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1 esn u 3a0a4u JTUCHUILTHHBI

Hean U3yYeHUs]  JAUCHUIINHBI «buosornueckas dpusuka»:
dbopMupoBaHUE TIPEACTABICHHUM, TTOHATHHA, 3HAHUN O (pyHIAMEHTAIHHBIX 3aKOHAX
bu3ukn u OMOJNIOTMYECKOW (U3MKKA M HaBBIKOB MPUMEHEHUS (U3HYECKUX U
OMO(PU3NIECKUX METOJOB B BETEPUHAPHON KIMHUYECKONM M OHOJOTHYECKOM
MPAKTHKE.

3agaum AUCHMIUINHBI:

1. U3y4yenune 3aKOHOB MEXaHUKH, TEPMOJWHAMUKH, DJIEKTPOMATrHETU3MA,
ONTHUKUA U aTOMHOU (PU3UKHU B MPUMEHEHUHU UX K OMOJOTHYECKUM 0OBEKTaM;

2. OBnajieHue METoIaMU J1JaOOPaTOPHBIX UCCIIEAOBAHUIM;

3. BripaboTka yMeHMIl 10 MPUMEHEHHUIO 3aKOHOB (PM3HKU B BETEPUHAPHOM
MEJIULINHE.

2 Mecto nucuumiunsl B ctpykrype OITIOII

Hucuunnuna «buonormyeckas ¢Qusuka» oTtHocutcss K  bioky 1
«ducuummmuael  (MOAYIH)» 00S3aTEILHOM YacTH IMPOTPAMMBI  CIICIUAIATETA B
CTpyKType deaepalbHOr0 ToCYJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAApTa
BBICIIETO OOpa3oBaHus 10 HampasieHnto noarotoBku: 36.03.01 Berepunapho-
caHWTapHas dKkcneptusa. Manekc nucuuminael no yaeonomy miany: b1.0.12

OcBoenne yuebHo nucuumivHbl «buonornyeckas ¢uszmka» 6a3upyercs Ha
3HAHMUSIX U YMEHHUAX, TOJYUYEHHBIX CTYACHTaMH MPU U3YYCHUH HIKOJIBHBIX KYpPCOB
bu3KKM, KypcoB OHMOJOTMM YeNOBEKAa M KUBOTHBIX, MAaTEMAaTHKH, XHMHUHU, B
o0beMe, TPEeTyCMOTPEHHOM TOCYAapCTBCHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
cpendero (mosiHOro) oo6mero oOpa3oBanus (0a30BbIM  YpPOBEHB), a TaKKe
BY30BCKHX JUCHUIUIMH «buojorus», W HM3ydaeMbIX MapajieibHO «AHATOMUS
KUBOTHBIX» B «OpraHndeckass XuMus».

K 4ucny BXOAHBIX 3HAHWUW, YMEHHM W TOTOBHOCTEM CTYJECHTA,
MPUCTYTAONMIET0 K M3YyYEHUIO0 JUCIHIUIMHBI «buoyormueckas (Qpu3nuka», TOIHKHO
OTHOCHUTKCS CJIENYIOIIEe:

3HAHWE OCHOBHBIX 3aKOHOB MEXAHWKH, MOJEKYISIPHOU (U3HKH,
TEPMOJIMHAMHUKH, JIEKTPOMArHeTU3Ma, ONITUKU U aTOMHOU (PU3HKHU;

- yMEHHE aHAJIM3UPOBATh, 0000IIATh U JIeJIaTh BBIBOIHI.

Jucnuminaa  «buojornyeckass — Gu3MKa»  SABIAETCS  0a30BOM IS
MOCIIEAYIOMIETO HM3YYCeHUS ITUCHUIUIUH:  «OCHOBBI HAYYHBIX HCCIIEIOBAHUN»,
«Knuanueckass  TUArHOCTHKAa», «BerepuHapHO-CaHUTAapHAsT  JKCIIEPTU3AY,
«JlabopaTopHass nUarHOCTUKa», a TakXke SBISAIOTCS 0a30il mis 3(PeKTUBHOTO
MPOXOXKJCHUS  MPOU3BOJICTBCHHONW TIPAKTUKA M TOATOTOBKH K HMTOTOBOM
aTTECTAIINH.

3 Komnerenuuu odyuarwmerocsi, GopMupyemMbie B pe3yibTaTe 0CBOEHUS

JTUCIHUTLIHHBI
Kon " HanMeHoBaHue | Kot HM  HamMeHOBaHMe  HHAMKATOPA
KOMIIETEHIIU U JTOCTHKeHUA KOMIIeTEH MU




OIIK-1. Cnocoben omnpenensitb
OMOJIOTUYECKUM CTarTyc,
HOPMATHUBHBIC OOMICKIMHUYCCKUE
MOKa3aTelid OpPraHOB H CHUCTEM
OopraHu3Ma »>XHBOTHBIX, a TaKKe

Ka4yecTBa ChIpbS M MIPOAYKTOB
KUBOTHOTO M PAacCTUTEIBHOTO
MIPOUCXOXKACHUS

N-1onk1 3HaTh TEXHUKY O€30MAaCHOCTH H

npaBuiIa JIMYHOM THTHEHEBI npu
00CJICIOBAaHUN JKUBOTHBIX, CIOCOOBI HX
dbuxcamnuuy, CXEMBI KJIMHAYECKOTO
WCCIIEIOBAHUSI  JKMBOTHOTO W TOPSIOK
HCCJIEJOBAHHUS OTIEBHBIX CHCTEM
OpraHu3Ma; METOJI0JIOTHIO paclO3HaBaHUS

MaTOJIOTHYECKOTO0 Mpoliecca
N-20nk-1 YMETh coOMpaTh U aHATM3UPOBATh

aHAMHECTHUYECKHUE  JIaHHBIE,  IMPOBOJUTH
nabopaTopHbIe U (yHKIMOHAIBHBIE
HCCJICIOBAHUS HEO0OXOUMEBIE IS
ompeneneHuss  OMOJIOTUYECKOro  cTaTyca
’KHUBOTHBIX

NJI-3omi-1 Bmanets MPAaKTUYECKUMU
HaBBIKAMU I10 CaMOCTOSITEILHOMY

MPOBEJCHUIO KIMHUYECKOTO 00CIIeI0BaHUS
KUBOTHOTO C MNPUMEHEHUEM KJIACCHYECKUX
METOJIOB HCCJIEI0OBAaHNHI

OIIK-4. CnocobeH 00OCHOBBIBATH
u peaM30BbIBATh B
poeCcCHOHATBLHON ACATCIBHOCTH
COBPEMCHHBIC  TCXHOJOTHU  C
HCITI0JIb30BaHUEM
PUOOPHOUHCTPYMEHTATBHON
0a3pl W HCIIOJIB30BaTh OCHOBHEIC
€CTCCTBCHHBIC, OWOJIOTHYECKUE U
npodeccuoHaIbHbIE TOHSTHUS, a
TaK)KE€ METOJbI MpPH PEIICHUU
obmenpodeccuoHaIbHbBIX 3a/1a4

NJI-1onk.4 3HaTh TEXHUYECKHE BO3MOXKHOCTHU
COBPEMEHHOT0 CIIeLIMATU3UPOBAHHOTO
0o00Opy/IOBaHMS, METOJbI pEIICHUS 3a7ady
npodeCCUOHATILHON JIeATeIbHOCTH
N-20nk-4 YMETh TPUMEHSITH COBPEMEHHBIC
TEXHOJIOTUM M METOABI HCCIECAOBAaHUN B
npogeccruoHaIbLHON NESATeNbHOCTH,
MHTEPHPETUPOBATH MOJTYUYECHHBIE PE3YIbTATHI
N-3onk-« Brnanets HaBbikamu paboOThl CO
CHeUAIM3UPOBAaHHBIM 000pYAOBAHUEM JJIsI
peaM3alii  TOCTAaBJICHHBIX 3ajJad  IpHU
MPOBEJICHUN HCCIICIOBAaHUM M pa3paboTke
HOBBIX TEXHOJIOTHH

4 CTpyKTypa U coAepKaHUe TUCIHHILTHHBI
OOt 00beEM TUCLHUILIMHBI COCTABIISIET 3 3aYETHBIE €IUHHIIBI.

4.1 CTpykTypa AMCHUILIHHBI

Bun yueGHoit paboTbl Beero uacos
(ounas hopma) 2 cemecTp
AyIHTOpPHBIE 3aHATHSA (BCEr0) 34
B mom uucne:
Jlexkunn 17
JlaGopaTopHbie pabOTHI 17
CamocrosiTesibHasi padoTa 62




KOHTPOJb 12
Bua npoMexyTo4HON aTTeCTAallMU DK3aMEH
O0mast TpyA0éMKOCTh, 4aChl 108
3a4EéTHbBIE €TUHUIIBI 3

4.2 Conep:xaHue pa3ieoB AUCHUILINHBI

Pazoen 1. Mexanuka, 2emo0unamuka, aKkyCmuka.

Kunemaruka u JAMHAMHKA MAaTEPHAJBLHOM TOYKH. MexaHuueckoe
neukeHne. Cucrembl oTcuéra. BekTopbl mepemenieHus, CKOPOCTH, YCKOPEHHS.
CkopoCcTh W yCKOpPEHHE, Kak IMpPOM3BOJHBIE II0 BPEMEHHM paguyca-BEKTOPA.
O0001IeHrE TTOHATHUS CKOPOCTH (CKOPOCTH XMMUYECKHX PEaKIni, IepeHoca Teria
u gp.). Ilomstue o rpamumente ¢Qusmueckoir BenuuuHbBL. HopmambHoe,
TaHT'€HIIMAIIBHOE U TOJIHOE YCKOPEHHUs NMpU KPUBOJIMHEHMHOM JBH>KeHHH. Pabota
nepeMeHHOW cwibl. Bpiuucinenue pa®oTel ynpyroi cuibl. Kunernueckas u
MOTEHIIMAIbHAST JHEPruM. MOIHOCT, W K.ILJ. JBHUIATEIBHOIO anmnapara
JKUBOTHBIX. 3AKOH COXPAaHECHUS B MEXAHHUKE.

BpamarenbHoe JBUKeHHMe TBepAOro Tena. Bpamenne tBepmoro Ttena
OTHOCHUTEJIBHO HETOJABHKHOM OCH. YTIIOBAasi CKOPOCTb U YINIOBOE YCKOPEHHE.
CBsi3b MX C JIMHEHHBIMHU CKOPOCTSAMHM W YCKOPEHUSMH B BEKTOPHOM BHJIE.
OcHOBHOE ypaBHEHHE JMHAMUKHU BpaIATEIbHOIO JBUXEHUS TBEPAOrO TEA.
MomeHnt wuHepuuu. MOMEHTBI HHEPUMM HEKOTOPBIX TEJ  MPABUILHOU
reoMeTpuieckoit Gopmbl. MOMEHTH HMHEpPUUU KOHEYHOCTEH B JOKOMOTOPHOM
anmnapare XUBOTHbIX. MOMEHT UMITyJIbCa.

Mexanuyeckne kosedanusi. KonebarenbHble ABMKEHHUSI B OMOIOTHYECKUX
oObekTax (KojicOaHWME CEpIEYHON MBIIIIIBI, KpPbUILEB MTHUI], KoJeOaTeIbHbIC
NPOIIECCHI B KJIETKE | 1p.) JINHEWHBIN rapMOHHYECKUI OCIMILISTOpP. Y paBHEHUE U
rpayKu CMEIEHHs, CKOPOCTU U YCKOPEHHsI MPU TapMOHUYECKHUX KOJEOaHUsX.
[IpyXVMHHBIM MAasSTHUK. OHEpPrus TapMOHHMYECKOrOo ocuwuistTopa. JlelcrBue
BUOpalMii Ha OpPraHu3M >KUBOTHBIX UM HA WX MPOAYKTUBHOCTH. 3aTyXalolllhe U
BBIHY)KJICHHbIE KojeOaHus. Pe3oHaHC M pe3oHaHCHBbIE KpuBblE. Pe3oHaHCHBIE
SIBJICHHS B OMOJIOTMYECKUX CUCTEMAX.

dusuyeckre OCHOBBI TIeMOJAMHAMHUKM. [HIpoavHamuka WuACaIbHOU
xugkoctd. CTalMOHAapHBIA TOTOK. YPaBHEHHE HEPa3pbIBHOCTU IOTOKA.
VYpaBuenne bepHymin u ciaeactBus u3 Hero. CTaTUYECKOE M JIMHAMUYECKOE
JIaBJICHUS B MOTOKE, METOAbI UX U3MepeHUs. ['maponuHaMuka BSI3KOM KUJIKOCTH.
®opmyna Hetotona. KoapuimeHT BI3KOCTH M METOJIBI €70 U3MEPEHUS Ha OCHOBE
3akoHOB Ctokca u Ilyazeinsa. 3akoH CTokca B TEXHOJIOITMU MOJIOYHBIX IIPOJYKTOB
U TIpU 1a00PATOPHO-KIMHUYECKUX UCCIIe0BaHUSIX KPOBH.

