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1. Ilnanupyemble pe3yabTaThbl 00y4eHHUs 10 AUCHMILINHE,
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
npoecCHOHAIbHON ~ JIeATENbHOCTH  CIEAYIOIIMX  TUIIOB:  HAy4YHO-HCCIEAOBAaTeNbCKUM U
IIPOU3BOACTBEHHO-TEXHOIOT MUECKHI.

Heap qucuumiuHbl — GOPMUPOBAHHUE TEOPETHUYECKUX 3HAHUM, MPAKTHUECKUX YMEHUU U
HABBIKOB B 00JIaCTH (PU3UKHU, HEOOXOAMMBIX JUIS PELIEHUS KOMIUIEKCHBIX 3ajjad 10 OpTraHu3aluu
OMOTEXHOJIOTUU MTPOU3BOJICTBA U MEepepaboTKe CeTbCKOXO3AHCTBEHHON MPOAYKIIMU B COOTBETCTBUU
¢ GopMUPYEMBIMU KOMIIETCHIIUSIMH.

3agaun TMCHUNIUHDI

- u3yyeHue (U3MYECKUX SIBJICHHM, 3aKOHOB W TPaHUIl UX MPUMEHHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PU3NYECKUMU BEIIMUYUHAMU, UX OMPENCICHUSIMHU, (PU3MIECKIM CMBICIIOM, CITIOCO0aMU U
€IMHULIAMU U3MEPEHHUS.

- [puOOpeTeHHEe HAaBBHIKOB pabOTBI ¢ TpuObOpaMu Hu  000pyZOBaHHEM (U3HUECKON
1ab0opaTopuu; HABBIKOB UCTIOIH30BAHMS PA3TUYHBIX METOIUK (PU3MUECKUX U3MEPEHHUH 1 00paboTKU
IKCIICPUMEHTAIBHBIX JIAHHBIX; HABBIKOB IIPOBEACHUS aJICKBATHOTO (PU3HUYECKOTO MOJICITUPOBAHHUS.

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

1.2. KoMmneTeHIIUN M HHAUKATOPBI UX JOCTUKEHH I
OIIK-1 CrniocoGeH pemiarh THIOBBIE 3a7a4l MPO(ECCHOHANBHOMN AEITeTbHOCTH Ha OCHOBE
3HAHWA OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX U OOMICTIPO(ECCHOHATBHBIX
JUCITUILIMH C MPUMEHEHNEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Kon n HaumeHnoBanue ®opmupyemsle 3YH
WHAWKATOPA JOCTIKCHHUS
KOMIICTCHIIUN
NJ-1. OIIK-1 3HAHUA OO0yyaromuiicst JODKEH 3HaTh OCHOBHBIC (PM3UICCKHUC SBICHMUS, 3aKOHBI
Pemraer tumoBkle 3agaun Y TPAHUITBI KX TPUMEHIMOCTH; OCHOBHBIC (PU3MUYCCKUE BENINHBI 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 HAyKH; Ha3HAYSHUE W MPUHIIUIIBI ICHCTBUS BAKHEHUIITHX
MaTeMaTH4YeCKUX, ¢dmsuueckux npudopos (b1.0.14, 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 npodeccuonansHoil nesitensHoctr (51.0.14, OIIK-1 - V.1)

HaBbIKH OOyuaromuiics: TOJDKEH BIIaIETh HABBIKAMHU HCIIOJIB30BAHHS OCHOBHBIX
o01meGu3nIecKnX 3aKOHOB M IPUHIIUIIOB JUIS PEIICHHS TUIIOBBIX 3a1a4
podecCHOHATBHON IS TeTbHOCTH; HaBbIKaM{ TIPUMEHEHHSI OCHOBHBIX
METOJI0B (PM3MKO-MaTeMaTHIECKOTO aHAIN3a JUISl PEIICHHs] THIIOBBIX
3a1a4 Npo(hecCHOHAIBHON AEATEIbHOCTH; HABBIKAMH NTPABHIBHOMN
9KCIUTyaTalliy OCHOBHBIX PHOOPOB M 000pya0BaHUS (pr3myIecKoit
naboparopuu; 06pabOTKH U HHTEPIIPETUPOBAHNS PE3yIBTATOB
skcnepumenta (b1.0.14, OTIK-1 - H.1)

2. MecTo mucuunanHbl B cTpykrype OITIOIT
JucuuruimHa «®Pu3nKa» OTHOCHUTCS K 00s3aTelIbHOM YacTH OCHOBHOM mpodeccuoHambHOM
oOpa3zoBarenbHOI porpammbl OakanaBpuara (51.0.14).




3. O0beM TMCUMIIMHBI M BU/IbI YUeOHOH padoThI

O0bem aucruiuinHbl  «Puszuka» cocrtaBiaser 4 3adetHbix eamHMIBl  (3ET), 144
aKaJleMUYeCKUX Jaca (Janee 4acos).
Jucuunimza n3yvyaercs
- ouHas popMa 0OydeHHUsI B 2 CEMECT]E.
3.1. Pacnipenesienne o0bemMa THCHUIIMHBI 110 BUAAM Y4eOHOH padoThl
Bun yue6HO# paboTht KonmuecTBo gacoB
0 0YHOH opmMe 0OyUeHHS
KonraktHas padora (Bcero) 76
B TOM YHCJIe MPAKTHYECKas MOATOTOBKA
Jexyuu (JI) 36
Jlabopamopnuvle 3anamus (J13) 36
Konmponv camocmossmenvroii pabomot (KCP) 4
CamocrosiTesibHasA padoTa ody4aromuxcs (CP) 41
KonTpoan 27
HTroro 144
3.2. Pacnipenesienue yueOHOT0 BpeMeHH 10 pa3jiesiaM U TeMaM
Ounas ¢gopma o0yueHust
B TOM YHCJIE =
Ne I Bcero KOHTaKTHas pabora g
oMb aMMEHOBaHHUE pa3/ielia U TEMBI 4ACOR CP z
J J13 KCP g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka
1.1 Marepus. JIpmxeHne 2,4 2 0,1 0,3 X
1.2 Om3HYecKre BETUYNHBI H UX U3MEPEHHUE 3,35 2 0,05 1,3 X
1.3 WccnenoBanue IIOTHOCTH KUIKOCTH 3,35 2 0,05 1,3 X
1.4 DJIeMEHTHI TOCTYNATEIEHOTO ABIKCHHUS 2,6 2 0,1 0,5 X
15 IIpoBepka 3aK0HA COXpaHEHUS] IMITYIIbCa 3,4 2 0,1 1,3 X
1.6 DJIeMEHTHI BpalaTeIIbHOTO IBIYKCHUS 2,6 2 0,1 0,5 X
17 W3y4yeHue OCHOBHOTO 3aKOHA THHAMHKU 3.4 2 01 13 <
BpallleHus
1.8 DeMeHTHI KoJie0aTeIbHOE IBIKEHNAE 2,6 2 0,1 0,5 X
Uccnenosanne koiebareIbsHOro
19 JIBIDKCHUSI, U3MEPEHUE YCKOPEHHSI 3.4 2 01 13 <
CBOOOTHOTO MAICHUS MTPH TIOMOIIN
MasTHHKA
1.10 MexaHndecKkue BOJIHbI 2,5 2 0,1 0,4 X
111 OCHOBBI CIIEIUANBHON TEOpHH 14 01 13 <
OTHOCHTEIILHOCTH
Pasznen 2. MonexyisipHast GU3UKa U TEPMOIMHAMHKA
2.1 OcuoBel MKT. SIBnenus nepeHoca 2,4 2 0,1 0,3 X
2.2 MonekyssipHbIe SIBJICHUS B Ta3ax 1,4 0,1 1,3 X
2.3 ViccrenoBanue BIQKHOCTH BO3IyXa 3,4 2 0,1 1,3 X
2.4 MonekyssipHbIe SIBICHUS B KHUIKOCTSIX 1,4 0,1 1,3 X
2.5 HccnenoBanue Te€UEHHS BI3KOM KHUIKOCTH 3,4 2 0,1 1,3 X
HccnenoBanue CBOMCTB IOBEPXHOCTHOIO
26 CJIOsI )KUJIKOCTH, M3MEPECHUE 3.4 2 01 13 X
K03((hUIFIeHTa TOBEPXHOCTHOTO
HATSHKEHUS KUIKOCTH
2.7 MosekyssipHbIE SIBJICHUS B TBEPIBIX Telax 14 0,1 1,3 X
28 N3yuenune 3akona ['yka. MccrnenoBanue 3.4 2 0.1 13 «
MOJIYIISl YIIPYTOCTH
2.9 IlepBoe Hauano TePMOAMHAMUKH 2,4 2 0,1 0,3 X
2.10 BTopoe Hauano TepMOIMHAMUKI 2,4 2 0,1 0,3 X
Paznen 3. DnekTpruyecTBO U 3JEKTPOMArHeTU3M
3.1 DJIEKTPUUYECKOE M0JI€ B BAKYYMeE 2,5 2 0,1 0,4 X
3.2 BeniecTBo B 2J€KTpHUUECKOM I0JIE 15 0,1 1,4 X
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Onexrpuueckue nenu. zmepenue

3.3 (hU3MYECKHX BETUYNH 3,35 2 0,05 1,3 X
JIEKTPOU3MEPHUTEITHHBIMU TPHOOpaAMU

34 ITocTossHHOE MarHUTHOE TIOJIE B BAKyyMe 25 2 01 0.4 X
1 BEIlIECTBE

35 HccnenoBanue MarHUTHOTO TIOJIS 3.4 2 01 13 X
IMOCTOSIHHOTO MarHuTa

36 JIBmkeHMe 3apsHKEHHBIX YaCTHIL B 15 01 14 X
SIIEKTPUYECKOM U MAaTHUTHOM TIOJIE

3.7 IToCTOSTHHBIN ANIEKTPUIESCKUNA TOK 1,5 0,1 1,4 X

38 I/Iccnevz(osaHI/Ie AIIEKTPOIPOBOAHOCTH 3.4 2 01 13 X
JKUBOW TKaHHU

39 3ne1<Tp0MarvHI/ITHa;I MHIyKIHA 1 25 2 01 0.4 X
MICPEMEHHBIH ANEKTPUICCKUIA TOK
HccnenoBanue nepeMeHHOTO U

3.10 BBINIPSIMIIEHHOTO TOKA TIPY ITOMOLIX 3,35 2 0,05 1,3 X
ocryutorpada

3.11 DNEKTPOMAarHUTHOE T0JIe 2,5 2 0,1 0,4 X

Paszgen 4. OnTuka

4.1 DNIeMEHTHI T€OMETPUUECKON ONTUKU 2,55 0,15 2,4 X
Usmepenne pazMepoB Majbix 0ObEKTOB

492 MPY TIOMOIIM MUKpOCKoTa. Mi3MepeHue 3.4 2 01 13 <
npezesna pa3perieHus: ONTHYECKOTO
npudopa

43 HccnenoBanne GpOTOMETPHUCSCKUX 3.4 2 01 13 X
BEJIMYHH padovero Mecra

4.4 DeMEHTHI BOJTHOBOUW OIITHKH 2,5 2 0,1 0,4 X
HccnenoBanue BOIHOBBIX CBOMCTB CBETA,

4.5 U3MepeHHe IINHBI CBETOBOM BOIHBI IPH 3,4 2 0,1 1,3 X
TTOMOIITHN TUPPAKINOHHON PEIIeTKH
W3yuenne noisipuMeTpa, n3MepeHue

4.6 KOHIICHTPAINU PACTBOPOB ONMTHYECKU 3,4 2 0,1 1,3 X
aKTHBHBIX BEILECTB

47 B3anmMoneiicTBre 31€KTpOMarHUTHBIX 2.45 2 0,15 0.3 X
BOITH C BEIIIECTBOM

48 I'pagyupoBka CIieKTPOCKOIa U 3.4 2 01 13 <
HCCIICIOBAHUE CIIEKTPOB

49 DJIeMEHTHI KBAHTOBOM ONTUKH 2,5 2 0,1 0,4 X

Paznen 5. KBanTtoBas ¢usnka. dusmnka aroma, aTOMHOTO SIIpa M JJIEMEHTAPHBIX YaCTHIL

5.1 DJIeMEHTHI KBAHTOBOM MEXaHUKHU 2 2 X

5.2 OneMeHThl pHU3MKH aToma 2 2 X

53 DseMeHThI PU3UKH aTOMHOTO Spa U 5 2 X
AIIEMEHTAPHBIX YACTHI]
KonTpons 27 X X X X 27
Htoro 144 36 36 4 41 27




4. CTpyKTYypa U colep:KaHue THCIUIIHHBI, BKJII0YaoIee MPAKTHYECKYH MOAT0TOBKY

[TpakTHdeckass TOATOTOBKA IMPU peaM3allK yYeOHBIX MPEAMETOB, KYpPCOB, TUCITUILIAH
(Momynel) opraHW3yeTcsl IyTeM TPOBEACHUS  MPAKTUYECKHX  3aHSATHHA, MPAKTUKyMOB,
71ab0paTOPHBIX paOdOT U MHBIX AHAJIOTUYHBIX BUIOB yU4€OHOU JEATEIHHOCTH, MPEAYCMATPUBAIOIINX
ydacTHe OOYYalolIMXCs B BBINIOJHEHUU OTICIBHBIX DJIEMEHTOB DPa0OT, CBS3aHHBIX C Oymylien
npodeCCHOHATBHON AEATEIbHOCTBIO.

[IpakTdeckasi OArOTOBKA MOXET BKIIOUATh B CeOsl OT/ICIbHBIC 3aHATHUS JICKIIMOHHOTO THIIA,
KOTOpBIC MPEAyCMATPUBAIOT Tiepeaady ydeOHoi uHpopmanuu o0ydaroniumcs, HEOOXOMUMOUN st
MIOCJICTYFOIIIETO BHITIOJIHEHUS paboT, CBA3aHHBIX ¢ Oynyiieil mpodeccuoHanbHOMN e TeITbHOCTHIO.

PexomeHntyeMblii 00beM MPAKTHYECKOW TOATOTOBKH (B MPOIEHTAX OT KOJMYECTBA YacOB
KOHTAKTHOHM paboThl) Uil AUCHUILINH, PEATU3YIOLIHNX:

- obmenpodeccuonanbubie komnerenuuu (OI1K) ot 15 no 50 %.

4.1. Conep:xkanue JUCHUNIMHBI

Pasnen 1. Mexanuka

Marepus u ee Buibl. JBrkeHue u ero gopmel. KuHemaruka nmocTynareiabHOIO JIBUKEHUS.
JluHamKKa NOCTYNarelbHOTO JBUKEHMS. ODHEPreTMYECKHE XapaKTEPUCTUKU IOCTYNATEIbHOTO
nBrkeHus. KuHemaruka BpalareabHOro JBWXKEHMS. JluHamMuKa BpallaTeIbHOIO JIBUYKCHMSL.
OHEpreTM4YecKue XapakTepUCTUKHU BPALATEIbHOTO JIBUKEHHS. XapaKTepUCTUKH KojeOaTellbHOe
JBWOKEeHUE. Buapl MexaHndeckux KoyieOaHud M MX ypaBHEHUs. ['apMOHMYECKMH OCLMIIIATOP.
BonHoBo#l mponecc U ero xapakTepucTUKH. Tumbel MexaHM4ecKUX BOJH. OCHOBHBIE MOJOKEHUS
cneunanbHoil Teopun orHocutenbHOCTH (CTO). OcCHOBHBIE 3aKOHBI CIELUANIbHON Teopuu
OTHOCHUTEJIBHOCTH.

Pasnen 2. MouiekyasipHasi GU3MKA U TEPMOAMHAMHUKA

OCHOBHBIC TIOHATHS ¥ YypPaBHEHUS MOJCKYISIpHOW (Gu3uku. OCHOBHBIC TOJOXKEHHS
MOJIEKY/ISIPHO-KMHETUYECKON Teopuu. JIBHKeHHME MOJEKYyl BewecTB. SIBieHUs IepeHoca.
MonexynsipHble siBI€HUS B razax. PeanbHblie ra3sl U napbl. MoJEKyIspHbIE SBJICHUS B KUIKOCTSX.
MornexynspHble SBICHHMsS B TBepAbIX Teslax. OCHOBHBIE NOHATHSA TEPMOJUHAMHUKU. BHyTpeHH:A
sHeprus raza. TemnonpoBogHocTs. KonBekuus. Mcnapenne. TenmoBoe uznyuenue. [lepsoe Havano
TEPMOJMHAMUKH U €r0 NPUMEHEHHUE K m3ompoueccaM. TemioBele ABUraresyd. JHTponus. Bropoe
Hayajio TePMOJUHAMUKHU.

Pa3ges 3. D1eKTPpHYECTBO M JIEKTPOMATHETH3M

DnexTpocTaThka. JJIEKTPUYECKOE T0Je B BaKyyme. BemecTBo B 3JIEKTPUYECKOM IIOJIE.
OcCHOBHBIE MOHATHS TIOCTOSIHHOTO JIEKTPUYECKOrO TOKAa. (OCHOBHBIE 3aKOHBI IIOCTOSIHHOTO
IEKTPUYECKOrO TOKA. [IOCTOSHHBIN WIEKTPUYECKUI TOK B pa3IMYHBIX cpelax. MarmurHoe moie,
€ro CBOMCTBA M XapaKTEPUCTUKHU. MarHUTHBIE CBOMCTBA BEIIECTB. JIEKTPOMArHUTHAS MHAYKIHS U
caMouHyKIus. [lepeMeHHBIN IEKTPUUECKUI TOK. DIEKTPOMAarHUTHOE MoJie. DJIeKTPOMarHUTHbIE
Kojie0aHusl. DNEeKTPOMarHUTHbIE BOJIHBI.

Pa3gen 4. Ontuka

OneMeHTbl TreoMmeTpuyeckoil onTtuku. OcHOBbI (oTtomerpun. HMHTepdepeHuMs cBeTta.
Hudpakuuss u mnonspusanus cBera. [ucnepcusi cera. Ilommomenue (abcopOuums) cBera.
Jlromunecuennus. Terooe usnyuenue. @otordpdext. Dpdexr Komnrona. Jlapnenue cera.

Pasnen 5. KBantoBas Mexanumka. ®u3uKka aromMa, aTOMHOIO $ipa M 3JI€MEHTAPHBIX
YaCTHIL

@®opmyna ne bpoins.  Judpakuust dIEKTPOHOB M HEHUTPOHOB B KpHCTaJUIax.
Heomnpenenennoctu [Ieiizenbepra. CooTHomieHHe HeompeaeaeHHOCTe. BomHoBast (yHKuus.
VpaBuenus llpenunrepa. Moaenu ctpoeHusi atoma. IIEMEHThI COBPEMEHHON (M3UKHA aTOMOB U
Mosiekyi. CTpoeHue sapa aroma. PaguoakTuBHOCTE. SnepHble peakuuu. DieMeHTapHbIE YaCTHIIbI.
DyHIaMEHTaIbHbIE B3aUMOIEHCTBUSL.



4.2. Conep:xkanue JeKIUu
Ounas ¢popma o0yueHust

Ne n/m HaunmenoBaHue nexuuu KomnuectBo | IIpaktuueckas
4acoB TIOATOTOBKA

1 Marepus. JIBuxeHnue 2 +

2 DJIeMEHTBI IOCTYNATENbHOTO JIBHIKSHUS 2 +

3 DJIeMEHTBI BpallaTelIbHOTO ABHKEHHS 2 +

4 DJeMeHTHI K0J1e0aTelIbHOTO ABMKECHHS 2 +

5 MexaHH4YeCKHEe BOJIHBI 2 +

6 OcHoBbl MonekynsipHo-kuHeTHueckoit reopuu (MKT). SIBneHus nepeHoca 2 +

7 [lepBoe HavaI0 TEPMOAWHAMHKH 2 +

8 Bropoe Hayaio TepMOJIHAMUKI 2 +

9 DeKTpIdYecKoe IoJie B BAKyyMe 2 +

10 [TocTossHHOE MarHUTHOE TIOJIE B BAKYYME H BEIIECTBE 2 +

11 DNeKTpOMarHUTHAS HHAYKIHS U IEPEMEHHBIN SIeKTPHIECKUH TOK 2 +

12 DIeKTpOMarHUTHOE T0JIe 2 +

13 O5eMEeHTBI BOTHOBOH OITHKHU 2 +

14 DeMeHTHI KBAaHTOBOH ONTHKH 2 +

15 B3anmMoneiicTBre 31eKTPOMAarHUTHBIX BOJIH C BEIIECTBOM 2 +

16 DIeMEeHTHI KBAHTOBOI MEXaHUKH 2

17 DeMeHTH (PHU3UKH aToMa 2 +

18 DeMeHTHl (PU3UKN aTOMHOTO SIpa ¥ AIIEMEHTAPHBIX YaCTHII 2 +
Hroro 36 17%

4.3. Conep:xanue J1a00paTOPHBIX 3aHATHIA
QOunas ¢opma o0yuenust
Ne n/m HanmenoBaHue 1a00paTOpHOTO 3aHATHS KomnaectBo | IIpaktiueckas
4acoB HO/ITOTOBKA

1 dusnyeckre BEIUYMHBI U UX H3MEPEHHE 2 +

2 HccnenoBanue MIO0THOCTH KUAKOCTH 2 +

3 ITpoBepka 3aKoHa COXpaHEHUsI UMITYJIbCa 2 +

4 W3ydyeHre OCHOBHOI'O 3aKOHA AMHAMUKU BPaLLCHUSI 2 +

5 HccnenoBanue konebaTeIbHOTO JIBIKSHUS, U3MEPEHHE YCKOPEHHS 2 +
CBOOOJTHOTO NaJJCHUSI ITPH TIOMOIIY MasiTHUKA

6 VccnenoBanue BIQXKHOCTH BO3IyXa 2 +

7 HccnenoBanye TeueHUs BA3KOM )KUJIKOCTH 2 +

8 HccnenoBanue CBOMCTB ITOBEPXHOCTHOTO CJIOS JKHIIKOCTH, M3MEPEHHE 2 +
k03 (hHUIHeHTa TOBEPXHOCTHOTO HATSKEHUS JKUIKOCTH

9 N3yuenue 3akoHa I'yka. M3smepeHue Moayis ynpyrocTu 2 +

10 Onexrpuueckue nenu. Vizmepenue Gu3ndecKux BEINIUH 2 +
AIIEKTPOU3MEPUTEIBHBIMU TPUOOPAMH

11 HccnenoBanre MarHUTHOIO OIS IIOCTOSIHHOTO MarHUTa 2 +

12 Hccnenoanne 351eKTpONPOBOAHOCTH YKUBOW TKAHU 2 +

13 HccnenoBanne mepeMeHHOT0 U BBINPSIMIIEHHOTO TOKA MPU TTOMOIITH 2 +
ocruiorpada

14 W3mepenne pa3sMepoB MasbIX OOBEKTOB IIPHU MTOMOIIN MUKPOCKOTIA. 2 +
M3mepenne npezena pa3pemieHnus ONTHYECKOro nmpuodopa

15 HWccrnenoBanne GOoTOMETPUIECKHUX BETHYUH pab0odero MecTta 2 +

16 HccnenoBanne BOJTHOBBIX CBOMCTB CBETA, M3MEPEHHE JUTMHBI CBETOBOM 2 +
BOJIHBI IPH TOMOUIX TN(PAKIIMOHHON PEIIETKH

17 Wzydenue nonspumeTpa, i3MepeHHe KOHLECHTPAILMH PACTBOPOB ONTHYECKH 2 +
AKTHBHBIX BEILIECTB

18 I'pagynpoBKa CHEKTPOCKOIA M UCCIIE0OBAHNE CIEKTPOB 2 +
Hroro 36 18%

4.4. Conep:kaHue NPAKTHYECKUX 3aHATHI

[IpakTHueckue 3aHATHS HE PETYCMOTPEHBI




4.5. Buabl 1 coiep:kaHne CAMOCTOSITEIbHOM PadoThl 00yJarommXxcsi
4.5.1. Buabl caMoCTOATEIBbHOM padoThl 00y4alIINXCsl

BI/IH CaMOCTOSATEIIBHOM paGOTBI o6yqafom1/1xcs{

KoauuectBo yacos

10 0YHOU popme 0OyueHUs

[oaroroBka K J1aDOpaTOpPHBIM 3aHATHAM H K 3aIIUTE JIAOOPATOPHBIX padoOT 18
CamocCTOsITeIbHOE H3yYEHUE OTAEIBHBIX TEM M BOIIPOCOB 10
[ToaroToBka K KOJUIOKBHyMaM (T€CTHPOBAHHMSIM) 13
Hroro 41
4.5.2 CoaepxxaHue caMOCTOSITEIbLHON Pad0oThl 00y4aI0IMXCS
Ne n/n HaunmenoBanue tem KonuuecTBo yacos
o 0YHOH opme 00yueHuUS
1 Marepust. JIBrmxenne 0,3
2 duznueckre BENUUYMHBI U UX H3MEPEHHE 1,3
3 HccnenoBanne mIOTHOCTHU YKUIKOCTH 1,3
4 DJIeMEHTBI IOCTYNATENFHOTO JIBHIKEHUSI 0,5
5 IIpoBepka 3aK0Ha COXpaHEHHs] UMITYIIbCa 1,3
6 DeMeHTHI BpalaTelIbHOTO JABMKECHHS 0,5
7 3y4eHne 0CHOBHOTO 3aKOHA JUHAMMKH BpaIllCHUs 1,3
8 DIIEMEHTHI KoJIe0aTeIbHOE JBUKEHIE 0,5
9 HccnenoBanue konebaTeIbHOTO JIBIKSHUS, U3MEPEHHE YCKOPEHHS 1,3
CBOOOJIHOTO NaJCHUSI ITPH TIOMOIIY MasiTHUKA
10 MexaHn4ecKHe BOIHEI 0,4
11 OCHOBBI CHIEIMAIILHON TE€OPUH OTHOCUTEJILHOCTH 1,3
12 OcnoBel MKT. SIBnenus nepeHoca 0,3
13 MonekynsipHbIe SIBICHHS B Ta3ax 13
14 HccnenoBanne BIRXKHOCTH BO3/IyXa 1,3
15 MonekynspHbI€ IBJICHUS B )KUJKOCTAX 13
16 Wccnenopanue TeueHUs BA3KOW KUAKOCTH 1,3
17 UccnenoBanue cBOICTB MOBEPXHOCTHOIO CJI0S JKUJIKOCTH, U3MEpPEHUE 1,3
KO3 QHIHEHTA TOBEPXHOCTHOTO HATSKCHUS! JKHIKOCTH
18 MorekymspHbIC SIBICHUS B TBEPIBIX TElaX 1,3
19 Wzyuenmne 3akoHa ['yka. MccnenoBanme MoIyls yIpyroctu 1,3
20 IlepBoe Ha9aI0 TEPMOANHAMUKH 0,3
21 BTropoe Havano TepMOTUHAMUKA 0,3
22 DJeKTpUUYECKOE TI0JIC B BAKYyMe 0,4
23 BemecTBo B 3I€KTPHYESCKOM TTOJIE 1,4
24 Onekrpudeckue nenu. VzMepenue GU3ndecKux BEIUTIHH 1,3
ANEKTPOUZMEPHUTENLHBIMU TIPHOOPAMU
25 [TocTostHHOE MATHUTHOE TIOJIC B BAKYYME H BEIIECTBE 0,4
26 WccnenoBanne MarHUTHOTO OIS IIOCTOSTHHOTO MarHuTa 1,3
27 JIBrokeHue 3apsKEHHBIX YaCTHIL B JIEKTPUUECKOM U MATHUTHOM I10JI€ 1,4
28 TToCTOSIHHBIN ANEKTPUIESCKHNA TOK 1,4
29 HccrenoBanue 3JeKTPONIPOBOTHOCTH KUBOW TKaHU 1,3
30 DJeKTpOMarHuTHas MHIYKIHS U TIEPEeMEHHBIN 3JIEKTPUISCKUAN TOK 0,4
31 HccrnenoBanne nepeMEHHOTO ¥ BEIIPSIMIICHHOTO TOKA TIPU TTOMOTITH 1,3
ocryutorpada
32 DJIEeKTPOMAarHUTHOE TI0JIe 0,4
33 DJIeMEHTHI TeOMETPUIECKON OTITHKU 1,4
34 N3mepeHne pa3MepoB MajbIX 00bEKTOB MPH TIOMOIIH MHKPOCKOTIA. 1,3
W3mepenue mpejiena paspeiieHns ONTHIeCKOro npudopa
35 HccnenoBanne oToMeTpUIECKHX BEJIMUMH paboyero Mecra 1,3
36 DJIeMEHTEI BOJTHOBOM ONTHKH 0,4
37 HccnenoBanne BOTHOBBIX CBOMCTB CBETa, M3MEPEHHE JITTMHBI CBETOBON BOJTHBI 1,3
[P [TOMOUIH U(PPAKIIMOHHON PEIIETKN
38 W3zydeHue nonspuMerpa, i3MepeHHe KOHLIEHTPAIMH PACTBOPOB ONTHYECKU 1,3
AKTHBHBIX BEIECTB
39 B3anmozeiicTBIe IIEKTPOMAarHUTHBIX BOJIH C BEHIECTBOM 1,3
40 I'panmynpoBKa CIIEKTPOCKOTIA W UCCIIEOBAHUE CTIEKTPOB 1,3
41 DIeMEHTHI KBAHTOBOM ONTHKHU 0,4




| Miroro | 41

5. YueOHO-MeTOAMYeCKOil o0ecnedeHHe CaMOCTOSITEIbHON padoThl 00y4ar0IMXCs MO0
AUCHUILINHE

Y4eOHo-MeToquueckue pazpaborTku umerorcst B Hayunoit oubnuoreke @I'60Y BO HOxHo-
VYpansckuii ['AY:

1. ®usnka [DNEKTPOHHBIA pecypc|: METOAWYECKHE yKa3aHHs K JaOOpaTOpHBIM 3aHSATHIM
i oOydarommxcsi 1Mo HampapieHuio moarotoBku: 35.03.07 TexHomorust MpOW3BOACTBA H
nepepaboTKU  CEeNbCKOXO3IWCTBEHHON MPOAYKIMHU, Mpoduis: BHOTEXHONOTHS TPOU3BOJACTBA H
nepepaboTKU CeTbCKOX03IUCTBEHHOM MPOAYKIIMH, YPOBEHb BBICHIET0 OOpa3oBaHMs OakalaBpHar,
dopma oOyuenust — ounasi / Coct. C.B. Illamuna, H.P. Illtanesa. - Tpounk: KOxuo-Ypansckuii [AY,
2021. - 102 c¢. Pexwum  gocryma:  https://edu.sursau.ru/course/view.php?id=5982,
http://nb.sursau.ru:8080/localdocs/ivm/01815.pdf

2. Illamuna, C. B. ®uszuka [DNEKTPOHHBIA pecypc]: METOIUYECKHE PEKOMEHIALHUH 10
OpraHM3aIlMN CaMOCTOSITEIBHONH pabOThl i OOYYArOIIUXCSl IO HANpPaBICHUIO TOATOTOBKHU:
35.03.07 TexHom0THs MPOU3BOACTBA U NMEPEPAOOTKU CEIbCKOXO3IUCTBEHHON MPOIYKIIUH, TPOPHUIIH:
BuorexHonoruss mpou3BOACTBA U MEpepabOTKH CEIbCKOXO3SIMCTBEHHONM NPOAYKIHWH, YPOBEHb
BhICIIEro oOpa3oBanus OakanaBpuar, popma oOyuenust — ounas / C. B. Hlamuna. - Tpounk: KOxHo-
VYpansckuit TAY, 2021. - 36 c. Pexxum nocryma: https://edu.sursau.ru/course/view.php?id=5982,
http://nb.sursau.ru:8080/localdocs/ivm/01814.pdf

6. @OH/ O1IEeHOYHBIX CPEICTB ISl MPOBEIEHUSI MPOMEKYTOYHOM aTTecTaluu
00y4aoIMXCA M0 JMCUHUILTHHE
JlJis ycTaHOBJIEHHSI COOTBETCTBHUSI YPOBHS MOATOTOBKU oOydaromuxcsi TpedoBanusm OI'OC
BO paspabotan (HoH]I OLEHOYHBIX CPENCTB ISl TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOBEICHHUS
MPOMEXYTOUHOM arrectauuud oOyyarommxcss mo aucuuriuHe. DOHA  OLEHOYHBIX CPEACTB
npexacrasieH B [Ipunoxxennn.

