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1.Ilnanupyemble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE,
COOTHEeCeHHbIE ¢ IJIAHMPYEeMBbIMH pe3yabTaramMu ocsoenus OITOII

1.1. Hean u 3212494 AU CHUTINHBI

bakanasp mno wnHanpaeimenuro 35.03.07 TexHomorusi NPOW3BOACTBA U MEpPepadOTKH
CEJIbCKOXO3SMCTBEHHOW  NPOAYKIMH JOJDKEH OBITh  IMOATOTOBICH K  PEIICHHIO  3a/1ad
npodecCHOHAIIbHON  JIESTEIbHOCTH  CIEAYIOIIMX TUIIOB: MPOU3BOJICTBEHHO-TEXHOJIOTHUECKHIA,
OPraHU3aLMOHHO-YIIPABICHYECKUI U HAYYHO-UCCIIEI0BATENbCKU M.

Heap aucuumimHbl— GOPMUPOBAHUE TEOPETUUECKUX 3HAHUM, MPAKTUYECKUX YMEHUU H
HABBIKOB B 00JIaCTH (PU3UKHU, HEOOXOAMMBIX JUISl PEIIeHUs KOMIUIEKCHBIX 3aJad M0 OpraHU3aliu
NPOM3BOJCTBA M  NEpepabOTKE CEeIbCKOXO3SHCTBEHHOW TMPOAYKIMH B  COOTBETCTBHUH C
bopMupyeMbIMU KOMITETEHIUSIMHU.

3agauu IMCUMILINHBI

- u3yyeHue (U3MYECKUX SIBJICHHM, 3aKOHOB W TPaHUIl UX MPUMEHHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PU3NYECKUMHU BEIIMUYNHAMU, UX ONPENCICHUSIMU, (PU3UIECKIM CMBICIIOM, CITIOCO0aMHU U
€IMHULIAMU U3MEPEHHUS.

- [puOOpeTeHHe HAaBBIKOB pPabOTBI ¢ mpubopamMu © 000pyrOBaHHEM (U3NYECKOM
1ab0opaTopuu; HABBIKOB UCTIOIH30BAHMS PA3TUYHBIX METOIUK (PU3MUECKUX U3MEPEHHUH 1 00paboTKU
IKCIICPUMEHTAIBHBIX IAHHBIX; HABBIKOB IIPOBEACHUS aJICKBATHOTO (PU3HUYECKOTO MOJICITUPOBAHHS.

- MPUMEHEHHE B CBOCH MPAKTUYECKOM AEATEIbHOCTH 3HAHUU MO (PU3HMKE JUIS pelleHUus
TEOPETHUYECKUX U MPOU3BOJACTBEHHBIX 3a/1a4.

1.2. KoMneTeHUMY ¥ HHANKATOPBI UX JOCTHKEHU i
OIIK-1 CrnocoGeH pemiaTh THIOBBIE 3a7a4l MPO(EeCcCHOHAIBHON AESITEeNTbHOCTH Ha OCHOBE
3HAHWA OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX U OOMICTIPO(ECCHOHATBHBIX
JUCITUILIMH C MPUMEHEHHEeM HH()OPMallMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUN

Kon n HaumeHnoBanue ®opmupyemsle 3YH
WHAWKATOPA JOCTIKCHHUS
KOMIICTCHIIUN
NJ-1. OIIK-1 3HAHUA OO0yyaromuiicst JODKEH 3HAThOCHOBHBIC (DM3MUYCCKUC SBICHUS, 3aKOHBI 1
Pemraer tumoBkle 3agaun TPaHUIIBI X IPAMEHIMOCTH; OCHOBHEIC (PM3HICCKUE BEIIMIHUHBI U
npodecCHOHaTFHON (u3IYeCcKre KOHCTAHTHL, X OTPeeNICHNs, (PH3HIECKUI CMBICH, CITIOCOOBI
JIeITeIbHOCTH Ha OCHOBE Y SIVHHIIB KX U3MEPEHUS; GYHIaMEHTAIBHEIC (DH3HIECKUE OITBITHI U X
3HAHUH OCHOBHBIX 3aKOHOB POJb B Pa3BUTHH HAyKW; HA3HAYEHHUE U MIPHUHITUIBI JIEHCTBUSI BaXKHEHIIINX
MaTeMaTU4ECKHUX, ¢dmsuueckux npudopos (b1.0.13, OTIK-1 - 3.1)
€CTECTBEHHOHAYYHBIX YMEHHUs OOy4aromuics T0JDKeH YMETh 00BSICHUTh OCHOBHBIE HAOIIOIaeMbIe
JIUCIUIUIMH C TIPUMEHEHUEM MPUPOHBIE U TEXHOTEHHBIE SBICHUS U 3PPEKTHI C TTOZUIHH
MH(POPMAITUOHHO- GbyHIaMeHTaIbHBIX (PU3MISCKUX B3aUMOICHCTBHIA; yKa3aTh, KAKKe
KOMMYHHUKAITUOHHBIX 3aKOHBI OMKCHIBAIOT JAHHOE SIBJICHUE WITH d(P(PEKT; UCTOIKOBHIBATh
TEXHOJIOTHH CMBICH (PU3NYECKUX BEJIMUMH U MOHATHIH; paboTaTh ¢ mpubopamMu u

obopynoBanreM Gpu3nIecKoi 1ab0paTOPUH, UCTIOIB30BATH METO/IBI
aJIEKBATHOTO (DPU3MUYECKOTO MOJICITUPOBAHUS JIJISI PEUICHHS THIIOBBIX
3aja4 npodeccuonansHoi nesirensHoct (51.0.13, OTIK-1 -V.1)

HaBbIKH OOyuaromuiics: TOJDKEH BIIaIETh HABBIKAMHU HCIIOJIB30BAHHS OCHOBHBIX
001epU3NIecKUX 3aKOHOB M MPUHIIUIIOB JUIS PEIICHHS TUIIOBBIX 3a1a4
podecCHOHATBHON IS TeTbHOCTH; HaBbIKaM{ TIPUMEHEHHSI OCHOBHBIX
METOJI0B (PM3MKO-MaTeMaTHIECKOTO aHAIN3a JUISl PEIICHHs] THIIOBBIX
3aj1a4 Ipo(heCCHOHANBHOMN JIeSITeIbHOCTH; HABBIKAMH MTPABUIIbHOMN
9KCIUTyaTalliy OCHOBHBIX PHOOPOB 1 000py/IOBaHUS (PH3MIECKOMH
naboparopuu; 06pabOTKH U HHTEPIIPETUPOBAHNS PE3yIBTATOB
skcriepumenTa(b1.0.13, OIK-1-H.1)

2. MecTo mucuunanHbl B cTpykrype OITIOIT
JucuuruimHa «PHU3UKa» OTHOCUTCS K 00s3aTelbHON 4acCTHOCHOBHOHM MpodeccnoHaIbHON
oOpa3zoBarenbHOI porpammbl OakanaBpuara (51.0.13).




3. O0beM TMCUMIIMHBI M BU/IbI YUeOHOH padoThI

O0bem JAUCHUITIIMHBI «DusznKa

cocrasisier 4

3aueTHbIX enuHuibl  (3ET),

akaJeMHuecKHX 4aca (fasiee yacoB). JluciuminHa u3y4yaercst B 2 CEMECTpe.

3.1. Pacnipenesienne o0bemMa TMCHUILIMHBI 110 BUaM Y4eOHOH padoThl

144

Bun yae6HO# paboThI

KonnuecTBo yacos

KonTakTHas padora (Bcero) 56
B mom uucne:
Jexyuu (J1) 26
Jlabopamopmuvie 3auamus (J13) 26
Koumponv camocmosmenvuoii pabomot (KCP) 4
CamocTosiTesibHasi padora odyuaromuxcs (CP) 61
KonTpouab 27
Hroro 144
3.2. Pacnipeesienne yueOHOro BpeMeHH 10 pa3jaesiaM U TeMaM
B TOM YHCIIE A
Neo H Bcero KOHTaKTHas padoTa g
oMb aMMEHOBAHHUE pa3/elia U TEMbI 4ACOR CP z
J J13 KCP g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka
1.1 Marepus. JBmxenune 2,3 0,1 2,2 X
12 W3mepenune nuHENHBIX pa3MepoB 3,25 2 0,05 1.2 X
MPEIMETOB
13 H3mepenne npoMeKyTKOB BpEMEHH 2,25 0,05 2.2 X
CEKYH/IOMEPOM
1.4 DJIeMEeHTHI MOCTYNATEIFHOTO ABIKCHUS 2,4 2 0,1 0,3 X
15 IIpoBepka 3aKoHa cOXpaHEHUs UMITYJIbCa 2,3 0,1 2,2 X
1.6 3akonbsl HetotoHa. CHilel B IpUpPOJIE 2,3 0,1 2,2 X
1.7 DJIeMEeHTHI BpalaTeabHOTO JBUKCHUS 2,4 2 0,1 0,3 X
18 W3yueHre OCHOBHOTO 3aKOHA JHHAMUKH 3,25 5 0,05 12 <
BpaleHus
1.9 DJIeMEHTEI KOJIe0aTeIbHOE JBMKEHIE 2,4 2 0,1 0,3 X
Hccnenopanue koaebareibHOTO
1.10 JBIDKCHHSI, U3MEPEHHE YCKOPEHHUSI 3,25 5 0,05 12 <
cBOOOJTHOTO MAJACHUS IPU TOMOIIN
MasITHHKA
1.11 MexaHHYeCKHE BOIHEI 2,3 0,1 2,2 X
112 OCHOBBI CIIEIUATBHON TEOPUH 23 01 22 <
OTHOCHTEIHHOCTH
Paszzen 2. MonekyinsipHast GU3UKa U TEPMOANHAMHUKA
21 OCHOBBI MOJICKYJISIPHO-KHHETHYECKON 2.4 5 01 0.3 X
Teopuu. SIBieHus nepeHoca
2.2 MonekyssipHBIC SIBICHUS B ra3ax 2,3 0,1 2,2 X
2.3 MoeKyssipHBIC SBICHUS B KHJIKOCTSIX 2,3 0,1 2,2 X
2.4 UccnenoBanne TedeHUs BI3KOM HKUIKOCTH 3,3 2 0,1 1,2 X
HccnenoBanue CBONCTB MOBEPXHOCTHOTO
25 CJIOSI )KUIKOCTH, U3MEPEHUE 33 5 0.1 1.2 X
k03¢ duIrieHTa TOBEPXHOCTHOTO
HATSOKEHUS KUIKOCTH
2.6 MosnexyisipHbI€ SIBIIEHUS] B TBEPJIBIX TeJax 2,3 0,1 2,2 X
2.7 M3yuenue 3akoHa ['yka 3,3 2 0,1 1,2 X
2.8 HccnenoBanue Moyssi ypyroctu 2,3 0,1 2,2 X
2.9 IlepBoe HauanO TEPMOAMHAMUKU 2,4 2 0,1 0,3 X
2.10 BTtopoe Hauano TepMoIMHAMUKU 2,4 2 0,1 0,3 X
Pasznen 3. DnekTpudecTBO U 3JEKTPOMArHeTU3M
3.1 DJIEKTPUUECKOE M0JI€ B BAKYyMe 2,4 2 0,1 0,3 X
3.2 BeniectBo B 371eKTpUYECKOM M0JIE 2,3 0,1 2,2 X




Onexrpuueckue nenu. Vzmepenue

3.3 (hU3NYECKHUX BETUYUH IPHOOpaMHu C 2,25 0,05 2,2 X
0003HAUYCHHBIM KJIACCOM TOYHOCTH

34 [TocTosiHHOE MarHUTHOE TIOJIE B BAKYYME H 23 2 01 0.2 X
BEILIECTBE

35 HccneqoBanue MarHuTHOTO TOJIS 33 2 01 1.2 X
MMOCTOSIHHOTO MarHuTa

36 JBmkeHne 3apsHKCHHBIX YacTHII B 23 01 22 X
AIIEKTPUICCKOM U MarHUTHOM TIOJIe

3.7 [ToCTOSIHHBIN STIEKTPUIECKAN TOK 2,3 0,1 2,2 X
HccrnenoBanne 371€KTPOIIPOBOIHOCTH

3.8 MOy TIPOBOAHUKOB. M3ydeHne 3,3 2 0,1 1,2 X
MTOJTYITPOBOHUKOBOTO JTHO/IA

39 3J‘IeKTpOMaF}-II/ITHa${ HHIYKIHS 23 0.1 2.2 <
MIEPEMEHHBI AEKTPUYCCKUI TOK
HccnenoBanye nepeMEHHOIO U

3.10 BBITIPSIMIIEHHOTO TOKA MPH MOMOILU 3,25 2 0,05 1,2 X
ocuwniorpaga

3.11 DIeKTpOMarHuTHOE 1oJie 2,4 2 0,1 0,3 X

Pasnen 4. OnTuka

4.1 OCHOBBI TEOMETPUYECKONM ONTUKHI 2,35 0,15 2,2 X

42 W3mepenune pa3MepoB MaJIbIX 0OBEKTOB 33 5 01 1.2 X
IIPY IOMOIITH MHKPOCKOIIa

43 H3mepenue mpesena pa3penicHus 23 01 2.2 <
ONTHYECKOTO MpUbopa

4.4 Hucnepcus 2,35 0,15 2,2 X

4.5 BonHoBEIe cBOMCTBA CBETA 2,4 2 0,1 0,3 X
HccaemoBaHrie BOTHOBBIX CBOMCTB CBETA,

4.6 HU3MEpeHHUe JUTNHBI CBETOBOH BOJHBI TIPH 3,3 2 0,1 1,2 X
TTOMOIIY TU(PPaKIHOHHON PEIIeTKH

47 I'pagynpoBka crieKTpocKomna u 33 2 01 12 X
HCCIICIOBAHHE CIIEKTPOB
WzyueHne noixspuMeTpa, H3MepeHIe

4.8 KOHIICHTPAIIUH PaCTBOPOB ONITHYECKU 3,3 2 0,1 1,2 X
AKTHBHBIX BEIECCTB

4.9 KBanTOBEBIE CBOIICTBA CBETA 2,4 2 0,1 0,3 X

Paznen 5. KanroBas ¢u3nka. ®u3nka atoMa H aTOMHOTO sIpa

51 OCHOBBI KBAaHTOBOM MEXAHUKHU 2,2 2,2 X

5.2 OCHOBBI aTOMHOM (hU3HUKH 2,2 2 0,2 X

53 OCHOBBI ()M3UKH aTOMHOTO sIIpa U 2.2 5 0.2 X
3JIEMEHTAPHBIX YACTHII
KonTpons 27 X X X X 27
OO6111as TPYI0EMKOCTh 144 26 26 4 61 27




4. CTpPyKTypa U cofepKaHue JUCHUIIIMHBI

4.1. Conep:xkanue JUCHUNIMHBI

Pasnen 1. Mexanuka

Marepus. /IBukenue

Marepus. Buael marepuu: BelecTB M 1oJie. BHUIbI B3aMMOJEHCTBHN: IPaBUTALMOHHOE,
AJIEKTPOMarHuTHoOe, cinaboe, cuibHOe (snepHoe). JIBmwxkenue. DopMbl ABMKEHUS MaTepuu:
du3nueckas, XUMU4ecKas, OMOJIIOTHYecKasi, coluanbHas. B3auMocBsa3p GopM IBHXKEHUS MAaTEpUU.
®dusuka. Bzaumocssa3s Gusnku ¢ mpodeccueii.

DJIeMEHTBI OCTYNATEeIbHOI0 IBUKECHUS

Cucrema orcuera u cucrema koopauHar. Panmyc-sextop. Tpaekropus. Ilyts.
Ilepememienue. Bektop mnepememenus. CpenHsss CKopocTb. MTrHOBEHHasi CKOpOCTh. BekTop
ckopoctu. Cpennee yckopeHue. MruoBeHHOe yckopeHue. Bektop yckopenus.3akoHbl HbroToHA.
Macca. Cuna. Bektop cwibl. Wmnynbc. Bekrop wumnynbca. 3akOH COXpaHEHUS HWMIYIIbCA.
OCHOBHOE ypaBHEHME [IMHAMUKHM IOCTYNaTeIbHOro JABMKeHUsA. KuHeTnueckas sHeprus.
[lorennmanbHass oHeprus. [lomHas MexaHuWyeckass »SHeEprus. 3aKOH COXpPAHEHUs IOJHOM
MeXaHH4YEeCKOH 3Hepruu. PaboTa mocTostHHOM cuitbl. MOIIHOCTB.

DJIeMeHThI BPaIaTeJIbHOI0 ABHKEHHUS

VYron nosopora. CpenHsisi ymioBas CKOpPOCTb. MTHOBEHHas yIJIOBasi CKOpOCTh. Bekrop
yroBoi ckopocTd. CpenHee ymioBoe YCKOpeHHe. MrHOBEHHOE YIIIOBOE YycKopeHue. BekTtop
YIJIOBOTO YCKOpeHMs.LleHTpoCcTpeMHUTENbHOE, TAHTCHLIMAIBHOE M IIOJHOE YCKOpeHus.BpaieHnue
TBEPAOTO Tejla BOKPYI HENOJABMKHOM ocu. MoOMEHT ummyinbca. Bexkrop MoOMeHTa ummynbca.
Mowment mHepuuu. Teopema Ilrelinepa. MomeHT cuibl. Bexktop momeHTta cuibl. Ilnedo cuisl.
OCHOBHOE ypaBHEHHME BpallareIbHOTO ABMXKEHUSA. KHHeTHueckas »HEprus Bpallarollerocs Teja.
[TonHas MexaHWYECKasi SHEPrus BPALIAIOIIETOCs Tejla. 3aKOH COXPaHEHUs MOJHONM MEXaHWYEeCKOU
SHEPruu Bpaiarouierocs rena. Pabora mocTosHHOM CHITBL.

DJIeMeHTBhI K0/1e0aTeJIbHOT0 ABUKeHH S

[lepuognueckue konebanus. ['apmoHuueckue KojeOaHus. YpaBHEHHE TapMOHHYECKHX
koneOanmii. Cmemenune. Yacrora. Ilepmon. Amrummryna u (asza. OmpeneneHue aMIUIATYIbl U
HayalbHOU (hazbl KoeOaHW W3 HadalbHBIX yclOBUH. Bunabl konebaHuii W MX ypaBHEHUS.
[IpyKMHHBI MasTHUK. YpaBHEHHE [BWKCHUA IPYKMHHOIO MasTHUKA. Yacrora M NEepHUOX
KoneOaHul TPYKUHHOTO MasTHUKA. DU3NUYecKUid M MaTeMaTU4eCKUd MAasTHUKU. YpaBHEHHS
JIBUKEHMSI (PU3MYECKOTO M MareMaTHMYecKoro MasTHUKOB. YacTtora M mepuoa KojeOaHui
(GU3M4EeCcKOro 1 MaTeMaTHYECKOr0 MasiTHUKOB.

Mexannueckue BOJHbBI

BonHoBo#l mpouecc. YcioBUS BO3HUKHOBEHUS MEXAaHWYECKOM BOJHBL. JlJIMHA BOJIHBI.
CkopocTh pacnpocTpaHeHus BoiHbL. YacTtoTa BOSHBI. B3anMOCBS3b UIMHBI BOJIHBI, CKOPOCTU H
qacToTel. MHTeHCHMBHOCTb. CBOICTBA MEXAaHMYECKMX BOJH: OTPaXEHHE, IPEIOMIICHHE
(pedpakmusi), mornomeHue, wuHTepdepeHius. TuUMbl MEXaHWYECKHX BOJH: MPOJOJBbHBIC,
HoTnepevHsble, IIoCcKue, chepuyeckue, Oeryume, CTosume.

OcHOBBI CIeNMAILHON TEOPUH OTHOCUTEIBHOCTH

[Ipyauun otHocutenbHOCTH ['anmunes. OCHOBHOE NOJIOKEHHE TEOPUU OTHOCHTEIBHOCTH.
[Toctynaret CTO Oiinmreiina. [IpeobpazoBanus JlopeHna. PensTUBUCTCKUN 3aKOH CIIOKEHUS
ckopocTe. (OCHOBHOM 3aKOH PEIATUBUCTCKOW JHMHAMUKM MarepuaJbHOM TOYKU. 3aKoH
B3aUMOCBS3M MEXIY MacCOM U CKOPOCTBIO. 3aKOH B3aMMOCBSI31 MacChl M SHEPTUH.

Pazgesn 2. MoJiexyasipHasi pu3znka ¥ TEepMOIMHAMMKA

OcHoBBI Mos1eKyIsIpHO-KUHeTH4YecKoil Teopuu (MKT). SIBiienus nepenoca

OcHoBHoe ypaBHeHne MKT nins uneansHoro rasza. YpaBHEHHE COCTOSIHUS MJI€AIbHOTO rasa.
VYpaBuenue MenpaeneeBa-Knaneiipona aiist uaeansHoro rasza. [loctossnaas bonbimana. @usnyeckuii
cMbici noctosiHHOM bonbuimana.llepBoe nonoxenue MKT. Monekyna. Atom. Bropoe nonoxenue
MKT. Bpoynosckoe aBmxenue. J[duddysus Bemect. Tperbe mnonoxkenue MKT. I'padux
3aBHCUMOCTU CHJIBI B3aMMOJCHCTBHS OT DPACCTOSIHMS MexXIy Moiekyramu.Hanbornee BeposiTHas
ckopoctb. CpenHsas KBaapaTuuHas ckopocTh. CpenHsis apudmernyeckas ckopocTb. Kpupas
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pacnpeneneHuss MOJIEKYIl MACaIbHOIO ra3a mo ckopoctaM. lloHatne «sBieHus nepeHoca». 3aKkoH
Quka. [lpumeps! auddy3un BemECTB, HAXOMAMIMXCS B PA3IMYHBIX arperarHbIX COCTOSHUSX.
TeronpoBogHocTh. 3akoH Dypre. I[lpumepsl TEmIONPOBOAHOCTU. BSA3KOCTh WM BHYTpPEHHEE
tpenue. 3akoH HeroToHa. KoadduimeHT BA3KOCTH KaK XapaKTEPUCTHUKA CBOWCTB KHIKOCTEH.

MoJiekynsipHbI€e BJICHHA B TeJ1axX

[TonsaTne «razoo0pa3Hoe COCTOsIHHE BemecTBay. M3orepmudeckuii mpomecc. 3akon boitns-
Mapwuorra. ['paduku nzorepmudeckoro nporecca. Mzobapuueckuii mpomecc. 3akoH [eii-Jlroccaka.
I'paduxu wu3obapuueckoro mnpomecca. M3oxopuueckuit mnporecc. 3akon Ilapmsa. ['paduxu
U30X0puYecKoro mpouecca. Anunadarusiii nponecc. YpasHenue Ilyaccona. I'paguxu agnabarHoro
npouecca. llonarue <«Kuakoe COCTOSHHME BEHIECTBa». XapakTep MOJIEKYISAPHOIO IBUXKCHHSA B
KUJIKOCTSIX. [IOBEpXHOCTHBIN CIIOM B KUIAKOCTAX, MOJIEKYISIPHOE JABIECHUE U ITOBEPXHOCTHOE
HartsbkeHue.  KoaduuueHT noBepXHOCTHOro HarskeHMs. CMauumBaHME M HECMauuBaHME.
Kanmmuisipasie spnenus, gopmyna bopemnu-XKiopena.llonstue «TrBepaoe COCTOSHHUE BEIIECTBAY.
Kpucramimyeckue u amopdHble TBepble Tejaa. XapakTep MOJIEKYISPHOTO ABMKEHHS B TBEPIBIX
tenax. Ilonarue «nedopmanmsi», ee BuAbl M TUNBL. 3akoH [yka. Moaynab YHOpyroctu Kak
XapaKTEePUCTHKA CBOMCTB TBEPABIX TEIl.

IlepBoe Ha4Ya/10 TEPMOAUHAMHUKH

Tepmonunamuka. TepMmonuHaMpyeckas cucreMa. TUIBI TEPMOAMHAMHYECKHX CHCTEM.
TepmonnHamuueckue apaMeTphl. TepmonnHamuueckoe COCTOSIHHE CUCTEMBI.
Tepmoaunamuueckuid mpouecc. Buasl tepmoauHamuueckux mnpoueccos.Temneparypa. Cpenssis
KAHETHYECKasi PHEPTusl JBWDKEHUS Mojekyna. Yucno cremeneid cBoOonmel. BHyTpeHHSs sHEpTHs
OHOrO MoJii Ta3a U Jo0oi Maccel raza. CrnocoObl HM3MEHEHUS BHYTPEHHEH »Hepruu
cucTteMbl. ODU3NYECKUIT CMBICI IIEPBOTO 3aKOHA TEPMOJMHAMMKHU. lIprMeHeHHe InepBoro 3akoHa
TEPMOIMHAMUKH K H30IIPOLIECCAM.

Bropoe Haya/10 TepMOAMHAMUKH

IToHsATHE «TEIIOBBIE ABUTATEIN». YCTPOHCTBO TeruioBoro aAurarens. Lukn Kapuo. Pabora
terioBoro aBurarens. KosadduuueHt mnone3Horo JeHcTBUS TeIioBoro Asurarens. llyru
nosbiieHuss  KIIJI  TemnoBoro  pBurarens.llonstue «uHTpomus». Ilonstne «oOpartumblit
TEPMOAMHAMUYECKHIA TIPOIECC». OHTPONHS HW30JUPOBAHHOM CHCTEMBI TIpU  0OpaTuMoM
TepMOAMHaMU4eckoM mpouecce. IloHsATHe «HEoOpaTUMbI TEpMOAMHAMHYECKUH IPOLIECCH.
OHTponus W30JIMPOBaHHON CUCTEMBI pu HeoOpaTuMoM TEPMOJMHAMUYECKOM
nporecce.lMi3MeHeHne 3HTpONMM MpU OOpaTUMOM M HeoOpaTuMoM Ipolieccax. BTopoit 3akoH
TepMOoAuHaMUKH. [IpuMeHeHne BTOpOro 3akoHa TepMOAUHAMUKH K m3omnponeccaM. [ukn KapHo Ha
nuarpamme T-S.

Pa3ges 3 DiekTpruecTBO M 3JIEKTPOMArHeTU3M

DJIEKTPHYECKOoe 1oJIe B BAKyyMe M BelllecTBe

OnexTpuyeckuil  3apan. OJNEeMEHTapHbIM  ANEeKTpUYeckuil  3apsa. Bunel  3apsnos.
B3aumopelicTBue 3apsyKEHHBIX Tell. OiekTpusauus Tenl. 3akoH KyinoHa. 3akoH coOXpaHEHUs
anekTpuueckoro 3apsaa.llonstue «oanekrpudeckoe mone». CBOWCTBAa 3ANEKTPUUYECKOTO  IMOJIS.
Hanpsokennocts. Teopema Taycca. Ilpunumn cynmepno3unuu monedt. [lorennuman. PaGora
nosist.IIoraTne «1poBOAHUKY. [IpOBOJHUKH B IEKTPUYECKOM IOJIE. SIBIEHME 3IIEKTPOCTAaTUYECKON
uHayKuud. [lonsaTue «1udnexkTpuk». TUIIbI IUIIEKTPUKOB: MOISPHBIE U HENMOJIAPHBIE. JIUDIEKTPUKH
B IeKTpuYeckoM noie. llomsapuzanms nuanekTpukoB. J(nManexkTpudeckas MPOHUIAEMOCTb CPEIbI.
CerHeToaNneKTpUKH.

ITocTOAHHBI 1EKTPHYECKUIT TOK

IloHATHA  <«QIEKTPUYECKUM TOK», «IOCTOSAHHBIM DJIEKTPUYECKUM TOK».  YCIOBUSA
CyIIECTBOBaHMUS  JJeKTpuueckoro Toka. Cwumma Toka. IlmotHocTe TOkKa. Hampsbkenue.
Conportusnenue. Pabora Toka. MomHocts ToK.Ilpupoma Toka B Meramnax. 3akoH Owma ams
OTHOPOAHOTO M HEOJHOPOJHOIO ydacTKa WeNmW, JUIsi IoJHOM nend. 3akoH Oma B
muddepeHnraabHoM  Bujae. TeruoBoe neifictBue Toka. 3akoH  Jxoyns-Jlenma. Ilpupona
JIEKTPUYECKOrO0 TOKa B Trazax. Monumzamms ra3oB. [lonsatue «nomynpoBomHUKW». Tumbl
IPOBOAMMOCTH: COOCTBEHHAs, TPUMECHas, akienTopHas. [1omynpoBoJHIKOBbIE TIPUOOPHI: AUOIBI U
TPHUOABI — UX YCTPOHCTBO, IPUHIIMII PaOOTHI U IPUMEHEHHE.
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MarnuTHoe 1oJie B BaKyyme H BelllecTBe

[IonsiTne «MarHUTHOE TMOJ€». MAarHUTHOE B3aUMOJCHCTBUE NPOBOJHHUKOB C TOKOM.
Nunykiusa wmarautHoro mnois. Cuna Awmmnepa. MarHUTHBIE MOMEHT. MarHuTHBIA MOTOK.
HanpspkeHHOCTh MarHUTHOrO moJis. MarHutHas NpOHMIAEMOCTh cpenbl.llpupona mMarmerusma.
BemecTBa 1uaMaruuTHele, napaMarHuTHele, peppomMarauTabie. Touka Kropu.

DJIEKTPOMATHUTHAS MHAYKIHA U NePeMEHHBbIH JIEKTPUYECKUI TOK

SlBnenne snekTpoMarHuTHOM wuHAYKIMU. Onbir  @Papages. 3axkon Dapanes aud
NIEKTPOMarHuTHOW MHAyKuuu. Hanpasnenue umHaykuuoHHoro toka. IIpasuio JleHna m npasuio
npaBod  pyku.  SBinenwe  camouHaykuuu.  OJIC  camouHaykiuu.  MHAYKTUBHOCTH
npoBonHuka.llonsitue «nepeMeHHbli TOk». IlomydyeHue niepemMeHHOro Toka. JlelcTByromue
(@b dexTrBHBIC) 3HAYCHUS CUIIBI TOKA U HAINPSHKCHUS NIEpeMEHHOTo Toka. CONpOTHBIICHUE B IETIAX
MEPEeMEHHOI0 TOKAa: AaKTUBHOE, WHIYKTUBHOE, E€MKOCTHOe M IMoyiHoe (ummenaHc). Pabora u
MOIIIHOCTh MIEPEMEHHOIO TOKa.

JIeKTPOMATHUTHOE MOoJIe

[Tonsitue «anexTpoMarHuTHoE 1mojey». OCHOBBI TeOpUU MakcBesia i JIEKTPOMarHuTHOTO
noJig. YpaBHeHHsI MakcBesuia Juist 3ieKTpoMaraHuTHoro nosist. Bekrop Ymosa-Ilolintunra. llonstue
«OQIEKTpOMAarHuTHeIC KojeOaHus». KomebarenpHblii KoHTYp. KonmeHcatop. DIeKTpOEMKOCTh
KOHJIEHCATOpa. DHEPrusi dJIEKTPOCTATHUYECKOTO MOJS KOHJIEHCATOpa. DHEPrusi MarHUTHOTO TIOJIA.
DHeprusi AMEKTPOMAarHUTHBIX KojeOaHmWit. Yacrora WM mepuon coOcTBeHHBIX Kosebanuid.Illlkana
AJIEKTPOMAarHUTHBIX BOJIH. J[Mama3oHbl 3JEKTPOMArHUTHBIX BOJNH. MICTOUHWKH 3IIEKTPOMArHUTHBIX
U3JIy9CHHI. YCIOBHUS BOZHUKHOBEHUS AJIEKTPOMArHUTHBIX BOJIH.

Paszgen 4. OnTuka

DJIeMeHTbI FeOMeTPHYECKOoil ONTUKHU

CBeToBOIi JTyd. 3aKOH MPSMOIUHEHHOTO pacIpOCTPaHEHUs cBeTa. AOCONIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCHUTENBHBIN IOKa3arenb mpenomiieHus. OnTudeckas IUIOTHOCTh CPEIbI.
[Tpenenbublit yron npenomieHus. [Iporeccsl oTpaxeHuss U NpeIOMICHHS CBETa HA TPAHUIIE JBYX
MPO3PAYHBIX CPell. 3aKOHBI TEOMETPUUECKON ONTHKHU.

BoJsiHOBBIE CBOJiCTBA cBeTa

[Tonstne «wHTepdepenuss cBera». KorepentHbie BONHBL CrocoObl  HAOIIONCHUS
untepdepenu: onbIT FOHra, 6unpusmel Openens, 3epkana Openensi, uHTEpPepeHIUs Ha TOHKUX
IUICHKaX. Pa3HOCTh Xoma BOJH. YCIIOBHS BO3HUKHOBEHHUS MHTEPPEPCHIIMOHHBIX MAaKCHMYMOB U
MUHUMYMOB. OrmpeneneHue pe3ylbTUPYIONIEH  aMIIUTYAsl KoJdeOaHWW TpU  HAIOKEHUU
KorepeHTHBIX BoJH.IToHsATHE «IHdpakuus». YCI0BUS BOSHUKHOBEHHMS MAaKCUMYMOB M MUHHUMYM
mubpakiuu. Judpakuus cBera Ha AUQPAKIUMOHHON pemieTke. Mcnonp3oBanue audpakiinoHHON
pemieTku Ui U3MEpPEeHUs JUIMHBI CBETOBOM BONHBLIIOHATHS «ECTECTBEHHBIM CBET» U
«MOJSIPU30BaHHbIN cBeT». llomydeHne noiasipu3zoBaHHOTO cBeTa. 3aKOoH Maittoca A onpeneaeHus
WHTEHCUBHOCTH CBETa TPOMICANIETO Yepe3 TMOJsIPU3aTOp, aHAIW3arop, TMOJSPU3aTOp U
anamuzarop.llonstue «aucnepcusi». Ilokazarens mnpenomieHus BellecTBa. Buael nucnepcuu:
HOpMalnbHasg, aHoMaibHas. [lonarue «cmektp». Buasl cnexkrtpoB. Crektp momomieHus. CrexTp
ucnyckanus. CIuloniHele, JUHEHYaTble U mojocaTblie CeKTpbl. CIEKTpalbHbIN aHAIH3.

KBanToOBBIE CBOIICTBA CBeTa

[Ipupona tennoBoro uzmyudeHus. [loHATUS «0HAsg M CHIEKTpaJibHAs JTy4eUCITyCKaTelbHas
CIIOCOOHOCTBY», «IIOJIHAsE M CIIEKTpajbHasl JIy4eloINIOIIaTesIbHasg CIIOCOOHOCThY», «abCONIOTHO
yepHOe Telo». 3akoHbl TeruioBoro wusnydenus: Kupxroda, Credana — bomnbumana, Bumna.
3aBUCHMOCTh CIEKTPATbHONW CBETUMOCTH aOCOIIOTHO YEpPHOTO Teja OT AJWHBI BOJHBLIIoHSTHE
«porordpdexr». Buapl ¢orosdpdexra: BHemHUN U BHyTpeHHHH. HaOmroneHue BHeEIIHEro
doroapdekra. 3akoHsl BHewmrHero Qoro3ddexra. YpaBHenue OiHmTeiHa. Pabora BbIXOIA
anekTpoHa u3 Mertamna. KpacHas rpanuna dotorddexra.Oneir KomnroHna. 3akoH coxpaHeHUs
umnynbca anekrpona. OneiT I1.H. JleGenesa. JlaBnenue cBera Jyist aOCOMOTHO YE€pPHOro, O€rIoro u
3€pKaJIbHOTO TEa.

Pasnen 5. KBanToBasi pusuka. @usuka aroMa 1 aTOMHOIO0 s1/Apa

OCHOBBI KBAHTOBOI MeXaHMKH



Bomaer e bpoitns. @opmyna ae bpoitna. JQudpakmus 37€KTpOHOB W HEUTPOHOB B
kpucramiax.Heonpenenennoctu Ieitzenbepra. CooTHomeHHEe HeompeaeIeHHOCTe. BomaHoBas
bynkusa. Ypasuenus [lpenunrepa.

OcHoBbI aTOMHOM QU3NKH

Atomuctuueckas monesib. Monenb k. Tomcona. [lnanerapnas moaens atoma. IToctynarel
Bopa.®opmyna banemepa. Crektp wu3iydeHHs atomMa Boaopona. Pammyc opOHTBI 3JeKTpoHA.
CkopocTh 3J€KTpoHA. JHeprus aekTpoHa. CHEKTp SHEPruid 3JIEKTpOHA. YPOBHHM SHEPIUU.
KBaHTOBBIE uyMClIa: IVIaBHOE KBAaHTOBOE YHUCIIO, OpPOMTAIBHOE KBAaHTOBOE YMCIO, MAarHUTHOE
KBaHTOBOE YHCJIO, CIIMHOBOE KBaHTOBoe umcio. I[IpaBuia orbopa. Ilpunnun Ilaymu. IIpuniun
MUHUMYyMa >Hepruu. [lepuoandeckas cucrema snemenToB .M. Menneneena.

OcHOBBI (PM3UKH AaTOMHOI'O S1IPA ¥ 3J1eMEHTAPHBIX YaCTHL

Mogenu crpoenuss aromHoro sapa. OOo3HaueHue aromHbIX sifep. M3ortombl. M300aphi.
N3oronbl. [ledexkt wmaccel. Dueprust cBs3u. Snepusie cuiblIloHSATHE «pPaOAKTHBHOCTDHY.
EctecTBeHHass paanoOakTUBHOCTb. VICKyCCTBEHHas paauOaKkTUBHOCTb. THIIBI pPaJMOAKTUBHOIO
pacriaga: anbda-, Oera-, ramma-pacnaa. Ilepuon mnodypacnmaza. 3akOH PaJMOAKTHBHOTO
pacnana.llonstue «inepHsie peaknum». Cxema sAepHON peakuu. TUIBI SIEPHBIX PEAKIUMA:
peaxkius aHHUTWISILUY, peaklUn JeJIeHus saep, peakiuuu cunresa auep.llonstue «anemeHTapHbie
yactuubly». Kinaccudukamus sieMeHTapHbIX YacTHll. B3anMoneicTBUE >IE€MEHTApHBIX YaCTHII.
KBapku. @yH1aMeHTAIIbHbBIE B3aUMOJACHCTBHS.