MexaHuka cepaeyHo-cocyaucoi cucreMbl. Pusnueckne CBOMCTBA KPOBH.
KpoBb, Kak HEHBIOTOHOBCKas JKMJIKOCTb. Brluuciaenue palOoThl cepAla.
dusnueckas MOJAEIb COCYIHCTOM cucTeMbl. llepepacnpeneneHne HSHEpruu B
AIACTUYHBIX CTEHKaX KPOBEHOCHBIX COCYIOB W 3HAYEHHME OJTOIO SIBJICHUS JIS
KpoBooOpamenusa. IlynabcoBas BonHa. ['mapocraTmyeckoe MJaBI€HUE KPOBH.
@usnyecKkrue OCHOBBI METOA0B U3MEPEHMS apTEPUATBHOTO JaBICHHUS.



du3nyecKkrue OCHOBbI AKYCTHUKHM. BOJIHBI B ynpyrux cpenax. YpaBHEHUE
BOJHBL. llepeHoc »Heprum BonHOW. HMHTeHCHMBHOCTH BOJHBL. [lpupona 3Byka.
HcTounuku 3ByKa, BBICOTA, TEeMOp W WHTEHCHUBHOCTh. 3BYKOBOE JaBJICHHE.
CrnexTpanbHbIil cocTaB 3ByKa. AKyCTUYECKHE METOAbl B BETEPUHAPHOU KIMHUKE
(mepkyccus, ackynbranus). [Icuxodusudecknii 3akon Bebepa-Dexnepa. YpoBeHb
WHTEHCUBHOCTH 3ByKa. benm u nemuben. ['pOMKOCTh 3ByKa M €IMHUIIBI €€
n3mepeHus. [loporu 3ByKOBOro OLIYHIEHHUS Y YEJIOBEKA U HEKOTOPBIX AKHUBOTHBIX.
[IIymomepsr. llym, kak cTpecc-pakTop, €ro BIUSHHE Ha KUBOW OpPraHU3M M Ha
MPOJYKTUBHOCTh CEJIbCKOXO3SMCTBEHHBIX JKMBOTHBIX. boppba c 1mymom mpu
MHTCHCUBHOM BEJEHUM >KMBOTHOBOJACTBA W NTHUIEBOJACTBA. DU3NUECKHE OCHOBBI
3BYKOM3IIY4YaTEIbHOTO U CIYyXOBOT'O aNNapaToB Y )KUBOTHBIX.

buodusuxka wundpaszByka. HMudpasByk u ero coiictBa. J[leiicTBue
uHppa3ByKa Ha JKUBOTHBIX (pa3pblB KPOBEHOCHBIX COCYJIOB MpPH OOJBIION
WHTEHCUBHOCTH, W3MEHEHUE YacTOThl aibda-puTMa Mo3ra, JeUCTBUE Ha
BECTUOYJISIpHBIA ammapatr u mp.). McrouHuku wH(]pasByka B TPHPOJE U IPH
MIPOMBIIUIEHHOM BEJECHUH KUBOTHOBOJCTBA.

buodusuka yabTpasByka. VYIbTpa3sByK, METOJbl €ro NOJYYECHUS H
peructpanuu  (MbE303JCKTPUYSCKANH W MarHUTOCTPHKIIMOHHEIN). (Du3ndecKue
CBOMCTBa yJbTpa3ByKa. B3anmoneiicTBrue yiapTpa3Byka ¢ BelecTBOM. OTpakeHue
3BYKOBOW BOJIHBI Ha TpaHHUIle pa3fena NByx cpel. llonsTtwe o0 akycTHUYEeCKOM
CONPOTUBIICHUH Cpelbl. YIIbTPa3ByK B MHpE KHUBOTHbIX. Mcnosb3oBaHue
yJIbTpa3ByKa B BETEPUHAPHOW XUPYPruu, Tepanuu U auarHoctuke. [loHsitue o
JIMarHOCTUKE, OCHOBaHHOU Ha 3¢ dexre lomepa.

Pazoen 2. Monekynapnas ¢pusuka u mepmoOUHAMUKA OUONOZUYECKUX
npoueccos.

OCHOBBI MOJIEKY/JISIPHO-KHHETHYeCKOl Teopuu. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKOM Teopuu rasza. Cneactesus u3 Hero. Pacnpenenenus
SHEPTUM MOJIEKYJ MO CTEMEHsIM CBOOOIbl. BHYTpeHHSIS SHEPIUs HAeaIbHOTO rasa.
Pacnpenenenus dnciia MOJEKyJ ra3a 1no ckopoctsaM. Cpeansisi 1iauHa CBOOOTHOTO
npoOera raza. SIBiaenus nepeHoca: Aud@ys3us, TEIIONPOBOJIHOCTb, BHYTPEHHEE
Tpenue. 3akoHbl Ouka u @ypobe. SABneHus nepeHoca B OUOIOTHUECKUX CHUCTEMAX:
i y3rMOHHBIE TIPOIIECCHI B JIETKUX, B KJIETOYHBIX MeMOpaHax; nuddy3ust ra3oB B
nouBe. Buapl TeruooOMeHa B JKMBBIX OpraHu3Max. DOU3NYECKHE OCHOBBI
TEPMOPETYJISIUMNA OpraHu3Ma. TerIonpoOBOJHOCTh M KOHBEKIHUS B CEIbCKOM
X03siicTBe  (TEIJIONPOBOIHOCTh IMOYBBI, KOHBEKI[HOHHBIC IOTOKHA BO3IyXa B
’KMBOTHOBOTYECKHX ITOMEIICHHUIX U JP.)

PeasibHbIe ra3pl. YYET pa3MepoB MOJICKYJ U CUJI IPUTSKEHUS MEXAY HUMHU
B pealbHBbIX Ta3ax. YpaBHeHue Ban nep Baanwca. Anamusz uzorepm Ban-nep-
Banbca. Hacelmaronue mapsl U ux cBorcTBa. CKMKEHHUE Ta30B, UX XPaHEHUE U
NpUMEHECHUE B BeTepUHAPUU (MCKYCCTBEHHOE OCEMEHEHHE, KOHCEPBaIUsl BUPYCOB
u 11p.). BraxxHocTh 1 MeTobI €€ onpeneneHus. [loHsITHE 0 MUKPOKIIMMATE U €T0
3HAYEHUE B MIPOMBIIUIEHHOM KHBOTHOBOJICTBE.

MoJsiekysipHable SIBJ€HHUSI B KHUAKOCTAX. [IOBEpXHOCTHBIM CIOH B
KUIkocTaX. KoapduumeHT mNOoBEpXHOCTHOTO HATSXKEHUS UM METOAbl  €ro
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m3Mepenus. Kanwmsipaeie saBinenus. @opmyna bopennu-)XKropena. Kanunnspusie
ABJICHUS! B OMOJIOTUYECKUX MPOIECCAX U B CEIbCKOM XO35UCTBE.

Pdu3nyecKrue 0OCHOBbI TEPMOAMHAMUKHU. TepMOaMHAMUYECKUE TTapaMETPBI
u nporecchl. Terora u pabora. [lepBoe Havano tepmonunamuku. Pabora raza B
u3omnporeccax. TemioeMKocTH  HMAEalbHOro rasza. YpaBHeHue Maiiepa.
Anumabatnueckuit mporiecc. YpaBaenue I[lyaccona. O6parumpie M HEOOpaTHMBIC
npouecchl. Bropoe Hauano tepmoaunamuku. Lukin Kapao u ero k.m.a. Terutossie
MAIIMHBI W XOJIOJAWJIbHBIC YCTAHOBKH B CEJIbCKOM XO3SMCTBE (XOJOIAMIbHBIC
KaMephl, KaMepbl CO3PEBaHMsS MSCHBIX Tyml WM Tp.). I[loHATHE SHTpoOnUU. 3aKOH
HeyObIBaHUs  dHTpormuH.  CTaTUCTUYECKUW  XapakTep  BTOpPOro  Hadaia
TEPMOIMHAMHUKHU.

OcHOBBI TEPMOAUMHAMHUKH OHOJOTHYECKHX mponeccoB. [lonsitue 06
OTKPBITBIX TEPMOJMHAMHYECKUX cHUCTeMaX. KMBOW OpraHus3M, Kak OTKpbITas
TepMoAMHaAMUueckas cucrtema. llepBoe Hauamo TEpMOJAMHAMUKU B OHOJIOTHHU.
[IpeBpaliienue >HEpPruM B OMOJIOTMYECKUX CHUCTEMaxX W PHEPreTuueckuil OanaHc
JKABOTO opranusMa. Termonpoaykuus. AKKyMYJIHMPOBAaHHE YHEPTUU B MOJIEKYJIaX
AT®. IlepeHoc Termna B )KUBBIX OpraHU3Max.

Paznen 3. DiekTprdeckue sBICHUS B OMOJIOTHYECKHUX Mpolieccax

DJaekTpocTaTuka. Diekrpocrarndeckoe nojie (COII), ero HaMpsKEHHOCTb.
[Totox HampspkeHHOCTH, Teopema laycca. Pabora mo mepemenieHuio
anektpudeckoro 3apsaa B COII. [Morennuan. HanpsskeHHOCTH MOJIsI, Kak TPaIueHT
MOTEHIIMANA.

IIpoomnukn B COIII. Dnekrpocratnueckas 3aliuTa. 3a3eMIICHUE
AIEKTPOYCTAHOBOK. DJIEKTPOCTATHUECKUE SBJIIEHUS B BJIEBATOPAX MPH IEPEBO3KE
TOPIOYUX KUJIKOCTEH U T.11. bopb0a ¢ 3TUMU SIBIECHUAMU U UX UCTIOJIb30BaAHUE.

Jmnextpuku B CIII. Ilonsapusanus AUIEKTPUKOB, BUIBI MOISPU3ALUY.
Jnsnektpuyeckass  OPOHULIAEMOCTh.  JIMAJNIEKTpUYECKHE  CBOMCTBA  TKaHEU
OpraHu3Ma U U3MEHEHUE HUX MPU MMATOJIOTHH.

DJIEKTPOEMKOCTb.  DJIEKTPOEMKOCTh  MPOBOJHMKA.  KoHaeHcaTopsl.
DNEeKTPOEMKOCTh KJIETOUHBIX MeMOpaH. DHeprust COIL

3aKOHBI NOCTOSTHHOI'0 TOKA. DJIEKTPOHHAS TEOPUS TOKA B METaJIax. 3aKOH
Owma B nmuddepennuanbaom Buge. Moct Yurcrona. [lorenmumomerpsl. TermmoBoe
JNEUCTBUE TOKa. OJEKTpOHArpeBaTelbHbIE YCTPOWCTBA B  MPOMBIIIIEHHOM
’KHBOTHOBO/JICTBE H MTUIEBOJICTBE (NIEKTPOOPYACPHI, BOJOHATPEBATEIH U TIP.).

JJleKTpUUYecKHe SIBJeHUA B OHOJOIMYECKMX CcHcTeMax. MexaHu3M
oOpa3zoBaHusi OMOMOTEHIIMANIOB. bruomoTeHIManbl MOKOS U AecTBus. M3Mepenue
ouonoteHanoB. dusnyeckue OCHOBBI AJEKTpoKapauorpaduu. DIeKTpuyecKue
Oprassl pbIO.

MarnuTHOoe moJsie TOka B Bakyyme. OnbiTel Opcrena u  Ammepa.
MarnutHas unaykums. Cunoseie nuHun IIMII. 3akon buo-Casapa-Jlannaca.
MarautHoe mojie TPSIMOro TOKa, KPYroBOIO TOKa M OECKOHEYHO JJIMHHOIO
coneHonna. BuxpeBou xapaktep wMarHutHoro monsa. Jeucrsue IIMII Ha
MPOBOJHUK ¢ TOKOM. 3akoH Awmrmepa. Cuna JlopeHna. J[BukeHHE 3apsiKEHHBIX
gactun B [IMII.



MaruuTHoe noJjie B BemecrBe. OpOUTaNbHBI MarHUTHBIII MOMEHT aToOMa.
HamaranuuBanue BemectBa. Hanpsixkennocts [IMII. OTHOCUTENbHAsT MarHUTHas
MIPOHULIAEMOCTh. TpH THUITAa MATHETHUKOB.

duiekTpoMaruuTHas uHAYKOus. Onbitel Dapanest mo 3JeKTPOMArHUTHOU
uHaykuuu. 3akoH Dapanes u npaBuiio Jlenna. CaMOMHAYKIMA U UHAYKTUBHOCTD
KOHTypa. DHEPrus MarHUTHOTO MOJIs B KaTylike. [ITOTHOCTh SHEpruu MarHUTHOTO
TOJISL.