7. OcHOBHAasI H 10NOJIHUTE/IbHAA YueOHasl JInTepaTypa, HeoOxoaumMasi 1J1sl 0CBOCHUS
JAUCHUILTHHBI
OcHOBHasi W JONOJHUTENbHAS ydeOHas nuTeparypa umeercs B Haywnoit Oubimoreke u
3NEKTPOHHOHN MH(pOopMaMOHHO-00pa3oBarenbHoi cpene PI'BOY BO FOxHo-Ypansckuii [AY.

OcHoBHas:
1. 3ucman, I. A. Kypc obmeit ¢pusuku : yuedHoe nocodue : B 3 Tomax / I. A. 3ucman, O. M.
Tonec. — 8-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. .]. — Tom 1 : Mexanuka. MonekynsipHas

¢usuka. Konebanus w Bomael — 2019. — 340 c. — ISBN 978-5-8114-4101-3. — Tekcr :
ANEKTPOHHBIH // Jlanp : 3NIEKTPOHHO-ONOIOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/115200 (mara obpamenus:: 07.04.2021). — Pexum moctyma: s

aBTOPHU3. NIOJIb30BATENEH.
2. 3ucmam, I. A. Kypc ob6meit ¢pusnkn : yuebnoe nmocodue : B 3 Tomax / I. A. 3ucman, O. M.

Tonec. — 8-e uzn., crep. — Cankr-IletepOypr : Jlanp, [6. T.]. — Tom 2 : DnekTpu4ecTBO U
maraetusm — 2019. — 360 c. — ISBN 978-5-8114-4102-0. — Tekcr : 31ekTpoHHBI // JIaHb :
JNEKTPOHHO-OMOMMoTeunass cucrema. — URL:  https://e.lanbook.com/book/115201 (nara

obpamenus: 07.04.2021). — Pexwum mocrtymna: Ui aBTOPH3. TOJIb30BATEICH.

3. 3ucmamn, I. A. Kypc obmeit ¢pusuku : yaeOHoe mocobue : B 3 Tomax / I. A. 3ucman, O. M.
Tonmec. — 7-e u3m., crep. — Cankrt-IletepOypr : Jlanp, [6. I.]. — Tom 3 : OnTuka. ®u3nka aTOMOB H
Mmosekyn. dusnka aroMHoro siipa u mukpouyactury — 2019. — 504 ¢. — ISBN 978-5-8114-4103-
7.— Tekcr: onextpoHHbli// Jlanp : snexkTpoHHO-OuMOmmoreunas cucrema. — URL:
https://e.lanbook.com/book/115202 (mara oOpamenus: 07.04.2021). — Pexum gocrtyma: Jist
ABTOPH3. MOJIb30BATEIICH.

4. JlorynoBa, 3. B. IIpaktukym no ¢usuke : yauebHoe nocodue / 3. B. JlorynoBa. — OMCK :
Owmckmii TAY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — Tekct : 31ekTpoHHBIH // JlaHb :
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https://edu.sursau.ru/course/view.php?id=5982
http://nb.sursau.ru:8080/localdocs/ivm/01815.pdf
https://edu.sursau.ru/course/view.php?id=5982
http://nb.sursau.ru:8080/localdocs/ivm/01814.pdf
https://e.lanbook.com/book/115200
https://e.lanbook.com/book/115201
https://e.lanbook.com/book/115202

JNIeKTPOHHO-OnOmMoTeunas cucrema. — URL:  https://e.lanbook.com/book/136149  (nmara
obpamenus: 07.04.2021). — Pexwum gocTyma: Ui aBTOPHU3. MOTb30BATEICH.

5. Huxkepos, B.A. ®usnka: coBpemenusiii kypc / B.A. HukepoB. — 4-¢ u3n. — Mocksa :
Hamkos u K° 2019. — 452 c¢. : win — Pexum jgocryna: 10 TMOANHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=573262 (mara oOpamenus: 07.04.2021). —
ISBN 978-5-394-03392-6. — TekcT : 3IeKTPOHHBIH.

JlomosiHUTEIbHASA

1. I'paboBckuii, P. . Kypc ¢usuku : yuebHoe mocobue / P. U. I'paboBckuit. — 12-e usm.,
crep. — Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — ISBN 978-5-8114-0466-7. — Tekcr :
AIIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OUOIHOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/3178 (mara obpamenus: 07.04.2021). — Pexxum qocTyma: ajis aBTOPH3.
I10JIB30BATEIIEH.

2. Banos, U. B. OcHoBwl ¢usuku u Ouodusuku : yueoHoe nocodue / 1. B. IBanoB. — 2-¢
u3n., ucnp., non. — Cankr-IletepOypr : Jlans, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. —
Texkct : onekrponHwsld //  Jlamp : 2nekTpoHHO-OMOnmoTrewnas cucrema. —  URL:
https://e.lanbook.com/book/168418.

3. Kamamnukos, H. II. ®usuka. MHTepHeT-TecTupoBaHue 0a30BbIX 3HAHUN : yueOHOE
nocobue / H. I1. Kanamaukos, H. M. Koxxeuuko. — Cankrt-ITerepOypr : Jlanp, 2009. — 160 c.
— ISBN 978-5-8114-0925-9. — Tekcr : anekTpoHHbIl / JlaHb : 3IEKTPOHHO-OMOIHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/172 (mara oOpamenus: 07.04.2021). — Pexum
JOCTYyIMA: 1711 aBTOPU3. MOJIb30BATENIECH.

4. Kparkwmii kypc obmieir ¢usuku [Dnexrponnsii pecypc| / M.A. Crapoctuna - Kasanb:
NznarensctBo KHUTY, 2014 - 377 c. - JlocTyn k nonHomy Tekcry ¢ caita ObC YHuBepcuteTckas
oubmoreka online: http://biblioclub.ru/index.php?page=book&id=428788 (mara oOpaiueHus:
07.04.2021). — Pexum mocTyrma: i aBTOPH3. MOJIb30BATEIICH.

5. Kyp6auer 10. ®. ®usmka [DnekrponnHsii pecypc] / F0.d. KypbaueB - Mocksa:
EBpasuiickuii OoTKpbITBIM MHCTUTYT, 2011 - 216 c. - JlocTyn k momHomy Tekcty ¢ caiita OBC
VYuuBepcuterckas Oubnmoreka online: http://biblioclub.ru/index.php?page=book&id=90773 (nara
obpaienus: 07.04.2021). — PexxuM gocTyma: Ui aBTOPH3. MOJIb30BATEIICH.

6. Jluennes, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenueB. — 7-e u3n., crep. —
Cankr-IlerepOypr : Jlanb, 2012. — 672 ¢. — ISBN 978-5-8114-1240-2. — TekcT : 31€KTpOHHBbI //
Jlanp : anextponHo-OMONMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/2780 (nara
obpamienus: 07.04.2021). — Pexxum gocTtyna: AJsi aBTOPH3. MOJIb30BaTENCH.

8. Pecypchbl MH(OPMALIMOHHO-TEIeKOMMYHUKALMOHHOI ceTn «HTepHeTY,
Heo0X0AuMbIe /IJIs1 0CBOEHUSI THCIUTIIMHbI
1. EnuHoe OKHO J1ocTyma K y4eOHO-MeTOAnYeCKUM pa3paboTkam https://toypray.pd
2. OBC «M3narenscrBo «Jlanpy» — http://e.lanbook.com
3. OBC «YHuBepcuretckas oubmroreka online» — http://biblioclub.ru

9. MeToanueckue yKa3aHus A5 00y4AIOIIMXCSH 110 OCBOCHHIO TMCHUTIMHbI

VYyeOHo-MeToquUeckue pa3paboTku umerorcss B Hayunoil OuOnMOTEKe M 3IEKTPOHHOM
uH(popMaImoHHo-o0pa3zoBatenbHoil cpene PI'BOY BO HOxuo-Ypanbckuii [AVY:

1. ®uzuka [DIEeKTPOHHBIA pecypc]: METOAMYECKHE YKa3aHHs K JJAOOpAaTOPHBIM 3aHATHUSIM
Ui OoO0ydarolMXcsi 1O HampaBieHuto moarotoBku: 35.03.07 TexHomorust NpoW3BOJICTBA U
nepepaboTKH CeNbCKOX03IUCTBEHHOW Nponykuuu, npodunb: buorexHomoruss mpou3BoacTBa U
nepepadoTKU CeNbCKOXO3HCTBEHHOM NMPOAYKIMH, YPOBEHb BBICIIEr0 0Opa3oBaHMs OakajaBpuar,
dbopma o0yuenust — ounasi / Coct. C.B. llamuna, H.P. llltanesa. - Tpowutik: FOxuo-Ypansckuii ['AY,
2021. - 102 c. Pexum gmocryma:  https://edu.sursau.ru/course/view.php?id=5982,
http://nb.sursau.ru:8080/localdocs/ivm/01815.pdf

2. Ilamuna, C. B. ®usuka [DneKTpOHHBIA pecypc]: METOAMYECKHE PEKOMEHAALMH IO
OpraHM3alil CaMOCTOSITENIbHONM paboThl i OOyYarolIMXCsl IO HAampaBJIE€HUIO TOATOTOBKU:
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https://e.lanbook.com/book/136149
http://biblioclub.ru/index.php?page=book&id=573262
https://e.lanbook.com/book/3178
https://e.lanbook.com/book/168418
https://e.lanbook.com/book/172
http://biblioclub.ru/index.php?page=book&id=428788
http://biblioclub.ru/index.php?page=book&id=90773
https://e.lanbook.com/book/2780
https://юургау.рф/
http://e.lanbook.com/
http://biblioclub.ru/
https://edu.sursau.ru/course/view.php?id=5982
http://nb.sursau.ru:8080/localdocs/ivm/01815.pdf

35.03.07 TexHOMOTHS MPOU3BOACTBA U MEPEPAOOTKU CEIbCKOXO3IUCTBEHHON MPOITYKIIUH, TPOPHUIIH:
BuorexHonoruss mpou3BOACTBA U MEpepabOTKU CEIbCKOXO3SIMCTBEHHONM NPOAYKIHMH, YpPOBEHb
BBICIIETO OOpa3oBaHus OakanaBpuar, popma oOyuenust — ounas / C. B. lllamuna. - Tpounk: FOxHO-
VYpansckuit TAY, 2021. — 36 c¢. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=5982,
http://nb.sursau.ru:8080/localdocs/ivm/01814.pdf

3. lllamuna, C. B. ®usuka [DneKTpOHHBIN pecypc]: yueOHOe mocodue aisi 00ydaronmxcs
no HampasieHuto noarotoBku 35.03.07: TexHomoruss TPOU3BOJACTBA M IEpepadOTKH
CEJIbCKOXO03SHCTBEHHOW MPOIYKIIMU, YPOBEHb BBICIIEro oOpa3zoBanus: Oakanaspuar / C. B. lllamuna
; FOxuo-Ypansckuit I'AY, MucTtutyT BerepuHapHoil MenuuuHbl.— Tpounk: HOxHo-Ypanbckuit
IAY, 2020.— 138 c¢. Pexum gocryma: https://edu.sursau.ru/course/view.php?id=5982,
http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

10. Uu¢dopmannioHHbIE TEXHOJIOTHH, HCII0JIb3yeMble PH OCYLIeCTBJIEHHH 00pa30BaTeJbLHOI0
npouecca 1no JMCUHUILINHE, BKIIYas IepeyeHb IPOrpaMMHOI0 o0ecnedyeHus u
HHG(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

— Hudopmanmonno-cinpaBouHas cucrema Texskenept «llumieBas NpOMBIIITIEHHOCTbY
— OIEeKTPOHHBIN Karajor WNucturyra BETEPUHAPHOU MEIULIMHBI -
https://sursau.ru/about/library/contacts.php

[IporpamMmmMHoe obecrieueHue:

— Microsoft Office Basic 2007 Ofc Pro Tri (MLK) OEM Sofware S 55-02293 (cpox
neictBus — beccpouHo)

— Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766 (cpok neWcTBus —
beccpouno)

— MyTestXPRo 11.0 Ne A0009141844/165/44 ot 04.07.2017 1. (cpok naeHcTBUA —
beccpouno)

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

— Google Chrome. Be06-6pay3ep. CpobomHo pacnpoctpansiemoe I10 (becriarnoe
porpaMMHOE OOecrieueHIe)

— Moodle. Cucrema ynpasnenusi o0ydenuem. CBobogHo pacmpocrpansemoe 10 (GNU
General Public License)

11. MarepuajibHO-TeXHUYeCKasi a3a, He0OX0AUMasi IJIsl OCyLIeCTBIEHUsI 00Pa30BaTEILHOIO
npouecca no AMCHUIINHE

YuyeOHbIe ayniuTOPHM /IS TNPOBEJCHHS] 3aHATHH, NPEAYCMOTPEHHBIX NPOrpaMMON,
OCHallleHHbIE 000PY10BaHHEM U TEXHHYECKHMHU CPeACTBAMM 00y4eHHs

1. Yuebnas ayauropust Ne424, ocHaiieHHass 000OpYy/IOBaHHEM M TEXHUYECKHUMHU CPEICTBAMHU
JUTSI BBITIOJTHEHUS JTA0OPATOpHBIX paloT.

2. Aymautopusi Ne421, ocHamieHHas ~MYJIbBTHUMEAMHHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJICOITPOEKTOP).

ITomemeHus nJist CAaMOCTOATENbHON Pad0ThI 00y4ar0IUXCH

1. ITomemienue 420 1y1st caMOCTOATENbHON pabOThI, OCHAILIEHHOE KOMITBIOTEPHON TEXHUKON
C TIOAKJIFOYEHUEM K ceTH «/HTepHeT» 1 obecreueHneM 10CTyna B 3JIeKTPOHHYIO HHPOPMAIIMOHHO-
obpazosarenpHy0 cpeny PI'BOY BO 10xno-Ypansckuit [AY.

Ilepeyenb 000pyn0BaHUsI M TEXHUYECKUX CPEACTB 00yUeHMsI: OCIIIIIOrpad, MUKPOCKOI

MBU-1, nonspumeTp, WITAaHTEHUUPKYIb, cekyHaomep, Tepmomerp TTXK, rurpomerp BUT-1,
ncuxpomerp MB-4-2M, mokemetp 1O, HOyTOYK Lenovo G570, mpoextop ViewSonic, skpaH.
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INPUJIOKEHUE

®OH/J OHEHOYHbBIX CPEACTB
JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TIPOBEJICHUS IPOMEKYTOYHOM aTTeCTaIlH
00y4Jarommxcs
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1. KoMnereHuMu 1 HX MHHAMKATOPBbI, JopMHUpYyeMble B poLecce 0CBOCHUS AU CHUILINHBI
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 3HATh JIOJDKEH YMETb JIOJDKEH BIIAJIETh 1a00paTOpPHOM
3aJa4n OCHOBHEIE 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 JUCIHIUINAH C ¢bmnaeckue MO3UINN 3a1aq
PUMEHECHNEM KOHCTaHTBI, HX (yHIaMEeHTaNbHBIX | MPOoQEeCCHOHATHLHON
MH()OPMAITMOHHO- oTpesieNIeH s, (usmuecKux JIeSITEIIbHOCTH;
KOMMYHUKAIIMOHHBIX | (DM3UYECKUH 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; Ha3Ha4YE€HHE U | MCTOJIKOBBIBATH PELICHUsSI THITOBBIX
NPUHIMIBI ISHCTBUS | CMBICI 3amaq
BayKHEHIIMX (usmIecKuX npodeccruoHaIbHON
(br3nIecKux BEJINYUH U JIeSITEIIbHOCTH;
npudopoB (b1.0.14, | monsTHIf; paboTaTh | HaBBIKAMHU
OIIK-1-3.1) ¢ mpudopamu u MIPaBUIBHOM
o0opynoBaHuEM 9KCIUTyaTalH
(usrueckoit OCHOBHBIX
naboparopum, prOOpPOB U
HCIOJIb30BaTh obopynoBaHus
METOJIbI buznyeckoi
aJIEKBaTHOTO naboparTopum;
(huzngeckoro 00paboTku 1
MOZEINPOBAHUS WUHTEPIPETHPOBAHU
JUISL peTLICHNS s Pe3yNbTaToB
THUITOBBIX 3a/1a4 SKCIIEpUMEHTa
npodeccuonansHo | (651.0.14, OIIK-1 -
W IeITENbHOCTH H.1)
(b1.0.14, OIIK-1 -
V.1)
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2. HOK&Z}&TCJ’[H, KPUTEPUHA U HIKAJIA OHCHUBAHUA UHAUKATOPOB TOCTUKCHUHA C(l)OpMPIpOBaHHOCTI/I KOMIIeTEeHIMH

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

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

b1.0.14, 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
(U3HMYECKHIl CMBICIT U €IHHHIIBI
H3MEPEHHS OCHOBHBIX
(U3MYECKUX BEINYNH, SBICHHU,
3aKOHBI, Ha3HAYCHHE (HU3UICCKUX
npuOOPOB, ¢ HE3HAYMTEIBLHBIMU
OIIMOKAMH U OTACIBHBIMH
npoOenamMu

OO0yuaromuiicst 3HaeT QpU3HIeCKUi
CMBICJI M ZIMHULIBI H3MEPEHHS
OCHOBHBIX (DM3HYECKUX BEIUYHH,
SIBIICHHUS, 3aKOHBI, HA3HAYCHHE
¢u3maeckux npudopos ¢ TpedyeMoit
CTCIICHBIO ITOJIHOTHI U TOYHOCTH

b1.0.14, OIIK-1 - V1

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

b1.0.14, 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
HaBbIKAMH HCIIOJIb30BAHMS
OCHOBHBIX 00111e(pr3nIecKux
3aKOHOB M NPUHIIUIIOB,
NPUMEHEHHS] OCHOBHBIX METOJIOB
(bU3MKO-MaTEeMaTHUECKOTO aHAIN3a
JUISL pELIICHUs] TUTTOBBIX 3a/1a4
podecCHOHATBHON AeATETbHOCTH

OO0yuaromuiics BaieeT HaBBIKAMA
HCIIOJIb30BaHMUS OCHOBHBIX
0011e(hU3NIECKUX 3aKOHOB U
TPUHITUIIOB, METOAAMHU (DH3HUKO-
MaTeMaTHYECKOro aHaau3a s
PEIICHHSI TUIIOBBIX 3a/1a4
po¢eCCHOHATBHON IeATSIIEHOCTH
¢ 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 TPO(ECCHOHATBHOM
LEATEIILHOCTH
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3. TunoBble KOHTPOJILHBIE 3aJaHNsl U (MJIH) MHbIe MATEPHUAJIbl, HE0OX0AMMbIE 1JIs1 OLEeHKHU
3HAHUIi, YMEHH i, HABBIKOB U (W) ONBITA 1eSITeIbHOCTH, XaPAKTEPU3YHIIUX
c¢()OpMHPOBAHHOCTH KOMIIETEHI[HI1 B pollecce 0CBOEHUS TUCHUILINHBI

TunoBbie KOHTPOJIbHBIE 3aJAHUS U MaTepUajbl, HEOOXOIUMBIE JJIsl OLEHKHU 3HAHHUM, YMEHUM
Y HaBBIKOB, COZIEPHKATCS B yUeOHO-METOAMUECKHUX Pa3pabOTKax, MPUBEACHHBIX HUXKE!

1. ®usnka [DNEKTPOHHBIA pecypc|: METOAMYECKHE yKa3aHHs K Ja0OpaTOpHBIM 3aHSATHIM
i oOydarommxcsi 1Mo HamparieHuio moarotoBku: 35.03.07 TexHomorust MpOW3BOACTBA H
nepepaboTKU  CEeNbCKOXO3IWCTBEHHOW MPOMYKIUU, Mpoduiab: BHOTEXHONOTHS TPOU3BOJACTBA H
nepepaboTKU CeTbCKOX03IUCTBEHHOM MPOAYKIIMH, YPOBEHb BBICHIEr0 OOpa3oBaHMs OakalaBpHar,
dbopma o0yuenust — ounasi / Coct. C.B. lllamuna, H.P. lllTanesa. - Tpounik: FOxuHo-Ypanbckuii ['AY,
2021. — 102 c¢. Pexum  jgocryma:  https://edu.sursau.ru/course/view.php?id=5982,
http://nb.sursau.ru:8080/localdocs/ivm/01815.pdf

2. [amuna, C. B. ®usuka [DneKTpOHHBIH pecypc]|: METOAMYECKUE PEKOMEHIAIUU I10
OpraHM3alMil CaMOCTOSITEIbHON paboThl i OOYyYaroIIMXCsl [0 HampaBJIE€HUIO MOATOTOBKU:
35.03.07 TexHomorusi MpOU3BOACTBA U NMEPEePabOTKH CEIbCKOXO3IUCTBEHHON MPOAYKIIUH, TPODUIIb:
buotexHonmorusi Npou3BOACTBA M MEPEpadbOTKU CENbCKOXO3SIMCTBEHHON MPOAYKLHU, YPOBEHb
BhIcHIero oOpa3oBaHus OakanaBpuar, popma odyuenus — ounas / C. B. llamuna. - Tpounk: FOxHo-
VYpanbckuii TAY, 2021. — 36 c. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=5982,
http://nb.sursau.ru:8080/localdocs/ivm/01814.pdf

4. MeTonnueckue MaTepuaJibl, ONpee/siioliue Mpoue1ypbl OLeHNBAHUS 3HAHUI, YMEHU,
HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YIIUX ¢GOPMUPOBAHHOCTH
KOMIIeTCHIINIA

B nmannom paznene MeTronMuecKue Marepuaibl, ONPEACIISIIONIUNE MPOIEAYpPhl OLICHHUBAHUS
3HAHUW, YMEHUHN, HABBIKOB U (WJIM) OMBITA EATEIbHOCTU MO AUCUUIIINHE «DU3KKAY», TPUBEICHBI
HpI/IMeHI/ITeJII)HO K Ka)KILOMy nu3 I/ICHOJII)3y€MI)IX BHUI0B TGKYIHGFO KOHTpOJI?I yCHeBaeMOCTI/I nu
MPOMEXKYTOUHOM aTTecTaliy 00yJYarOIIuXCsl.

4.1. OueHo4YHbIE CPeACTBA IS NPOBeJeHUs TEKYIero KOHTPOJISI YCIeBaeMOCTH
B Mpolecce NPaKTHYECKOH MOAr0TOBKH
4.1.1. Onpoc Ha 1a00PATOPHOM 3aHATUH
Ompoc Ha 1abOpaTOpPHOM 3aHATHHM HCIONB3yeTCs Ml OIEHKH KadecTBa OCBOCHHS
oOy4JarolmmMcss OCHOBHOHM mpodeccnoHaabHOM 00pa3oBaTelbHON NporpaMMmbl MO  OTIAEIBHBIM
BOMPOCAM W/WJIM T€MaM IHCHUIUIMHBL. TeMbl M TUIaHBl 3aHATHH (CM. MeToapa3paboTKy «DPusnka
[D7eKTpOHHBINA pecypc]: METOIMYECKHe YKa3aHUs K JaOOpaTOpHBIM 3aHATHUAM Ul 00ydaromuxcs
no HampasieHuto noAaroroBku: 35.03.07 TexHonoruss Mpou3BOACTBA M  HepepaboOTKu
CEJIbCKOXO3SMCTBEHHONW MpOAYKIMH, Npoduiab: buorexHomoruss mpous3BoAcTBa U INepepadOTKU
CEJIbCKOXO3SMCTBEHHOW MPOAYKIIMH, YpPOBEHb BbICIIEro oOpa3oBaHus OakanaBpuar, (opma
oOyuenust — oynas / Coct. C.B. llamuna, H.P. IlItanesa. - Tpouuk: KOxHo-Ypansckuii I'AY, 2021.

- 102 c. Pesxxum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=5982,
http://nb.sursau.ru:8080/localdocs/ivm/01815.pdf) 3apanee coobmiatorcs oOywarommumesi. OTBeT
OLICHUBACTCA OHCHKOI71 «OTJIUYHO», «XOopouio», «YAOBJICTBOPUTECIIBHO» HIJIN
«HCYHOBJICTBOPUTCIILHO).
Ne OLeHoYHbIE CPECTBA Kon 1 HaumeHnoBanue
HMHAMKAaTOPa KOMIETEHIIUU
1 Tema 1 «Dusnueckre BETUUUHBI U UX U3MEPEHUE) na-1. OIIK-1
1. Yro Has3pBator ¢usnueckori BemmunHoM? IlpuBenmte mnpumepsbl ¢usudeckux | Pemaer TumoBble 3amauu
BEJTMYMH. npodeccroHaIbHON
2. Yto Ha3bIBAIOT enMHMIIEH (u3ndeckoil BenmunHbl? [IpuBeauTe npuMepsl OCHOBHBIX | JESTEILHOCTH Ha OCHOBE
Y IPOU3BOJIHBIX SAMHHIT (PF3UUECKUX BEJIMUHH. 3HaHUH OCHOBHBIX
3. Uro moHUMAIOT MO M3MEpEHUEM (HU3MIECKON BETMUUHBI? 3aKOHOB MaTeMaTH4YeCKHuX,
4. Kaxue BuzpI m3mMepeHnii GrM3NYeCcKUX BENMYIH N3BECTHBI? €CTeCTBEHHOHAYYHBIX
5. Uro Ha3BIBAIOT HEMOCPEICTBEHHBIM m3MepeHneM? llpuBemute mpHMeEps! | TUCIUIUIMH c
HETIOCPEICTBEHHBIX M3MEPEHHIA. MIPUMEHEHHEM
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6. Uto Ha3pIBAIOT KOCBCHHO W3MepeHHOW BenuunHOW? [IpuBemure nprMepsl | HHQOPMAIIMOHHO-
KOCBEHHBIX U3MEPEHHUI. KOMMYHHKaIIMOHHBIX
7. IlosicHUTE alTOPUTM BBITIOJIHEHHS KOCBCHHOTO U3MEPCHUS. TEXHOJIOTHH
8. Uto Ha3wIBaIOT rpadukom?
9. Yro Ha3BIBAIOT IrpaUIeCcKO HHTEPIIOISAINCH?
Tema 2 «McciaemoBanne IIOTHOCTH KHIKOCTEN WJI-1. OIIK-1
1. Yro Ha3pIBaeTca Maccoii Tena? B kakux equHANAX n3Mepsercs Macca? Pemaer TuIOBBIE 3amauu
2. Uro Ha3pIBaeTCs IUIOTHOCTHIO BemecTtBa? B kakux eawmHWIax u3MepseTcs | nmpodeccHoHaNIbHOU
IUIOTHOCTB? JIESITCIIFHOCTH HA OCHOBE
3. Cdopmynupyiite 3akoH Apxumesna, 3amUIINTE W pazbsicHUTE (OPMYITY | 3HAHHUHA OCHOBHBIX
ApXuMen0BOIl CUIIBIL. 3aKOHOB MaTe€MaTHYECKHUX,
4. Kak ycrpoensl Becsl Becrdans? B yem 3awimouaercss UX peryJupoBKa IEped | €CTeCTBEHHOHAYYHBIX
paboroii? JUCTIATUTAH c
5. Or 4yero 3aBUCHT BEJIMYMHA BBHITAIKHMBAIOIIEH (ApXMMEIOBOW) CHJIBI, | IPUMEHEHHEM
JEHUCTBYIONIEH HA «IIOIUIABOK» BECOB, IPH YCIOBHM €r0O IOJIHOTO NOTPYXEHHS B | MH(OPMAIMOHHO-
KHUJKOCTBH? KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH
Tema 3 «IIpoBepka 3ak0HA COXPAaHEHHS UMITYIBCA UA-1. OIIK-1
1. Yro HazpIBaeTcs MUMITYJAbCOM Tena? B kakmxX eawHWIaX M3MepseTcsl UMITYIbC | Pemiaer THTOBBIE 3amadu
Tema? po¢eCCHOHATBEHON
2. IlpuBennTe onpeneaeHNe N30INPOBAHHOMN CHCTEMBI. JIESITEIFHOCTH HA OCHOBE
3. IlpuBenute GOpMYIUPOBKY U (POPMYITY 3aKOHA COXPAHEHUSI MIMITYJIbCA. 3HaHUH OCHOBHBIX
4. Hanumwure U 00bsicHUTE (GOpMyTy Ais ompenesicHus kod(h(HUIMeHTa TPEHHUs | 3aKOHOB MaTeMaTHUCCKHUX,
CKOJIBXKEHUS. €CTeCTBEHHOHAYYHBIX
5. Kak ompenensioT CKOPOCTP M MMITyIbC MEpBOTO Tela B MOMEHT €ro | TUCHUIUIMH c
CTOJIKHOBEHHMS C TenoM Ne2? IIPUMEHEHHUEM
6. Kak ompenemnsiroT CKopoCTH ¥ UMITYJBCHI TN MOCIE UX B3aUMOJICHCTBUS? HHPOPMAITUOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI
Tema 4 «3yueHne OCHOBHOTO 3aKOHA AMHAMUKH BpPAILICHUS WJI-1. OIIK-1
1. Kaxoe aBImkeHHE Tesa Ha3bIBACTCsl BpAIlaTeIbHBIM? Pemaer THmOBBIE 3amaun
2. Yrto Ha3bIBAETCS YITIOBBIM NepeMelieHneM? 3anuInTe U 00BbSICHUTE PACUETHYIO | MpOodeCCHOHATBHOM
¢opmyry. KakuMu earHIIAME U3MEPSIOT 3TY BETHIHHY? JIESITEIFHOCTH HA OCHOBE
3. Uto Ha3bIBaeTCs YIVIOBOM CKOPOCTHIO? 3amMIINTE U OOBSICHUTE PACUETHYIO | 3HAHUH OCHOBHBIX
¢dopmyny. KakuMu earHHIAME U3MEPSIOT 3Ty BEIHYUHY? 3aKOHOB MaTe€MaTHYECKHX,
4. Yto Ha3pIBaeTCs YIVIOBBIM YCKOpEeHHEM? 3alHIIUTe M OOBACHUTE PACUETHYIO | €CTECTBEHHOHAYyUHBIX
¢dopmyny. KakuMu eanHHIIAME U3MEPSIOT 3Ty BEIHYHHY? JTUCHIUTUINH c
5. 3amummre u 00BACHUTE (OPMYNIBI CBSI3M MEXIy JIHHEHHBIM M YIJIOBBIM | IPUMEHEHHEM
NepeMeIlIeHUsME, JHHEIHOW M YIJIOBOW CKOPOCTSIMM, JIMHEHHBIM U YIJIOBBIM | MH(OPMAlHOHHO-
YCKOPEHHUSIMU TOYEK BpaIlaIoIIerocs Tema. KOMMYHHKAIIMOHHBIX
6. [aifte ompeneneHusl, HANWIIUTE U OOBSICHUTE (POPMYJIBI: a) MOMEHTA CHJIBL, 0) | TEXHOJIOTHI
MOMEHTa MHEpIMHM MaTephajbHOW TOYKH; B) MOMEHTA WHEPIHMH BPAIIAIOIIETOCs
Tena. B Kakux eAnHUIIaX U3MEPSIOT 3TH BETHIHHBI?
7. IlpuBeante GOPMYIUPOBKY M (OPMYITy OCHOBHOTO 33aKOHAa BpaIIaTeIbHOTO
JIBYDKCHUSL.
Tema 5 «VccienoBanre KoeOaTeNbHOTO IBUKEHUS, N3MEPEHUE YCKOPEHIS WA-1. OIIK-1
CBOOOJIHOTO MAaJCHUSI ITPH TIOMOIIY MasiTHUKA Pemraer THMOBBIE 3amauu
1. Yro Ha3pIBaIOT KOJEOATEIBHBIM IBIDKEHUEM? npodeccruoHanbHON
2. Yto Ha3BpIBAlOT TapMOHHYECKHM ocipuuiatopoM? [IpuBeaure mpuUMephI | AEATENFHOCTH Ha OCHOBE
TrapMOHHYECKOTO OCIIILIATOPA. 3HaHUH OCHOBHBIX
3. YUro Ha3pIBaIOT (U3MUECKUM MaSTHUKOM? 3aKOHOB MaTeMaTU4YECKUX,
4. Yrto Ha3BIBAIOT NPYKUHHBIM MasTHUKOM? €CTECTBEHHOHAYYHBIX
5. Uro Ha3pIBalOT MaTeMaTHIECKUM MasiTHUKOM? JICIUTIIIAH c
6. 3anMIuTe ¥ pa3bACHUTE YPABHEHHUS FTAPMOHNYECKOTO KOIeOaHus.. MPUMEHEHHEM
7. [daiiTe onpeneneHus] CMEIIEHHS, aMILTHTY/bI, IIEPHOJa, YaCTOTHl M IUKINYECKOH | MHpOpManOHHO-
Y4acTOTHI KOJIEOAHUH. KOMMYHHKAIIMOHHBIX
TEXHOJOTHH
Tema 6 «MccnenoBaHue BIaXKHOCTH BO3yXa» na-1. OIIK-1
1. Yro Ha3piBaeTcsi aOCOMIOTHOM BIAXXHOCTBIO Bo3myxa? B kakmx enuwHumax | Pemaer TumoBsle 3amadn
n3MepsAeTCs aOCOMOTHAS BIAKHOCTB? po¢eCcCHOHATEHON

2. Uro Ha3pIBaeTCs MAaKCUMAIBHOHN BIIAXXHOCTBIO? B Kakux emTuHHUIIAX U3MEpSIeTCs
MakCUMaJbHOH BIAXHOCTh? OT Yero 3aBUCUT 3HAYCHWE MaKCUMAaIbHON
BIIQXKHOCTH BO3JTyXa?