4.2. Conep:xkaHue JeKIui

Ne /m HaumMmeHnoBaHue nexumu KomnnuectBo
4acoB

1 OJeMeHTHI IOCTYNaTeNbHOTO ABHXKCHHUS 2

2 DJeMEeHTHI BpalaTelIbHOTO JIBUKESHHS 2

3 DeMeHTHI K0J1e0aTeIbHOTO IBUKEHHS 2

4 OCHOBBI MOJIEKYIISIPHO-KHHETHUECKOH Teopuu. SIBIeHNs epeHoca 2

5 IlepBoe Hauano TepMOTUHAMUKU 2

6 Bropoe Havyano TepMoaMHAMUKI 2

I DIEKTPUUECKOE MOJIe B BAKYyMe 2

8 [TocTosIHHOE MarHUTHOE TIOJIE B BAKYyM€E U BELIIECTBE 2

9 DJICKTPOMArHUTHOE TOJIE 2

10 BoutHOBBIE CBOIICTBA CBETa 2

11 KBaHTOBEIE CBOICTBA CBETA 2

12 OCHOBBI aTOMHO# (hU3UKH 2

13 OcCHOBBI (PU3UKHU aTOMHOTO 5pa U 2JIEMEHTapHbIX YaCTHIL 2
Hroro 26

4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHH
Ne n/n Hanmenosanue 1abopaTopHOTO 3aHATHS Komnmuectso
4acoB

1 M3Mepenue TUHEMHbBIX pa3MepOB IPEIMETOB 2

2 H3ydeHre 0OCHOBHOTO 3aKOHA AMHAMUKH BpalleHUs 2

3 HccrnenoBanue konebaTeIbHOTO IBHKSHUS], U3MEPEHUE YCKOPEHHsI CBOOOTHOTO NaJeHHUs 2
NPY [TOMOUIN MasiTHUKA

4 VccnennoBanne TeueHus! BA3KOH KUAKOCTH 2

5 HccnenoBanne cBOMCTB MOBEPXHOCTHOTO CIIOS )KUIKOCTH, U3MepeHHe KodhuImeHTa 2
MOBEPXHOCTHOT'O HATSDKEHUS! JKUJIKOCTH

6 W3zy4enue 3akoHa ['yka 2

7 VccnenoBanue nepeMEeHHOT0 U BBINPSIMIIEHHOTO TOKA MPH MOMOIIH ocLiuiorpada 2

8 VccnenoBanrne MarHUTHOTO TT0JIS HOCTOSIHHOTO MarHUTa 2

9 HccnenoBanue IeKTPOIIPOBOIHOCTH TTOMYIIPOBOIHUKOB. M3yueHune moaypoBOIHUKOBOTO 2
Joja

10 M3mepeHne pazMepoB MaJIbIX 00BEKTOB IIPU IIOMOIIY MUKPOCKOIA 2

11 HccnenoBanue BOJTHOBBIX CBOMCTB CBETA, M3MEPEHHE JIJIMHBI CBETOBOM BOJIHBI ITPH TIOMOIIH 2
J(pakuIMOHHON penieTku

12 I'pagynpoBKa CHEKTPOCKOIA M UCCIIE0OBAHNE CIEKTPOB 2

13 Wzydenue nonsgpumerpa, M3MEepeHHe KOHLICHTPALMH PACTBOPOB ONTHYECKH aKTUBHBIX 2
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BCIICCTB

HToro 26

4.4. Conep:kaHue NPAKTHYECCKUX 3aHATHI
[IpakTuyeckue 3aHATUS HE IPEAYCMOTPEHBI

4.5. Buabl 1 cojiep:kaHie CAMOCTOSITEIbHOM PadoThl 00y4arommXxcsi
4.5.1. Buabl caMoCTOATE/IbHOM padoThl 00y4aloIIuXCcst

Bun camocTosTennbHO paboThl 00ydaromuxcs KonuuecTBo yacos
IoaroroBka K J1aDOpaTOPHBIM 3aHATHAM M K3aIIUTE J1a00PaTOPHBIX paboT 13
CamocCTosITeIbHOE H3yYeHUE OTAEIBHBIX TEM M BOIIPOCOB 38
[ToaroToBka K KOJUIOKBHyMaM (T€CTHPOBAHHSIM) 10
Hroro 61

4.5.2 CoaepxxaHue caMOCTOSITEIbHON PadoThl 00y4aI0IIMXCS

Ne n/n HanmenoBanue Tem KonnuecTtBo yacoB
1 Marepus. J[Buxenue 2,2
2 M3MepeHue TUHEHHBIX pa3MepOoB MIPEIMETOB 1,2
3 V3mepeHne MpoMeKyTKOB BPEMEHHU CEKYHIOMEPOM 2,2
4 DJIeMEHTHI MOCTYATEIHHOTO JABHIKCHUS 0,3
5 ITpoBepka 3akoHa COXpaHEHUST UMITYIIbCA 2,2
6 3akonbl HerotoHa. CHibl B IpUpOIE 2,2
7 DJIeMEHTHI BPAIaTeIbHOTO IBUKCHUS 0,3
8 W3ydyeHre OCHOBHOI'O 3aKOHA AMHAMUKY BPALCHUS 1,2
9 DIIEMEHTHI KoJIe0aTeIbHOE IBUKEHNE 0,3
10 HccnenoBanue konebaTeIbHOTO IBIKCHUS, U3MEPEHUE YCKOPEHHS CBOOOTHOTO 1,2

NaJIeHUs! IPH OMOIIY MasiTHUKA
11 MexaHU4€eCKHE BOJIHBI 2,2
12 OCHOBBI CHIeIMATIBHOI TEOPHH OTHOCUTEIBHOCTHU 2,2
13 OCHOBBI MOJICKYJIIPHO-KMHETHYECKOI Teopu. SIBneHus nepeHoca 0,3
14 MonekynsipHbI€ SIBICHHS B ra3ax 2,2
15 MosnekynsipHbI€ SIBICHHS B KHIKOCTIX 2,2
16 Hccnenopanue TeueHUs BA3KON KUIAKOCTH 1,2
17 UccnenoBanue CBOICTB MOBEPXHOCTHOTO CJIOS JKUJKOCTH, U3MEPEHUE 1,2
k02 huIIIeHTa TOBEPXHOCTHOTO HATSHKECHHUS JKHKOCTH
18 MosekymnsipHBIC SIBICHUS B TBEPIBIX TElaX 2,2
19 W3yuenne 3akoHa ['yka 1,2
20 HWccrenoBanne MOAyIs yIPYTrOCTH 2,2
21 [lepBoe Ha9aI0 TEPMOAMHAMHKH 0,3
22 Bropoe Havano TepMOTUHAMUKA 0,3
23 DJIeKTpUUYECKOE TI0JIC B BAKYyMe 0,3
24 BemecTBo B 2IEKTPHUYESCKOM ITOJIE 2,2
25 Onekrpuueckue nenu. VizMmepenne GU3ndecKux BEINIUH IIPUOOpaAMH C 2,2
0003HaYeHHBIM KJIACCOM TOYHOCTH
26 [TocTostHHOE MATHUTHOE TIOJIC B BAKYYME H BEIIECTBE 0,2
27 HccnenoBanme MarHUTHOTO OIS IIOCTOSTHHOTO MarHuTa 1,2
28 JIBr>xeHUE 3apsDKCHHBIX YaCTHIL B IEKTPUYCCKOM M MATHUTHOM I10JIE 2,2
29 TToCTOSIHHBIN ANEKTPUIESCKHNA TOK 2,2
30 HccrenoBanue 31eKTPOTIPOBOTHOCTH MTOMYIIPOBOJHHUKOB. M3yueHne 1,2
HOJIYNPOBOJHUKOBOT'O IMOJIA
31 OneKTpOMarHuTHasl MHIYKIMS U IEPEMEHHBIN 2JEKTPUUECKUN TOK 2,2
32 HMccnenoBanne nepeMEeHHOTO U BBINPSIMIIEHHOTO TOKa MPH IMOMOIIH ocluiorpaga 1,2
33 OHEeKTPOMarHUTHOE MOJIe 0,3
34 OCHOBBI T€OMETPUYECKOH ONTUKU 2,2
35 H3mepenne pa3MepoB MaJIbIX 00BEKTOB IIPY MIOMOITH MUKPOCKOIIA 1,2
36 M3mepenne npezena paspemeHns ONTHIECKoro npudopa 2,2
37 Hucnepcus 2,2
38 BoHOBBIE CBOMCTBA CBETA 0,3
39 HccnenoBanne BOJTHOBBIX CBOMCTB CBETa, M3MEPEHHE JIIMHBI CBETOBOM BOJIHBI ITPH 1,2
MOMOIIM JTU(PPaKIMOHHON peleTKH
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40 I'pagyupoBka cieKTpOCKOIa U UCCIIEIOBAHUE CIIEKTPOB 1,2

41 Wzydenue nonsipumeTpa, U3MEpeHHE KOHLEHTPALMH PACTBOPOB ONTHYECKH 1,2
AKTHBHBIX BEILIECTB

42 KBaHTOBEIE CBOMCTBA CBETA 0,3

43 OCHOBEI KBAHTOBOM MEXaHHUKHU 2,2

44 OCHOBBI aTOMHOH (hU3UKH 0,2

45 OcHOBBI (PM3UKH aTOMHOTO siIpa U JIEMEHTapHbIX YacTHIL 0,2
Hroro 61

5. YueOHO-MeTOAMYeCKOIl 00ecniedeHHe CAaMOCTOSITEIbHOIH PadoThbl 00y4ar0IMXCs M0
AUCHMITHHE

YyebHOo-MeTonnueckue pa3padbotku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO HOxHO-
VYpanbckuii ['AY:

1.®u3zuka [ DneKTpoHHBIN pecypc|: METOAMYECKHE YKa3aHUs K JIAOOPATOPHBIM 3aHATUSAM IS
o0y4Jaronuxcs mo HampasieHuio moArotoBku: 35.03.07 TexHomorust NpoU3BOACTBA U MEPEPAOOTKH
CEJIbCKOXO3SIUCTBEHHON MPOAYKIMU, MPOQUIIb MOATOTOBKU: TEXHOJOTUSI MIPOU3BOACTBA, XPAHECHUS
U 1epepaboTKH MPOIYKIIMH )KMBOTHOBOACTBA M PACTEHHEBOJICTBA, YPOBEHB BBICIIETO 0Opa30BaHUs
OakanaBpuart, kBanudukanus — 6akanaBp, popma obyuenus: ouHo-3aouHast / Coct. C.B. Illamuna,
H.P. IlraneBa. - Tpounk: Hxno-Ypansckuii TAY, 2020. - 71 «c¢. Pexum
nocryna:https://edu.sursau.ru/course/view.php?id=2842,http://nb.sursau.ru:8080/localdocs/ivm/00222.p
df

2.1llamuna, C.B. ®usuka [DnekTpoHHBIN pecypc]: METOAMYECKHE PEKOMEHIAIUU II0
OpTaHM3aIMN CaMOCTOSITEIBHONH pabOThl I OOYYArOIIMXCSl IO HAIMPABICHUIO TOJITOTOBKH:
35.03.07 TexHomorusi MPOU3BOJCTBA U MEPEPAOOTKH CEIbCKOXO3IUCTBEHHON MPOAYKIINH, TPODUIH
MOJATOTOBKH: TEeXHOIOTHSI IPOU3BOICTBA, XPAHCHUS M TIEPEePabOTKH MPOAYKIIUN )KUBOTHOBOJICTBA H
pPacTeHHUEBOJICTBA, YPOBEHb BHICIIETO 0OpazoBaHus OakajaBpuar, KBanuduxamus — Oakanasp,
dopma oOyueHus: ouHo-3aounas / C. B. lllamuna. - Tpounk: FOxuo-Ypanbckuii TAY, 2020. —
42¢.Pexxum
nocrymna:https://edu.sursau.ru/course/view.php?id=2842,http://nb.sursau.ru:8080/localdocs/ivm/00221.p
df

6.@oH/A OLEHOYHBIX CPEICTB /1JIsl IPOBEIEeHHs MPOMEKYTOUHOM aTTecTalliu 00yYaloUXCs
10 JMCHHUIIHHE
Jljig ycTaHOBJIEHUSI COOTBETCTBUSL YPOBHS MOATOTOBKU oOydaromuxcsi TpedoBanusmM @I'OC
BO pazpabotan ¢oHJ OLIEHOUHBIX CPEJCTB Ul TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU M MPOBEAECHUS
MPOMEXYTOUHOM arrectauuu oOyyarommxcss no aucuumiauHe. @OOHA OLEHOYHBIX CpEACTB
npencrasieH B [Ipunoxxenun.

7.0cHOBHAs M IONIOJTHUTE/IbHAsI y4eOHasl IMTepaTypa, HeoOXoAuMas 1Jisl 0CBOCHH
AUCUMIITUHBI
OcHOBHast ¥ JOMNOJHUTENbHAs ydeOHas nuTeparypa umeercs B Hayunoil OubnnoTteke u
ANIEKTPOHHOM MH(pOpMaMOHHO-00pa3oBarenbHo cpene PI'BOY BO 0xHo-Ypansckuii TAY.

OcHoBHas:
1. Bucman, I'. A. Kypc obmieit ¢pusmxu : yauedHoe nocodue : B 3 Tomax / I. A. 3ucman, O. M.
Tonec. — 8-¢ m3n., crep. — Cankr-IlerepOypr : Jlanb, [0. I.]. — Tom 1 : Mexanuka. MonekymsipHas

¢usuka. Konebanus u Bomasl — 2019. — 340 c. — ISBN 978-5-8114-4101-3. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/115200 (mara oOpamenus: 24.04.2020). — Pexum gocrtyma: ist

ABTOPH3. MOJIb30BATEIICH.

2. 3ucman, I. A. Kypc ob6meit ¢pusuku : yueOHoe mocobue : B 3 Tomax / I. A. 3ucman, O. M.
Tonec. — 8-e¢ u3n., crep. — Cankr-IletepOypr : Jlawp, [6. T.]. — Tom 2 : DIeKTpUYECTBO H
marHetTusm — 2019. — 360 c. — ISBN 978-5-8114-4102-0. — Tekcr : anekTpoHHbIH // Jlanb :
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https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/00222.pdf
http://nb.sursau.ru:8080/localdocs/ivm/00222.pdf
http://nb.sursau.ru:8080/localdocs/ivm/00222.pdf
https://edu.sursau.ru/course/view.php?id=2842
http://nb.sursau.ru:8080/localdocs/ivm/00221.pdf
http://nb.sursau.ru:8080/localdocs/ivm/00221.pdf
http://nb.sursau.ru:8080/localdocs/ivm/00221.pdf
https://e.lanbook.com/book/115200

JNIEKTPOHHO-OMOmMoTeunas cucrema. — URL:  https://e.lanbook.com/book/115201 (mara
oOpamienus: 24.04.2020). — Pexxum noctyma: i aBTOpU3. TIOIb30BaTEICH.

3. 3ucMmam, I'. A. Kypc o6mieit ¢husuku : yaebHoe mocobue : B 3 tomax / I. A. 3ucman, O. M.
Tonec. — 7-e m3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 3 : Ontuka. Pu3nka aTOMOB U
Moutekyi. du3uka aroMHOro sipa U mukpouactuir — 2019. — 504 c. — ISBN 978-5-8114-4103-
7.— Tekcr: onekrponHsld / Jlaub : snexkTpoHHO-OMOmmoreyHas cucrema. — URL:
https://e.lanbook.com/book/115202 (mara oOpamienus: 24.04.2020). — Pexum gocrtyma: s
aBTOPHU3. I10JIb30BATEIICH.

4, JlorynoBa, . B. Ilpaktukym no ¢usuke : yaebnoe nocodue / 3. B. JlorynoBa. — Omck
:Omckuii TAY, 2020. — 87 c¢. — ISBN 978-5-89764-833-7. — Tekcr : snekrpoHHbIi / Jlanb :
ANIEKTPOHHO-OMOMMoreynass cucrema. — URL:  https://e.lanbook.com/book/136149  (nara
obpamenus: 24.04.2020). — Pexxum goctyna: st aBTOPHU3. TI0JIb30BaTeICH.

5. Huxepos, B.A. ®usuka: coBpemennslii kypc / B.A. HukepoB. — 4-e u3n. — Mocksa :
HamkoB u K° 2019. — 452 c¢. : wun. — Pexum Jocrtyna: 10 MOJNUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=573262 (nara ooOpamenus: 24.04.2020). —
ISBN 978-5-394-03392-6. — TekcT : 3IeKTPOHHBIH.

JlomosiHUTEIbHAA

1. I'pabogckwuii, P. M. Kypc ¢usuknm : yae6noe nocodue / P. M. I'paboBckmit. — 12-e u3n.,
crep. — Cankr-IletepOypr : Jlanwp, 2012. — 608 c. — ISBN 978-5-8114-0466-7. — Tekcr :
AIIEKTPOHHBIH // Jlann : JNIEKTPOHHO-OUOIHOTEYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/3178 (mara oopamenwus: 24.04.2020). — Pexxum nocrtymna: s aBTOPH3.
I10JIB30BATEIICH.

2. Usanos, U. B. OcHoBbl pusuku u 6uodusuku : yuedHoe mocodue / M. B. IBanoB. — 2-¢
u3n., ucnp., gon. — Cankr-Ilerepoypr : Jlanp, 2012. — 208 ¢. — ISBN 978-5-8114-1350-8. —
Tekct :  amekrpoHHbI /  Jlanb  :  JNEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/3801 (mara obOpamienus: 24.04.2020). — Pexxum noctyna: Ui aBTOpHU3.
I10JIb30BATEIICH.

3. Kanmamnukos, H. Il. ®wusuka. WHTepHET-TeCcTHpOBaHHE O0a30BBIX 3HAHWHA :@ ydeOHOE
nocobue / H. I1. Kanamnukos, H. M. KoxxeBuukos. — Cankt-IlerepOypr : Jlans, 2009. — 160 c.
— ISBN 978-5-8114-0925-9. — TexkcT : anekTpoHHBIA // JlaHh @ 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/172 (nara oGpamenus: 24.04.2020). — Pexum
JOCTYTIA: JIJIsl aBTOPH3. TTOJIb30BATEIICH.

4. Kparkuii kypc oOmel ¢uszuku [dnexkrponnslii pecypc] / M.A. Crapoctuna - Kazaus:
NznarensctBo KHUTY, 2014 - 377 c. - [locTyn k nonHomy Tekcty ¢ caiita ObC YHuBepcuTeTckas
6ubmmoreka online: http://biblioclub.ru/index.php?page=book&id=428788.

5. Kypb6auer 1O. ®. dusuka [Dnexrponnsii pecypc| / HO.D. KypbaueB - Mockaa:
EBpasuiickuii oTkpbITBIM MHCTUTYT, 2011 - 216 c. - JlocTtyn k momHomy Tekcry ¢ caiita ObC
YauBepcuTerckas oubnuoteka online: http://biblioclub.ru/index.php?page=book&id=90773.

6. Jluennes, H. M. Kypc ¢usuku : yue6nux / H. M. JluBenueB. — 7-e u3a., crep. —
Cankr-IlerepOypr : Jlanb, 2012. — 672 ¢. — ISBN 978-5-8114-1240-2. — TekcT : neKTpOHHBbI# //
Jlanp : snmexkTpoHHO-OMONMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/2780 (mata
obparmenus: 24.04.2020). — Pexum goctyna: st aBTOPHU3. TOJIb30BaTeNEH.

8.Pecypchbl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « MHTepHEeT», HeodXoaMMBbIe IS
OCBOEHHUSI THCIHILIHHBI
1. EnvHoe OKHO A0cTyIa K yueOHO-MeTOqUUYEeCKUM pa3paboTkaM https://roypray.pd
2. OBC «M3narensctBo «Jlaub» — http://e.lanbook.com
3. OBC «YHuBepcuretckas oubmroreka online» — http://biblioclub.ru
4. Hayunas anexrponHas oudmmoreka «eLIBRARY.ru»—https://elibrary.ru
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9.MeTtoanueckue yKazaHus 111 00y4al0MXcsl M0 OCBOEHUI0 TUCIHUTIIUHBI

VYuebHO-MeToaMuecKue pa3paboTku uMmeroTcss B Haywnoil OubnmuoTexe M 3IEKTPOHHOM
nHpopmarmorHo-oopazoBarenbHOM cpene @I'BOY BO IOxno-Ypansckuit [AY:

1. ®usnka [DNEKTPOHHBIA pecypc|: METOAMYECKHE yKa3aHHs K JaOOpaTOpHBIM 3aHSATHIM
i oOydarommxcsi 1Mo HampapieHuio moarotoBku: 35.03.07 TexHomorust MpPOW3BOACTBA H
nepepadOTKH  CENIbCKOXO3SMCTBEHHOW — MPONYKIHMH, HPOQHIb  HOATOTOBKH:  TeXHOIIOTus
MIPOU3BOJACTBA, XPAaHEHUS W MepepadOTKU MPOAYKIMH >KUBOTHOBOJACTBA W PACTEHHUEBOJICTBA,
YpPOBEHB BBHICIIIETO 00pa3oBaHUs OakanaBpuar, KBaauQuKaus — OakanaBp, GopMa 00ydeHUs: OUHO-
3aounHas / Coct. C.B. lllamuna, H.P. IllTanesa. - Tpounk: IOxHo-Ypansckuii ['AY, 2020. — 71 c.
Pexum
nocrymna:https://edu.sursau.ru/course/view.php?id=2842,http://nb.sursau.ru:8080/localdocs/ivm/00222.p
df

2. lamuna, C.B. ®usuka [DIEKTPOHHBIN pecypc|: METOIUYECKHE PEKOMEHIAIUU 10
OpraHM3alyl CaMOCTOSITEIbHON paboThl il OOyYaroIIMXCsl IO HANpaBICHUIO MOATOTOBKHU:
35.03.07 TexHonOTUs MPOU3BOJCTBA U MEPEPAOOTKH CEITBCKOXO3SHCTBEHHON NMPOAYKIIUH, TPOQPHIH
MOJATrOTOBKU: TeXHOIOrus MpOU3BOICTBA, XPaHEHUS U MepepadOTKH MPOAYKIUU KUBOTHOBOJCTBA U
pPacTeHHUEBOJICTBA, YPOBEHb BHICIIETO OOpa3zoBaHUsl OakanaBpuar, KBanupukanus — Oakamasp,
dopma oOyuenusi: ouno-3aounas / C. B. Hlamuna. - Tpouuk: HOxno-Ypansckuit TAY, 2020. —
42c.Pexxum
nocryma:https://edu.sursau.ru/course/view.php?id=2842,http://nb.sursau.ru:8080/localdocs/ivm/00221.p
df

10.MnpopManuoOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYIIeCTBIEHNU 00pa30BaTeJbLHOI0
npoiecca no JMCIUININHE, BKIYAsA NepedeHb MPOrpaMMHOro odecrneyeHus u
HH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

— Huadopmannonno-cnpaBoyHas cucteMaTexaskcriept Ne20/44 ot 28.01.2020

— DOINEeKTPOHHBIN Karajor WNucturyra BETEPUHAPHOU MEIULIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe?Init+IVM_rusl.xml,simpl_IVM1.xsl+rus.

[IporpamMmMHoe obecrieueHue:

— MicrosoftOfficeBasic 2007 OfcProTri (MLK) OEMSofwareS 55-02293(cpokaeiicTBust —
beccpouno)

— WindowsXPHomeEditionOEMSofware Ne 09-0212 X12-53766 (cpokneiicTBusi —
Beccpouno)

— MyTestXPRo 11.0 Ne A0009141844/165/44 ot 04.07.2017 1. (cpox nelcTBuUs —
beccpouno)

— AntuBupyc Kaspersky Endpoint Security Ne 10593/135/44 or 20.06.2018 r.,
Ne20363/166/44 ot 21.05.2019 1.

— GoogleChrome. Be6-6payzep. CsoGoano pacmpoctpansemoe [10 (BecrutatHoe
IpOrpaMMHOE 0OecTeyeHHe)

— Moodle. Cucrema ympapienus o0ydeHuneM. CBobogHo pacmpoctpansiemoe [10
(GNUGeneralPublicLicense)

11. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOX0AUMAs IVISl OCYLIECTBJIEHUs 00Pa30BaTeILHOI0
npouecca no JMCUMIInHe

Yd4eOHble ayIMTOPHMH [JIA TNPOBEICHHUS Y4YeOHbIX 3aHATHH, IPeIyCMOTPEHHBIX
NPOrpaMMoii, OCHALICHHbIE 000PY10BaHNEM M TeXHHYECKHMH CPeICTBAMH 00y4eHUs!

1. Yuebnsle aymutopuu Ne424, ocHalieHHble 000pyI0BaHUEM U TEXHUUECKHUMH CPEIACTBAMU
JUISL BBITTOJTHEHUS J1a00paToOpHBIX padoT.

2. Aynutopus Ned21, ocHalleHHas MYJIbTUMEIUHHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJIEOTIPOEKTOD).

IMomemeHus 1J1s1 CAMOCTOSITE/ILHOM Pad0ThI 00y4aroUIUXCS
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1. Tlomemenne Ned20miss caMOCTOSTENbHOW pabOThl, OCHAIIEHHOE KOMIIBIOTEPHOMN
TEXHUKOH C TMONIKIOYeHHeM K ceTu «MHTepHeT» M o0ecreueHHeM JOCTyla B JIEKTPOHHYIO
nHpopmarmorHo-oopazoBarenbHyo cpenxy @I'BOY BO IOxHo-Ypansckuii [AY.

Ilepeyenb 000pyT10BaHUS U TEXHHYECKHX CPEACTB 00y4YeHHs: OCIuIIorpad, MUKPOCKOIT
MBU-1, nonsipumeTp, IMITaHTEHIUPKYIb, ceKyHaomep, Tepmomerp TTXK, HoyrOyk LenovoG570,
npoekTop ViewSonic. skpaH.
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INPUJIOKEHUE

®OH/I OHUEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TIPOBEJCHHS TPOMEKYTOYHOM aTTeCTaIlH
00yJarommxcs
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COIEPXAHUE
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TunoBsle KOHTPOJBHBIE 3aaHUs U (WIM) UHBIE MaTepHalibl, HEOOXOAUMBIE IJIsl OLIEHKU
3HAaHWW, YMEHUH, HaABBIKOB U (WIM) OMNbITa JAEITEIbHOCTH, XapaKTEPU3YIOLIUX
c(OPMHUPOBAHHOCTh KOMIIETEHIIMH B IPOLIECCE OCBOCHUS JUCHMIIIMHBL. ..o .neeneenennene...

Meronuyeckre MaTepraibl, OMPEISISIONINEe TPOLCTyphl OLICHUBAHUS 3HAHUM, YMEHUH,
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4.1. OteHOYHBIC CPEACTBA JIJIsl TPOBEICHUSI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH...........
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1. KoMnereHumu U MX MHAUKATOPBI, GopMHUpYyeMBbIe B IPOLECCe OCBOCHUs THCHUIINHBI
OIIK-1 CriocobeH pemarh TUIMOBBIE 33/1a4d MPOPECCHOHAIBHONW NEATEILHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MareéMaTH4eCKHX, €CTECTBEHHOHAyYHBIX M O0O0IEnpo(eCCHOHAIBHBIX

JUCHUIIIMH ¢ TPUMCHCHUCM I/IH(l)OpMaI_[I/IOHHO-KOMMyHI/IKaL[I/IOHHLIX TEXHOJIOTHUH

®opmupyembie 3YH HaumenoBanue
OLICHOYHBIX CPEJICTB
Kon n -
HaNMECHOBAaHUE = g
MH]MKaTOpa g % § Er
JIOCTHIKCHUS 3HaHWSA YMEHUSA HaBBIKH é[ [g %‘ §
KOMIIETCHIIUH g E E E
"
=
NA-1. OIIK-1 Obyuaromuiics OOyyaromuiics OO6yyaromniics Omnpoc Ha OK3aMeH
Pemaet TrnoBsie JOJKEH JIOJDKEH YMETb JIOJDKEH BIIAJIETh 1a00paTOpPHOM
3a1aun 3HAaThOCHOBHEIE OOBSICHUTD HaBBIKAMHU 3aHITUH
npodeccroHanbHON | (U3NYECKUE SBICHUS, | OCHOBHBIC UCTIONIb30BaHMS OTuer 1o
JIeTeIbHOCTH Ha 3aKOHBI ¥ TPAHUIIBI MX | HaOJII0facMble OCHOBHBIX nabopaTopHOi
OCHOBE 3HaHU NIPUMEHUMOCTH; NPUPOJIHBIC U obmedmnyeckux | pabore
OCHOBHBIX 3aKOHOB OCHOBHBIE TEXHOT'€HHBIE 3aKOHOB H Komnoksuym
MaTeMaTH4eCKuX, ¢bmnaeckue SIBIICHUSI U MPUHIUIIOB JUTS TectupoBanue
€CTECTBCHHOHAYYHBl | BEIWYUHBI U 3¢ deKTsI ¢ PELICHHUS THITOBBIX
X JUCILHIUINAH C ¢bmnaeckue MO3UINN 3a1aq
PUMEHECHNEM KOHCTaHTBI, HX (yHIaMEeHTaNbHBIX | MPOoQEeCCHOHATHLHON
MH()OPMAITMOHHO- oTpesieNIeH s, (usmuecKux JIeSITEIIbHOCTH;
KOMMYHUKAIIMOHHBIX | (DM3UYECKUI CMBICI, B3aUMOJICHCTBHIH; HaBBIKAMHU
TEXHOJIOTHI CHOCOOBI U €IMHULIBI | YKa3aTh, KaKUe NPUMEHEHHUS
UX U3MEPEHHS; 3aKOHBI OCHOBHBIX METOJIOB
(dyHIaMeHTaNbHbIe OIHCHIBAIOT ¢bu3uko-
(r3HYeCcKHe OBITHL U | JTAHHOE SIBJICHUE MaTeMaTH4ecKoro
HX pOJIb B Pa3BUTHU i 3G exT; aHalu3a st
HayKH; Ha3HAUeHUE U | MCTOJIKOBBIBATh PELICHUsSI THITOBBIX
NPUHIMIBI ISHCTBUS | CMBICI 3amaq
BayKHEHIIMX (usmIecKuX npodeccruoHaIbHON
(br3nIecKux BEJINYUH U JIeSITEIIbHOCTH;
mpubopos (51.0.13, TIOHATHIT;, paboTaTh | HaBBHIKAMU
OIIK-1-3.1) ¢ mpudopamu u MIPaBUIBHOM
o0opynoBaHuEM 9KCIUTyaTalH
(usrueckoit OCHOBHBIX
naboparopum, prOOpPOB U
HCIOJIb30BaTh obopynoBaHus
METOJIbI buznyeckoi
aJIeKBaTHOTO naboparopuy;
(huzngeckoro 00paboTku 1
MOZEINPOBAHUS WUHTEPIPETHPOBAHU
JUISL peTLICHNS s Pe3yNbTaToB
TUIOBBIX 3a1a4 skcriepumenTa(bl.
npodeccuonanpro | 0.13, OTIK-1-H.1)
1 IeSITeNbHOCTH
(b1.0.13, OIIK-1 -
V.1)
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2.HOKa3aTeJ'[I/I, KPUTEPUHA U HIKAJIA OHCHUBAHUA UHAUKATOPOB TOCTUKCHUHA C(l)OpMPIpOBaHHOCTI/I KOMIIeTEeHI M

N/I-1. OIIK-1 Pemaer TumoBble 3amadud NpodheCCHOHAIBLHON IeATEILHOCTH Ha OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTreMaTHYeCKUX,
€CTECTBEHHOHAYYHBIX JUCIUIUINH C TPUMEHEHHEM MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

ITokazarenu Kputepuu u nikana oleHUBaHUS pe3yNbTaToB 00y4eHHUs M0 AUCIUILIMHE
OLICHUBAHHUSA Henocrarounslii ypoBeHb JlocTarouHslii ypOBEHb CpenHuii ypoBeHb Bricokuil ypoBeHb
(®opmupyemsie 3YH)

b1.0.13, OIIK-1-3.1

OO6yuaromuiicst He 3HaeT OCHOBHBIE
(bu3HUecKye SIBICHHUI U 3aKOHBbI,
BEITMYHMHBI X KOHCTaHTHI,
Ha3Ha4YCHUS PU3NUECKUX IPHOOPOB

Ob6yuaromuiicst c1abo 3HaeT
OCHOBHBIC (pU3HMUYECKUE SBICHUS,
3aKOHBI, BEIMYUHEI, HX
oTIpeneNieHusI ¥ PU3NIECKUN
CMBICJI, Ha3HaYeHHe PU3nIecKux
pudopoB

OO0yuaromuiicst 3HaeT
(U3MIeCKHii CMBICI ¥ SIHHUIIBI
HM3MEPEHUs] OCHOBHBIX
(U3NIECKUX BEITMYNH,
SIBJICHUS,3aKOHBI, HA3HAYCHUC
¢dusnyeckux mpudopos, ¢
HE3HAYUTEIHHBIMU OLTHOKAMH M
OTAETIHHBIMU ITpobenaMu

OO0yuaromuiicst 3HaeT QpU3HIeCKUi
CMBICJI M ZIMHULIBI H3MEPEHHS
OCHOBHBIX (PU3HIECKIX

BEJIMYMH, IBJICHHUS, 3aKOHBI, HA3HAYCHHE
¢u3maeckux npudopos ¢ TpedyeMoit
CTCIICHBIO ITOJIHOTHI U TOYHOCTH

b1.0.13, OIIK-1 -V.1

OO6yuaromuiicst He yMeeT yKa3ars,
KaKUe 3aKOHBI OTMCHIBAIOT TAHHOE
sSIBIICHHE WITH 3P PEKT,
MCTOJIKOBBIBATh CMBICI (DU3UUECKUX
BEIIMYMH U MOHSTHUH, HCIIOJIb30BaTh
(huzngeckue mpuOOPHI s
pCIICHHUS THIIOBBIX 3a/a4
npopeCCHOHAIBHON NeSITEIbHOCTH

Ooyuaromuiicst c1abo ymeeT
yKa3aTh, KAKHE 3aKOHBI ONTUCHIBAIOT
JIaHHOE SIBJICHUE WK 3 eKT,
HCTOJIKOBBIBATH CMBICI (PU3NUECKUX
BEJIMYMH M MOHATHH, HCIOIB30BATh
puOOPHI 1 000PYIOBAHUS
¢uzndeckoii Taboparopun

OOyuaromuiics ymeeT ykasarh,
KaKHe 3aKOHbI OIUCHIBAIOT
JJaHHOE sIBJICHUE WIHN 3P eKT,
HCTOJIKOBBIBATh CMBICIT
(bU3NYCCKUX BETMYHH U MOHATHIH,
UCIIONB30BaTh NPUOOPHI 1
obopynoBaHue (HH3UIECKOI
nabopatopuu ¢
HE3HAYHUTEIBHBIMH
3aTPYAHCHUSIMH

OOyuatommuiicss yMeeT caMOCTOSTEIILHO
yKa3aTh, KAKHE 3aKOHBI OMUCHIBAIOT
JaHHOE sIBJICHUE WK 3P eKT,
HCTOJIKOBBIBATh CMBICI (PU3NUECKUX
BEJIMYHH H IOHATHI, HCIOIb30BATh
puOOPHI 1 000pynOBaHNE PHINISCKON
naboparopun

b1.0.13, OIIK-1-H.1

OO0yuaromuiicst He BIaIeeT
HaBBIKaMH HCIIOJIB30BAHUS
OCHOBHBIX 0011e(U3HUECKUX
3aKOHOB U ITPUHITUIIOB
MIPUMEHEHHS OCHOBHBIX METOJIOB
(hM3MKO-MaTEeMaTHUECKOTO aHATIHN3a
JUISL pEILICHNUS] TUTTOBBIX 3a/1a4
npodeccroHaIbHON 1eSTEIbHOCTH

Ooyuaromuiicst c1abo Brageer
HaBbIKAMHUHCIIOIB30BAHUS
OCHOBHBIX 00111e(pr3nIecKux
3aKOHOB M NPUHIIUIIOB,
NPUMEHEHHS] OCHOBHBIX METOJIOB
(bU3MKO-MaTEeMaTHUECKOTO aHAIN3a
JUISL pELIICHUs] TUTTOBBIX 3a/1a4
podecCHOHATBHON AeATETbHOCTH

OO0yuaromuiicsiBaieeT HaBEIKaMH
HCIIOJIb30BaHMUS OCHOBHBIX
0011e(hU3NIECKUX 3aKOHOB U
TPUHITUIIOB, METOAAMHU (DH3HUKO-
MaTeMaTHYECKOro aHaau3a s
PEIICHHSI TUIIOBBIX 3a/1a4
po¢eCCHOHANBPHON IeATEIIEHOCTH
¢ HEOOIBIITUMH 3aTPyTHSHISIMH

OO0yuaromuiicst cBOOOTHO BIageeT
HAaBBIKM MCIIOJIL30BaHMS OCHOBHBIX
0011ehU3NIECKUX 3aKOHOB U
NPUHIIUAIIOB B BAKHEHUIIINX
NPaKTHYECKUX MPHIOKECHUSIX;
NPUMEHEHHUST OCHOBHBIX METO/IOB
(hU3MKO-MATEMATHYECKOTO ISl PELICHUSI
THUIOBBIX 3a/1a4 MPO(eCcCHOHATBHOM
LEATEIILHOCTH
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3.TunoBble KOHTPOJILHBbIE 3a1aHNsI U (MJIM) MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE JIJIS1 OLlEHKHU
3HAHUIi, YMEHH i, HABBIKOB U (W) ONBITA 1eSITeIbHOCTH, XaPAKTEPU3YHIIUX
c¢()OpMHPOBAHHOCTH KOMIIETEHIHI1 B polecce 0CBOEHUS TUCHUIINHBI

TumoBbie KOHTPOJIBHBIC 3a/IaHUST U MaTEPHAIIbI, HCOOXOAUMEBIE I OLICHKH 3HAHUH, yMEHUN
Y HaBBIKOB, COZIEPHKATCS B yUeOHO-METOAMUECKHUX Pa3pabOTKax, MPUBEACHHBIX HUXKE!

1. ®usnka [DNEKTPOHHBIA pecypc|: METOAMYECKHE yKa3aHHs K Ja0OpaTOpHBIM 3aHSATHIM
i oOydarommxcsi 1o HamparieHuto mnoarotoBku: 35.03.07 TexHomoruss mNpou3BOACTBA M
nepepadOTKH  CENIbCKOXO3SMCTBEHHOW — NPONYKIHMH, NPOQHIb  HOATOTOBKU:  TeXHOIIOTHS
MIPOU3BOJCTBA, XPaHEHUS U MepepadOTKU MPOAYKIMH >KUBOTHOBOJICTBA W PACTEHHUEBOJICTBA,
YPOBEHb BHICIIET0 00pa3oBaHus OakanaBpuar, kBanudukaius — 6akanaBp, popma oOydeHHS: OUHO-
3aouHast / Coct. C.B. lllamuna, H.P. llltanesa. - Tpounk: FOxno-Ypansckuii I'AY, 2020. — 71 c.
Pexum
nocrymna:https://edu.sursau.ru/course/view.php?id=2842,http://nb.sursau.ru:8080/localdocs/ivm/00222.p
df

2. lamuna, C.B. ®usuka [DAEKTPOHHBIA pecypc]: METOIWYECKHE PEKOMEHIAIUU 10
OpraHM3alil CaMOCTOSITENIbHOM paboThl A OOYyYaroIIMXCsl IO HAampaBICHUIO MOATOTOBKHU:
35.03.07 TexHonOTUsI MPOU3BOJICTBA U MEPEPAOOTKU CEITBCKOXO3SMCTBEHHON MPOIYKIIMH, TPO(UIH
MOJATrOTOBKU: TeXHOIOrus MpOU3BOICTBA, XPaHEHUS U MEepepadOTKH MPOAYKIIUU KUBOTHOBOJCTBA U
PaCTCHHEBOJICTBA, YPOBEHb BBICIICTO O0pa3oBaHWs OakanmaBpwar, KBamnpukamms — OaxayiaBp,
dopma oOyuenusi: ouno-3aounas / C. B. Hlamuna. - Tpouuk: FOxuno-Ypansckuii TAY, 2020. —
42c.Pexxum
nocryma:https://edu.sursau.ru/course/view.php?id=2842,http://nb.sursau.ru:8080/localdocs/ivm/00221.p
df

4. MeToau4yeckue MaTepuaJbl, onpeae/siioime npoueaypbl OeHUBAHUS 3HAHUI, yMEHHH,
HABBIKOB U (MJIH) ONIBITA AEATEIbHOCTH, XapaAKTEePU3YIIIUX ¢GOPMHPOBAHHOCTH
KOMIeTeHI Ml

B nanHoM paznene MeronMuecKue Marepuaibl, ONPEAENSIIOUIUE MPOLEAypbl OLICHUBAHUS
3HAHUM, YMEHHI, HABBIKOB U (WJIM) OMbBITA EATEILHOCTU MO JUCHUIUIMHE «DU3HNKAY, MPUBEICHBI
MPUMEHUTEIBHO K KaXJIOMY M3 HCIOJNb3YEMbIX BHJIOB TEKYLIErO KOHTPOJS YCIEBAEMOCTU H
MIPOMEKYTOYHOM aTTECTALMK O0YJarOITUXCS.

4.1. OueHo4YHbIE CPEACTBA IS MPOBeIeHUS TEKYIEro KOHTPOJISI YCeBaeMOCTH
4.1.1.0npoc Ha J1a00paTOPHOM 3aHATHH

Onpoc Ha 11a0OpPAaTOPHOM3AHITHH HWCHOJB3YETCS JJISl OIEHKM KadecTBa OCBOCHUS
oOy4JarolmMcss OCHOBHOHM mpodeccnoHaabHON 00pa3oBaTeNnbHOM NporpaMMmbl MO  OTIACIBHBIM
BOMPOCAM W/WJIM T€MaM IUCHUIUIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToapa3paboTKy «DPusnka
[D7eKTpOHHBINA pecypc]: METOIMYECKHe YKa3aHUs K Ja0OpaTOpHBIM 3aHATHUAM Ul 00ydaromuxcs
no HampasieHuto noAarotoBku: 35.03.07 TexHonoruss TNPOM3BOJACTBA U  IepepadOTKU
CEJIbCKOXO3SHCTBEHHON MPOAYKIMH, MPO(UIb MOATOTOBKU: TEeXHOIOTUS MPOU3BOACTBA, XPAHEHUS
U 1epepaboTKH MPOIYKIIMH KHUBOTHOBOACTBA M PACTEHHEBOJICTBA, YPOBEHB BBICIIETO 00pa3oBaHUs
OakanaBpuat, kBanudukanus — 6akanasp, Gopma obyueHus: ouHo-3aouHas / Coct. C.B. llamuna,
H.P. IlraneBa. - Tpounk: HOxno-Ypanmsckuii TAY, 2020. - 71 «c¢. Pexum
noctymna:https://edu.sursau.ru/course/view.php?id=2842,http://nb.sursau.ru:8080/localdocs/ivm/00222.p
df») 3apanee cooOmarorcsi oOyvaromumcs.OTBET OLCHUBACTCS OLEHKOH «OTIHMYHOY, «XOpPOLIOY,
«YIAOBJIETBOPUTEIILHOY MITH «HEYIOBIECTBOPUTEIHHO.