DJIEKTPOMArHUTHbIE KoJie0aHusi W BOJHBI. KornebaTenpHBI KOHTYpP
Tomcona. ®opmyna Tomcona ansg  mnepuojna  KoneOaHM — KOHTypa.
DnekTpoMarHuTHasi BojiHa. 3akoHbl MakcBema (popMyIUpOBKa) M MX OIBITHBIC
o0ocHoBanusl. [lepenoc snepruu BonHoi. Bektop YmoBa-IloiiHTuHra.

Pazoen 4. Onmuueckue u KEaAHMOBblEe AGNEHUA 6 OUONOZUYUECKUX
cucmemax.

I'eomerpuueckass ontuka. OTpaxxkeHue U mnpernomiieHue csera. [lomHoe
OTPa)KEHUE U UCTOJIb30BAHUE ITOTO SIBJICHUS B ONTHYECKUX MTPpUOopax. CBETOBOIbI
Y MPUMEHEHUE BOJIOKHUCTOW ONTUKHU B BETEPUHAPHOW IHATHOCTUKE U XUPYPTHUHU.
Pedpakromerpsl 1 MX NpPUMEHEHHWE B BETEPUHAPHON J1aOOPATOPHON MpPAKTHUKE.
Muxkpockon. OnTrueckas cxema. Y BeIMUeHUE pa3pemiaonas clioCOOHOCTb.

OcHoBbl (poTromerpun. DHepreTudeckue (HOTOMETPUUYECKHUE BEITUYMHBI U
CAMHMIIBI WX wu3MepeHus. KpuBas BuaHocTH (CHEKTpajIbHOM  CBETOBOM
s¢pdexktuBHOCTH). CBeTOBBIE (POTOMETPUUYECKHE BEIHMYMHBI W CIUHHUIBI HX
n3MepeHuss. CHUCTEMBl DHEPreTHYECKUX (POTOMETpUYECKUX  BEIUYUH IS
yIbTpadUOIETOBON YaCTH CIIEKTPA.

BoanoBasi ontuka. Mutepdepenuus cBerta U crnocoObl ee HaOIIOAEHUS
(ombiThl FOHTa, ®peners, koibia HetoTona. MIHTepdepeHinsa B TOHKUX TUICHKAX).
Hudpakuusa ceera. Judpakiuonnas pemerka. OnpeeneHne JJIMHbI BOJHbBI CBETa
TU(PaKIIMOHHON pereTKOM.

Hoaspusauusa cBera. LECTEeCTBEHHbIM U NOJSIPU3OBAHHBIA  CBET.
[lonspuszanuss cBeTa NpU OTPAKEHWH W NPEIOMIIEHHMH. 3akoHbl Manoca u
bprocrepa. JIBoliHOe syuyenpenomienue. [Ipusma Hukons w nmossspoumsl.
Bpamenve IUIOCKOCTH MOJSPU3alMM  ONTHYECKH AKTUBHBIMM  BEIIECTBAMMU.
[lonstpumMeTpsl U UX IPUMEHEHHUE B BETEPUHAPHOU 1a00paTOPHOM MPaKTHKE.

JMucnepcusi cBeta. CeKTpbl U UX THUIIBI, CIEKTPAIbHbIE 3aKOHOMEPHOCTH.
CnexrtpanbHblii aHanu3. Ilornmomenue cBera. 3akonsl byrepa m bepa. Mertoa
KoJiopuMeTpuu. POTOATEKTPUUECKUNA KOJIOpUMETP. BUIMMBINA CBET, KaK OJIMH W3
(hakTOpOB MUKPOKJIUMATA MPHU NHTCHCUBHOM BEJICHUU KUBOTHOBOJICTBA.

YasTpaduosieropoe U UHPpPAKpacHoe H3JIYyYeHHUs, UX CBOMCTBA H
MeTOoAbl HaOMIoAeHusi. bakTepulMaHble W SPUTEMHBIE JIaMIbl. buosornueckoe
NeNcTBUE yNbTpa(UOIETOBOW YaCTH CIHEKTpa U MEXaHW3M JTOro JEeUCTBUS.
IIpumenenne Y@ wusznydeHus Ui CaHalUMM BO3MYLIHOW Cpelbl B NTUYHUKAX,
NpOPUIAKTUKY U JUATHOCTUKH, BETEPUHAPHOM IKCIIEPTU3HI U TIP.

TennoBoe wu3nayuyenume. Ilpupona TemioBoro wusnydeHus. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. PacnipeneneHue sHepruu B CHEKTPE U3ITYUCHUS
abcomoTHO yepHoro Tena. 3akoHbl Credana-bonpiiMana u Buna. TemoBoe
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W3JIy4YCHHUE TEJa )KUBOTHBIX.
KBantoBbii MexaHusmM wu3djiaydeHusi cBera. @Dopmyna Ilnanka.
dororpdexkr.  KBaHTOBBIE  MEXaHWU3M  MOMJIOMCHHS  cBeTa.  DOTOHBI.
KopnyckynsipHo-BOJIHOBOM  ayanmu3M  cBeTa. lloHstne o (oTroxuMuueckux
peakuusax. @orodbuonornyeckue peakuuu. bruodusuka 3puTeTsHOTO BOCIPUSITHS.

Crtpoenue aroma. IlnanerapHas monens atoma. Teopust bopa. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aToma. OJHepretuueckue auarpamMmbl. OObsSCHEHHE
CIIEKTpaIbHBIX 3aKOHOMEpHOcTeN. CrniuH anekTpoHa. [lpunuu Ilaynu. BosnHoBbie
cBoiicTBa anekTpoHa. ®opmyna ne bpoitns. dudpaxuus snexrponos. [Ipunnumn
paboThl DJIEKTPOHHOTO MHUKPOCKONA U TMPUMEHEHHE €ro B OHOJOTHMYECKUX
uccinenoBanusax. [loustue 06 ypasuenuu lllpenunrepa.

JIroMuHecHeH U, Paznuunblie BH/IbI JIFOMUHECIEHIINU.
@oTOoNIOMUHECHIEHIIUS TBEpAbIX W xuAkux Ten. IIpaBuno Crokca. 3akoH
BaBuiosa. KBaHTOBEBIII MeXaHU3M JIIOMHHECICHIIMU. DBHOJIIOMHUHECLICHIINA.
JI*OMUHECUEHTHBIN aHAJIN3 B BETCAHIKCIIEPTHU3E.

Pentrenosckoe usinyuenue. [lonydeHne peHTTEHOBCKOTO U3Jy4YEHUS U €T0
cBorictBa. CHEKTp PEHTIEHOBCKOrO  M3JIyuyeHHs. KBaHTOBBI  MEXaHU3M
BO3HUKHOBEHUS XapaKTEPUCTUUECKOT O PEHTTEHOBCKOTO V3JTy4YCHHUS.
PeHTreHoamarHocTika ©W = PEHTTEHOTEpANus. buonornueckoe  neiicTBHE
PEHTT€HOBCKOTI'0 U3JIyYCHHUS.

OnTHyecKHe KBaHTOBble TeHepaTopbl (Jazepbl). CHOHTaHHOE W
BBIHY)KJICHHOE M3JTy4YEHUs, CO3JaBacMble JJIEKTPOHAMH, HAXOASUIMMHUCS Ha
BO30YXKJICHHBIX KBAHTOBBIX YPOBHSIX. TBEpAOTENbHBIE M Ta30BbIE JIa3€pHI.
dusnueckne U OMOJIOTMYECKUE CBOMCTBA Ja3epHOro wusnydeHus. JlazepHoe
U3JIy4eHUEe B OMOJIOTUUECKUX UCCIIEIOBAHUAX, B MEIUIIMHE U BETEPUHAPHHU.

®dusuxka aroMHOro siapa. CoctaB M XapakTE€pPUCTUKH aTOMHOIO Spa.
HyknoHbl. DHEprust CBSI3U HYKJIOHOB B siApe. SIBI€HUE PaguOaKTUBHOCTH. 3aKOH
paauoakTUBHOTO pacnana. Anbda, O6era u ramma- uznydeHus. MX cBoiicTBa.
buonornueckoe AEHUCTBUE MOHU3UPYIOMINX H3IYy4YEHUU. 3aKOHBI COXPAHCHUS B
(buU3UKe 3JIEMEHTaPHbBIX YaCTHII.

4.3 Pa3gesnl AMCHHUILIMHBI U BU 3aHATHI

15(1_)1 Pa3nen mucuuninHbl HeII;HH Jla6.pa6 | CPC [KonTtposs| Bcero

1 | Mexanuka, reMOJIHHAMUKa, 5 5 16 3 29
aKyCTHKa

2 | MonekynspHas pu3MKa 1
TePMOJAMHAMUKA OMOJIOTMYECKUX 4 4 16 3 27
MIPOIIECCOB

3 | DneKkTpuyecKue sBJICHUS B 5 5 16 3 29
OMOJIOTMYECKUX MPOLECCax




OnTtryeckre U KBAaHTOBBIE

SIBJICHUS B OMOJIOTUYECKHUX 3 3 14 3 23
CHCTEMAX

Htoro: 17 17 62 12 108

5 Marpuna ¢popMupoBaHUS KOMIETEHUHH MO JUCIHUIIINHE

Oo6menpodeccuo- O6miee
N¢  Pazpgenbl, TeMbl JUCIUATIIIAHBI HaJIbHbIE KOMIIETCHIIUHY | KOJIUYECTBO
OI1K-1 OIIK-4 [kommeTeHuI]
.| Mexanuka, reMoJMHaMHKA, + + 2
aKyCTHKa
.| MonexynsipHas pusuka u + + 2
TEPMOJANHAMUKA OMOJIOTMYECKUX
MIPOIIECCOB
.| DIIeKTpUYECKUE ABIECHHUS B + + 2
OMOJIOTMYECKUX MpOoIleccax
.| OnTHyeckue U KBaHTOBbIE + + 2
SBJICHUS! B OMOJIOTUYECKHUX
cucTreMax

6 OOpa3oBaTejibHbIE TEXHOJIOTHH
OO0beM ayAUTOpPHBIX 3aHATUN Bcero 34 wyac, B T.4. Jeknuu 17 wac,

naboparopHbie padotel 17 vacos, 10 gacoB (29 %) — 3aHATHS B MHTEPAKTHUBHBIX
dbopmax oT 06beMa ayAUTOPHBIX 3aHATHIM.

Bun Kon-
Ucnonwszyemble HHTEpPAKTUBHBIE 00Opa30BaTeIbHBIC
Cemectp | 3aHITUA BO
TEXHOJIOTUH
(J1, JI3) 9JacoB
JI Jlexus-Buszyanu3zanus no teme «brnoakycruka» 2
JI Jlekums-Bu3zyanuzanus 1o reme «l'emoguHaMuKa» 2
1 Jlekumsi-Bu3yanuzanus no TeMe «JICKTPUIECKHE 5
2 SIBJIEHUS B OMOJIOTUYECKUX CUCTEMAaX»
1 Jlekumsi-Bu3yanuzanus 1no reMe «bHoJIornaeckoe 5
JIEVICTBUE AIIEKTPUYECKOTO TOKAY
T Jlexkuus-Buzyanu3zamus no reme «OnTuyeckue 2
SIBJICHUS B OMOJIOTMYECKUX CUCTEMAX»
Hroro: 10

7 Y4eOHO-MeTOAMYECKOE o0ecniedeHre CAMOCTOSATEIbHOIH PadoThI CTYIEHTOB.

O].leHO‘IHI)Ie cpeacrBa Vi TEKYILIEIr0 KOHTPOJIA YCIIEBA€EMOCTH,
HpOMC)ICYTO‘IHOﬁ aTTeCTallui 110 HTOIraM OCBOCHHUA JUCIHUITI/IMHBI

