IMBUYaJIbHBIX OCOOCHHOCTEN M COCTOSIHUS 3/I0POBbS CTY/CHTA;

MPEIOCTABIEHUE BO3MOXHOCTU MPEIKYPCOBOTO O3HAKOMIIEHHS C COJEpKaHMEM Y4eOHOH
JUCLUIUIMHBI U MaTe€pUajoM MO KypCy 3a CuéT pa3MelleHuss MHpopMauy Ha KOPIOPaTUBHOM
00pa3zoBaTebHOM TMOpPTAJe;

UCIIOJIb30BaHUE YETKOTO M YBEJIIMYEHHOTO MO pa3Mepy MpUQTa U rpaduiyeckux oObEKTOB B
MYJbTUMEAUMHBIX MTPE3EHTALMIX;

03BYYHMBaHHE BU3yaJIbHON MH(OpMAINK, IPEICTaBICHHON 00yUaloMuMes B X0/1€ 3aHATHIA;

o0OecrieyeHrne pa3/laTOYHBIM MaTepuanoM, IyOIUpyrOIIMM HHGOPMAIUIO, BBIBOAMMYIO Ha
9KpaH;

o0OecrieyeHre 0CO0Oro pedyeBOro pekMMa NPENoAABaHMS: JIEKIIMU YHUTAIOTCS TPOMKO,
pa3bopunBO, OTYETIMBO, C TMAy3aMHd MeEXJIY CMBICIOBBIMH OJloKaMH HMH(MOpMAaIHH,
oOecrieunBaeTcs MHTOHUPOBAHUE, MOBTOPEHUE, aKIIECHTUPOBaHHE, MPOQUIAKTHKA pAacCEeHBaAHUS
BHUMAaHUS;

MUHUMU3ALMs BHEIIHETO 1ITyMa U o0ecrieueHrne CIOKOMHOM ayAnalibHOM 00CTaHOBKY;

BO3MOKHOCTh BECTH 3aIllUCh YUeOHOH MH(pOpMalUU CTyJIeHTaMu B y100HOW A HUX dopme
(ayauanpHO, ayIMOBU3YaAJIbHO, B BI/I€ IOMETOK B 3apaHee MOATOTOBIEHHOM TEKCTE).

JUia U1 ¢ HapyLIEHUAMH CiIyXa:

npenocTaBieHue 00pa30oBaTEIbHOTO KOHTEHTa B TEKCTOBOM D3JIEKTPOHHOM (opmare,
MO3BOJISIOIIEM MEPEBOUTD ayHaTbHYIO (POPMY JIEKIIMH B TIOCKOINIEYAaTHYIO0 HH(POPMALIUIO;

HaJIMYUe BO3MOKHOCTH HCIOJB30BaTh WHIAMBUAYAIbHbIE 3BYKOYCHIIMBAIOIIME YCTPOUCTBA U
CYpIOTEXHHUYECKHE CPEACTBA, MO3BOJISAIONIME OCYLIECTBIATh NPUEM U Iepenady MHPOpMaLuy;
OCYIIECTBIISITh B3aUMOOOPATHBINA MEepPEeBO/ TEKCTOBBIX M ayauodaiiioB (OJOKHOT AJs pPeueBOro
BB0/1a), a TAKXKE 3aIIMCh U BOCIIPOU3BEJICHUE 3pUTENBbHON MH(pOpMaLIUK.

HaJIMYME HarJHOTO COINPOBOXKACHUS M3Yy4aeMOro Mmarepuana (CTpyKTYypHO-JIOTHYECKHe
CXeMbl, TaOmuIbl, TrpadukH, KOHIEHTpUpYIOUIME KU obOoOmaromue HUHPOPMALUIO, OMOpPHBIC
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KOHCIIEKTHI, Pa3JaTOYHbIN MaTepua);

o0ecrieyeHHe TPAKTUKU OMNEPEkKAIOMEr0 YTCHUs, KOT/Ia CTYACHTHI 3apaHee 3HAKOMSTCS C
MaTepUaIOM U BBIJICISIFOT HE3HAKOMBIC U HETIOHSATHBIC CIIOBA U ()PAarMEHTHI;

COYETAaHUE Ha 3aHATHUSIX BCEX BUJOB PEYCBOI JCATEIBHOCTH (TOBOPEHUS, CIYIIAHUS, YTCHHS,
MUChMA, 3PUTEITHHOTO BOCTIPUSATHS C JIUIA TOBOPSIIETO)

J1J1st JIU1I C HApyYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

BO3MOXKHOCTh HCIIOJIb30BaTh CIHEIHAIbHOE IMPOrpaMMHOE OOeCleYeHne M CIEHUalbHOe
obopynoBanue, mnpenoctapusiemoe 1o JuHuM PCC u mo3BossiONIee KOMIIEHCHPOBATH
JBUTATEIBHBINA JePeKT (KOJSACKH, XOYHKH, TPOCTH H JIp.);