Ne OneHouHbIE CPEeNCTBA Kon 1 HaumeHOBaHME
HMHAMKAaTOPa KOMIETEHIIUU
1 Tema 1 «3mepeHne TMHEHHBIX Pa3MePOB IPEAMETOBY» na-1. OIIK-1
1. Uro HazpiBatoT Qusnueckoii BenmuarnHoi? [IpuBeaure npumeps! GH3NYECKHX Pemaer TunmoBsle 3agaun
BEJTMYMH. npodeccroHaIbHON
2. Yrto Ha3bIBalOT eAMHUIEH (H3idecKkoi BenmmunHbl? [IprBenTe npuMepsl OCHOBHBIX | JIESTEILHOCTH Ha OCHOBE
Y IPOU3BOJIHBIX SAMHHIT (PH3UUECKUX BEJIMUYHH. 3HAHUH OCHOBHBIX
3. Uto mOHUMAIOT MO/ M3MEpEeHHEM (HU3MIECKON BETMUUHBI? 3aKOHOB MaTeMaTH4YECKUX,
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4. Kakue Bujibl u3MepeHnii pU3HMIecKuX BEIMYHH U3BECTHBI? €CTECTBEHHOHAYYHBIX

5. Uto Ha3bIBaIOT HEMOCPEACTBEHHBIM M3MepeHueM? [IpuBeaute npumMepsl JUCLUIIIHH c

HETOCPEICTBEHHBIX N3MEPEHHUH. MIPUMCHEHHEM
nHPOPMAITMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTHH

Tema 2 «/3yueHne OCHOBHOTO 3aKOHA JHHAMHUKH BpAIICHUS» WA-1. OIIK-1

1. Kaxoe aBmxeHHE Tesa Ha3bIBACTCs BPAIATEIbHBIM? Pemraer THmoBsle 3anadyn

2. Yto Ha3BIBaeTCA YIIOBEIM IIepeMerieHueM? 3aluIuTe U OOBSICHATE pacieTHYI0 | IpodeccHoHaNbHOM

¢dopmymy. KakuMu earHHIAME U3MEPSIOT 3Ty BEIHYHHY? JIEeSITETBHOCTH Ha OCHOBE

3. Uro Ha3bIBaeTCs YIIIOBOH CKOPOCTHIO? 3alUIIUTE U OOBSICHUTE PACUETHYIO 3HaHUH OCHOBHBIX

¢dopmyny. KakuMu earHHIAME U3MEPSIOT 3Ty BEIHYHHY? 3aKOHOB MaTeMaTH4eCKHuX,

4. Yo Ha3bIBaeTCs YIIIOBBIM yCKOpeHHEeM? 3alUIIUTe U OObICHUTE PACUETHYIO €CTeCTBEHHOHAYYHBIX

¢dopmyny. KakuMu earHHIAME U3MEPSIOT 3Ty BEIHYHHY? JUCLUIIIHH c

5. 3anumure u 00BsICHUTE (HOPMYITBI CBSI3H MEKTY THHEHHBIM H YITIOBBIM MIPUMCHEHHEM

NEPEMELLEHUSIMY, TUHEHHON U YITIOBOM CKOPOCTSAMU, IMHEHHBIM U YITIOBBIM UHPOPMAITHOHHO-

YCKOPEHUSIMU TOYEK BPAIAIOIIErocs Tema. KOMMYHHKaIIMOHHBIX

6. JlaiiTe ompeneeHus], HAMIIUTE U 0OBSICHUTE (POPMYIIBI: a) MOMEHTA CIIIB; 0) TEXHOJIOTHIA

MOMEHTa WHEPIUHU MaTepHaIbHOM TOUKH; B) MOMEHTA HHEPIIHH BPAIAIOIIETOCS

Tena. B Kakux eanHUIAX U3MEPSAIOT 3TH BETHIHHBI?

7. IlpuBeante GOpMYNUPOBKY M (POPMYITy OCHOBHOTO 3aKOHA BpallaTeIbHOTO

JIBHDKCHHUSL.

Tema 3 «MccnenoBanue koae6aTeIsHOTO IBUKEHUS, U3MEPEHHE YCKOPEHHS UA-1. OIIK-1

CBOOOJTHOTO MaJJCHUS ITPH TIOMOILY MasiTHHUKA) Pemraer THmOBBIE 3amauu

1. Yto Ha3bIBAIOT KOJICOATEIBHBIM JBHKCHHEM ? npodeCCHOHATBLHON

2. Yto Ha3BIBAIOT FApMOHUUYECKUM ocLmsTopoM? IlpuBenute mpumMepsl JIESITETPHOCTH Ha OCHOBE

TapMOHUYECKOTO OCLIIIISTOPA. 3HaHUH OCHOBHBIX

3. Uto Ha3bIBAIOT (PU3NIECKUM MASITHUKOM ? 3aKOHOB MaTeMaTH4eCKHX,

4. YTo Ha3BIBAIOT NPY>KUHHBIM MAasITHUKOM? €CTECTBEHHOHAYYHbIX

5. Uto Ha3pIBaIOT MaTeMaTHIECKUM MasiTHUKOM ? JUCIUTIIAH c

6. 3anuIuTe ¥ pa3bICHAUTE YPABHEHNS TADMOHHIECKOTO KOJIEOaHus. MIPUMCHEHHEM

7. JlaiiTe onpeneneHust CMELICHUS, aMIUTUTY/bI, IEPHO/Ia, YaCTOTHI ¥ IUKJIMYECKOH | MH(POPManOHHO-

9acTOTHI KoleOaHui. KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

Tema 4 «MccnenoBanue TeUeHUs BI3KOH KUIKOCTH» na-1. OIIK-1

1. KakoBa (usrueckas mpupojia BHyTPEHHEro TPEHUS B XKUAKOCTIX? B uem Pemaer TunoBele 3amaumn

NpOsIBIISIET ce0sl BHyTpEHHEee TpeHue? npodeccroHaIbHON

2. Yemy paBHa cuia BHyTpeHHero TpeHusa? Hamummure n o0bsacHUTE HOpMyITy JIeATENBHOCTU HAa OCHOBE

3akoHa HpIOTOHA 11 BHYTPEHHETO TPEHHS. 3HaHUH OCHOBHBIX

3. Yro Takoe rpasMeHT GU3NIeCcKOr BeTNIMHBI? [ pa/iMeHThl KaKuX BETHYNH 3aKOHOB MaTeMaTH4eCcKHhX,

BCTPEYAIOTCs B IaHHO padoTe? €CTECTBEHHOHAYYHbIX

4. laiite onpeneneHne Ko PUIFIEHTa BI3KOCTH KUAKOCTH. Kakol enuamIICH IUCIATIIAH c

n3Mepsiercst koadpunueHT Bs3kocti B CHU? UTo 1 Kak BAMSET Ha BEINYNHY IIPUMEHEHHEM

ko3 (uIFIeHTa BI3KOCTH? HHPOPMAITHOHHO-

5. Chopmymupytiite 3axoH [lyaseiins;, HarmmmTe 1 00BICHUTE (POPMYITY 3aKOHA KOMMYHUKAIIUOHHBIX

[lyazeiins. TEXHOJIOTHI

Tema 5 «MccnenoBanre CBOMCTB MOBEPXHOCTHOTO CJIOS )KUAKOCTH, U3MEPEHHE na-1. OIK-1

KO3 PHIEHTA TOBEPXHOCTHOTO HATSKEHUSI KHJKOCTH)) Pemraer THMOBBIE 3amauu

1. Uro Ha3bIBaeTCS MOBEPXHOCTHBIM HaTsKeHHEeM? Packpoiite (GU3MUeCKuil CMBICI po¢ecCHOHaTBHON

3TOTO SIBJIEHHUS C TIO3HIIHN MOJIEKYIIPHO-KHHETUIECKOH TEOPHH. JIESITETHHOCTH Ha OCHOBE

2. Y10 Takoe cuijia MOBEPXHOCTHOTO HATSDKEHUS? 3HaHUH OCHOBHBIX

3. Uro Ha3bIBaeTCst KOAPPUIMEHTOM TOBEPXHOCTHOTO HATSKEHHUS KUIIKOCTH? 3aKOHOB MaTeMaTHYECKHX,

Hammmure onpezernsitonee ypaBHeHNne K03 (HUIHMEHTA TTOBEPXHOCTHOTO HATSHKEHHUST | €CTECTBEHHOHAYYHBIX

JKUZIKOCTHU. B Kaknx eiMHUIax M3MepseTcs 3Ta BeIMIMHa? JICLUTIIIAH c

4Yto Takoe kKamwusip? Packpoiite husnueckuii CMBICI SBIEHHS KallMJUIIPHOCTH. IIPUMEHEHHEM

5.Hammimre 1 00bsicHUTE POPMYITBI:a) M30BITOYHOTO IaBlIeHHUsT HICKPUBJICHHON nH(popMaIMOHHO-

MOBEPXHOCTH >KHJIKOCTH, 0) THAPOCTAaTHYECKOTO JABIICHUS KUIKOCTH, B) PA3HOCTH KOMMYHHKAIIMOHHBIX

YPOBHEH XKHIKOCTEH B KalMJUIAPE U B COOOIIAIOMIMMCS C HUM ITHPOKOM COCYJIE. TEXHOJIOTHH

6. Harmumire u o0bsicHUTE HOPMYITY, IO KOTOPOH B TaHHOW paboTe n3MepsieTcs

K02 PUIMEHT TOBEPXHOCTHOTO HATSHKCHHUS.

Tema 6 «/3yuenue 3akoHa ['yka» na-1. OIIK-1

1. Yro Ha3pIBaeTcs aedopmanmeii? Pemaer TunoBble 3anaun

2. Ha3oBwure THOBI ¥ BUAHI AeopMarii, pacKpoiTe ux cMbIca? po¢eCCHOHAIEHON
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3. Chopmynupyiite 3akon ['yka. Hanummre u pazbsicHute hopmyiy 3akoHa ['yka.

JACATCIbHOCTH Ha OCHOBC

4. Yro Takoe crperna nporuda? 3anmimTe 1 pazbscHuTe GopMyILy CTpesbl mporuda. 3HaHUI OCHOBHBIX

5. 3ammmuTe 1 pazpsicHUTE GopMyITy 3aKoHa [ 'yKa B IpIMEHEHNH K Ae(opMauu 3aKOHOB MaTeMaTH4ECKHX,

n3ru0a OTHOPOIHOTO CTEPXKHS MPSMOYTOIBHOTO CEUCHNS. €CTECTBEHHOHAYYHbIX
JUCIUTIIAH c
MIPUMCHEHHEM
HHPOPMAITHOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH

7 Tema 7 «ccnenoBanye NEPEMEHHOIO U BBIIPSMIICHHOIO TOKA IIPYU IOMOLIH na-1. OIIK-1
ocumutorpada Pemaer THmOBBIE 3amauu
1. JlaiiTe onpenesneHre NepeMEeHHOro TOKa. npodeccroHaIbHON
2. Kaxoii TOK Ha3bIBaeTCS BBIIPSIMICHHBIM? JIEeSITETBHOCTH Ha OCHOBE
3. Kak u3 nepeMeHHOT0 MOoTy4yaroT OHONOIYIIEPHOJHO WU JBYXIIOIYIEPHOTHO 3HaHUH OCHOBHBIX
BBIIPSIMIICHHBIE TOKH? 3aKOHOB MaTeMaTH4ECKHX,
4. O0bsICHUTE, YeM ¥ KaK «CIVIaKHBAIOTY ITyIbCAIINK BBIPSIMIICHHOTO TOKa? €CTECTBEHHOHAYYHbIX
5. TlepeuncnuTe, U3 KaKUX Y3JI0B COCTOUT 3JIEKTPOHHEIN ociiuiorpad? JUCLUIUINH c

MIPUMCHEHHEM
UHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM

8 Tema 8 «MccnenoBanre MarHUTHOTO MOJISE TOCTOSTHHOTO MarHUTa» na-1. OIIK-1
1. Uro Takoe MarauTHOe mone? KakoBo ero raBHOe CBOWCTBO? Pemraer THmoOBBIE 3amauu
2. [laiite ompeneneHue cuisl AMmepa. npodeccroHaIbHON
3. Uro Ha3pIBaeTCs MHIYKIMEH MarHuTHOro noits? IlpuBeanTe onpenenstoniee JEATEIIBHOCTH Ha OCHOBE
ypaBHEHHE WHIYKIIMK MarHUTHOTO MOJISl U OOBSICHUTE ero. B Kakux enuHUnax 3HaHUH OCHOBHBIX
M3MepSIETCS MHLYKIUsSI MArHUTHOTO 1otsi? OOBbsiICHUTE (PM3NYECKUI CMBICIT €IMHHULBI. | 3aKOHOB MaTeMaTHYECKHX,
4. ChopmynupyiiTe MpaBmIiIo JIeBOH pykH. HayunTech IpUMEHATH MpaBmIIo Ta €CTECTBEHHOHAYYHbIX
MIPaKTHKE. JUCIUTIIAH c

MIPUMCHEHHEM
WHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

9 Tema 9 «VccnenoBaHue 3JIEKTPONPOBOTHOCTH MOMYIIPOBOAHUKOB. M3ydueHue HA-1. OIIK-1
MOJIYIPOBOAHUKOBOTO JHOIa» Pemraer THmoOBBIE 3amauu
1. Kakue BeniecTBa Ha3bIBAIOTCS MOMYNPOBOAHUKaMU? [IpuBeauTe nmprumMepsbl npodeCCHOHATBEHON
MOTYTIPOBOTHUKOBBIX MaTepHaoB. JIESITEIBHOCTH Ha OCHOBE
2. Kakue Buibl HOCHTEINEH 3aps10B IPHUHATO PACCMATPHUBATh NIPU aHATIN3E 3HaHUH OCHOBHBIX
MEKTPUIECKUX SIBIICHHUH B TOIYTIPOBOIHUKAX ? 3aKOHOB MaTe€MaTHYECKHX,
3. OOBsICHUTE MEXaHU3M HICKTPOHHON U IBIPOYHOHN IPOBOANMOCTEN €CTECTBEHHOHAYYHBIX
TIOJTyIIPOBOJTHHAKOB. JICIUTIIIAH c
4. Yro Takoe ApIpka? MIPUMEHEHHEM
5. HazoBute miaBHBIE (CyIIECTBEHHbIE) IPU3HAKK COOCTBEHHOM M IPHMECHOH nH(pOopMaIMOHHO-
MPOBOIMMOCTEH MOJIYIIPOBOTHUKOB. KOMMYHHKAIIMOHHBIX
6. Uto Ha3bpIBaeTCs NEKTPOHHO-ABIPOYHBIM HiepexonoM? Kakue sSBIeHHs MPOUCXOAAT | TEXHOJIOTHH
B 2JIEKTPOHHO-JIBIPOYHOM IIEPEX0/ie M KaKFMHU CBONHCTBaAMHU OH o0agaet?

7. Pacckaxure ycTpoWCTBO MOTYIPOBOJAHMKOBOIO IMOJIa, HAYEPTUTE CXEMY JUOAA U
OOBSICHUTE MPUHILIKII €10 pabOThI.

10 | Tema 11 «VM3mepeHue pa3MepoB MalbIX OOBEKTOB MPHU TOMOIIM MHKPOCKOIIa» Ua-2. OIIK-1Pemaet
1. O6BsicHUTE, YTO HA3BIBACTCS JIMH30M, ITIABHON ONTUYECKOI OCBIO TMH3HI, TUTIOBBIE 3a1a4u
ONTHYECKUM IIEHTPOM JIMH3bI, JOKYCOM U (OKYCHBIM PACCTOSTHUEM; YeMY PaBHO podecCHOHATBEHON
JMHEHHOE yBEeINYeHHE JINH3BI? JIESITETPHOCTH Ha OCHOBE
2. Haueprute (110 MamMsITH) XOA JIydeil B MUKPOCKOIIE U MOSICHUTE PUCYHOK. 3HAHHUH OCHOBHBIX
3. OOBsICHUTE TPUHIIUIT PAOOTHI MUKPOCKOIIA. 3aKOHOB
4. Ha3oBUTE OCHOBHBIE y3JIbl 1 MEXaHU3MbI MUKPOCKOIIA U OOBSICHUTE HX o0mmenpoheccHoHaNBHBIX
Ha3Ha4YeHUE. JUCLUTUIMH c
5. Hanmmmmte u 00bsicHuTE (hOPMYIIBI, JAIOIINE BO3MOXXHOCTD HAWTH yBEINYEHHE MPUMEHEHHEM
OKYJISIpa, yBENHYICHNE OOBEKTHBA U YBEITHUCHNE MUKPOCKOTIA. HHPOPMAITHOHHO-

KOMMYHUKAI[HOHHBIX
TEXHOJIOTUi

11 Tema 11 «VccnemoBanre BOJIHOBBIX CBOMCTB CBETA, U3MEPEHUE JJTMHBI CBETOBON HJI-1. OIIK-1
BOJIHBI TIPH TIOMOIIHN AU(PAKITMOHHOMN PEIIETKI Pemraer THmOBBIE 3amaun
1. OOBsCHUTE, KAaKOH JMAIa30H JJIUH JIEKTPOMArHUTHBIX BOJIH COOTBETCTBYET npodeccruoHanbHON
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BUAUMOMY CBeTy? Kak cBeTOBBIC BOJIHBI paSHI/I‘IHOﬁ JJIMHBI BOCIIPUHUMAIOTCA

JACATCIbHOCTH Ha OCHOBC

HalIUM OPraHOM 3peHHs? 3HAHUH OCHOBHBIX
2. aiire onpenenenue naTepdepeHu. OObsACHUTE yCIOBHS BOSHUKHOBEHHUS 3aKOHOB MaTeMaTH4ECKHX,
UHTEP(EPEHIIUH. €CTECTBEHHOHAYYHbIX
3. Uto Ha3bIBaETCS Pa3HOCTHIO X0/1a BOMH? OOBSCHUTE yCIOBHUS BOSHUKHOBEHHUS JUCIUTIIAH c
MHTEP(HEPEHINOHHBIX MAKCHMYMOB, MUHIMYMOB. MIPUMCHEHHEM
4. Naiite onpenencHue nudpaxkauu. B gem mpossistercs, nudpakiusa? Korma HHPOPMAITHOHHO-
HaOromaeTcst TG PaKIKs CBETOBBIX BOIH? KOMMYHUKAITHOHHBIX
5. O0bsicHuTe siBIeHNE qUdpaKIny cBeTa OT IBYX ILeleil, BEIBEIUTE GOpMyIy, TEXHOJIOTHIA
OIIPEACIAIONIYIO YCIIOBHE BOSHUKHOBEHHUS TU(PPAKIIMOHHBIX MAKCHMYMOB.
6. OOBsICHUTE YCTPOHUCTBO TU(PPaKIMOHHOM pemeTku. UTo Ha3bIBaeTCs
MOCTOSIHHOW TU(PaKIIMOHHON peIeTKu?

12 | Tema 12 «I'pagyrpoBKa CIIEKTPOCKOIA U UCCIIEJOBAHNE CIIEKTPOBY na-1. OIIK-1
1. OOBsicCHUTE MEXaHU3M U3JIyYCHHUS CBETa aTOMaMu BellecTBa. Yemy paBHa Pemaer THumoBble 3amaun
SHeprus u3aydaeMoro GporoHa? po¢eCCHOHATBHON
2. Hanmmmte n 00bsacHUTE (OpMYITY, OIPEAEISIONIYI0 YaCTOTY H3IyIECHHS IPU JIESITEIIbHOCTH HA OCHOBE
MIEpEX0/Ie aTOMa C OTHOTO YHEPTETUUECKOTO YPOBHS Ha APYTOM. 3HaHHUN OCHOBHBIX
3. O0BsIcHUTE MEeXaHU3M BO30YKIeHHMS aToMa, chopmynupyiite 3akoH Kupxroda. 3aKOHOB MaTeMaTHYECKUX,
4. aiiTe onpeneneHne JUCIEPCHN CBeTa. B ueM mposBisieTcs auctepeus npu €CTECTBEHHOHAYYHbIX
MPOXOXKICHNUH CBETA YEPe3 TPEXTPAHHYIO PH3MY? JUCIUTIIAH c
5. [aiite onpenenenue crekrpa. Kakue Buibl CIEKTPOB pa3innyaroT? MIPUMEHEHHUEM
6. Kakue criekTpbl Ha3bIBalOTCS CIIEKTpaMHu uctyckanua? Uro sBnseTcs nH}popMaMoOHHO-
M3JTy4aTeNs MK JINHEHYaToro, CIUIOLIHOTO U MOJIOCATOTO CIEKTPOB UCITYCKaHHsI? KOMMYHHKAIIMOHHBIX
OOBsICHUTE MEXaHU3M IOJTyYeHHS JTMHEHYaTOro CIeKTpa UCITyCKaHUsS BOAOPOIa. TEXHOJIOTUH
7. NaiiTe omnpeneneHue U 00bICHIUTE MEXaHU3M MOJTY4YEeHUS CIIEKTPa MOTJIOICHNUS.
8. UTo Takoe CHEeKTpaJIbHBIN aHaIH3?

13 | Tema 13 «3yueHue nossipuMeTpa, N3MEPEHUE KOHIIGHTPALMU PacTBOPOB HA-1. OIIK-1
ONTHYECKH aKTHBHBIX BEIICCTBY Pemaer THmoBBIE 3amaun
1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI ITOTIEPEYHBIE WIIN IPOIOTbHBIE? npodeccruoHaIbHON
2. PacckakuTte 0 «CTpYKType» 3NEKTpOMarHUTHOH BoNHBL Kak onpenennTs JIESITEIFHOCTH HA OCHOBE
HaIpaBJIeHUE PacIPOCTPAHEHUS IIEKTPOMArHUTHBIX KomeOaHnii? 3HAHHUH OCHOBHBIX
3. Kaxkoii cBeT Ha3bIBaeTCS €CTECTBEHHBIM WIIN HETIOJIIPU30BaHHBIM? 3aKOHOB MaTeMaTH4eCKHX,
4. [TaiiTe onpezaeneHue MOJIIPU30BaHHOTO cBeTa. Kak MOXHO MOTyYUTh €CTECTBEHHOHAYUYHBIX
HOJ'IHpH3OBaHHLII7[ cBet? JUCHUTIIIINH C
5. YUro Takoe nonsipuzarop v ananuzarop? Hamuimmre u o0bsicaute hopmyiy IIPUMEHEHHUEM
3akoHa Maioca. nH}popMaMoOHHO-
6. laiiTe omnpeneneHue ONTUYECKH aKTUBHOTO BELIECTBA, IPUBEIUTE IPUMEPHI KOMMYHUKAIIMOHHBIX
OIITHYCCKU aKTHUBHBIX BCHICCTB. TEXHOJIOTUH

7. OOBsICHUTE SIBIICHHE BPAILICHUS IJIOCKOCTH KOJIeOaHNH MOJISIPH30BaHHOTO CBETA:
HaITUIINTE U 00BSICHUTE (HOPMYITy, ONPEIEIISIONIYI0 3aBUCUMOCTD yIJIa IOBOPOTA
TUIOCKOCTH KOJIEOaHUH MONSPU30BAHHOTO CBETA OT KOHIIEHTPAIMHU PacTBOPa
ONTHYECKH aKTHBHOTO BEIECTBA.

8. Uto moka3siBaeT kK03(p(PHUIIMCHT, Ha3pIBACMBIH YICTHHBIM BpalieHueM? 3aBHCUT
7 3Ha4YEHHE Y/ISJILHOTO BPAIIEHHs OT JUIMHBI CBETOBOM BOIHBI? Hanmmmre n
00BsicHUTE (HOPMYITY U €JMHUILY U3MEPEHUS YISIbHOTO BPAILECHHUSI.

9. Uto noka3plBaeT KOHLEHTPALMsI pacTBopa?

Kputepun omenku (tabn.) AOBOAATCA A0 CBeIEHUs OOy4yarolIMXCs B Hadale 3aHSATHH.
OrnieHka 00bsIBIISIETCST 00yUYaOIIEMYCsl HETTIOCPEACTBEHHO MOCJI€ YCTHOTO OTBETA.

Hxana Kputepuu ouennBanus

OueHka 5
(oTH4HO)

- 00y4aroIuificst MOJHOCTHIO YCBOWII YYEeOHBIH MaTepHa;

OIIMCaHuA (1)I/I3I/I‘ICCKI/IX SIBJICHUH 1 MIPOLICCCOB,
- JEMOHCTPpUPYET YMCEHHUE  U3JaratTb Marepuajg B
IIOCJICA0OBATCIIBHOCTH,

IIpUMepamu;

BOIIPOCOB

onpeaeNeHHON

- IOKa3bIBaeT 3HAHNE OCHOBHBIX HOHSITHHA TEMBbI, TPAMOTHO IMOJb3YCTCA TepMI/IHOHOFI/IGﬁ;
- HOPOSABIKICT YMCHUC aHAJIM3UPOBATH U O606H.IaTL I/IH(i)OpMa].[I/IIO, HaBBbIKHM CBA3HOT'O

JIOTHYECKOM

- TOKa3bIBACT YMCHHC WIUIFOCTPUPOBATH TCOPETUYCCKUE TIOJOXKCHUSI KOHKPETHBIMU

- IEMOHCTPUPYET CPOPMHUPOBAHHOCTH U YCTOMYMBOCTH 3HAHHM, YMEHUN U HABBIKOB,;
- MOTYT OBITh IOMYIICHBI OJHA—JBE HETOYHOCTH MPH OCBEIIEHHH BTOPOCTETICHHBIX

Ornenka 4
(xopo1o)

OIHWH M3 HCOOCTATKOB:

OTBET YAOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I$[M Ha OLCHKY ((5)), HO ITpU 3TOM UMECT MECTO

23




- B YCBOCHHUH MaTepuaya IOMYyIICHbl HEOONBIINE MPOOEIbl, HC UCKA3UBIIUE COICPKAHUC
OTBETA;
- B M3JIOKEHUHW MaTepualia JONMyIeHbl HE3HAYNTEIbHbIC HETOYHOCTH

Ouenka 3 - HETIOJTHO WJIM HETIOCIIEZIOBATEIIFHO PACKPBITO COACP)KaHNE MaTepraa, HO OKa3aHo olriee
(YOOBIETBOPUTENBHO) | MOHMMAaHKME BOIIPOCA M MPOAEMOHCTPHPOBAHBI YMEHHS, JOCTaTOYHBIC IJISI AAbHEHIIETo

YCBOCHHS MaTepuaa,;
- IMEIUCh 3aTPYJHEHUS WM AOMYIICHBI OIINOKN B ONPENEICHUN TOHATHH, NCTIOIb30BaHUHT
TEPMHUHOJIOTUY, ONUCAHUM (PU3UUCCKUX SBICHUH M MPOLECCOB, HCIPABICHHBIE MOCIE
HaBOJSIINX BOIPOCOB,;
- BbIABJIEHA HENOCTAaTo4YHass CQOOPMUPOBAHHOCTh 3HAHHUH, YMEHUH W  HaBBIKOB,
00YUarOIMIACS] HE MOXKET IPUMEHHUTh TEOPHIO B HOBOW CHTYalluu

Onenka 2 - HE PacKpbITO OCHOBHOE COZIEpXKaHHe MaTepHaa;

(HeYIOBJIETBOPUTEIBHO) | - OOHApPY)KEHO HE3HAaHWE WIIM HENOHMMaHWe Oonblled WM HanOojee BaKHOH dYacTH
Marepuarna;
- JIONyLIEHBbl OMMOKU B OIPEACIECHUH MOHSATHH, NPH HMCHONB30BAHHH TEPMHHOJIOTHH, B
OTIMCaHWH SIBJICHUH U MIPOIICCCOB, KOTOPHIE HE MCIIPABICHBI TIOCIE HECKOJIBKUX HABOISIINX
BOTIPOCOB;
- He c(pOpMUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMCHHI H

HaBBbIKH

4.1.2.0uennBaHue oT4YeTA NOJIa00pPaTOPHOI padoTe
Otuer mo ;aboOpaTOpHON paboTe HCHOIB3YeTCS ISl ONEHKH KadecTBa OCBOCHHS
00y4arIMMcst OCHOBHOM MPO(eCCHOHAIBHOM 00pa30BaTeIbHON POTrPaMMBI IO OTJCIBHBIM TEMaM
mucruruinabl. Cofepxanue u (popMa oT4eTa 1o JIabopaTopHOH paboTe MPUBOAUTCS B METOUICCKUX
yKa3aHusx K nadoparopusiM padoram (1.3 ®OC). CogepxaHue oT4eTa U KPUTEPUH OLIEHKH OTYETa
(Tab.) MOBOIATCA IO CBEACHHS OOYYAIOIIMXCs B HAaYaJIe 3aHATHIA.

No OlLieHOYHBIE CPEICTBA Kon n HaumeHoBaHue
HHAMKAaTOpa KOMIETCHIIMU
1 Tema 1 «M3mepeHne TMHEHHBIX pa3MepOB MPEAMETOBY» HA-1. OIIK-1
1. B ueMm 3akirouaeTcs METOAMKA BBIIIOIHEHNS OJJTHOKPATHOTO HETIOCPEICTBEHHOTO | Pemraer  THMOBBIE — 3amaqu
n3Mepenust? po¢eCCHOHATBHON
2. B "em 3aKiIr09aeTCS METOANKA BBITTOHEHIS MHOTOKPATHOTO NESTETPHOCTH HAa  OCHOBE
HETIOCPEICTBEHHOTO M3MEPEHIIS? 3HaHU OCHOBHBIX 3aKOHOB
3. Yto mpezcTaBisieT coOol MKana u3MepUTeNpHOTo mprubdopa? Kak onpenenits MaTeMAaTU4ECKUX,
LIEHyY JIeJIeHMs IKAIBI prdopa’? €CTECTBEHHOHAYYHBIX
4. Kax BBITIOTHATD H3MepeHUe (PH3NUESCKUX BEITITIHH KECTKOH 1 THOKOH TUCHHAIUIMH C TPUMCHCHHEM
JIMHEHKON? nHpopMaIMoHHO-
5. PacckakuTe yCTpOICTBO U MPUHITUI PAOOTHI IITAHT€HITUPKYJISL. KOMMYHUKaIIMOHHBIX
TEXHOJIOTHI
2 Tewma 2 «/3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BPAIICHUS na-1. OIIK-1
1. Pacckaxxute yCTpOHCTBO SKCIIEPUMEHTAILHOW YCTAHOBKY U COJIEPKaHUE Pemaer  Tunomele  3amauu
9KCTIEPHMEHTA 110 U3YYEHHIO OCHOBHOTO 3aKOHA BPAIAaTEJIbHOTO JIBUKEHUS. podeccCHoHaNBEHON
2. Kak BBIYHCTUTH YIIIOBOE YCKOPEHHUE BpameHus wnHApa? Hamuimre u JIEITETPHOCTH HAa  OCHOBE
00BSICHUTE HYXKHYIO (POPMYITY. 3HaHUI OCHOBHBIX 3aKOHOB
3. Kak BBMHCINTE MOMEHT Bpamaromieii cribl? Hanwmmre u 00bscHATE MaTeMaTU4ECKUX,
HYXHYIO (OpPMYITY. €CTECTBEHHOHAYYHBIX
TUCHHAIUIMH C TPUMCHCHHEM
HHPOPMAITHOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHI
3 Tema 3 «VccnenoBanue kos1e0aTeIbHOTO IBUKEHHUS, NU3MEPEHUE YCKOPEHUSI na-1. OIK-1
cBOOOTHOTO MaICHNUS NPHU TOMOIIN MAaITHHKA Pemmaer TumoBhle  3amauu
1. O6BsicHHTE 11ETeCO00Pa3HOCTh KOHCTPYKIIMH MasTHUKA, TPAMEHSIEMOTO B po¢eCcCHOHATEHON
JAaHHOM pabore. JIEITETPHOCTH  Ha  OCHOBE
2. Kakne BemHUMHBI U3MEPSIOTCS] HEMOCPEICTBEHHO U KaKHe KOCBEHHBIM 3HaHUH OCHOBHBIX 3aKOHOB
IyTeM IpH BbIIOJTHEHUH 3aaanus 2?7 3ananust 3?7 HyKHO 11 U3MepATh AJUHBl | MaTeMaTUYECKHUX,
MasTHUKOB |11 |,? TTouemy? €CTECTBEHHOHAYYHBIX
3. Cnenaiite BbIBOZ (POPMYIIBI, HCIIOJIB3YyEMOM B paboTe JUIsl U3MEPEHHS JUCLUIUIMH C TPUMEHEHHEM
YCKOpEHHsI CBOOOTHOTO MaIeHHUS, Pa3bsICHUTE €e. nH}popMaIMoHHO-
4. Kak B 1aHHOH paboTe HaXOAAT aOCONIIOTHBIE M OTHOCHTEIILHBIE KOMMYHUKAIIUOHHBIX
MIOTPETHOCTH U3MEPEHHS IIEPHO/I0B KoJleOaHWi MasTHUKOB? TEXHOJIOTHI
5. Kak B nanHoii paboTe Hax0AAT OTHOCUTENLHYIO U a0COIOTHYIO
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TOTPCIIHOCTU U3MCPCHUS YCKOPCHUA CBO6OHHOFO HaZLeHHH?

Tema 4 «MccnenoBanue TEUECHUS BA3KON KUIKOCTH UJ-1. OIIK-1

1. PacckaxuTte ycTpoicTBO BUCKo3uMeTpa OCTBasIbAa U CONEpIKaHUe Pemaer tumosele  3amauu

AKCTIEPUMEHTA 10 U3MEPEHUIO KOAPQPHUIIUESHTA BSIZKOCTH STUM IPUOOPOMOM. npodeccruoHanbHON

Bemenute 1 00bsicEITE (hOpMYITy [UTs pabOTHI ¢ BUCKO3UMEeTpoM OCTBalbaa. NESTeTPHOCTH Ha  OCHOBE

2. Kax B maHHO# paboTe HAXOIST OTHOCHTENHHYIO H a0COTFOTHYIO TIOTPEITHOCTH | 3HAHWH OCHOBHBIX 3aKOHOB

n3MepeHust KO3 PHUIMEHTA BI3KOCTH KUAKOCTH? MaTeMaTH9IeCKIX,
€CTECTBEHHOHAYYHBIX
JUCLHIUIMH € TNPUMEHEHHEM
nH(opMaMOHHO-
KOMMYHUKAI[IOHHBIX
TEXHOJIOTUM

Tema 5 «MccnenoBanne cBOWCTB HOBEPXHOCTHOTO CJIos skuaKocTH, m3Mmepenue | MJI-1. OIK-1

KO3 GUIIEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH» Pemaer TumoBele  3amauu

1. PacckakuTe ycTpOHCTBO 3KCIIEPUMEHTAIbHON YCTAHOBKH U COAEpIKaHHE npodeccroHaIbHON

9KCTIEPUMEHTA [0 U3MEPEHHIO KOO PUITEHTa HOBEPXHOCTHOTO HATSKEHUSL. JIeSITENIPHOCTH  HAa  OCHOBE

2. Pacckakure, Kak ¥ ¢ KaKOH TOYHOCTBIO H3MEPSIOT AUAMETp Kamuuisipa? 3HaHUM OCHOBHBIX 3aKOHOB

3. Kak B marHO# paboTe HAXOIAT OTHOCUTEIHHYIO H A0COIIOTHYIO MaTeMaTH9IeCKIX,

MOTPENTHOCTH U3MEPEeHHs K03 uImeHTa moBepXHOCTHOTO HATKECHUS? €CTECTBEHHOHAYYHBIX
JUCLHIUIMH € TNPUMEHEHHEM
HHPOPMAITHOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTUH

Tema 6 «3yucHue 3akoHa ['yka» na-1. OIIK-1

1. PacckaxuTe yCTpOICTBO KCIIEpUMEHTATIBHOM YCTAaHOBKHU U COAEPKAHUE Pemaer TumoBele  3amadu

SKCIICPUMEHTA 110 N3YYEHHMIO 3aKoHa ['yka 1 U3MEepeHnI0 MOy YIPYTOCTH. npodeccroHaIbHON

2. Kaxkoii Buz1 1OJKHBI IMETh TpauKi 3aBUCUMOCTH A0T F? JIEITEIBHOCTH  Ha  OCHOBE
3HAHUKM OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHX,
€CTECTBEHHOHAYYHBIX
JUCLHIUIMH C TPUMEHEHHEM
HHPOPMAITHOHHO-
KOMMYHUKAI[OHHBIX
TEXHOJIOTUH

Tema 7 «MccnenoBanue NEPEMEHHOTO U BBIIPSIMIIEHHOIO TOKA IIPU IIOMOLIA HA-1. OIIK-1

ocumntorpada» Pemaer TumoBble  3amauu

1. PacckaxkuTe yCTpONCTBO M MPUHIMI ACHCTBUS DIEKTPOHHOIYYEBO TPYOKH. npodeccroHaIbHON

2. HauepTuTe U pa3bsICHUTE CXEMY NEKTPHUUESCKON LIETH T HaOMIoneHNs JIESITETPHOCTH HAa  OCHOBE

OCHWJIIOTPAaMMBI IEPEMEHHOTO TOKA. 3HaHHM OCHOBHBIX 3aKOHOB

3. Haueptute u pa3psacHUTE CXxeMy MEKTPUIECKOH LeTH U1 HaOIIoIeHUs MaTeMaTH4eCcKHX,

BBINPSMIISIOIIETO ACHCTBHSA AUOAA. €CTECTBEHHOHAYYHBIX

4. HagepTtHTe 1 pa3bsCHATE CXEMY JEKTPUUECKOI IIenH JUIsl HaOMIONeHUS JUCLHIUIMH C TPUMEHEHHEM

JBYXIIOJTyIEPHOTHOTO BBIIPSMICHHS IEPEMEHHOIO TOKA. nH(pOpMaIMOHHO-

5. HauepTute 1 pa3pscHUTE cXeMy SIEKTPHIECKOH e ISl HaOMIOneHNs KOMMYHUKAI[OHHBIX

(UIBTPYIONIETo JISWCTBHS KOHIGHCATOpa. TEXHOJOTHH

Tema 8 «MccimemoBanre MAarHUTHOTO ITOJISI ITOCTOSTHHOTO MarHATa) WJI-1. OIIK-1

1. Pacckaxute ycTpONCTBO 3KCIEPUMEHTAIIBHON YCTAHOBKU U COAEPIKAHUE Pemraer  TunoBele  3amauun

9KCTICPUMEHTA 110 N3YUEHHUIO 3aKOHA AMITepa U H3MEPEHNIO MHTYKIIUH podeccCHoHaNBEHON

MarHUTHOTO TIOJISL. JIEITETPHOCTH  HAa  OCHOBE

2. HauepTute 1 pa3bsCHUTE CXeMY JIIEKTPUUECKOH 1NN YCTAaHOBKU. 3HAHUH OCHOBHBIX 3aKOHOB

3. PacckaxuTe yCTPOHCTBO aHATUTUUECKUX BECOB M IIPABUIIO OOPAILCHNUS C MaTeMaTU4YECKUX,

HHUMU. €CTECTBEHHOHAYYHBIX

4. Kak onpenersitoT aOCOIFOTHYIO ITOTPELTHOCTD ITOKA3aHUi amrepMeTpa’? JUCLHIUIMH C TIPUMEHEHHEM

5. Kax omnpenesstor OTHOCHTEIbHYIO U a0COIIFOTHYIO IIOTPENTHOCTH H3MEPEHHNS nH(popMaIMoHHO-

MHYKIUY MarHUTHOTO MOJIsA? KOMMYHUKAI[IOHHBIX
TEXHOJOTHH

Tema 9 «MccnenoBanue 3IEKTPONPOBOJHOCTH MOTYNIPOBOJHUKOB. M3yuenue na-1. OIIK-1

MOIYIPOBOAHUKOBOTO JHOJA» Pemaer  tumnosele  3ajmauu

1. HauepTuTe cxeMy 3NIEKTPUYECKOM LIEMU SKCIIEPUMEHTAIBHON YCTaHOBKH 1 npodeccroHaIbHON

0o0BsCHHTE ee. JIEITETPHOCTH  Ha  OCHOBE

2. Pacckaxwure copiepKaHue SKCTIEPUMEHTA TI0 H3YIEHHIO BOJIETaMIIEPHON 3HaHUH OCHOBHBIX 3aKOHOB

XapaKkTepuCTHKH Jrona. Kakoi By mMeet rpad ik BOJIBTAMIEPHON MaTe€MaTH4ECKHX,

XapaKTePUCTHKHU MTOTYTIPOBOAHIKOBOTO JiHiofa? €CTeCTBEHHOHAYYHBIX

25




3. Yro HazkIBaeTcs koaddunmenTom BompsimiieHust auona? Hanmummmre hopmyiny

JAUCHUIUIMH € TMNPUMCHCHUEM

kod(duLrieHTa BINPSMIICHUS ANO/A. nH(pOopMaLMOHHO-
4. Kak onpenessttoT aOCOIOTHBIE MOTPEITHOCTH TOKAa3aHUH HCTIOIb3yEMBIX KOMMYHHKAIIMOHHBIX
ANIEKTPOM3MEPHUTEILHBIX TTPUOOPOB? TEXHOJIOTHI
5. Kak onpenensrot abCOMFOTHYIO X OTHOCHUTEIBHYIO TTOTPEITHOCTH
BBITIOJTHEHHOTO M3MEpEHHs K03 (hUIMeHTa BRIPSMIEHHS MOIYIPOBOIHUKOBOTO
nmoma?
10 Tema 11 «M3mepenue pa3sMepoB MabIX 00OBEKTOB IPH ITOMOIIX MuKpockomna» | MJI-1. OIIK-1
1. Pacckaxwute comepkaHne SKCIIEPUMEHTA, HAUIINTE U O0BSICHUTE Pemaer  TumoBele  3amaum
pacueTHbIe (OPMYIIBL: @) TI0 U3MEPEHHUIO YBEJIMUCHUSI 00BbEKTHBA, 0)110 npodeccroHaIbHON

N3MEPCHUIO BEJINMYNHBI MI/IKp006’beKTa.

pa3mepa MUKpooOBbeKTa?