NEATEILHOCTH HAa OCHOBE
3HAHUHW OCHOBHBIX
3aKOHOB MaTEMaTHUYECKUX,
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3. Yto Ha3bIBaeTCA TOUKOH POCHI? €CTECTBEHHOHAYYHBIX
4. Yro Ha3bIBae€TCS OTHOCHUTEIBHOW BII@XHOCTHIO? 3amuiuure W OOBSICHUTE | AUCLMIUIMH C
(hopmyity, OIIpeneNIOIIy 0 OTHOCUTEIBHYIO BIAXKHOCTh BO3LyXa. MIPUMCHEHHEM
nHPOPMAITMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTHH
7 Tema 7 «MccemoBanne TeUEHUS BA3KOM KUIKOCTH WJI-1. OIIK-1
1. KaxoBa ¢msnueckas mTpHpoAa BHYTPEHHETO TpPEHHWsS B JKUOKOCTAX? B dem | Pemaer TumoBeie 3amadun
TPOSIBIISICT ceOs BHyTPEeHHee TpeHue? po¢eCCHOHATBHON
2. Yemy paBHa cuna BHyTpeHHero TpeHusi? Hammmmre u oObscHuTe (QopMydy | AEATEIHHOCTH Ha OCHOBE
3akoHa HproTOHA 1151 BHYTPEHHETO TPEHUS. 3HaHUH OCHOBHBIX
3. Yro Takoe rpaaueHT (u3MYEecKoil BeaMuMHBI? [paZMEeHTHl KAaKMX BEJIMYHMH | 3aKOHOB MaTeMaTHYECKHX,
BCTPEYAIOTCs B IaHHO# paboTe? €CTeCTBEHHOHAYYHBIX
4. Jlaiite onpeneneHue Kod(PQUIMEHTa BA3KOCTH KHUAKOCTH. Kakoil emuHULEH | AMCUMIUTMH c
m3mepsiercst kodp¢uuuent Bs3koctd B CU? Uto m Kak BIMsSET HAa BEIMYHHY | IPUMEHEHHEM
ko3¢ huIFieHTa BI3KOCTH? UHPOPMAITHOHHO-
5. Chopmymmpyiite 3akoH [lyazeiing; Hammmmre W OOBICHWUTE (OPMYITy 3aKOHA | KOMMYHHKAITHOHHBIX
Ilyazeinst. TEXHOJIOTHI
8 Tema 8§ «ccnemoBanue CBOMCTB HOBEPXHOCTHOTO CIIOS YKUIKOCTH, H3MEpEHHUE WA-1. OIIK-1
K03 GUIIHEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH» Pemaer THmOBBIE 3agaun
1. Yro Ha3pIBaeTCsA IOBEPXHOCTHBIM HaTsDKeHHMeM? Packpoiite dmsmdeckuii cMbicn | mpodeccHoHANbHOMI
3TOTO SABJIEHUS C MO3ULIUH MOJIEKYIISIPHO-KMHETHIECKOH TEOPHH. JIESITEIBHOCTH Ha OCHOBE
2. Y10 Taxkoe cuijia MOBEPXHOCTHOTO HATSDKEHUS? 3HaHUH OCHOBHBIX
3. Uro HazpiBaeTcss KOI((GHUIMEHTOM ITOBEPXHOCTHOTO HATSDKEHUSI KUAKOCTH? | 3aKOHOB MaTeMaTHYECKHX,
Hamumre onpenenstoniee ypaBHeHne Kod()(HHUIHUEHTa IOBEPXHOCTHOTO HATSXKEHHSI | €CTECTBEHHOHAYYHBIX
JKUZIKOCTHU. B Kaknx eiMHUIaX U3MepseTcs 3Ta BeIMYMHA? JTUCHIUTUINH c
4.Yto Takoe kanmmuisip? Packpoiite pu3ndeckuii CMBICT SBJICHUS KalTMIUIIPHOCTH. NIPUMEHEHHUEM
5. Harmmmmre m o0bscHUTE (HOpPMYIBL: a) W3OBITOYHOTO JABICHWS HMCKPHUBICHHOW | MH()OpPMAIMOHHO-
MIOBEPXHOCTH KHAKOCTH, 0) THAPOCTATUYECKOTO JABJICHUS JKUIKOCTH, B) Pa3sHOCTH | KOMMYHHKAI[HOHHBIX
YPOBHEH )KHAKOCTEH B KaITMIUIAPE M B COOOMIAIONIMMCS C HUM IITMPOKOM COCYIIE. TEXHOJIOTHH
6. Harmmmnre n 00BsicHATE (POPMYITY, IO KOTOPOil B JaHHOW paboTe M3MepsSeTcs
KO3 QHITMEHT NOBEPXHOCTHOTO HATSKCHUSI.
9 Tema 9 «3yuenue 3akona ['yka. I3mepenue Moayist ynpyroctu» Wa-1. OIIK-1
1. Uro Ha3biBaercs aedopmarueii? Pemaer Tunosele 3anauu
2. Ha3oBute TUIBI ¥ BUIBI AeopMaliuii, pacKpoiTe uX CMbICT? npodeCCHOHATBLHON
3. Chopmynupyiite 3akoH ['yka. Hamumute u pa3bsicaute Gpopmyiny 3akoHa ['yka. JIEATEIbHOCTH Ha OCHOBE
4. Yto TaKoe cTperia mporuba’? 3amuiimre 1 pazbsicHUTE (GOPMYITY CTPEIIbI Iporuoda. 3HaHUN OCHOBHBIX
5. 3ammmmre u paswsicHuTe (Gopmyiy 3akoHa [yka B NmpUMEHEHHH K JedopMaluu | 3aKOHOB MareMaTH4eCKHhX,
n3ruda OJHOPOHOTO CTEPIKHS MPSMOYTOJILHOTO CEUCHHS. €CTECTBEHHOHAYYHBIX
6. Uro wnHaswBaercsa nedopmanmeii? HaszoBuTe THIBEI W BHUIBI IedopManuil, | TUCIHUILIHH c
packpoiite ux cMbIci? IIPUMEHEHHEM
7. Packpoiite (u3nuecknii CMBICII MOIYIIS YIIPYrocTH. B kaknx eamHuIax u3mepsiercss | HHPOPManOHHO-
MOJIYJb YIPYTOCTH? KOMMYHHKaIIMOHHBIX
8. 3aBuCHT NI BeJMYMHA MOJYIS YIPYTOCTH OT Pa3MepoB Je(OpMUPYEMOTO Tena, | TeXHOJOTHH
TPHIIOKEHHBIX HAIPY30K, BELIECTBA, M3 KOTOPOTO M3TOTOBJIEHO TeNo?
10 Tema 10 «DnexTprdeckue nend. M3smeperne GpU3NIeCKUX BeIHIUH WA-1. OIIK-1
ANIEKTPOU3MEPHUTETBHBIMH TPUOOPAMI» Pemraer THMOBBIE 3amauu
1. YTo Ha3bIBAIOT MEKTPUIECKOM 1IeTIbI0? UTO BXOIUT B 2MEKTPUUYECKYIO 1IETIh? npodeccruoHanbHON
2. Yto Ha3bIBAIOT CXEMOH MEKTPUIECKOH 1enn? JIEATEIIBHOCTH Ha OCHOBE
3. Kakue npaBuiia He0OXOAUMO COOMIOATH TP COOPKE ANEKTPUIECKON TIeTTH? 3HAHUN OCHOBHBIX
4. Yto Ha3pIBAIOT KJIACCOM TOYHOCTU Npubopa? Kak 0003HaUYeH KJIacC TOYHOCTU HA | 3aKOHOB MaTEeMaTHUYECKHUX,
npubope? I1o kakoit hopMysie ONMPEAENIAIOT KITacC TOYHOCTH? €CTEeCTBEHHOHAYYHBIX
JICIUTIIIAH c
IIPUMEHEHHEM
nH(popMaIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJOTHH
11 Tema 11 «MccienoBaHne MarHUTHOTO IOJIST IIOCTOSTHHOTO MarHHUTa» Wa-1. OIIK-1
1. Uro Takoe MarauTHOE mone? KakoBo ero maBHOE CBOWCTBO? Pemaer TunoBble 3amauu
2. [laiiTe ompeneneHne cuisl AMmepa. po¢eCcCHOHATEHON
3. Yro Ha3pIBaeTCA MHAyKIMEW MarHuTHOro moii’? IlpuBenure ompenensromiee | AATEIFHOCTH Ha OCHOBE
YpaBHEHHWE WHIYKIMM MAarHUTHOTO TOJS M OOBSACHWTE ero. B Kakumx eauHWIAX | 3HAHUHA OCHOBHBIX

M3MEPSETCS MHIYKINS MarHUTHOTO 10J1s1? OOBsICHUTE (DU3NIECKUIT CMBICIT €IMHUIIBL.

3aKOHOB MaTrCMaTUYCCKHX,
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4. Coopmynupyiite npaBuiao JieBod pyku. Hayuurech NpUMEHATH INpPaBWIO Ia | €CTECTBEHHOHAYYHBIX
MPaKTHKE. JUCLUIIIHH c
MIPUMEHECHIEM
nHPOPMAITMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHH
12 Tema 12 «MccnenoBanue EKTPOIPOBOIHOCTH )KUBOM TKAHI NA-1. OIIK-1
1. Chopmynupyiite 3axkor Oma 17 yaacTKa e (MeTaUTMIeCKUX IPOBOIHUKOB U | Pemaer TumoBsle 3a1aun
SIIEKTPOIIUTOB). po¢eCCHOHATBHON
2. Uro Takoe 3MEKTPUUYECKOE CONMpOTHBICHHME NpoBoaHuKA? Kakoll enuHMIEll | AeATENBHOCTU HA OCHOBE
usMepsiercst conporusnenne? Hamummre u pazpsicHuTe (GOpMYITy, BBIpaXKaloUlylo | 3HAHUH OCHOBHBIX
3aBHCUMOCTb CONPOTUBJICHUS IPOBOJHHUKA OT €r0 pa3MepoB U MaTepHala. 3aKOHOB MaTeMaTHUYECKUX,
3. Yto Takoe y[elpHOE CONpPOTHUBIECHUE MPOBOJHUKA; KAKOM €AMHUIICH, U3MEPSIOT | €CTeCTBCHHOHAYYHBIX
yAeIbHOE CONPOTUBIEHUE? JUCLUILIHH C
4. OObBACHUTE TMPHUPOLY SIEKTPOIPOBOTHOCTH >KHMBHIX TKaHeW. B dwem cocTouT | mpuMeHEeHHeM
CYIIHOCTb SIBJICHUS TIOJSIPH3AIAN TKaHH TIPH IMPOXOXKACHUH ToKa B Heit? Uto Takoe | MH(QOpMaIMOHHO-
KpHBas MOJSIPU3AIIH TKAaHH? KOMMYHUKAI[HOHHBIX
TEXHOJIOTHH
13 Tema 13 «MccnenoBanue mepeMEeHHOTO U BRITIPSIMIICHHOTO TOKA IIPH IIOMOIIN WA-1. OIIK-1
ocmyutorpaga Pemraer THmoBBIE 3amaun
1. JlaiiTe onpeneneHue NepeMeHHOro ToKa. po¢eCCHOHATBEHON
2. Kaxoit TOk Ha3bIBa€TCsl BBIIPSAMIICHHBIM? JIeATENBHOCTU HAa OCHOBE
3. Kak u3 mepeMeHHOro MOIy4aroT OJHOMOIYIEPUOIHO WIM IBYXIOIYHNEPHOTHO | 3HAHUH OCHOBHBIX
BBIIPSIMIICHHBIE TOKH? 3aKOHOB MaTe€MaTHYECKHX,
4. OOBSICHUTE, YeM U KaK «CIIAKUBAIOT» MYJICAIIUY BBHIPSIMIIEHHOTO TOKa? €CTECTBEHHOHAYYHBIX
5. TlepeuncinTe, U3 KakKX y3JI0B COCTOHT 3JIEKTPOHHBII ocrmtorpad? JTUCHIUTUINH c
MPUMEHEHHUEM
HHPOPMAITHOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHI
14 Tema 14 «3MepeHne pa3MepoB MaJbIX 00BEKTOB MIPH HOMOIIH MHKPOCKOIIA. UA-2. OIIK-1 Pemaer
WzmepeHue mpenena pa3penieHus ONTHIESCKOTo IprHdopay THUTIOBEIC 3a1aun
1. OObsAcHHUTE, YTO HA3BIBaCTCA JMH30W, INIABHOW ONTHYECCKOM OCHIO IHH3BI, | MpodeccHOHATBHOM
ONTHYECKUM LIEHTPOM JIMH3bI, (JOKYCOM U (DOKYCHBIM PAacCTOSIHUEM; Y€MY PaBHO | JESTEIHHOCTH Ha OCHOBE
JTUHEHOe yBeIWYeHHEe JTUH3bI? 3HaAHUHU OCHOBHBIX
2. HauepTute (110 maMsTH) XOA JIyueil B MUKPOCKOIIE M TOSCHUTE PUCYHOK. 3aKOHOB
3. OOBsICHUTE IPUHIIUI PaOOTHI MUKPOCKOTIA. 00mIenpoheCCHOHATBLHBIX
4. HazoBuTe OCHOBHBIC Y37l M MEXaHHU3MBI MHKPOCKONIA M OOBSICHHUTE WX | AUCLUIUIUH c
Ha3Ha4YCHHUE. MIPUMEHEHHEM
5. Hanmmmre u 00bsicHUTE (OPMYIIBI, JAarOIIUe BO3MOXKHOCTh HAWTH yBeNWYEHHE | HH(POPMAIMOHHO-
OKYIISIpa, YBEIHICHNE OOBEKTHBA U YBEIMICHUE MUKPOCKOTIIA. KOMMYHUKAITHOHHBIX
6. OObBsICHUTE TPHUHIUI PAaOOTHl MHKpPOCKOMa. Ha3o0BHTE OCHOBHBIC V3Bl W | TEXHOJOTHI
MeXaHH3MbI MUKPOCKOTIa ¥ OOBSICHUTE WX HA3HAYCHHE.
7. TloueMy B ONTHYECKHI MHKPOCKOI HEBO3MOXKHO PAaCCMAaTPHUBATh CKOJb YTOIHO
MeNKH 00beKTHI? UTo Ha3hIBarOT Audpakiuein?
8. OObscHHUTE, YTO HA3BIBACTCS pa3pelaroiieii CHOCOOHOCTBIO OMTHYECKOIO
npubopa. Uem o0yciioBieHa pa3pelaronas CriocoOHOCTh?
9. Maiite ompezencHue Mpeaeia paspeiieHusi ONTUISCKOT0 Mpubopa, HAMUIINTE U
pa3bscHUTEe (OpPMYNBI, MAIONINE 3HAUEHHUS TIpefesia paspemeHus oO0beKTHBa
MHKPOCKOIIA NIPH MIPSIMOM 1 HAKJIOHHOM OCBEHICHHH 00BEKTa MUKPOCKOITHPOBAHHSI.
15 Tema 15 «Mccnenosanue HOTOMETPUICSCKUX BEIUUMH pabOUEro MecTay na-1. OIIK-1
1. Jlaiite ompeneneHUs NOTOKY W3IY4EHHS, CBETOBOMY IIOTOKY, CHJIE CBeTa, | Pemraer TumoBble 3amauu
ocBemeHHOCTH. Harmmmmte ux onpenensronue Gopmynsl. HazoBure ux equHANBL. | podeccHoHANbHOM’
2. OOocHyiiTe HEOOXOJMMOCTh KOHTPOJS OCBEIICHHOCTH OBITOBBIX M | AEATEIHHOCTH Ha OCHOBE
MPOU3BOJICTBEHHBIX TOMEICHHUH. 3HAHHUH OCHOBHBIX
3. Pacckakure 00 ycTpOHCTBE JIIOKCMETPA. 3aKOHOB MareMaTH4eCcKHuX,
€CTECTBEHHOHAYYHbIX
JUCIUIIITHH c
MPUMEHEHHUEM
nHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTH I
16 Tema 16 «/ccnenoBanne BOJTHOBBIX CBOMCTB CBeTa, M3MepeHne AnuHbl cBetooit | MJI-1. OIIK-1

20




BOJIHBI TPU MMOMOIIA HPI(i)paKHPIOHHOfI PCUHICTKN»

Pemaer Tumoskle 3aJauu

1. OObsicHHTE, KaKOM Iuana3oH JUIMH SJISKTPOMAHUTHBIX BOJIH COOTBETCTBYET | NMPO(eCCHOHATBHOM
BUANMOMY cBeTy? Kak CBETOBBIC BONHBI Pa3IMYHONW [UIMHBI BOCHPHHHUMAIOTCS | JESTENBHOCTH Ha OCHOBE
HAIllIM OPTaHOM 3peHHs? 3HaHHUH OCHOBHBIX
2. Jlatite ompenenenue wuHTepdepeHuun. OOBSICHUTE YCIOBHSA BO3SHUKHOBCHHS | 3aKOHOB MaTeMaTHUYECKHUX,
UHTEP(EPEHLIUH. €CTECTBEHHOHAYYHbIX
3. Uro Ha3pIBaeTCs pa3HOCTHIO Xoza BONMH? OOBSCHUTE YCIOBHSA BO3HHKHOBEHUS | AUCIUIUIUH c
MHTEP(HEPEHINOHHBIX MAKCHMYMOB, MUHIMYMOB. MIPUMCHEHHEM
4. Jlaiitre ompenenenue mudpaxuuu. B dem mposasercs, mudpaxuusa? Korma | mHbOpManmoHHO-
HaOmonaercst qudpakuus CBETOBBIX BOJIH? KOMMYHHKAIIMOHHBIX
5. OObsicuuTe sBiIeHUE MUdpakuyu cBeTa OT ABYX IIelield, BbIBenute (OPMYILY, | TEXHOJIOTHHA
OIIPEACIAIONIYIO YCIIOBHE BO3HUKHOBEHHUS TU(PPAKIIMOHHBIX MAKCHMYMOB.
6. OObsicHUTE YCTpOWCTBO JudpakunoHHON pemeTkd. YTo Ha3bIBaeTcs
MOCTOSIHHON TN(PAKIIMOHHON PeTeTKI?

17 Tema 17 «/3y4eHue moasipuMeTpa, I3MEPEHNE KOHIIEHTPAITIH PaCTBOPOB WA-1. OIIK-1

OINITHYIECKH aKTUBHBIX BELIECTB Pemaer THmOBBIE 3agaun

1. CBeTOBBIEC BOJHBI — 3TO BOJHBI IIOMIEPEYHBIE MITH MPOAOIbHBIC? po¢eCCHOHATBEHON
2. PacckaxuTe O «CTPYKType» OIEeKTpOMAarHUTHOM BoiHbBL Kak omnpenenauts | OESTENIBHOCTH Ha OCHOBE
HaIpaBJIeHUE PaCIPOCTPAHEHUS HJIEKTPOMArHUTHBIX KomeOaHnii? 3HAHHUN OCHOBHBIX
3. Kaxkoii cBeT Ha3bIBaeTCA €CTECTBEHHBIM WIIN HETIOJIIPU30BaHHBIM? 3aKOHOB MaTeMaTH4ECKHX,
4. Jlaiite omnpenelneHHe IOJSPU30BAHHOTO cBeTa. Kak MOXHO TMOJNYYUTh | €CTECTBEHHOHAYYHBIX
HOJ'IHpH3OBaHHLII7[ cBet? JUCHUTIIINH C
5. Uro rtakoe mossipuzarop u aHanuzatop? Hamummre w oObscHUTE (GOpMYNy | MPUMEHEHHEM
3akoHa Maioca. nH}popMaMoOHHO-
6. [laiite ompeneneHHe ONTHYECKH AKTUBHOIO BEIIECTBA, NMPHBEIUTE MPUMEPHI | KOMMYHHMKAIIMOHHBIX
OIITHYCCKU aKTHUBHBIX BCHICCTB. TEXHOJIOT U
7. OOBsicHUTE SBIECHHE BPALICHUS TUIOCKOCTH KOJIeOaHHUH MOJSIPH30BAaHHOTO CBETA!
HAITUIINTE W O0BSICHUTE (OpMYITy, OTPEEIIONIYI0 3aBUCUMOCTh YIJIa ITOBOPOTa
TUIOCKOCTH KOJICOAaHWH MONSAPU30BAHHOTO CBETa OT KOHIEHTpPAlMH pacTBoOpa
ONTHYECKH aKTHBHOTO BEIIECTBA.
8. Uro moxa3piBaeT KOA(PQPHUINCHT, HA3bIBACMBIA YACTHHBIM BpamicHueM? 3aBUCHUT
M 3HaueHWE YAENbHOTO BpalleHHs] OT JJIMHBI CBETOBOW BONHBI? Hamumurte u
00BsicHUTE (OPMYITY U €MHUILY U3MEPEHUS YACIBHOTO BPAILCHUSI.
9. YTto noka3pIBaeT KOHIICHTPAIUS pacTBopa’?

18 Tema 18 «I'pagynpoBKa CIIEKTPOCKOIA M UCCIICAOBAHHUE CIICKTPOB)» na-1. OIIK-1
1. OOpsAcHUTE MeXaHM3M M3Iy4yeHHMsS CBeTa aroMaMH BemecTBa. Uemy paBHa | Pemraer TumoBele 3amauu
SHEprus u3ay4aeMoro GporoHa? npodeCCHOHATLHON
2. Hamumute u o0bsAcHUTE (BOpMyNy, ONPEAEISIOMYI0 YacTOTy M3TydeHHsS NPH | AEATEIFHOCTH Ha OCHOBE
MIepexo/ie aToMa ¢ OTHOTO YHEPreTHUECKOTO YPOBHS Ha APYTOM. 3HAHHUH OCHOBHBIX
3. OOBsICHNTE MEXaHU3M BO30OYKAEHUS aToMa, chopMynupyiiTe 3akoH Kupxroda. 3aKOHOB MaTeMaTH4eCcKHhX,
4. Jlaiite ompeneseHHe AWMCIEPCHU CBeTa. B deMm mposBisieTcs AucnepcHs IPH | €CTeCTBEHHOHAYYHBIX
MPOXOXK/ICHUH CBETA Yepe3 TPEXTPAHHYIO MPHU3MY? JICIUTIIIAH c
5. Hdaiite onpexnenenue crekrpa. Kakue BUAbI CIEKTPOB pa3inyaroT? MIPUMEHEHHEM
6. Kakme cmekTpel Ha3pIBalOTCS CIEKTpaMu wHcmyckaHus? UYrto sBisercs | MHPOPManMOHHO-
M3JIydaTeNs MM JIMHEHYaToro, CIUIONIHOTO M IOJIOCATOr0 CIEKTPOB HCIYCKAaHUsI? | KOMMYHHKaI[HOHHBIX
OOBsICHUTE MEXaHU3M IOJTyYeHHS JTMHEHYaTOro CIeKTpa HUCITyCKaHUS BOAOPOIa. TEXHOJIOT Ui

7. NaiiTe ompeneneHue u 00bICHIUTE MEXaHU3M MOJTYYEHHUS CIIEKTPa MOTJIOICHNUS.
8. UTo Takoe crieKTpaibHbIN aHanu3?

Kpurepun ouenku (tabn.) AOBOAATCA A0 CBeIEHUs OOy4aroUIMXCs B Hadajle 3aHSATHH.
OneHka 00bsIBIIsIETCS] 00yHarOIEMycsl HEOCPEICTBEHHO MOCIIE YCTHOTO OTBETA.

IIxaJja Kpurtepuu oneHuBanus
Ornenka 5 - 00y4aroIuics TOTHOCTHIO YCBOMJI yUeOHBIN MaTepHualr;
(oT4HO) - MIOKa3bIBAET 3HAHME OCHOBHBIX MOHATUN TEMBI, TPAMOTHO IOJIb3YETCS] TEPMUHOJIOTHEN;

onucaHus GU3NUECKUX SBJICHUHA U MIPOIECCOB,;
- JIeMOHCTpPUpPYET YMEHHUE Wu3Jlararb Marepuanl B
TOCIIEA0BATENBHOCTH;

IIpUMepamu;

onpeeNeHHON

- TPOSIBISIET YMEHHWE AaHAJM3UpOBaTh M 0000mars HWHGOPMAINIO, HABBIKM CBSI3HOTO

JIOTUYECKOH

- TOKa3bIBACT YMCHHC WIUIFOCTPUPOBATH TCOPETUYCCKUE TIOJOXKCHUSI KOHKPETHBIMU

- IEMOHCTPHPYET CHPOPMUPOBAHHOCTH M YCTOMYMBOCTh 3HAHUH, YMEHUIT N HAaBBIKOB;
- MOryrT OBITh JONYIICHbl OAHA—JBE HETOYHOCTH IIPH OCBEIICHWH BTOPOCTETIEHHBIX
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BOIIPOCOB
Ornenka 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSM Ha OLICHKY «5», HO IIPU 3TOM UMEET MECTO
(xopom1o0) OJIMH M3 HEJOCTATKOB:
- B YCBOGHHH MaTepuaia IOIyIICHB HeOONbIINe MPOOehl, He UCKa3UBINHE COICpPIKaHUE
OTBETA,
- B M3JIO)KEHIH MaTepraja JOMYyIIeHbl He3HAUNTeIbHbIC HETOYHOCTH
Onenka 3 - HENOJHO WJIM HEMOCIIeI0BAaTeIFHO PACKPHITO COAepKaHNe MaTepraia, HO TOKa3aHo odmiee
(YIOBIETBOPUTENHHO) | MOHMMAHHE BOIPOCAa W TPOAEMOHCTPUPOBAHBI YMEHHWS, JOCTATOYHBIC UIS NATbHEHIEro
YCBOGHHS MaTepHana,;
- IIMEJHCH 3aTPyAHEHUS U JOMYIICHBI OIINOKH B ONPEACIICHUN MOHATHH, NCTIONb30BaHIH
TEpPMHHOJIOTHH, ONUCAaHMHM (U3MYECKUX SBJICHUH W TNPOLECCOB, HCIPABICHHBIE MOCIEe
HaBOJSIIIMX BOMPOCOB;
- BbIABJIEGHA HENOCTAaTo4YHass CQOOPMUPOBAHHOCTh 3HAHHUH, YMEHUH W  HaBBIKOB,
00YYarOIMIACS] HE MOXKET IPHUMEHHUTh TEOPHIO B HOBOW CHTYalluu
Onenka 2 - HE PaCKpbITO OCHOBHOE COZIEp)KaHHe MaTepHaa;
(HeYIOBJIETBOPUTEIBHO) | - OOHApPY)KEHO HE3HAaHWE WIIM HENOHMMaHWe Oonblled WM HanOojee BaKHOH dYacTH
Marepuaa;
- JIOTYIICHBI OMMOKH B OTpENCICHUH TOHSATHHA, MPH HCIIOIB30BAHUN TEPMHUHOJIOTHH, B
OTIMCaHWH SIBJICHUH U MPOIICCCOB, KOTOPHIE HE MCIIPABICHBI TIOCIE HECKOIBKUX HABOISIINX
BOTIPOCOB;
- He c(pOpMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMCHHA H
HaBBIKH

JYCHUIIINHEL

4.1.2. OueHuBaHue 0TYETA MO J1adOpaToOpHOii padoTe
Otuer mo ;aboOpaTOpHON paboTe HCHONIB3YeTCs MUIsl ONEHKHM KadecTBa OCBOCHHS
00y4aroIMMCcst OCHOBHOM MPO(eCCHOHAIBHOM 00pa30BaTeIbHON POTrPaMMBI IO OTJCILHBIM TEMaM

Conepxanne u ¢opma oTyera 1O JIAOOPAaTOPHOH paboTe MNPHUBOAUTCS B

METOAMYECKHUX YKa3aHUAX K jadoparopubiM padotam (1.3 ®OC). Conepkanue oTyeTa U KpUTEPUH
OIICHKM OT4YeTa (Ta0JI.) JOBOASITCS 0 CBEEHUS OOYJAIONINXCs B HAYAJIe 3aHSTUH.