NPEJIOCTABIICHUE BO3MOXHOCTH TPEAKYPCOBOTO O3HAKOMIICHHUSI C COJCp)KaHUEM y4deOHOM
JUCITUTUIMHBI U MaTEPUAJIOM IO KypCy 3a CU€T pasMenieHus: HHPOPMAIUN Ha KOPIIOPATUBHOM
00pa3oBaTeIbHOM IOPTAJIC;

obecrieyeHne 6€CPEATCTBEHHOTO JOCTYIA B IOMEICHHS, a TAKXKE MPEeObIBAHUS HUX;

UCTIOJI30BaHUE JIOTIOJIHUTEIHLHOTO HH(POPMAITMOHHO-METOAMYECKOTO O0CCTICUCHHUS

http://lumcvpo.ru/about-project - deaepanbHbIi MOPTAT BHICIIETO0 00pa30BaHUs CTYJICHTOB C
nHBaIIMIHOCTEIO 1 OB3
http://nvda.ru/ - TIporpamma sxpanHoro goctyna «NVDA (Non Visual Desktop Access)»
(«CunTe3arop peun») Ui epeBo/ia MUCbMEHHOW PeYH B YCTHYIO
JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.
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10. Ilepevyenb KOMIETEHIHIA, ITANBI, IOKA3aTeJIH U KPUTEPUM OlleHMBAHUSA

Buonornyeckas ¢pusuxa (36.03.01 BerepuHapHo-caHUTapHAs IKCIIEPTH3A)

Llem) JUCHUITIINHBI

dopmupoBaHue NpeaCTaBICHUH, MOHATHH, 3HAaHMH O (YHJAMEHTAJbHBIX 3aKOHAaX (PU3MKKM M OMOJOTMUECKOW (PU3MKM M HABHIKOB IPHUMEHEHUS
(u3nUecKux ¥ OMOPU3NIECKUX METOIOB B BETEPHHAPHON KIMHUIECKOH W OMOIOTHYECKON IIPaKTHKE.

3amaun JUCIUIIINHEI

1. H3ydeHue 3aKOHOB MEXaHUKH, TEPMOJANHAMHUKH, JICKTPOMArHETH3Ma, ONITUKH U AaTOMHO# (DM3MKU B MPUMEHEHHHU MX K OMOIOrHYeCKUM 00bEeKTaM;
2. OsnazmeHue METOIaMH JTaOOPATOPHBIX UCCIICTOBAHHL;
3. BeipaboTka yMeHHI 10 TPUMEHEHHIO 3aKOHOB (DU3UKH B BETEPUHAPHOW MEJIUIIUHE.

B nponecce ocBoCHNS JaHHON IMCIUINIMHBI CTYICHT ()OPMHUPYET U IEMOHCTPUPYET CIEAYIOIIHNeE

OO1meKyIbTypHBIE KOMIICTEHIIUN

Komnerennnu [Tnanupyemsble pe3yabTaTsl 00ydeHUS Texnonmorun dopma OIEeHOYHOTO Crynenu ypoBHEil 0CBOCHUSI KOMITCTEHIINN
Wnmexc | DopmynHpoBKa (MHANKATOPBI AOCTIHKEHHST KOMIICTEHIINH) (hopMupoBaHU cpencTea
OobmenpodeccrnoHaIbHBIE KOMIIETEHINN
OIIK-1 Cnoco6en onpenensats | M-lonk-1 3HaTh TeXHUKY Oe3omacHOCTH M | Jlekimn CobGecenoBanue Huxe MOPOrOBOro
OmoornaecKuit npaBuIIa JUYHOU TUTHEHBI npu | JlaGoparopasie Otyer o 1a00paTOpHOH | (HEYIOBJIETBOPHUTEILHbII)
CTaTyC, HOPMaTHBHBIC | OOCIEZOBAaHMHM >XHMBOTHBIX, CIIOCOOBI HX | paboThI pabote TpeOyemble 3HAHUS, YMECHUS U BIAJICHNS HE
OOIIEKTHHIYECKHE ¢bukcanyy; CXEMBI kinuHUYeckoro | TectupoBanue Tect c(hopMHUpPOBaHBbI.
MOKa3aTeId OPTaHOB U | MCCIIENOBaHMUA >KMBOTHOrO U mopsanok | KonTtponbpHas Pemenne KOHTpOIBHON IMoporoBblii (y10BIeTBOPUTEILHBIIA)
CHCTEM OpraHu3Ma HCCIICTOBAHUSA OTJICNBHBIX cucreM | pabora paboTsl. 3Haer ¢busnyeckne OCHOBBI
JKUBOTHBIX, a TAKXKe OpraHM3Ma; METO/I0JIOTHIO PACIO3HABAHUS Pedepar KHU3HECSATEIbHOCTH OpraHu3Ma.
Ka4yecTBa ChIPbS U MIATOJIOTUYECKOTO Tpoliecca IIpoaBMHYTHII (XOpoILLO)
OPOAYKTOB )XHUBOTHOTO | MJI-20rmK-1 YMers cobuparh u ¥YmMmeer TpaMOTHO OOBSCHATH  MPOIECCHI,
Y PacTUTEILHOTO aHaIN3UPOBAThH aHAMHECTHYECKHE MIPOMCXOIAIIHE B OpraHusMe, c
MPOUCXOXKICHHS JaHHbIE, TIPOBOJUTH JlabopaTopHBIE U O6rodu3nvecKol TOUKH 3pCHUS
(yHKIIMOHAJIBHEIC HCCIIEI0BaHM Bricokuii (OTIM4YHO)
HEO0OX0/NMBbIe Ut OTIpeIeTIeHUS Buaageer 3HaHHAMH 00 OCHOBHBIX (PU3NUECKHUX
OMOJIOTMYECKOT0 CTaTyca >KUBOTHBIX 3aKOHAX M MX UCIIOJIb30BAaHWU B BETEPHUHAPUH;
U-3onk1  Briagers  mpaktuueckuMu HaBbIkKaMu  paboTel Ha  JabopaTopHOM
HaBBIKAMHU 1o CaMOCTOSTEIEHOMY 000pyIOBaHUM.
IIPOBEACHUIO KIIMHAYECKOTO
o0cieqoBaHus SKUBOTHOTO c
MIPUMEHEHNEM  KJIACCHYECKHUX METOJI0B
HUCCIIEIOBAHUN
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OIIK-4