2.Kak B JIaHHOM pa60Te HaxodAT NOrpClIHOCTH YBCIIMYCHUS MUKPOCKOIIA,

JIeITEIbHOCTH ~ Ha  OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB
MaTreMaTH4eCKuX,
€CTEeCTBEHHOHAYYHbIX
JUCLUIUINH C TPHMEHEHUEM
HHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

11 Tema 11 «MccnenoBanue BOJIHOBBIX CBOMCTB CBETA, U3MEPEHUE JJTUHBI
CBETOBOW BOJIHEI IIPH ITOMOIIHU AU(PPAKINOHHON PETISTKI

CBETOBOI BOJIHBI, BEIBEJIUTE COOTBETCTBYIOILYIO PACUETHYIO (OPMYITY.

1. OOBsSICHUTE UCTIONB3YEeMBIi B JTaHHOW pabOTe METOA N3MEPEHHS JUTHHBI

2. PacckaxxuTe ycTpOHCTBO 3KCIIEPUMEHTAIbHON YCTAHOBKH U COAECpPIKaHHe

WJI-1. OIIK-1

Pemaer TumoBmle  3amauu
po¢eCCHOHATBHON
NCATCILHOCTH Ha  OCHOBE
3HAHUHA OCHOBHBIX 3aKOHOB

9KCTIEPUMEHTA 110 U3MEPEHHUIO JJIMHBI CBETOBOI BOJIHBI IIPU TTOMOIIH MaTeMaTH4ecKHX,

T(HPAKIUOHHOMN PEHIETKY. €CTECTBEHHOHAYYHBIX

3. Kak B 1aHHOI paboTe HaXOAAT OTHOCUTEIBHYIO U a0CONIOTHYIO JUCHUIUIMH C TPUMEHCHHEM

MOTPEIIHOCTH N3MEPEHH JUINHBI CBETOBOM BOJIHBI? nH(popMaMoOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJOTHH

12 Tema 12 «I'pagyupoBKa CIEKTPOCKOIA U UCCIIEIOBAHUE CIIEKTPOB) Wa-1. OIIK-1
1. Pacckakure ycTpoicTBO M MPUHIUI PaOOTHI CHEKTPOCKOIA; HAa TIAMSTh Pemaer  TumoBele  3amaum
Ha4YepTUTE XOJ JIydeH B CIIEKTPOCKOIIE. npodeccruoHaIbHON

N3YUYCHUIO CIEKTPOB UCITYCKaHWA U TTOTJIOICHUA.

2. Pacckaxxure COACPIKAHUC SKCICPHUMCHTA IO I'PaAyHUPOBKE CIICKTPOCKOIIA U

NEATEILHOCTH Ha  OCHOBE
3HAHUHA OCHOBHBLIX 3aKOHOB
MaTeMaTHYCCKUX,
€CTEeCTBEHHOHAYYHBIX
JUCIUIUIMH C TPUMEHEHUEM
nHpopMaMoHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOT I

13 Tema 13 «M3yuenne noisipuMeTpa, M3MEpEHNE KOHIIEHTPALUH PACTBOPOB

OIITHYCCKHU aKTHUBHBIX BEIICCTB»

Hanmmure u o0bsicHnTe GOPMYITy 1 €MHUILY H3MEPEHUS YAEITHHOTO
BpAIIEHMUS.

OKCIEPUMCHTA IO UBMEPCHUIO YACIBHOIO BpalllCHUA U KOHIICHTpalluu
pacTBOpa ONTHYCCKN aKTUBHBIX BEUICCTB.

3. Ilo xako# GopMysie ONpeaeIIAIOT KOHIICHTPAIHIO pacTBOpa B padboTe?
4. Kak B maHHOH paboTe HaXOAAT HOTPEIIHOCTH H3MEPEHUHN YIeIbHOTO
BpalleHHs M KOHIIEHTPAILMH pacTBopa?

1. Yto mokazeiBaeT Kod(uIMeHT, Ha3bIBaeMbIi yIEIbHBIM BpaleHHeM?
3aBUCHT JIM 3HAYEHUE YAEIHHOTO BPALCHUS OT JUTMHBI CBETOBOM BOJIHBI?

2. Pacckaxxute ycTpOHCTBO, MPUHITUI PaOOTH MOSIPUMETPa U COAEpPIKaHHe

nJ-1. OIIK-1

Pemaer  TumoBele  3amaum
npodeccroHaIbHON
JIeITEIIbHOCTH  Ha  OCHOBE
3HAHWH OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHuX,
€CTEeCTBEHHOHAYYHbIX
JUCLUUILIMH C TPUMEHEHUEM
nHpopMaIMoHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTU

OT4yer oOlLIEHHMBAaETCAd MO YCMOTPEHHIO NPENOoJaBaTeisi OLEHKOW «OTIMYHO», «XOpOIIOY,
«YIOBJIETBOPUTENBHO», «HEYOBIECTBOPUTEIBHO» WM OLIEHKON «3auyTeHO», «HE 3auTeHOo». OleHKa
«3aYTEHO» CTaBUTCSA oOyuaromuMmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpHUTEPUSIM,
YCTAHOBJIEHHBIM JJISl MOJIOKUTEIBHBIX OLIEHOK ((OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHOY).
Onenka 00bsIBIIsIETCS] 00YJAIOIEMYCsl HETOCPEACTBEHHO NOCIE CAAYM OTYETA.

Ilxana Kpurepnu onenuBanns
- U3JI0KEHUE MaTepHasia JJOTUYHO, TPaMOTHO;
OrneHka 5 - CBOOOJTHOE BJIaJICHNE TEPMHUHOJIOTHEH;
(oTnm4HO)

BOTIPOCHI;

- YMCHHEC BBICKa3bIBATh U 000CHOBAaTh CBOM CYKICHUA ITPU OTBETC HA KOHTPOJIBHBIC
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- YMCHHUC OIMUCHIBATH 3aKOHBI, ABJICHUSA U IMTPOLECCHI;
- YMCHHC MPOBOAUTL U OLCHUBATH PE3YJIbTAThI H3M€peHI/Iﬁ;
- CMMOCOOHOCTD peuiaTb MPAKTUICCKUEC 3aJa9N

- U3JIOKCHUE MaTepuralia JOTUIHO, IPAMOTHO,
- CBOGO,HHOC BJIaACHUEC TepMHHOJ’IOFHeﬁ;

Ornenka 4 - OCO3HaHHOE NPUMEHEHHE TEOPETUUECKUX 3HAHUH AJISI ONIMCAHNS 3aKOHOB, SIBJICHUH 1

(xoporo) IIPOILIECCOB, PELICHNUSI KOHKPETHBIX MPAKTHUECKUX 3a/1a4, IPOBEACHHS M OLICHUBAHUS
PE3yIbpTaTOB U3MEPEHUH, HO CoAepKaHue U popMa OTBETA NMEIOT OTACIbHBIC
HETOYHOCTH

- M3JIOKECHUE MaTepHala HeTOJIHO, HEMOCIEA0BATENbHO,

- HETOYHOCTH B OTIPEIEICHUH HOHITHH, B IPUMEHEHNH 3HAHUH JJIs1 ONMCAHNUS 3aKOHOB,
Ormenka 3 SIBICHUH U IIPOIIECCOB, PEIICHNS] KOHKPETHBIX MPAKTHYECKUX 3a/1a4, IPOBEACHUS U

(YOOBIIETBOPUTEIHHO) OLICHNBAHHUS PE3YIbTATOB U3MEPECHUH,

- 3aTpYJHEHUsI B 000CHOBAaHUY CBOUX CY>KACHHIH;

- 0OHapy’>KMBaeTCsl HEJJOCTATOYHO NTYOOKOe MOHUMaHHe M3Y4YEHHOI0 MaTeprana

- OTCYTCTBUE HEOOXOANMBIX TEOPETUUECKUX 3HAHUIA; JOIYIEHBI OITHOKH B

OTIpe/IeJICHNH MOHATUH 1 ONUCAaHUU 3aKOHOB, SIBJIEHUH U IPOLIECCOB, HCKAXKEH UX
Orenka 2 CMBICII, HE PELICHBI IPAKTUYECKHE 3a7ja4l, HEIPABUIBHO OLIEHUBAIOTCS PE3yNbTaThl

(HEeymOBIETBOPUTENBHO) H3MepEeHNi;

- He3HAHUE OCHOBHOTO MaTepuaia yueOHO! POrpaMMBl, JOMYCKAIOTCS TPpyOble OIIHMOKH

B U3JI0KEHUH

4.1.3. Ko/sIOKBUYM
KommokBuym siBiisieTcsi (OpMOIl OICHKM KayecTBa OCBOCHHSI OOYYArOIIMMCS OCHOBHOM
npodeccuoHaIbHOM  00pa3oBaTeIbHOM  MpOTrpaMMbl IO pasiaenaM  JAucHuIuiuHbl.  OTBET
00y4YaroIerocss OIICHUBACTCS OILICHKOW «OTIMYHO», «XOPOIIOY», «YIOBICTBOPUTEIBHO» WU
«HEYIIOBJICTBOPUTEIHHO.

No OrneHOYHbIE CPeICTBA Kon u HanmeHnoBanue
UH/IUKaTOpa KOMIIETCHIIUU

1 Komnnoxsuym o pasnerny 1 «MexaHuka» 1 1o pasneny 2 MonekyasipHas HA-1. OIIK-1
(U3MKa ¥ TEPMOTUHAMHKA) Pemaer THmoBBIE 3amaun
1. Marepus u ee Bunsl /[lorsTie «matepusi». Bunbr marepun. [lonsaTus po¢eCCHOHATBHON
«BEIIECTBO» M «I10JIe». BUIbI B3aNMONEHCTBHI B UX CyITHOCTb. [loHATHE JIESITEIFHOCTH HA OCHOBE
«(pmsuxay. Pons ¢usuku B mpodeccun./ 3HaHUH OCHOBHBIX
2. JIswxenue u ero gopmsl /[lorsTre «aBmxeHne». POPMBI IBHKEHUSI MaTEpUH | 3aKOHOB MaTeMaTHYECKHX,
U UX CYIIHOCTb. MeXaHN4eCcKOoe IBH)KEHHE U €TO BHJIBI./ €CTECTBEHHOHAYYHBIX
3. Kunemaruka nocrynarenbHoro JBrkenus /[lonsitue «nocrynarensHoe JTUCTIHATUIMH c
JBIDKeHHe». Croco0B! onpeeNieHus MOJI0KEHHS Tela B IPOCTPaHCTRE. MIPUMEHEHHEM
Cuctema orcueta. Tesno orcuera. Tpaekropust. [Tyts. [lepemernienue. CkopocTh: | HGOPMAITUOHHO-
MTHOBEHHAS M CPEIHssL. YCKOPEHHEe: MTHOBEHHOE, Cpe/IHee, MOTHOE. KOMMYHUKAI[HOHHBIX
CocraBisioiiue yCcKopeHust./ TEXHOJIOTHH

4. JluHaMuka nocrynareinbHoro aBwxeHus /Ilepsoiii 3akon Hetorona. Macca
tena. Unepuust. Bropoit 3akon Hetorona. Cuna. UMnynbce Tena. 3akoH
coxpaHeHus: umnynbca. Tpetuil 3akoH HetoToHa. OCHOBHOE ypaBHEHHE
JUHAMHKH TTOCTYTIATEIbHOTO JIBYKEHUS./

5. Kunematunka BpamniarenbHOro ABIkeHHs /[IoHATHE «BpamiaTeabHOe
JBIDKEHHE». YIIIOBOE NepeMEIEHHE. YITIOBasi CKOPOCTb: CPEAHAS U
MTHOBEHHAs. YTJIOBOE YCKOPEHHE: CpeJHee 1 MTHOBEHHOE./

6. Jlunamuika BpalaresHOro ABHKEeHHsS /MOMEHT HHEPLUH MaTepHaIbHON
ToukH U Tena. Teopema Ilteitnepa. MoMmeHT umnyibca. MomeHT cuibl. 1linedo
cuiiel. OCHOBHOE ypaBHEHHE TUHAMUKH BPAIIATEIbHOTO IBHKECHUS./

7. DHepreTUUECKUE XapaKTEPUCTHKH TIOCTYNATENBHOTO JIBIKEHUS /DHEPTHs.
Kunernueckas u noreHnuaibHas sueprus. [lomHas Mmexanndeckasi SHEPTHs.
3aKoH coXpaHEHHs] MEXaHHM4YeCKOW sHepruu. MexaHudeckas padbora u
MOIIHOCTB./

8. DHepreTHyecKre XapaKTePUCTHKN BPAIaTeIbHOTO ABWKEHHS /DHEPTHsL.
Kunernueckas sHeprust. 3akOH COXpaHEHUS] MEXAaHUYECKOW IHEPTUH JUIs
MOCTYNATEIBHOTO M BPAIATEIbHOTO JBIKEHUsI. MexaHndeckas pabora u
MOIIHOCTB./

9. ®u3nuecKkue BeIMYUHBI, OIMCHIBAIOIINE KOJIeOaTenbHOE IBIDKEHIE
/Cmemenne. Ammntyna. @asza xonebanuit. [luknnaeckas gacrora. [lepuon.
Yacrora. Cropocts. Yckopenue. Cuna. DHeprus./
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10. Buner mexanmdeckux konebanuii /Ilo xapakrepy (pu3n4eckoro mpoiecca.
ITo xapakTepy 3aBucumMoctu ot BpeMeHu. [1o criocoOy BeiHyxaeHus. I1o
XapakTepy U3MeHeHUs aMIUIUTyIbl. CIIokeHHEe TApMOHUIECKUX KOJICOaHMMA./
11. ®usnuecknii MasTHUK /TToHITHE «PU3NIECKUN MasSTHUKY. YpaBHEHHE
IBIDKEHUS (Pr3udecKoro MasTHHKA. YacToTa v mepno] KojeOaHuil (pr3naecKoro
MasTHHKA./

12. Maremarnueckuii MasTHUK /[IoHATHE «MaTeMaTHIECKAH MasTHHIK.
YpaBHEHHE IBIKEHISI MATEMaTHIECKOTO MasTHUKA. YacToTa 1 Iepuoza
KoJIleOaHU MaTeMaTHYEeCKOro MasiTHUKA./

13. IpyxuHHbIH MasTHUK /[IOHSATHE «IIPY>KUHHBIA MasTHUKY. YpaBHEHUE
JIBIDKCHUS TIPY>KMHHOTO MasTHHKA. YacToTa 1 mepros KojeOaHui MpyKHHHOTO
MasITHUKA./

14. BonHoBoit mpouecc u ero xapakrepuctukh /[lonsTne «BonHa» (BOJIHOBOM
nporiecc). VICTOYHNKN MEXaHUIEeCKHUX BOJIH. YCIIOBHS BO3HUKHOBEHUS
MeXaHH4YeCKUX BOJH. PacipocTpaHeHne BOJH B pa3IHIHBIX cpenax. JnmmHa
BonHBI. CropocTh. Yactora. IHTEHCHBHOCTE./

15. Tumbl MexaHImgeCKUX BOITH /BonHOBas moBepxHOCTh. DPOHT BOIHEL
[Tomepeunslie 1 IPOIOIBHEIC BOMHEI. beryriie u crosdare BOTHBI, HX YPaBHEHHUS.
[Tnockue u chepudeckue BOIHBI U X ypaBHeHHA. BexTop Ymosa./

16. OcHOBHBIE TOJIOKEHHUS CIIELMaIbHON Teopun oTHOcuTenbHOCTH (CTO)
/MpuHuun otHocuTeabHOCTH ["annnest. OCHOBHOE MOJIOKEHUE TCOPUH
otHocutenbHoCTU. [TocTynare CTO Ditnmiretina. [Ipeodpazosanus Jlopeniia./
17. OcHOBHBIE 3aKOHBI CIIENIUATBHON TEOPHH OTHOCUTEIIBHOCTU
/PeSITUBUCTCKUIA 3aKOH CIIOKEHHUS CKOpocTei. OCHOBHOM 3aKOH
PEIATUBUCTCKOM IMHAMUKN MaTepUaIbHON TOUKU. 3aKOH B3aUMOCBSI3U MEXKILY
Maccoif ¥ CKOpOCThIO. 3aKOH B3aUMOCBSI3H MacChl M YHEPTUH./

18. OcHOBHBIC IOHATHS U YPaBHEHUS MONEKYISIPHOH Gu3uky /OCHOBHOE
ypaBaeane MKT s nneanpHOTO Ta3a. YpaBHEHHE COCTOSHUS HCATFHOTO
rasa. YpasHenue MenneneeBa-Knaneiipona s uneanbHoro rasa. [loctosHHas
Bonpmana. @usnyeckuii cMbICI MOCTOTHHOM bonpimana./

19. OcHOBHBIC TIOJNIOKEHHS MOJICKYISIPHO-KIHHETHYeCKOl Teopuu /Tlepoe
nonoxenne MKT. Monekyna. Atom. Bropoe nonoxxenne MKT. BpoyHoBckoe
newkenue. Juddysus Bemects. Tperbe nonoxenne MKT. I'paduk
3aBUCHMOCTH CHJIBI B3aUMOJCHUCTBHS OT PACCTOSTHHUS MEXKITY MOJIEKYIaMH./

20. Imwxenue Monekyn Bemiects /Haunbonee BepostHas ckopocts. CpenHsis
KBaJIpaTH4Hasi ckopocTb. CpenHsist apupmernueckas ckopocts. Kpuas
pacripenenieHust MOJICKYIT HIeaIbHOTO Ta3a Mo CKOpocTsIM. Pactipenenenue
Makcgemna. Pacripenenenne bomsimana./

21. SAsnenus nepenoca /[loHsATHE «IBICHUS MIepeHOCa». 3akoH Duka. [Ipumepsr
U y3Uu BeIIeCTB, HAXOAAIINXCS B PA3TUIHBIX arPEraTHBIX COCTOSHUSX.
TemnonpoBoaHocTh. 3akoH Dypre. [Ipumeps! TEMIONPOBOAHOCTH. Bs3KocTh
WK BHYTpeHHee TpeHue. 3akoH HeioToHa. KoaddunmeHT BI3KOCTH Kak
XapaKTepUCTUKA CBOMCTB XUIKOCTEH./

22. DKcriepuMEHTaIbHBIE Ta30BbIe 3aKOHBI /M30TepMuuecKkuii mporece. 3akoH
boitns-Mapuorra. I'paduku nuzorepmudeckoro nporecca. M3obapuueckuii
nporiecc. 3akon [eii-JTroccaka. ['paduku n3006apruecKoro mpoiecca.
W3oxopuyeckuii nporecc. 3akoH [lapis. I'paduku u3oxopuueckoro mpoiecca.
Anuabarubiii poriecc. Ypasuenue [lyaccona. ['paduku annadbatHoro
nporecca./

23. MonekynspHbIe SBICHUS B )KUIKOCTAX /[IoHATHE «OKHIKOE COCTOSTHHE
BEIIeCTBay. XapaKkTep MOJICKYISIPHOTO TBIKEHIS B KHUIKOCTSIX.
[ToBepXHOCTHBIN CIIOH B KUIKOCTSIX, MOJIEKYISIPHOE JTaBICHUE H
MOBEPXHOCTHOE HaTshkeHUe. Kod(hQUIMEeHT MOBEpXHOCTHOTO HATSKCHUSI.
CmauuBanue n HecMauynBanue. Kammuisipaslie senenns, popmyna bopemmu-
Kropena./

24. MonekyssipHbIe SIBIICHHS B TBEPAbIX Tenax /[IoHATHE «TBEpAoe COCTOsTHNE
BeriecTBay. Kpuctammmaeckne u aMmopgHbIe TBEpbIe Tena. XapakTep
MOJIEKYJISIPHOTO ABIDKEHHS B TBepAbIX Tenax. [lonarue «uedopmarmsy, ee
BuABI ¥ TUIEL. 3akoH ['yka. Momynb yIpyrocTn Kak XapaKTepHCTHKa CBOMCTB
TBEP/BIX TEIL./

25. OcHOBHBIE TTOHATHS TEPMOJMHAMUKH /TepMouHamMuKa.
TepmoanHaMuueckas cucteMa. THITbI TEPMOAMHAMUYECKUX CHCTEM.
TepmopnHamMuueckue napaMeTpsl. TepMOJMHAMUYECKOE COCTOSTHIE CHCTEMBI.
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TepmoanHamMuueckuii npouecc. Buibsl TepMOAMHAMUYECKUX TPOLIECCOB./

26. Buyrpennsis aneprus rasa /Temneparypa. Cpeasssi KHHETHYECKast SHEPTUs
JIBIDKCHUSI MOJIEKyYJT. YucIo crerneneld cBo0oIbl. BHYTpEeHHSsI SHEPTHS OJHOTO
MOJIS Ta3a U Jr000H Macchl Ta3a. CriocoObl M3MEHEHUsT BHYTpEHHEH dSHEpTun
cucteMsr./

27. IlepBoe Ha9ano TepMOAWHAMUKH /DU3NUECKAN CMBICIT IIEPBOTO 3aKOHA
TepMOANHAMUKH. [IprMeHEeHIE IepBOTO 3aKOHA TEPMOJHMHAMHKH K
u3otponeccam./

28. Tennosbie nBurareny /[1oHATHE «TEMIOBBIC JBUrATENN». YCTPOHCTBO
terioBoro asurarens. Lk Kapao. Pabora tennoBoro nsurarens.
KoaddumenT none3Horo neicTByUs TEIUIOBOTO ABUTaTeNs. [1yTH moBbImeHus
KIIJ] TeroBoro asurarens./

29. Dutponus /Tlonsitue «dHTpOIUs». [loHsITHE «OOpaTUMBIN
TEPMOANHAMHUYECKHH TIpoIiecc». DHTPOIHS H30JIMPOBAHHON CHCTEMBI ITPH
o0paTnMoM TepMoIUHAMHIECKOM rnporecce. [loHsaTne «HeoOpaTuMbIi
TEPMOANHAMHYECKHH TIPOIiecC». DHTPOIHS H30JIMPOBAHHON CHCTEMBI TIPH
HEoOpaTHMOM TEPMOANHAMHYECKOM Iporiecce./

30. Bropoe Hauano TepMoguHaMUKH /DHTpoIHs. VI3MeHeHne SHTPOIHH IpU
o0paTMoM 1 HeoOpaTuMOM Tporeccax. BTopoit 3aKoH TepMOJHHAMHUKH.
[IpumeHeHHe BTOPOTo 3aKOHa TEPMOJMHAMUKH K n3omnporeccam. Llukia Kapho
Ha auarpamme T-S./

Komnnoxsuym o paszzneny 3 «O7eKTpHUECTBO U 3NEKTPOMAarHETU3M», pas3lieny 4
«Omntukay u pazaeny 5 «KBanroas ¢pusuka. Ousuka aroma U aTOMHOTO Spay
1. DnekTpocTarika /DNeKTPHUECKUN 3apsil. DIeMEHTAPHBIN 3IeKTPUIECKHUi
3apsan. Buapl 3apsaaoB. BanMoaelicTBre 3apsHKeHHBIX Tel. DIEKTpU3aius Tel.
3akon KynoHa. 3akoH COXpaHCHHS dICKTPUIECKOTO 3apsiaa./

2. DnexTpudeckoe 1oie B BakyyMme / IIoHSATHE «3IEeKTPHUECKOE MOMe.
CaolicTBa snekTpuyeckoro noiisi. Hanpsixernnocts. Teopema [aycca. [Ipunnun
cynepro3unuu noneit. [Torermman. Padora moms./

3. BemecTBo B anekTpuaeckoM nosne /[orsitre «poBogHuK». [IpOBOIHNKY B
JIIEKTPHYECKOM MoJ€. SIBIeHNE 3IeKTpocTaTHIeCKON HHAYKIUH. [ToHsTHE
«IURIIEKTPUK». THUIIBI AUANIEKTPUKOB: MOJISPHBIC H HEMOJISPHBIE. J[U3IeKTPUKT
B 3JieKTpuueckoM none. [longpusanus auanekTpukoB. JusnexTpudeckas
MPOHUIIAEMOCTb cpeibl. CEerHeTOAEKTPUKH./

4. ITocTOosIHHBIH ANEKTpUUECKUH TOK /TIOHATHS «QNEKTPHUYECKUN TOKY,
«MOCTOSIHHBIN AJIEKTPUUECKUN TOK». YCIOBUS CYIIECTBOBAHUS 3IEKTPUUECKOTO
Toka. Cuna Toka. [TnotHocTh Toka. Hampsbkenue. Conpotusienue. Pabota
TOKa. MOIITHOCTD TOK./

5. TlocTOSTHHBII AIIEKTPHYECKUI TOK B MeTaIlIax u ra3ax /[Ipupona Toka B
MeTaiax. 3akoH OMa Ui OZHOPOIHOTO M HEOJAHOPOJHOIO y4acTKa LEMH, AT
noiHo# meru. 3akoH Oma B nuddepennnansaom Buze. TermmoBoe neiicTBre
Toka. 3akoH Jlxoynsa-Jlenua. [Ipupona snekTpuueckoro Toka B razax.
Wonuzanus rasos./

6. MaruutHoe moJjie B Bakyyme /[IoHATHE «MarHUTHOE 10JIe». MarHuTHOE
B3aMMO/ICHCTBHE MPOBOJHUKOB ¢ TOKOM. MHAyKIMsA MarHuTHOTO mioiist. Cuiia
Awmmnepa. MarHuTHbII MOMeHT. MarHuTHbIH otok. HanpsokeHHOCT
MarHMTHOTO NoJisi. MarHuTHast IPOHULIAEMOCTh Cpe/ibl./

7. MaruutHoe nojie B Bemiectse /[Ipupona maraetusma. Berectsa
JIMaMarHuTHbIE, TapaMarHuTHble, peppomarautHeie. Touka Kropu./

8. DnekTpoMarHuTHas HHIYKINS U CAMOMHAYKIMS /SIBIeHme
aneKTpoMarHuTHOM uHAyKuuu. OnsiT apazes. 3akon dapazgest 11st
JJIEKTPOMArHUTHOW MHAYKIMK. Hampasnenne nHAyKIHOHHOTO ToKa. [IpaBuio
Jlenna u npaBuiio npaBoil pyku. SBnenne camonnaykuuu. IJC
CaMOMHAYKIMHU. VIHIyKTUBHOCTD IPOBOJHUKA./

9. IlepemennsIii anexTpuaeckuii Tok /[loraTue «nepemMeHHbI Toky. [lomydenne
nepeMeHHoro Toka. [leiicTByronue (3¢ pekTHBHBIC) 3HAUCHUS CHIIBI TOKA U
HanpsHKEHUS TepeMeHHoro Toka. COpOoTHBIICHHE B IETISAX TEPEMEHHOTO TOKa:
aKTUBHOE, MHIYKTHBHOE, EMKOCTHOE | MOJIHOE (nMIieAanc). PaGora u
MOIITHOCTh NTEPEMEHHOT0 TOKa./

10. TTomymipoBogauk /[ToHATHE «ITOTYIPOBOIHUKIY. THIIBI TPOBOIUMOCTH:
coOcTBeHHast, IPUMECHas1, akuenTopHas. [1oinynpoBogHUKOBBIE TPUOOPHI:
JIMOJTBl M TPUOABI — UX YCTPOWCTBO, NPUHIIUIT PAOOTHI U IPUMEHEHHE./

11. DnexrpomaranTHoe nose /IToHsATHE «3JIeKTPOMarHuTHOE 1oje». OCHOBEI

NJI-1. OIIK-1

Pemraer TumoBble 3amaun
npodeCCHOHATBLHON
NCATEILHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX
3aKOHOB MAaTeMaTHYECCKHX,
€CTECTBEHHOHAYYHBIX
JTUCIUITIIAH c
MIPUMEHEHUEM
HHPOPMAITHOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOT U
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Teopuu MakcBeJuia I 3JIeKTPOMAarHUTHOTO 10J1sl. YpaBHeHHs1 MakcBesuia uist
9JIEKTPOMArHUTHOTO 110J1s1. BexTop Ymosa-IloiinTHHra./

12. DnexrpomarHuTHbBIe KoneOanus /TIoHITHE «3TEKTPOMArHUTHBIC
konebanus». KonebarensHblii koHTYp. KoHIEHCATOp. DIEKTPOEMKOCTD
KOHJZIEHCaTOpa. JHEPTHs JNEKTPOCTATHIECKOTO TI0JISI KOHAECHCATOpa. DHEPrHs
MarHUTHOTO HOJISl. DHEPTHs 3IEKTPOMAarHUTHBIX Koslebanuit. Yactora u mepuon
COOCTBEHHBIX KOJIcOaHHH./

13. DnexTpoMarauTHBIe BosHBI /[1Ikana aeKTpOMarHUTHEIX BOJH. J{Hana3oHsI
JJIEKTPOMArHUTHBIX BOJH. VICTOYHUKY SNIEKTPOMArHUTHBIX M3ITy4EeHHH.
VYcnoBHs BOSHUKHOBEHHUS SJIEKTPOMAarHUTHBIX BOJIH./

14. DnemeHTHI reoMeTpryecKoi onTHKY /CBETOBOM JTyd. 3aKOH
HPSMOJIMHEHHOTO PacIpOCTpaHeHus! cBeTa. AOCONIOTHBIN TIOKa3aTelb
npenomieHus. OTHOCUTENbHBIHN Moka3arens npenomieHud. Onrudeckas
IVIOTHOCTH cpenbl. [IpenensHbiil yron npenomiieHus. Ilponeccel oTpaxenus u
MPEJIOMJICHHS CBETa Ha TPAHMIIE JBYX IIPO3PAYHBIX CPEll. 3aKOHBI
TEOMETPHYECKON ONTHKH./

15. UnTepdepenmus crera /[lorarue «uaTEepdepeHnns ceeray. KorepeHtTHbe
BonHBI. Crioco0s! HaOmoneHus naTepdepentyn: onbIT FOHTra, OUIpU3MBL
Openens, 3epkana Openens, vHTeppepeHINs Ha TOHKHUX IJICHKaX. Pa3zHoCTh
X0Jia BOJIH. YCIIOBUS BO3SHUKHOBEHHSI HHTEP(EPEHIIMOHHBIX MAKCUMYMOB H
MHHUMYMOB. OnpeeneHue pe3yabTHPYIOLEeH aMIUTUTYAbI KoJeOaHui npu
HaJIO)KEHUH KOTEPEHTHBIX BOJIH./

16. Iudpaxuus ceera /[lonsiTue «nudpaximsy». YCIOBUS BOSHUKHOBEHUS
MaKCUMYMOB M MUHUMYM audpakiuy. Judpakuus cBera Ha AU pakHOHHOM
peuterke. Mcnonb3oBanue AM(GpakKIMOHHON PEIISTKH ISl U3MEPEHHMs JUTHHBI
CBETOBOM BOJIHBI./

17. Ionspu3zanus cBeta /[IOHATHS «ECTECTBEHHBIH CBET» U «IIOJIIPU30BAHHBIA
cBeT». [lomydenue noisspr30BaHHOTO CBeTa. 3akoH Mairoca 1uIsl OoTIpeieTIeHUs
MHTEHCUBHOCTH CBETA MPOILIEIIETO Yepe3 HOoNIPU3aTop, aHaIu3aTop,
MOJIIPU3ATOP M aHAIN3ATOP./

18. ucnepcust cera /Ilorarue «aucnepcus». [lokasarens mpenoMiIeHus
BeliecTBa. Bunsl nucnepcun: HopManbHasl, aHoManbHast. [ToHATHE «cTieKTp».
Buns! ciektpoB. Criextp nortomenus. CrnekTp ucnyckanus. CIUIONIHEIE,
JIMHeHYaThle U mojiocarble crnekTpbl. CrieKTpanbHbIil aHamu3./

19. TemnoBoe usnyuenue /IIpupoaa TerioBoro n3nydeHus. [1oHsITUS «TOTHAS U
CIEKTpaJIbHas JIy4eHCIyCKaTeIbHas CIIOCOOHOCThY, «IIONHAs U CIEKTpaibHas
Jy4enonIONIaTeIbHAS CIOCOOHOCTEY, «a0COIFOTHO YEPHOE TEN0Y. 3aKOHBI
TerutoBoro mnydenus: Kupxroda, Credana — bormsiimana, Buna. 3aBUCHMOCTB
CIEKTPaIbHON CBETUMOCTH a0COIIFOTHO YEPHOTO TeJla OT JJITMHBI BOJIHBL./

20. ®ororddexr /Tlonstue «horoaddexr». Bunbr potorddexra: BHEIITHMI 1
BHyTpeHHUH. Habnronenne BHemHero ¢poTosddexra. 3aKOHBI BHEITHETO
tdororddekra. Ypapaenue DiiHmreiiHa. PaboTa BEIX0OIA 2IEKTPOHA U3 METAIlIA.
Kpacuas rpanuna ¢otoaddexra./

21. Ddpdexr Komnrona. JlaBnenue csera /Onbir KomnroHa. 3akoH COXpaHEHUS
ummnyinbca anekrpona. Omneit I1.H. Jlebenena. JlaBneHue cBeTa 1isi aOCOIIOTHO
4epHOTro, 0EJI0ro U 3epKaIbHOTO Tea./

22. BonuoBble cBoiicTBa vacTuil /Bontsl ge bpoiiis. @opmyia e bpoiiis.
Judpakuust 31eKTPOHOB U HEWTPOHOB B KpUCTaJLIax./

23. DnemeHTHI KBaHTOBOU Mexanukd /Heomnpenenennoctu [eiizenOepra.
CooTHoIIIeHHE HeoTpeeieHHOCTe. BomHoBas GpyHKIMs. YpaBHEHHS
penuarepa./

24. Mogenu ctpoeHus atoMa /Atomuctraeckas moaensb. Moaens k. TomcoHa.
[Tnanerapuas monens aroMa. [Toctynarer bopa./

25. Teopust aroma Bomopoa /Popmyna bansmepa. CriekTp U3aydeHHsT aToMa
Bonopoaa. Paauyc opoutsl anekrpoHa. CKOpPOCTh dIIEKTPOHA. DHEPTHUS
anekTpoHa. CHEeKTp HEPTHH ANIEKTPOHA. YPOBHH SHEPTUH./

26. DneMeHThl COBpEMEHHO# (DU3MKK aTOMOB 1 MoJeKy /KBaHTOBbIE yucia:
TJIaBHOE KBAaHTOBOE YMCJIO, OPOUTATBHOE KBAHTOBOE YHMCIIO, MATHUTHOE
KBaHTOBOE YHCJIO, CIIHHOBOE KBaHTOBOE yHcio. [IpaBmia otbopa. [Ipuanmm
[aymu. [TpuHIKMD MuEMMYMa SHepruu. [lepuoandeckas cucTemMa >JIeMEHTOB
J.1. Menneneesa./

27. Ctpoenue siipa aroma /Mojenu cTpoeHus aToMHOTO siipa. O603HaYeHue
aroMHbIX siep. Mzoronsl. M306apsl. U3otonsl. Jledekt Macchl. DHEPrHs CBS3H.
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Snepubie cubl./

28. PamnoaktuBHOCTS /[loHATHE «paguoOaKTUBHOCTHY. EcTecTBeHHAS
pannoakTUBHOCTE. VICKycCTBEHHAS paIiOaKTHBHOCTE. THITBI pafi0aKTHBHOTO
pacnana: anbda-, 6era-, raMma-pacran. [lepuon momypacmnana. 3akoH
pannoaKkTUBHOTO pacmaja./

29. Anepusie peakunu /TloHsTHE «sinepHBIE peakiumy. Cxema saepHOH
peaxrmu. THIBI SIEPHBIX peaKInil: peaKIis aHHUTHILIIH, PEaKIUy TeICHUSI
SAqep, peakiiy CUATEe3a saep./

30. DOnemenTapHble yacTulbl /[IoHITHE «IIEMEHTapHbIC

yacTuLb. Kitaccuukanus anemeHTapHbIX yacTull. BzanmoneiicTBue
anieMeHTapHbIX yactui. KBapku. @yHnaMeHTanbHble B3anMoeicTBusL./

Kpurepun onenku (Tabi.) MOBOIAATCA JO CBEACHHUS OOYYarolerocs B Hayaje 3aHITHS.
Orenka o0bsIBIISIETCS 00y4aroneMycsi HEMOCPEACTBEHHO MOCIIE YCTHOTO OTBETA.