7.1 Buabl CaMOCTOATEIbHOM paﬁoTbl, MOPHAAOK UX BBIIIOJHCHUA U KOHTPOJIHA
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Pa3znen Metopn
Ne (Tema) ITopsinok BHINOJTHEHUSA KOHTPOJIA
Buansr CPC
n/n AMCIUIIINH CPC
bl
1 | Mexanuka, |IlogroroBka k |PaGora ¢ JeKIMOHHBIM | YCTHBIM OIpOC,
remoauHam | JIP, moaroroBka| MarepuaioM, OCHOBHOM M | TUCbMEHHBIN
HKa, pedeparos. JIOTIOJTHUTEIBHOMN OTUYET,
aKyCTHKa JUTEpaTypol, HWHTEPHET- | TECTUPOBAHUE,
pecypcamu,  TOATOTOBKA | 00CYXIeHUE
oruera 1o JIP TeM pedepaTos.
2 | Monekynsp | [loarotoBka k | Pabota ¢ nekuumoHHBIM | YCTHBIN ompoc,
Has pusuka | JIP, MaTepUaJIOM, OCHOBHOW U | MMCbMEHHBIN
u MOATOTOBKA JIOTIOJTHUTEIBHOM OTUET,
TepMonHa | pedeparTosB. JIATEPaTypoOr, MHTEPHET- | TECTUPOBAHHUE,
MHKa pecypcaMH.  TOATOTOBKA | 0OCYKICHUE
ounonoruuec otuera o JIP TeM pedepartos.
KX
MPOLIECCOB
3 | Onekrpuuec | [lonrotoBka k| Pabota ¢ JEeKIMOHHBIM | YCTHBIM OMPOC,
KHe JIP, MaTE€pUAIIOM, OCHOBHOW H | MMCbMEHHBIN
SIBJICHUS B ITOITOTOBKA JIOTIOJTHUTEIBHOMN OTUYET,
ouosornuec | peeparos. JUTEpaTypol, HWHTEPHET- | TECTUPOBAHUE,
KX pecypcamMu.  TOATOTOBKA | 00CYXIeHUE
rpoueccax oruera 1o JIP TeM pedeparTos.
4 | Ontuuecku | [lonroroBka k| Pabota ¢ JEKUMOHHBIM | YCTHBIM OMpOC,
eu JIP, MaTepUalIoOM, OCHOBHOW U | MMCbMEHHBIN
KBAaHTOBBLIC | MOATOTOBKA JIOTIOJTHUTEIBHOM OTUYET,
SIBJICHUS B pedepaTos. JIATEPaTypoOr, MHTEPHET- | TECTUPOBAHHUE,
ounonoruuec pecypcaMu.  TOATOTOBKaA | 00CYXIEHUE
KHX otuera 1o JIP TeM pedepartos.
cHUCTEMaXx
5 | Uroroseiii | IlogroroBka Pabora ¢ JEKIUOHHBIM | DK3aMeEH
KOHTPOJIb AK3aMEHY MaTE€pUAIIOM, OCHOBHOW H
JIOMOJIHUTEIILHON
JATEPATypoOr, HHTEPHET-
pecypcaMu.  MOATrOTOBKA

otyera o JIP

7.2 KoHTpOJIbHBIE BONPOCHI [IJIS CAMONIPOBEPKHU

7.2.1Bonpockl 151 CAMOCTOSITEIbHOT 0 U3yYeHH I
1. ®usnyeckue CBONCTBA KPOBHU.
2. Cepaue Kak MeXaHMYECKasi CUCTEMA.
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4,
5.

o

3. MeToasl u3MepeHus JaBICHHUS KPOBHU.
4. HVcTOYHWKH ¥ IPUEMHUKH 3BYKa B TEXHUKE.
5. 3BykousnydeHHE B )KHBOTHOM MHUPE.
6. CnyxoBoi opraH >KMBOTHBIX U YEJIOBEKA.
7. Ilym u ero 3HaueHue B OMOJIOTUH U BETEPUHAPUH.
8. buodwusuka ynpTpasBykKa.
9. buodwusuka uadppasByka.

10. TemoBoit 6anaHC )KMBOT'O OpraHU3MA.

11. TepMoaguHAMHYECKHUE METOIbI JICUCHHUSI, IPUMCHSICMBIC B BETCPUHAPUH.

12. TTocTOsSIHHBIN TOK B OMOJIOTHYECKUX 00BEKTAX.

13. [lepeMeHHBIN TOK B OMOJIOTUYECKUX OOBEKTaX.

14. JlelicTBue Ha >KUBBIE OPraHU3Mbl BJIEKTPOCTATUUYECKOTO U MEPEMEHHOI0
AJIEKTPUYECKOTO MOJIEH.

15. JlelicTBME Ha JKUBBIC OPTAaHWU3MBI MOCTOSIHHOTO W TIEPEMEHHOTO MAarHUTHBIX
TOJIEH.

16. JleticTBue Ha KUBBIC OPTAHU3MBI JJIEKTPOMArHUTHOTO TIOJIA.

17. MeTobl 2JIEKTPOBO3ACHCTBYS, TPUMEHSIEMBIC B BETEPHUHAPHH.

18. buonoTeHIMa bl B OMOJIOTHH U BETepUHAPUU. METObI NX U3MEPEHUS.

19. JIromuHecueHnA. JIFOMUHECIIEHTHBIN aHAIN3.

20. buonoruueckoe NEMCTBHE BUAMMOTO ONTHYECKOTO U3ITYyUEHHUS .

21. buonoruueckoe NeWCTBUE U MPUMEHEHUE B BETEPUHAPUU YIBTPAPUOIETOBOTO
U3ITy4YeHUSI.

22. buonoruueckoe AEHCTBHE M TPUMEHEHHE B BETEpUHAPUH HWH(GPAKPACHOTO
U3ITYYCHUS.

23. buonoruueckoe JAeWCTBME W TNPUMEHEHHWE B BETCPUHAPUU JIA3EPHOTO
U3ITYYCHUSI.

7.2.2 llpumepsbl TeCTOBBIX 3aJaHUI
Monayns 1.

Kak Ha3bIBaeTcst CBOWCTBO XKHIKOCTH, O1arogaps KOTOPOMY OHA TPUHUMAET
dbopMy TOTO cOCy/Ia UK pyciia, B KOTOPOM HAXOJUTCS WU JBUKETCS ?
(TexydecTp)
Kak Ha3bIBaeTcs KUAKOCTH, HE 00JIa1al0IIast HU CKUMAEMOCTBIO, HU BA3KOCTHIO?
(umeanbHast)
Ha xakom 3aKk0HEe OCHOBaH MPUHIIUII I€HCTBUS ITYJIbBEPU3ATOPA U BOJOCTPYHHOTO
nacoca? (bepuymin)
B yem u3mepsiercs koadouiment Bsaskoctr xuakoctu? (ITa*c) (H*c/m2) (IT)
Kak nanpasnena cuna Ctokca, JeHCTBYOIIas Ha MaJAAr0NIMI MAPUK B KUIKOCTH?
(BBEpX)
Kakyto GpopMy UMEIOT 3pUTPOIUTHI Y MICKOMHUTAIOMNX ? (IBOSIKOBOTHYTHIH JTHUCK)
Kakum MeTo10M MOYKHO OTIPECIIUTh MPOYHOCTh MeMOpaH sputpouutoB? (Y3
reMOJIu3)
HaiiTu cooTBEeTCTBHE MEKy HA3BaHUEM U OYKBEHHON BETMUMHOM
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10.

11.

12.

13.

14.

15.

Awmmuinryna kosiebanuii (A), [uknuueckas gacrota (o), I[lepnon konebanuii (T)
Kak Ha3pIBaeTCs YHCII0 MOJHBIX KOJICOAHUH B €IMHUILY BpeMeHH? (4acToTa
KOJIeOaHMiT)
OO0nacTh BEIIECTBA, B KOTOPOH paclpoCTpaHsICTCS 3BYKOBast BOJTHA, HA3bIBAIOT
a) aKyCTHYCCKHM I10JIeM 0) MHTEHCHUBHOCTBIO BOJIHBI B) 3BYKOBBIM JIaBJICHUEM
B kakux eIMHHIIAX U3MEPSIOT 3TH BEINYUHBI?
NHTEeHCUBHOCTH BOJIHBI — BT/M2
AKyCTHYECKOE CONpOoTUBIcHUE — K/ (M2*C)
Koaddunmenr 3aryxanus — kr/(M2*c)
Koadduruenr 3aryxanus — m(-1)
Bepno nu yrBepxaenue: «[Ipu najgeHnn 38yKOBOM BOJIHBI HA TPaHUILY pasjeia
JBYX CpeJ 4acTh €€ OTpa)kaeTcs, a YacTh MPEJIOMIIACTCS U MIEPEXOUT B APYTYIO
cpeny. Jlonst 3ByKOBOM SHEPIrHH, MEepeHe el U3 OJTHON Cpe/ibl B IPYTYIO, 3aBUCHUT
OT COOTHOIICHHS MKy BETMYMHAMHU aKyCTHUSCKUX COMPOTUBIICHUIA 00X
cpen». (Bepuo)
Bepno nu yrBepxkaenue: «Jlns Bo3HukHOoBeHUs 3¢ dekra Jomnepa obs3aTenbHO,
94TOOBI 3BYK OTPa)KAJICS OT CIUIOIIHOM JIBIKYIIEHCS TTOBEPXHOCTHY. (HEBEPHO)
3BYK, 00J1a/TafOIINI CJIO)KHBIM HETIPEPHIBHBIM CIIEKTPOM, B KOTOPOM B OTJIMYHE OT
MIEPHOIMYECKOTO KOJICOaHHS, UMEET MECTO OECITOPSI0YHOE U3MCHEHHUE YaCTOTHI U
AMILTATY IBI?
a) Uadpassyk 0) lllym B) YiabTpasByk
[Tponomxkute dpa3y: «J{i1sg nmomydeHus yiabTpa3ByKa UCIIONb3YIOT. ...»
(MEXaHUYECKHE U DJIEKTPOMEXaHUUYECKHE ICHEPATOPHI)
Monayns 2.

[TepBoe HaYaa0 TEPMOAMHAMHUKH UMEET BU/:
a) Q=AU+A 06)AS=AQ/T B)Nn=0Q:-Q/Q; r)pV =mRT/u
Haitt cooTBETCTBUE MEXKY BHICKA3bIBAHUSMU.
a) J1Jig 0OpaTUMBIX MPOLIECCOB - SHTPOIUS OCTAETCS TOCTOSTHHOMN
0) Jy1st HeOOpaTUMBIX MPOIIECCOB -  SHTPOIHMS BO3PACTAET

- DHTPONHS YMCHBIIACTCS
HaiiTi cooTHOIICHHE MEXKIy MPEBpAlICHHEM YHEPTHHM B JKUBBIX OpPraHM3Max H
y4acTKax OpraHu3Ma, B KOTOPBIX 3TH MPEBPAIICHUS TPOUCKOISAT:
a) XMMUYEeCKasi JHEPTHUSI B MEXaHHUYECKYIO - MBIIICYHBIC TKAHU
0) Xwummueckas >HEpPrusi B CBETOBYIO - Ceersiluecs TKaHU y pbIO U
HACEKOMBIX
B) MexaHWYecKass SHEPrus aKyCTHUYECKHMX BOJH B JJCKTPUYCCKYIO - B OpraHe
KopTtu BO BHyTpEeHHEM yX€
Cunte3 AT® mpoucxogur B MeMOpaHaxX MHTOXOHAPHUNA M 3aKI0YaTcs B
npucoeaunennd Kk AJI® ¢ocdarHoit rpynnel npu yuacTur (hepMmMeHTa 3a CYer
SHEPIMHM OKHCJCHHMS OPraHMYeCKUX BellecTB. Kak Ha3pIBaeTCs 3TOT mporiecc?
(oxucauTensHoe hochopuIrpoBaHUE)
Kakoro cioBa u3 npeyioKeHHBIX BApUAHTOB OTBETA HE XBATAeT B MPEIIOKCHHM:
"V enbHas TEIIONPOAYKIMS YMEHBIIAECTCA C ...... MacChl JKUBOTHOTO."?
a) yBEIIMYCHUEM 0) yMEHBIIICHHEM
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6. HanMeHbIIyIO TEIUIONPOBOTHOCTD UMEET:
a) MBIIIIEYHAast TKAHb TIPU CHJILHOM KPOBOTOKE
0) SIUACPMHC YeIOBEKa
B) JKMPOBas KJIeTYaTKa
I') MbIIICYHAs TKaHb P HOPMAJIBHOM KPOBOTOKE

7. TlepeuucnuTe dYeThIpE MEXaHU3Ma TEPMOPETYIISINHN, OMPEACISIONINX TEIJIOBOE
paBHOBecue B opranusme. (TermmonpoBogHOCTh, KOHBEKIIHS, TEIIOBOE U3IYUYCHHUE,
UCIIapeHHeE. )

8. B kakux MoOJeKyJlax KjeTKa 3amacacT XMMHYECKYI0 dHEPIHio, 3a CYEeT KOTOPOii
Opranusm coBepiiaeT padoty? (Mojekynbsl AT®D)

Moayns 3.
1. O kakoMm OHOJOTHYECKOM OOBEKTE€ HUIET peub. '[IpUHUMAEeT aKTHUBHOE
y4acTUe B IKU3HENEITEIBHOCTH KIeTKh. Yepe3 HeE€ MNPOUCXOTUT TEPEHOC
BEIIECTBA, B HEH JIOKAJIM30BaHbI OCHOBHBIE OHOAIEKTPUUYECKHE IPOIECCHI."
(MeMOpaHa KJIETKH)