Cnocoben
000CHOBEIBATH u
pean30BhIBATh B
npogecCHOHANTBHOM
JIEATEIILHOCTH
COBPEMEHHbBIE
TEXHOJIOTUH C
HCIIOIB30BAHUEM
MPUOOPHOMHCTPYMEHT
allbHOU 0assl u
HCITONIL30BAaTh
OCHOBHBIC
€CTECTBECHHBIC,
OMOJIOTHYECKHE 31
npodeccroHanbHbIe
[OHATUSA, a  TaKxKe
METOIbl MPU PEIICHUU
o0renpogeccnoHaIbH
BIX 3a/1a4

WU-1onk-4 3HaThb TEXHUYECKHUE
BO3MO>KHOCTH COBPEMEHHOI0
CNIELMAIU3UPOBAHHOTO 000pyI0BaHus,
METOJIBI pelieHus 3a1aq

npo(hecCHOHAIBHON eITEIBHOCTH
WN-20mk-4 Ymetpb MIPUMEHSTh
COBPEMEHHBIC TEXHOJIOTUM U  METOIbI
HCCIICAOBAaHUHA B TpO- (heCCHOHATBHON
JeATEIEHOCTH, HHTEPIPETHPOBATD
MOJTyYeHHBIE PE3yJIbTaThI

N-3omnk-4 Bragets HaBbIKaMu pabOTHI CO
CHeLUaIM3UPOBaHHBIM  000pYyI0BaHHEM
JUISL peasi3alny MOCTaBIICHHBIX 3a/lad pU
MPOBEJICHUH MCCIIEA0BaHUI U pa3paboTke
HOBBIX TEXHOJIOTHIT

Jlexkuun
JlaGopatopHsle
paboTsI
TectupoBanue
KouTponbHas
pabota

CobecenoBanue

Ortyer no nabopaTopHOH
pabote

Tect

Pewrenne koHTpoIBHOM
paboTHI.

Pedepar

Huxe
(Hey10BJ1eTBOPUTEIbHbII)
TpeOyemble 3HAHUS, YMCHUS U BIAJICHUS HE

moporoBoro

c(hOpMHUPOBAHEL.
Iloporoselii (YA0BJI€TBOPHTEIbHBII)
3HaeTr OCHOBHBIE (DHM3WYECKHE  SBICHHUS,

(yHIaMeHTaNbHBIE OHSITHS, 3aKOHBI U TEOPUH
KJIACCHYIECKO W COBPEMEHHOW (DHU3UKH; UMEET

HaBBIKH B  TIOATOTOBKE,  OPTaHH3AIlHH,
BBIMOJIHEHHH ~ (DPU3MYECKOTO  J1abOPaTOPHOrO
MPaKTHKyMa.

IIpoaBuHYTHII (XOpoI1O)
YMeer BbICTATH KOHKPETHOE (H3MYECKOE
CoJiep)KaHue B MPUKJIAJHBIX 3a7a4ax Oymymien
NESITENTFHOCTH; TPOBOANUTH AKCICPUMEHTHI I10
3aJJaHHOM METOJWKE; COCTaBIATH OTYET W,
aHANM3UPYS ~ pe3yNbTaThl  HCCICHOBAHUS,
JenaTh BEIBOABI M 0000IIEHNS.
Bbicokuii (0TJIMYHO)

Bnageer MeTomamMm  WCCIEIOBAaHUS ~— Ha
COBPEMCHHOM MPHOOPHON TEXHUKE; METOAAMU
CTaTUCTHYECKOH  00pabOTKM  pe3ynbTaToB
9KCIEPUMEHTA; CIOCOOHOCTHIO K 0000IIEHHIO,
aHaIu3y, MOCTAaHOBKE LIETH U BBEIOOPY IyTei ee
JTIOCTH)KEHUSI BRIOODPY IyTeH ee JOCTIKEHHS
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