No OrnieHOYHBIE CPEICTBA Kon n HaumeHoBaHue
HHMKATOpa KOMIIETCHIIMU
1 Tema 1 «®Pu3nyeckue BENUUUHBI U UX U3MEPEHHE Wa-1. OIIK-1

1. B ueM 3aKimo4aeTcss METOIMKA BBINOITHEHNS] ONHOKPATHOTO HeMocpeACcTBeHHOro | Pemaer  TumoBble  3amadn

n3Mepenust? po¢eCCHOHATBHON

2. B yeMm 3aKiIrodaeTcsa METOAWKA BBITIOIHEHHS MHOTOKPaTHOTO JIeITENPHOCTH HAa  OCHOBE

HETOCPEICTBEHHOIO U3MEPEHMS? 3HaHUIl OCHOBHBIX 3aKOHOB

3. KocBeHHO M3MepbTe BeC CBOETO Telna. MaTeMaTU4eCcKHX,

4. TTosicHUTE OCHOBHBIE MPaBHJIa MOCTPOCHUS rpaduka. €CTECTBEHHOHAYYHBIX

5. IToctpoiite rpaduk 3aBUCUMOCTH OCBEIIEHHOCTH OT PACCTOSIHHUS JI0 JTUCHUIUIMH € TPUMEHEHHEM

ucroynuka ceera E = f(R), ucnosnb3ysi roTOBbIE 3HAYE€HHS U3 TaOJIHIIBI nHpopMaMoHHO-

R,m 1,20 1,00 0,80 0,60 0,40 KOMMYHHUKAI[HOHHBIX
E, nx 100 110 125 170 250 TEXHOJIOT Ui

6. Kak nonb3oBaThcsi METOIOM rpaduecKoi HHTEPIOJISIN?

Tema 2 «VMccnenoBanue MIOTHOCTH XKHUIKOCTEN na-1. OIIK-1

6. Hanmmmure u pasbsACHUTE ypaBHEHHE, HCIOIb3yeMOE IpH H3MepeHuH | Pemaer TMmoBble 3agauu

IUTOTHOCTH KUAKOCTH Becamu Bectdais. npodeccroHaIbHON

7. Hailigute, 4eMy paBHa IUIOTHOCTh JKHUAKOCTH, B KOTOPOH BECHl | JIESATEIbHOCTH HA OCHOBE

YpaBHOBEIICHBI CIEAYIOINMHI peTepaMn: A— Ha Kpiouke, B — Ha 3apyOke 7, | 3HaHMI OCHOBHBIX 3aKOHOB

C — Ha 3apyOxe 3. MaTeMaTUYECKUX,

8. Kak B nanHo# paboTe onpenemnsrorT abCOMOTHYIO U OTHOCHTEIbHYTO €CTECTBEHHOHAYYHBIX

MOTPEITHOCTH N3MEPEHHS IFIOTHOCTH KHUIKOCTH? JTUCIUIUIMH C IPUMEHEHHEM
nHPOPMAITHOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTU

3 Tema 3 «IIpoBepka 3akOHA COXPAHECHUST UMITYIIHCA» na-1. OIIK-1

1. PacckaxxuTe yCTpOHCTBO SKCIIEPUMEHTAITLHOM YCTAHOBKY U COJIEPKaHUE Pemaer  TumnoBele  3amauu

9KCTIEPHMEHTA T10 TPOBEPKE 3aKOHA COXPAHEHHS UMITYIIbCA. po¢eCcCHOHATEHON

2. Kak onpenensior HalpaBlIeHUe U MOJYIb CyMMapHOTO UMITYJIbCA CUCTEMBI | AEATENIbHOCTU Ha  OCHOBE

MOCJIE B3aUMOJEHCTBHUS Tell, €€ COCTABIAIOMUX ? 3HAaHUIl OCHOBHBIX 3aKOHOB

3. B uem 3akirouaercs o0paboTKa pe3y/ibTaToB B JaHHOW JIaDOpaTOpHOW | MareMaTHYecKHX,

pabore? €CTECTBEHHOHAYYHBIX
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JAUCHUIUIMH € TMNPUMCHCHUEM

nH(pOopMaLMOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHI

Tema 4 «/3yueHre OCHOBHOTO 3aKOHA JMHAMUKH BpAIICHII WJI-1. OIIK-1

1. Pacckaxute yCTpOHCTBO 3KCIIEPUMEHTAIBLHON YCTAHOBKU U COLEPKAHUE Pemaer TumoBele  3amadu

SKCTIEPIMEHTA 10 H3YYEHHIO OCHOBHOTO 3aKOHA BPAIATEIIHFHOTO JBIKEHIIS. po¢eCCHOHANBHON

2. Kak BBIYHCTUTH YTIIOBOE YCKOPEHHUE BpalleHus mumHApa? Hamwmmre u NESTeNTPHOCTH Ha  OCHOBE

00BSICHUTE HYXKHYIO (OPMYITY. 3HaHU OCHOBHBIX 3aKOHOB

3. Kak BBIYHMCIUTH, MOMEHT Bpamaromieii cuibsl? Hanwmure m 0oOBSICHUTE | MAaTEMATUYECKHX,

HYXHYIO (GOpMYITy. €CTECTBCHHOHAYYHBIX
MUCHHIUIMH C TMPUMCHCHHEM
nH(opMaMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI

Tema 5 «VccrenoBanne KonebaTesHOTO IBUKEHNUS, N3MEPEHUE YCKOPEHHS WA-1. OIIK-1

cBOOOHOTO TIAICHUS TIPH TOMOIIN MASTHIKA Pemmaer  THmoBBIE  3amauu

1. O6BsicHATE 1IETeCO00Pa3HOCTh KOHCTPYKIIMH MasiTHUKA, IIPUMEHSIEMOTO B po¢eCCHOHANBEHON

JAaHHOM pabore. NESTETPHOCTH Ha  OCHOBE

2. Kakne BemTMUUHBI H3MEPSIOTCS HEMOCPEICTBCHHO U KaKHEe KOCBEHHBIM 3HaHU OCHOBHBIX 3aKOHOB

IyTEeM IIpH BBINIOJHEHUH 3aAanus 2?7 3ananust 3?7 HyKHO 11 U3MepATh AIUHBI | MAaTEMaTUYECKHUX,

MasTHUKOB |y 1 |, ? TTouemy? €CTECTBCHHOHAYYHBIX

3. Cnenaiite BBIBOZ ()OPMYIIBI, HCIIOJIB3YEMOIl B paboTe [Isl H3MEPEHHs MUCIHUIUIMH C TMPUMCHCHHEM

YCKOPEHHsI CBOOOTHOTO MaIeHNUsI, Pa3bsICHUTE €e. HHPOPMAITUOHHO-

4. Kak B naHHO# paboTe HaXoAAT aOCONIIOTHBIC U OTHOCHTEINILHBIE KOMMYHUKAI[HOHHBIX

MOTPEIIHOCTH U3MEPEHHS IEPUOIOB KoJIcOaHHi MasiTHUKOB? TEXHOJIOTHI

5. Kak B pjaHHOW paboTe HAXOISIT OTHOCHUTCIIBHYIO W aOCONIOTHYIO

MIOTPEITHOCTH N3MEPEHHS YCKOPEHUs] CBOOOTHOTO MafeHUs?

Tema 6 «MccnenoBanue BIaXKHOCTH BO3LyXa» HJI-1. OIIK-1

1. Pacckaxwre, Kakoe 3HaUCHIE UMEET BIAYKHOCTh BO3AYXa IS KHBOTHBIX ? PemraeT TumoBkIe 3amaun

2. Pacckaxkute 00 yCTpOWCTBE ¥ MIPUHITAIIEC PAOOTHI TUTPOMETPA. po¢eCCHOHATBHON

3. Pacckaxkute 00 yCTpOMCTBE U MIPUHIIUIIE PaOOTHI TUTporpada.
4. Pacckaxxure 006 ycTpOHCTBE U MPUHIKIIE PaOOTHI ICHXPOMETpa

JACATECIbHOCTH Ha OCHOBEC
3HAHHMI OCHOBHBIX 3aKOHOB

CTaTUYECKOTO. MaTeMaTU4YeCKUX,

5. Pacckaxkure 00 yCTpOHCTBE M NPUHLIUIIE PAOOTHI ICUXPOMETpPA €CTEeCTBEHHOHAYYHBIX

aCIMPaLOHHOIO. JIUCITUIUIMH C IPUMEHEHUEM
nH(popMaMoOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTH

Tema 7 «MccnegoBanue TeUEHUs BI3KOM KUAKOCTH na-1. OIIK-1

1. Pacckaxure ycTpoHCTBO BUCKO3UMeTpa OCTBANIBA U COAEPKaHUE Pemaer TumoBeie  3amauu

AKCIICPUMEHTA T10 U3MEPEHHIO K03 (DHUIIHEHTA BI3KOCTH STHM MPHUOOPOM. po¢eCCHOHATBHON

Beenute 1 00bsicHUTE (hOpMYITy LTS pabOTHI ¢ BUCKO3UMETpoM OCTBaIbaa. JIeATEIbHOCTH Ha  OCHOBE

2. Kax B qaHHOI paboTe HAXOAAT OTHOCHUTEIHHYIO M a0COTFOTHYIO TIOTPEITHOCTH | 3HAHWH OCHOBHBIX 3aKOHOB

H3MepeHust KO3 PHUIEHTA BI3KOCTH KUAKOCTH? MaTeMaTUYECKUX,
€CTECTBEHHOHAYYHBIX
JMUCIUIUINH C TPUMEHEHUEM
nHpopMaMoHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTHI

Tema 8 «/cciieoBaHre CBOMCTB MOBEPXHOCTHOTO CIOSI )KUAKOCTH, m3mepenue | MJI-1. OIIK-1

KO3 PUILIHEHTa HOBEPXHOCTHOTO HATSKEHUS! YKHIKOCTH Pemmaer  TumoBhle  3amauu

1. Pacckaxxute yCTpOHCTBO SKCIIEPUMEHTAIBLHON YCTAHOBKH U COJEPKaHUE po¢eCCHOHATBEHON

AKCIIEPHMEHTA 10 H3MEPECHHUIO KOA((UIIMEHTA MOBEPXHOCTHOTO HATSHKCHHUS. JIeATEIbHOCTH Ha  OCHOBE

2. Pacckaxwre, Kak U ¢ KAKOW TOYHOCTBHIO U3MEPSIOT TUAMETpP Kamuuisipa? 3HAHUA OCHOBHBIX 3aKOHOB

3. Kak B pmaHHO# paboTe HAXOIAT OTHOCUTEIBHYI0 U a0CONIOTHYIO | MAaTeMaTHYECKHX,

MOTPEITHOCTH U3MepeHUs K03 PHIIMCHTa TOBEPXHOCTHOTO HATSKCHHS? €CTECTBEHHOHAYYHBIX
JUCUUIUIMH C TPUMEHEHUEM
nHPOPMAITHOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTH I

Tema 9 «3yuenne 3akoHa ['yka. VI3mMepenne MOIyns yrpyrocTu» NA-1. OIIK-1

1. PacckaxuTe yCTPOHCTBO SKCIIEPUMEHTAIIBHON YCTAHOBKH U COJIEPIKaHHE Pemaer  TumnoBble  3amauu
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OKCIICPUMECHTA 1O U3YUCHUIO 3aKOHA FyKa 1 UBMEPCHUIO MOAYJIA YIPYTOCTH.

po¢heCCHOHATBHON

2. Kaxkoii Buz 1OIDKHBI IMETh TPAaQHKH 3aBUCUMOCTH A OT F? JIESITEIPHOCTH  HAa  OCHOBE
3. 3aBHCHUT JIM BEIMYMHA MOIYIIS YIIPYTOCTH OT Pa3MepoB ehOpMHUPYEMOro Tena, | 3HaHHH OCHOBHBIX 3aKOHOB
MIPHIOKEHHBIX HATPY30K, BELIECTBA, 13 KOTOPOTO M3TOTOBICHO TENO? MaTeMaTH4eCKHX,
4. Harmmite u pa3psacHATE GOPMYITY, IT0 KOTOPOH B JaHHOU paboTe N3MEPSIOT €CTeCTBEHHOHAYIHBIX
MOJIYIIb YIPYTOCTH. JUCLHIUIMH € TPUMEHEHHEM
5. Kak B maHHO# paboTe HAXOAAT OTHOCHTENBHYIO W a0COMIOTHYIO MOTPEIIHOCTH | HH(POPMAIIHOHHO-
H3MEPEHNS MOIYIISl yIPYrocTh? KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUH
10 Tema 10 «Dnexrpuyeckue nenu. MzmMepeHue GU3MIECKUX BEIUUUH na-1. OIIK-1
ANIEKTPOU3MEPUTEIBHBIMU IPUOOPAMI» Pemaer tumnoBele  3amauu
1. Vcnionbayst Tabmnuity 7 [lpunoxxeHus naite XapakTepUCTHKY Ipudopam, npodeccroHaIbHON
HaXOJIAIMMCS Ha CTOJIE. JIESITETBHOCTH  HAa  OCHOBE
2. Kaxk onpenesnsitoT aOCOFOTHYIO MOTPELIHOCTH MPUOOpa, OTCUeTa U U3MEPEHUsI | 3HAHMH OCHOBHBIX 3aKOHOB
JUTSL AIIEKTPOM3MEPUTEIEHOTO TIprOopa? MaTeMaTH9IeCKIX,
3. Kax BBIOTHSCTCSI OMHOKPATHOE HETOCPEICTBEHHOE M3MEPEHHE €CTECTBEHHOHAYYHBIX
ANEKTPOU3MEPHUTEIBHBIM IIPHOOPOM C 0003HAYEHHBIM KJIACCOM TOYHOCTH? JUCLHIUIMH € TNPUMEHEHHEM
4. Kak BBINONHAECTCS  OANHOKPAaTHOE  HEMOCPEACTBEHHOE  HM3MEpeHHe | MH(OpMaIrmoHHO-
3MEKTPOU3MEPHUTEIBHBIM IIPHOOPOM, HE MIMEFOIINM KJIacca TOYHOCTH? KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHH
11 Tema 11 «MccimeqoBaHrue MArHUTHOT'O MOJISI IOCTOSSHHOTO MarHUTAa WJI-1. OIIK-1
1. Pacckaxxute yCTpOUCTBO SKCIIEPUMEHTAILHON YCTAHOBKH U COJIEPKAHNE Pemaer  Tunomele  3amauu
SKCIICPUMEHTA 110 U3YUEHHUIO 3aKOHA AMIIepa U U3MEPEHUIO HHTyKIIUH npodeccroHaIbHON
MarHUTHOTO TIOJISL. JIEITETBHOCTH  Ha  OCHOBE
2. HauepTute 1 pa3bsCHUTE CXeMY SIIEKTPUUSCKOH 1IeMH YCTaHOBKU. 3HAHUM OCHOBHBIX 3aKOHOB
3. PacckaxuTe ycTpOHCTBO aHATUTHYECKUX BECOB U MPABUIIO OOPAILEHUS C MaTeMaTH4ecKHX,
HHUMU. €CTeCTBEHHOHAYYHBIX
4. Kax onpenersttoT aOCOFOTHYIO MTOTPENTHOCTD ITOKA3aHUH amrepMeTpa’? JUCLHIUIMH € TPUMEHEHHEM
5. Kak omnpeznensroT OTHOCHTENBHYIO U aO0CONIOTHYIO MOTPEIIHOCTH W3MEPeHUsI | MH(POPMAIIMOHHO-
HHIYKIUH MarHUTHOTO MOJIs? KOMMYHUKAI[OHHBIX
TEXHOJIOTHI
12 Tema 12 «MccnenoBaHue 37A€KTPOINPOBOIHOCTH KUBOM TKaHMI WJI-1. OIIK-1
1. HauepTtuTe U pa3bsACHATE CXEMY 3JIEKTPUUIECKOH I SKCIEPUMEHTANBHON | PemmaeT THoBble 3a1aqu
yCTaHOBKH. Pacckaxkure copepikaHue 3KCIEPUMEHTa 0 MOCTPOSHHIO KPUBOIl | mpodeccroHaIbHON
MOJISIPU3ALIUH. JIESITETIBHOCTH Ha OCHOBE
2. Tlo xakoii hopMmysie BBIYUCIAIOT YACIbHOE COMPOTHBIICHHE? PacckaxuTe | 3HAHUN OCHOBHBIX 3aKOHOB
coJiepKaHue SIKCIIEPUMEHTA 110 U3MEPEHUIO yIeJIbHOTO CONPOTUBICHUS )KUBOM | MaTeMaTHYECKHUX,
TKaHH. €CTECTBEHHOHAYYHBIX
3. Kak omnpenenstor OTHOCUTENBbHYIO U a0COIIOTHYIO TIOTPELIHOCTH JTUCIUIUIMH C IPUMEHEHHEM
HU3MEPEHUs YIEIbHOTO COIPOTUBIICHUS JKUBOU TKaHU? nH(popMaIMOHHO-
KOMMYHUKAI[OHHBIX
TEXHOJIOTHI
13 Tema 13 «MccnenoBanue mepeMeHHOTO U BBITIPSIMIICHHOTO ToKa ripu momormy | MJI-1. OIIK-1
ocuwntorpada Pemraer  TunoBele  3amauun
1. Pacckaxmwure ycTpOUCTBO U TPUHITHIT ISHCTBHS SIMEKTPOHHOIYIEBON TPYOKH. po¢eCCHOHATBEHON
2. HageptuTe 1 pa3bscHATE cXeMy JEKTPUUECKOI IIenH JUIsl HaOMIONeHUS JIeITENIPHOCTH HAa  OCHOBE
OCHMJIIOTPAaMMBI IEPEMEHHOTO TOKA. 3HaHHUM OCHOBHBIX 3aKOHOB
3. Haueptute 1 pa3pacHUTE CXxeMy MEKTPUIECKOH LeTH U1 HaOIoIeHUs MaTeMaTH4eCcKHX,
BBINPSMIISIOIIETO ASHCTBHA AUO/A. €CTECTBEHHOHAYYHBIX
4. HauepTuTe U pa3bsICHUTE CXEMY MEKTPHUECKON LIETH T HaOIIoneHNs JTUCHUIUIMH € TPUMEHEHHEM
JIBYXTIOJTYIIEPHOTHOTO BBIIPSIMIICHHS IIEPEMEHHOTO TOKA. nHpopMaMoHHO-
5. Hauepture u pa3bsICHUTE CXEMY ODJEKTPUUECKON Lenu Jjisi HaOmMomeHUs] | KOMMYHUKAIIMOHHBIX
(UIBTPYIONIEro IeWCTBHS KOHIGHCATOpa. TEXHOJOTHH
14 Tema 14 «/3MepeHne pa3sMepoB MabIX 0ObEKTOB IpH nomolny Mukpockona. | MJI-1. OIIK-1
W3mepenue npenena pa3pemeHns ONTHIECKoro npudopar Pemaer  Tumnosele  3ajmauu
1. PacckaxuTe copepkaHne SKCIIEPUMEHTa, HAUIIUTE U O0BSICHUTE npodeccroHaIbHON
pacdeTHbIe (OPMYIIBL: @) TI0 U3MEPEHHIO YBEIIMUCHUSI 00BEKTHBA, 0) 110 JIeSITENPHOCTH  HAa  OCHOBE
N3MEPEHUIO BEINYUHBI MUKPOOOBEKTA. 3HAaHUIl OCHOBHBIX 3aKOHOB
2.Kak B JaHHOH paboTe HaXOIAT MOTPELIHOCTH YBEJIHUSHNSI MUKPOCKOTIA, MaTeMaTH9YeCKHX,
pasMepa MEKpooObeKTa? €CTEeCTBEHHOHAYYHBIX
3. Kakum 00pa3oM MOXXHO YIy4IIHTh pa3peraronyo cliocOOHOCTh JUCHHIUIMH C TIPAMEHCHHEM
MHUKpOCKOTIa? nH(HOPMAITMOHHO-
4. PacckaxuTe coJiepKaHue SKCIEPUMEHTa, HANUIIUTE U 00BSCHHUTE KOMMYHUKAI[HOHHBIX
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pacueTHbIe (OPMYIIBI IO U3MEPEHHIO Tpejielia pa3pereHns: 00bEeKTHBA TEXHOJIOTHH
MHKPOCKOIIA.
5. Kak B 1aHHO# paboTe HAXOMST MOTPEIIHOCTH Mpeesia pa3pernicHus?
15 Tema 15 «MccnenoBanne GOTOMETPUICSCKUX BETUYUH PAab0OUEro MeCTay Wa-1. OIIK-1
1. OOswsacHuTe, mMoOYeMy B JIOKCMETpaX B KadecTBe (orodneMeHTOB | Pemmaer  TumoBBle — 3amayu
HCTIONB3YIOTCS CEJICHOBBIE TOYITPOBOIHHUKH. npodeccrHoHaIbHON

2. O0bsCHHTE, C KaKOW LENBI0 JIFOKCMETp CHabxkaeTcs mornotuteneM. Kak on

JACATCIBHOCTH Ha OCHOBC

UCTIONB3YeTCs? 3HAHWH OCHOBHBIX 3aKOHOB
3. Kak ompemennTs aOCOMIOTHYIO W OTHOCHTENBHYIO MOTPEIIHOCTH | MaTeMaTHYECKHX,
OCBELICHHOCTH? €CTECTBEHHOHAYYHbIX
4. Kakue BeJIMYHMHBI B 3TOH paboTe M3MEPSIOTCS HEMOCPENCTBEHHO, 8 KaKUe | JUCHUIUIMH C IpPUMEHEHUEM
KOCBEHHO? nH(pOopMaMOHHO-
5. Kak B pmaHHO#l paboTe HaxXomsAT OTHOCHTENIBHYIO W aOCOJIOTHYIO | KOMMYHHKAalMOHHBIX
MIOTPEITHOCTH CHJIBI CBeTa? TEXHOJIOTHH

16 Tema 16 «MccnenoBaHue BOJTHOBBIX CBONCTB CBETa, U3MEPEHUE JUINHBI na-1. OIK-1
CBETOBOM BOJHBI IPH MTOMOIIH AN(PPAKIIHOHHON PEIIETKI» Pemaer  TumoBele  3amaum
1. O6BsicCHATE HCTIONB3YEMBII B TaHHOH paboTe MEeTO I N3MEPEHUS THHBI po¢eCCHOHANBHON

CBETOBOM BOJIHBI, BEIBEJJUTE COOTBETCTBYIOILYIO PACUCTHYIO (hOPMYITY.
2. PacckaxxuTe ycTpOHCTBO 3KCIIEPUMEHTAIBHON YCTAHOBKU M COACPKAHNE

NEeITEILHOCTH Ha  OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB

9KCTIEPUMEHTA M0 M3MEPEHHIO AJIMHBI CBETOBOH BOJIHBI IPH MOMOIIN MaTeMaTH9IECKHUX,

TA(HPAKIHOHHOMN PEIIETKY. €CTECTBEHHOHAYYHbIX

3. Kak B pgaHHO#l paboTe HaxXomsAT OTHOCHTENIbHYIO W aOCOJIOTHYIO | AUCHMIUIMH C INPUMEHEHHEM

MOTPEITHOCTH U3MEPEHHS JAJIMHBI CBETOBOW BOJIHBI? nH(popMaMoHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

17 Tema 17 «M3ydeHue noaspuMeTpa, U3SMEpPEHNE KOHIIEHTPAIIUH PAaCTBOPOB HA-1. OIIK-1
ONTHYECKH aKTHBHBIX BEILIECTB)» Pemaer  TumoBele  3anaun
1. Yto mokaspiBaeT K03 PUIMEHT, Ha3bIBAEMBIH y/IEIbHBIM BpalieHueM? npodeccroHaIbHON

3aBUCHT JIM 3HAYECHUE YACIBHOTO BPALICHUS OT JUIMHBI CBETOBOM BOJHBI?
Hanumure u o6bsicHNTE HOPMYITYy U €IMHHUILY H3MEPEHUS YACTHHOTO

JACATCIBbHOCTH Ha OCHOBC
3HAaHHK OCHOBHBIX 3aKOHOB

BpaICHHS. MaTeMaTH9IeCKIX,
2. Pacckaxxute ycTpOHCTBO, MPUHIUN PabOTHI MOJSIPUMETPA U COACPIKaHIe €CTECTBEHHOHAYYHBIX
SKCTIEPIMEHTA TI0 H3MEPEHUIO YIEILHOTO BPAICHUS M KOHIICHTPAIIH TUCIHIUIMH C TPAMCHCHHEM
pacTBOpa ONTHYECKU AKTHBHBIX BEI[ECTB. nH(popMaMoOHHO-
3. Ilo xako# GopMysie ONpeaeIIAI0T KOHIICHTPAIHIO pacTBOpa B padboTe? KOMMYHUKallUOHHBIX
4. Kak B nmaHHOM paboTe HAXOAAT MOTPEIIHOCTH H3MEPEHHH YAEIbHOTO | TEXHOJOTH
BpAaIICHUs U KOHLIEHTPAIMK pacTBopa?

18 Tema 18 «I'pagyupoBKa CIIEKTPOCKOTIA ¥ UCCIIEIOBAHUE CIIEKTPOBY na-1. OIK-1
1. PacckaxxuTe yCTpOHWCTBO M MPHUHIIUI PA0OTHI CIIEKTPOCKOIA; HA TIaMSITh Pemaer  Tunomele  3amauu
Ha4YepTHUTE XOA Jy4el B CIIEKTPOCKOTIE. podecCHOHATBEHON

2. Pacckaxkure COACPIKAHUC DKCIICPUMEHTA IO I'PalyHUPOBKE CIICKTPOCKOIA U
H3YyUCHHUIO CIICKTPOB UCITYCKAHWA U TOTJTIOLICHUS.

JIeITEJIbHOCTH  Ha  OCHOBE
3HAHWH OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKHUX,
€CTECTBEHHOHAYYHbIX
JUCLUIUIMH C TPHUMEHEHUEM
HHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

OTyeT OLEHMBAEeTCs MO YCMOTPEHHUIO MPENOJaBaTeNsl OLEHKOW «OTIMYHO», «XOPOUIO»,
«YIOBIIETBOPUTENIBHOY», «HEYOBIETBOPUTEIBHO» WIIM OLIEHKON «3auyTeHO», «HE 3auTeHo». OleHka
«3aYTEHO» CTaBUTCSA oOydaromuMmcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHUSIM,
YCTAHOBJICHHBIM JJISl TOJIOKUTEIBHBIX OLICHOK ((OTIUYHO», «XOPOLIO», «YIOBJIETBOPUTEILHOY).
Orenka o0bsiBIIIeTCs 00yJaroneMycsi HEOCPEACTBEHHO MOCTE CIaud OTYETA.

Ilkana Kpurepnn onennBanus

- U3JIOKECHUE MaTepuraljia JOTUIHO, TPAMOTHO,
- CB060,Z[HOC BJIaACHUEC TCpMI/IHOJ’IOFI/ICf/'I;

OreHka 5

BOTIPOCHI;
(oTmuaHO) POCBE;

- YMCHHUC OIMUCHIBATH 3aKOHBI, ABJICHUSA U ITPOLECCHI;
- YMCHHEC IIPOBOAUTL U OLCHUBATH PE3YJIbTAThI I/I3M€p€HHﬁ;
- CIOCOOHOCTH peuiarb MPAKTUICCKUEC 3aJaYN

- YMCHUC BbICKA3bIBATh U 000CHOBaTh CBOU CYXXIACHUA IPU OTBETC HAa KOHTPOJIbHBIC

OHGHKa 4 - U3JIOKCHUE MaTepurajia JOTUIHO, I'PAMOTHO,
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(xoporio) - cBOOOTHOE BIIAJICHUEC TEPMUHOJIOTHCH;
- 0CO3HAHHOE MPUMCHCHUE TCOPETHYCCKUX 3HAHUIA JJIsl ONMCAHUS 3aKOHOB, SIBJICHUHN U
MPOIIECCOB, PEIICHIS] KOHKPETHBIX MPAKTUYCCKUX 3a]1a4, MPOBEACHUS U OLICHUBAHUS

Pe3yIITaTOB U3MEPEHHH, HO COiepkaHue U popMa OTBETa HMEIOT OTAEIbHBIE HETOYHOCTH

- U3JIOKEHHUE MaT€purajia HEIOJIHO, HETIOCIIEAOBATEIIBHO,
- HETOYHOCTHU B OIIPEACIICHNN HOH?[TPII;'I, B IPUMEHCHNHN 3HAHUH IS OTIMCAHUS 3aKOHOB,

Ouenka 3 SIBTICHUH U IIPOIIECCOB, PEIICHNS] KOHKPETHBIX MPAKTHYECKUX 3a/1a4, IPOBEACHUS U
(YZOBIICTBOPUTENBHO) | OLIEHWBAHMS PE3YyIbTATOB U3MEPECHUH,
- 3aTPYJHEHUSI B 000CHOBAaHUY CBOUX CY>KACHHM;
- 00Hapy’KMBaETCsI HEJOCTATOYHO NITyOOKOE MOHUMAaHNE M3Y4YEHHOTO MaTepuana
- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHUM; JOIYIICHBI OUIHOKH B OIPEICICHIN
Ouerika 2 MIOHATHH ¥ ONMCAaHUH 3aKOHOB, SIBIICHUI U MPOIECCOB, NCKAXKEH NX CMBICT, HE PEIICHbI

MIPaKTHYECKHE 3a/1a4H, HEIPABHIBHO OIIEHUBAIOTCS PE3yIIbTAaThl H3MEPEHUIL;
- HE3HaHUE OCHOBHOTO MaTepraa yueOHOW IPOrpaMMBl, IOMYCKAIOTCs TpyOble OIIMOKH B
U3TI0KEHUH

(HeYOBJIETBOPUTEIHHO)

4.1.3. Ko/sIOKBUYM
KomnokBuym siBisiercss oOpMOH OIEHKHM KadecTBa OCBOEHHS OOYydYaromMMCS OCHOBHOM

npodeccHoOHAIbHON  00pa3oBarelbHOW MPOTpaMMBl IO paznenaMm  AucuuiiuHbl.  OTBeT
06yqa101uer0051 OLICHHUBACTCs OLICHKOI71 «OTIIMYIHO», «XOpOoHmio», «YAOBJICTBOPHUTCIBHO» WA
«HEYHOBIIETBOPUTEIIBLHOY.
No OrneHOYHBIE CPEICTBA Kon u HanmeHoBanue
MHIUKaTOpa KOMIIETCHIIUU
1 Komnoksuym no pazneny 1 «MexaHuka» na-1. OIIK-1
1. Marepus u ee Bunsl /[lonsrue «marepus». Bunst marepuu. [TonsTus Pemaer Tunosele 3anauu
«BEUIECTBO» M «110JIe». BUbI B3auMOoIeHCTBUM U UX CylIHOCTh. [loHsATHE npodeCCHOHATBEHON
«huzuka». Poap ¢pusuku B npodeccun./ JIESITEIBHOCTH Ha OCHOBE
2. JIsmxenue u ero popmsl /TlonsTre «aBrmxeHne». GopMbl IBHKEHHUS MaTepUH | 3HAHUIA OCHOBHBIX
U UX CYIIHOCTh. MeXaHN4eCKOe IBMKCHHE U €TO BHIBL./ 3aKOHOB MaT€MaTHYECKHUX,
3. Kuremarnka moctynarenbHOro IBIKeHUs /[IoHATHE «TIoCTynaTenpHOe €CTECTBEHHOHAYYHBIX
nBkeHue». Cucrema orcuera. Teno orcyera. CocoObl OnpeieNieHus JUCLUATUIMH c
NOJ0KEHHs Tena B mpocTpaHncTse. [lepeMemmenne. CKkOpOCTh: MTHOBEHHAS U MPUMEHEHHEM
cpenHsaa. YCKOpEHHe: MTHOBEHHOE, cpefHee, monHoe. CocTaBistomue nH(pOpMaIMOHHO-
yCKOpeHHUsL./ KOMMYHHUKAI[HOHHBIX
4. Jlunamuka nocrynarenabHoro aBwkenus /[leppoiii 3akon Herotona. Macca TEXHOJIOTUH

tena. IHeptHOCTE. [InmoTHOCTE BemecTBa. Bropoit 3akon Hetotona. Cuia.
Wmnynbc Tena. 3akoH coxpaHeHus umityibca. Tperuii 3akon HptotoHa./