IIxaJja Kpurtepnu oneHuBanns
OueHka 5 - 00y4aroIHUifCs MOTHOCTHIO YCBOWII Y4E€OHBIH MaTepHa;
(oTMuHO) - [I0Ka3bIBAET 3HAHUE OCHOBHBIX IIOHATUHN TEMBI, TPAMOTHO I0JIb3YETCSI TEPMUHOJIOTHEH;

- IPOSIBIISICT YMEHHE aHAIN3UPOBATh U 000011aTh HH(POPMAIIHIO, HABBIKU CBS3HOTO
OTUCaHUA ABJICHUHN U MPOIIECCOB,;

- IGMOHCTPHPYET YMEHUE N3JIaraTh MaTepuall B ONPEAEICHHOH JTOTHIECKOi
MIOCIIEA0BATENHHOCTH;

- IOKa3bIBAaCT YMEHUE WIITIOCTPUPOBATH TEOPETHIECKUE MOJOKEHUSI KOHKPETHBIMA
IIpUMepamu;

- IGMOHCTPHPYET CPOPMUPOBAHHOCT M YCTOMIMBOCTh 3HAHUI, YMEHUII 1 HABBIKOB;
- MOT'YT OBITb JOIYIICHBI OZJHA—BE HETOYHOCTH IIPU OCBEICHUH BTOPOCTEIIEHHBIX
BOIIPOCOB

Orenka 4 OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUIM Ha OLEHKY «5», HO IIPU 3TOM UMEET MECTO
(xoporo) OJIH U3 HEJJOCTATKOB:

- B YCBOGHHMH MaTepHaJa JOMyLIIeHbl HeOObIINe TPpo0esibl, He HCKa3UBIINE CONEpKaHHEe
OTBETA;

- B U3JIOKCHUU MaTCpuraja JoNyHICHbl HC3HAYUTECIbHBIC HETOYHOCTHU

Ouenka 3 - HETIOJTHO MIIM HEMOCNIENA0BaTEIbHO PACKPHITO COAEPkKAHUE MaTepHaa, HO OKa3aHo odiiee
(YIOBIIETBOPUTENEHO) | MOHMMaHKE BOIPOCA M MPOAEMOHCTPUPOBAHBI YMEHUS, OCTATOUHBIE IS JaTIbHEHIIETO
YCBOEHUS MaTepHana;

- IMEJIMCh 3aTPyIHEHHUS WIH JOIYIICHBI OLIMOKH B ONPEICIICHUH MTOHATHH, HCTIOIb30BAaHUN
TEPMUHOJIOTHH, OIICAHUY ABICHHUI M TPOLECCOB, HCIIPABICHHBIE NOCIE HABOASIINX
BOTIPOCOB;

- BBISIBJIEHA HEJJOCTaTO4Hasi C(OOPMUPOBAHHOCTH 3HAHWH, YMEHHUI M HaBBIKOB,
00y4Jarouiicss He MOXXET IPUMEHHUTH TEOPUIO B HOBOH CUTYaITUH

Orenka 2 - HE PaCKpbITO OCHOBHOE COJIEp)KaHHe MaTepHhaa;
(HEeyIOBIIETBOPHUTENIBHO) | - OOHAPYKEHO HE3HAHUE WJIM HEMIOHUMAaHUE OOJbIIICH Ml HanboJiee BaXKHOH YyacTu
Marepua’a;

- JOMYICHBI OIINOKHU B OIIPEACIICHUN HOHS[TI/Iﬁ, IIpU UCIIOJIB30BaHUN TEPMUHOJIOTHUH, B
OIMCAHUU SIBIICHUH U MpOo1ECCOB, PECIICHNU 3a1a4, KOTOPbIC HE UCIIPABJICHBI ITOCJIE
HECKOJIbBKUX HABOAAIINX BOIIPOCOB;

- HC C(l)OpMHpOBaHLI KOMICTCHINU, OTCYTCTBYIOT COOTBETCTBYIOIINC 3HAHWS, YMCHUSA U
HaBbIKH

4.1.4. TectupoBanue
TectupoBanne uCmoONB3yeTCs A OLEHKH KauecTBa OCBOEHHS OOYydYaroIMMCS OCHOBHOM
npodeccuoHalbHOW 00pa30BaTeIbHOM NPOTrpaMMbl IO  OTAEIABHBIM TeMaM WM paslienaMm
JUCHUITIINHBI. Tect MMpEaACTaBIIsICT coboii KOMIIJICKC CTaHJApTU3UPOBAHHBIX 3aZ[aHI/II\/’I,
NO3BOJISIIOIIMI  YIPOCTUTh  MPOLEAYPY HM3MEpeHUs 3HaHMUH M yMeHMH oOydaromuxcs.
OOyuvaromuMcst BBIIAIOTCS TECTOBBIC 33JaHHS ¢ (DOPMYIMPOBKOH BOIIPOCAa W IPEATIOKEHHEM

BBIOpATH OUH HpaBPIJ'IBHBIﬁ OTBCT M3 HCCKOJILKUX BAPUAHTOBOTBCTOB.
Ne OrneHouHbIE CPEACTBA Kon 1 HauMeHOBaHME UHANUKATOPA
KOMIETEHIUH

1 IIpu yMeHbIIEHUN CKOPOCTH JIBUXKEHUSI MOJIEKYIT B 4 pa3a JaBlICHUE na-1. OIK-1
rasa pasa. Pemaer TUIIOBBIE 3aa4u
1) yBenuuunocs B 2 podecCHOHATIBHON JeITeIbHOCTH Ha
2) yMEHBIINIOCH B 4 OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
3) yBenmnamiiocs B 4 MaTeMaTH4YeCKHX,
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4) yMEHBIIUIOCH B 2

€CTCCTBCHHOHAYYHbIX AJUCHUIUIMH C

MIPUMEHCHHEM UHPOPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHI
IIpu orpy’>KeHUH B )KUIKOCTh KATMILIIPHON CTEKIISTHHON TPyOKH H1-1. OIIK-1

YPOBEHB KUAKOCTH B HEW IMOJHUMAeTCs Ha 4 MM HaJl ypOBHEM
KHUAKOCTH B COOOLIAIOIIUMCS € HUM cocyne. Eciti B3ATh Kanmuisip
JHaMeTp, KOTOPOTO B 2 pa3a OoJbLIe, TO BEICOTA IIOJHATHS KHIKOCTH B
HeM OyIeT paBHA MM.

1)2

2)4

3)8

4) 16

PemaeT TumnoBkle 3amauun
po¢eCCHOHANEHON IeATENEHOCTH Ha
OCHOBE 3HaHUH OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX JTUCIIHTUIHH C
MPUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHUKALIMOHHBIX TEXHOJIOTHI

Ecnu yBennunTh B 2 pasa 3HaueHue JeGOopMHUPYIOIIEH CHITbI, HE MEHSIS
TUIONIAJIb ONIEPEYHOTO CEYEHUs Tella, TO 3HaUCHHE OTHOCUTEIILHOM
nedopManum. ..

1) HEe U3MEHUTHCS

2) yMEHBIIUTHCA B 2 pasa

3) yBenmuwmtes B 4 paza

4) yBenmuuTcs B 2 pasza

na-1. OIK-1

Pemraer Tunossle 3aga4n
podecCUOHATILHOM AEATETLHOCTH Ha
OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB
MaTeMaTH9IECKHX,
€CTECTBEHHOHAYYHBIX TUCIHILIHH C
MIpUMEHEHHEM HH()OPMaIIOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHH

WneansHOMY OHOATOMHOMY Ta3y Iepefain KOIH4ecTBO TemIoTsl 700
JIx u ra3 coBepumn padoty 600 [x. BHyTpeHHss 3HEprus ra3a npu
oToM paBHa _ JIxk.

1)0

2) 100

3) - 100

4) 1300

WJ-1. OIK-1

PemaeT THIIOBBIE 3a1a9H
npoQeCCHOHATBHOMN ETeIPHOCTH Ha
OCHOBE 3HAaHHI OCHOBHBIX 3aKOHOB
MaTCMaTU4YCCKHUX,
€CTCCTBCHHOHAYYHBIX JUCIHUIIINH C
NpUMEHEHHEeM HH()OPMALMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTUH

[Ipu yBenrueHUH CHIIBI TOKA B 4 pa3a KOJIUYESCTBO TEILIOTHI,
BBIJICTISIEMOE HA COMPOTHBICHUH 32 TOXKE BPEMsI, YBEIIMUUTCI B
pa3(-a).

1)2

2)8

3)4

4) 16

NA-1. OIIK-1

Pemaet Tunosele 3aga4n
podecCHOHATBHON AEATEIHHOCTH Ha
OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB
MaTEMAaTUYECKUX,
€CTECTBEHHOHAYYHBIX JUCLUIIIMH C
NpUMEHEeHneM HH(OpPMalMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUI

DeKTpOoMarHUTHHIE BOJIHBI, 00aaatonye OoIbIIOi MPOHUKAIOLIEeH
CIOCOOHOCTBIO, BOSHUKAIOIINE MPU B3PHIBE SIEPHOTO OPYXKHUS
BCJIE/ICTBHE PAIMOAKTUBHOIO pacnaja siaep, Ha3bIBakoT ...

1) paguoBoIHAMHU

2) pEeHTT€HOBCKUM H3ITy4YeHHEM

3 nH(ppaxkpacHbIM H3ITy4eHHEM

4) raMmma-u3IydeHueM

HJI-1. OIIK-1

PemaeT Tumnoskle 3agauun
npo(eCCHOHAIBHOMN eI TeIPHOCTH Ha
OCHOBE 3HAaHMI OCHOBHBIX 3aKOHOB
MaTrCMaTU4YCCKHUX,
€CTECTBEHHOHAYYHBIX IUCLUUIUIMH C
MIpUMEHEHHEM HH()OPMaIIHOHHO-
KOMMYHUKALMOHHBIX TEXHOJIOTHH

J1s OBBIIIICHAS TIpeieNia pa3penieHns 0ObEKTHBAa MIUKPOCKOIIA
HeoOxomuMo ... (BeibepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) yBeTHYHUTH TIOKA3aTEIhb MPEIIOMIICHHUS CPEIBI

2) yMEHBIITUTH MTOKA3aTEIb PEITOMICHHS CPEIbI

3) ocBETUTH MUKPOOOBEKT CBETOM C MEHBIIIECH JUTMHON BOJTHBI
4) OCBETUTh MUKPOOOBEKT CBETOM C OOJIBIICH IJIMHOM BOJHBI
5) YMEHBIINTh YHUCIOBYIO anepTypy

na-1. OIK-1

Pemaer Tunosele 3aga4un
podecCHOHATIBHON AEATEIFHOCTH Ha
OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX,
€CTECTBEHHOHAYYHBIX JUCLUILIMH C
NpUMEHEeHneM WH()OPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUI

JudpakumoHHas pereTka 0CBeIaeTcs 3eJeHbIM cBeToM. [Ipu
OCBEIIEHUH PEIIETKH KPACHBIM CBETOM KapTHHA AHU(PPAKIIMOHHOTO
CIEKTpa Ha JKpaHe ...

1) cy3utcs

2) pacmmpurcs

3) He U3MEHUTCS

4) ucye3HeT

HJI-1. OIIK-1

PemaeT TumnoBkle 3agauun
po¢eCCHOHANBLHON IeATEIILHOCTH Ha
OCHOBE 3HaHHMI OCHOBHBIX 3aKOHOB
MaTeMaTUYEeCKUX,
€CTECTBEHHOHAYYHBIX JUCLUILINH C
MpUMEHEHHEM HH()OPMAIIHOHHO-
KOMMYHUKaLMOHHBIX TEXHOJIOTHI

PanyxHast okpacka MBIIBHBIX ITy3bIpel OOBSICHSACTCS SIBICHUEM .. ..
1) nudpaxmmn
2) nonsipu3anyu

Ua-1. OIK-1
Pemraer tumnoBkle 3a1aun
npodeccroHaNbHON IeITeTLHOCTH Ha
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3) unrepdepeHunu OCHOBE 3HaHHMI OCHOBHBIX 3aKOHOB
4) nucnepcun MaTeMaTU4YEeCKUX,
€CTECTBEHHOHAYYHBIX TUCIIUTIINH C
MIPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHH

10 | OxuH 7 TOT e CBETOBOW MOTOK MafaeT HOPMAIBFHO Ha 3epKaIbHYIO H WA-1. OIIK-1

aOCOJIIOTHO YEePHYIO IMTOBEPXHOCTh. OTHOIICHHE TaBJICHUS CBETa Ha Pemaet THnOBBIC 3a1a4n

HEPBYIO M BTOPYIO IIOBEPXHOCTH PaBHO ... npo(heCCHOHANTBHOM ASSATEILHOCTH Ha
1) 1/2 OCHOBE 3HaHHI OCHOBHBIX 3aKOHOB

2) 1/4 MaTeMaTHYeCKHUX,

3)4 €CTECTBCHHOHAYYHBIX THCIUILIHH C
4)2 MIpUMEHEHNEM HH(OpPMaLMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOT UM

ITo pesympratam TecTta OOYyYalOLIEMYCSl BBICTABIISCTCS OLCHKA «OTIUYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIHHOY» UITU «HEYIOBIETBOPUTEIHHOY.

Kpurepun ouenuBanus otBera (Tabil.) AOBOIATCS 10 CBEACHHS OOYyYaroIIMXCS 10 Havyasa
TecTupoBaHus. Pe3ynbrar TecTHUpoBaHUS OOBSABISETCS O00ydYaroleMycsl HEMOCPEICTBEHHO IOCIe
€ro cJlauu.

IIxauaa Kpurtepnu onennanus (% npaBWIbLHBIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporo) 70-79
Orierka 3 (YIOBICTBOPUTEIILHO) 50-69
Ornenka 2 (HeyJOBJIETBOPUTENHHO) Mmenee 50

4.2. Ilpoueaypsl 4 OLlEHOYHbIE CPEACTBA /IJIs1 IPOBEAeHHUS TPOMEKYTOUHOM aTTecTalun
4.2.1.9x3ameH

Ok3aMeH sBiseTCs (QOpPMOM OLEHKM KauecTBa OCBOCHHUS OOy4YaloIIMMCS OCHOBHOM
npodecCHOHaNBFHONW 00pa30BaTeIbHON MPOrpaMMbI 1O pasaenaM AUCHUILINHBL. [lo pesympratam
9K3aMeHa OOYyYaroIeMycCsl BBICTABISIETCS OICHKA «OTIIMYHOY», «XOPOIIOY», «YIOBIETBOPUTEIHHOY
NN «HCYOOBJIICTBOPUTCIIBHO).

DK3aMeH MO IUCHUIUIMHE IMPOBOAUTCA B COOTBETCTBUU C PACHHCAHHEM MPOMEKYTOUHOU
arTeCTalu, B KOTOPOM YKa3bIBACTCA BpEMA C€ro IMpOBCACHHA, HOMCP ayauTOpUH, MECTO
NpPOBEJICHUs] KOHCYIbTAllUM. YTBEpPXKJIEHHOE paclHucaHue pa3Mmeliaercs Ha HHQPOPMALMOHHBIX
CTEH/Iax, a Tak)Ke Ha 0(UIMAIBHOM caiiTe YHUBEpCUTETA.

VYpoBeHb TpeOOBaHUI ANl NMPOMEXKYTOUHOW aTTecTalMy OOYYaroIIUXCs YCTaHABIMBAETCS
paboueii mporpaMMoil TUCIIUILTNHBI M TOBOAUTCS 10 CBEICHUS O0YJalONMXCsl B HaYalle ceMecTpa.

DK3aMeHbl IPUHUMAIOTCSA, KaK MpaBuilo, JekTopamu. C pa3pelieHns 3aBeayouiero kageapon
Ha 5K3aMEHE MOKeT MPHUCYTCTBOBATh MpENojaBareib Ka(enpsl, MPUBICUYEHHBIA AJ1 MOMOIIU B
npueMe 53K3aMeHa. B ciiyyae OTCYTCTBMS BeIYIIErOo NpenojaBaTeNss 3K3aMeH NPUHUMACTCS
npernojaBaresieM, Ha3HaYeHHBIM PacIIOPSHKEHHEM 3aBEIYIOIIEro Kadeapoii.

[IpucyrcTBHEe Ha »K3aMeHe NpenoaaBareneil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOILETO
pacropspKeHHs peKTopa, MPOpeKTopa o yueOHou paboTe wiH JiekaHa QakyabTeTa He I0MyCKaeTCsl.

OOyyaromuecs: Ipu SBKE Ha AK3aMeH 00s3aHbl UMETh IIPU cebe 3a4eTHYIO KHIKKY, KOTOPYIO
OHU TPEABSABISIFOT SK3aMEHATOPY.

Jlns mpoBeneHMsT SK3aMeHa BEOYUIMH IpernojaBaresib HakaHyHE I10JlydaeT B JeKaHaTe
3a4eTHO-DK3aMECHAIMOHHYI0 BEIIOMOCTh, KOTOpash BO3BpAIIaeTCs B JIEKaHAT IIOCIIE OKOHYAHUS
MEpOTNPHUATHS B JIEHb IPOBEICHHS SK3aMeHa UM YTPOM CJICAYIOIIETO JIHS.

DK3aMeHBI IMPOBOAATCA 110 omieraM B YCTHOM WX IMHCBMCHHOM BHIAC, oo B BUJIC
TECTUPOBAHUA. OK3aMEHAIlMOHHBbIE OMJIEThl COCTABIIAIOTCA 110 YCTaHOBIEHHOW Qopme B
COOTBETCTBUU C YTBEPXKACHHBIMU Kadenpoill 3K3aMEHAlMOHHBIMHM BOMPOCAMU M YTBEPKAAIOTCS
3aBeyIOIUM Kadenpoit exxeronHo. B 6unere comepkutcs Tpu Borpoca: 2 TEOPETUYECKUX BOIIpoca
¥ OJTHO MPAKTUYECKOE 3a/IaHUE.
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OK3aMeHaTopy MpelOoCTABISAETCS MPaBO 3aJaBaTh BOIPOCH! CBEPX OMIIETa, a TAaKKe MOMHMO
TEOPETUYECKUX BOMNPOCOB JaBaTh JJI1 PELICHUS 3alaud U NPUMEPBI, HE BBIXOAAIIMUE 3a PaMKHU
MPONJEHHOIO MaTeprala Mo u3y4yaeMou TUCIUIIIINHE.

3HaHUs, YMEHUS U HaBBIKA OOYYAIOIIMXCS OMPENENISIOTCS OLUEHKAMH «OTIHMYHOY, «XOPOILIOY,
«YIOBJIETBOPUTENIBHO», «HEYNOBICTBOPUTEIBLHO» M BBICTABIAIOTCSA B 3a4€THO-DK3AMECHALMOHHYIO
BEJIOMOCTb U B 3a4ETHYIO0 KHMKKY 00y4arolerocs B IeHb dK3aMeHa.

[Tpu mpoBeseHUN YyCTHOTO 3K3aMEHa B ayIUTOPHM HE JOJKHO HAaXOIUThbcsA Oojiee IIECTH Ha
OJTHOT'O IIPETOAAaBaTelIs.

[Ipy mnpoBeeHHMH YCTHOTO 53K3aME€Ha CTYAEHT BbIOMpAaeT SK3aMEHAIlMOHHBIA Oumier B
CllyyaliHOM MOpsAJKe, 3aTeM Ha3blBaeT (aMWINIO, UMs, OTYECTBO U HOMEp 3K3aMEHALMOHHOIO
ounera.

Bo Bpems sk3ameHa oOywarolmiuecss MOTYT II0JIb30BaTbCsl C pa3pelleHHs 3K3aMeHaropa
IPOrpaMMOM JUCIUIUIMHBL, CIPAaBOYHOW M HOPMAaTHBHOW JINTEPATypoOH, APYrUMH INOCOOUSAMU U
TEXHHUYECKUMH CPEICTBAMHU.

Bpewmst monroroBku oTBeTa MpH clade dK3aMeHa B YCTHOW (opMme TODKHO COCTaBISATH HE
meHee 40 MUHYT (110 JKeNaHuI0 00y4aroLIerocs OTBET MOXKET ObITh 1O0CPOUHBIM). Bpemst orBera — He
Oosnee 15 MUHYT.

OO0yuaroimuiicsi, UCTIBITHIBAIOLIN 3aTPYJHEHUS [IPU MTOJTOTOBKE K OTBETY 110 BBIOPAaHHOMY UM
OuieTy, UMeeT MpaBO Ha BHIOOP BTOPOro OMiIeTa ¢ COOTBETCTBYIOIIMM IPOIJICHHEM BPEMEHHU Ha
noArotoBky. [Ipy okoHYaTEeIbHOM OLICHMBAHUHU OTBETA OLIEHKA CHMJKaeTcs Ha oAMH Oayul. Beigaua
TPEThEro OMiIeTa He pa3pemIaeTcs.

Ecnn oOydaromuiics sBUJICS Ha 5K3aMEH, M, B3iB OWJIET, OTKazajcs OT MPOXOXKICHHUS
aTTeCTallid B CBA3U C HEMNOATOTOBIECHHOCTBIO, TO B  BEIOMOCTH €My BBICTABISECTCS OLIEHKA
«HEYHOBJIETBOPUTEIBHON.

Hapymenre AucuMIUIMHBIL, CIMCHIBAHUE, MCIOJIb30BaHUE OOYYAIOLIMMUCS HEpa3peIICHHbIX
HEYaTHBIX M PYKOIIMCHBIX MarepuajoB, MOOMJIBHBIX Tele(pOHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITbIOTEPOB, HOYTOYKOB U IpYTMX BUJIOB JINYHOW KOMMYHHUKAI[MOHHON U KOMIIBIOTEPHON TEXHUKU
BO BpeMs aTTeCTallMOHHBIX HCIBITAaHUM 3ampenieHo. B ciydae HapymieHuss 3Toro TpeOoBaHuUs
npernojaBaresib 0053aH YJAINTh OOYydYaloUIerocss W3 ayJuTOpPUU M TPOCTABUTh €My B BEIOMOCTH
OLICHKY «HEYHOBJIETBOPUTEIILHON.

BricTaBiieHHE OLICHOK, IIOJYYEHHBIX IIpU IIOABEICHUM PE3YIbTATOB IPOMEKYTOYHOMN
arTecTalliy, B 3a4€THO-3K3aMEHAIL[MOHHYI0 BEJOMOCTb M 3aUETHYIO KHIJKKY IIPOBOAMTCA B
INPUCYTCTBUM camoro oOyuatouierocs. [IpenogaBarenyu HeCcyT NepCOHANBbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTb M TOYHOCTb BHECEHUs 3allCEH O pe3ylbTrarax NPOMEKYTOYHOM arrecTaluu B
3a4€THO-2K3aMEHAIIMOHHYIO BEJOMOCTb U B 3a4E€THBIC KHUKKH.

HesaBka Ha dKk3aMeH OTMEUYaeTcs B 3a4E€THO-DK3aMEHALMOHHOM BEIOMOCTH CIIOBAMH «HE
SABUIICSI.

Jns  oOydaromuxcsi, KOTOpble HE CMOIIM CcJaTb S5K3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHHUBEpCHTET yCTAHABIMBACT IIEpUOJA JIMKBHJALMKM  3aJ0JDKEHHOCTH. B 3TO0T  mepuon
IIPENO/IaBaTell, NMPUHUMABIINE JK3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHEe 2-X JIHEH, KOIla OHH
OyayT nmpuHUMaTh 3aa0JbkeHHOCcTH. WHdopmaius o JMKBUIAIMHM 33aJ0JDKEHHOCTH OTMEYaeTcs B
HK3aMEHAIllMOHHOM JIUCTE.

OOyuaromumcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIME 3HAHUS B TEUEHHUE CEMECTPa B XOJe
MOCTOSIHHOTO TEKYILEro KOHTPOJS yCIIEBA€MOCTH, MOXET ObIThb HPOCTaBJI€HAa IK3aMEHallMOHHAs
OLIEHKa JOCPOYHO, T.€. 0e3 ciaun 3k3aMeHa. OleHKa BBICTABISETCS B AK3aMEHALMOHHBIN JINCT WU
B 3a4€THO-DK3aMEHALIMOHHYIO BEIOMOCTb.

WHBanmuIpl 1 A ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3710pPOBbSI MOTYT CJaBaTh dK3aMEHBHI B
MEKCECCHOHHBI TEpHOl B CPOKH, YCTAHOBIEHHBIC WHAMBUIYAIbHBIM Y4YeOHBIM IJIAHOM.
WMHBanmuapl ¥ JuLa ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbsI, UIMEIOIINE HAPYIIEHHUS OIIOPHO-
JIBUTATEIbHOIO ammapara, JONYCKAlOTCA Ha arTeCTAlMOHHBIE MCIBITAHUS B CONPOBOXKICHUU
ACCUCTEHTOB-CONPOBOKIAOIIHNX.

[Iponienypa mpoBeaeHHUsT MPOMEXYTOUHOW aTTeCTAallMU Al OCOOBIX CIy4yaeB M3JIOKEHA B
«[lonoxxeHnn O TEKyIlleM KOHTPOJIE YCIIEBAEMOCTH U NMPOMEXKYTOYHOW aTTecTali 0O0yJaroIIuXcs
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no OIIOIT GakanaBpuara, crienuanurera U Maructparyps» ®I'BOY BO 0xHO-Ypansckuit [AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O1eHOYHBIE CpeNCTBa Kox n HanmMeHOBaHUE
HMHIUKATOPa
KOMIETEHIUH
1 1. Marepus u ee Bunsl /[lonsrue «marepus». Bunst marepun. [TonsTus na-1. OIK-1
«BEIIECTBO» U «I0Je». Buasl B3auMoaeHcTBUH 1 UX cymHOCTb. [loHsATHE Pemraer Tunossle
«huzuka». Poxp ¢pusuku B npodeccun./ 3a1a4u
2. Iemxenue u ero Gpopmsl /[loHsTHE «aBHXKEHNE». DOPMBI IBIKEHUSI MATEPUH U npodeccronanbHON

UX CYIIHOCTh. MeXaHNYeCKoe JBIKEHUE U €r0 BUABL./

3. KunemaTnka moctymnaTensHOTO ABmKeHus /[loHsaTHe «TTocTymaTesHOe
IBIDKeHe». CIioco0BI OnpeeNieHus MOJI0KEHHS Tesa B mpocTpancTse. CrcreMa
orcuera. Tenmo orcuera. Tpaekropus. [Tyte. [lepemenienne. CKopoCTh: MTHOBEHHAS
U CpemHss. YCKOpEeHHe: MTHOBEHHOE, cpeHee, oHoe. COCTaBIAoNINe
YCKOpeHHsL./

4. lmaamuKka roctymarensHoro apmkeHuns /[lepsriii 3akoH Herotona. Macca terna.
Wneprust. Bropoit 3akoH Hetorona. Cuna. Mmynec Tena. 3akOH COXpaHEHHS
umnynsca. Tpetuit 3akoH HetoToHa. OcHOBHOE ypaBHEHHE AUHAMHUKHU
MOCTYNATEIbHOTO JIBMXKEHHUS./

5. Kunematuka BpamarenbHoro ApmkeHus /[IoHsTHE «BpalaTeIbHOE ABHKEHHUEY.
VrnoBoe nepemenieHue. YIioBasi CKOpOCTb: CPEAHss U MTHOBEHHasl. YTIIOBOE
YCKOpEHHE: CpeiHee M MTHOBEHHOE./

6. JlnHaMuKa BpaIaTeIbHOTO ABHXEHHS /MOMEHT MHEPIIH MaTepHaIbHON TOUKH
u tena. Teopema lIteitnepa. MomeHT umnynbca. MomeHT cuibl. Ilnedo cuibl.
OCHOBHOE ypaBHCHHE TUHAMHKH BPAIATEIbHOTO IBHXEHHS./

7. DHepreTHUECKUE XapaKTEPHCTHKH MOCTYIIATEIbHOTO IBIKCHNS /DHEPTHS.
Kunerndeckast n moteHumanbHas sHeprus. [loaHas MexaHndeckasi SHeprusl. 3aKoH
COXpaHEeHHUs] MEXaHW4YECKOH SHepTruH. MexaHnueckasi paboTa U MOLIHOCTb./

8. DHepreTHUeCcKre XapaKTEPUCTHKH BPAIATEIBHOTO ABMKCHUS /IHEPTHSL.
Kunernueckast sHeprus. 3akOH COXpaHEHHUs] MEXaHHUECKOH 3HEPTHH IS
MOCTYNATEeIBHOTO U BPAIATENBHOTO JBIKEHUs. MexaHnueckas pabora u
MOIIHOCTB./

9. ®usnyecKkre BEJINYNHBI, OMMCHIBAIOIINE KoJleOaTeapHOoe ABMkeHne /CMeleHue.
Awmmunryna. ®@aza konebanuii. L{uknmgaeckas gacrora. [Tepron. Yacrora.
Cropoctb. Yckoperue. Crina. JHeprus./

10. Buner mexarmdeckux konebannii /1o xapakrepy ¢uzngeckoro mporecca. [1o
XapakTepy 3aBUCUMOCTH OT BpeMeHH. [1o criocoOy Beinyx1eHus. [1o xapakrepy
M3MEHEeHMs aMIuTUTyabl. Clio)XXeHne TapMOHUYECKIX KojeOaHuit./

11. dusnueckuit MasTHUK /[loHATHE «PU3NIECKUN MASITHUKY. YpaBHCHHE
JBIOKEHUS (PU3MYIECKOT0 MasTHHUKA. YacToTa v epuo/ Kojebanuit hru3naeckoro
MasITHUKA./

12. Maremaruueckuii MassTHUK /[[oHSTHE «MaTeMaTHYECKHH MasiTHUK». YpaBHEHHE
JIBIDKEHHS] MaTEMaTHYIEeCKOTO MasiTHHKA. YacToTa 1 nepro; KojeOaHii
MareMaTH4ecKoro MasiTHUKa./

13. TIpyxuHHBIH MasTHUK /[loHATHE «TIPY>KUHHBIN MasTHUK». YpaBHEHHE
JBIDKCHUS TIPY>KMHHOTO MasTHHKA. YacToTa 1 nepros KojeOaHui MpyKHHHOTO
MasTHHKA./

14. BoHOBOI! TIpoIIecC U ero XapakTepucTHKH /[loHsTHE «BOTHAY» (BOTHOBOM
npouecc). VICTOYHNKN MeXaHWYeCKHUX BOJH. YCIOBUSI BOSHUKHOBEHHS
MeXaHM4YEeCKUX BOJH. PacnpocTpaHeHue BOJIH B pa3nU4HbIX cpenax. [JIMHa BOIHBI.
Crkopoctb. YactoTa. UHTEHCUBHOCTB./

15. Tumbel MexaHU4YECKUX BOJH /BoHOBAst MOBEPXHOCTH. DPOHT BOJHBI.
[Tomepeunsie 1 TPOJONBHBIE BOMHEI. beryriie u crosdre BOJIHEBI, UX YPaBHEHHS.
[Tnockue u chepudeckue BOIHBI U X ypaBHeHH. BexTop Ymosa./

16. OCHOBHBIE TOJIOKEHUS CTIEIMAILHON Teopun oTHOcuTenbHOCTH (CTO)
/Tpuan oTHOCcHTENbHOCTU ['amies. OCHOBHOE TOJI0KEHHUE TEOPUH
otHocurensHocTH. [Toctynarer CTO Diinmrelina. [Ipeodpazosanus Jlopenna./

17. OcHOBHBIE 3aKOHBI CIIEIIMAJIBHON TEOPHH OTHOCUTEIILHOCTH /PesITHBHCTCKIHA
3aKOH CJIOXKEHHUs cKopocTed. OCHOBHOH 3aKOH PENSITUBUCTCKON TUHAMUKH

JIeSITCILHOCTH Ha
OCHOBC 3HaHHH
OCHOBHBIX 3aKOHOB
MaTeMaTH4YECKUX,
€CTECTBEHHOHAYYHBIX
JIHMCUHILIAH C
NIPUMEHEHUEM
UH(OPMAIIOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH
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MaTepHanabHOI TOUKH. 3aKOH B3aUMOCBSI3H MEX]ly Maccoil U CKOPOCTbIO. 3aKOH
B3aUMOCBSI3H MaccChl ¥ 9HEPTHH./

18. OCHOBHBIE MMOHATHS ¥ YPaBHEHHS MOJICKYIISIpHON (u3uku /OCHOBHOE
ypaBHenue MKT niig uneanbHOro raza. YpaBHeHHUE COCTOSIHUS U€albHOTO rasa.
VYpaBuenue MenaeneeBa-Knanelipona 1 uaeanbHoro rasa. Ilocrosanas
Bonsumana. @usndecknii cMbICT ITOCTOSTHHOM Bonpimana./

19. OcHOBHBIE TIOJOKEHHSI MOJICKYIISIPHO-KHHETHIecKoi Teopuu /TlepBoe
nosoxenue MKT. Monekyna. Atom. Bropoe nonoxxenue MKT. BpoyHoBckoe
nswkenue. Juddysus Bemects. Tperbe nonoxernne MKT. I'paduk 3aBucumoctn
CHJIBI B3aMMOJCHCTBUS OT PACCTOSHHS MEXTy MOJICKYJIaMH./

20. JIBmxenne mosiekyn BeuiectB /Hanbosee BeposiTHast ckopoctb. CpenHss
KBaJIpaTH4Hasi ckopocTb. Cpennsis apupmernueckas ckopocts. Kpusas
pacrpeneneH st MOJIeKyll HleadbHOro ra3a Mo ckopocTsM. Pacnipenenenue
Maxkcgemna. Pacripenenenne bonmsimana./

21. SAsnenus nepenoca /[lonsaTHe «iBieHUs nepeHocay. 3akoH Puka. [lpumeps
muddy3nu BemecTs, HAXOMSMINXCS B Pa3IMNYHBIX arperaTHbIX COCTOSTHHUSX.
TemnonpoBoxHoCTh. 3akoH Dypre. [IpuMeps! TETONPOBOTHOCTH. BA3KOCTS Min
BHyTpeHHee Tperne. 3akoH Herotona. Koaddumment Bsa3koctu kax
XapaKTepPHCTHKA CBOMCTB KHUIKOCTEH./

22. DKcnepuMeHTaNbHbIE r'a30Bble 3aKoHBI /M30TepMuueckuii npouecc. 3akoH
Boitns-Mapuorra. I'padukn nzorepmuueckoro nponecca. Vizodapuyeckuit
nporiecc. 3akon [eit-JTroccaka. ['paduku n3006apuuecKoro npoiecca.
N3oxopudeckuii mporiecc. 3akou [llapims. [paduku nzoxopudyeckoro mpoiecca.
Anuabarubiii iporniecc. Ypasuenue [lyaccona. I'paduku aguadbatHoro mporecca./
23. MonekyaspHbIe SIBICHHS B )KHUIAKOCTAX /[IOHITHE OKUIKOE COCTOSTHHE
BEIIECTBa». XapaKTep MOJIEKYIAPHOTO JBMKEHHS B KHIKOCTAX. [I0BEpXHOCTHBIN
CJIO B XKHUIKOCTSX, MOJNEKYISIPHOE JABICHHE U MOBEPXHOCTHOE HATSKECHHUE.
KoaddumenT moBepxHOCTHOTO HaTshKkeHHUs. CMadnBaHNE M HECMauyUBaHHUE.
Kammsipasie srneHust, popmyna bopemm-Xropena./

24. MonekymspHbIC SIBICHHS B TBEPABIX Tenax /[loHATHE «TBepHoe cocTosTHNE
BelecTBay. Kpucrammaeckne u aMop(HbIe TBEpIBIE Tea. XapaKkTep
MOJICKYJIAPHOI'O ABUXKCHUA B TBEPAbIX TCJIaX. Ilonstue «,ue(bopMaumI», €€ BUbI U
tunbl. 3akoH ['yka. Moyl yIpyroctu Kak XxapakTepHCTHKa CBOMCTB TBEPAbIX TeIl./
25. OcHOBHBIE MOHATHS TepMoarHAMUKH /TepmonuHamuka. TepMoauHaMuieckas
cuctema. TUrbl TCPMOANHAMUYCCKUX CUCTEM. TepMOI[I/IHaMI/I‘IeCKI/Ie napaMeTphl.
TepMoguHaMHUUYECKOE COCTOSIHUE CUCTEMBI. TepMoarHaMudecKuil npouecc. Bunbt
TEPMOANHAMHYECKHX ITPOLECCOB./

26. Bayrpennsist sHeprus raza /Temmneparypa. CpeHss KHHETHYeCKast YHEPTUS
JBIDKCHUS MOJIeKyIl. Uncino crenenel cBo0OAbl. BHYTpEHHsS SHEPTUs OTHOTO MOJISt
rasa u Jito0oi Macchl raza. CriocoObl U3MEHEHHs! BHYTPEHHEH SHEPriy CUCTEMBL./
27. IlepBoe HauaI0 TepMOAMHAMHUKN /DU3NUECKUIA CMBICI IIEPBOTO 3aKOHA
TepMOIMHaMUKH. [IprMeHeHe IepBoro 3aK0Ha TEPMOJUHAMHKHI K H30TIpoIieccam./
28. Tennossie aurareny /[IoHATHE «TEIIIOBBIE ABUTATEIN». YCTPONUCTBO
teroBoro aeurarens. Lluki Kapuo. Pabora tennosoro nurareins. Koagduipent
MOJIe3HOTro JeiicTBus TeroBoro apuraresns. [lytu nmossimenus KI1J] TemioBoro
nBuraresns./

29. Dutponus /TloHsTue «dHTpOIUs». [ToHsATHE «OOpaTUMBII TEPMOJMHAMUYECKUN
poIiecc». DHTPOIHS H30IUPOBAHHON CHCTEMBI IPU 00paTUMOM
TepMOIMHaMHI4YeCcKoM Iporiecce. [TonsTne «HeoOpaTnMblii TepMOTUHAMUYECKUN
Hpouecc». JHTPOIUS U30IMPOBAHHON CUCTEMBI ITPH HEOOPATHMOM
TEepMOIMHAMHYECKOM TIporiecce./

30. Bropoe Hauano TepMOTUHAMUKY /DHTpOIHs. VI3MeHeHHe SHTPOINH TIPU
o0paTnMoM 1 HeOOpaTUMOM Tporeccax. BTopoii 3aKoH TepMOIMHAMHKH.
IIpumeHeHre BTOporo 3akoHa TEpMOJUMHAMUKH K u3onpoueccam. [ukia KapHo Ha
nuarpamme T-S./

31. DnexTpocTaThka /DIEKTPUIECKAN 3apss. DIeMEHTapHBIA MEKTPUIECKUNA
3apsn. Buasl 3apsagoB. BzanMopelicTBre 3apsHKeHHBIX Tl DIEKTPU3AIHS TE.
3axon KynoHa. 3akoH cOXpaHEHHS AIEKTPUIECKOTO 3apsiaa./

32. DnekTpudeckoe moJie B Bakyyme / [ToHsTHE «dnekTpudeckoe noje». CBoicTBa
anextpudeckoro nomus. HanpsoxkenHocts. Teopema Iaycca. Ilpunuun cynepnosunuu
noneit. [Torennuan. Pabora moms./

33. BemecTBo B anekrpryeckoM mole /Tlonstue «npoBogauky. [IpoBogHuKH B
JNIEKTPUYECKOM NoJe. SIBneHue snekTpocraTudeckoil unaykuuu. Ioustue
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«IUDIEKTPUK». THUIBI AMANIEKTPUKOB: MOJISPHBIE U HENOJSIpHBIE. J{UAIEKTPUKHU B
anexTpudeckoM nonue. [lomaspuzanus quanekTpukoB. JuanekTpuueckas
MIPOHUIIAEMOCTh cpenbl. CeTHETOIIEKTPUKH./

34. TTocTosTHHBIH dNeKTpHUECKHi TOK /TIOHATHS «IJEKTPHUSCKHHA TOKY,
«TOCTOSTHHBIN 3I€KTPUYECKUI TOK». YCIOBHS CyIIECTBOBAHHSA HIIEKTPHIECKOTO
Toka. Cuna Toka. [TmotHOCTS TOKa. Hampspkerne. ConpoTtuBnenne. Pabora Toxa.
MommHOCTh TOK./

35. TToCTOsTHHBIN AIEKTPUIECKHA TOK B MeTajuiax u rasax /[Ipupona Toka B
MeTainax. 3akoH OMa 11 OZHOPOIHOTO M HEOAHOPOJHOTO yYacTKa LEMH, AT
nonHoi nenu. 3akon Oma B muddepennnansHom Buae. TermioBoe neiicTBIE TOKA.
3akoH [Ixoyns-Jlenna. [Ipupona snexrpuyeckoro Toka B razax. MoHuzanus ra3os./
36. MarauTHoe nose B Bakyyme /[IoHsATHE «MarHUTHOE 10J1e». MarHuTHoe
B3aUMO/JIEHCTBUE IPOBOJHUKOB ¢ TOKOM. MHAyKIMs MarHuTHOrO nosist. Cuna
Awmmniepa. MarHuTHBII MOMEHT. MarHUTHEIH 1ToTOK. HanpspkeHHOCTh MAaTHUTHOTO
nossi. MarHuTHas IpOHUIAEMOCTb Cpebl./

37. MarauTHoe none B Bemiectse /[Ipupoma maraernzma. Bemectra
JVaMarHUTHbIE, TTapaMarHuTHeIe, peppomarautHeie. Touka Kropn./

38. DneKTpoMarHuTHAs MHAYKINSA U CAMOMHIYKIHS /SIBIIEHIE AIIEKTpOMarHUTHON
uHaykun. Oneit @apanest. 3akoH Papaznest 115 3IEKTPOMArHUTHON WHITyKINH.
Hanpasnenue unaykiuosHoro Toka. Ilpasuno Jlenna u nmpasusio npaBoi pyku.
SBnenne camounaykiun. OJ1C camonHykunu. THIyKTHBHOCTB IPOBO/IHUKA./
39. IlepemenHslii anekTpudeckuii Tok /[loHsTHE «r1epeMeHHbI ToK». [lonydeHue
nepeMeHHOro Toka. JleiicTBytonye (3¢ heKTUBHBIC) 3HAUEHHS CUIIBI TOKA U
HanpsHKEHUs TepeMeHHOro Toka. ColpoTHBIICHHE B IEMAX IEPEMEHHOTO TOKa:
aKTUBHOE, UHIYKTHUBHOE, EMKOCTHOE U MOJIHOE (MMIieAanc). PaboTa 1 MOIIHOCTh
MIEpEeMEHHOTO TOKa./

40. TomynpoBonuuky /[ToHATHE «OTYIPOBOAHUKNY. THITBI IPOBOAUMOCTH:
coOCTBeHHasI, IPUMECHas, akuenTopHasi. [1oaynpoBoJHUKOBBIE IPHOOPEL: AUOIBI U
TPHOIBI — UX YCTPOKCTBO, IPUHINI PAOOTHI U IPUMEHEHHE./

41. DnexkrpomarautHoe none /ITonsTre «3nekTpoMarHuTHOE ToJe». OCHOBBI
Teopruu MakcBeta I 3JeKTPOMAarHUTHOTO 1OJIsl. YpaBHEHHs MakcBesuia i
ANIEKTPOMAarHuTHOTO ToJisi. Bekrop Ymoga-TloitHTHHTa./