2. PacTBOpHI ¢ 0JIMHAKOBBIMH OCMOTHYCCKUMHU JIaBIICHUSIMU HA3bIBAFOTCSI
a) U3oToHnYeckuMu  0) THIIOTOHUYCCKHMHU B) TUTICPTOHHYECKUMHU
3. Kak Ha3pIBaeTCs SIBJIGHWE CaMOIPOU3BOJBHOIO TIEpEHOCA BEIICCTBA U3

obnacti ¢ OoNbIIeH KOHIICHTpaIueld B 00JacTh ¢ MEHBIICH KOHIICHTpaIuen?
(Muddysns)

4. [lepeHoc MOJEKYJ W HMOHOB TPOTHB OJIIEKTPOXUMHYECKOTO TPaTUCHTA,
OCYIIECTBIISIEMBIA KJICTKOW 3a CUET DJHEPrHH METa0OIMYECKUX IMPOIECCOB,
Ha3bIBAIOT

a) aKTUBHBIM TPAHCIIOPTOM 0) MACCHBHBIM TPAHCIIOPTOM

5. Ota popMmyna ... Ha3bIBAETCS

a) paboTa Ha IPEOAO0JICHHE OCMOTHYCCKOTO JIaBJICHHMSI

0) pabota 1o npeooaeHUI0 TU(PPY3HOHHBIX CHIT

B) paboTa B TOJIC 3JICKTPOXUMHUECKOTO TPaJMCHTA

6. [TpomomKUTh KaXK10€ YTBEPKIACHUE

a) bromemOpaHa B COCTOSIHMH TTOKOSI IPOHMIIAEMA JIJIS - HOHOB KaJIHS

0) buomemOpaHa B COCTOSIHUM JACHCTBHS MTPOHUIIAEMA JIJISl - HOHOB KISl U HATPHUS
B) - IOHOB HATPUS

7. Uto mpencraBiaser co0OM  HAINpaBJC€HHOE JABWKEHUE DJIEKTPUUECKH
3apsHKEHHBIX YaCTHII IO ICHCTBUEM DJICKTPUUYECKOTO TOJIA? (3JICKTPUUCSCKUI TOK)
8. [lepeunciuTe  BUABI  MOJApU3ALMU B PacTBOpax  AJIEKTPOJHUTOB.
(a51eKTpOoTUTHYECKAS noJIsipu3aIus, MMOBEPXHOCTHAs noJisipu3anus,
MaKpPOCTPYKTYPHAs IMOJISIPU3aIIns)

9. JIBu>KeHHne B JKMAKOCTH B3BCIICHHBIX B HEH TBEpJbIX 4YaCTHII, Kallellb

WHOPOJHOW JKUIKOCTH WM Ta30BBIX ITy3bIPHKOB I0J JCHCTBHEM BHEIIHETO
AIIEKTPUIECKOTO TOJISI HA3bIBAETCS

a) Dnextpodope3om  0)anekTpoocMocoM B) addexrom JopHa

10.  IIpomomxkure dpaszy:"HampaBieHHOE TBMKEHUE IIIEKTPUUSCKH 3aPSKECHHBIX
YacTUI[ TMOJ JCHUCTBUEM DJIEKTPUUECKOTO TMOJs MPEJCTaBiIsieT COOOoi...".
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(3JIEKTpHYECKUI TOK)

11.  IlpuumHa pgucnepcuM  3aKIO4YaeTcss B TOM, YTO HA  BEIMYHHY
AJIIEKTPOCONPOTUBIICHUS] TPU TNOCTOSHHOM TOKE WJIM TNPH HHU3KMX 4YacTOTax
3HAYMUTEIIBHOE BIIMSHUE OKA3bIBACT

a) IOBEPXHOCTHAS TTOJIIPU3AIIHS

0) MaKpOCTPYKTypHAas TMOJISAPU3AIIHS

B) DJICKTPOJIUTHYECKAS TIOJISIPH3ALIUS

12.  HccnenoBanue mnepupuprUuecKoro KpOBOOOpAIIEHUsS IIyTEM H3MEpPEHUs
3JIEKTPOCOIIPOTHUBIICHHSI TKAHEH Ha3bIBAIOT (peorpaducii)

13.  HaiiTu cooTBeTcTBHE MEXIY (POPMYIION U €€ Ha3BaHHEM

E€MKOCTHOE COITPOTUBJIEHUE

AKTHUBHOE COIPOTHUBIICHHE

WHIYKTHUBHOE CONPOTUBIICHUE

14.  Kak Ha3piBatoTCa POpMYJIbI?

KOJIMYECTBO TEIIOTHI IIPX HArPEBAHUU MPOBOJHUKOB BEICOKOYACTOTHBIM TOKOM
KOJMYECTBO  TEIUIOTBI IPU  HAarpeBaHWM IPOBOJHMKA B  I[EPEMEHHOM
AIEKTPUYECKOM I10JIE

KOJIMYECTBO TEIUIOTHI IPU HArpEeBaHWU IPOBOJHHMKA B IIEPEMEHHOM MATrHWUTHOM
I10JIE

15.  JIONONHUTH BBICKA3bIBaHHE. 'Ue€M MEHBIIE TAHTEHC yrja IOTEpb, TEM ....
IUDJIEKTPUYECKHUE CBOMCTBA MaTepuaia

Jlydie

Xyxe

16.  MonHas mpoBOAMMOCTh IPUCYILA

pacTBOpam JIEKTPOJIMTOB

MeTajlIaM

MTOJIYTIPBOTHUKAM

paciuiaBaM HEKOTOPBIX COJIEN

Mopyns 4.
1. Kak HaspBaloT paszen (U3MKH, B KOTOPOM H3Y4YalOT MPUPOJY CBETA,
MIPOIIECCHI €T0 PACIIPOCTPAHCHHUS U SBIICHUS, IPOUCXOISIINE TIPUA B3aUMOICHCTBHH
CBETa ¢ BemeCTBOM. ( ONITHKO¥)
2. Haiiti cooTBEeTCBUE MEXKTy OIpeecHuEeM U (P OTOMETPUUCCKON BETMUNHON
a) BenuuwHa, XapakTepu3yoIlas MOIIHOCTh H3JIYYCHHS W paBHAs DHEPrUHU
AJICKTPOMArHUTHOW BOJIHBI, MPOTCKAIONICH B €JICHUIy BPEMEHHU 4Yepe3 JIaHHYIO
IIOBEPXHOCTh. (IOTOK HU3y4EHHS)
0) BenuurHa, YUCIEHHO PaBHAsI TIOTOKY U3JIYUYCHHS, IPUXOIAIIEMYCS Ha €IUHUILY
TeJeCHOro yria (Cuiia u3IydeHHs)
B) BennuuHa, 4uClieHHO paBHas TMOTOKY H3JIyYCHHs, MaJalOMIEMy Ha CIUHHUILY
IUTOIIA I 00 Ty4aeMoil MoBepXHOCTH (001y4EeHHOCTD)
3. [Toka3zarens TOTJIOMIEHUST €CTh BEJIMYMHA OOpaTHAs TOJIIMHE TaKOTO CIIOS

BEIIIECTBA, KOTOPHIA OCIa0JIsIeT HHTEHCHBHOCTh CBETA B
(2,3 paza)
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6 pa3

4 paza

3,2 pa3a

4. B uem uzmepsroTcs poToMeTpUIECKUE BETUIHHBI ?
CaeroBoii motok @ - B momeHax (Jim)

Cuia cBeta | - B kangenax (Km)

OcseniennocTts E - B mrokcax (JIk)

TenecHslii yron o - B crepaauanax (cp)

3 Ilepeuncnure TUOB (OTOXUMHYECKUX peakuuii. ((poTompucoeauHeHHE,
dborocunTe3)
6. Kak HaspiBaeTCs W3AyYEeHHE, MpPEACcaBIsioiee Co00M M30BITOK HaJ

TEIJIOBBIM M3IIYYCHHEM Tella TP JAaHHOW TeMIepaType MPU YCIOBUHU, €CIIH ITO
u3ydeHne o0najaeT JUIMTeNbHOCThI0 mocinecseuerns or 107°c u Gosbe.
(JTIOMUHECTICHITHECH)

7. [IpaBuno Crokca misg JIOMHHECHEHIIMMA TiacuT. "MakCHMyM CHEKTpa
JIOMHUHECIICHIINHA CIBUHYT MO OTHOIIICHHUIO K MaKCUMyMY CIIEKTpa TMOTJIOMICHUS B
CTOpoHY OoJiee JUIMHHBIX BOJH." (BepHo)

8. CrnekTp JTIOMHUHHUCLUECHIIMA HE 3aBHCHUT OT CTPOCHHUS PEIICTKH BEIIeCTBA
(HEeBepHO)
9. CoJIHEYHBIA CBET COACPIKUT

YIBTPAPHOIETOBOE H3TyUCHHE

HH(ppaKpacHOE U3IIyUYCHHE

JIFOMUHECIIEHTHOE U3JTyYCHUE

PEHTT€HOBCKOE U3ITYyYEHUE

Ja3€pPHOE UBITYUYEHUE

10.  XopoIIo MoryionaeT uHPpaKpacHble Tyuu
Bona

YEPHBIM pacTBOP MOJa B CEPOYIIIEPOIE

CTEKJIO

MOJTYIPOBOAHUKHU

11.  PacTteHus )KuByIIHE B TEMHOTE
MOTJIONIAIOT UH(PAKPACHBIE TyUr

OTpakaroT UH(PAKpACHBIE TyUU

12.  Kakwue 3¢ hexTs Jexat Bo CHOBE JAaHHBIX MEXaHU3MOB

IIpY HHPPAKPCHOM OOJTyUCHUU - TEILIOBBIC
IIpU yIbTPaPUOIECTOBOM O0IyICHUH - POTOXUMHYCCKUE
- DJICKTPUYECKHE

13.  Kak Ha3pIBaeTCs CBET, y KOTOPOTO JICKTPUUECCKUE KOJICOAHUS COBEPIIAIOTCS
B OJTHOM MJIOCKOCTHU? (ITOJIIPHU30BAHHBIN)

14.  Kak Ha3zpIBaeTcsl Teno, KOTOPOE MOTJIOIIAET MpH JIH000H TeMnepaTrype BCHO
NaJIAIONIYI0 Ha HETO JIYYUCTYIO S3HEepPruto? (a0COJIFTHO YEPHOE TEIIO)

15.  BoiOepure 10KHOE yTBEpKACHHE

JlazepHO€ M3My4YeHNE KOTEPEHTHO

JlazepHoe U3IydyeHHME MOHOXPOMATUYHO
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JlazepHOe M3ITydYeHNE HETOISIPU30BAHO

SpKocTh cadbIX JIA3epOB B MILTHOHBI Pa3 MPeBhIMaeT SpKocTh CoHIa

16. O xakoMm Buze GororddexTa uaeT peds: "DIEKTPOHBI BHIXOAT 32 MPEIEIbI
ocBemaeMoro BemecTBa. Habmronaercst y Mmeramios."? (BHEIIHUH (HoTOdPPEKT)

17.  Ilpu peHTreHOBCKOM OOJYy4YEHUU BEIIECTBA, COJEPIKAIIETO CBOOOTHBIC WIIH
cabo CBSI3aHHBIE DJIEKTPOHBI, MPOUCXOJUT PACCESIHHUE PEHTICHOBCKUX IIyYei,
COTIPOBOXK/IAIONIEECS YBEJIMYEHHEM JUIMHBI BOJIHBI PACCESHOTO U3ITyYCHHUS.
HasbiBaercs

s pexrom Kommnrona

3aKOHOM Mo3iun

3aKOHOM ODWHIITEHHA

18.  KorepeHTHOe paccesHHE PEHTICHOBCKOTO W3JIYYCHHS BO3HUKACT TIPH
YCIIOBUU

hv> A,

hv < A,

hv = A,

hv=0

7.3 Bonpochl U1sl IK3aMeHa

1. T'mapoamHamMuka HACTBHOM KUIAKOCTH. MjeanbHash KUIKOCTh. YpaBHEHUE
HEpa3pbIBHOCTH, YpaBHEHHE bepHyIlUH, UX IpakTUYECKOe MPUMEHEHNE.

2. T'maponuHamMuka BSI3KOW KUIKOCTH. Bs3koCTh kuakocTu. JlamuHapHOeE,
TypOynenTHoe nBrkeHue. Uucno PeliHonbaca. MeToabl onpenesieHus: BSI3KOCTH
KUJKOCTU: KaWJULIPHBIN BUCKO3UMETp U MeToJ CTOoKca.

3. ®usuyeckue cBoicTBa kpoBu. Cepjlle kKak MexaHudeckasi cucrema. Pabora mo
nepeMeneHno oobeMa KUIKOCTH.

4. duznueckue 3aKOHOMEPHOCTH JBIKEHHSI KPOBU B COCYIUCTON CHCTEME.
Mertoasl u3MepeHust 1aBICHUS KPOBH.