5. DHepreTHUeCKUE XapaKTEPUCTHKH MOCTYIATEIbHOTO IBYKEHUS /DHEPTHs.
Kunernyeckast 1 noteHnnanpHas sueprus. [lonHas MmexaHndeckast SHEpPTHUs.
3aKoH COXpaHEHUsI MEXaHUIeCcKoi sHeprun. Mexanmdeckas padora. KI1/I.
MomHOCTE./

6. Knnemarnka BpamarensHoro awxeHus /[IoHsTHe «BpamareabHoe
JBIDKEHHE». YIIIOBOE NepeMEIEHHE. YITIOBasi CKOPOCTb: CPEAHAS U
MTHOBEHHAs. YTJIOBOE YCKOPEHHE: CpeJHee 1 MTHOBEHHOE./

7. JlnHamMuKa BpalaTeIbHOTO ABHXKEHHS /MOMEHT MHEPIH MaTepHaIbHON
ToukH u Tena. Teopema IlIteitnepa. MoMeHT uminyibca. MomeHT cuibl. 1linedo
cuiiel. OCHOBHOE ypaBHEHHE TUHAMUKH BPAIATEIbHOTO IBUKEHUS.
Lleutpudyruposanue./

8. DHepreTHUeCcKre XapaKTEPUCTHKY BPAIATEIBHOTO ABIKCHUS /IHEPTHSL.
Kunernyeckast sHeprus. 3aKOH COXpaHEHHUS] MEXaHHUECKON SHEPTHH IS Tena,
YYacTBYIOIIETO OTHOBPEMEHHO B MIOCTYNATEIbHOM M BPAIIATEIbHOM JABIKCHUU.
Mexanndeckast paboTa ¥ MOITHOCTS./

9. Xapakrepuctuku konebarenpHoe amxeHue /[lonsaTue «konedarenpHOE
JIBIDKEHUEY». YpaBHEHHE TapMOHHYECKHX Kojebanuii. CMmenienue. AMIUINTYAA.
Huxsmueckast wactora. Yacrora konebanus. [lepuon konebanus. Pasza
kosebanuii. CkopocTh kosebanus. Yckopenue. Crna. DHeprus./

10. Bunpl MexaHu4eCcKUX KoJieOaHuit u nx ypaBHeHus /I1o xapakrepy
¢uzngeckoro npomecca. [To xapakrepy 3aBUCUMOCTH OT BpeMmeHu. [1o criocoby
BEIHYXAeHHUS. [lo XxapakTepy n3mMeHeHus aMIUIuTyabl. CloxeHue
rapMOHMYECKUX KOJIeOaHU OHOTO HampaBieHus./

11. T'apmonndecknit ocmusTop /[IoHATHE «TapMOHUYECKHH OCIFILIATOPY.
[lonsTne «pu3ndecknii MAATHUKY». YpaBHEHHE JABIKCHUS (PU3UIECKOTO
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MasTHHKa. Yactora u nepuoj kojebanuit pusznueckoro mastHuka. [lonsitue
«MaTreMaTHYeCKUi MasiTHUK». YpaBHEHHE JIBM)KCHUSI MaTEMaTHYECKOTO
MasiTHUKA. YacToTa M IepHox KojeOaHHH MaTeMaTHYeCKOr0 MasiTHHUKA.
IoHsTHE «IPY>KUHHBIA MasTHUK». YpaBHEHHE JBHKECHUS MIPY)KUHHOTO
MasTHUKA. YacToTa 1 Iepuox KojaeOaHHi MPyKUHHOTO MasTHUKA./

12. BomHOBOI mporiecce u ero xapakrepucTuky /[IoHATHEe «BOTHOBOM MpOIIECcC)
(MexaHm4ecKast BOHA). VICTOYHHKY MEXaHUYECKUX BOJH. YCIIOBUSI
BO3HHKHOBCHUS MEXaHHYECKHUX BOJH. J{irHa BostHBL. CKOpOCTh BonHEL YacToTa
BOJIHBL. PacnpocTpaHeHue BOJH B pa3uyuHbIX cpenax. IHTEeHCHBHOCTD.
YpoBeHb HHTEHCUBHOCTH. [ pOMKOCTB. AKyCTHYECKOE JlaBlieHue. AKYCTHYECKOe
conporusienue. Bexrop YmoBa. CBoiicTBa MEXaHHYECKHUX BOJIH: OTpa)KEHHE,
npenoMIIeHHe, TOTIOIIeHHe, nHTephepeHus./

13. Tunsl Mmexannueckux BouiH / [Tonepeynsie 1 MpoJoNbHbIE BOJIHEL. BoiHOBas
noBepxHocTh. PpoHT BoHBL. [T0ckue 1 chepruueckre BOIHBI U MX yPaBHEHHS.
berymue u crosaue BoHBL, MX ypaBHEHUs. CIIEKTp 3BYKOBBIX BOJIH:
UH(PA3BYK, CIBIIUMBII 3BYK, YIbTPa3ByK./

14. OcHOBHBIE TIONOKEHHS CIeNHATBHON Teopun oTHOcuTensHOCTH (CTO)
/TpuHOHI oTHOCHTENBHOCTH ["annnes. OCHOBHOE IOJIOKEHHE TEOPUH
otHocutenbHOCTHU. [TocTynmarer CTO Ditamrretina. [Ipeobpazosanus Jlopenma./
15. OcHOBHBIE 3aKOHBI CIIEIMAIBHON TEOPHH OTHOCHTEILHOCTH
/PenaTUBUCTCKUI 3aKOH CIOKEeHUs ckopocTell. OCHOBHOM 3aKOH
peHHTI/IBI/ICTCKOﬁ JUHAMUKH MaTepHaHLHOﬁ TOYKH. 3aKOH B3aMMOCBSI3U MCXKIY
Maccoil M CKOPOCTBIO. 3aKOH B3aWMOCBSI3H MacChl M SHEPruu./

Komnoksuym 1o pazzeny 2 «MonekynsipHas pU3uKa U TEPMOJMHAMUKA

1. OcHOBHbIE MOHATHS ¥ yPaBHEHHsI MOJIEKYJISIpHOH (u3uky /M neanbHeii ras.
Jasnenue. OcHoBHOe ypaBHeHue MKT. ¥YpaBHeHHe COCTOSHUS HI€albHOTO
rasa. YpasHenue MenneneeBa-Knaneiipona. [loctosnnas bonpumMana.
Dusnyeckuii CMBICII IIOCTOAHHON bonbrmana./

2. OCHOBHBIE TIOJIOKCHHS MOJICKYISIPHO-KHHETHUECKOH Teopuu /IlepBoe
nonoxenne MKT. Monekyna. Atom. Konnuectso Bemectsa. MonsipHas macca
BerectBa. Bropoe monoskennie MKT. BpoyHoBckoe apikenue. Juddysns
BeectB. Tpetbe nonokernne MKT. I'paduk 3aBuCUMOCTH CHITBI
B3aUMOJICHCTBHS OT PACCTOSIHUS MEXIY MOJIEKyIaMu./

3. JIBmxenue mosekyin Bemects /Hanbonee BepositHast ckopocTb. CpeaHsis
KBaJIpaTH4Has ckopocTb. Cpennsist apupmernueckas ckopocts. OnbiT LTepHa.
Kpusas pacmpeneneHus MoJIeKyI HACAIBHOTO Ta3a M0 CKOPOCTSAM.
Pacnpenenenne Makcsema. Pacripenenenue bonpumana./

4. SIsnenns nepenoca /IToHATHE «IBIEHHUS NEpeHOCa». TerIonpoBOIHOCTD.
3axon ®ypee. [Ipumeps TemonpoBogaocTr. Juddysus. 3akon duka.
[Ipumeps! tuddy3un BeniecTs, HaXOIAMMUXCS B Pa3INYHBIX arperaTHbIX
COCTOSIHMSIX. BsI3KOCTP M BHyTpeHHee TpeHue. 3akoH HproToHa.
KoadduimenT BA3KOCTH Kak XapaKTepPUCTHKA CBOWCTB KHUIAKOCTEH./

5. MonekynsipHble siBeHus B ra3ax /['a3000pa3Hoe coCTOSHHE.
W3orepmudeckuii npouecc. 3akoH boitns-Mapuotra. ['padukn
n30TepMHUYEcKOro npouecca. M3o6apHsiii mporecc. 3axon [eit-Jlioccaka.
I'paduku m3obapHOro mporecca. M3oxopHsrii nporecc. 3akon [lapis. [paduku
M30XOpHOTO Tponiecca. AnuabarHsiil mpouecc. YpasHenue [lyaccona. I'padukn
aauabatHoro mnporecca./

6. PeasnpHble ra3sl u napbl /[IoHATHS «peabHbIi ra3y u «apy». HeHnachieHHbI#
nap. Haceimennstit nap. Kpurnueckoe cocrosiane BemecTBa. AOCOMIOTHAS
BIIQ)KHOCTB BO3/lyXa. MakcuMallbHasl BIaKHOCTH BO3ayxa. OTHOCHUTEIIbHAS
BIIQXKHOCTh BO3/LyXa. [IprOOPEI 17151 N3MEpEeHNsT BIaXKHOCTH BO3yXa:
TICHXPOMETPBI, THTPOMETP BOJIOCSIHON, rUrporpad./

7. MonekynsipHbIe SIBICHUS B XKUIAKOCTSX /[IOHATHE OKHJIKOE COCTOSIHHE
BEIIIECTBaY. XapaKTep MOJICKYIIPHOTO JBIKEHHS B KHUIKOCTSIX.
TloBepXHOCTHBIH CIIOM B KUAKOCTIX. MOJIEKyIIsIpHOE JaBJICHUE.
IToBepxHoCcTHOE HaTsKeHNE. K03(h(hHUITMEHT MOBEPXHOCTHOTO HATSKECHNS.
CmauuBanne n HecMagnBanue. Kanmmnsapasie ssnerns. @opmyna bopemni-
Kropena./

8. MoJiekyrsipHbIe SIBICHHUS B TBEp/bIX Tenax /[IoHsATHE «TBep/I0e COCTOSIHUE
BelecTBay. Kpucrammieckne u aMmopgHble TBep/ble Tesla. Xapakrep
MOJIEKYJISIPHOTO JIBMKEHUS B TBEpbIX Tenax. [loHsTne «iedopmanus», ee
Bub! ¥ TUNbL. 3akoH ['yka. Monynb ynpyrocTu kak XapakT€pUCTHKA CBOMCTB

NJI-1. OIIK-1

Pemraer TumoBble 3amaun
npodeCCHOHATBEHON
NeATEILHOCTH Ha OCHOBE
3HAHUK OCHOBHBIX
3aKOHOB MAaTeMaTHYECCKHX,
€CTECTBEHHOHAYYHBIX
JTUCIUITIINH c
MIPUMEHEHUEM
nH}popMaMoHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOT U
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TBEPABIX TeJL./

9. OcHOBHbIE MOHATHS TEPMOAMHAMUKY /TepMoMHaAMHUKA.
TepMmonnHaMu4eckas CUCTEMA U €€ TUIIBL. TepMOJUHAMUYECKUE TTapaMeTpBhI.
TepmoanHAMUYECKOE COCTOSIHUE CUCTEMBI. TepMOAMHAMUYECKUM MPOIIECC U
€ero THrsL./

10. Baytpennsisa sueprus raza /Temneparypa. CpenHsis KHHETHUIECKas YHEPTUS
JBIDKEHUSI MOJIeKYIT. Uncio crerneHe cBo0oapl. BHyTpeHHSsI SHEPTHs OHOTO
MOJI Ta3a u J1r000i Macchl ra3a. CriocoOsl H3MEHEHUS BHYTPEHHEH YHEPTUH
cucTemsl./

11. Tennoo6menHnsie nporeccs /TemonpoBoguocts. 3akoH ®ypwe. [Ipumepst
terutonpoBogHocTy. Konseknus. Mcnapenue. TernoBoe usnydeHue.
TennoeMKkocTs. YienpHast TEINIOEMKOCTb. MOJIsIpHas TEMIOEMKOCTh. 3aKOH
T'ecca. VnenpHOeE Tenmnocoaepxanue NpoayKTa. Temnonpoaykuus. YuenbHas
TEIUTOTIPOAYKITHS./

12. IlepBoe Hayano TEPMOAMHAMHUKH U €TO IIPHIMEHEHHE K H30IpOLeccam
/®u3ndecKui CMBICII TIEPBOTO 3aKOHA TepMOAMHAMUKH. [IprMeHeHne epBoro
3aKOHAa TEPMOAUHAMUKH K H30TEPMUIECKOMY, H300apHOMY, H30XOPHOMY H
apnabaTHOMY mporieccy. [IpuMeHeHne IepBoro 3aK0Ha TEPMOJUHAMUKH K
KUBOMY Opranusmy./

13. Tennossie nBurareny /[IoHATHE «TEIUIOBBIE ABUIATENN». YCTPOHCTBO
terioBoro asurarens. Liukn Kapao. Koaddunment noneznoro nericteus
terutoBoro aeuratens. [Tytu noseimenus KIT/[ TerutoBoro qurarens./

14. Sutponus /Tlonsrue «dHTpOnHs». [loHsITHE «OOpaTUMBIN
TePMOIUHAMUYECKUHN Tponieccy». DHTPONHUS U30IUPOBAHHON CHCTEMBI TIPU
00paTUMOM TepMOJUHAMUYecKoM mpouecce. [loHarue «HeoOpaTuMsIit
TEPMOIUHAMUYECKHI TIPOLECC». DHTPONHUS U30IHMPOBAHHON CHCTEMBI IPH
HEoOpaTIMOM TEpPMOANHAMHYECKOM IIporecce./

15. Bropoe Havano TepMonuHaMUKH / BTOpO# 3aKOH TepMOANHAMUKH.
IIpumeneHne BTOpOro 3akoHa TEPMOAMHAMUKH K u3onpoueccaMm. Lukin Kapro
Ha quarpamme T-S. [IpuMeHeHne BTOPOTO 3aKOHA TEPMOJUHAMUKH K JKHBBIM
opranu3Mam./

Komnnoksuym o paszneny 3 «97eKTpHUECTBO U 3NEKTPOMAarHETU3M

1. DnekrpocTarika /DNeKTPUUECKHI 3apsia. DIeMEHTAPHBIN 3JIEKTPUIECKUit
3apsan. Buapl 3apsaaoB. B3anMopaelicTBre 3apsHKeHHBIX Tel. DIEKTpHU3aIus Tedl.
3akon KynoHa. 3akoH COXpaHCHHS dICKTPUUECKOTO 3apsiaa./

2. DnekTpuyeckoe 1oiie B Bakyyme / [IoHsTHE «3NIEeKTPUUECKOE MOIe).
CgoiicTBa 31exTpuueckoro noys. HanpspxkeHHocts. [lpuHnun cynepno3unuu
nonei. [Torennuan. [IpuHmmn cynepnosunuu moneii. Padora momns. Teopema
laycca. [IpuMeHeHHE IEKTPUYECKOTO MO B CEIBCKOM XO3SHCTBE./

3. BemecTBo B 311eKTpHUUECKOM Touie /[IBIKeHne 3apsHKeHHBIX 9acTHIl B
JNIEKTpHUYecKoM rosie. [ToHsTHE «ITPOBOAHUKY. SIBIEHUE IEKTPOCTATHYECKON
MHIYKIUH. DIEKTPOEMKOCTh ipoBoHnKa. Konnencarop. [lorenimansaas
sHeprust konaeHcaropa. [lonsTre «andnekrpuky». [lonspuzanus ausnekTpuka.
['pyniel AMANEKTPUKOB: MOJSPHBIE, HETIONISPHBIE, KPUCTAIIINYECKHIE,
CEerHETOEKTPUKU. OTHOCHTENBHAS AUITEKTPHIECKAst IPOHUIIAEMOCTh CPeIbL./
4. OCHOBHBIE IOHATHS ITOCTOSHHOTO JIEKTPUIECKOTo ToKa /IloHsITHS
«QIEKTPUYECKUN TOK», «IIOCTOSHHBIN 3IIEKTPUYECKUN TOK». YCIOBUS
CYIIECTBOBAHHUS IEKTPHUUECKOro Toka. Cra Toka. [ImoTHOCTE TOKA.
DnexkTpoaBrKyIias cwia. Pabora Toka. MorHocTs ToK. [locienoBarensHoe u
napaJuleIbHOE COeJMHEHNE TIPOBOAHUKOB. [IpMEHEeHNE TOCTOSIHHOTO
3NEKTPUYECKOTO TOKA B CENILCKOM Xo3siiicTBe./

5. OCHOBHBIE 3aKOHBI IIOCTOSIHHOT'O JIEKTPHYecKoro Toka / 3akon Oma ais
OJJTHOPOZHOTO yYacTKa IenH. BonbTammnepHas xapakTepucTuKa.
ConpotusneHue. YIeIbHOE CONPOTUBICHUE. YIENbHAs NEKTPHUECKast
MPOBOANMOCTH. 3akoH OMa B auddepenimanpHoM Buae. 3akoH Oma st
HEOTHOPOTHOTO y4yacTKa 1enu. 3akoH Oma 11 morHo# 1ienw. 3akoH Jkoyrs-
Jlenna. TemoBoe aeiicTBre ToKa./

6. ITocTOSHHBIH MEKTPHUYECKUH TOK B Pa3NUYHBIX Cpefax /DNEeKTPUICCKHHA TOK
B MeTaJuIaX. DNEKTPHUYECKUH TOK B ra3ax. IIpuposa aneKTprieckoro Toxka B
AMeKTponuTax. [IOHATHS «ANEKTPOTUTEIY, «IIEKTPOITUTHIECKAS JHCCOIUAIIIS
3axonsl Papazes s anexrponusa. [lonynposoanuku. [pupona
3NIEKTPUYECKOTO TOKA B MOJIYIPOBOAHUKAX. THUIIBI IPOBOAUMOCTHU
HOJIYIPOBOJHHUKOB./

NJI-1. OIIK-1

Pemraer TumoBble 3amaun
npodeCCHOHATBEHON
NEITCILHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX
3aKOHOB MaTEMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
MCIUILINH C
MIPUMEHECHUEM
HHPOPMAITHOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOT I
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7. MarnutHoe 1oJie, ero cBoicTBa u xapakrepuctuku /[loHsTie «mMarauTHOe
nojue». CBoiicTBa MarHUTHOro nomns. Manykius marautHoro nomust. Cuna
Awmriepa. MarouTHOe B3aUMOJICHCTBUE TIPOBOJHUKOB C TOKOM. MarHuTHast
MIPOHUIIAEMOCTH CpeAbl. MarHUTHBIN MOTOK. MarHUTHBIA MOMEHT.
HanpspkeHHOCTh MarHuTHOTO NOJIs. [IprMEeHeHe MarHUTHOTO TIOJIS B CEITBCKOM
xo3siiicTBe./

8. MaruutHsIe cBolicTBa BemecTB /[Ipupona maraeTn3sma. [laMarHeTHKH.
[Mapamaraetrku. GeppoMarHeTHKy. J[BIDKeHHE YaCTHI] B MATHUTHOM TIoJIe./
9. DneKTpOMarHuTHAs MHAYKIHS ¥ CAMOMHIYKIM /SIBneHue
3neKTpoMarHuTHo! uHyknuu. Oneit @apanes. 3akoH Papanes s
3IEKTPOMAarHuTHOM unaykuuu. Ilpasuino JIeHna u npaBuiio npaBou pykHu.
SBnenne camounaykiun. OJ1C camonHykuny. THIyKTHBHOCTB IPOBO/IHUKA./
10. IlepemenHBI# amekTpuuecKuii Tok /I1oHsATHE «TIepeMeHHBIIH ToK». [paduk
NepeMEeHHOTro ToKa. [lonyueHne nepeMeHHoro Toka. [lefcTByrouue

(3} dexTrBHBIC) 3HAUCHUS CHIIBI TOKA U HANIPSHKCHUS IEPEMEHHOTO TOKA.
ComnpoTuBiieHHE B LETAX IEPEMEHHOTO TOKa: aKTHBHOE, HHIyKTUBHOE,
E€MKOCTHOE H MoJTHOe (MMrenaHc). PaboTa 1 MOITHOCTE TIEPEMEHHOTO TOKA.
IprMeHeHre TePEeMEHHOTO IEKTPUISCKOTO TOKa B CEIBCKOM X03s1iicTBe. /

11. OnexrpomarauTHOe Tose /[loHATHE «dNEKTpOMarHuTHOE 1oIey. OCHOBHBIE
NOJOKEHHs Teopu MaxcBesuia AJsl 3l1eKTPOMAarHUTHOTO NOMs. YpaBHEHUs
MakcBeiuia st 3JeKTPOMarHUTHOTO T10J1sL./

12. DnexrpomaruutHele konedanus /[IoHATHE «3IEKTPOMAarHUTHbIC
KoJieOaHus». BHUIIBI 3JICKTPOMArHUTHBIX KOJICOaHUN: CBOOOMIHBIC U
BbIHYXkJeHHBIe. KoebaTenbHbIi KOHTYpP. DHEPrHs 3JIeKTPOCTaTHIECKOTO MOJIs
KOHJICHCaTopa. DHEPrusl MarHUTHOTO TOJIS KaTyIIKU. DHEeprus
3NIEKTPOMArHUTHBIX KoJeOaHuil. HacToTa U mepros coOCTBEHHBIX KosleOaHmit./
13. DnexTpomarauTtHble BOIHBI /[IoHATHE «3I€KTPOMarHUTHAsI BOJTHA.
IIn0THOCTB MOTOKA 3NIEKTPOMArHUTHOM 3Heprun. Bekrop Ymoa-IloiiHTHHrA.
Jlnamna3oHbl SIEKTPOMAarHUTHBIX BOJIH: PAHOBOJIHBI, HHPpPaKpacHOE
W3JTydCHNE, BUIUMBIHA CBET, YAbTPa(hHOICTOBOE N3ITyUYCHHE, PEHTTCHOBCKOE
U3JIydeHne, TaMMa-m3nydenue. Ux gusndeckne xapakTepruCTHKH, HCTOYHUKH,
CBOJCTBa, 00JaCTH MPUMEHEHHsL./

Konnoksuym no pazneny 4 «Ontuka» u pazaeny 5 «KpaHroBas MexaHUKa.
®Du3mKa aToMa, aTOMHOT'O SIIpa U I€MEHTAPHBIX YaCTHUI)

1. DnemMeHTHI reoMeTpryeckoi onTHky /CBeToBOM Jiyd. OTHOCHTENBHBIH
MOKa3arellb MpeoMiIeHUs. AGCOIOTHBIN MOKa3aTesb IpeIoMIICHHs. SIBIIeHNS,
BO3HHKAIOIIME HA TPAHUIIE pa3/iena Cpel: OTpakeHHe, IPeIoMIICHHUE,
OTpa)keHHe. YTOJI MOJHOTO OTPaKEHUs. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHeHus cBeTa. 3aKOHbI OTPAXKEHHS U ITPEIOMIICHUS CBETa Ha TPaHUIE
pasnena cpen./

2. OcuoBsl (hotomeTpuu /TloHATHE «DOTOMETPUST». IHEPTETUICCKIE
(oTomMeTprUecKre BEINYNHBL: TOTOK U3ITyYSHUS, CHIIa N3ITydeHN,
00ITy4eHHOCTb, SHEPIeTHIECKasi CBETUMOCTh, YHEPreTHUECKast IPKOCTh,
9KCTIO3UIHS, CIIEKTPaJIbHAS MJIOTHOCTh SHEPTeTHUECKONH CBETUMOCTH. CBETOBBIE
(hoToMeTpHUIEeCKHEe BEIUINHBI: CBETOBOM MOTOK, CHJIa CBETA, OCBEIIEHHOCTb.
DddexruBHbIC POTOMETPHUSCKUE BETUUUHBI IS YABTPA(DHOICTOBON YaCTH
CIIEKTpa: SPUTEMA, IPUTEMHBII IOTOK, CHJIAa IPUTEMHOT0 O0Iy4eHUs,
SpUTEeMHasi 00y4eHHOCTbh, OAKTEPULIUAHOCTD, OAKTEPUIIUAHBIA OTOK, CHJIa
OakTepHLIUAHOTO 00IyYeHHs, OakTeprInAHAs 00yYeHHOCTb./

3. UnTepdepennus csera /[lonstue «uHTepdepernus ceera». KorepeHTHbIe
BoHBI. CriocoOwI HaOmoneHus nHTepdepeHiun: onbIT FOHTra, OUITPH3MBL
®penens, 3epkana Openens, vHTepdepeHIHs Ha TOHKHUX TUICHKaxX. Pa3HoCTh
X0Jia BOJIH. YCIIOBHS BOSHHKHOBEHHS HHTEP(EPEHIIMOHHBIX MAKCHMYMOB H
MHHUMYMOB. Onpe/eneHne pe3yabTHPYIOeH aMIUTUTYAbI KoJeOaHui npu
HaJIOKEHUH KOTE€PEHTHBIX BOJH. [IpuMenenne nurepdepermnm./

4. Tndpakuus u nonsipusanus ceera /[lonstue «audpakmus». YcaoBust
HaOmroneHus nudpakuuu. Judpaknus ceera Ha AUGPAKIIMOHHON pemIeTKe.
YcnoBust BOSHUKHOBEHHSI MAKCHMYMOB U MUHUMYM Jtudpaximu. [TousTus
«ECTECTBEHHBIN CBET» M «IIOJIIPH30BAaHHEIIN cBeT». [lomyueHne
MOJISIPU30BAHHOTO CBeTa. 3aKoH Mairoca ISl OnpeAeieHHsT MHTEHCHBHOCTH
CBeTa MPOILIE/IIEro Yepe3 MoIsIpru3aTop, aHaIM3aTop, MOJSPU3aTop U
ananu3arop. [Ipumenenue nonspusauuu./

5. Mucnepcus ceera /Ilonsitue «aucnepcus». Buipl qucnepcun: HopMasbHasl,

NJI-1. OIIK-1

Pemraer TumoBble 3amaun
npodeCCHOHATBEHON
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aHoManbHast. [ToHsTue «criekTp». BUabl CIEKTPOB: UCIyCKaHUS M HOTJIOLICHUS.
Crutonissle, TMHEHYaThIe U TI0JI0caThle CeKTphl. CIeKTpaibHbIN aHamu3./

6. [Tormommenue (abcop6ius) cBera /[IoHATHE «TOTIOMIEHHE CBETa». 3aKOH
Byrepa. Koaddumuent normomenus. 3akoH byrepa — bepa. Onrtudeckas
IUIOTHOCTH BemecTBa. Koaddumuent npomyckanuns. [IpumeneHne B ceIbCKOM
xo3stiicTBe./

7. JTromunecueHums /[IoHsITHE «TFOMUHECIEHINAY». MEXaHN3M
JFOMUHECHEHINH. BUIBI MoMUHECTIEHINH: (DITyOpECIEHIHS 1
¢docdopecuenuys. TUITBI TIOMUHECIIEHIIMT: XEMHITIOMUHECLICHIINS,
OMOXEMIIIOMUHECLICHIIUS, KaI0TOTIOMUHECIICHIHS, PEHTT€HOMIOMHHECLICHIIHS,
TpuboIMOMHHeCceHIINs, hoTomoMuHecIeHIus. 3akoH CTokca.
JIroMuHeCIIeHTHBIH aHau3./

8. TernoBoe nznyuenue /Ilonsarue «remaoBoe u3nydenue». [lonsaTus «monHas u
CIEKTpabHasl Ty4eHCITyCKaTeIbHasI CIOCOOHOCTEY, «IIOJIHAS U CHIEKTpaIbHas
JTy4eNoNIONIATEeNbHAS CIOCOOHOCTEY, «a0COIFOTHO YEPHOE TEN0Y. 3aKOHBI
terutoBoro mnydenus: Kupxroda, Credana — bonsrimana, Buna. 3aBucuMocTsb
CIEKTPAIBbHON MIIOTHOCTH SHEPTETHIECKOH CBETUMOCTH a0COIIOTHO YEPHOTO
Tena OT JAJMHBI BOJIHBL./

9. ®ortoaddexr /Tlorarue «porodpdext». Bumsr porosrddexra: BHEITHHN 1
BHyTpeHHuil. Habmonenue BHemHero horoaddexra. 3aKkOHbI BHEITHETO
tdoroaddekra. Ypapaenue DiiHmreiina. PaboTa BeIxoa 3MEKTPOHA U3 METAILIA.
Kpacuas rpanuima gportosddexra./

10. Dddexr Komnrona. [asnenue ceera /OnbiT Komnrona. 3akoH cOXpaHeHHs
umnynbca anekrpona. Oneit I1.H. Jlebenena. JlaBnenue cBeta 1iisi aOCOIIOTHO
YepHOTO, 6EJI0r0 U 3epKanbHOro Tena./

11. BomHoBEIe cBOticTBa yacTull /Popmyna ne bpoitns. Judpakius 3meKTpoHOB
W HEUTPOHOB B KpucTaiwax. Heonpenenennoctu [eitzenbepra. CooTHOmEHHE
HeomnpeneneHHocTeld. BonroBas pynkums. Ypasaenus [lpenunrepa./

12. Mopenu cTpoeHus aroMa /AtomuctTiHaeckas moaeib. Monens Jx. ToMmcoHa.
IInanerapuas monens atoma. [loctynarel bopa. ®opmyna bansmepa. ®opmyna
Bamemepa — Punbepra. Criektp m3mydeHus atoMa Bogopoaa. Pagimyc opOuTe
anekTpoHa. CKOPOCTh 3JEKTpOHA. DHEPrus 3MeKkTpoHa. CreKTp SHeprui
JNIEKTPOHA. YPOBHH DHEPTUU./

13. DnemMeHTBhI COBpeMEHHOW (hU3MKM aTOMOB U MoJieKyl /KBaHTOBBIE yncIa:
IJIaBHOE KBAaHTOBOE YHUCIIO, OpOUTAIBHOE KBAHTOBOE YHCIIO, MATHUTHOE
KBaHTOBOE YHCIIO, CIIMHOBOE KBaHTOBOE uucio. [IpaBuia or6opa. [IpuHumn
[Maymn. [IpuaIMn MuarMyMa SHepriuu. [lepnoandeckas cucTemMa >JIeMEHTOB

J .M. Mennaeneena./

14. Crpoenue sigpa atroma /Mogenu cTpoeHHs aTOMHOTO sipa. O003HaueHMe
aToMHBIX sizep. M3ortomsr. M306apser. M3oToHbL JledekT Macchl. DHEpTHs CBSI3M.
Snepubie cuibl./

15. PagnoaktuHOCTb / [IOHSTHE «pagnOaKTUBHOCTEY. EcTecTBeHHAsS
PannoaKTUBHOCTG. VICKycCTBEHHAs paIHOAaKTUBHOCTG. THITBI pafiOaKTHBHOTO
pacnana: anbga-, 0era-, ramma-pacnaa. [lepuon nonypacnazna. 3akoH
paaroaKTUBHOIO pacraza. /

16. SAnepubie peakimu /[IoHsITHE «siIepHbIe peakiumy. Cxema sIepHOM
peakuuu. TUIIBI SAEPHBIX PEAKLIUIA: PeaKIMs aHHUTUIISLIH, PEaKInH JeICH s
SIep, PeaKI|y CUHTE3a szep./

17. DnemenTapusie yacTuipl /[IoHATHE «3IIEMEHTApHBIE YACTUIIBIY.
Knaccudukanms anemeHTapHBIX YacTull. B3anumoneicTsre 31eMeHTapHbIX
yactull. KBapku. @yHaamMeHTanbHbIe B3auMoaencTBusL./

Kputepuu onenku (Tabn.) AOBOASATCSA IO CBEACHHUS OOYYaroOIIErocs B Hadaje 3aHATHS.
Onenka o0bsiBIIIeTCA 00y4yaronieMycs HENOCPEACTBEHHO MOCIIE YCTHOTO OTBETA.