42. DnexkrpoMarHuTHble kojebanus /[IoHsITHE «3IeKTPOMarHUTHBIE KOJIEOaHUS.
Kone6arenbHelii koHTYp. KoHeHCcaTop. DIeKTpoeMKOCTh KOHEHCaTopa. DHeprus
3JIEKTPOCTATUYECKOrO MO KOHIEHCAaTOpa. DHePTys MarHUTHOTO HOMA. DHeprus
JNIEKTPOMArHUTHBIX KoJieOaHuil. YacToTa U nepuos coOCTBEHHBIX KoJieOaHH./

43. DnexkrpoMarHuTHbIC BOIHBI /IlIkana snekTpoMarHuTHBIX BOJIH. J{nama3oHsl
NIEKTPOMATHUTHBIX BOJH. ICTOYHMKY MIEKTPOMArHUTHBIX M3Iy4€HHN. YCIOBUS
BO3HHUKHOBEHHS JIEKTPOMAarHUTHBIX BOJIH./

44. DeMeHTH TeOMeTpHYECKOl onTuKY /CBETOBOM JIy4. 3aKOH MPSMOIHHEHHOTO
pacnpocTpaHeHus cBeTa. AOCOIIOTHBII MOKa3aTelb IPEIOMIICHHSI.
OTHOCHTENBHBIN MOKa3aTelb npenoMiaeHus. OnTuyeckast INIOTHOCTD CPEJIbL.
IIpenensuslii yron npenomiieHus. IIponeccs! oTpaxeHus U IPEIOMIICHMSI CBETa Ha
IpaHuIIe JABYX MPO3PAYHbIX Cpeil. 3aKOHbI FeOMETPHUYECKON ONTHKH./

45. Nnrepdepenuns ceera /[lonstue «uuTepdepeHnius ceeray. KorepeHTHbie
BoJiHBL. Crioco0Ob! HaOmoneHns: uuTepdepeniun: onbiT FOHra, Gurprusmsl Openerns,
3epkana OpeHens, nHTephepeHII Ha TOHKHUX IJIeHKax. Pa3HOCTH X0/a BOJIH.
YcnoBus BOSHUKHOBEHHS HHTEP(HEPEHIIMOHHBIX MAKCUMYMOB 1 MUHIMYMOB.
OmnpeneneHne pe3yabTHPYIOMEH aMIUIUTY/IbI KoJIeOaHUH MY HAIOKECHUH
KOT€PEHTHBIX BOJH./

46. Mudpaxuus ceera /[loHATHE «TUDpaKIUT». YCIOBUS BOSHUKHOBCHHUS
MaKCUMYMOB ¥ MHHUMYM 1udpakiuu. Audpakius cBeta Ha APpaKMOHHON
pemnierke. Mcnonb3oBanue Au(pakIMOHHOW PEIISTKH ISl N3MEPEHUS JUTHHbI
CBETOBOM BOJIHBL./

47. onapusanus ceeta /[IOHATHS «eCTECTBEHHBIN CBET» U «ITOJSPU30BAHHBINA
ceT». [lomyueHne monIpr30BaHHOTO cBeTa. 3aKoH Maittoca st OIpeieIeHus
MHTEHCUBHOCTH CBETA MPOIIE/IIETr0 Yepe3 MOIPU3aTop, aHAIU3aTOP, MOISIPHU3ATOP
1 aHaJM3arop./

48. ucnepcus creta /[lorarue «aucnepcusi». [Tokazarens mpeaoMIeHus
BellecTBa. Buasl aucnepcun: HopmanbHasl, aHoManbHas. [TonsaTue «cnektpy. Busl
cnekTpoB. CnekTp noromeHus. Crnektp ucnyckanus. CIUomHble, THHEHYaTbie U
nosocarsle cekTpbl. CeKTpaibHbIi aHanms./

49. TeroBoe n3nmyuenue /[Ipupona remnoBoro nanyueHus. [IoHATHS «TIONHAs 1
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CIEKTpaJIbHasK JTyYeHUCITyCKaTeIbHasi CIOCOOHOCTEY, «IOJIHAS U CHIEKTpalibHast
Jy4enonIoniaTesIbHas CiocOOHOCTBY, «a0COIFOTHO YEPHOE TEJI0Y. 3aKOHBI
TerioBoro mnyuenus: Kupxroga, Credana — bonpiimana, Buna. 3aBucumocTtb
CIEKTPaIbHON CBETIMOCTH a0COIIOTHO YEPHOTO TENa OT AJIHHBI BOJIHBL./

50. ®ortoaddexr /Tlorarue «porodpdext». Bunsr porosrddexra: BHEITHHIA 1
BHyTpeHHu#. Habmronenne BHemHero ¢poTosddexra. 3aKOHBI BHEITHETO
tdoroaddekra. Ypapaenue DiinmreiiHa. PaboTa BEIX0Ia 31EKTPOHA U3 METaIlIA.
Kpacuas rparnna ¢portorddexra./

51. Dddexr Komnrona. [JaBnenue ceera /OnbiT KomnTona. 3akoH COXpaHSHHS
umnynbca anekrpona. Oneit I1.H. JleGenena. JlaBnenue cBeta 1i1s abCOIIOTHO
YEpHOT0, 0EJI0T0 U 3epKaJIBHOTO Tea./

52. BonHoBeIe cBoiicTBa yacTull /Bomnnsl e bpoiinsa. ®@opmyna ne Bpoiis.
Judpaknust 31eKTPOHOB ¥ HEHTPOHOB B KpUCTaJUIax./

53. DnemenTs! kBaHTOBOI Mexannky /Heomnpenenernnoctu [erizendepra.
CooTHoIIeHne HeotpeaeneHHocTe. BomHoBas GpyHKIMA. YpaBHEHHS
Ipenmarepa./

54. Mopenu ctpoeHus aroma /Atomuctiuaeckas moaeib. Monens Jx. Tomcona.
[Tnanerapuas monens aroma. [Toctynarsr bopa./

55. Teopus aroma Bomopozaa /@opmyna bamsmepa. CriekTp n3mydeHns aroMma
Boziopona. Paguyc opOutel anexrpona. CKOpOCTh ANEKTPOHA. DHEPTHs AJIEKTPOHA.
CrexTp SHepruii aeKTpoHa. YPOBHH dHEPTUN./

56. DneMeHTbI COBpEeMEHHOW (hM3HKU aTOMOB U MoJieKyl /KBaHTOBBIE YncIa:
IJIaBHOE KBAaHTOBOE YUCJIO, OPOUTATbHOE KBAHTOBOE YHCIIO, MATHUTHOE KBAHTOBOE
YHCII0, CIIMHOBOE KBaHTOBOE uucio. [IpaBuna or6opa. [Tpuxunn [Maynu. [TpuHumn
MHHUMYMa 3Hepruu. [lepronuueckas cuctema anementoB /.M. Menzneneesa./
57. Crpoennue sigpa atoma /Mopenu CTpoeHUsT aTOMHOTO siipa. O0o3HaueHHE
aToMHBIX siep. M3oromer. M306aper. M3otoHEL JledekT Maccel. DHeprus CBs3M.
Snepubie cubl./

58. PagnoaktuBHOCTE /[T0oHATHE «paAHOaKTHBHOCTEY. EcTecTBeHHAS
PaaroakTUBHOCTb. VICKycCTBEHHAs painOAaKTUBHOCTh. THIIBI palOaKTHBHOTO
pacnana: ansga-, 6era-, ramma-pacnaa. [lepuon nomypacnazna. 3akoH
paZMOaKTUBHOIO pacraja./

59. Snepusie peakunu /IlonsiTre «inepHble peakuum». Cxema sAepHON peakiyu.
Tunel AAepHBIX PeaKIMii: peaklus aHHUTWISILIMN, PEaKIiy JeJICHUS A1ep, peakiuu
CUHTE3a szep./

60. DnemenTapHble YacThLbl /[IOHATHE «3NIEMEHTapHBIE YaCTHLIBD.
Knaccudukanms anemeHTapHBIX YacTull. B3anmonelicTBre 31neMeHTapHBIX YacTHII.
Ksapku. ®yHnamMeHTaIbHBIC B3aUMOACUCTBHSL./

61. 3mepeHne umnynbca Tena 10 B3auMOJECHCTBUYSL.

62. I3MepeHne umnynbca Ted Mocjie UX B3auMOJICHCTBUSL.

63. VccnenoBanue 3aBUCHMOCTD YIJIOBOTO YCKOPEHHS BPAIIAfOLIETOCs Tela OT
MOMEHTA BPAIIAIOIIEH CHIIBI.

64. NccnenoBanue 3aBUCHMOCTD YIJIOBOTO YCKOPEHHS BpAIAIOIIEToCcs Tea OT
MOMEHTA HHEPIHH.

65. Habmronenue BIUSHUS JUIMHBI MATEMAaTHUECKOTO MAasATHHKA Ha TEPHOJI €TO
KoJIeOaHusI.

66. I3aMepeHne yCKOpeHHs CBOOOIHOTO MaIeHUs] METOJIOM MaTeMaTHYeCKOTO
MasITHUKA.

67. YcTpoiicTBO ¥ MPHHIL paObOTHI BICKo3MMeTpa OCTBalb/aa.

68. N3mepenne ko3 duimenTa BI3KOCTH TUCTHIUIMPOBAHHOMN BOJIBL.

69. N3mepenne ko3P PUIHCHTA BA3KOCTH CIIAPTA.

70. N3mepenne ko3 duipeHTa NoBepXHOCTHOTO HATSKEHUS KHIKOCTH.

71. UccrnenoBanue ynpyrux CBOMCTBa J€PEBIHHON MaJIOUKH.

72. VccrienoBanre yIpyrux CBOMCTB KOCTHOM TKaHHU.

73. HabGmroneHue ocuuiuIorpaMMBbl IEPEMEHHOTO TOKA.

74. HabmroneHue oCuuIOTpaMMBbl OTHOTIONYTIEPHOTHOTO BBITIPSIMIICHUS
MIEPEMEHHOTO TOKa.

75. Habmonerne ocuuIorpaMMBl ABYXIIOTYTIEPHOIHOTO BRITPSIMIICHUS
MEPEMEHHOTO TOKa.

76. Habmonenue GuIIbTpyromero AeiicTBUs KOHIEHCATopa.

77. YeTpoMCTBO U MPUHLIMIT JCHCTBUS aHATUTUUECKUX BECOB.

78. ccnenoBanue 3aBUCHMOCTH BEJIMUMHBI CHIIBI AMIIEpa OT CHIIBI TOKA B
IPOBOJHUKE.
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79. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HAINPSDKEHUS ITPU MPSIMOM T€UECHHUN
TOKA 4epe3 MOIyIPOBOIHUKOBBINA AUOL.

80. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKEHUS TIpU 00paTHOM
TEYCHUH TOKA Yepe3 MOIYIPOBOJHUKOBBIN THOL.

81. YcTpOoHCTBO M MPUHIHIT PA0OTHI ONITHYECKOTO MUKPOCKOTIA.

82. Uzmepenne BeTHIMHBI MUKPOOOBEKTA.

83. OnpezneneHue anepTypsl U Mpeesia pa3pelieHnss MEKPOCKOTIA.

84. Namepenne IUTMHBI CBETOBOI BOJIHBI IIPU IPSMOM TTaJJCHUN CBETOBBIX JIy4el Ha
J(PaKIMOHHYIO PELIETKY.

85. VI3MepeHne JUIMHBI CBETOBOM BOJIHBI ITPY HAKJIOHHOM IAJICHUU CBETOBBIX JIyueil
Ha IM(PPaKIUOHHYIO PELIETKY.

86. YcTpoHCTBO M IMPUHIMN PabOTHI CIIEKTPOCKOIIA.

87. HabnrogeHue CIIIOIHOIO CIIEeKTpa.

88. HabroneHne criekTpa UCITyCKaHUs PTYTH.

89. YcTpoHCTBO B PUHIHIT PaOOTHI HOIAPUMETPA.

90. 3amepeHne KOHIEHTPAluU PacTBOPOB ONTHYECKUE aKTHBHBIX BEIIECTB
METOJIOM HNOJIIPUMETPHHU.

Ikana u KPpUTCPUH OLICHHBAHUA OTBETA o6yqa}omer0(:ﬂ IpEaACTABJICHEI B Ta6J'II/IHC.

xaua Kputepuu oueHuBanus
- 00yJaromuiics MOJITHO YCBOWI YUeOHBI MaTepHa,
- TIOKa3blBA€T 3HAHUE OCHOBHBIX IOHATUN JUCLUIUIMHBI, TPAMOTHO MOJb3yeTCs
TEPMUHOJIOTHE;
- TPOSIBIISICT YMEHHE aHAITM3UPOBATh W 0000mars MH()OPMAINIO, HABBEIKH CBA3HOTO
ONMCAaHUS SIBICHUN U IPOLECCOB,;
Orenka 5 - JIeMOHCTpUpYeT yMEHHEe  H3JlaraTb Marepuajg B OIpPEIeNCHHON JIorHueckoi
(oTmIaHO) MOCJIEI0BATENHHOCTH;
- TIOKa3bIBaeT yMEHHE HWUIIOCTPHPOBATh TEOPETHUECKUE IOJIOKEHUSI KOHKPETHBIMU
IIpUMEpaMy;
- ICMOHCTPHUPYET ChOPMUPOBAHHOCTh U YCTONYNBOCTD 3HAHHUI, YMEHHIA U HABBIKOB,;
- MOTYT OBITh JOMYIIEHBI OJHA—/BE HETOYHOCTH MPU OCBEIICHHH BTOPOCTEIEHHBIX
BOIIPOCOB
- OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY «5», HO MPH 3TOM HMEET
Ouerka 4 MECTO OJIMH U3 HEJOCTaTKOB:
(xopormo) - B YCBOCHHUH YYeOHOTO MaTepHaia IOMYyIIeHBI IPOoOeibl, He MCKAa3HUBIINE CONCPKaHHe
OTBETA;
- B U3JIOXKEHUU MaTepHalia JONyIEHbl HE3HAYUTEIbHbIE HETOYHOCTH
- 3HaHHE OCHOBHOTO TMPOTPAMMHOTO Marepuaja B MHHAMAJIEHOM oO0BeMe,
MOTPEIIHOCTH HENPUHIUIHAIBHOTO XapakTepa B OTBETE HAa HK3aMEHE: HEINOJHO WU
HETIOCJIeJOBaTeIbHO PACKPBITO  CONEpXKAaHHWE MaTepualia, HO TOKa3aHo oOrmiee
Ouetixa 3 MIOHUMAaHHE BOIPOCOB; 5
- UMENUCh 3aTPyAHEHHUs WIM [ONyIIEeHbl OIMMOKM B ONpPEIeIeHNH IOHATHH,
(YIOBIETBOPUTEIHHO) .
UCTIONIb30BAHUM TEPMMHOJIOTHH, OIMCAHWM SIBIEHHH M MPOIECCOB, HCIPABICHHBIE
HoCJie HaBOSIIUX BOIIPOCOB;
- BBISABJICHA HENOCTaro4yHass  Cc(OPMHPOBAHHOCTh 3HAHMH, YMEHHH M HaBBIKOB,
oOydJaronuiics He MOXKET IPUMEHHUTh TEOPHIO B HOBOW CUTyalluu
- mpo0Oesbl B 3HAHUSIX OCHOBHOTO IPOIPaMMHOIO MaTepuana, HpPUHLUIIHAAIbHbBIE
OUIMOKH NPU OTBETE Ha BOIIPOCHI;
- 00HapyeHO HE3HAHWE WJIM HEMOHWMAaHuEe OONbIIeH WM HanboJiee BAKHOW 4YacTH
Ouetia 2 yueOHOTO MaTepuara;

(HEeyIOBIIETBOPHUTEIBHO)

- TOITYIICHBI OIMIMOKHU B OIIPEeIICHIH MTOHATHH, TPU UCIIOIF30BaHUN TEPMHUHOJIOTHH, B
ONMCAaHWH SIBJICHUH W TIPOLIECCOB, KOTOPHIE HE HCIPABICHBI MOCIE HECKOIBKUX
HaBOJSIIUX BOIPOCOB;

- He c(OPMHPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINEC 3HAHHS, YMCHHS U
HAaBBIKU

TecToBbie 3a0aHU 10 TUCLUILIMHE

Ne OneHouHbIE CPEeNCTBA Kon 1 HaumeHOBaHME
HMHAMKAaTOPa KOMIETEHIIUU
1 1. Bce, uT0O Hac OKpY)KaeT, 4TO IMO3HAETCS C IOMOIIBIO OPTraHOB YYBCTB, na-1. OIIK-1

HA3bIBAETCH ...
1) BerecTBOM

Permraet TumnoBkie 3agaun
npodeccruoHanbHON
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2) marepueit
3) monem
4) Tenom

2. Bun marepuu, 13 KOTOPOTO COCTOST TENa, HAa3bIBACTCA ...
1) BemecTBOM

2) MOJIEeKyIIOi

3) monem

4) atoMmom

3. Bua Matepun, MOCPEACTBOM KOTOPOTO B3aHMMOJICHCTBYIOT TeNa, HA3bIBACTCS ...
1) BemrecTBOM

2) MoJIeKyoit

3) monem

4) aroMoM

4. I'paBUTAllMOHHOE B3aUMOJICHCTBUE OCYIIECTBISACTCS MEKILY 3a cueT
IPaBUTAIIMOHHOTO IO

1) Tenamu, 0ONAAIOIIUMH MacCOM ITOKOS

2) TenaMu 00JIAAAOIIMMH 3aPSIOM

3) aneMeHTapHBIME YaCTUIIAMH

4) HyKJIOHaMH BHYTpH siIpa aromMa

5. DnexkTpoMarHuTHOE B3aUMOJICHCTBHE OCYIIIECTBISETCS MEXTY , 33 CUeT
OJICKTPOMAruuTHOTO I1OJIA.

1) tenamu, 0ONAAIOIIUME MACCOM MOKOS

2) Tenamu 00ONaJAOIIMMU 3aPsIIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sIpa aToma

6. Ciaboe B3aUMOIENCTBUE OCYLIECTBIAETCA MEKIY ...
1) Tenamu, 06IANAIOMIUMU MACCOU MOKOS

2) Tenamu 00JAAIOIIMMHE 3apsIIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHaMM BHYTpPH sApa aromMa

7. CuiibHOE B3aUMOJICHCTBHIE OCYIIECTBISICTCS MEXKIY ...
1) Teaamu, 0018 JAIOIIMHI MacCOM TIOKOS

2) Tenamu 00NaJAOIIMMU 3aPSIIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sI[pa aToma

8. (hopMa JBIKCHUST MaTEPUH BKITIOYAET B Ce0sl U3MEHEHUS,
MIPOUCXOJIAIINE HA YPOBHE 001IeCTBa, OOIIECTBEHHBIX OTHOIICHU.

1) Ousnueckast

2) XuMudeckast

3) Buonoruyeckas

4) CounasnpHas

9. (bopMa IBIDKEHHS MaTEPUH BKIIFOYAET B Ce0sI TIPOIIECCHI,
CBSI3aHHBIE C MPEBPAIEHNEM BEIECTBA, PEaU3yeTCs Ha YPOBHE MOJIEKYJIbI
1) dusnueckas

2) Xumudeckast

3) Buonornyeckas

4) CounasnbHas

10. (hopMa JABIKEHUST MaTEPUH BKITFOYAET B ce0sl ABIDKEHUE
BIIEMEHTAPHBIX YaCTHIL U TIOJIEH, PEeaTH3yeTcss Ha YPOBHE MUKPOCTPYKTYPBI
(MoJeKyra, aToM, SIIEMEHTAPHBIC YaCTHIIBI)

1) Ousuueckas

2) XuMuueckast

3) Buonoruyeckas

4) CoumanbHas

JIeSITCILHOCTH HAa OCHOBE
3HAHMI OCHOBHBIX
3aKOHOB MaTEMaTHUYCCKUX,
€CTECTBEHHOHAYYHBIX
TUCLMITINH C
[IPUMEHEHUEM
HHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOT UM
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11. (opmMa JIBIKCHUS] MaTepUH BKIIOYAET B ce0st (QYHKIIMOHUPOBAHHE
Y Pa3BUTHUE )KUBBIX OPTaHU3MOB, PEalU3yeTCcsi Ha YPOBHE KIETKU

1) ®usnueckas

2) Xumuueckas

3) Buonornyeckas

4) CounanpHas

12. B 3aBHCHMOCTH OT BHJIa TPACKTOPHU MEXAHHIECKOE BUKCHHE MOKET OBITb ...
(BoiOepuTe Bee BEpHbIC BAPUAHTHI OTBETA)

1) npsiMonuHeHOEe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 1Mo OKpYKHOCTH

13. B 3aBHCHMOCTH OT XapaKkTepa U3MEHEHHSI CKOPOCTH Pa3JINYaloT IBIKCHHUE ...
(BrIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonuHeHOEe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) M0 OKPYKHOCTH

14. BexTop cCKOpOCTH BCeTIA ...

1) coBnagaet ¢ BEKTOPOM YCKOPEHHUS
2)IPOTUBOIIOIOKEH HAIPABICHUIO IBH)KCHUS Tela
3) coBnagaeT ¢ HanpaBJICHHEM JBIKCHHUS Tela

4) IPOTUBOIIOJIOKHO HAIPABJIEH BEKTOPY YCKOPESHUS

15. Ecnu Teo ABMKETCsI 3aMEIEHHO, TO BEKTOP YCKOPEHHUS BEKTOPY
CKOPOCTH.

1)conanpasnex

2) mepreHIUKyIIpeH

3) HampaBIeH POTHBOIOIOKCHO

4)pactonokeH 1o YIIIOM K

16. Eciu Teno IBIKETCS YCKOPEHHO, TO BEKTOP YCKOPSHUSI BEKTOPY
CKOPOCTH.

1)pacmonoxeH mox yriom K

2) mepreHIUKYISIpeH

3) IPOTHBOIIOJIOKHO HATPABIIEH

4)coHanpasieH

17. Ecin pykosiTKa MIPaBOTro BHHTA BPAIAeTCs B HAIPABJICHUH JBIDKEHHS TeJla 0
OKPY>KHOCTH, TO IOCTyIaTeIbHOE IBHKEHNE BUHTA YKaXXeT HaIllpaBJICHUE
BEKTOpA. ..

1) yrmoBoro nepeMenieHus

2) yIJI0BO# CKOPOCTH

3) yI1oBOro yckopeHus

4) MOMeHTa UMITYJIbCa

18. BeKTOp yIJIoBOro YCKOPEHHs COHAIPABIIEH ¢ BEKTOPOM YITIOBOM CKOPOCTHU MPH
JABHMKCHUU.

1) paBHOMEpHOM

2) paBHO3aMeEICHHOM

3) yCKOpeHHOM

4) HepaBHOMEPHOM

19. BekTop yriioBoro ycKOpeHus! IPOTHBOIIOIOXKHO HAalpaBJIeH BEKTOPY YITIOBOH
CKOPOCTH IIpH JIBIDKCHUH.
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1) paBHOMEpHOM

2) 3aMeNICHHOM

3) paBHOYCKOPEHHOM
4) HepaBHOMEPHOM

20. Cxopocts Mst9a Maccoit 50 T, OpOIIEHHOTO BEPTHKAIHHO BBEPX, MEHSIETCS 110
3aKoHy v=12-10t. 3HaueHIe MOIYIIS NMITYJTbCa MST4a Yepe3 2 CeKYHIBI ITOCIIe
HayaJyia IBWKEHUS paBHO _ krem/c. (0,4)

1)04

2) 400

3)-04

4)4

21. Cxopocts Mstaa Maccoii 100 1, OpoIeHHOTO BEPTHKAIFHO BBEPX, MEHSIETCS IO
3axoHy v=40-8t. 3HaUeHNE MOIYIII UMITyJIbCa M4a depes 4 CeKyHIbI IIocie Hadaa
JBIKCHUS PaBHO Krem/c.

1)-0,8

2) 800

3)0,8

4)8

22. JlaHbI TpH TeJNa: CILIONIHOMN TUCK, TOHKOCTCHHBIN MUIHHAD (Tpy0a) u 1miap,
NpUYeM Macchl M ¥ paauychl R ocHOBaHMH [McKa U TPYOBI M paJnyc mapa
onuHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Teda. J{isi MOMEHTOB nHepIui
paccMaTpuBaeMbIX TeJ BEPHBIM SIBISIETCS YTBEPXKICHHUE, UTO ...

1) HanOONBIIIUM MOMEHTOM MHEPIIMU O0NaaeT JIUCK

2) HauOOJBLUIMM MOMEHTOM MHEPIMH 001aJaeT map

3) MOMEHTHI HHEPIIMH BCEX TPEX Te OAMHAKOBBI

4) HanOOoIBIIUM MOMEHTOM UHEPLUH 00NaaeT Tpyoda

23. JlaHbBI TpH TeNa: CILIONTHOHN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0a) u mmap,
NpUYeM Macchl M ¥ pauychl R ocHOBaHMH JMCKa U TPYOBI M paJnyc mapa
onuHakoBbl. Och BpallleHHs! IPOXOAUT Yepe3 LeHTp Tena. J{is MOMEHTOB nHepuuit
paccMaTpuBaeMbIX TeJ BEPHBIM SIBISETCS yTBEPKICHHUE, UTO ...

1) HaMMEHBIIMM MOMEHTOM HHEPIMU 00IaIaeT IUCK

2) HAUMEHBIITUM MOMEHTOM WHEPLUH 00IaaeT Imap

3) MOMEHTHI HHEPIIMH BCEX TPEX Te OAMHAKOBBI

4) HAaMMEHBIIIUM MOMEHTOM HHEPIIUHU 00saaeT Tpyoa

24. Ecnu BEeKTOPHI CHIIBL M TIEPEMEIIICHNST COHANPABIICHBI, @ YTOJI MEXKIY HUMH
pasen 0, To paboTa, COBEpILICHHAS! CHIIOH ...

1)paBHa HyITIO

2) MakCHUMaJTbHA U MOJIOKHUTEIbHA

3) monoxuTeIbHA

4) MaKkcUMaJbHA W OTPHIATEIbHA

25. Ecitit BeKTOP CHITBI TIEPIICHANKYISIPEH BEKTOPY MepeMeIeH s, TO paboTa,
COBEPILIEHHASI CUJIOH ...

1)paBHa HyITHO

2) MakCUMaJIbHA ¥ TIOJIOKUTEIIbHA

3) nonoxuTeIRHA

4) MakcHMAaibHa U OTPHIATEIbHA

26. Ecniu yron Mex/ly BEKTOpaMH CUITbI M niepemelieHus pasex 180, To padora,
COBEPILUEHHASI CUJIOH ...

1)paBHa HyIHO

2) orpuriarensHa

3) monoxuTenpHa

4) MakcUMaJbHa ¥ OTPHIATEIbHA

27. Ha yacTuity, HaXoAsIIyrocs B Haualle KOOpANHAT, IEHCTBYET CHIla, BEKTOP
KOTOpO#i onpenensiercst BeipaxkeHneM F=2i -3j. Pabota, coBepiuieHHast 3Toi cHiIoif
IpH NIepeMelIeHIH YacTUIBI B TOUKY ¢ KoopanHaraMH (5;0) paBHa Jx.
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1)-15
2) 25
3) 23
4) 10

28. Ha gacTuity, HaXoAsIIyiocs B Hadalle KOOPANHAT, IEHCTBYET CHIIa, BEKTOP
KOTOpO# ompexnensiercs BeipakeaneM F=4i +3j . PaboTa, coBepiieHHas 3TOH CHITON
MIPY TIEpEeMEICHAN YaCTHIEI B TOUKY ¢ kKoopauHaramu (0;5) paBHa Jx.

1) 15

2) 25

3) 23

4) 10

29. Ha gacTuity, HaXoAsIIyiocs B Hadalle KOOPANHAT, IEHCTBYET CHIIa, BEKTOP
KOTOpOH ompexnensiercs BeipakeaneM F=2i +3j . Pabota, coBepmieHHas 3TOH CHITON
TIPY TIEPEMEIICHUN YaCTHIIBI B TOUKY ¢ KoopawHatamu (5;5) pasHa  JIk.

1) 15

2) 25

3) 23

4) 10

30. Ha vacTuily, HaXOASIIYIOCS B Havajie KOOPIMHAT, ICHCTBYET CHJIA, BEKTOP
KOTOPO# onpeiensiercst BeipakenreM F=4i -5j . PaGora, coBepliieHHas 3TO# CUITON
MY [IepeMeIIEHUH YaCTUIlbl B TOUKY ¢ KoopauHatamu (2;-3) paBHa __ JIx.
1)-15

2) 25

3) 23

4) 10

31. Ilpu yMeHbIICHNY B 4 pa3a JUIMHBI HUTH MATeMaTHYECKOTO MasiTHUKA IIEPUOJ
KOJICOAHHUS ...

1) He u3MeHHUTCS

2) yBenuuurcs B 4 pasa

3) yBenuuurces B 2 pasa

4) yMeHbIIUTCS B 2 pasa

32. Tlpu yBenuueHNH B 4 pasa JUIMHBI HUTH MATEMATHYECKOTO MasgTHHKA
YBEJIMUEHNH MacChl Tpy3a B 4 pasa, epruojt KoJeOaHus ...

1) He u3MeHHTCS

2) yBenuuutes B 4 pasa

3) yBenuuuTes B 2 pasa

4) yMeHBIIUTCSA B 2 pasa

33. Tlpu yBeIM4IeHUH MACChI TPy3a B 4 pasa mepHo. KoiIeOaHus MpyKUHHOTO
MAasiTHUKA ...

1) yBenuuurcs B 2 pasa

2) He NU3MEHHTCS

3) yBenuuurcs B 4 pasa

4) ymenbmtes B 2 pasa

34. Tlpu yBenuueHuu B 2 paza Macchl Ipy3a U YBEINYESHHUH )KECTKOCTH MPY)KHHBI B
2 pa3a, nepuoj KoleOaHus IPYKUHHOTO MasiTHUKA . ..

1) He u3MeHHTCS

2) yMeHBIIHUTCS B 2 pasa

3) yBenuuurcst B 2 pasa

4) yBenuunTcs B 4 pasa

35. B ocHOBe crienuaisHONH TEOPUH OTHOCHTEIBHOCTH ...

1) GBLI HOJIOXKEH DKCIIEPUMEHT, TOKA3ABIINM HE3aBUCUMOCTh CKOPOCTH CBETA OT
CKOpPOCTH JBMXEHHSI HICTOYHUKA U IPUEMHHKA CBETA

2) ObLI MOJIOKEH IKCIIEPUMEHT 110 U3MEPEHUIO CKOPOCTH CBETA B BOJIE

3) ObLIM MOIOXKEHBI MPEACTABICHHUS O TOM, YTO CBET SIBJSIETCS KOJIeOaHUueM
HEBUIUMOTO 3dupa

43




4) ObliIa II0JIO’KEHA FUIIOTE3a O B3aMMOCBSI3H MAaCChl U OHEPrun

36. IIpu ycTaHOBJIEHHH COOTHOIIECHHS MEXIY 3aKOHAMHU KJIACCHYECKOH MEXaHUKH U
CIICIIAJIbHON TEOPUH OTHOCUTEILHOCTH BEPHBIM YTBEPKICHHEM SABISETCH ...

1) BTOpBIC HOJIHOCTBIO OIPOBEPral0 IEPBHIC

2) BTOpBIC IEPEXOAT B [ICPBBIC [IPH ABIKCHAH YaCTHUIL CO CKOPOCTHIO MHOTO
OoIpIe CKOPOCTH CBETa

3) mepBbIe IEPEXOAAT BO BTOPBIC IPH OMUCAHUA MUKPOYACTHILL

4) BTOpBIC MEPEXOMAAT B IEPBBIC MPHU ABMKCHUH YACTHIL CO CKOPOCTHIO MHOTO
MEHBIIIe CKOPOCTH CBETa

37. CKOpOCTb CBETA B BAKYYME HE 3aBUCUT OT CKOPOCTH JIBHIKEHHS HCTOYHHKA U
HaOJIIOATENs — 3TO TPUHLIMII ...

1) OTHOCHTENBLHOCTH

2) mOCTOSIHCTBA

3) HE3aBUCHMOCTH

4) cooTBETCTBUSA

38. dusnyeckue SIBICHNUS B OJWHAKOBBIX YCIOBHAX TPOTEKAIOT OJIWHAKOBO BO BCEX
HMHEPUIHUABHBIX CUCTEMAX OTCYETa — 3TO MPUHIIHUII ...

1) OTHOCHTENBHOCTH

2) OMOJHUTEIBHOCTH

3) cooTBeTCTBUS

4) He3aBHCHMOCTH

39. Kocmuueckuii kopabiib ¢ AByMsi KOCMOHABTaMH JIETHT cO ckopocThio v=0,8¢ (C
- CKOPOCTB CBETa B BaKyyMe) B CHCTEME OTCUETa, CBI3aHHOM ¢ HEKOTOPO
raHeToi. OWH U3 KOCMOHABTOB MEIJICHHO ITOBOPAYMBACT METPOBBINA CTEPIKEHD W3
TOJIOKEHUS |, MepIICHINKYIAPHOTO HAIIPABICHUIO IBIKCHHUS KOpaoiIs, B
TOJIOKEHUE 2, TapajuieIbHOE HAMPABICHHUIO IBIKEHIS. JIJTMHA 3TOTO CTEPIKHSA C
TOYKH 3pEHISI HAOTI0aTelIs, HAXOIAMIETOCs Ha TUIAHeTe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B MOJOKEHUH 2

2) m3menstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHHH 2

3)pasHa 1,0 M mpu J11060# €ro OpUeHTAIIMN

4) usmensiercs ot 0,6 M B monoxkenuu 1 10 1,0 M B mosioskeHun 2

40. Kocmuueckuit kopabib ¢ AByMsS KOCMOHAaBTaMH JIETUT cO ckopocThio v=0,8c (¢
- CKOPOCTh CBETa B BAKyyMe) B CHCTEME OTCUETa, CBI3aHHOH ¢ HEKOTOPOM
waHeTo. OQUH U3 KOCMOHABTOB MEJIJICHHO IIOBOPAYUBAET CTEPKEHB AIMHOM 0,6
M U3 TOJIOXKEHUS |, mapauieIbHOTO HAIIPaBICHUIO TBHYKEHUS KOpaOiIs, B
MOJIOKEHUE 2, [IePIICHANKYISIPHOE HAMPABICHHUIO IBIKEHUA. J[JIFTHA 3TOTO CTEePIKHS
C TOYKH 3pEHUs HaOIIoIaTeNsl, HAXOAAIIETOCs Ha TUTaHETe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 710 0,6 M B MOJOKEHUH 2

2) mamenstercst ot 1,0 M B monoskeruu 1 10 1,67 M B ONOKEHHH 2

3)pasHa 1,0 M mpu J11060# €r0 OpHEHTAIIMN

4) usmensiercs ot 0,6 M B ostoxkenuu 1 10 1,0 M B mosiokeHun 2

41. Kocmudeckuit kKopabiib JIETUT O CKOpOCThio v=0,8¢ (C - CKOPOCTh CBETa B
BaKyyMe) B CHCTEME OTCYETa, CBI3aHHOU C HEKOTOPOil mianetor. OnuH u3
KOCMOHABTOB MEIJICHHO TTOBOPaYMNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUS 1,
MEPIICHINKYISIPHOTO HATIPABJICHUIO IBIKCHHUS KOPaOis, B MOJIOKEHUE 2,
napajuieIbHOE HAMPABICHHUIO IBIKEHIS. J{JIFHA 3TOTO CTEPIKHS C TOYKH 3pEHHS
JIPYTOTO KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B MOJOKEHUH 2

2) wamenstercst ot 1,0 M B monoskeruu 1 10 1,67 M B OJIOKEHHH 2

3)pasHa 1,0 M pu J11060#1 €10 OpHEHTALIMH

4) usmensiercs ot 0,6 M B ostoxkenuw 1 10 1,0 M B mosiokeHuu 2

42. Kocmuueckuii Kopadib JETUT cO CKOpocThio v=0,8¢ (¢ - CKOpOCTh CBETa B
BaKyyMe) B CUCTEME OTCUETa, CBA3aHHON C HEKOTOPOH miiaHeTo. OnuH u3
KOCMOHABTOB MEJJICHHO ITIOBOPAaYMBAET METPOBBIN CTEPKEHDb U3 NOJOXKEHHUS 1,
MapajuieIbHOTO HAMIPABJICHUIO JABIKCHUAKOPAOIIS, B IIOJIOKCHHE 2,
MEPICHINKYISIPHOE HAITPABICHHUIO JBIDKEHHUS. J[JIITHA 3TOTO CTEPIKHS C TOYKH
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3pEHHUS JIPYroro KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B monoxeHuu 2
2) mamenstercs ot 1,0 M B monoskernu 1 10 1,67 M B OJNOKEHHH 2
3)pasua 1,0 M pu 110601 €10 OpHEHTALIMH

4) usmensiercs ot 0,6 M B mooxkenuu 1 10 1,0 M B mojiokeHuH 2

43. BpoyHOBCKOE IBIKCHHUE ITONTBEPKAACT CYIICCTBOBAHHUE ...
1) B pupoIe WEATBHOTO ra3a

2) XaOTHYECKOTO TEIJIOBOTO IBIKECHHSI AaTOMOB H MOJICKYIT

3) BA3KOCTH KHUAKOCTEH

4) cBepXBBICOKOTO BaKyyMa

44. YtoObI CKOPOCTH JIBM)KEHUSI OPOYHOBCKHX YaCTHI] YBEJIHUYMIACH HEOOXOIMMO
...(Be10OepuTe Bce BepHBIE BAPHAHTHI OTBETA)

1) yBenuuuth TEMIIEPATYPY

2) YMEHBILIHUTH TEMIICPATYPY

3) yBeNMUUTH MacCy GpOYHOBCKOM YaCTHIIBI

4) yMEHBIIUTE Maccy GPOYHOBCKOM YaCTHUIIbI

5) yBeIMYUTH KOHICHTPALIUIO TaCTHI]

45, Tlpu yBenM4ICHUH KOHIICHTPAIIMH MOJICKY/ HICAILHOTO r'a3a B IBa pasa
JIaBJICHHUE Ta3a ...

1) yBenuuutcs B 2 pasa

2) yMeHbIIUTCS B 4 pasa

3) ymeHbImuTCS B 2 pasa

4) He U3MEHUTCS

46. Ilpu yMEHBIICHUN CKOPOCTH JBIDKCHHUS MOJICKY.I B 4 pa3a JaBJICHHUE rasa
pasa.

1) yBenuuunocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

47. JlaBneHue nieaJbHOTO OAHOATOMHOIO Ta3a YBEIUYMIOCH B 4 pa3a pH 3TOM
CPEHsIsl CKOPOCTh JIBIDKCHHSI MOJICKYN __ pasa.

1) yBenuuunaocs B 2

2) YMEHBIIWIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIIUIOCH B 2

48. CpenHsisi CKOPOCTh IBMKEHHS MOJICKYIT HCaIbHOTO OJHOATOMHOIO Ta3a
yBeIMUMiIach B 4 pasza, mpu 9TOM JaBlieHHe raza ____ pa3 (-a).

1) ymenbmmiaocs B 16

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 16

4) yBeauuniocs B 4

49. JlaBreHue uiealbHOTO ra3a Ha CTEHKH COCYy/a 3aBHCHT OT ... (Bbibepure Bce
BEPHBIC BAPUAHTHI OTBETA)

1) popmer cocyna

2) KOHIEHTPALUH MOJICKYJT

3) remneparypsi

4) CKOpPOCTH ABMKCHUS MOJICKYIT

5) oGbemMa cocyna

6) BHEIIHETO JABICHUS

50. Ipu yBenu4yeHnH AaBjieHus B 3 paza U yMeHblIeHHH o0beMa B 2 pasa
abCOoIIOTHASA TeMIIepaTypa HACaIbHOTO raza _ pas (-a).

1) yBenmuuntes B 6

2) yBenuuures B 1,5

3) yMeHbIIHUTCS B 6

4) ymenpiuures B 1,5
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51. Tlpu yBelNNYCHHHU TEMIIEPATYpbl U 00beMa WCaIbHOro rasa B 2 pasa, ero
JaBJICHHS ...

1) He U3MEHHUTCS

2) yMeHBIIHUTCS B 4 pasa

3) yMeHBIIHUTCS B 2 pasa

4) yBenmuntcs B 4 pasa

52. VieasnbHblil ra3 MOCTOSAHHOM MACCHI CIKaJIM TaK, YTO €ro JaBIcHHe
YBEIMYMIIOCH B [IBa pasa, a 00beM YMEHbUINICS BABOE. [Ipu 9TOM Temmeparypa
rasa...