5. 3ByK Kak (usnueckoe siBieHHWe. AKyCTHKAa. 3BYK. VHTEHCHUBHOCTH BOJIHBI.
Axkyctuueckoe nasienue. Koapdumment orpaxkenus. Koadpuuuent 3atyxanus.

6. Hcrounuku w mpu€MHUKH 3ByKa. MeMOpaHbl, TpyObl, cupeHbl. [Ipuémuukm
3ByKa. D¢ dext omiepa.

7. 3ByKOW3JIy4ye€HHE B IHKUBOTHOM MHpE. WICHHUCTOHOTHUE, PBIObI, MTHUIIHI,
miekonuraroume. CiiyxoBoil anmapaT 4eJIOBEKa U dKUBOTHBIX.

8. 3ByK Kak TMCHUXO(QHU3UYECKOE SBJICHHE. YPOBEHb HHTCHCHBHOCTH 3BYKA.
[lIymomepsl. [llym u ero 3HaueHue B Ouoiorun u BerepuHapuu. UHppa3Byk.

9. ®dusuyeckue XapaKTEPUCTHUKH, CBOMCTBA U UCTOYHUKH yIIbTpa3ByKa. JleiicTBue
yIIbTpa3ByKa Ha OMOJIOTHYECKUE OOBEKTHI. Y IbTPa3ByK B MUPE KUBOTHBIX.

10. YnbpTpa3BykoBasi Tepamnus. YJIbTpa3ByKOBasi XHUPYprus. YJIbTpa3ByKoOBas
JMAarHOCTUKA. TMarHOCTHKA Ha ocHOBE A dekrta Jlomepa.

11. OcHOBHBIE ONIPEACIICHUS U 3aKOHBI TEPMOJIMHAMUKH.

12. TlepBoe Hayas10 TEPMOAMHAMUKH B OHONOrUU. TermnonpoyKuus.

13. IlepeHoc TemyaoThl B KUBBIX oOpranuzmax. @Ousuueckue MeXaHU3MBbI
TEPMOPETYJSLUUA.  TEIJIONPOBOJHOCTh, KOHBEKIMS, TEIUIOBOE  U3JIy4YCHHE,

17



ucnapeHue. TepMoAMHaMUYECKUE METOIbI JICUCHUS! B BETEPUHAPUU.

14. Bropoe Havano TepMOAUHAMUKUA B OMOJOruu. OCOOEHHOCTH TEPMOJUHAMUKHU
OTKPBITBIX CUCTEM. MI3MeHeHre SHTponnH B OMOIOTHYECKUX CHCTEMaX.

15. MexaHu3m aneKkTporenesa B kieTkax. CTpykrypa u QyHKIIUU OHOJOTHYECKUX
MeMOpaH.

16. [TaccuBHBIN TpaHCTIOPT BemiecTB uepe3 OmomemOpanbl. Ocmoc. uddysus.
Oo6neruennas nuddy3us.

17. AKTUBHBIN TpaHCHIOPT BELIECTB 4yepe3 OmomemMOpanbl. MemOpaHHas pa3HOCTb
MOTEHIINAIOB.

18. buonorenimansl. buonoreHnmansl  MOKOs. buomoreHmuannl  A€HCTBUSL
Meroasl u3MepeHHss OHUONMOTEHIMANOB. bHONMOTEHIUANbl B OHOJIOTHU U
BETEPUHAPUHU.

20. ITonspuzanust IUAAEKTPUKOB B DJIEKTPUUECKOM MOJIE. DIEKTPUUIECKUE SIBICHUS
Ha TPaHUIIE MEXKIY TBEPABIM TEIOM U KUJIKOCTHIO.

21. DnexkTpokuHeTHYeCKHUe sBieHUA. [lomsipu3aruss B pacTBOpax 3JIEKTPOJIUTOB:
AJIEKTPOHHAS, IOBEPXHOCTHAA U MAKPOCTPYKTYPHAs HOJISIPU3ALIUSL.

22. TlocTOSHHBIN TOK B OMOJIOTHMYECKHX O0BeKTax. DU3HOIOTUYECKOE IEHCTBHE
ITIOCTOSIHHOTO TOKA.

23. IlepeMeHHBIN TOK B OMOJOTHYECKUX OO0BEKTax. JleMCTBHE NEPEMEHHOIO0 TOKa
Ha OpraHu3M MJIEKOMUTAIOLIKX.

24. JleficTBuE SJEKTPOCTATUUECKOTO M IMEPEMEHHOTO 3JIEKTPUYECKOTO TOJICH Ha
YKMBOU OPTaHMU3M.

25. JleficTBME TIOCTOSSHHOTO M TIEPEMEHHOI0 MArHUTHBIX TIOJIEM Ha JKUBOM
OpTaHU3M.

26. JleficTBHE 2JIEKTPOMArHUTHOTO TOJIS HA )KUBOM OpraHu3M. DJIEKTPOMArHUTHBIC
MOJISl OPraHU3Ma U UX UCTOYHUKH.

27. MeTonpl 3NEKTPOBO3AECUCTBUS B BETEpUHApUU. METOIbl 3IIEKTPOTEPANHUH
(mapcoHBanuzanus, AuaTepmusi, UHAyYKToTepMus, Y BY Tepamnus, MUKpPOBOJIHOBAs
TEPaIs) ¥ SJICKTPOXUPYPIHH MPUMEHICMbIC B BETCPHHAPHH.

28. doromerpus. DHEpreTHdeckrue (HOTOMETPHUICCKIE XapaKTePUCTHKH.

29. ®otomerpus. CeroBeie (poTomMeTpuueckue BenwuuHbl. DoTOoMeTpuueckue
BEJTUYHHBI I YIbTPaQHOIETOBOM 00JIaCTH CIIEKTpa.

30. B3zaumoneiictBue cBera ¢ BemectBoM. [lormomnienue cBera. Puzmueckue
SBJICHUSI COIIPOBOK/IAIOIINE MOTJIOIIEHUE CBETA BEIIECTBOM.

31. JIlroMuHECLIEHIIHA. KBanrosslit MEXaHU3M JIFOMHUHECIICHIINH.
JItOMUHECIIEHTHBIN aHaJu3.

32. buonoruyeckoe AeHCTBUE BUIUMOI'O ONITUYECKOTO U3JIyUCHUSI.

33. buonoruyeckoe naeiicTBue WHPpakpacHOro u3NydeHus. Ero mpumeHeHue B
BETEPUHAPUHU.

34. buonorudeckoe nelcTBUE yIbTPadUONIETOBOTO M3IydeHus. Ero npuMeHeHue B
BETEPUHAPUHU.

35. Jlazepnoe uznyuenue. CBoiicTBa nazepHOro usnydeHus. [IpumeHnenue ero B
BETEPUHAPUH.

18



8 YueOHO-MeTOAUYECKOE U HH(POPMALIMOHHOE 00ecTieYeHUEe TUCITUTITTHHBI
(Moxyns)

1. IMorousimenB, B.A. buonormueckas ¢usuka: yueOHWK Ui By30B/ B.A.
[Toronpimes. —2-¢ usn., crep. - CII6. : Jlams, 2022. - 300 c.. mi. Tekcr:
HETIOCPEICTBCHHBIMN.

2. MpucHbiid, A.A. buodpusuka. Kypc nekuuii: yaeonoe mocodue/ A.A. IlpucHbli
- CII6. : Jlams, 2020. - 188 c.: mn. — (YueOuuku qis By3oB. CrerpanbHas
auTeparypa). — TeKCT: HemoCpeICTBEHHBIIH.

3. Apramsin, O. C. buodmsuka : yueOHO-MeTomuueckoe mocodbue / O. C.
Apramisg, B. A. Mumienko, E. JI. JleGenena ; mox o6m1. pexa. O. C. ApraiisH
M-Bo Hayku u Beicil. oOpa3oBanusi Poc. @enepanuu, Ypan. denep. yH-T. -
ExarepunOypr : U3a-Bo Ypanbckoro yH-ta, 2019. - 114 c. - ISBN 978-5-7996-
2621-1. - Teker ) AIIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1920460

8.2 nomosHHTE/bHAS JUTepaTypa
1. HNBanoB, . B. COopHUK 3a1ay TIO KypCy OCHOBBI (DM3UKU U OMOPU3UKHU
[DnekTpoHHbI pecypc] : yueOHO-MeToanueckoe mocobue / M. B. MBanoB. - 2-¢
U3JI., UCIIP. W JIoN. - DnekTpoH. fAaH. - CIIO. : Jlanp, 2012. - 128 c. - (YueOHuKH
s By30B. CrenuanbHas JIUTEparypa). - 3ari. ¢ TUTYJ. dKpaHa. - DJICKTPOH.

BEpCHUs ney. myOIuKaIu Bremnss CCBLIKA!
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3802
2. HNBanoB, Hrops BuaagumupoBuu. COOpHHUK 3a7ady 1O KypCy OCHOBBI

¢busuku U OMopuU3HUKK | y4yeOHO-METOA. MocoOue g CTyA. BY30B IO HaIlpani.

111100 - "3ootexuus" u cren. 111801 - "Berepunapus' / 1. B. sanos. - U3x. 2-

e, ucnp. - CIIo. [u ap.] : Jlaws, 2012. - 121, [3] c. - (YueOHMKHU IS BY30B.

CrieruaibHas TUTEpaTypa)

3. OcHoBbl Gu3uku U OMopu3uku : yueOHOe mocoOue uisl CTyH. BY30B IO

cremn. 310800 "Berepunapus™ u 310700 "3oorexuus” / A. U. XKypasnes [u ap.] ;

non pea. A. W. Xypasnera. - 2-e m3a., ucnp. - M. : Mup. - [b. m.] : BUHOM.

Jlabopatopwus 3nanui, 2008. - 383, [1] c. - bubmuorp.: ¢. 377-378

4. HBanoB, U. B. OcHoBbl (m3uku u Onodusnuku [DIeKTpoHHBIA pecypc] :

yuebHoe mocobue / U. B. UBaHOB. - 2-¢ W31, HCIpP. W JOM. - DJIEKTPOH. JaH. -

CII6. : Jlanp, 2012. - 208 c. - (YueOnuku s By30B. CrienualibHast IUTEpaTypa). -

3ara. ¢ TUTYI. dKpaHa. - DJIEKTPOH. Bepcus Med. MyOJuKanuu BHenHss ceplika:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801

5. Jlemenko, BsiuecsaaB I'puropseBuy. Meauiinackas u 6uogorudeckas Gpu3nka
—[Onexrponnsiit pecypc] : yueoroe nmocodue / B. I'. Jlemenko, I'. K. Unbny. -
OnektpoH.nad. - M. : Uudpa-M ; 2017. - 552 c. -

Bremusis cepuika: http://znanium.com/go.php?id=766789

6. Mequmuuckasi W OuWoJiormueckasi Qusuka [DIeKTpoHHBIH pecypc]
npakTUKyM : yaeOHoe mocodue / [B. I'. Jlemenko u ap.] ; pen. B. I'. Jlemenxo. -
OnektpoHn.jgad. - M. : Uudpa-M ; Munck : HoBoe 3nanue, 2017. - 334 c. -
Buemnss cepuika: http://znanium.com/go.php?id=608780
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http://znanium.com/go.php?id=608780

y4eOHO-MeTOoANYeCKre pa3padoTKM.

. buosornueckasi ¢pusuka: ydeOHO-Meroamueckoe nocodme/ E.B. CmaBopocona-
Bomorna ; Momnounoe : BITMXA, 2022. - 84 c.

. OcHoBbI GpuU3UKH U OMOPU3NKH | yIeOHO-METOJ. mocodue ayg CTyn. (ak. BET.
MEIUIMHBI W OuoTexHonoruii / M-Bo cenmbckoro xo3-a Poc. ®eneparum,
Bomnoron. I'MXA, Kad. marematnikn u Mmex. ; [coct.. H. B. Kucenesa, E. B.
CrnaBopocosa]. - Bonoraa ; Monounoe : BTMXA, 2014. - 105 c.