IIxaJua Kpurepuu oueHuBanus
Ornenka 5 - 00y4aroIUiCs TOTHOCTHIO YCBOMJI yUeOHBIN MaTepHalr;
(oTmIaHO) - TOKA3bIBACT 3HAHUE OCHOBHBIX IMOHATHH TEMBI, TPAMOTHO TTOJIB3yeTCs] TEPMUHOJIOTHEH;

- MPOSBIISIET YMEHUE aHAIM3UPOBATh U 00001aTh HHPOPMAITUIO, HABBIKH CBSI3HOTO
ONHUCaHUS SIBJICHUH U MPOIECCOB;

- IEMOHCTPUPYET YMEHHE M3JIaraTb MaTepual B ONpPeAesIeHHON JOrnuecKkoi
MOCJIEI0BATENbHOCTH;

- IOKA3bIBAET YMEHUE UJUTIOCTPUPOBATH TEOPETUYECKHUE MOJIOKEHHSI KOHKPETHBIMHU
MIpUMepaMu;
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BOIIPOCOB

- IEMOHCTPUPYET CPOPMUPOBAHHOCTh U YCTOHYMUBOCTh 3HAHUI, YMECHHIA U HABBIKOB;
- MOTYT OBITh JOMYIICHEI OIHA—/IBE HETOYHOCTHU IPU OCBEIICHUU BTOPOCTEIICHHBIX

Onenka 4

(xoporo) OJTMH M3 HEJIOCTATKOB:

OTBETA;

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAHMAM Ha OLIEHKY «5», HO TIPH 3TOM IMEET MECTO
- B YCBOGHHH MaTepHaia JOMyIIeHbl HeOObIIHe IpoOeIbl, He HCKAa3UBIIHIE COACPIKaHUe

- B U3JIOXKCHUH MaT€praja JOMYNICHbI HE3HAYUTEIBHBIC HETOYHOCTU

(YIOBIETBOPUTEIHHO)

Orenka 3

YCBOCHU MaTepuralia,

BOIIPOCOB;

- HEIIOJTHO WJIK HETIOCJIEAOBATEIIbHO PACKPBITO COACPIKAaHNE MaT€pHraia, HO IIOKa3aHO 06H_[€C
TIOHMMAaHHUE BOIIPOCAa U IMIPOACMOHCTPUPOBAHBI YMEHHUSA, 1OCTATOYHBIC IS JaTbHEHIITeTo

- UMCJIMCh 3aTPYAHCHUS UIIW JOMYIICHBI OIIMOKHU B OIIPCACIICHNH HOHHTHﬁ, HCIIOJIB30BAHHUHN
TCPMHHOJIOTHH, OITUCAHUN SIBJICHUM U IMPpOLECCOB, UCTIPABJICHHBIC MTOCJIC HABOAAINX

- BBISIBJIEHA HEJJOCTaTO4Has C(hOPMHUPOBAHHOCTH 3HAHWH, YMEHUH U HaBBIKOB,
0OyUarONINICS] HE MOXKET IPUMEHHUTh TCOPHIO B HOBOW CUTYallnu

(HEeyIOBIIETBOPHUTEIBHO)

Orenka 2 - HE PacKpPBITO OCHOBHOE COMEpKAHNE MaTepHaa,;

Marepuaa;

HCECKOJIbKMX HaBOAAMIUX BOIIPOCOB;

HaBbIKH

- 0OHapy)KeHO HEe3HAHWE WM HEMOHUMaHue OOJbIIeH Mt HanoOolee BaKHOH yacTu

- JOITYILICHBI OIIIMOKHU B OIIPEACIICHUN HOHHTI/Iﬁ, IIpH UCIIOJIb30BAHUN TEPMUHOJIOTUH, B
OIIMCAHUH SIBICHUH 1 IponueccoB, pCIICHUH 3a/1a4, KOTOPbIC HC UCIIPABJIICHBI IOCJIC

- HC C(bOpMI/IpOBaHLI KOMIETCHINU, OTCYTCTBYIOT COOTBETCTBYIOLINWE 3HAHUA, YMCHUA U

npodecCHOHAIBHON  00pa30BaTeNbHONW MPOTPAMMEI
IMUCLIAIIIUHEL.
HO3BOJIAIOIINNA

4.1.4. TectupoBaHue

TCCTI/IpOBaHI/Ie HCIOJIB3YCTCA JIs1 OLCHKU Ka4yeCTBa OCBOCHUA O6y‘IaIOIJ_II/IMCH OCHOBHOM

Tect mnpexacraBiser coOOi  KOMIUIEKC
YOPOCTUTH  NPOLEAYPY HU3MEpEHUs

[0 OTIEIbHBIM TEMaM WIH pa3jeiiam
CTaHIapTU3UPOBAHHBIX
3HAHUU

3aJIaHNM,

U yMeHuHl oOydaroIuxcsl.

O6y‘IaIOH_II/IMC$I BBIAAOTCA TCCTOBBIC 3aJaHHA C (bOpMYHHpOBKOﬁ BOIpocCa Hu IPCHIOKCHUCM

BbIO]

paTh OJUH HpaBI/IJII)HI)If/'I OTBCT M3 HCCKOJIbKMX BAPpUAHTOB OTBCTOB.

Ne

OreHOYHBIE CpPECTBA

KO[[ 1 HAUMCHOBAaHNUEC MHAWKATOpa
KOMIICTCHIIH

[Tpu yMeHbIICHUH CKOPOCTH JIBH)KEHHUS MOJIEKYII B 4 pa3a JlaBjcHUE
rasa pasa.

1) yBenmuumiocs B 2

2) yMEHBIIIIOCH B 4

3) yBenmumioch B 4

4) yMEHBIIWIOCH B 2

[Ipu morpyXeHuu B )KUIKOCTh KAIIMJUISIPHOM CTEKJITHHONW TPYOKH
YPOBEHb KHIKOCTH B HEH MOIHMMAeTCsl Ha 4 MM HaJl ypOBHEM
JKUJKOCTH B COOOIIAOImMMes ¢ HUM cocyze. Ecnu B3sTh Kannmisip
JaMeTp, KOTOporo B 2 pasa 0oJIblIe, TO BBICOTA MOAHSITHS KUIAKOCTH B
HeM OyzieT paBHa MM.

1)2

2)4

3)8

4) 16

Ecnu yBennunThb B 2 pasa 3HaueHue JeGopMHUPYIOILIEH CHITbI, HE MEHSIS
TUTOIA/Ib MTOTIEPEYHOTO CEUEHHS TeJla, TO 3HaU€HHE OTHOCHTEIbHON
nedopManum. ..

1) He U3MEHUTBCS

2) yMeHbIIUTHCS B 2 pasza

3) yBenuuutces B 4 paza

4) yBenuuutcs B 2 pasza

WneansHOMY 0JHOATOMHOMY ra3y Iepejany KoIu4ecTBo TernoTsl 700
Jx v ra3 cosepiumi padory 600 [x. BHyTpeHHsIs sHEprus rasa npu
oToM paBHa ___ JIx.

1)0

2) 100

Wa-1. OIIK-1

Pemaer TUIIOBBIE 3a7a4u
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3)- 100
4) 1300

5 HpI/I YBCJIIMYCHUUN CHUJIbI TOKA B 4 pai3a KOJIM4YE€CTBO TCIJIOThI,
BBIACIIACMOC Ha COITPOTUBIICHUM 3a TOXKE BPEMS, YBEIIUINUTCA B

pas(-a).
12
2)8
3)4

4) 16

6 OJeKTpOMarHUTHEIC BOJHBI, 00Magaromne OOJIBbIION MPOHUKAIOICH
CIOCOOHOCTHIO, BOSHUKAIOIINE TIPU B3PBIBE SICPHOTO OPYKHUS
BCJICJICTBHE PAJMOAKTHBHOTO Pacmaia sjiep, Ha3bIBaIoT ...

1) panuoBoIHAMH

2) pEHTT€HOBCKUM U3IyYeHHEM
3 uH(paKpaCHBIM U3TYICHUEM
4) raMMa-u3ITydYeHHEM

7 J7st OBBIMIEHNS TIpeAea pa3perieHns 00beKTHBa MUKPOCKOIIA
HeoOxomuMmo ... (BeiOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) yBeNMUUTE NOKa3aTeIb IPEIOMIICHHS CPEbI

2) yMEHBIIUTH NOKA3aTeb IPEIOMICHHS CPEBI

3) OCBETHTh MHKPOOOBEKT CBETOM C MEHBLICH IJIMHOI BOIHBI
4) 0CBETHTh MHKPOOOBEKT CBETOM C OOJBLICH IITHHOM BOJHEIL

5) YMEHBIIUTh YHUCIOBYIO allepTypy

8 JudpakiimonHast pemieTka 0CBeIacTcs 3eJIeHbIM cBeToM. [Ipu
OCBEIIIEHUHU PEIIETKA KPACHBIM CBETOM KapTHHA TU(PPAKIIHOHHOTO

CIIEKTpa Ha 3KpaHe ...
1) cy3utcs

2) pacmupurcs

3) He U3MEHUTCS

4) ucye3HeT

9 PamyxHas OKpacka MBIIBHBIX ITy3bIpEH OOBSICHSCTCS SIBICHUEM .. ..

1) nudpaxun

2) monspu3auu

3) uarepdepeHunu
4) nucriepcuu

10 | OxuH 7 TOT e CBETOBOW MOTOK MaNacT HOPMAIBFHO Ha 3ePKAIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHHE JIABJICHUS CBETa Ha
MEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1)1/
2) 1/4
3)4
4)2

Ilo pesympratam Tecra OOYyYarOLIEMYCSl BBICTABIISETCS OLEHKA «OTIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHOY.

Kputepun onenuBanus orsera (Tabil.) TOBOASTCS 10 CBEIACHHS OOydarolluxcs 10 Hadaja
TecTUpoBaHus. Pe3ynbrar TecTupoBaHHs OOBSBISAETCS OOYyYarOLIEMYCsl HEMOCPEICTBEHHO IOCIe

€ro cIa4u.
IIxauaa Kputepuu onenuanus (% npaBWIbLHbIX 0TBETOB)
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (xoporio) 70-79
Orienka 3 (YIOBICTBOPUTEIILHO) 50-69
Ornenka 2 (HEYTOBJIETBOPHUTEIHHO) menee 50

4.2. Tlpoueaypsl U OLlEHOYHbIE CPEACTBA JIJISI MPOBEAEHHS MPOMEKYTOUHOH aTTeCTAIUN

4.2.1. Dk3ameHn

DK3aMeH ABISeTCS (OpPMOM OIEHKHM KadyecTBa OCBOEHUS OOYYaroONIMMCS OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTeNbHON MPOTpaMMbI MO paszaenaMm AUCHHUILTUHBL [lo pesynbratram
9K3aMEHa O0Yy4YaroIIeMyCsl BBICTABISIETCS OLIEHKA «OTIMYHOY», «XOPOLIO», «YIOBJIETBOPUTEIHHO»

HJIN <HCYHOBJICTBOPUTCIIBHO).




DK3aMeH MO IUCUUIUIMHE IMPOBOAUTCA B COOTBETCTBUU C PACHHCAHHEM MPOMEKYTOUHOU
arTecTallid, B KOTOPOM YKa3bIBa€TCs BpeMs €ro NpPOBEICHHsS, HOMEp ayIuTOPHUH, MECTO
MPOBEJCHUS] KOHCYJAbTAIMU. YTBEpPXKACHHOE pacHUCcaHHe pa3MellaeTcs Ha HHPOPMALMOHHBIX
CTCHJIaX, a TAaK)Ke Ha OUIIUATBHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUN [JI MPOMEKYTOUHOM arrecTalud OOYyYaroIlIMXCS yCTaHABIIMBAETCA
paboueil mporpaMMoii JUCIUILIMHBI U JJOBOJUTCS /10 CBEACHHS 00yJalONIMXCs B Hadaje ceMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuilo, Jektopamu. C pa3pelieHus 3aBeayolero kadeapoi
Ha 9K3aMEHEe MOXET MPHCYTCTBOBAThH IpeErojaBareib Kadeapsl, MPHUBICUCHHBIN Ui MOMOIIHA B
npueMe SK3aMeHa. B ciydyae OTCYTCTBUS BeOyILIEro IperojaBaTeliss S5K3aMeH IPUHHUMAETCS
IpernojiaBaTesieM, Ha3HaY€HHBIM PacTIOPsKEHUEM 3aBEAYIONIEro Kadeapoid.

[IpucyrcTBHEe Ha 3K3aMeHe NpemnoaaBareneii ¢ Apyrux kadeap Oe3 COOTBETCTBYIOIIETO
pacrnopspKeHUs PeKTopa, MPOpEeKTopa Mo y4yeOHOW M BOCHHUTATENbHOW paboTe WM 3aMeCTUTEIs
nupektopa MHcTHTyTa IO yueOHOU paboTe He JOMYCKAeTCH.

Jlyia mpoBeieHHs 3K3aMeHa BEOyILIUi MpernojaBareib HaKaHyHE IOJy4yaeT B CEKpeTapuare
JUPEKTOpaTa 3a4eTHO-3K3aMEHALMOHHYIO BEIOMOCTb, KOTOpasi BO3BPALIAETCS B CEKpETapuar mocie
OKOHYAHUSI MEPOIIPUATHS B JIEHb IPOBEACHUS SK3aMEHA WM YTPOM CIEAYIOLIETO JTHSI.

DK3aMeHbl MPOBOAATCA MO OWieraM B yCTHOM WJIM NUCBMEHHOM Buje, JHOO0 B BHJE
TECTUPOBAHUS. K3aMEHAIMOHHbIE OWJIEThl COCTaBISIOTCS IO YCTaHOBIEHHOW ¢opme B
COOTBETCTBUU C YTBEPXKJACHHBIMU Kadeapoil 3K3aMeHAIlMOHHBIMH BOTPOCAMH M YTBEPKIAOTCS
3aBelyronnM Kadeapoil exxerogHo. B 6uiiere cogepKUTCs TpU Bompoca: 2 TEOPEeTHIECKUX BOIIpoca
¥ OJIHO MPAKTUYECKOE 3a/IaHuE.

DK3aMeHaTopy MpeOCTaBIsAETCs MPaBO 3a7aBaTh BOIPOCHI CBEpX OWieTa, a TakkKe MOMUMO
TEOPETUYECKUX BOIPOCOB JaBaTh IS PEIICHUS 3aJa4dl W NPUMEPHI, HE BBIXOSIINE 33 PaMKH
MPONCHHOTO MaTepHaa Mo u3y4aeMoi TUCIUTUIHHE.

3HaHUs, YMEHUS M HABBIKH OOYYAIOLIMXCS OTPENENSIOTCS OUEHKAMH «OTIMYHOY, «XOPOIIOY,
«YIOBIIETBOPUTEIBHOY», «HEYIOBICTBOPUTEIHHO» U BBICTABISIOTCS B 3a4€THO-IK3aMEHALMOHHYIO
BE/IOMOCTb B JICHb SK3aMEHa.

[Tpu mpoBeeHUH YCTHOTO SK3aMEHa B ayAUTOPHH HE JOJDKHO HAXOAWThCsS Oolsiee IIecTH Ha
OJTHOTO TIPETIO/IaBATEIIS.

[Ipu mpoBeneHUM YCTHOTO SK3aMEHa OOydaroluiicss BhIOMpAaeT SK3aMEHAlMOHHBIA OWIIET B
CIIy4alfHOM TOpSAJKE, 3aTeM Ha3bIBaeT (aMWINIO, MMs, OTYECTBO M HOMEp 3K3aMEHAIMOHHOTO
ounera.

Bo Bpemst sk3ameHa oOydarommecs MOTYT TIOJNB30BarbCs C pa3pemieHdst dK3aMeHaropa
OporpaMMOM JMCLUIUIMHBI, CIIPABOYHOW M HOPMATHBHOM JMTEpaTypoOil, APYIrMMHU MOCOOUSAMH U
TEXHUYECKHMU CPEICTBAMH.

Bpems moarotoBku OTBEeTa MpH clade SK3aMeHa B YCTHOM (opMe JOJKHO COCTaBIATH HE
MeHee 40 MUHYT (110 JKeTaHHI0 00Yy4aroIerocs OTBET MOXKET ObITh TOCPOYHBIM). Bpems oTBeTa — He
6onee 15 MUHYT.

OO0yuaromuiicsi, HCTIBITHIBAIOIINI 3aTPYIHEHHUS MIPH MOJTOTOBKE K OTBETY 110 BBIOPAaHHOMY UM
OuseTy, UMeeT NMpaBo Ha BBIOOpP BTOPOro OmiieTa ¢ COOTBETCTBYIOIIMM IPOAJICHHEM BPEMEHH Ha
noAroToBKy. [Ipr oKOHYATETLHOM OICHMBAHWHU OTBETA OIIEHKA CHIDKAETCS Ha OAWH Oayul. Beimaua
TpeThero OmiieTa He pa3peraeTcs.

Ecnu oOyuarommiicss sBWJICST Ha S5K3aMEH, M, B3SB OWJIET, OTKa3ajicsi OT MPOXOXKICHUS
aTTecTallud B CBS3M C HENOATOTOBJIEHHOCTBIO, TO B  BEJOMOCTH €My BBICTABISETCA OLIEHKA
«HEYIIOBIIETBOPHUTEIBHO.

Hapymenne AMCHUIUIMHBI, CIUCHIBAaHHE, MCIOJIb30BaHUE OOYYArOIIMMUCS HEpa3pelIeHHbBIX
MIEYaTHBIX M PYKOITUCHBIX MaTrepHajoB, MOOWMIBHBIX Tele(pOHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BUJOB JTMUYHOW KOMMYHUKAIIMOHHON M KOMITBIOTEPHOM TEXHUKHU
BO BpeMs aTTeCTAIlMOHHBIX HCIIBITAHUH 3ampemieHo. B ciydae HapymeHUs 3Toro TpeOOBaHUS
npernojasaresb 0053aH YJaJIUTh OOYydYaloUIerocs W3 ayJUTOpPUU M NMPOCTABUTh €My B BEIOMOCTH
OIICHKY «HEY/IOBIIETBOPUTEIHHO.

BricTaBneHne OLIGHOK, TOJNYYEHHBIX MPH TOJABEIECHUHM PpE3YIbTaToB IMPOMEKYTOUHON
aTTeCTallid, B 3a4€THO-DK3aMEHAI[MOHHYIO BEIOMOCTh M 3a4eTHYIO KHWKKY IPOBOIAHWTCS B
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MPUCYTCTBUH camoro odOyuatomierocs. [IpenogaBarenn HeCyT MepCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh U TOYHOCTH BHECEHUS 3alHCEell O pe3yibTarax MPOMEKYTOYHOM arrecTaluu B
3a4€THO-9K3aMEHAIIHOHHYIO BEJOMOCTb.

HesBka Ha sK3aMeH OTMEYaeTCs B 3aU€THO-IK3aMEHAIMOHHOM BEJIOMOCTH CJIOBAMH «HE
SIBUJICS.

Jnst  oOydaromuxcsi, KOTOpblEe HE CMODIM CIarh S5K3aMEH B YCTAHOBJICEHHBIE CPOKH,
VYHUBEpPCUTET yCTaHABIMBAaET TMEPHOJA JIMKBUAAIMHU  33J0JDKEHHOCTH. B 3TOoT  mepuon
MpEenoJaBaTe/ii, MPUHUMABIINE IK3aMEH, JIOJDKHBI YCTAHOBUTH HE MEHEe 2-X JIHEW, Korja OHH
OyayT mpuHUMaTh 3aa0pkKeHHOCTH. MHdopManus o JUKBUIAIMHM 33J0JHDKEHHOCTH OTMEYaeTcs B
9K3aMEHAIIMOHHOM JIUCTE.

OOyuaromumMcsi, MMOKa3aBIIMM OTJIMYHBIC W XOPOIIME 3HAHWUS B TEUYCHHUE CEMECTpa B XOJIe
MOCTOSTHHOTO TEKYLIEro KOHTPOJIS YCIIEBaEMOCTH, MOXKET OBbITh IMPOCTaBiIeHAa SK3aMEHAIlMOHHAs
OLIEHKa JOCPOYHO, T.€. 0e3 caaun 3Kk3aMeHa. OLleHKa BBICTABISAETCS B SK3aMEHALIMOHHBIN JIMCT WU
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WNHBanuapl 1 JIMlia ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbSI MOTYT CJIaBaTh 3K3aMEHbI B
MEXCECCHUOHHBI TMEpUOI B CpPOKH, YCTAHOBIECHHBIE WHAMBHUAYAJIbHBIM Y4YE€OHBIM IUIAHOM.
WNHBanuapl ¥ Jua ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMU 3/I0POBbsI, UMEIOIINE HAPYIICHHUS! OIMIOPHO-
JBUTATEIbHOIO ammapara, JOMYCKAIOTCS Ha arTeCTAllMOHHBbIE HCIBITAHUS B COMPOBOXKICHUH
ACCHCTEHTOB-COIIPOBOXKJAOLIUX.

[Ipouenypa mpoBeaeHHsS] MPOMEXKYTOUHOM arTecTaluu s OCOOBIX CIy4yaeB H3JIOKEHA B
«IlonokeHnH O TEKYIEM KOHTPOJIC YCIEBAEMOCTH M MPOMEKYTOUHOM arTeCcTalliu OOy4aroIInXcs
no OIIOII 6akanaBpuara, cienuanurera u Mmaructparyps» GI'bOY BO Hxno-Ypanbckuii [AY.

No OrnieHOYHBIE CPEICTBA Kon n HaumeHoBaHue
WHIHKATOpa
KOMIIETCHITHN
1 1. Marepus u ee Buabl /[lomarme «matepusi». Bumer matepmm. [Momsarus | UI-1. OIIK-1
«BEIICCTBO» M «IOJie». BuIpl B3aMMOIeHWCTBUI W WX cymHOCTb. [loHATHe | Pemaer THHOBBIC
«(pmsuxay. Pons ¢usuku B mpodeccun./ 3aaun
2. JlBwxenue u ero ¢opmsl /IlonsTHE «IBMKEHNUEY». DOPMBI IBIDKEHHS MaTepuu | MpodeccroHaIbHON

U UX CYIIHOCTb. MeXaHN4eCKOe IBU)KEHUE U €TO BUIBL./

3. Kunemaruka mnocrtynarenbHoro JjBikeHust /IloHsTHE «IOCTyHaTeabHOE
nBiwkenue». Cucrema orcyera. Teno orcuera. CriocoObl ONMpeae eH s MOIOKEHUs
Tena B mpocTpaHcTBe. llepememienne. CKOpOCTh: MIHOBEHHas M CpexHSS.
YckopeHue: MrHOBeHHOE, cpeHee, nosHoe. CocTaBsonye yCKopeHusl./

4. Jlunamuka mnocrtynarensHoro nsrkenusi /Ilepsbiit 3akon HplotoHa. Macca
tena. MueptHocth. [lnotHOoCTh BemectBa. Btopoit 3akoH Herotona. Cuna.
Wwmmynbc Tena. 3aKoH cCOXpaHEeHUs HMITynbca. Tperuii 3akoH HeroToHa./

5. DHepreTHyeckHe XapaKTEPUCTHKU IIOCTYNATENbHOTO IBIXKEHUs /JHeprus.
Kunernueckast n nmoreHnuanbpHas sHeprus. [lomHas MexaHudeckast SHeprus. 3aKoH
COXpaHEHUS MEXaHUIecKoi sHeprun. Mexanmdeckas padora. KI1/]. MomHoCTb./

6. Kunemaruka BpamarenbHoro — nBikeHust /IloHsTHE — «BpaliaTeabHOE
JIBIDKEHHE». YITIOBOE IepeMelleHre. YITIOBas CKOPOCTh: CPEIHSAS M MTHOBEHHasl.
VYriioBoe yckopeHHe: cpeliHee 1 MTrHOBEHHOE./

7. JluHamMuKa BpAaIIaTeIbHOrO MABMWXKEHHS /MOMEHT HWHEPIUH MaTepHaIbHOM
Touku u Tena. Teopema Illteiinepa. MomeHT ummynbca. MomeHT cuibl. Ilneuo
cuiel.  OCHOBHOE  ypaBHEHHME  JWHAMMKHM  BpallaTelbHOTO  JBIDKCHHSA.
Hentpudyruposanue./

8. DHepreTHuyeckHe XapaKTEPHCTHKH BpAIIATEIbHOTO JBIKEHUS /JHeprus.
Kunernueckast sHeprus. 3akoH COXpaHEHHMsS MEXaHWYECKOH SHEpruu Al Tela,
YYacTBYIOIETO OJHOBPEMEHHO B IOCTYHATEJBHOM M BPAILATEIbHOM JBHKECHUU.
Mexannueckast paboTa 1 MOIIHOCTb./

9. XapakrtepucTuku KosieOarenbHoe jBwkeHHe /[loHsATHE «KoOnebaTenbHOE
JIBIDKCHHE». YpaBHEHHE TapMOHHMYECKHX KoseOaHuil. CwmermeHue. AMIUIUTYIA.
I[uknmmyeckas gactora. YactoTta konedbanus. [lepruon konebanus. Paza xonebaHuit.
CxkopocTtsb kosebanus. Yckopenue. Cuiia. DHeprus./

10. Buapl MexaHMYEeCKHX KojecOaHuii u ux ypaBHenus /Ilo xapakrepy
¢usngeckoro mporecca. Ilo xapakrepy 3aBucHMOCTH OT BpemeHu. Ilo cmocoOy
BeIHYXAeHUA. [lo Xapakrepy m3MeHeHHs aMIUTyAbl. CIoKeHHe TapMOHHYECKUX
KoJIeOaHH OHOTO HAINpaBIICHHS./

JIEATEILHOCTH Ha
OCHOBE 3HaHHMI
OCHOBHEIX 3aKOHOB
MaTeMaTHYECKHX,
€CTeCTBEHHOHAYYHBIX
JUCLHUILINH C
TIPUMEHEHHEM
HHPOPMAITMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHI
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11. Tapmonmyeckuid ocumwusTop /IIoHATHE «TapMOHWYECKHH —OCLHMILISTOPY.
[NonsTHe «pu3nYecKuii MasiTHUKY. YpaBHEHUE JABMKECHHS (U3MYECKOTO MasTHHKA.
Yacrota u neproa kosebanuii pusndeckoro MasiTHuka. [ToHATHE «MaTeMaTHIeCKui
MasTHHUK». YpaBHEHHE IBMXCHHUS MaTeMaTHIECKOTO MasTHUKA. HacToTa U mepuon
KOJIeOaHNH MaTeMaTHYeCKOTO MasTHUKA. [IOHATHE (IIPYXMHHBI MAasTHHK.
YpaBHeHHNE IBIDKEHHUS MPYKHHHOTO MasTHHKA. YacTtota W Tepuo] KojeOaHMiA
MPY>KUHHOTO MasiTHHUKA./

12. BomHOBOW mporecc W ero xapaxktepucTHKu /TIOHATHE «BOIHOBOW IPOIECC)
(MexaHn4eckast BoyHa). MICTOYHUKM MEXaHWYECKUX BOJH. YCIIOBHS BO3HUKHOBEHHS
MeXaHHYecKuX BoOJH. JlauHa BonHBL CKOpPOCTH BOJHBL YacToTa BOJHEIL
PacnpocTpaHenue BOJH B pa3iMYHBIX cpedax. VHTEeHCUBHOCTb. YPOBEHb
UHTEHCUBHOCTU.  IpoMKocTb.  AKycTudeckoe  JAaBleHHEe.  AKycTHUecKoe
conporusieHue. Bekrop VYmoBa. CBoiicTBa MEXaHHMYECKHX BOJH: OTpPaKEHHE,
TpeJIOMIICHIE, TIOTTIOIIeH e, HHTepdepeHmus./

13. Tumsl mexanudeckux BonH / Ilomepednsie u TPOIOIBHBIE BOJHEL. BomHOBas
noBepxHOCTh. PpOHT BoONHEL IInockme m chepudeckue BOTHBI M UX YPaBHEHUS.
berymme n crostame BonHBI, X ypaBHeHHs. CHEKTp 3BYKOBBIX BOJIH: MH(pPa3ByK,
CJIBIIIMMBIH 3BYK, YIIBTPa3ByK./

14. OcHoOBHBIC TONOXEHUS CIeIaNbHON Teopuu otHOcuTenbHOCTH (CTO)
/MpuHuun  otHocutenbHOocTH — [ammnes.  OCHOBHOE — TIOJIOKEHHE — TEOPHU
otHocurenbHoCTU. [TocTynarer CTO Ditnmiretina. [IpeodpazoBanus Jlopentia./

15. OcHOBHBIE 3aKOHBI CIIELUATIBHOW TEOPHH OTHOCHTEILHOCTH /PeIsTUBHCTCKHIA
3aKOH CIOXEHHA CKopocTed. OCHOBHOM 3aKOH pPENATHUBUCTCKOM TUHAMUKU
MaTepuaibHOW TOYKH. 3aKOH B3aMMOCBSI3M MEXKAY MacCOd M CKOPOCTHIO. 3aKOH
B3aNMOCBA3H MAaCChl U 3Hepr1/11/1./

16. OcHOBHBIE MOHATHS M YPaBHEHHUS MOJEKYISIpHOH ¢(u3uku /MneansHbIH Tas3.
HaBnenne. OcnoBHoe ypaBHeHrne MKT. YpaBHeHHE cOCTOSHHS HAEAIBLHOIO rasa.
VYpaBuenne MenneneeBa-Knaneiipona. Ilocrosinnast bonbpimana. ®usumueckuit
CMBICI IOCcTOsIHHON BonpimMana./

17. OcHOBHBIE TOJIOXKEHHS MOJEKYIIpHO-KHHeTHuecko Tteopun /IlepBoe
nonoxenne MKT. Monekyna. Atom. KommuectBo BemecTtBa. MomsipHas Macca
BemlectBa. Bropoe mnonoxenne MKT. bpoyHoBckoe nBmxkenue. Juddysus
BeriectB. Tperbe monokenue MKT. I'paduk 3aBHCHMOCTH CHIIBI B3aUMOJICHCTBHS
OT PacCTOSIHUS MEX/y MOJIEKyJIaMu./

18. [BwxeHue Mmosekyn BemiecTB /Haumbomee BeposiTHas ckopocth. Cpenssis
KBaJipaTu4Hasi ckopocth. Cpennsisi apudmerndeckas ckopocts. OmeiT LlTepHa.
Kpusas pacrmpesneneHus MOJIEKyll HICaIbHOTO ra3a Mo cKopocTsiM. Pacnpenenenne
Makcgemna. Pacripenenenne bomsimana./