1) yBenmuuuiach B Ba pasa

2) yMeHbIIUIACH B 2 pa3a

3) He U3MEHMIIACh

4) yBennumnnack B 4 pasa

53. [l pacnpenencHuss MakcBemia BEPHBIM SBIACTCS yTBEPKICHUE ...

1) no3BoJIsIET PacCUUTATH OO MOJIEKYIT, CKOPOCTH KOTOPBIX 3aKJIIOYCHBI B JIFOOOM
3aJaHHOM MHTEpPBaJIe CKOPOCTEH

2) Hanbomee BEpOATHAsI CKOPOCTh MOJIEKYIT 3aBUCUT TOJIBKO OT TEMIIEPATYPhI U HE
3aBHCUT OT POZA MOJIEKYI

3) momaak moj KpUBO# pacTeT ¢ MOBBIMICHHEM TEMIIEPATYPbI

4) npu MOHIKECHUU TEMIIEPATyPhI BETHYHHA MAKCHMYMa (DYHKI[MH YMEHBIIACTCSI

54. JIna pacnpeneneHus MakcBesia BEpHBIM SBIISIeTCS YTBEPXKICHUE, YTO TIPU
NOHM)KCHUH TEMIICPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBIIACTCS

2) BeNMMYMHA MaKCUMyMa (DYHKIIMH YMCHBIIACTCS

3) MaKCMMyM KPHBOH CMEIIAeTCs BIPABO

4) mIomaap Mo KPUBOH yMEHBIIACTCS

55. JIna pacnpenenenus MakcBeiia BEpHBIM SBIISIETCS YTBEPIKICHUE, YTO MPH
MOBBIIIEHUH TEMIIEPATYDSI ...

1) HauGosee BeposiTHAast CKOPOCTh MOJIEKYJI YMEHBIIIAETCSI

2) BeNMMYMHA MAKCHMYMa (DYHKIIHH YMEHBIIACTCSI

3) MakCUMyM KPHUBO# CMEIACTCsI BIICBO

4) mwIonaapb Mo KpUBOI yBEINYMBACTCS

56. lnst pacupenenenns: MakcBenia BepHBIM SIBISICTCS YTBEP)KICHHUE, UTO MPH
MOHIKEHUH TEMIIEPaTypHI ...

1) iormane Moy KPUBOKM YMEHBLIASTCS

2) MaKCUMyM KPHBOHM CMEIIAeTCsl BIPAaBO

3) miromaak Mo KpUBO# yBETHIHBACTCSI

4) BenMYNHA MAKCUMyMa (DYHKIIHNH YBEIHIABACTCS

57. Jlna pactpenenenus MakcBeiia BEPHBIM SBIISIETCA yTBEPIKICHUE, UTO ...
1) npu U3MEHEHHH TEMIIePATyPhI MOJOKEHNE MAKCUMYMa HE U3MEHSIETCS

2) ¢ yMEHBIIIEHHEM TEMITEPATypPhl BEIUYNHA MAKCHMYMa YMEHBIIIAETCS

3) mpu “3MEHEHNH TeMIIepaTyphl IUIOLIAAE ITOJ KPUBOI He U3MEHSACTCS

4) ¢ yBenMYECHHEM TEMIIEPaTyphbl BETMYMHA MAaKCUMyMa YBEITNYUBACTCS

58. Eciin, He MEHSS TeMIIepaTyphl, B3ATh T'a3 ¢ OOJBIICH MOISIPHON MacCoi 1
TaKUM € YUCII0 MOJIEKYJI, TO JUIsl pacrpenereHust MakcBelia BepHbIM SBISETCS
YTBEPXKICHHE ...

1) ruTotaab MoK KPUBOM YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YMEHBIIATCS

3) MakCUMyM KPHBO# CMECTHTCS BIICBO B CTOPOHY MEHBIIINX CKOPOCTEH

4) MakKCHMyM KPHBOW CMECTHTCSI BIIPABO, B CTOPOHY GOJIBIITMX CKOPOCTEit

59. Ecny, He MeHsIs TeMIlepaTypbl, B3ATh I'a3 ¢ MEHbIIEH MOJIIPHON Maccoi 1
TaKHM K€ YUCIIO MOJIEKYI, TO JUIsl pactpezencHus MakcBesia BEpHbIM SIBISETCS
YTBEpKJEHUE. . .

1) miomaap Mo KPUBOH YBEIHIHUTCS

46




2) BeNMYMHA MAKCHMYMa YBEITHIHUTCS
3) MakcUMyM KpHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH
4) MaKCHMyM KPUBO CMECTHTCS BIPABO B CTOPOHY OOJBIIMX CKOPOCTEit

60. JI11 n30TepMHUIeCKOTO TIpoIIecca CIIPAaBEUINBEL COOTHOIICHHS . . .
1)T=const, p>0, V>0
2)T>0, p=const, V>0
3)T=const, p>0, V<0
4)T>0, p>0, V=const

61. I[JIS[ M30XOPHOTO Iporecca CupaBeAJIMBbl COOTHOUICHHUSA ...
1)T=const, p>0, V>0
2)T>0, p=const, V>0
3)T=const, p>0, V<0
4)T>0, p>0, V=const

62. JIna n3o0apHOTO Tporiecca CIpaBeUINBEl COOTHOIICHHS . . .
1)T=const, p>0, V>0
2)T>0, p=const, V>0
3)T=const, p>0, V<0
4)T>0, p>0, V=const

63. IIpouecc, B X0/1e KOTOPOTO YMEHbIIICHUE BHYTPEHHEH SHEPIUH ra3a Mo3BOJIsIeT
eMy COBEpIINTh pabOTy Hall BHCITHUMH TEJIAMH, Ha3bIBACTCS ...

1) uzoTepmudecKuii

2) agnabaTHBIH

3) u30X0pHbBIi

4) uzobapHsIii

64. TIpouecc, mpy KOTOPOM H3MEHEHHE BHYTPCHHEH SHEPIUH PaBHO paboTe, B3ATOM
CO 3HAKOM «MHHYC», HAa3bIBACTCA ...

1) aguabatHBIM

2) u306apHBIM

3) uzoTepMUUECKUM

4) U30XOPHBIM

65. - 3TO HANPSHKEHHOE COCTOSIHUE TIOBEPXHOCTHOTO CIIOS JKHIKOCTH.
1) [ToBepXHOCTHOE HATSIKECHUE

2) MonekyispHoe AaBJICHUE

3) Cuita NOBEpXHOCTHOTO HATSKCHUS

4) KoadurmeHT OBEpXHOCTHOTO HATSHKEHUS

66.5IBnenue 3aKJIFOYAETCS B TOM, YTO CMAYUBAIOIIast )KUIKOCTD B
KaIMJISIpE MOAHUMAETCS M YCTAHABIMBAETCS BBIIIIE, YEM B COOOUIAFOLIMMCS C HUM
IIUPOKOM COCY/IE, & HECMAYMBAIOIIAS KUIKOCTD OIYCKAETCS U YCTaHABIMBAETCS
HIDKE, YEM B COOOIIAFONIMMCS ¢ HUM LIMPOKOM COCYIE.

1) Ba3KocTH

2) KalnUIPHOCTH

3) MOBEPXHOCTHOTO HATSKEHHSI

4) nuddy3zun

67. JKHIKOCTD B KalMIUBIPE MOAHUMAETCS M YCTAHABIMBAETCS BBIIIE, YEM
B COOOIIAFONIAMCS ¢ HUM ITUPOKOM COCYIIE.

1) CmaumBaromas

2) Bsizkast

3)HecmauuBarormas

4) UneansHas

68. KHMIKOCT B KAIIMJUIAPE OIMYCKAETCS U YCTAHABIMBAETCS HUXKE, YEM B
COOOIIAIOIIHMCS ¢ HUM IITUPOKOM COCYJIE.

1) CmauuBaroras

2) Bszkas

3)HecmaunBaronast
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4) UneansHas

69. Ecitit cutbl IPUTSDKEHHST MEKIY MOJICKYJIaMHE KHIKOCTH GOJIBIINE, YeM MEKITY
MOJICKYJIaMH JKHUIKOCTH W MOJIEKYJIAMH TBEPIOTO TEJNA, TO 3Ta KUIKOCTh
SIBIISICTCSL. . .

1) Bsaskoit

2) cMauMBaOIIEH

3) uaeanbHOM

4)HecMavnBaroOIICH

70. Ecnu CUJIbI IPUTSDKEHHS. MEXKIY MOJIEKYJIaMH JKUIKOCTH MEHBIIE, YeM MEXKIY
MOJIEKY/IaMH JKUIKOCTH U TBEPJIOTO TENA, TO ITa KUIKOCTh SBIAETCS ...

1) Bs3Koii

2) cMauMBaOIIEH

3) uaeanbHOM

4)HecMaunBaroIIeit

71.I1pu moTpyXeHNH B )KUIKOCTh KAMMIIIIPHON CTEKJITHHON TPYOKHN YPOBECHB
KHUAKOCTH B HEW MOAHMMAeTCs Ha 4 MM HaJl YpOBHEM XKHUAKOCTH B COOOMIAIOIIUMCS
¢ HUM cocyne. Eciu B3sTh Kanuiuisip 1uaMeTp, KOTOporo B 2 pasa Oouiblie, To
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

72.I1pu moTpy’KeHUH B )KUIKOCTh KAMMIIIPHONW CTSKIITHHON TPYyOKH YPOBEHB
JKUJIKOCTH B HEH TIOMHUMAETCs Ha 4 MM HaJl YPOBHEM KHUIKOCTH B COOOIIAIOIIIMCS
¢ HUM cocyne. Ecnu B3ATh Kammuisip JuaMeTp, KOTOpOoro B 2 pa3a MEHbIIE, TO
BBICOTA TIOAHATHUS KUAKOCTH B HEM Oy/IeT paBHA MM.

1)2

2)4

3)8

4) 16

73. TBep/ble Tena, aTOMbI H MOJICKYJIBI B KOTOPBIX PACTIONIOKEHBI YIOPSAI0UCHHO H
00pa3yroT NEPHOANICCKH TOBTOPSIOIIYIOCS CTPYKTYPY, Ha3bIBAIOTCA ...

1) kpuCTaTHYECKIMU

2) U30TPOITHBIMU

3) amopdubIMU

4) abCOMIOTHO TBEPABIMU

74. Teepaple Tela, B KOTOPbIX aTOMBI U MOJIEKYJIBI PACIIONIOKEHBI OECIOPAIOUHO,
Ha3bIBAIOTCS ...

1) KpuCTaTHYECKIMH

2) aHU30TPOITHBIMH

3) amopbHBIME

4) abCOIOTHO TBEPABIMH

75. Usmenenne GopMBbI 1 00beMa TBEPIOTO TeJla MOJ IEHCTBHEM BHEITHEHN CHITBI,
Ha3bIBACTCH ...

1) nepemenieHueM

2) nebopmarnueii

3) cMereHreM

4) pasButHEM

76. HasbIBaeTCs nedopmanysi, TOTHOCTHIO HCUe3atoas mocie
TpeKpaNIeHus JeUCTBHUI CHIL.

1) Vmpyroii

2) OcrarouHoi

3) Inacruyeckoit

4) AGcomntoTHOI
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77. Yreepxknenue: «OTHOCHTENBHAS AePOPMAIKs IPSIMO MTPONOPLUOHAIBHA
JnehOPMUPYIOLIEHN CHUIIe, TPUXOMAIIECHCS Ha €MHMILY IIOMIAH CEUCHHUS TEIay,
CIIPABEIMBO JUIA 3aKOHA ...

1)bopenu — Xiopena

2) T'yk

3) Hrrotona

4) IMackans

78. Eciit yBenmuunTh B 2 pa3a 3HauCHHE AC(HOPMUPYIOIICH CHJIbI, HE MEHSSA
IUIOIIAb TONEPEYHOTO CCUCHHUSI Tela, TO 3HAUYCHHE OTHOCUTENBHOM Ae(hopMaIyy. . .
1) He U3MEHHUTHCS

2) yMeHBIIUTHCS B 2 pa3a

3) yBenuuurcs B 4 pasa

4) yBenmunTcs B 2 pasa

79. Ecniu yMeHBIIUTE B 2 pa3a 3Ha4eHHE Ae(GOpMUPYIOMIEH CHIIbI, HE MCHSS
IUIOIIa(b IONIEPEYHOT0 CEUSHNUS Tella, TO 3HaUCHNUEe OTHOCUTENNBHOH AehopMalyy. . .
1) He U3MEHUTBCS

2) YMEHBIIUTECS B 2 pasa

3) yBenuuurcs B 4 pasa

4) yBenuuuTcs B 2 pasa

80. ns renms (He) uncno creneHei cBOOOBI 1 paBHO ...
11
2)3
3)5
4)6

81. Jlns atToMapHOTO BOJOPO/A YUCIIO CTETIeHEeH cBOOOBI i paBHO ...
1
2)3
3)5
4)6

82. Ipu yCIoBUH, YTO MMEIOT MECTO TOJBKO MOCTYIATEIbHOE U BpallaTeIbHOE
JIBIDKCHHE, JIJIS BOISHOTO Tapa 4KCJIO CTEICHEH CBOOOBI i PaBHO ...

1)1

2)3

3)5

4)6

83. IIpu ycnoBuH, 9TO MIMEIOT MECTO BCE TPH BHJA IBUKEHUS (ITOCTYIATEIBHOE,
BpalllaTeNbHOE U KosebaTenbHOe), ISl BOJSIHOTO Mapa Yucio 1 paBHO ...

1) 10

2)3

3)5

4)6

84. Tlpu ycnoBum, 4TO UMEIOT MECTO BCE TPH BUJIA IBHXKEHUs ([IOCTYIATEIHHOE,
BpAIlaTeNbHOE U KOJIEOATEIbHOE), /ISl MOJIEKYJIbI BOJIOPO/IA YUCIIO CTENeHEH
CBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4)6

84. N aeaibHOMY OJJHOATOMHOMY Ta3y mepenaiy KoimuecTtBo Temiotel 700 I u
ra3 coBepu padbory 600 /x. BHyTpeHH:s sHeprus ra3a mpu 3ToM paBHa _ JIx.
1Ho

2) 100

3)-100

4) 1300

49




86. Ecnu uneanbHsIif ra3 otaan konmmvectso Temiotel 100 [k, mpu 3ToM ero
BHYTPCHHsIS dHeprus ymenpumiack Ha 100 [k, To paboTa coBepIlieHHAs Ta30M
paBHa ][Ik

1o

2) 100

3) - 100

4) 200

87. Uneanpublii ra3 coBepuun padoty 300 [k, mpu 3ToOM BHYTPEHHSS SHEPTHUS
raza ysenunuuiack Ha 300 [[x. B aTom mporiecce ra3 noay4yun Jx TennoTsl.
1o

2) 300

3) - 600

4) 600

88. Cootrnomenns Q>0, A>0, U=0 cripaBeayIiBHI 1A ...
1) M30TepMHUIECKOrO HArPEBAHUS

2) n3006apHOTO PACITHPEHUS

3) U30XOPHOTO HArPEeBaHMUS

4) anrabaTHOTO pacIIUPEHUsI

89. Cootnomenus Q>0, U>0, A=0 cnipaBe BB IS ...
1) H30TEepMHUYIECKOTO HATPEBAHHS

2) u306apHOTO PaCHIMPEHHUS

3) M30XOPHOI0 HATrpPEeBaHMUs

4) annabaTHOTO PaCIIMPEHUS

90. Cootromernnst Q>0, U>0, A>0 cnpaBeayiBHI 1714 ...
1) n30TepMHUYECKOrO HArpeBaHHs

2) 1300apHOTO pacUIUpeHHs

3) H30XOPHOTO HAarpeBaHUs

4) agrabaTHOTO PaCIIUPCHUSI

91. Cootnomenus Q=0, U<0, A>0 cnpaBeauBbI IS ...
1) H30TEepMHUYIECKOTO HATPEBAHHS

2) u306apHOTO PACHIIMPEHHUS

3) H30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIMPEHUS

92. Cootromernns Q<0, A<0, U=0 cripaBeayIiBHI 1714 ...
1) U30TEPMHUYECKOTO OXJIAXKIACHHSI

2) U30XOPHOTO CKATUS

3) U300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHS

93. Cootnomenus Q<0, A<0, U<0 cripaBeaIuBbI IS ...
1) U30TEPMHUYECKOTO OXJIAKIECHHSI

2) U30XOPHOTO CYKATHS

3) 1300apHOTO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

94. Cootromernns Q<0, A=0, U<0 cripaBeaIuBHI 1A ...
1) U30TEPMHUYECKOTO OXJIAXKIACHHS

2) M30XOPHOTO CIKATHS

3) 300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHS

95. Cootromenunst Q=0, A<0, U>0 cripaBemIHuBBI IS ...
1) H30TEepPMHUIECKOTO OXIIAXKICHHSI

2) U30XOPHOTO CHKATUS

3) 1300apHOTO OXJIAXKICHUSI

4) annabatHOro CHKATHS
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96. [{ns noseimenust KIT/1 TerutoBpix MammuH HeoOxoauMmo ... (Beidepure Bce
BEPHBIC OTBETHI)

1) MOBBICHTD TEMITEPATYPy XONOANTHHHKA

2) MOBBICUTH TEMIIEPATYPY HArpEBaTEIs

3) MOHM3UTH TEMITepaTypy HarpeBare’st

4) IOHW3HUTH TEMIIEPATYPY XOJOAMIBHHAKA

5) MOBBICUTH BHEIIIHEE JIABIICHHE

97. TernoBast MarnHa pabotaet 1o 1ukiay Kapao. Eciu temneparypy HarpeBaresns
yBenuuuth, To KITJI nukna ...

1) He u3MeHHUTCS

2) yMEHBILIUTCSI

3) yBemuuuTcs

98. Temosas mammHa padoTaet no mukiry Kapro. Ecmu remneparypy
XOJIOAUIIbHUKA YMeHbIINTh, TO KIIJI nukna ...

1) He U3MEHHUTCA

2) YMEHBIIUTCS

3) yBenuuuTCst

99. B BakyyMe HaXo[sTCs JBa 1apa, 3apsabl KoTopbix —1q u +5q. [Tocne Toro kak
[IapBI IPUBEIIH B CONPHUKOCHOBCHHE UX 3aPSJIBI ...

1) He u3MeHsTCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyr paBubiMu 0

100. [pu nepeMenieHAN IBYX 3apsIOB U3 BAKyyMa B CPEAy C AUIICKTPHICCKON
HPOHULAEMOCTHIO 81 M HEH3MEHHOM PACCTOSHUY MEXAY HUMH CHIIA
EKTPUIECKOTO B3aMMOICHCTBHS MEXK/Y HUMH ...

1) yBenuuurcs B 81 pa3

2) yBenuuurcsi B 9 pas

3) ymenbmures B 81 pas

4) ymenpIutcs B 9 pas

101. [Ipu nepeMenIeHUH ABYX 3apsiIOB M3 CPEAbI C TUIIEKTPUIECKOI
MPOHHUIIAEMOCTHIO 81 B BaKyyM M HEM3MEHHOM PACCTOSHUH MEXKTy HIMH CHJIA
NEKTPHUUYECKOTO B3aNMOACHCTBUS MEXIY HUMH ...

1) yBenuuurcs B 81 pa3

2) yBenuuures B 9 pa3

3) ymenbiurcs B 81 pa3

4) ymeHpIIuTes B 9 pas

102. PaccrosiHue MeXy IBYMsI TOUSUHBIMHU IEKTPUUECKUMH 3apsiaaMu
yMeHbIIHIH B 3 pa3a. Cuiia B3auMOAEHCTBUSI MEXKAY HUMH ...

1) ymenpmInaacs B 9 pas

2) He U3MEHMITACH

3) yBenuuunacek B 9 pas

4) yBenuuunace B 27 pa3

103. Ecnu cuity, I€HCTBYIONIYIO Ha 3apsil YBEIMIUTh B 4 pa3a, a BEJINYHHY 3apsiia
YBEIIMYUTH B 2 pa3a, TO HAIPSDKEHHOCTD MO, B KOTOPOM HAXOMHUTCS 3apsii ( ...
1) He u3MeHHTCS

2) yBenuuutcs B 2 pasa

3) yBenuuurcs B 8 pas

4) ymenbIutcs B 8 pas

104. Ipu nepemenienun 3apsiaa 200K u3 rouku ¢ norennuanom 700B B Touky ¢
norernuaiom 200B, mone coBeprmaet pabory Mk /k.

11

2) 10

3)-10

4) 18
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105. [pu nepemenienun 3apsiaa 20K n3 rouku ¢ norenuuanom —100B B Touky ¢
noreHnuaioMm 400B, mone cosepiaeT padboTy MK/J[x.

1)1

2) 10

3)-10

4) 18

106. Toueunblii 3apsin +2q HAXOAUTCS B LICHTPE Chepuueckoit moBepxuoctu. Ecmu
J00aBHTh 3apsj -2q 3a npeaenamu chepbl, TO MOTOK BEKTOPa HAMPSKEHHOCTH
3MEKTPOCTATHYESCKOTO TIOJISI Yepe3 MOBEPXHOCTH CHepsl ...

1) ymeHbmuTCs

2) yBENHUYHUTCSI

3) He U3MEHHTCH

107. TogeunsIit 3apsay +q HAXOAUTCS B IIEHTpE cepraeckoii moBepxHOCTH. Ecim
J00aBHTH 3apsx +q BHYTPH cepbl, TO MOTOK BEKTOPa HANPSHKSHHOCTH
3NEKTPOCTATHYESCKOTO TOJIS Yepe3 IIOBEPXHOCTH CREpHI ...

1) ymeHbHTCS

2) yBENHUYHUTCSI

3) He U3MEHHTCS

108. HocuTensiMu 3JIEKTPUUECKOTO TOKA B METaJLIAX SIBJISIOTCS ...
1) npoToHs!

2) 3MeKTPOHBI

3) uoHsI

4) HeHUTpPOHBI

109. Hocurensamu 37IeKTpUIecKoro ToKa B ra3ax sSBJISIOTCS ...
1) npoToHsI

2) 3J1eKTPOHBI

3) uoHsI

4) HeHTPOHBI

110. HocurensiMu 3IEKTPUYSCKOTO TOKA B ANIEKTPOIUTAX SBISIOTCS ...
1) npoToHs!

2) 3J1eKTPOHBI

3) uoHsI

4) HeUTpOHBI

111. BemecTBa, yIeIbHOE COMPOTUBIICHIE KOTOPBIX OOJBIIE YACTHHOTO
COIPOTUBICHUS METAIUIOB, HO MEHBIIIE YACIBHOTO CONPOTHBIICHHUS IHICKTPUKOB,
Ha3bIBAIOT ...

1) cerHeTodMEeKTPUKAMHU

2) MPOBOJHUKAMH

3) monynpoBOHUKAMHM

4) dheppoMarseTHKaMu

112. TIpoBOAMMOCTB MTOTYIIPOBOAHUKOB, OOYCIIOBIICHHAS HAIMIAEM B HUX
M30BITOYHBIX DJIEKTPOHOB MPUMECH, HA3BIBACTCS ...

1) cobcrBenHOI

2) aKIenTopHoi

3) 2NeKTPOHHO-IBIPOYHOI

4) nonopHoOM

113. TIpoBOAMMOCTH MOJTYIPOBOAHMKA, O0YCIOBICHHAS! HAIMYMEM B HEM JIbIPOK,
Ha3bIBACTCH ...

1) akmenrropHo#

2) cobCTBEHHOIM

3) noHopHOi

4) 3eKTPOHHO-IBIPOYHOI

114. HocurensiMu 3aps/a B IOJYIPOBOJTHHUKAX SIBIISTIOTCS ...
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1) HEUTPOHBI U IPOTOHEI
2) aHHOHBI M KATHOHBI
3) aToOMBI U MOJIEKYJIBI
4) 37IeKTPOHBI U IBIPKH

115. YcnoBueM BO3HUKHOBEHUS IeKTpuueckoro Toka HE sBnsercs Hammame ...
1) nussexTpHKa

2) cBOOOIHBIX 3aPSUKEHHBIX TaCTHIL

3) anmekTpUYeCcKOro most

4) 3aMKHYTOM 3NIEKTPUYCCKON 1Ienn

116. Ecnu BenuurHy 3apsiia YBEJIUYHUTH B 4 pasa, TO 3HAYCHHUE IIEKTPHIECKOTO
TOKA B IIEIIH ...

1) He U3MEHHUTCA

2) yBenuuutcs B 2 pasa

3) yBennuutcs B 4 pasa

4) ymenbIuTcs B 4 pasa

117. Tlpu yBemYeHUHA CIUTH TOKA B 4 pa3a KOJIWYECTBO TEIUIOTHL, BRIEIIEMOE Ha
COIPOTHUBJICHUH 32 TOXE BpEMsl, yBEINUUTCA B pa3(-a).

1)2

2)8

3)4

4) 16

118. st «UEHTPBI TSHKECTHY» MOJIOKUTEIBHBIX M OTPULIATEIBHBIX
3apsIOB COBMAJAIOT B OTCYTCTBHE BHEIIHETO JICKTPHIECKOTO TI0JIS; XapaKTepHa
JIEKTPOHHAS MOJSIPH3ALHST; TUITOJIBHBI MOMECHT MOJICKYJI B OTCYTCTBHE BHEIIHETO
IEKTPUYECKOTO MOJISl PABCH HYJIIO; OJSPH30BAHHOCTD AUIIICKTPHUKA [IPSIMO
HPOTIOPLHOHATbHA HAMPSKEHHOCTH IEKTPHIECKOTO TIOJIS.

1) HOJAPHOTO AHUAIEKTPUKA

2) KPHUCTAITMIECKOTO UAICKTPHKA

3) HENOJSIPHOTO JUAJIEKTPUKA

4) CerHeToNeKTPUKA

119 HIMEIOT aCUMMETPUYHOE CTPOEHUE, YTO IIPUBOJUT K
HECOBIACHUIO «ILICHTPOB TSDKECTH» MOJIOKUTEIIBHBIX U OTPULIATEIIBHBIX 3apsI0B B
MOJIEKYJIe H, CJICIOBATENbHO, HATMYHIO HEHYJICBOTO TUIIOJILHOIO MOMeHTa. B
OTCYTCTBUH BHEIIHETO JIEKTPUYECKOTO TOJIS AUIOJIBHBIC MOMEHTEI
OPHEHTHPOBAHBI XaOTHYECKH U CYMMapHBIN TUIIONBHBIA MOMEHT BCEX MOJICKYIT
paBeH Hymo. [Ipy HaJIOXKEHUH BHEITHETO MEKTPHIECKOTO MO Xa0THYESCKU
OPHEHTHPOBAHHBIC 110 PA3HBIM HAIPABIICHUSIM JKECTKHE TUIOIN CTPEMSTCS
MOBEPHYTHCS 10 HATIPABICHHIO IEUCTBHSI DIIEKTPHUUECKOTO TIOJIs, TO €CTh HMEET
MECTO JUMONbHAs (OpUEHTALMOHHAS) MOJISIPU3AIIHSL.

1) IMonspHbIe TUATCKTPUKH

2) Kpucraminueckue TH3ICKTPUKH

3) HenonsipHble TU3IEKTPUKH

4) CerneToanekTpuka

120. - 9TO IURIICKTPUKH, 0OTaJaroIIne B ONPEICICHHOM HHTEpBalie
TeMIlepaTyp CHOHTAHHOH (CaMOINPOM3BOIILHOIN) TONSPU30BAaHHOCTHIO. Bo BHEITHEM
MarHMTHOM TOJIE TPOMCXOINT NEPEOPUEHTAIHS AUTOIBFHBIX MOMEHTOB 110 TIouTio. B
OTCYTCTBHE BHEIITHETO EKTPHUUECKOTO TIOJISI MTOISIPU30BAHHOCTh COXPaHIETCS.
[Tossipr30BaHHOCTH 3aBUCHT OT TeMIieparypbl. [Ipu JOCTHKEHUH HEKOTOPOTO
KPUTHYIECKOTO 3HaueHH (Touka Kiopn) mepexonsT B 0OBIYHBIN TUAIEKTPHUK.
XapakTepHO SIBIICHHE THCTepe3uca.

1) INonsipHBIE TUITEKTPUKH

2) Kpucramindeckue TU3IeKTPUKH

3) HenonsipHble TU3IEKTPUKA

4) CerHeToaneKkTpuka

121. - 3TO B€IICCTBA, HAMAarHM4MBaromueCsa BO BHCIMHEM MarHUTHOM
I10JIC IPOTUB HAIIPAaBJICHUS 1TOJIA, IOOTOMY ITPHU HAXOXKJACHWHU BO BHCIITHEM
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MAarHUTHOM II0JIE €r0 CJIETKa OCIa0isIoT. B OTCYTCTBUM BHEIIHETO MATHUTHOTO
OJIsI 3TH BEIECTBA HEMArHUTHBI M CyMMAapHbIi MATHUTHBIA MOMEHT aTOMOB
(Morekyit) paBeH Hym0. MarHuTHasi BOCIPUUIMYHBOCTD HE 3aBUCHUT OT
TeMmIeparypbl. Mexay HaMarHH9eHHOCTHIO M HAMPSDKCHHOCTHIO MATHUTHOTO TIOJIS
CYLIECTBYET JINHEHHAS 3aBHCUMOCTh. MarHUTHAs IPOHULIAEMOCTh MCHBIIIE HITH
paBHa |, HE 3aBUCHUT OT HANPSHKCHHOCTH BHEIIIHETO MATHUTHOTO ITOJISL.

1) lnaMarHeTHKH

2) ®eppoMarHeTHKH

3) IapamarueTuku

4) CerHeToaNeKTpUKH

122. - TO BELIECTBA, HAMATHUYHMBAIOLINECS BO BHEITHEM MArHUTHOM
T0JIe TI0 HAMPABICHHUIO OIS, O3TOMY MPH HAXOXKICHHU BO BHEIIIHEM MATHUTHOM
TI0JIC OHH €TO0 CJITKa YCHIMBAIOT. [IpH OTCYTCTBUH BHELIHETO MarHUTHOTO OIS
MAarHUTHBIC MOMCHTHI JJICKTPOHOB HE KOMIICHCHPYIOT APYT APYTra M aTOMbI 3THX
BELIECTB BCeraa 00Iaal0T MarHUTHBIM MOMEHTOM. MarHuTHast BOCIIPHUMYHABOCTb
yOBIBAET C MOBBIIICHAEM TeMIIEpaTypbl. Mexay HaMarHHYeHHOCTHIO 1
HAaIpPSHKSHHOCTHI0 MATHUTHOTO TOJISI CYLIECTBYET JIMHCHHAS 3aBHCHMOCTb.
MarHuTHas IPOHUIAEMOCTD OOIBIIE HITK paBHA |, yOBIBAET C HOBBIIICHAEM
TeMIePaTypBbl.

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) [TapamarueTuku

4) HenosnsipHbie THAICKTPUKH

123. - 3TO BEIIECTBA, 00JIaJarole CIIOHTAHHOW HaMarHHYE€HHOCTBIO, TO
€CTh OHU HAMarHWYeHbI JJa)Ke B OTCYTCTBHH BHEIIHETO0 MArHUTHOTO 10Jisi. B cBoeii
CTPYKTYpPE UMEIOT MUKPOCKOITHYECKHE 30HBI — JIOMEHbI. [Ipy BHECEHUH UX BO
BHEIITHEE M0JIe BCE JOMEHBI TIOBOPAYUBAIOTCS CBOUMH MArHUTHBIMH MOMEHTAMH B
OJIHY CTOPOHY, B PE3Y/IbTaTe BEIIECTBO HAMATHUYHUBACTCS U 3HAYUTEIHHO
YCUJIMBAET BHEIIHEE MarHUTHOE oJjie. [Ipu ocinabieHnr BHEIIHET0 MAarHUTHOTO
MOJISI IO HYJIS COXPaHSeT OCTAaTOYHOE HaMarHn4YuBaHue. MarHuTHas
MPOHMIIAEMOCTh BO MHOTO pa3 0oJibliie 1, OHA 3aBUCUT OT HANPSHKEHHOCTH
MarHUTHOTO 1oJisl. BHauae MarHuTHas MPOHUI[AEMOCTh PacTeT ¢ yBeanueHuem H
3areM, JOCTUrasi MaKCHMyMa, HAYMHACT YMEHBIIIATHCS, CTPEMSACH K SUHUIIC (B
ciy4ae CUJIbHBIX TOJEH).

1) luamMarHe TuKu

2) deppoMarHeTuKu

3) [MapamarueTrku

4) TonspHbIE TUINEKTPUKH

124. 3apsoKeHHast 4aCTUIA IBUKETCS B JIEKTPUYESCKOM IIOJIE 11O ...
1) npsimMoii THHUH

2) mapaboute

3) BUHTOBOM TPACKTOPHH

4) runep6ose

125. TTof0XHUTETbHO 3apsHKEHHAS YACTHIIA BIETAET CO CKOPOCTh V B OMHOPOTHOE
3IEKTPUYECKOE TTOJIE B HATIPABJIEHHH BEKTOPA HANPSKEHHOCTH. [IpH 3TOM OHa
OyIeT IBUTaThCs ...

1) 1o BUHTOBOH TPaeKTOPUH

2) 3aMeIJIEHHO

3) o okpyx)HOCTH

4) yCKOpEHHO

126. OtpunarensHO 3apsHKCHHAS YACTHIA BIIETAET CO CKOPOCTh V B OJHOPOIHOE
SIIEKTPUYECKOE TTOJIE B HATIPABJICHUH BEKTOPA HApspKeHHOCTH. [1pn 5TOM oHa
OyneT nmBuraTbes ...

1) 1o BUHTOBO# TPaeKTOPUH

2) 3aMe/JICHHO

3) o okpyXHOCTH

4) yCKOpPEHHO
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127. 3apsKeHHast 4ACTUIIA, BIETAIONIAs B MATHUTHOE TI0JIE CO CKOPOCTh V BJIOJIb
JIMHUA MarHUTHOW WHIYKIMH, JBUKETCS ...

1) o BUHTOBOM TPAEKTOPHHU

2) paBHOMEPHO HPSAMOJIUHENHO

3) 1Mo OKPYKHOCTH

4) o mapaboue

128. 3apspkeHHas YacTHIIA, BIETAIOMIAsi B MATHUTHOE TI0JIE CO CKOPOCTh V
HEPIeHIUKYISPHO JTUHUAM MarHUTHON WHIYKIMH, TBHKETCS ...

1) mo BUHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) Mo OKpPYKHOCTH

4) no mapaboine

129. 3apspkeHHas YaCTHIIA, BIETAIOMIAsi B MATHUTHOE TI0JIE CO CKOPOCTH V IO
YIJIOM a K BEKTOPY MHIYKIUH B MarHuTHOTO OIS, ABHIKETCS ...

1) 1o BUHTOBO# TPacKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) no mapaboine

130. UHIyKTUBHOCTH KOHTYpa 3aBUCHUT OT ...

1) cKkopOCTH U3MEHEHHsI MATHUTHOTO MOTOKA CKBO3b OBEPXHOCTH
2) Marepuaina, U3 KOTOPOTO H3TOTOBIICH KOHTYP

3) GopMBI ¥ pa3sMepPOB KOHTYpa, MATHUTHON MPOHHUIIAEMOCTH CPEIbI
4) cuibl TOKa, MIPOTEKAMOIIETO B KOHTYPE

131. B oCHOBE TOJTyUIEHHS IEPEMEHHOTO AIEKTPHUECKOTO TOKA JISKHT SBICHHUE ...
1) 5eKTpOMarHUTHOM UHAYKIIUH

2) caMOMHIYKIIUHU

3) 3MeKTPOCTaTHYECKOM HHIYKIIUH

4) snexTpusanyu

132. [Ipy HanM4MK B LETIH TOJIBKO aKTUBHOTO CONPOTHBIICHUS, KOIEOAHMS CHIIBI
TOKa 110 (haze HarpsHKEHHS.

1) coBmamaroT ¢ KoJaeGaHuAMM

2) onepexarot KoJaeOaHus

3) orcraror ot KosebaHuit

4)IpOTHUBOIIONIOKHBI KOJICOAHHSIM

133. TIpu BKIIFOUEHHH B SIEKTPUIECKYIO [IETb KATYIIKH WHIYKTHBHOCTH,
KoJleOaHust CHIIBI TOKa TI0 (ase HaIPSKEHHSI.

1) coBmamaroT ¢ KojaeGaHuAMH

2) onepexarot KojaeOaHust

3) oTcrarotr ot KojebaHuit

4)IPOTHUBOIIOIOKHBI KOJIEOAHUSIM

134. [Ipu BKIIIOYEHUH B DJICKTPHUYECKYIO LIETb KOHJIeHCATopa, KoJieOaHUs CUJTBI
TOKa 1o (asze HaNpsDKCHHS.

1) coBmazaroT ¢ KojeOaHUIMU

2) onepexarot KojaeOaHus

3) orcraror ot KoebaHui

4)IpOTHUBOIIONIOKHBI KOJICOAHHSIM

135. CBoOoiHast AIEKTPOMArHUTHBI BOJIHA SIBJISIETCS . ..
1) rutockoit

2) mpo0IBHOM

3) monepeuHoOi

4) ynpyroit

136. Uznyuenne anexrpomarauTHbIX BosH HE nponcxonut, eciy anexrpudeckue
3apsmpl ...
1) ABMXYTCSI C YCKOPEHUEM
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2) y4acTBYIOT B KOJIeOATEIIbHOM IBIKECHHH [0 TAPMOHHUYECKOMY 3aKOHY
3) mBKYTCS] pABHOMEPHO MPSMOIHHEHHO
4) U3MEHSIOT CBOE IIOJI0XKCHHUE B IIPOCTPAHCTBE

137. HanGonpuryro ATHMHY BOJHBI U3 IEPEUUCIICHHBIX BUAOB 3JIEKTPOMAarHUTHBIX
W3ITy4eHu umeeT(-10T) ...

1) paanoBOITHEI

2) uHdpakpacHOe H3ITyUCHUE

3) BUOMMBII CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

138. HanMeHbIIIyI0 JUIMHY BOJHBI U3 EPEYMCICHHBIX BUIOB IEKTPOMATHUTHBIX
W3NyYeHui umeet(-1oT) ...

1) paanoBOITHEI

2) uHppakpacHoe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

139. HanMeHbIIyro 9acTOTY U3 IEPEIUCICHHBIX BUIOB 3IEKTPOMArHUTHBIX
M3NyYeHuil uMeeT(-1oT) ...

1) paanoBONHEI

2) undpakpacHoe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

140. Han6onbIi1yto 9acToTy U3 MEPEUUCICHHBIX BUIOB JICKTPOMArHUTHBIX
W3Iy9eHUH uMeeT(-10T) ...

1) panuoBOITHBI

2) undpakpacHoe U3IydeHne

3) BUAUMBIH CBET

4) pEeHTIeHOBCKOE U3ITyueHHE

141. DneKkTpOMarHUTHBIC BOJIHBI, CIIOCOOHBIC TIEPECHOCUTD Yepe3 MPOCTPAHCTBO
9HEPTHI0, U3JIy4aeMYI0 TeHEPaTOPOM 3JIEKTPOMArHUTHBIX KoJieOaHU, MPOXOANTh
CKBO3b BO3/yX M IlepenaBaTh HH(OOPMAIHIO, Ha3bIBAIOT ...

1) pagunoBonHaMu

2) PCHTITCHOBCKUM U3JIy4CHHEM

3) uH(bpaKpacCHBIM U3TydSHHEM

4) raMMa-u3JITy4eHuEM

142.3neKkTpOMarHUTHBIC BOJHEI, BEI3BIBAIOIINE JTFOMUHECIICHITHIO, (hoT03(deKT,
(OTOXMMHYECKHE PEaKLiH, SPUTEMY, OaKTepHLIUIHOE AeiCTBHE, HA3BIBAKOT ...
1) pagnoBonHAMU

2) pEeHTTEHOBCKUM H3ITy4ICHHEM

3) uH(ppPaKpPaCHBIM HU3TydEHUEM

4) yapTpadHoIeTOBBIM H3ITyIeHHEM

143. DnekTpoMarHuTHbBIE BOJHBL, 00J1a1atonre OOJbIION MPOHUKAIOLIEeH
CIIOCOOHOCTBIO, BO3HHUKAFOLINE NP B3PhIBE SICPHOTO OPYXKHS BCIICICTBUE
PaIMOAKTUBHOTO paciaja saep, Ha3bIBAKOT ...