. OcHoBbl ¢u3uKNM M OHOGU3MKH [DIeKTpOHHBIA pecypc] : ydeO.-MeToaud.
nocobue It cTya. (ak. BEeTEPUHAPHOW MEIUIMHBI W OuoTexHosnoruii / M-Bo
cenbckoro xo3-Ba Poc. denepanuu, Bonoroackas I'MXA, Kad. xum. u ¢pusuky ;
[coct.: H. B. Kucenesa, E. B. CnaBopocoBa]. - Dnekrpon. naH. - Bomorma ;
Monounoe : BI'MXA, 2015. - 106 c. - Cucrem. TpedoBanusi: Adobe Reader
Bremmsas ceenka: https://molochnoe.ru/ebs/notes/733/download

8.3 IlepeueHb HH(POPMAUMOHHBLIX TEXHOJOIHH, HCHOJB3yeMbIX HPH
NpoOBeleHUH HAYYHO-MCCJIEI0BATEIbCKOH pPadoThl, BKJIIOYas IMepevYeHb
NPOrpaMMHOro odecneyeHuss 1 UHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

JIneH3noHHOoe MPOrpaMMHoOe obecredeHue:

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.U. OTCYCCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpusrtue 8. Koupurypanus, 1C: byxrantepus 8 (yueOHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynbrantlIroc

Kaspersky Endpoint Security mis ousaeca CtangapTHBIIH

CBoOoano pacnpocTpaHsieMoe JIMIEH3MOHHO0E NporpamMMHoOe
odecrmedyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.U. OTCYCCTBCHHOC

Sunexc.bpaysep

NHpopMaunoHHbIE CIPABOYHbIE CUCTEMBbI

— EnnHoe okHO aocTyna K 00pa3oBaTelbHBIM peECypcaM — PEKUM JIOCTYIIA:
http://window.edu.ru/

— UTIC «Koncynprantllitoc» — pesxxum gocryma: http://www.consultant.ru/
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— Wnrtepdakc - LleHTp packpwiTusi KopriopatuBHOW mH(Mopmanuu (cepBep
packpbITis HHpOpManmK) — pexkuM goctyna: https://www.e-disclosure.ru/

— HWndopmammonno-mpasoBoit mopran [APAHT.RU - pexum poctyma:
http://www.garant.ru/

— ABTOMaTU3MpOBaHHAas crhpaBouyHas cucrema «Cenbxo3rexHuka» (Web-
Bepcus) - pexxum gocty: http://gtnexam.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snextponnas 6ubnuoreka eLIBRARY.RU — pexum nocryma:
http://elibrary.ru

— Haykomerpuueckast 06a3a JnaHHBIX SCOPUS: 0a3za AaHHBIX pedepaToB U
IUTHPOBAHHUS — pEeXUM JocTyna:
https://www.scopus.com/customer/profile/display.uri

— OduumansHeii cailt deepanbHON CIYX OBl TOCYAAPCTBEHHON CTaTUCTUKHU
— pexxum noctyna: https://rosstat.gov.ru/ (OTKpBITBIH TOCTYII)

— Poccniickas Akanemuss Hayk, OTKpBITBIA JOCTYN K HAyYHBIM XypHajaM —
pexxuM gocryma: http://www.ras.ru (OTKpbITBIH TOCTYII)

— OdwurnmanpHblii calT MUHHUCTEpCTBA CeNbCKOro Xxo3siicTBa Poccuiickoi
denepanuu — pesxxum goctyna: http://mex.ru/ (OTKpbITBIN HOCTYII)

JIeKTPOHHBbIE OMOJIHOTEYHbIE CUCTEMBbI:

O DsexTpoHHbIH Onbnmoreunsiii kartagor Web MPBUC — pexxum moctyma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S
TATIC
ObC JIAHD — pexxum noctyna: https://e.lanbook.com/

SBC Znanium.com — pexum nocrtyma: https://new.znanium.com/
9BC FOPAUT — pexum nocryna: https://urait.ru/
5bC POLPRED.COM: http://www.polpred.com/

O DnekTpoHHas OWOMMOTEKAa  M3AATEIBCKOTO  IEHTpa  «AKaJaeMUSI».
https://www.academia-moscow.ru/elibrary/ (xomnexnus CITO)

o0 ObC ®I'bOY BO Bomoroackas IMXA - pexuMm Jocrymna:
https://molochnoe.ru/ebs/

o
o
0]
o

9. MaTepuajibHO-TEXHUYECKOe o0ecredeHue JUCIMILTHHbI

Yuebnas aymutopusi 1238 Kabuuer usuku. MexaHwka u MOJICKYJIsIpHAS
dusnka, IS TPOBENEHUS  MPAKTHUYECKHMX W JTAOOPAaTOPHBIX  3aHATHM.
OcHaieHHOCTh: YueOHast Mmebenb. ctoibl — 8, crynbsi — 16, mocka yueOHas
OcHoBHOE 000pyI0BaHKE U HATJIsAIHbIE TTOcOOus: TpuboMeTp, MassiTHUkK O6epOeka,
MaTEeMaTHICCKUN ¥ (U3MUCCKUI MasSTHUKH, IPYKUHHBIA MasTHUK, YCTAHOBKA IS
U3yYCHHUsl 3aKOHOB YIPYTOro M HEYNPYroro yaapa Ted, YCTAaHOBKA ISl W3YYCHHUS
ynpyrux nedopmanuii, ycraHoska s onpenenenuss CP/CV, Hacoc, ycTaHOBKa
AJIE  ONpPENENCHUs BSI3KOCTH JKHIKOCTH MeTogoM (CTokca, BUCKO3UMETHI,
YCTaHOBKA Ui OMpeAeNeHus KO3(PQPHUIUEHTa MOBEPXHOCTHOTO HATAKCHUA |


https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-
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/

METOJIOM OTpPBIBA KOJIBIIA, CEKYHIOMED, MITAHTCHIIUPKYIh, MUKPOMETD, JTNHEHKH,
TEPMOMETPHI.

YueOnas aynutopusi 1229 Kabuner ¢puszuku. DIEKTPUIECTBO U MArHETU3M,
JUIS TPOBENCHUA TPAKTUYECKUX U JA0OpaTOpHBIX 3aHATHH. OCHAIIEHHOCTH:
VYuebnas wmebennb. crombl — 13, crympss — 34, nmocka ydeOHas. OcHOBHOE
o0OpyZOBaHME U HAarJIAIHbIE TOCOOWS. YCTaHOBKA Ui M3YYCHHsS 3aKOHOB
Kupxroda, (peocrat, amrnepMeTpbl, BOJIbTMETPbI, CONPOTUBIICHUS, BHINPSIMHUTEIb),
yCTaHOBKA JIJIsl TIPOBEPKU 3aKOHOB TEPEMEHHOTO TOKa (amMrepMmerp, BOJbTMETD,
peocTaThl, KaTyIIKH HHAYKTHBHOCTH, KOHJICHCATOPHI, BBIMPSIMHUTEIb, IEPEMEHHOTO
TOKa), TepMoIllapa, MHKPOAMIIEPMETP, 3JCKTPOIUINTKA, TEPMOMETPBI, Mara3uH
CONPOTHUBJICHUM, yCTaHOBKAa JUIsl MCCJIEJOBaHUS 3aBUCUMOCTH COINPOTUBIICHUS
MPOBOJIHUKA U TMOJYNPOBOJHUKA OT TeMIEPaTyphl, DJIEKTPOIUIUTKA, MYJIbTUMETP
BP-11, ycraHoBKa Juist M3y4deHus p-N mepexoaa (MULIHAMIIEPMETPbI, BOJIBTMETP,
peocTaT, BeIIpAMUTENb B-4-12 ocumtorpad) 37aeKTpOHHBIA YYEOHBIH), YCTaHOBKA
JUTSL CHSITUSL XapaKTePUCTUK TPAH3UCTOPA, YCTAHOBKA [IJISl CHATHS XapaKTEPUCTUK
TPEXAIACKTPOIHON  Jammbl, ocIuiorpad, ycTaHOBKAa I OMpEIEICHUS
TOPU30HTAIBHON COCTABIIAIONIEH WHAYKIIMA MAarHUTHOTO Tojisi 3emuid (TaHTeH-
Oyccodb, peocrart, K04, Bempsamutenb B C-4-12. 9 | ammepmeTp).

Oobecneuenue odopazoBanus AJs jqun ¢ OB3

Jnst obecnieyenust 00Opa3oBaHUS HMHBAIHMIOB W JIMIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JIOPOBbSI peasin3alisl TUCHUITUHBI MOKET OCYIIECTBIISITHCS B
aJanTUPOBAHHOM BHJE, MCXOAS W3 HHIUBUIYAIbHBIX TCUXO(PU3UUECKUX
OCOOCHHOCTEW W MO JIMYHOMY 3asiBICHHUIO OOYy4YarolIerocsi, B YacTH CO3/aHUA
CIEIUATIbHBIX YCIIOBUH.

B crneuunanbpHbie YCIOBUST MOTYT BXOJWTH. MPEIOCTaBICHUE OTACIHHOM
ayIUTOPUHU, HEOOXOJUMBIX TEXHMUYECKUX CPEACTB, NPUCYTCTBHUE ACCHUCTEHTA,
OKa3bIBAIOILIETO0  HEOOXOJMMYIO  TEXHMYECKYIO IOMOIIb, BbIOOp  (opmbl
MPEAOCTABICHUS UHCTPYKIIUU MO TMOPSAKY MPOBEACHUSI TEKYIIETO0 KOHTPOJS U
MPOMEXKYTOYHOM  aTTeCTallid, UCIOJIb30BaHUE CHEIUATIbHBIX TEXHUYECKUX
CPEIICTB, MPEAOCTaBIICHUE TIEPEPhIBA IS PHUEMa TTUTIIH, JIEKAPCTB U JP.

Jlist U1 ¢ OTpaHWYEHHBIMHA BO3MOXHOCTSIMHU 3J0POBBSI TPEyCMOTpPEHA
OpraHu3aIvs KOHCYJIbTAINI C HCTIOJIb30BAHUEM dJIEKTPOHHON MOYTHI.

Y4eOHO-METOUYECKUE MaTepuainbl I CaMOCTOSITENIBHOW  paboThI
OOy4YaroIMXCsi U3 YHCIIa WHBAIUIOB W JIUI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSMHU
3mopoBbsi (OB3) mpenocTaBisroTcst B GopMax, aIanTHPOBAHHBIX K OTPaHUYCHHSIM
WX 3I0POBBSI U BOCIPUSITHS HHPOPMALIUH:

JInst mury ¢ HapyIIeHUsIMU 3PCHHUS .

. — 1npenocTtaBieHHWe 00pa30BAaTENBbHOTO KOHTEHTa B TEKCTOBOM
ANIEKTPOHHOM  (popmaTe,  MO3BOJSIOIEM  NEPEBOJUTH  MJIOCKONEYATHYIO
uH(pOpMaIHIO B ayAHaNIbHYIO (popMmy;

. BO3MOXKHOCTb ~ HUCIIOJIb30BaTh WUHAMBUIyAJIbHBIE YCTPOWCTBA W
CPEIICTBA, MO3BOJIAIOIIME aJaNTUPOBATh MaTEpHaNbl, OCYLIECTBIATH NPUEM U
nepegady MHGOpMalUKU C y4€TOM WHIAUMBHUAYaJbHBIX OCOOCHHOCTEH U COCTOSIHUS
3I0POBBS CTYACHTA,;
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. NPEAOCTABICHUE BO3MOXKHOCTU MPEJIKYPCOBOIO O3HAKOMIICHUSI C
colepKaHWeM Yy4eOHOW JUCHUIUIMHBI W MAaTepUalioM IO Kypcy 3a CUér
pasMeineHrs nHpopMauu Ha KOPIOpPaTHBHOM 00pa30BaTEIHLHOM MOPTAIE;

. UCTOJIb30BaHUE YETKOTO M YBEJIWYEHHOIO MO pasMepy Ipudpra u
rpaduuecknx 00bEKTOB B MYJbTUMEUINHBIX TIPE3CHTAIIUSAX;

. 03BYUYHBaHUE BU3yaJIbHOU uH(pOopMaIH, IIPEJCTAaBICHHOU
00y4JarImuMcst B XOZ€ 3aHATUH;

. obecrieueHue pa31aToOYHbIM MaTepuasom, Ty OIUpPYIOLUM
uH(pOpMaINIO, BEIBOJAUMYIO Ha 9KpPaH;

. o0ecrieyeHne 0cCO0Or0 pPEYeBOr0 pexuMa MPEenoJaBaHUs: JIEKIHH

YUTAIOTCS TPOMKO, pa300pUMBO, OTUETIMBO, C MAay3aMH MEXKIY CMbICIOBBIMU
OomoxkamMu  uH(popmanuu, oOecrneyuBaeTcs  HUHTOHUPOBAHHE,  IOBTOPEHHE,
aKLIEHTUPOBaHUE, NPOPUIAKTUKA PACCEUBAHNSI BHUMAHUS,

. MUHUMU3AIMS  BHEUIHErO0 IIyMa UM  00ECHeYeHHe CIIOKOHHOM
ayIMaabHOU 00CTaHOBKH,
. BO3MOXHOCTh BECTH 3alUCh y4ye€OHOW HMH(POpPMalHUU CTYyJEHTAMH B

ynoOHOM s HuX ¢dopMme (ayaualibHO, ayJAHOBH3YyalbHO, B BHJC IOMETOK B
3apaHee MOJATOTOBICHHOM TEKCTE).