19. SBnenust mnepenoca /[loHsATHE <«SBIEHHS NepeHOCa». eIIONPOBOIHOCTD.
3akon Dypre. [Ipumeps! TemmonpoBogHocTH. Juddysnsa. 3akon Duka. [Ipumeps
mud¢dy3nn  BemecTB, HAaXOIMIIMXCS B PA3IMYHBIX arperaTHbIX COCTOSHHUSX.
Bsi3kocTs wim BHyTpeHHee TpeHue. 3akoH Heiotona. KosdduuuneHr Bs3kocTn xak
XapaKTepUCTUKA CBOMCTB XUIKOCTEH./

20. MonexyinsipHble siBiieHUs1 B razax /['azo00paznoe cocrosiue. M3oTepMuueckuii
nporiecc. 3akoH bBoia-Mapuorra. ['padukm  H30TEpMHUYECKOrO — Mpolecca.
W300apueiii mporece. 3akoH Ieii-JTroccaka. I'paduku m300apHOTO Mmporecca.
N3zoxopHusrii ipotiecc. 3akon [lapmst. ['paduxu nzoxopHoro nporecca. AauabaTHblid
nporiecc. YpasHenue [lyaccona. ['paduku aauadarHoro nporecca./

21. PeanbHble ra3sl u napsl /[IoHATHA «peambHBIN Ta3» H «mapy». HeHaCHIIeHHBIH
nap. Haceimennsnii map. Kpuruueckoe cocTtosiHue BemecTBa. AOCOIIOTHAs
BIQXHOCTh BO31yXxa. MakcumainbHas BIaXHOCTh Bo3ayxa. OTHOCHTENbHAs
BIQXHOCTh  BO31yxa. [IpuOOpbl 1ist  M3MEpeHusl BIAXHOCTH  BO3AyXa:
TICHXPOMETPBI, THTPOMETP BOJIOCSIHON, rUrporpad./

22. MornexynsipHple  siBieHHsT B OKUAKOCTSIX /[IOHSATHE <OKHIKOE COCTOSIHUE
BEILIECTBaY. XapakTep MOJEKYJISIPHOTO IBMXEHHUS B KUAKOCTAX. [loBEpXHOCTHBIN
cloil B KMAKOCTAX. MonekyisipHoe maBiieHHe. [loBEpXHOCTHOE HATSDKEHHE.
Kos¢ddurmment mnoBepxHocTHOrO HarskeHns. CMadnBaHWE W HECMadMBaHUE.
Kamunnspusie sisnenus. ®opmyna bopemnu-Xiopena./

23. MornexynsipHble sIBJICHUs B TBepIbIX Tenax /[IoHsATHE «TBEplIO€ COCTOSIHUE
BemlecTBay. Kpucraminiyeckne ©  aMopdHbIE TBEpAble Tella.  Xapakrep
MOJIEKYJISIPHOTO JIBHKEHUs B TBepAbIX Tenax. [loHsTne «aedopmanus», ee BUIBI U
tunbl. 3akoH ['yka. Moaynb ynpyrocTu Kak XxapakTepHCTHKa CBOMCTB TBEPAbIX TeJl./
24. OcHoBHbIe NOHATHS TepMoauHaMuKH /TepmoanHamuka. TepmoanHamuueckas
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chucTeMa M ee¢ THIBL. TepMOIMHAMHMYECKHE Mapamerpbl. TepMoanHaMuyeckoe
COCTOSIHHE CHUCTeMBbI. TepMoaMHaMUUECKHIA TPOLIECC U €0 THIIBL./

25. Buyrpennsis sHeprusi rasa /Temmeparypa. CpemHsisi KHHETHYCCKAsi dHCPIHS
JBIKEHHUS MOJIEKyl. Yo creneHei cBoOoabl. BHyTpeHHS SHEPIHs OXHOTO MO
rasa u 1o6o# Macchl raza. CriocoObl H3MEHEHHST BHYTPEHHEH SHEPTHH CHCTEMBL./
26. TemmooOomennsle mporeccsl /TemmonpoBogHocTh. 3akoH Dypbe. Ilpumeps

TEIJIONPOBOAHOCTH. Konsexkuusi. Ucnapenue. TeroBoe U3JTyYEHUE.
TermoeMKocTh. YmenbHas TEIIOEMKOCTh. MoIsipHasi TeII0eMKOCTh. 3akoH [ecca.
VnensHoe TeIJI0CO/IePKaHNE MPOAYKTA. TemnmonpoayKiusi. VnenpHas

TETIONPOAYKIHS./

27. TlepBoe Hayajo TEpPMOAMHAMHKM M €ro NPUMEHEHHWE K H30Ipoleccam
/®u3NYecKuii CMBICI TEPBOIO 3aKOHAa TEPMOIUHAMUKH. [IprMeHEeHHe mNepBOro
3aKOHa TEPMOAMHAMHUKH K HW30TEpPMHYECKOMY, H300apHOMY, HW30XOPHOMY U
aanabatHOMYy mporieccy. [IprMeHeHne mepBoro 3akoHa TEPMOAUHAMUKH K KHBOMY
opranusmy./

28. TemnoBsle papuratenu /[loHSATHE «TEIUIOBBIE IBHUTATEIN». YCTPOWCTBO
terutoBoro  geurarensd. Llukn Kapro. Kosdoumment monesnoro medcTBus
terutoBoro aeuratens. [Tytn nosemmenns KI1/{ TermoBoro qurarens./

29. Dutponus /Monsarue «QHTPOTIHY. [onstre «oOpaTtuMbIit
TePMOAMHAMUYECKUNA TPOILECCy. DHTPOMHS HU3O0JIUPOBAHHON CHUCTEMBI MPHU
o0paTuMOM  TEpMOAMHAMHYECKOM  mpoliecce.  [loHATHe  «HEOOpaTUMBIHA
TePMOIMHAMUYECKUH IMpoIlecc». OHTPONUS H3OJHUPOBAHHONW CHUCTEMBI IPH
HeoOpaTHMOM TEpPMOANHAMHUYECKOM Tpolecce./

30. Bropoe wHauwamo TepMoauHaMuKHd / BTopoil 3aKkOH = TEpPMOAMHAMHUKH.
IIpuMeHeHre BTOpOro 3akOHa TEPMOJMHAMHUKHU K m3omporeccaM. [{ukn Kapho Ha
muarpamme T-S. IlpuMeHeHHE BTOpOTO 3aKOHa TEPMOIMHAMUKHA K  JKABBIM
opraHuzMam./

31. DOnekrpocraruka /DIEKTPUYCCKUHA 3apsn. OIEMEHTAPHBIN JICKTPUICCKHMA
3apsan. Bumel 3apsmoB. BzammopelicTBue 3apsDKEHHBIX Tel. DICKTPH3ALUS Tell.
3axon KynoHa. 3aKoH cOXpaHEHHS dIEKTPUIESCKOTO 3apsiaa./

32. Dnekrpuueckoe moie B BakyyMme / [loHsATHE «onmexTpudeckoe money. CBoHCTBa
anekTpudeckoro nois. Hanpsokennocts. IlpuHnun — cynmepnosuuuy — HOJEH.
[Morennuan. Ilpunnun cynepnoszuuuu moied. PaGora momsa. Teopema [aycca.
[TpumeHeHne HIEKTPUUECKOTO MOJIs B CEJILCKOM X03siiicTBe./

33. BermiectBo B 3JEKTpHYECKOM moyie /J[BUXKEHHE 3apsHKCHHBIX YacCTHI[ B
ajeKTpuueckoM 1ose. IloHsATHE «IpOBOIHUKY. SIBIIEHHE BIEKTPOCTaTHUECKON
WHIYKINHA. DIEKTPOEMKOCTh npoBoaHuka. Konnerncarop. [loTeHnmansHas sHeprus
KoHAeHcaTopa. lloHsATHE «IUANIeKTpuKky». [lomsapu3anus AWANIEeKTpUKa. [pymmsl
JU3JICKTPUKOB: TOJNSIPHBIE, HEMOJSPHBIC, KPHUCTAUTMYECKUE, CETHETOIICKTPHUKH.
OTHOCUTENBHAS qUAICKTPHUYECKas MPOHUIIAEMOCTD CPEBL./

34. OcHOBHBIE TIOHATHA TOCTOSHHOTO  3JeKTpudeckoro Toka /[loHsaTus
(OQIEKTPUUYECKUN  TOK»,  IIOCTOSHHBIH  AIIEKTPHYCCKHA  TOK».  YCIOBHUSA
CYIIECTBOBaHMS  ANeKTpuyeckoro Toka. Cmima Toka. IInoTHOCTH  ToOKa.
DrekTpoaBKyiias cuia. Pabdora Toka. MomrHocTh TOK. IlociemoBarenbHOE u
nmapajjielbHOe  COCJUHEHHWE  TPOBOJHHUKOB.  [IpuMeHeHHEe  MOCTOSHHOTO
ANEKTPUYECKOTO TOKA B CEJILCKOM X03HCTBE./

35. OcHOBHbBIC 3aKOHBI MMOCTOSIHHOTO 3JEKTpUuYecKoro toka / 3akoH Oma yis
OTHOPOIHOTO ydYacTKa ILemnu. BomsrammepHas xapaktepucTuka. COIpOTHBICHHE.
VYrensHOE CONMPOTHUBICHUE. YICTbHAS JICKTPUUECKas MPOBOTUMOCTh. 3akoH OMa B
muddepeHnuanpHOM BHIe. 3akoH OMa Js HEOXHOPOAHOTO YYacTKa IeNH. 3aKOH
Owma it nonHo# nenw. 3akoH J[xoyns-Jlenmna. TermoBoe neficTBre Toka./

36. IMocToSHHBIN MEKTPUIECKUN TOK B Pa3IMIHBIX cpefax /INeKTPHIECKUI TOK B
MeTautaXx. OIEKTPUISCKHH TOK B Ta3ax. lIpupoma 3IIEKTPHUYECKOTO TOKAa B
ANMEKTPONMUTAaX. [IOHATHA «IIEKTPOIHUTHI», «IICKTPOIUTUIECCKAS THCCOIMAIIUS
3akonsr Papanes mis snekrponusa. [lomynpoBogauku. [Ipupona 3MeKTpUIECKOTO
TOKa B TOJIYIPOBOAHUKAX. THIIBI MPOBOIUMOCTH TOTYTIPOBOTHIKOB./

37. MaruuTtHoe moJje, ero CBOMCTBA M XapakTepUCTUKU /IIOHSATHE «MarHUTHOE
nosie». CBoiicTBa MarHUTHOTO oM. HAyKIus MarauTHOTO moyst. Crita Ammepa.
MaruuTHOE B3auMOJIEHCTBHE MPOBOJHUKOB C TOKOM. MarHuTHasi MPOHUIIAEMOCTh
cpenbl. MarHUTHBI NOTOK. MarHUTHBIH MOMEHT. HampsikeHHOCTh MarHWTHOTO
nojst. [IpuMeHeHre MarHUTHOTO TOJIS B CENIECKOM XO3SHUCTBE./

38. MarnutHsie cBoiictBa BemectB /Ilpupoma MarHeTm3ma. JlMaMarHeTHKH.
ITapamarseTuku. @eppomMarseTuku. [IBHkeHIE YaCTUI] B MATHUTHOM IT0JIE./

36




39. DnekTpoMarHuUTHas MHAYKIHS U CAMOMHAYKIMS /SIBIEHHE IIeKTPOMAarHUTHOH
uaaykiud. Onelit @apanes. 3axoH Dapajess Aas ANEKTPOMATHUTHOW HMHIYKIUU.
IIpaBuno Jlenna w mpaBwiIo mpaBol pyku. SBiaenme camomHmykiuu. OJ[C
caMOMHAYKIMHU. VIHIyKTHUBHOCTD IPOBOJHUKA./

40. Tlepemenssrii smexTpuueckuii Tok /IloHsTHE «mIepeMeHHbI TOk». [padumk
nepeMeHHoro Toka. [lomyuenue nmepeMeHHoro Toka. Jleicreyrontue (3¢ exTuBHbIE)
3HAUCHUS CHJIBI TOKA M HAIPSKEHHUS MepeMEHHOTo Toka. CONpOTHBICHNE B LETIAX
MIEPEMEHHOTO TOKAa: aKTUBHOE, MHAYKTUBHOE, EMKOCTHOE M IOJHOE (MMIICIAHC).
PaGora ¥ MOIIHOCTH MEPEeMEHHOTO TOKa. [IpuMeHeHHE IEepPEeMEHHOTOo
JNEKTPHUYECKOTO TOKA B CEILCKOM XO3SHCTBE./

41. DnexrpomarauTHoe mnone /[loHsATHE «ANEeKTpOMarHuTHOE mone». OCHOBHbBIE
HNOJOKEHUsT Teopuun MakcBe/uia JUis 2ME€KTPOMAarHUTHOTO MOJIA. YpaBHEHMS
MakcBeiuia 1j1st 3JIeKTPOMarHUTHOTO T10JIsL./

42. DnexrpoMarHuTHBIC KoiebaHus /[IoHATHE «ANEKTPOMAarHUTHBIE KOJICOAHFID.
Bugpl  9MeKTpOMAarHMTHBIX — KOJEOaHWH:  CBOOOOHBIE W BBIHYX/ICHHBIC.
KonebarenpHbIlf KOHTYp. OHEpPrusi 3/IE€KTPOCTATHYECKOrO IOl KOHAEHCATopa.
OHeprusi MarHUTHOTO TIOMSI KaTyIIKH. ODHEPTUs 3JIEKTPOMAarHUTHBIX KolcOaHHMIA.
YacroTa 1 mepruoa cOOCTBEHHBIX KOJIeOaHuit./

43. DnextpoMarHUTHbIE  BONMHBI  /[loHATHE  «RNEKTpPOMAarHWTHAas  BOJHAY.
IInoTHOCTH MOTOKA 3JIEKTPOMAarHUTHOM dHepruu. Bekrop VYmosa-IlolinTHHrA.
JluanazoHbl SNIEKTPOMArHUTHBIX BOJIH: PaJHOBOJHBI, MH(QpPAKpacHOE W3IyuYCHHE,
BUJIUMBIH CBET, YNIBTPa(UOIETOBOE U3TyUeHHE, PEHTTEHOBCKOE U3JIy4eHUE, raMMa-
m3nydenue. VX ¢usnueckue XapakTepHCTHKH, HCTOYHHKH, CBOMCTBA, 0O0IacTH
NpUMEHEHUs./

44. DnemeHThl TeoMmeTpuuyeckod ontuku /CBeroBoW Jyd. OTHOCHTENBHBIN
TIOKa3aTellb IIPEJIOMIICHUs. AOCONIOTHBIM TIOKa3aTenb MpENTOMIICHHS. SIBieHus,
BO3HHUKAIOIINE Ha TPAHUIIE pasliesia Cpel: OTPaXEHHE, NPEIIOMIICHHE, OTPaKCHHE.
Yron mHONHOTO OTpaXEHWsA. 3aKOH IPSMOJIMHEHHOTO pPAaCHpOCTPAaHEHUS CBETa.
3aKOHBI OTPaKEHUS U TIPEJIOMJICHHS CBETa Ha TPaHMIIE paszaera cpen./

45. OcHoBbl  (Qotomerpum  /[lomatme  «poTtoMeTpus».  DHEPreTUICCKUE
(hoToMeTpruUecKre BEIUUNHBIL: MOTOK M3Ty4eHHS, CHJIa W3JTy4eHHs, OOIydCHHOCTb,
SHepreTuYeckas CBeTUMOCTb, DHEPreTHYeCKast IpKOCTh, IKCIO3ULIUS, CIIEKTpaIbHAs
TUIOTHOCTh SHEPreTHYECKON CBETUMOCTH. CBETOBBIE ()OTOMETPUUYECKUE BETUUUHBL:
CBETOBOM IIOTOK, CHJIa CBETa, OCBEIIEHHOCTb. D(QeKTHBHbIE (POTOMETpHYECKHE
BEJIMUMHBI JUIsl yNbTpadroIeToBOW 4acTH CIIEKTpa: 3pUTEMa, SPUTEMHBIH IOTOK,
CHJIa JPUTEMHOT0 OOJy4eHHs, SpHUTEMHas OONyYeHHOCTb, OaKTEPHLUIHOCTD,
OaKTepHUIMAHBIA TOTOK, CWiIa OaKTEPHIUIHOTO OONy4eHHs, OaKTepHIUIHAS
00ITy4eHHOCTB./

46. Untepdepenmms ceera /[loHstne «wHTEpdepeHIHs cBeTay. KorepeHTHbIC
BoJHBL. Crioco0bl HaOmoneHus nHTepdepernnu: onsiT FOHra, Ounpusmsr dpeHens,
3epkana @penens, MHTepPEpEeHIMS Ha TOHKWX IUIEHKax. PasHOCTh Xoma BOJIH.
YcnoBus BO3HMKHOBEHHS WHTEP(EPEHIMOHHBIX MAaKCHMYMOB W MHHHMYMOB.
Onpenenenne pe3ydbTHPYIOIMICH aMIUTUTYAbl KojdeOaHWH TpU  HAJOKEHUH
KOT€PEHTHBIX BOJIH. [IpuMeHeHue uuTepdepeHun./

47. Jludppaxkums u mnomspuzauus cBera /IloHsatue «audpakuus». YciaoBus
HaOmonenust nudpaxuuu. udpakuus cBera Ha JUQpaKIMOHHON peleTke.
VYcnoBus BO3HMKHOBEHHST MAakCMMyMOB ¥ MHUHUMYM Judpakuuu. [loHstus
«ECTECTBEHHBIN CBET» U «IIOJIAPU30BaHHBIN cBeT». [loslyueHne Nossipu30BaHHOIO
cBeTa. 3akoH Mairoca /i1 onpe/ie]IeHUs] THTEHCHBHOCTH CBETA NPOLIEIIETO Yepes
MOJSIPU3aTOp, — AHANM3aTop,  TONSApU3aTOp M aHanu3arop.  lIpuMeHeHHe
TOJISIPU3AITIH./

48. Jucniepcust cera /Ilonstue «aucnepcus». Buapl aucnepcun: HOpMasbHas,
aHoManbHas. [loHATHE «crieKTp». Buapl CreKTpoB: MCHYCKaHWS W MODIOLICHUS.
CrutomHsle, THHEWYAThIE U MoJIocaThie CIeKTPhl. CIIeKTpaabHBIN aHaIH3./

49. TlormomeHune (abcopOuus) cBera /IIOHATHE «IOMIOLIEHHE CBETa». 3aKOH
Byrepa. Koa¢ddurmment nornmomenus. 3akon byrepa — bepa. Ontndeckas mioTHOCTb
BemectBa. Koaddumnuent npomyckanus. [IpuMeHeHne B CETECKOM X035 CTBRE./

50. JlromuHecuenuus /IloHsATHE «JIFOMUHECUEHIHUS». MeXaHNU3M JIIOMUHECIIEHIINH.
Buner  momubecnennuu:  dayopecuieHiss W docdopecueHusa.  Turbl
JIOMHUHECLECHIIHU: XEMUJIIOMUHECLICHIUS, OGMOXEMITIOMUHECLICHIINS,
Ka/IOTOJIOMUHECLIEHIIMS,  PEHTTCHOJIOMHHECHCHIUSA,  TPUOOIIOMHUHECLCHIIHS,
(doromomuHecteHnus. 3akoH Ctokca. JIOMUHECIICHTHBIN aHaIH3./

51. TemnoBoe mznyueHue /IloHsTHE «TeIUIOBOE M3IydeHHE». [IOHATHS «I1OTHAS U
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CIEKTpaJIbHAsl JIy4EHCITyCKaTeNbHasi CIOCOOHOCTBY», «IIOJHAsi M CIEKTpajbHas
Jy4enonionaTesbHas CIOCOOHOCTB», «a0COJNIOTHO YEpPHOE TEJ0». 3aKOHEI
terioBoro manydenus: Kupxroda, Credana — bompiimana, Buna. 3aBHCHMOCTH
CIEKTPAIbHON INIOTHOCTH SHEPreTHYECKON CBETHMOCTH a0CONIIOTHO YEPHOTO TEja
OT JUTMHBI BOJHEL/

52. ®otordpdexr /Tlonstre «porodddexr». Bumpr dorodrddexra: BHEmHHN H
BHyTpeHHuH. HalOmonenne BHemHero ¢orodp¢exra. 3akoHB BHEIIHETO
tdoroaddexra. YpaBHerune DifHinTeitHa. Pabora BBIXO#a 31MEeKTpoHa W3 METallIa.
Kpachas rpanunna ¢poroaddekra./

53. Oddexr Komnrona. [aBnenue cera /Onbir KomnrToHa. 3akoH COXpaHCHHS
ummnynbca anektpona. Onbir [1.H. JleGenesa. [laBnenue cBera sl abCOJIOTHO
YEpHOT0, 0EJI0T0 U 3epKaJIBHOTO TeJa./

54. BonHoBsle cBoiicTBa yactul /Dopmyna ne bpoiins. Audpakiust 31MeKTpOHOB U
HEUTpOHOB B Kpucramwiax. HeompenenenHoctu IeisenOepra. CooTHomIeHHE
HeompeneneHHocTel. BoinroBas pynkums. Ypasaenus llpennnrepa./

55. Mopnenn crpoenus aroma /Aromuctrdeckas monenb. Monens k. TomcoHa.
IInanerapnas Monenb aroma. Iloctymatel bopa. ®@opmyna banemepa. ®opmyna
Bampmepa — Pumbepra. CrekTp wu3mydeHns aroma Bopopona. Pammyc opOHTEI
anekTpoHa. CKOpOCTh JJEeKTpoHA. OHeprus dJekTpoHa. CIeKTp SHeprHid
JJIEKTPOHA. YPOBHU SHEPTHH./

56. DneMeHTHl COBpeMEHHON (M3MKM aroMoB M MouieKyn /KBaHTOBEIE uucia:
IJIaBHOE KBAHTOBOE YHUCIIO, OPOUTAIBFHOE KBAHTOBOE YHCIIO, MATHUTHOE KBAaHTOBOE
9HCII0, CIUHOBOE KBaHTOBOe uucno. IIpaBuna or6opa. [Ipunnun [aynu. Ipusnun
MHHUMYMa 3Hepruu. [lepronuueckas cuctema anementoB /.M. Menzneneesa./

57. Crpoenne sapa aroma /Monenu cTpoeHHss aroMHoro spa. OO0o3HaueHHe
aToMHBIX snep. M3oromer. U3ob6apel. M3oToHb [edexr macchl. DHeprus CBS3W.
Snepubie cuibl./

58. PagmoaxktmBHOCTE /  IloHATHE  «pamuoakTHBHOCTH».  EcTecTBeHHas
paaroaKTUBHOCTh. VICKycCTBEHHAs paJMOAKTHBHOCTh. THIBI pagdOaKTHBHOTO
pacmama: amba-, Oera-, ramma-pacman. Ilepmon momypacmaga.  3akoH
paaroaKTUBHOTO pacmaza. /

59. Snepubie peakuun /[loHsTHE «sinepHble peakuun». Cxema sIepHON peakiny.
Tunel SAEpHBIX peakUMid: peakunus aHHUTWIALNY, PEaKUUU IeJICHU sAep, peakiuu
CUHTE3a szep./

60. DnementapHbie YaCTHUIIbI /TlonsTue «3JIEMEHTapHbIE YaCTULIBI».
Knaccudukarus seMeHTapHBIX YacTull. B3anMoneiicTBre 2IeMEHTapHBIX YaCTHIIL.
Ksapku. ®yHnamMeHTabHBIC B3aUMOACUCTBHSL./

61. M3mepeHme IUIOTHOCTH CITHPTA

62. l3mepeHne MIOTHOCTH PacTBOPA COJIU

63. M3mepenne ummynbca Tel 0 B3aUMOAEHCTBUS

64. M3mepenne uMmmyinabca Tel MOCIe UX B3aNMOACHCTBUS

65. HccnenoBaHue 3aBHCHMOCTH YITIOBOTO YCKOPEHHS BpAalIaroLIerocsl Tena OT
MOMEHTa Bpallarolel CUJIb

66. HMccnenoBaHue 3aBHCUMOCTH YITIOBOI'O YCKOPEHHs BpallarolIerocsi Tena OT
MOMCHTAa UHEPUHU

67 Ha6J'HO}:[eHI/Ie BJIMSAHUA [UIMHBI MAaT€MaTU4YC€CKOTO MasTHHKAa Ha IMEpUoa €ro
KoseOaHus

68. H3mepeHue yCKOpEHHS CBOOOMHOTO MAJACHHS METOJOM MAaTeMAaTHYCCKOTO
MasTHHKA

69. M3mepeHnne  OTHOCHTENBHOH  BI@QKHOCTH  BO3AyXa  aclHpandOHHBIM
MICHXPOMETPOM

70. M3mepeHne OTHOCHUTEIHHON BIQ)KHOCTH BO3yXa CTATHYECKUM IICHXPOMETPOM
71. M3mepeHne OTHOCHUTEIHHON BIQXKHOCTH BO3yXa TUTPOMETPOM BOJIOCSHBIM

72. V3amepeHHe OTHOCHUTEIILHOW BIIaXKHOCTH BO3AyXa rurporpadom

73. H3smepenue kod(huIMenHTa BI3KOCTH TUCTUILTUPOBAHHOM BOIBI

74. W3mepenue k03¢ UIMEHTA BASKOCTH CIHPTa

75. W3mepenune ko3 duiimeHTa moBEpXHOCTHOTO HATSKEHUS YKUIIKOCTH

76. HccnenoBaHue yHIpyrux CBOHCTB KOCTHOW TKaHH

77. HaGmoaeHue oCcuuIorpaMMBbl IEPEMEHHOTO TOKa

78. HaOmiomenue  OCHMIUIOTpaMMBI  OHOIONYIEPUOAHOTO  BBINPSIMIICHHS
MepEMEHHOTO TOKa

79. HaGmiomenwe  ocuwulorpaMMbl  JBYXIOJIYNIEPUOAHOTO  BBIIPSIMIICHUS
IIepEeMEHHOT0 TOKa
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CBCTOBBIX queﬁ

80. M3mepenne MHAYKIIMY MAarHUTHOTO IOJIS

81. HM3mepeHwne 351eKTPOIIPOBOIHOCTH )KUBOH TKaHH

82. H3mepeHue yaeapbHOTO COMPOTHBICHHS KUBON TKaHU

83. Usmepenue yBenum4yeHHs: 0ObEKTHBA U BEIMYHHBI MUKPOOOBEKTA

84. OmpenerneHue anepTypsl U Mpeaeia pa3penieHnss MUKPOCKoa

85. H3mepeHne OCBEIICHHOCTH B J1a00OPaTOPHH

86. M3mepeHme CHIIBI CBETA JaMIThl HAKaIWBAHUA

87. U3mepeHne IIHMHBI CBETOBOW BOJHBI IPH HPSMOM M HAKJIOHHOM IaJCHUH

88. M3mepeHune KOHI[CHTPALIUH PACTBOPOB ONTHYCCKH aKTHBHBIX BEIICCTB
89. HaOmnroneHue crieKTpoB MCITyCKaHUs CBETa
90. HaOnroneHue CrieKTpOB HOIJIONICHUS CBETA

[IIkana u KpUTEpUN OLIEHUBAHUS OTBETAa 00YYAIOIIEroCs! MPeICTaBICHBI B TAONIHUIIE.

I xkana

KpuTtepuu oneHuBanusi

OueHka 5
(oTM4HO)

- 00yJaroIuiics MOJHO YCBOMI yueOHBIN MaTepual;

- TOKa3blBae€T 3HAHHE OCHOBHBIX MOHATUI AWUCHUIUIMHBI, TPAMOTHO IIOJIB3yeTCs
TEepPMUHOJIOTHE;

- TPOSIBIISIET YMEHHWE aHaJIW3UpOBaTh M 0000IIaTh MH(POPMANWIO, HABBIKM CBS3HOTO
OTNUCaHMA SIBJICHUH U MPOLECCOB;

- JEMOHCTPHpPYET yMCHHE  H3j1araTb Marephal B OINpPEAEICHHOH JOTn4ecKoi
MIOCIIEA0BATEIHHOCTH;

- TIOKa3bIBaET YMEHHE MWJUIIOCTPHPOBATh TEOPETHUCCKUE ITOJIOKCHUS KOHKPETHBIMHU
TIpUMepamu;

- IGMOHCTPHPYET CPOPMUPOBAHHOCT M YCTOMYMBOCTh 3HAHUI, YMEHUI1 U HABBIKOB;

- MOTYT OBITH JOMYIIEHBI OJHA—JBE HETOYHOCTH MNPU OCBEIICHHH BTOPOCTEIIEHHBIX
BOIIPOCOB

Ornenka 4
(xopor1o)

- OTBET YHOBJIIETBOPSECT B OCHOBHOM TPEOOBAHHSAM Ha OLICHKY «5», HO IIPU 3TOM HMEET
MECTO OJIVIH U3 HEJOCTATKOB:

- B YCBOGHHMH yueOHOTo MaTepuaa JAOIYILIEeHb IPOOEbl, He MCKA3UBILUE COJCPIKAHHUE
OTBETAa;

- B U3JIOKCHUU MaTCpuraja JoNyICHbl HE3HAYUTECIIbHBIC HCTOYHOCTHU

Onenka 3
(YIoBIETBOPUTEIHHO)

- 3HaHHE OCHOBHOIO MPOrPaMMHOIO MaTepuaja B MHHUMAJIBHOM o00OBbeMe,
MOTPEIIHOCTH HETPUHIUIIHAIBHOTO XapakTepa B OTBETE HA IK3aMEHE: HEMOJIHO WIN
HEIIOC/IEIOBaTeIbHO  PACKPBITO COJIEp)KaHHWE Marepuana, HO IIOKa3aHO oOlee
MTOHUMaHKE BOIPOCOB;

- WMEJNCHh 3aTpyAHCHHS WIM JONyIIEHbl ONIMOKM B OINpPEAEICHHH IOHATHH,
HCTIONIb30BaHUM TEPMHUHOJIOTHH, ONHCAHUM SBJICHWH W IIPOIECCOB, HCHPABICHHBIC
TI0cjIe HaBOJSIINX BOTIPOCOB;

- BBIABICHA HENOCTAaTo4YHast  c(OPMHPOBAHHOCTH 3HAHWH, YMEHHH M HaBBIKOB,
00yUarONINIACs] HE MOXKET IPUMEHHUTh TEOPHIO B HOBOW CUTYalluH

Orenka 2
(HEyIOBIIETBOPHUTEIBHO)

- mpoOenbl B 3HAHUSAX OCHOBHOTO IPOTPAMMHOTO Marepuaia, NPHHIAIHAIbHBIE
OMMOKH TIPX OTBETE Ha BOTIPOCHI;

- 00HapyeHO HE3HAHWE WJIM HEMOHWMAaHuEe OONbIIeH WM HanboJiee BAKHOW YacTH
yueOHOro Marepuara;

- JOITYIICHBI OLINOKH B OIIPEaACIICHUN HOHHTHﬁ, IIpU UCIIOJIb30BAHUN TCPMHUHOJIOTHUH, B
ONMCAHUU SIBJICHUM M IPOLECCOB, KOTOPbIE HE MCIPABICHbI IOCIE HECKOJIBKUX
HaBOJANIUX BOIIPOCOB;

- HC C(I)OpMPIpOBaHI)I KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHWSA, YMCHUA U
HaBbIKU

TecToBbIe 3aaHus 110 JUCHUITIIINHE

Ne O1eHOUHBIE CPEACTBA Kon n HammeHOBaHME
MHINKaTOpa KOMIIETCHIINU
1 1. Bce, 9To Hac OKpY)KaeT, YTO IMO3HAETCS C IIOMOIIBI0 OPTaHOB YYBCTB, WA-1. OIIK-1

Ha3BIBAETCH ...
1) BemecTBOM
2) marepueii

Peraer TumnoBblie 3a1a4u
po¢eCCHOHATBHON
JIESITEIbHOCTH Ha OCHOBE

3) monem 3HaHUI OCHOBHBIX

4) Tenom 3aKOHOB MaTeMaTHYEeCKHX,
€CTECTBEHHOHAYYHBIX

2. Bun Matepuu, U3 KOTOPOTO COCTOSIT TeJa, HA3bIBACTC ... JCLUIUIMH C
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1) BemiecTBOM
2) MoJIeKy0it
3) monem

4) aromMoM

3. Bun marepuu, OCPEACTBOM KOTOPOTO B3aMMOCHCTBYIOT Tella, HA3bIBASTCH ...
1) BemiecTBOM

2) MOJIeKyII0i

3) monem

4) atoMmom

4. I'paBUTAIIMOHHOE B3aUMOJICHCTBHE OCYILECTRIISICTCS MEXKITY 3a CUeT
TPaBUTAIIMOHHOTO TOJIS.

1) Tenamu, 00NAAIOIIUMH MacCOM ITOKOS

2) TenaMu 00aTAOIIMMH 3aPSAIOM

3) aeMeHTapHBIMH YaCTHIIAMH

4) HyKJIOHaMH BHYTpPH sipa aromMa

5. DIeKTpOMarHuTHOE B3aUMOJCHCTBHE OCYIICCTBISICTCS MEXKITY , 32 cUeT
3NIEKTPOMArHUTHOTO TIOJIAL.

1) tenamu, 06agaAIOIIMMU MAaCCOM MOKOSI

2) TenaMu 00TATAOIIMMH 3aPSIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHaMH BHYTpH sipa aromMa

6. Cnaboe B3aUMOJICHCTBHE OCYIICCTBISICTCS MEXIY ...
1) Teaamu, 0671 JAIOIIMH MaCcCOM TIOKOS

2) Tenamu 00N JAOIIMMU 3PS IOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHAMH BHYTPH sIpa aToma

7. CunibHOE B3aUMOJICHCTBHE OCYIECTBIISIETCS MEXKY ...
1) Tenmamu, 06IaJAIOIIUMA MACCOM MOKOSI

2) TenaMu 00TAAAOIIMMH 3aPSIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHaMH BHYTpH siIpa aromMa

8. (opMa IBIKEHHST MAaTEPHH BKIIFOYAET B CeOs H3MEHEHH,
TIPOMCXOJIAIINE HA YPOBHE 0OMIECTBA, OOMIECTBEHHBIX OTHOIIEHHH.