1)paauoBoiHamu

2) PEeHTTCHOBCKUM U3JIyYCHHEM

3 nHppaKpaCHBIM U3ITyYCHHEM

4) raMMma-u3ITydeHHEM

144. DnexTpoMarHUTHBIC BOIHBI, BBI3BIBAIOIINE 3PUTEIIFHBIC OLTYIICHUS,
Ha3bIBAIOT ...

1) pagnoBoHAME

2) BUIUMBIM CBETOM

3) uHdpakpacHBIM U3ITydEHHEM

4) raMMma-u3Iy4eHUEM

145. OTHOLIEHHE CKOPOCTH PaclpOCTPAHEHHUS CBETa B BAKYYME K CKOPOCTH
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pacnpocTpaHeHus CBeTa B JaHHOM cpejie Ha3bIBaeTC ...

1) oTHOCHUTENBHBIM TTOKa3aTeNIeM TIPEIOMIICHHUS

2) moKasaresieM IPEIOMIICHHS BTOPO Cpebl OTHOCHTEIBFHO HEPBOil
3) mokasareseM MPEIOMIICHHS IEPBOil CPEIBI OTHOCHTEIBHO BTOPOI
4) abCOMIOTHBIM MTOKA3aTeIeM MPETOMIICHHSI

146. Ecnu cBeT mepexouT U3 CTEKIIa B BOLY, TO YToJ MafcHus OyneT
yria(-y) IpeIoMIICHHUS.

1) Gomnbire

2) MeHbIIe

3) pasen

147. Ecnu cBET MEpeXoJIUT U3 BOABI B CTEKJIO, TO YroJI MacHUs OyaeT
yria(-y) IpeIoMIICHHUS.

1) Gosnplire

2) MeHbIIEe

3) pasen

148. J1nst TOBBIIEHHS TIpeeria pa3peeHuss 00beKTHBA MUKPOCKOTIa HEOOXOIMMO
... (Bbibepute Bce BepHBIE BAPHAHTHI OTBETA)

1) yBenmuunTh MOKA3aTENb MPEIOMIICHHUS CPEIbI

2) YMEHBIIUTH MOKA3aTeIb MPEIOMIICHHS CPEIbI

3) 0CBETUTH MHUKPOOOBEKT CBETOM C MEHBIIIEH IJTHHOM BOJIHBI

4) ocBeTHTh MUKPOOOBEKT CBETOM C OOJBIIEH ITUHOM BOJHBI

5) YMEHBIIUTH YHCIOBYIO allePTYPy

149. B 0065acTi HaJIOXKEHHUsI CBETOBBIX ITYYKOB OT JABYX KOTCPESHTHBIX HCTOYHHKOB
cBeTa HAOJIONAI0TCS YEPEIYIOIIHECS CBETIBIC K TEMHBIC TI0JI0CHL. JTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepeHuneit

2) nucniepcueit

3) nudpaxumeit

4) monsipuzanuei

150. [ns naOmoneHust MHTEpQEpPEHIMK CBeTa HEOOXOANMO ...
1) npomycTHTH CBET Yepe3 y3KYIO IIelTh

2) CBECTH BMECTE JIBE JTIOOBIC CBETOBBIC BOJIHBI

3) cBecTH BMeCTE JBE BOJHBI C OMHAKOBOW YaCTOTON

4) HanpaBUTH CBET Ha TPAHUILY pa3zelia AByX CpPe

151. VYcnoBueM BO3HUKHOBEHHS MHTEPPEPEHIINHN SBIICTCS HAJIOXKEHIE
BOJIH.

1) MOHOXpOMATHYECKHX

2) KOTE€PEHTHBIX

3) oTpakeHHBIX

4) mpenoMIIeHHBIX

152. Pajy>xHast OKpacka MbUIBHBIX My3bIpeil OOBSICHSETCS SIBIICHUEM .. ..
1) mudpakumu

2) nonsipu3anuu

3) unrepdepenimn

4) nucniepcuu

153. CornacHO BOJHOBOM TEOPHH CBET — 3TO ...
1) snekTpoMarHUTHAs BOJTHA

2) MOTOK 3apsKEHHBIX YaCTHI]

3) HanpaBlIeHHOE JBMKEHHE 3aPSHKEHHBIX YaCTHIT
4) KOTepeHTHbIE BOJHBI

154. Ha niiockyto HENpo3pavyHylo IIIACTHHY C IBYMsI y3KUMH MapajuieIbHBIMA
HIesIMM MaJaeT [0 HOpMaJi MI0CKas MOHOXpOMaTndeckas BOJIHA U3 3€J€HOM
4acTH BUIMMOTO CIIEKTpa. 3a INIACTUHOM Ha MapauleIbHOM el SKpaHe
HaOimonaercst nHTepdepeHMonHast KapTuHa. Eciam ucnonp3oBarh
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MOHOXPOMAaTHYECKHUIl CBET U3 KPACHOW Y4acTH BUIMMOTO CIEKTPa, TO ...
1) paccrosiHue MeXAy HHTEPPEPEHUHOHHBIMHU TTOJIOCAMH YBEIHYHBACTCSI
2) paccTosTHHE MEKIY HHTeP()EPCHIMOHHBIME I0J0CAMU YMEHBLIUTCSI
3) paccrostue MeKIy HHTEP()EPSHIMOHHBIME IOJI0CAMU HE U3MEHSIETCS
4) unTephepeHIIMOHHAS KapTHHA HCUe3aeT

155. Ha mockyro Henpo3padHyIo IUIACTHHY C ABYMsI Y3KUMU ITapauIeIbHBIMH
IIeNISIMU MTaJlaeT 110 HOPMAJTH IUI0CKasi MOHOXPOMATHYECKas BOJHA U3 KPacHOI
YaCcTH BUJIUMOTO CIIEKTpa. 3a TJIACTHHOW Ha IapauleIbHOM eif SKpaHe
HaOmonaercst nHTepdepeHIMoHHast KapTuHa. Ecim ucnosip3oBarh
MOHOXPOMAaTH4ECKHUI CBET U3 3eJICHON YacTH BHIUMOTO CIIEKTpa, TO ...

1) paccrosiHue MeXAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHYHBACTCSI

2) paccTosiHHE MEXIy UHTepPEPEHIIMOHHBIME TIOIOCAMH YMEHBIIHTCSI

3) paccrostare MeKIy HHTEP()EPCHIMOHHBIME II0JI0CAMU HE U3MEHSIETCS

4) unTephepeHIIMOHHAS KapTHHA HCUe3aeT

156. SIBneHune OTKIOHEHUS HATIPABICHHUS PAaCIIPOCTPAHEHUS BOJIH Y Kpas Mperpaabl
OT IPSAMOJIMHEWHOTO HAIIPABJICHUS Ha3bIBACTCS cBeTa.

1) unrepdepenimeit

2) monsipusanueit

3) mudpakimeit

4) mucnepcueit

157. Yron audpakiyuy uMeeT Hanbobllee 3Ha9YeHUE IS CBETA.
1) kpacuoro

2) KexToro

3) romy6oro

4) ¢puoneroBoro

158. Yron qudpaxnmm nMeeT HaUMEHbIIee 3HAYCHUE IS CBeTa.
1) kpacHoro

2) KenToro

3) roy6oro

4) ¢puoneroBoro

159. TucpakioHHas perneTka OCBEIaeTCsl 3eJICHBIM CBETOM. [IpH OCBeleHUH
pEIETKH KPacHBIM CBETOM KapTHHA IU(PPAKIIMOHHOTO CIIEKTPa Ha SKpaHe ...

1) cy3utcs

2) pacupurcs

3) He u3MeHHuTCS

4) ucuesHer

160. IudpakinroHHas perieTka 0CBEIIaeTcsl KpacHbIM cBeToM. [Ipu ocBenieHrN
pELIETKH CHHUM CBETOM KapTHHA JU(PaKIMOHHOTO CIIEKTPa Ha 3KpaHe ...

1) cysurcst

2) pacuupurcst

3) He U3MEHHTCS

4) ucuesner

161. SABnenue nudpakuy MOXKHO HAOIIONATD, €CITH ...

1) pa3mep nperpajibl COU3MEPHM C JNTHHOM CBETOBOW BOJIHBI

2) Ha yTH CBETOBOTO MyYKa HAXOJUTCS CTEKIISTHHAS TPpU3Ma

3) cBeTOBO# MyYOK MaJaeT HA TOHKYIO TICHKY

4) Ha IIyTH CBETOBOTO JIy4a HaXOJUTCS MPENATCTBHE OOJBIINX Pa3MeEPOB

162. Tocse npoXoXkICHUsI IBYX MOJSIPOUI0B HHTEHCHUBHOCTh CBETA OCIa0MsIeTCs
HAIlOJIOBHMHY, €CJIH IIIOCKOCTH MOJIAPHU3ALIMH ABYX MOJISIPOUIOB IIOBEPHYTHI IPYT
OTHOCHUTENBHO Jpyra Ha yroi Ipagycos.

1)0

2) 45

3) 90

4) 180
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163. J171st TOro 4TOOBI CBET HE MPOXOAMI Yepe3 00a MOJSIPOnIa, IIOCKOCTH
MOJISIPU3AIMH IBYX MOJISPOUIIOB APYT OTHOCHTEIBHO JPyTa JIOJKHEI OBITh
MOBEPHYTHI HA YTOJ ___ TPayCcoB.

1o

2) 45

3) 90

4) 180

164. Jloka3ateapCTBOM MONEPEYHOCTH CBETOBBIX BOJIH SIBISICTCS SIBICHUC
CBeTa.

1) unrepdepeHun

2) monspu3anum

3) mudpakuuu

4) nucniepcuu

165. Ha cTexyssHHYIO IpU3MYy HalpaBIIIH JIyd Oerroro cBeta. [Ipu npoxoxaeHnn
CBeTa 4epe3 NPHU3My HaOJIFoIaeTCs SBICHUE CBeTa.

1) unrepdepeHunu

2) mucTepcHu

3) mudpakuuu

4) mosspu3anum

166. [Toka3arenb MpeIOMIICHHS CBETa IMEET HanOOJIbIlIee 3HAUCHUE ISl CBETA C
€aMO# KOPOTKOM JJIMHOM BOJIHBIL. YTOJI OTKJIIOHEHMS] JIyda CBETa B CTEKJITHHOM
OpH3Me UMEET HaUOOIIbIlee 3HAUCHHUE JITS CBeTA.

1) kpacHoro

2) roy6oro

3) »kenToro

4) ¢uoneroBoro

167. Ilokazarens NpenOMIICHNS CBETa NMEET HaMEHbIIIee 3HAYECHHE JUTS CBETA C
camoii OOJIBILION JUTMHOM BOJIHBI. YTOJI OTKJIOHEHHMS JIyda CBETa B CTEKIISTHHOW
npu3Me UMEeT HauMEeHbIIIee 3HaUeHNe IS cBeTa.

1) kpacuoro

2) romyboro

3) xenrtoro

4) ¢puoneroBoro

168. 3aBHCHMOCTD [IOKA3aTEeJIsl IIPEIOMIICHHUSI BEIIECTBA OT [UIMHBI BOJIHBI HIIX
YaCTOTBI HA3BIBACTCS ...

1) nonsipu3arueit

2) unrepdepeHimeit

3) nucnepcueit

4) nudpakiueit

169. Tlpu nomagaHuy COJIHEYHOTO CBETA HA KaIUTH JOXK st 00pasyercs paayra. 1o
OOBSICHSIETCS SIBJICHUEM ...

1) nonspusain

2) nucriepcuu

3) unrepdepenimn

4) nudpakiyu

170. Ecnu yacToTa W3IyYeHHs YMEHBIIMIACH B 2 pa3a, TO SHEPIUs KBaHTa CBETA ...
1) yBenuuurcst B 2 pasa

2) He NU3MEHHTCS

3) ymeHbIUTCS B 2 pasa

4) yBenuunTcs B 4 pasa

171. Ecau maccy 9acTUIIBI YBEIMYIHUTD B 2 Pa3a, TO SHEPTHsI 9TOH YaCTUIIHI . ..
1) yBenmuuntes B 2 paza

2) yMeHbIIUTCS B 4 pasa

3) He n3MeHHTCA

4) yBenuuutcs B 4 pasa
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172. OTHOLICHUE YHEPTHH, N3TY4AEMOH TEJIOM, K POIODKUTEILHOCTH U3ITyYESHUS
¥ TUTOIA/I! TEIa, Ha3bIBAETCSI _ CHOCOOHOCTEIO.

1) moJIHOM JTyYenCIyCKaTeIbHOM

2) CHeKTpaBHOM JTyIEHCITYCKaTENbHOM

3) MOJHO¥ JTy4ernorIonaTeIEHOM

4) CrieKTpaBHOM JIyIeNoTIOAaTeIbHON

173. OTHOLIEHUE TyYUCTON SHEPTUH, TOTJIONIAEMOH TEJIOM, KO BCel Majaromeii Ha
HETO JIy4UCTOU SHEPTUH, Ha3bIBAETCS CIOCOOHOCTBIO.

1) monHO# TydencmycKaTenbHO

2) cHeKTpalbHOM JTy4eHCIYCKaTeNbHOM

3) monHoit TyyenoronaTensHoMH

4) CrIeKTpaBHOM JIyIeNoTIONaTeIbHON

174. ®opmynupoBka «{i1s Bcex Tel mpu JaHHOW TeMIlepaType OTHOLICHNE
JY4YEHCITyCKaTeIbHON CIOCOOHOCTH Tella K JIy4eNorIOIaTeIbHONH CHOCOOHOCTH
€CThb BEJIMYMHA [IOCTOSHHAS, PAaBHAS JTyYEHCITyCKaTeIbHON CIOCOOHOCTH
a0OCOJIIOTHO YEPHOTO TeJa IIPH TOH JKe TeMIlepaType» oTpaxkaeT pU3HYeCKUN CMBICT
3aKOHa ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) CroneroBa

175. ®opmynupoBka «J{rHA BOTHBI, COOTBETCTBYIOIIAs MAKCHMYMY U3JTydeHUS
aOCOJIFOTHO YEPHOTO Tesa, 00paTHO MPOMOPIHOHATIBHA €r0 a0COMIOTHON
TeMIIepaType» oTpaxkaeT (pu3n4ecKuil CMbICI 3aKOHa ...

1) Credana — BonbiimMana

2) Kupxrodda

3) Buna

4) CroneroBa

176. ®opmynupoBka «IlomHas TydenoriomareibHast ClioCOOHOCTh aGCOIOTHO
YEPHOTO TeJa MPOMOPIHOHAIBHAS YETBEPTOM CTEMEHU €ro aGCOMOTHON
TEMITEPATYPBI» OTPaXkaeT (PU3MIECKHUI CMBICIT 3aKOHA ...

1) Credana — BonbiimMana

2) Kupxrodda

3) Buna

4) Croserosa

177. Ecnu TepMOAMHAMITYECKAS TeMITepaTypa abCOIIOTHO YEpHOTO Teja
YBEIMUYUTCS B 2 pa3a, TO ero SHepreTUYecKas CBETUMOCTh _ pas(-a).
1) yBenmuuurcs B 2

2) YMEHBIIUTCS B 2

3) yBenuuurcs B 16

4) ymenbiuurcs B 16

178. Ecnu sHEepreTHYecKasi CBETUMOCTD a0COIIOTHO YEPHOTO TENa yBEIMYNIACh B
16 pas, To ero TepMOAMHAMHUECKAs TeMIleparypa  pas(-a).

1) yBenuuunace B 2

2) yBenuumnach B 16

3) ymeHbIIHIach B

4) ymenpmnacs B 16

179. SIBISIETCS IOKA3aTeIbCTBOM KBAHTOBOM ITPUPOJIBI CBETA.
1) ®orosddexr

2) Nudpaxuust

3) Nurepdepenmust

4) Tonspuzauus

180. SIBnenue B3aHMOHCﬁCTBHH CBETOBBIX BOJIH C aTOMaMH BEIIECTBA, B PE3YJIbTATEC
KOTOPOTI'O DHEPrusl CBETA NEPEAACTCA aTOMAM BCHICCTBA, 3aKJIIOYACTCS B

60




OCBOOOXK/ICHIH SIICKTPOHOB OT CBSI3M B aTOMAX U MOJIEKYJIaX 101 JICHCTBHEM CBETa,
Ha3bIBACTCS ...

1) TEmI0BLIM U3IyYEHHEM

2) porosrdhpexrom

3) adpdexrom Kommnrona

4) MoOMHUHECIIEHIMEN

181. DuHeprus ¢ortoHa B aBiueHUN GoTOdPdeKTa pacxomyeTcs Ha ... (Beibepute Bce
BEpHBIC BapUAHTHI OTBETA)

1) HarpeBaHue BenecTa

2) U3MCHCHHE BETUYNHBI 3aMUPAIOLIETO HATIPSHKECHUS

3) coepieHne pabOTHI BBIXOAA

4) coobieHue EKTPOHY KHHETHIECKOM SHEPTUU

5) yMEHbIICHUE YaCTOTHI M3y YCHHS

182. B ompitax CroneroBa Ob110 00HAPYKEHO, YTO KHHETHYECKas SHEPTH
3NIEKTPOHOB, BBUICTEBIINX € IIOBEPXHOCTH METAJUTMYECKOH IIACTHHBI IIPH ee
OCBCILICHUHU CBETOM, ...

1) He 3aBHCHT OT 4aCTOTHI [TAIAOIICTO CBETa

2) NMHEWHO 3aBUCHUT OT YaCTOTHI Ma Ia0IIEero CBeTa

3) nUHEWHO 3aBUCUT OT MHTCHCHBHOCTHU CBETa

4) NMMHEWHO 3aBHCHUT OT JUTHHBI BOJIHBI [1aJAFOIIETO CBETA

183. ®0oTOTOK HACKHILIEHNS IPY YMEHbIICHUH HHTEHCUBHOCTH MaIAlOIEero CBeTa ...
1) yBenuuurcst

2) HEe U3MEHHUTCS

3) ymeHbIIUTCS

184. ®OTOTOK HACHINIEHNS TIPH YBEIUICHUH HHTEHCUBHOCTH TIA/IAIOIIETO CBETA ...
1) yBenuaurcst

2) HE U3MEHHUTCS

3) yMeHbIIUTCS

185. OmuH U TOT e CBETOBOM MOTOK MaJacT HOPMAaJIbHO Ha 3ePKAIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILIECHNE JJABJICHUS CBETa Ha IIEPBYIO U
BTOPYIO TIOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

186.Eciu 3epkalbHYIO IUIACTHHY, Ha KOTOPYIO MAJaeT CBET, 3aMEHHUTh Ha
3auepHEHHYIO TOH XK€ IJIONIA M, TO CBETOBOE JIaBJICHHE ...

1) yBenuuurcs B 2 pasa

2) yMeHBIIUTCS B 2 pasa

3) He U3MEHHTCS

4) ymenbIIuTcs B 4 pasa

187.Eciu 3auepHEHHYO TIaTHHY, Ha KOTOPYIO MAJaeT CBET, 3aMEHUTH Ha
3epKaIbHYI0 TOM K€ TIONIa I, TO CBETOBOE JIABJIEHHE ...

1) yBenmuuwurcs B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He u3MeHHuTCS

4) ymenbIuTCs B 4 pasa

188. OmuH 1 TOT e CBETOBOM IMOTOK I3 aeT HOPMaabHO Ha aOCOIIOTHO YEPHYIO U
3epKaIbHYO MOBEPXHOCTh. OTHOIIICHHE AaBJICHUS CBETA HA MIEPBYIO M BTOPYIO
MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2
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189. 3aKIIoYacTcs B repenade pOToHaAMHU CBETa YaCTH CBOETO
UMITYJIbCA JIEKTPOHAM aToMa, U3-3a Yero U3MEHSETCS JUTMHA CBETOBOM BOJIHBI
(dhoToHOB.

1) ®orosdpdexr

2) TemmoBoe U3IyUYeHHE

3) Db dexr Komnrona

4) laBieHue cBeTa

190. Beinarouuiics dpaniy3ckuii ¢pusuk Jlyn ne bpoiins npemnoxun popmyiy,
OIIpEACIIAIONLYIO0 IIUHY BOJIHBI, HA3BaHHOM 3aTeM «BOJHOU Ae bpoisa». BonHa ne
Bpoiinst — 3to0 ...

1) oTHOIICHHE CKOPOCTH CBETA K YaCTOTE IEKTPOMATHUTHOTO M3IyUeHHUS

2) BOJIHA, XapaKTePHU3YHOIIAsl yIPyrue KoIeOaHus B aTOMaX KPHCTAUTHIECKO#
peIeTKH

3) BoJIHA, KOTOpask COOTBETCTBYET JIFO00H YacTuIle, 00Iaaaromei IMITYIbCOM

4) BonHa, BO3HUKAIOIIAS B PE3YJIBTATE HAIOKCHHS OTPAJKEHHBIX OT MPErpa;i BOJIH

191. lnura BonHEI ne bpoins yBenmuauTcs B 2 pa3a, €Cld KHHETHYECKas SHePTHs
MHKPOYaCTHLII pasa.

1) ymenbuutes B 4

2) yBenuuurcs B 4

3) yBenuuutcs B 2

4) yMeHbIIUTCS B 2

192. Ecniit 4acTHIBI MIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAUMEHbIIECH JJTMHON BOJTHBI
ne Bpoiins obmanaer ...

1) ueitrpon

2) mpoToH

3) anexTpon

4) anbda-yactuia

193. Ecnu yacTHIbl MIMEIOT OIMHAKOBYIO JITMHY BOJIHBI Jie bpoiiis, To HauMeHbIiei
CKOpPOCTh 00aaer ...

1) anpda-yactuna

2) mpoToH

3) anekTpon

4) HelTpoH

194. Ecnut 4acTHIBI KIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAMOOJIbIIEH JUTMHOM BOJTHBI
ne Bpoiins obmanaer ...

1) ueitrpon

2) mpoToH

3) anmekTpoH

4) ansda-yactuia

195. Ecnu yacTHIbl MMEIOT OIMHAKOBYIO JITMHY BOJIHBI Jie bpoiins, To Hanbounbieit
CKOPOCTh 00Jaaer ...

1) HeiiTpon

2) mpoToH

3) anexrpon

4) anbda-yactuia

196. Cornacho rumore3se 1e bpoiis, a1nHa BONHbL, OMUCHIBAONIAsT BOJHOBbIE
CBOICTBA Telia, OTPEENACTCS €T0 ...

1) sueprueit

2) pasmepom

3) o6beMoM

4) UMITyIBECOM

197. [nuna BonHbl ne bpoiins yacTuiel ymMmeHbImach BaBoe. CKOpocTh 3Toi
YaCTHUIIBI pasa.

1) ymeHbLIMIACH B 2

2) yMeHbIIUIaCch B 4
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3) yBenuuunace B 2
4) yBenuuunnace B 4

198. Jlnuua BosHbI A¢ Bpoiisst yacTuIlpl yBenudmiach Basoe. CKOpoCTh 3TOM
YaCTHIIBI pasa.

1) yMeHbIIHUIACH B 2

2) yBeNNUYUIACH B 2

3) yMeHbIIUIACH B 4

4) yBenuuunnace B 4

199. Kunernyeckast 3HEpPrusi KJIACCHUSCKON YaCTUIIbI YBEIHUIIACH B 2 pa3a. lnuHa
BOJIHBI Jie bpoiins 3Toi yacTuis pa3sa.

1) ymeHbIIHIACH B 2

2) yBeNNUUIACH B 2

3) yMeHbIIUIACH B 4

4) yBenuunnace B 4

200. V3 cooTHOIICHNS HEOTPEIEIeHHOCTEI KOOPIMHATEI i UMITYIIbCa CIIeIyeT,
9T0...

1) ecnit MBI 3HAEM UMITYITBC MUKPOYACTHIIBI, TO €€ KOOPAUHATA CTAHOBHUTCSI
HeomnpeaeNeHHOU

2) cucreMa, IMEIOIIasi HEKOTOPOE BPEMS KU3HH, HE MOXET OBITh
OXapaKTepHU30BaHa ONPEAEICHHBIM 3HAYCHUEM DHEPI UK

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ SQHCPIUA CTAHOBUTCA
HEOIpeeIeHHON

4) cuctema, IMEIOLIasi HEKOTOPOE 3HAUYCHUE YACTOTHI, HE MOXET OBITh
0XapaKTepH30BaHa ONPEICICHHBIM 3HaUCHUEM YHEPTHA

201. VI3 cooTHOUICHUS HEOTPENEICHHOCTEH SHEPTHH U HIMITYIIbCA CIEIYET, UTO ...
1) eciu MbI 3HaEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HeoNpeAeIeHHON

2) cucteMa, IMEIOIasi HEKOTOPOE BPEMSI JKU3HH, HE MOKET ObITh
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAYCHUEM SHEPTrUn

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ SOHCPIUA CTAHOBUTCA
HEOIpeneeHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITh
0XapaKTEepU30BaHa ONPEIECIICHHBIM 3HAYEHUEM SHEPTUU

202. VI3 cooTHOIICHUST HEOTPEACICHHOCTEH SHEPTHH U YACTOTHI CIETYyeT, YTO ...
1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HeomnpeAeaeHHOU

2) cuctema, UMEIOIIasi HEKOTOPOE BpeMsI )KU3HH, HE MOXKET ObITh
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAYCHUEM DHEPTUN

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIbI, TO €€ DOHEPIUA CTAHOBUTCA
HEOoIpeIeIeHHON

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OoXapaKTepru3oBaHa ONPEACICHHBIM 3HAYCHUEM DHEPTUN

203. 13 cooTHOIICHUS HEOTPEACICHHOCTEH SHEPTHH U YaCTOTHI CICIYeT, UTO ...
1) eciu MbI 3HaEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJUHATA CTAHOBUTCS
HeomnpeAeaeHHOU

2) cuctemMa, UMEIOIIasi HEKOTOPOE BpeMsI )KU3HH, HE MOXKET ObITh
0XapaKTepU30BaHa ONPEEIIEHHBIM 3HAYEHUEM SHEPTUU

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ DOHEPTHUA CTAHOBUTCA
HEOIpeIeIeHHON

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTEI, HE MOXKET OBITH
OXapakTepU30BaHa OMpPEIEICHHBIM 3HAYEHUEM YHEPTUU

204. Tpeamonoxenne 06 aToMax Kak HeJSTMMBIX MEJTBYAMIIINX YaCTHIAX BEIISCTBA
BBICKA3al ...

1) Apucrorenb

2) Mennenees

3) deMoxput
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4) Pesepdopa

205. [PEACTAaBIII MOJEIb CTPOCHHMS aTOMa B BUJIE IIAPa, 3aIlOTHEHHOTO
HOJIOKHUTEIBHO 3aPSIKCHHON JKUAKOCTBIO, B KOTOPYIO BKPAIUICHBI OTPHLATEIIBHBIC
JIEKTPOHBI, OJ00HO H3IOMY B KEKCE.

1) Mennenees

2) Pesepdopn

3) Tomcon

4) IeMOKpHUT

206. [PEIJIOKMUIT SIEPHYIO (IUIAHETAPHYIO) MOJIENh aTOMa: BOKPYT
HOJIOKUTENIBHOTO SIIPa 110 3aMKHYTHIM OpOUTaM JIBHKYTCS SJIEKTPOHbL, 00pasys
SIIEKTPOHHYIO 000JIOUKY aToMa.

1) Mennenees

2) Pesepdopn

3) /. Tomcon

4) TeMmokpuT

207. Ha ocHOBaHMH UCCIICIOBAHNUS SBIICHIS PacCcesHus ab(ha-dacThIl Ipu
IPOXOXKICHUH Yepe3 TOHKHE CJIOoU BemecTBa Pesepdopn caenan BeIBog, 4TO ...

1) anba-yacTHIBI ABIAIOTCS SAPAMH aTOMA IeJUsl, UMEIOLIEr0 BTOPOi
MOPSIKOBBIIT HOMep B Tabnuie MeHnaeneesa

2) anba-pacnaz sIBIAETCS IPOLECCOM CaMOMPOU3BOILHOIO MPEBPALCHHUS SAPa
OZIHOTO XUMHUUYECKOTO 3JIEMEHTA B AP0 APYIOro 3IeMEHTa

3) BHYTPpH aTOMa UMECTCA MOJIOKUTECIIBHO 3apsKEHHOC AP0 OYCHb MAJICHBKUX
pa3MepoB, BOKPYT SApa BPALIAIOTCS HIICKTPOHBI

4) npu anp(a-pacraze aTOMHBIX siiep BBIACIACTCS sISpPHAS YHEPTUs, 3HAYUTSILHO
OonpLrasi, 4YeM B IFOOBIX XUMHUUYECKUX PEaKIUIX

208. CrtocoOHOCTh aTOMa K M3IIYYSHHIO U TOTJIOMIEHUIO POTOHOB MPaBUIBHO
OIIMCHIBACT BHICKA3bIBAHHE ...

1) aToM MOKeT MOTIIONIATh U H3Iy4arh (HOTOHBI C 000 YaCTOTOMU, HE 3aBUCHMO OT
COCTaBa BEIeCTBa

2) aTOM MOKET TOTJIONIATh (POTOHBI C JIFOOO0H YaCTOM, U3ITydaTh (POTOHBI JIHIIIE C
HEKOTOPBIMHU OIpEJIeICHHBIMHU 3HAYEHUSIMH YaCTOTHI

3) aToM MOKET OTIONIATh (POTOHBI JHIIb C HEKOTOPHIMH OIPEICICHHBIMH
3HAUCHUSIMH YaCTOTHI, H3Iy4aTh ()OTOHBI C JIFOOOH 4acTOTON

4) aToM MOXET U3Iy4aTh M IIOIOMATh (POTOHBI TOIBKO ¢ HEKOTOPBIMH
OTIpEeIeICHHBIMI 3HAYEHUAMH YacTOThI

209.T1pu mepexoie 3IIEKTPOHA ¢ TaJBHETO OT SApa SHEPTETHIECKOTO YPOBHS Ha
ONMXKHUH K Iy SHEPTETHUECKUHN YPOBEHD aTOM SIIEKTPOMArHUTHEIE
BOJIHBI.

1) uznyvaer

2) He u3ITyJaeT

3) momoraer

4) He noryomaeT

210.ITpu mepexo/e MeKTPOHa ¢ OIIKHETO K SIPpY SHEPreTHYSCKOro YPOBHsI Ha
JaIBHUIA OT sIApa SJHEPreTUYCCKUM YPOBEHb aTOM 9JIEKTPOMArHUTHBIE
BOJTHBL.

1) uznydaer

2) He u3nyvaeT

3) momormaer

4) He noromaeT

211. DHepreTUveckne ypOBHH AIEKTPOHA B aTOME, pa3Mep EKTPOHHOTO obiaka
omperenser KBaHTOBOE YHCJIO.

1) raBHOE

2) opOutansHoe

3) MaruuTHOE

4) cinHOBOE
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212. OpueHTanuIo 3IEKTPOHHOTO 00JIaKa B IPOCTPAHCTBE XapakTepusyeT
KBaHTOBOE YHCIIO.

1) rnaBHOE

2) opGuransHoe

3) MarHuTHOE

4) ciuHOBOE

213. ®opmy 3IIeKTPOHHOTO 00Iaka XapaKTepu3yeT KBaHTOBOE YHCJIO.
1) raBHOE

2) opburtansHoe

3) MaruuTHOE

4) crinHOBOE

214. CoOcTBeHHBI MEXaHUYECKUIT MOMEHT XapaKTepu3yeT  KBAaHTOBOE YHCIIO.
1) raBHOE

2) opburtansHoe

3) MarHUTHOE

4) ciuHOBOE

215. TnaBHOe kBaHTOBOE YKCiIO N=1. OpOHUTaNIFHOE KBAHTOBOE YUCIIO PABHO ...
1

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE YKCIIO N=2. OpOHUTANEHOE KBAHTOBOE YUCIIO PABHO ...
11
2)0
3)2
4)3

217. 'maBHOE KBAaHTOBOE YKCIIO N=2. MaKCUMaJIbHOE KOJIUYECCTBO IEKTPOHOB JIJIst
JTAHHOTO COCTOSIHUS PaBHO ...

12

2)4

3)6

4)8

218 I'maBHOE KBaHTOBOE 4Mcia0 n=1. MakcuMaJIbHOE KOJIMYECTBO DJICKTPOHOB I
JAAHHOT'O COCTOSAHHMS PABHO ...

1)2

2)4

3)6

4)8

219. TnaBHOE KBaHTOBOE YKCIIO N=3. MaKkcUMaIbHOE KOJIMUECTBO AIIEKTPOHOB JIJIsI
JTAHHOTO COCTOSIHUS PaBHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YHCIIO XapaKTEPHU3YeT ...

1) opueHTanHIO SIEKTPOHHOTO 00IaKa B TIPOCTPAHCTBE
2) hopmy 2mmeKTPOHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO ObTaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

221. OpOuTanbHOE KBAHTOBOE YHCIIO XaPAKTEPHU3YET ...
1) opueHTalHIO HIEKTPOHHOrO 001aKa B IPOCTPAHCTBE
2) hopMy 3mmeKTpOHHOTO 00IaKa

3) pa3mepbl ANEKTPOHHOTO O0IaKa

4) coOCTBEHHBII MEXaHUYECKUIl MOMEHT
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222. MarautHoe KBaHTOBOE YKCJIO OMPEICISCT .. .

1) opHeHTaLHUIO SIEKTPOHHOrO 00JIaKa B IPOCTPAHCTBE
2) GopMy 2JIEKTPOHHOTO ObJIaKa

3) pasMepsl HIEKTPOHHOTO OOJaKa

4) coOCTBEHHBIM MEXaHUYECKUIH MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OIPEICIISeT ...

1) opueHTaLHIO HIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3meKTpOHHOTO 00TaKa

3) pa3mepbl AMEKTPOHHOTO ObIaKa

4) coOCTBEHHBIH MEXaHUYECKHUIl MOMEHT

224. TTopsnKOBEI HOMEP dIIeMeHTa B Tabmume MeHeneeBa MO3BOISIET ONPEACTHTh
gmcyo... (Beibepure Bce BepHBIE OTBETHI)

1) sIeKkTpOHOB B aTromMe

2) HYKJIOHOB B sIIpe

3) MPOTOHOB B siApe

4) ayeMeHTapHbIX JaCTHUIL

5) HeHWTPOHOB B sizipe

225. ATOMHBIH BeC 3IIEMEHTa ONPEICIIACT YUCIO. ..
1) sneKkTpOHOB B aTomMe

2) HEWTPOHOB B s/Ipe

3) mpoTOHOB B siape

4) HYKJIOHOB B siipe

226. Ucnyckanue HE COTPOBOKIAETCS H3MEHEHUEM 3apsI0BOTO U
MacCOBOTO YHCJIa AaTOMHOTO SPa.

1) anbda-yacTuipl

2) raMMa KBaHTa

3) GeTa-yacTHUIIBI

4) Heitrpona

227. Anbda — pacniaz npeacTaBisier co0oi MOTOK ...
1) snekTpoHOB

2) HEUTPOHOB

3) mpoToHOB

4) sinep aToma renus

228. bera MuUHYC - pacma MpeAcTaBiIsIeT co00i MOTOK ...
1) a5eKTpoHOB

2) HEWTPOHOB

3) mpoToHOB

4) simep aTOMOB TeHst

229. OavH 13 BUIIOB PaAMOAKTHBHOTO M3JIY4EHHS NPEJICTABISIET COO0M MOTOK
OBICTPO JBIDKYIINXCS DIIEKTPOHOB. DTO  M3JIy4eHHe.

1) ramma

2) anbda

3) bera MmuHyC

4) Gera 1UIIOC

230.Tlpu __ pacnajie MaccoBoe YHCIIO siipa aToMa yMeHblaeTcs Ha 4, a
3apsZI0BOE YMCIIO Ha 2 3JIEMEHTAPHBIX MOJI0KHUTEIbHBIX 3apsia.

1) ramma

2) anbda

3) Gera MHUHYC

4) Gera umoC

231. Ilpu pacmajze MaccoBO€ U 3apsiIOBOE YHCIIO HE M3MEHSFOTCSL.
1) ramma
2) anbda
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3) 6era muHyC
4) 6era miroc

232. B pesyibrare 3JeKTPOHHOTO OeTa-paciaza sapa aroMa 3JIEMEHTa ¢ 3apsI0BbIM
YHCIIOM Z TIONIY9aeTCsl AP0 aToMa 3IEMEHTa C 3apSI0BEIM YHCIIOM ...

Hz-2

2)Z+1

3)z-1

4)Z+2

233. AtoMHOe 51/1p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnana sjapa aroma
3JIEMEHTA C 3aPSAIOBBIM YHCIOM Z, 001aaeT 3aps,IOBBIM YUCIIOM ...

1)z-1
2)Z-2
3)Z-4
4)zZ+1

234. AtomHOe 51p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnana sjupa aToma
3NIEMEHTa C MacCOBBIM YUCIOM A, 00J1alaeT MacCOBBIM YHCIIOM ...

HA-1

2)A-2

3A-4

HA+1

235. HepacnaBmmmucsi, yepe3 HHTEpBaI BpEMEHH, paBHbII | epuoay
noiypacnana, octaHercss % paJMOAaKTHBHBIX aTOMOB BEIIECTBA

1) 33

2) 25

3) 75

4) 50

236. Yepes uHTEpBas BpeMEHH paBHBIH 1 mepuony moiaypacnaaa pacmamercs %
panuoaKTUBHBIX sAEp BELIECTBA.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmMucs, 4epe3 WHTEPBaJl BpeMeHH, paBHBIN 1/2 mepuona
nosypacrmaza, ocranercst % paJfoaKTHBHBIX aTOMOB BEIIECTBA.

1) 33

2) 25

3)75

4) 50

238. Uepes unTepBall BpeMeHH paBHbI 1/2 meproja nosypacnaia paciajiercs
% pangmoakTHBHBIX sIIEp BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B npouiecce CHIIBHOTO B3aUMOJACHCTBHS IIPUHAMAIOT YUACTHE . ..
1) dhoronst

2) HEWTPOHBI

3) 2MeKTPOHBI

4) HeHTpHUHO

240. B npouiecce anekTpoMarHuTHOro B3aumoaeictsusi HE nmpuHuMarot ygactue. ..
1) HeHTpOHSEI

2) doToHsI

3) aneKkTpoHsI

4) npoTOHbI
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241. B npouecce cnadoro B3aunmoaeiictsust HE npuaumaror yuacrue ...
1) aneKTpOHBI

2) poToHsI

3) HeUTPOHBI

4) IpoTOHBI

242. B mporiecce 37I€KTPOMArHUTHOTO B3aUMOICHCTBHS IPHHAMAIOT YIaCTHE ...
1) HeHTpOHSI

2) HEeHTPUHO

3) aHTHHEHTPUHO
4) poTOHbBI

243. T1o3uTpoH SIBISAETCS AHTHYACTUIEH 1T0 OTHOLICHHIO K ...
1) nporony

2) HeHTpOHY

3) aneKTpoHy

4) potony

244, TlepeHOCYNKAMU TPABUTALOHHOTO B3aUMOICHCTBHUS CUUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsI

3)DII0OHEBI

4) 6030HBI

245. TlepeHOCYNKAMH IEKTPOMArHUTHOTO B3aMMOICHCTBHUS CIUTAIOTCS ...
1) rpaBUTOHBI

2) poToHsI

3)IJIFOOHEI

4) 6030HBI

246. TlepeHOCUMKaMU CHIILHOTO B3aUMOJICHCTBHS CYUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsI

3)DI0OHBI

4) 6030HBI

247. IlepeHocunKaMu cI1ab0TO B3aUMOACHUCTBHS CIATAIOTCS . ..
1) rpaBUTOHBI

2) poToHsI

3)IJIF0OHBI

4) 6030HEBI

IIo pe3yiibTaTaM TECTa o6yqafomeMyc;1 BBICTABJIACTCA OLCHKA «OTIUYHO», «XOpPOLIO»,

«YIOBIIETBOPUTENIBHO»  WJIU
OIICHUBAHUS

«HEYJIOBJIIETBOPUTEIHHOY,

COriaacHoO

CIIEYIOIUM  KPUTEPUSIM

Ilkana Kpurtepuu onennBanns (% npaBWIbLHBIX 0TBETOB)
Ornenka 5 (OTIIMYHO) 80-100
Orenka 4 (xopormio) 70-79
Orerka 3 (YIOBIETBOPHUTEIEHO) 50-69
OreHka 2 (HEyTOBICTBOPHUTEIHHO) menee 50
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JlucTperucrpanum u3MeHeHH

Hone Howmepa nucros OcnoBanue ans | [lonmuce | Pacmmdposka Jlata
P I amene | moBbix aAHHYII BHECEHUS MOJITHUCH
HU3MEHE . BHECEHHUS
HHBIX HUpoBa W3MEHEHU U
HUSA U3MEHEHUS
HHBIX
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