Jlyist vt ¢ HapyIIeHUsIMU CITyXa:

. npenocTaBieHUe  00pa3oBaTENbHOIO  KOHTEHTa B TEKCTOBOM
AIIEKTPOHHOM (pOpMaTe, MO3BOJISIONIEM MTEPEBOAUTH Ay TUATbHYIO (OPMY JICKIIUU B
MJIOCKOTIEYaTHYIO0 HH(POPMAITHIO;

. HaJTu4Iue BO3MOYKHOCTH UCII0JIB30BaTh WHIUBUyaJIbHBIC
3BYKOYCHJIMBAIOIIIME YCTPOMCTBA M CYpJOTEXHUUYECKHE CPEJICTBA, MO3BOJIAIOIINE
OCYIIECTBIISITh IPUEM | TIepenady WH()OpPMAIIUU; OCYIIECTBISITH B3aUMOOOpaTHBIN
NePEBOJI TEKCTOBBIX U aynuodaiiioB (OJOKHOT JJIsl PEeUeBOrO BBOJA), a TaKKe
3alKCh U BOCIIPOM3BEICHUE 3pUTEIILHON HH(POPMAITUH.

. HAIMYWAE HATJISAHOTO COMPOBOXKICHHUS HM3ydyaeMOro MaTepualia
(CTPYKTYpPHO-JIOTHYECKHE CXEMbI, TaOmuilbl, TrpaduKd, KOHLUECHTPUPYIOLIUE U
oboOmiarorre HHPOPMAITUIO, OTIOPHBIC KOHCIIEKTHI, pa3aTOYHBIA MaTepra);

. oOecrieueHne TPAKTUKH OIEPEkKAIOMEr0 YTEHHUS, KOTJa CTYJISHTHI
3apaHee 3HAKOMSTCS C MaTepuajoM U BBIJCISIIOT HE3HAKOMBIC M HETIOHSTHBIC
cioBa ¥ )parMeHTHI,

. COUeTaHWE Ha 3aHATUSAX BCEX BHUJOB PEUEBOU JEATEIBHOCTH
(roBOpeHHUs, CIyIIAHWS, YTEHHUS, MHCbMA, 3PUTEIBHOTO BOCHPHUATHUS C JIMIA
TOBOPSIIIETO)

Jtst T ¢ HApYIICHUSMU OTIOPHO-/IBUTATEILHOTO aIlapara:

. BO3MOXKHOCTh UCII0JIb30BaTh CrielHaIbHOE MPOTrpaMMHOE
oOecreyeHune U crnennaibHoe 00opynoBanue, npeaocrasisemoe no auaun PCC u
MO3BOJIAIONIEE KOMIICHCHPOBATh JIBUTATENbHBIA Je(PekT (KOJMACKH, XOIyHKH,
TPOCTH U JIp.);

. NPEAOCTABICHUE BO3MOXKHOCTU MPEJIKYPCOBOIO O3HAKOMIJICHUSI C
CONlep)KaHWEeM Y4YeOHOW NUCHUIUIMHBI W MaTepHalioM I0 Kypcy 3a Ccuér
pasMeineHns nHpopMauu Ha KOPIOPaTHBHOM 00pa30BaTEIHLHOM MOPTAIE;
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. obecrieueHre OECTPEnsITCTBEHHOTO JOCTYIa B MOMEIICHHS, a TakKe
npeObIBaHUS HUX;

b HUCIIOJIB30BAHUEC AOIIOJIHHUTEIBHOT'O I/IH(l)OpMaHI/IOHHO—MGTOI[I/ILICCKOFO
obecreueHus:
http://umcvpo.ru/about-project - DenepalibHBI  TIOpTaj  BBICIIETO

oOpa3oBaHUs CTYJECHTOB ¢ MHBAIMIHOCTHIO 1 OB3

http://nvda.ru/ - TIporpamma skpanxoro mocryma «NVDA (Non Visual
Desktop Access)» («CunTe3aTop pedu») Ui IMepeBoja IMUCHbMEHHOW pedYd B
YCTHYIO

JlaHHBIN TIEpEUEHh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT
KOHTHHTE€HTa 00YJaroHXCs.
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10. l'[epellem, KOMIIETEHIIMIi, 3TAaNbl, OKA3aTeJIH U KPpUTEPUU OHCHUBAHHUS

Buonornyeckasi puzuka (36.03.01 BerepuHapHO-CaHHTAPHAS SKCIICPTH3A)

Lenp mucUmINHEL

dopmupoBaHue

MIpe/ICTaBJICHUH,

MTOHSITHH,

3HaHMH O (yHIAMEHTAIBHBIX
Ononmormyeckoil pU3UKK U HABBIKOB MPUMEHEHHS (pr3ndecknx U Onopu3nIeckux METOIOB B BETEpHHAPHON
KIIMHUYECKOH M OMOJIOrMYECKON MPaKTHKE.

3aKOHaX (U3MKH U

3amaun

JACIUIUIMHBI

1. U3yueHue 3aKOHOB MEXaHUKH, TEPMOANHAMHUKH, 3JIEKTPOMArHeTH3Ma, ONITHKU U aTOMHOH (DU3UKH B
NPUMEHEHUH HX K OHOJOTHYECKIM OOBEKTaM;
2. OBnageHue MeToiaMu J1a00PaTOPHBIX UCCIEIOBAHUM;
3. BelpaboTka yMeHHI 10 IPUMEHEHHUIO 3aKOHOB (DM3MKY B BETEPUHAPHON METULIMHE.

B mporiecce ocBOoeHUs TaHHOW JUCIUTUIMHEI CTYIEHT GOPMUPYET U IEMOHCTPHPYET CIEAYIONTHE

OO1EeKyIbTypHBbIe KOMIIETSHITUU

Komnereniuu IInanupyemsle pe3ynbrarel | TexHosoruu dopma Crynenu ypoBHeil ocBoeHuUs
Wune | ®opmymmpoBka o0yueHus (MHAUKATOPBI (dopmupoBan OLIEHOYHOTO KOMIIETEHIIUH
KC JIOCTHXKEHHS] KOMITETCHIINH) us cpencTaa

O6menpogeccHoHaNbHbIe KOMIETCHIINH

OIIK- | Cnocoben NA-lomk: 3Hath  TexHUKY | JIeknun CobecenoBanne | Huxe TMOPOroBOro

1 OIIPEIEIATh OezomacHocT u  mpasuia | JlJabopatopr | Otuer mo (Hey10BJIETBOPUTEIbHBII)
OGuonornueckuil | THMUHOI TUTHEHBI mpu | ble paboTel | TaGopaTopHOU Tpebyemble 3HaHUS, YMEHHS U
CTaTyc, o0crefoBaHNN KUBOTHBIX, | TecTupoBaH | pabote BIIAJICHUS HE C(HOPMHUPOBAHBI.
HOpMAaTHBHbIE cmocobbl X  (ukcanuy; | ue Tect Iloporosblii
OOUIEKITMHUYECK | CXEMBI xnuHuyeckoro | Kontponeha | Pemenue (Y10BJ1€TBOPHUTEILHBIIH)
W€ TOKa3aTeJId | NCCIEeIOBAaHNS JKMBOTHOTO H | s paboTa KOHTPOJIBHOM 3HaeT  (U3MYECKHE  OCHOBBHI
OpraHoB U MOPSIIOK HCCIIEI0BAHUS paboTHL. KHU3HEIEATEIbHOCTH OPraHU3Ma.
cucTeM OTJETBHBIX cucTeM Pedepar IpoaBuHYTHII (XOPOLIO)
Opra"u3ma OpTaHmu3Ma; METOMOJIOTHIO YMeeT TIpaMOTHO  OOBACHATH
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JKUBOTHBIX, a
TaKkKe KauecTBa
CBIpBS U
IPOAYKTOB
JKUBOTHOT'O U
PaCTUTENBHOIO
IIPOUCXOKICHUS

pacro3HaBaHusI
MMATOJIOTHYECKOTO TPoIecca
WUA-20nk-1 YMeTp cobupats u
AHAJIM3UPOBAThH
aHaMHECTUYECKHE  JaHHEIE,
MPOBOJUTH J1a0OpaTOpHBIE U

(yHKIIMOHATIFHEIE
HCCIICIOBAaHUS HEOOXOIUMEIC
JUISL OIpeAeIeHH s
OMOJIOTHYECKOTO craTtyca
JKHBOTHBIX

NI-3omk-1 Bnanets
MPAaKTHYECKUMHU HABBIKAMH I10
CaMOCTOSITEIIEHOMY

MPOBENCHUIO  KIIMHHUYECKOTO
00CIeIoBaHus KUBOTHOTO C
MPUMEHEHUEM KIIACCHUYCSCKUX
METO0B MCCIICIOBAHUMN

MPOIECCHI,  MPOMCXOJANINE B
opranmsme, ¢ OuodHU3MIECKOI
TOYKH 3pEHHS
BbIcokHii (OTIMYHO)

Buiageer 3HaHUSIMH 00 OCHOBHBIX
¢u3MYecCKHX  3aKOHAX W HUX
HCIIONIb30BAHUU B BETEPUHAPHU,
HaBBIKAMH paboTsl Ha
71a00paTOPHOM 00OPYIOBAHHH.
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OIIK-

Criocoben
000CHOBBIBATH U
peaT30BEIBATh
B
npoheccHoHab
HOM
JICSITETIBHOCTH
COBPCMCHHEIC
TEXHOJOTUU  C
HCIIOJIb30BAHUE
M
IpUOOPHOUHCTP
YMEHTAIbHOU
6assbl u
UCIIOJIb30BATh
OCHOBHBIC
€CTEeCTBEHHBIE,
Ouonoruyeckue
u
npodeccuoHaIb
HBIC TOHSTHS, a
TAKXKE METOIBI
OpU  pELICHUU
obmenpodeccno
HaJIBHBIX 32/1a9

W-1onk.4 3HaTh TEXHHUUECKHE
BO3MOXXHOCTH COBPEMEHHOTO

CIEIHATU3UPOBAHHOTO
o0opynoBaHus, METOIBI
pelieHus 3a7a4
npodeccnoHanbHON
NEeSTENBLHOCTH

U-20mk.4 YMETh TPUMEHATH
COBpEMEHHBIE TEXHOJIOTUU U
METO/Ibl HCCIIEJOBaHM B MpO-
(heccruoHaNTBHOM
JeSITEIbHOCTH,
HHTEPIIPETUPOBATH
TOJIy4YEHHBIE PE3YNbTaThI
W-3omk-4 Bnagets HaBbIkamMu
paboTs co
CIIeIUATN3UPOBAHHBIM
0o0opynoBaHHEM IS
peanu3anuy  TOCTAaBJICHHBIX
3a1a4 pu MIPOBEICHUN
HUCCIIEOBaHUNA U pa3paboTke
HOBBIX TEXHOJIOTHI

Jlexuun
JlabopartopH
ble paboTHI
TectupoBan
ne
KonTponbha
1 pabota

CobecenoBanne
Ot4er 1o
nabopaTopHOH
pabote

Tect

Pemenne
KOHTPOJIbHOU
paboTHI.
Pedepar

Huxe TOpPOroBOro
(HeYIOBJIETBOPHTEIbHBIIA)
Tpebyemble 3HAHUS, YMEHHS U
BJIaJICHUSI HE CPOPMHUPOBAHEI.
IToporoswrii
(Y10BJI€TBOPHUTEIbHBIIA)

3HaeT OCHOBHBIE (U3NYECKHE
SIBIICHYIS; (byHIaMeHTaTbHbIC
MOHATHSA, 3aKOHBI H TEOPHHU

KJIACCUYECKOM M COBPEMEHHOMU

¢U3UKN; WMeeT HaBBIKH B
MIOJITOTOBKE, OpraHu3aluiy,
BBITTOJIHEHUH (uszngeckoro

71a00paTOPHOTO MPAKTHKYMA.

TpoaBuHYTHIi (XOPOILIO)
YMeer BbIIEHATH KOHKPETHOE
¢u3nueckoe  copepkaHWe B
NPUKIAIHBIX 3ajavyax Oyaymien
JIeATEIbHOCTH; MIPOBOJUTH
9KCIEPUMEHTHl 10  3aJaHHOU
METOJIUKE, COCTaBJISATh OTUET H,
aHAJIU3UPYS pe3yabTaThl
HCCIIEJOBAHUS, JIeNIaTh BBIBOBI U
00001IIeH .

Bricokuii (0TIMYHO)

Baaneer METOoIaMU
HCCJICJOBAHUS HAa COBPEMEHHOM
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MpHOOPHOH TEXHHKE; METOJaMHU
CTaTHCTUIECKOM 00paboTkn
pe3yabTaToOB IKCIIEPUMEHTA,;
CIIOCOOHOCTBIO K 00O0OIIECHUIO,
aHaaM3y, TIIOCTAHOBKE IEIH U
BBIOOpPY TyTedl ee MOCTHXKEHHS
BBIOOPY MyTeH €€ JOCTIKEHHS
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