1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) CounasnpHas

9. (bopMa IBIDKEHHsI MAaTEpUH BKJIIOYAET B ce0sl IIPOLIECCHI,
CBSI3aHHBIC C MPEBPAICHIEM BEIIECTBA, PEaIn3yeTCsl Ha YPOBHE MOJICKYJIbI
1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) ConmanbHas

10. (hopma IBIDKCHHS MaTepUU BKIFOYAET B ceOs TBIKCHUE
9NIEMEHTAPHBIX YaCTHII M TOJIEH, peanu3yercs Ha YPOBHE MHUKPOCTPYKTYPEI
(Monexyna, aTom, JIeMEHTapHbIE YACTHUIIbI)

1) Ousnueckast

2) XumMudeckast

3) Buonornyeckas

4) CounasnbHas

11. (opMa JIBIKEHUS] MaTepUH BKIIIOYAET B ce0st (QYHKIIMOHUPOBAHHE
Y pa3BUTHE )KUBBIX OPTaHU3MOB, PEAIU3YETCS HA YPOBHE KIICTKH

1) Ousnueckas

2) XuMuueckast

IIPUMEHEHHEM
nH(pOopMaLMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTHH
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3) Buonoruyeckast
4) CounanbHas

12. B 3aBHCHMMOCTH OT BH/a TPACKTOPHU MEXaHHIECKOE JBIKCHHE MOKET OBITS ...
(BrIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsmMonMHeHOE

2) paBHOIIEpEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONUHEHHOE

6) Mo OKPYKHOCTH

13. B 3aBHCHMOCTH OT XapakTepa U3MEHEHHsl CKOPOCTH Pa3IMYAIOT JIBIKEHHE . ..
(BrIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsmMonMHeHOE

2) paBHOIIEpEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) Mo OKPYKHOCTH

14. Bextop ckopocCTH BCerna ...

1) coBmagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONIOKEH HANIPABICHHIO TBIKCHHUS Tella
3) coBmagaer ¢ HampaBJICHUEM JBUKCHHS Tela

4) IPOTUBOIIOJIOXKHO HATIPABJIEH BEKTOPY YCKOPESHUS

15. Ecnu Teno ABIKETCsI 3aMEJICHHO, TO BEKTOP YCKOPCHHS BEKTOPY
CKOPOCTH.

1) conanpasnex

2) mepIeHINKYISIPeH

3) HampaBeH MPOTHBOMOIOKEHO

4) pacronioxkeH Mo yIiioM K

16. Ecnu Teo ABMKETCs yCKOPEHHO, TO BEKTOP YCKOPCHHSI BEKTOPY
CKOPOCTH.

1) pacmonoxeH Imof YoM K

2) mepIeHIUKYISIpeH

3) IPOTHBOIIOIOKHO HAIIPABICH

4) coHamnpasieH

17. Ecnu pyKosiTKa PaBoro BMHTA BPAI[aeTCsl B HANIPABIICHAH [BIIKCHUS TEJIa T10
OKPYKHOCTH, TO MOCTYIATEILHOE JBUKEHHE BUHTA YKAKET HANIPABJICHUE
BEKTOpA. ..

1) yrioBoro mnepeMenieHus

2) yIJI0BO# CKOPOCTH

3) yIII0BOTO yCKOpEHHMS

4) MOMeHTa UMITyJIbCa

18. BekTop yIioBOro yCKOpeHHs: COHAPABIICH C BEKTOPOM YIIIOBOI CKOPOCTHU MPH
JBUKECHHUL.

1) paBHOMEpHOM

2) paBHO3aMEIICHHOM

3) yCKOpeHHOM

4) HepaBHOMEPHOM

19. BekTop yIiI0BOTO YCKOPEHHMS MPOTHBOIIOIOKHO HAIPABJIEH BEKTOPY YIIIOBOM
CKOPOCTH MPH JIBHYKCHUH.

1) paBHOMEpHOM

2) 3aMeNICHHOM

3) paBHOYCKOpEHHOM

4) HepaBHOMEPHOM
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20. CropocTb Mstua Maccoi 50 1, OpOIIEHHOTO BEPTHKAIBHO BBEPX, MEHSETCS 110
3akoHy v=12-10t. 3HaueHre MOy UMITylIbCca MS4a Yepe3 2 CEKYHABI IIOCIIe
HayaJyia IBWKEHUS paBHO _ krem/c. (0,4)

1)0,4

2) 400

3)-0/4

4)4

21. Cropoctb Mstua Maccor 100 1, OpOIIEHHOTO BEPTUKAIBLHO BBEPX, MEHSETCS 110
3axoHy v=40-8t. 3HaueHne MOy UMITyJIbCa MA4a yepes 4 CeKyHblI Iocie Hadana
JIBIDKEHUS paBHO KreM/c.

1)-08

2) 800

3)0,8

4)8

22. Jla"bI TPH TeNa: CINIONTHOM TUCK, TOHKOCTEHHBIN UINHID (TpyOa) U map,
IpHYeM Macchl M U pagnychl R ocHOBaHMH I¥cka U TPpyObl U paguyc mapa
onnHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 LEeHTp Tena. [l MOMEHTOB MHepLuii
paccMaTpuBaeMbIX TeJI BEPHBIM SIBISETCS yTBEPKICHUE, UTO ...

1) HanOOJBIIUM MOMEHTOM MHEPIIMH 003 aeT AUCK

2) HaubOJBLIMM MOMEHTOM MHEPIMH 00 aeT map

3) MOMEHTBI HHEPLIUH BCEX TPEX TEJ OJUHAKOBBI

4) HanGOoIBIIUM MOMEHTOM HHEPLIUH 00JIaaeT Tpyoda

23. JlaHbI TpH TeNa: CILTONTHOHN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0a) u mmap,
IpHYeM MacChl M U pagnychl R ocHOBaHMH Mcka U TPpyObl U pagnyc mapa
oxuHakoBbl. Och BpallleHUs IPOXOAUT Yepe3 LEeHTp Tena. JJisi MOMEHTOB HHEepLUii
paccMaTpUBaeMBIX TeJl BEPHBIM SBIISCTCS YTBEP)KACHHE, 9TO ...

1) HanMeHBIIMM MOMEHTOM MHEPLMHU 00NlaaeT IUCK

2) HaMMEHBIIMM MOMEHTOM MHEPLHUH 001aaeT map

3) MOMEHTBI HHEPIIUH BCEX TPEX TE OAMHAKOBBI

4) HaMMEHBIIUM MOMEHTOM HHEPIIUHU 00NaacT Tpyoa

24. Eciiit BeKTOPBI CHITBI M IEPEMEIICHUS COHATIPABIICHBI, & YTOJI MEKIY HUMH
pageH 0, To paboTa, COBEpIIICHHAS CUJIOH ...

1) paBHa HyIIO

2) MakCUMaJIbHA ¥ TIOJIOKUTEIIbHA

3) nonoxuTeIRHA

4) MakcHMAalbHA U OTPHIATEIbHA

25. Ecinu BEeKTOp CHJIBI TIEPIICHNKY/ISIPEH BEKTOPY IIEpPeMeIIeHusI, TO padora,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyITIO

2) MakCHUMaJTbHA U MOJIOKHUTETbHA

3) monoxuTenpHa

4) MakcUMaJbHa W OTPHIATEIbHA

26. Ecnm yron Mexxay BEKTOpaMU CHITHI B TiepeMetneHus paseH 180, To pabora,
COBEpIIEHHAs! CHIIOH ...

1) paBHa HyIIO

2) oTpunarenbHa

3) nonoxuTeILHA

4) MakcUMaJbHa M OTPHIATEIbHA

27. Ha vacTwuily, HaXOASIIYIOCs B Havajie KOOPIMHAT, ICUCTBYET CHIIA, BEKTOP
KOTOpO# omnpenensercs BeipakeHuem F=21 -3j. Pabota, coBepIieHHast TON CHIIOI
MIpY MIePEeMEIEHNH YaCTUIIBI B TOUKY ¢ kKoopauHaramu (5;0) paBHa Jox.
1)-15

2) 25

3)23

4) 10
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28. Ha vacTuiy, HaXOASIIYIOCs B Ha4aje KOOPIHMHAT, ACHCTBYET CHIIA, BEKTOP
KOTOPOU ompezensiercs BeipaxkenneM F=41 +3j . PaboTa, coBepiicHHAs 3TOW CHIION
MIPY MIePEMEIEHNH YaCcTHUIIBI B TOUKY ¢ koopauHaramu (0;5) paBHa JIx.

1) 15

2) 25

3) 23

4) 10

29. Ha vacTuiy, HaXOASIIYIOCs B Hadajie KOOPIMHAT, ICUCTBYET CHIIA, BEKTOP
KOTOPOU ompezensiercs BeipakenneM F=2i +3j . Pabota, coBepIicHHAs 3TOH CHION
MPY TIEPEMEIICHUY YaCTHIIbI B TOUKY ¢ KoopauHatamu (5;5) pasaa _ JIxk.

1) 15

2) 25

3) 23

4) 10

30. Ha gactuiy, HaXOAAIIyIOCs B Hayajle KOOPAUHAT, ISUCTBYET CUIIa, BEKTOP
KOTOPO# ompexnensiercs: BeipakeaneM F=4i -5j . Pabora, coBepiieHHas 3TOH crimoit
MIPY TIEpEeMEIICHAN YaCTHIBI B TOUKY ¢ KoopAuHatamu (2;-3) paBHa _ JIxk.
1)-15

2) 25

3) 23

4) 10

31. Ipu yMeHblleHNH B 4 pa3a JUIMHBI HUTH MATEMAaTHYECKOTO MAsITHUKA MIEPHOT
KOJICOAHHS ...

1) He u3MeHHTCS

2) yBenmuuutcs B 4 pasza

3) yBenmuuurcs B 2 pasza

4) ymeHbIIuTCS B 2 pasa

32. Tlpu yBenu4eHUH B 4 pa3a [UIMHBI HUTH MATEMATHYCCKOTO MasTHUKA H
yBEJIMYCHNH MacChl Ipy3a B 4 pasa, IepHo/ KoJaeOaHus ...

1) He u3MeHHUTCS

2) yBenuuurcs B 4 pasa

3) yBenuuurces B 2 pasa

4) ymenbutes B 2 pasa

33. Ipu yBennueHHH Macchl rpy3a B 4 pa3a IepHoi KoJieOaHus Ipy)KHHHOTO
MasTHHKA ...

1) yBenuuurcs B 2 pa3a

2) He U3MEHHUTCS

3) yBenuuurcs B 4 pasa

4) yMeHbIIUTCS B 2 pasa

34. Tlpu yBenau4yeHUH B 2 pa3za Macchl Ipy3a U YBEJIMUSHNUH KECTKOCTH TPYKUHBI B
2 pa3a, nepuoj] kojeOaHus MPY>KHHHOTO MasiTHHKA ...

1) He u3MeHuTCS

2) yMeHbIIUTCS B 2 pa3a

3) yBenunuutces B 2 pasa

4) yBennuutces B 4 pasa

35. B oCcHOBe cHelHAIBLHOW TEOPHH OTHOCHTENBEHOCTH . ..

1) GbLT MOTOKEH KCIIEPUMEHT, TOKA3aBIINi HE3aBHCHMOCTH CKOPOCTH CBETa OT
CKOPOCTH JIBIKCHUS NICTOYHUKA U TIPHEMHHKa CBETa

2) GBLT MOJIOXKEH IKCIIEPUMEHT TI0 H3MEPEHUIO CKOPOCTH CBETA B BOJIE

3) GBUTH TIOJIOKEHBI TIPEACTABICHHUS O TOM, UTO CBET ABISIETCSI KOJICOaHHEM
HEBUJUMOTO dpupa

4) GbUIa MONOKEHA THITOTE3a O B3aHMOCBA3H MAaCChl M SHEPTHH

36. [Ipu ycTaHOBIICHHN COOTHOLIEHHS MEKY 3aKOHAMH KJIACCHYECKOH MEXaHUKH U
CIEeMaJIbHON TEOPHH OTHOCHTEILHOCTH BEPHBIM yYTBEPXKICHUEM SIBIISIETCS ...
1) BTOpbIE OJHOCTHIO ONPOBEPrato MepBbie
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2) BTOpBIEC IEPEXOAAT B MEPBHIC IPH ABWKCHUH YACTHI[ CO CKOPOCTHIO MHOTO
0oJIbILIe CKOPOCTH CBETA

3) mepBbIe IEPEXOAST BO BTOPBIC IPH ONUCAHUA MUKPOYACTHILL

4) BTOpBIE MEPEXO/IIT B IEPBBIC NMPH ABIKEHUH YaCTHIL CO CKOPOCTBIO MHOTO
MEHBIIIE CKOPOCTH CBETa

37. CKopocCTh cBeTa B BaKyyMe HE 3aBHCHT OT CKOPOCTH JIBIKCHUS HICTOYHUKA U
HaOJromaTesnst — 5TO IPUHLMII ...

1) oTHOCHTENBEHOCTH

2) moCTOSIHCTBA

3) HEe3aBUCUMOCTH

4) cooTBETCTBUS

38. ®u3nYECKUE ABIEHNA B OMMHAKOBBIX YCIOBHAX MPOTEKAIOT OMMHAKOBO BO BCEX
MHEPLHUAILHBIX CHCTEMAX OTCYETA — ITO IPHHLIMII ...

1) OTHOCHTENBLHOCTH

2) IOMOJHUTEIBHOCTH

3) cooTBETCTBHSA

4) He3aBHCHUMOCTH

39. Kocmuueckuit kopabiib ¢ AByMsI KOCMOHABTaMH JIETHT co ckopocTbio v=0,8c (c
- CKOPOCTh CBETa B BAKyyM€) B CUCTEME OTCUETA, CBSI3aHHOM C HEKOTOPOM
ianeTo. OJMH U3 KOCMOHABTOB MEJJICHHO TIOBOPAYMBAECT METPOBBIN CTEPIKEHD U3
MOJIOKEHUS 1, MEPIICHANKYISIPHOTO HATIPABJICHUIO ABMXKCHUS KOPaOs, B
MOJIOXKEHHE 2, TapaljieIbHOe HAPaBJICHUIO IBKeHUs. [[JIMHA 3TOTO CTEPXKHSA C
TOYKH 3pEHIsI HAOMI0IaTelIs, HaXOIAMIEToCs Ha TUIAHeTe, ...

1) m3mensercst ot 1,0 M B monoskernn 1 10 0,6 M B IIOJIOKEHUH 2

2) uzmenstercs ot 1,0 M B moioskeHuu 1 10 1,67 M B IOJI0KEHUH 2

3) paBna 1,0 M npu 110001 €0 OpUCHTAIIUA

4) uzmenstercs ot 0,6 M B monoxkenuu 1 10 1,0 M B onoskeHnn 2

40. Kocmuueckuii Kopadib ¢ IByMsi KOCMOHaBTaMH JIETUT cO ckopocThio v=0,8c (c
- CKOPOCTh CBETa B BAKyyM€) B CUCTEME OTCUETA, CBSI3aHHOM C HEKOTOPOM
wianeTo. OJMH U3 KOCMOHABTOB MEIJICHHO TIOBOPAYMBAET CTEPKEHb NIUHOMN 0,6
M H3 MOJIOXKEHUS |, mapaieIbHOTO HAPABICHUIO TBHKEHUS KOPaOJIs, B
MOJIOKEHHE 2, IEPICHAUKYISPHOE HATPaBICHHUIO ABIKEHUS. J{JIMHA 3TOTO CTEpKHS
C TOYKH 3pEHUs HaOIIoIaTeN s, HaXOAAIIETOCs Ha IUIaHeTe, ...

1) m3mensiercst ot 1,0 M B monoskernu 1 10 0,6 M B IOJIOKEHUH 2

2) uzmensiercs ot 1,0 M B mojioskenus 1 10 1,67 M B ojI0KeHuH 2

3) paBna 1,0 M nipu 11000 €ro OpUEHTAIIUH

4) uzmenstercs ot 0,6 M B monoxenuu 1 10 1,0 M B onoskeHnu 2

41. Kocmudeckuit kopabiib JIETUT O CKOpOCThIo v=0,8¢ (C - CKOPOCTh CBETa B
BaKyyMe) B CUCTEME OTCUeTa, CBA3aHHOMN ¢ HEKOTOpOil raneToit. OauH u3
KOCMOHABTOB MEJJICHHO TOBOPAaYMBAET METPOBBIN CTEPKEHDb U3 TIOJOXKEHHS 1,
MEPIEeHIUKYSIPHOTO HAMIPABJICHUIO IBUKESHHSI KOPaOisi, B TIOJIOXKEHHE 2,
napajuieIbHOE HAIIPABJICHUIO BUXKEHHS. JIJIMHA 3TOTO CTEPXKHS C TOUKHU 3PEHUS
JIPYTOTO KOCMOHABTA ...

1) m3mensiercst ot 1,0 M B nonoskernn 1 10 0,6 M B IIOJIOKEHUH 2

2) uamensiercs ot 1,0 M B mojtoskenuu 1 10 1,67 M B ojI0KeHuH 2

3) paBna 1,0 M nipu 11000# €ro OpUEHTAIIMA

4) uzmensiercs ot 0,6 M B momoxkenuu 1 10 1,0 M B mojioxkeHun 2

42. Kocmuueckuii Kopabdib JETUT ¢o ckopocThio v=0,8¢ (¢ - CKOpOCTh CBETa B
BaKyyMe) B CHCTEME OTCUEeTa, CBA3aHHON C HEKOTOPOil raneToit. OauH u3
KOCMOHABTOB MEJJICHHO ITOBOPAaYMBAET METPOBBIN CTEPKEHDb U3 TIOJOXKEHHS 1,
MapayieIbHOTO HAMIPABIECHUIO JBMKCHHUST KOpaOJis, B TIOJOXKEHUE 2,
MEPICHIUKYIISIPHOE HAPABICHUIO IBIXEHHsI. JIJTMHA 3TOTO CTEPIKHS C TOUKH
3pEHHs APYroro KOCMOHABTA ...

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

2) mmewnsiercst ot 1,0 M B monoskeruu 1 10 1,67 M B 1osI0KeHUH 2

3) paBHa 1,0 M nipu 1:060# €ro OpUEHTALMU

4) usamensiercsi ot 0,6 M B nonoxennu 1 0 1,0 M B nonoxxenun 2
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43. BpoyHOBCKOE JBHKEHHE MOATBEPKIAET CYIECTBOBAHUE ...
1) B npupo/ie UaeaIbHOTO Ta3a

2) Xa0TUYECKOTO TEILIOBOTO ABWKEHHS ATOMOB M MOJIEKYJT

3) BS3KOCTH KHIKOCTEN

4) cBepXBBICOKOTO BaKyyMma

44. Y1065 CKOPOCTH ABIKEHHUS OPOYHOBCKHX YaCTHUI] YBEIHUIIIACH HEOOXOIUMO
...(BoiOepute Bce BepHBIE BapUaHThl OTBETA)

1) yBenmuunuTh TEMIIEPATYPY

2) YMEHBILIUTh TEMIICPATyPy

3) yBennuuTh Maccy OpOYHOBCKOH YaCTHUIIbI

4) yMEHBIIUTH MacCy OPOYHOBCKOM YaCTHUIIbI

5) yBeIMYUTH KOHICHTPALUIO YaCTHI

45, Tlpu yBeIMYeHNH KOHICHTPALIMH MOJICKYIT HACaIbHOTO ra3a B [iBa pasa
JaBJICHHE Ta3a ...

1) yBenmuuurcs B 2 pasa

2) yMeHBIIHUTCS B 4 pasa

3) ymenbIuTCs B 2 pasa

4) He U3MEHHTCS

46. TIpu yMEHbIIEHUH CKOPOCTH JIBMXKEHHUS] MOJIEKY.I B 4 pa3a JlaBlIeHUE ra3a
pasa.

1) yBemuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIIUIOCH B 2

47. JlaBreHne uiealbHOTO OMHOATOMHOIO Ta3a YBEIUYIIOCH B 4 pasa IpH 3TOM
CPCIHSISL CKOPOCTh JBIKCHHSI MOJICKYNI _ pasa.

1) yBemuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

48. CpenHsist CKOPOCTh ABMIKESHHUS MOJICKYIT HICaIbHOTO OXHOATOMHOTO ra3a
yBEIIMYMIACH B 4 pa3a, U 3TOM [aBIeHUE raza __ pa3 (-a).

1) ymenbuinocs B 16

2) YMEHBIIWIOCH B 4

3) yBenuumiocs B 16

4) yBenuuuiioch B 4

49. JlaBneHue HeanrbHOTO ra3a Ha CTeHKH COCYy/a 3aBUCHT OT ... (Bwibepure Bce
BEpHBIC BaPHAHTHI OTBETA)

1) popmsl cocyna

2) KOHIIEHTPAIIUH MOJICKYJT

3) Temmepatypsl

4) CKOpPOCTH JIBUKEHHUS MOJIEKYIT

5) o6bema cocyna

6) BHEIIHETO JIaBJICHUS

50. ITpu yBeMYEHNH JaBICHUS B 3 pa3a M yMeHbIIeHHH o0beMa B 2 pasa
abCOoIIOTHASA TeMIIepaTypa HAeaJbHOTo raza _ pas (-a).

1) yBemuuutcs B 6

2) yBenuuurcs B 1,5

3) yMeHbIIUTCS B 6

4) ymenpmmures B 1,5

51. Tlpu yBeIHYEHHUHU TEMIIEPATypbl U 00beMa HACATbHOTO r'a3a B 2 pasa, ero
JABJICHHUS ...

1) He u3MeHuTCS

2) yMmeHbIIUTCs B 4 pasa
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3) ymeHbIIuTCs B 2 pasa
4) yBenuuuTcs B 4 pasa

52. U nealibHBIH Ta3 OCTOSHHOM MAaCChI CKaId TakK, YTO €ro JaBlIeHHe
YBEJIMYHUIIOCH B JBa pa3a, a 00beM yMEHbIIHICS BABoe. [Ipu 3TOM Temmeparypa
rasa...

1) yBenmnuuiach B 1Ba pasa

2) yMEHBIIMIACH B 2 pa3a

3) He U3MEHMIIACh

4) yBenuumnnack B 4 pasa

53. lnst pacnpenenenus: MakcBeia BEpHBIM SIBISICTCS YTBEPXKICHUE ...

1) mo3BosieT paccYnTaTh A0 MOJIEKYI, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B THOOOM
3aJaHHOM MHTEpPBaJIe CKOPOCTEH

2) Haubosee BEPOSITHASI CKOPOCTH MOJICKYJI 3aBUCHUT TOJIBKO OT TEMIICPATypPhI U HE
3aBHCHT OT POJIa MOJIEKYIT

3) oAk MO KPHUBOIA PACTET C HOBBIIICHAEM TEMIIEPATYPHI

4) np¥ OHIKEHUH TEMIIEPATYPhI BEIMINHA MAKCUMYMa (ByHKIINH YMEHBIIASTCSI

54. Tns pacupenenenus: MakcBenia BEpHBIM SIBISICTCS YTBEPXKICHHUE, UTO MPH
MOHIKEHUH TEMIIEPaTYPHI ...

1) HauGosee BeposiTHAast CKOPOCTh MOJIEKYJI YMEHBIIAETCSI

2) BeNMMYMHA MAKCHMyMa (DYHKIIHH YMEHBIIACTCSI

3) MakcUMyM KPHBO# CMEIIACTCsI BIPABO

4) mIomaab Mo KPUBOH YMEHBIIACTCS

55. lnst pacupeneneHnss MakcBenIa BepHBIM SIBISICTCS YTBEP)KICHHUE, UTO MIPH
MOBBIIICHUH TEMIIEPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBIIACTCS

2) BeNMMYMHA MaKCUMyMa (DYHKIIMH YMCHBIIACTCS

3) MaKCUMyM KPHBOH CMEIIAETCsl BICBO

4) myomaap Mo/ KPUBOi yBEITHYHBACTCSI

56. lns pacupenenenus MakcBenia BEpHBIM SIBISICTCS YTBEP)KICHUE, UTO MPU
IIOHMKEHUHU TEMIIEPATYpHI ...

1) rutotaap Mo KPUBOM YMEHBIIACTCS

2) MaKCUMyM KPHBOH CMEIIAeTCs BIPAaBO

3) mronaak mMoa KpUBOil yBeIMUMBACTCS

4) BeMYMHA MaKCUMyMa (DYHKLUH YBEIHINBACTCS

57. nst pacupenenenns MakcBeiia BEpHBIM SIBISETCS yTBEPXKICHHUE, UTO ...
1) npu U3MEHEHHU TEeMIEePaTyphl MONOKESHHE MAKCUMYMa He U3MEHSeTCs

2) ¢ yMEHbIIIEHHEM TEMITEPaTypPhl BEIMYHHA MAKCHMYMA YMCHBIIACTCS

3) mpu U3MEHEHNH TeMITePaTYPHI IUIOIAb IO/ KPUBOI HE H3MEHSETCS

4) ¢ yBenMYECHUEM TEMIIEPATyPhl BETMINHA MaKCUMyMa YBEITHYHBACTCS

58. Ecnu, He MEHSIS TeMIIEPaTyPhl, B3STh I'a3 ¢ OOJIbIICH MOJISIPHON MacCoi U
TAKUM K€ YHMCIIO MOJIEKYII, TO JIJIsl pacupeesaeHus MakcBeia BEpHbIM SIBISETCSA
YTBEPKICHUE ...

1) mwiom@ams Mo KPUBOH yBEITUIUTCS

2) BenMYMHA MAKCUMYMa YMEHBIIUTCS

3) MakCHUMyM KPUBOI CMECTUTCS BIIEBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MakCUMyM KPUBOW CMECTHUTCSI BIIPABO, B CTOPOHY OOJBIITHUX CKOPOCTEH

59. Ecnu, He MeHsIsl TeMIIepaTypbl, B3ATh I'a3 C MEHbIICH MOJIIPHON Maccoi U
TaKHUM K€ YHCIIO MOJIEKYJ, TO Ul paclpezesieHus: MakcBeiia BEpHbBIM SIBIISETCS
YTBEPKICHUE. ..

1) ruTotaab MoK KPUBOM YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YBEITHIUTCS

3) MakcUMyM KpPHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCUMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY OOJIBIIIX CKOPOCTEH

60. I[J'If[ N30TCPMUYCCKOIo Mpouecca CupaBeJINBbl COOTHOLICHHUS ...
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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. JIia n30X0pHOTO TpoIecca CIIpaBeNINBEI COOTHOIICHHUS . ..
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. Jlnst n3o6apHOTO Npoliecca CIpaBeAINBbI COOTHOILCHHUS . ..
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. TIporiecc, B X0/1¢ KOTOPOTO YMEHBIIICHHE BHYTPEHHEN SHEPTHH ra3a MO3BOJISIET
€My COBEpPIIHUTH paboTy Hall BHCITHUMH TEJIAMH, Ha3bIBAETCS ...

1) uzorepMuYEeCKUii

2) aguabaTHbIM

3) u30XOpHBIit

4) u3o06apHsbIit

64. Ipouecc, Ipu KOTOPOM M3MEHEHHE BHYTPEHHEH YJHEPIHU paBHO paboTe, B3SATOM
€O 3HAKOM «MHHYC», Ha3bIBAETCH ...

1) annabaTHBIM

2) u300apHBIM

3) H30TepMUYECKUM

4) U30XOpHBIM

65. - 3TO HANPSHKEHHOE COCTOSIHUE TIOBEPXHOCTHOTO CIIOS JKHIKOCTH.
1) IMoBepXHOCTHOE HATSKEHHE

2) MonekynsapHoe IaBIcHHE

3) Cuiia HOBEpXHOCTHOTO HATSKEHUS

4) KoappuImeHT MOBEpXHOCTHOTO HATSHKCHHUSI

66. SBnenue 3aKJIFOYAETCS B TOM, YTO CMAvYHBAIOIIAs XKUIKOCTE B
KaImuuIspe MOTHUMAETCSA M YCTAHABIUBAETCS BBIIIIE, Y€M B COOOIIAIOIIAMCS C HUM
IIUPOKOM COCYJIE, @ HECMAaYHBAIOIIAs JKUIAKOCT OIMYCKAETCS U YCTAHABIMBAETCS
HIDKE, YeM B COOOIIAIONIAMCS ¢ HAM IIIHPOKOM COCYIIE.

1) Bs3kocTH

2) KaluUIIPHOCTH

3) MOBEPXHOCTHOTO HATSKEHHSI

4) nubdysun

67. KHIKOCTh B KAITMJUISAPE MOJHAMAETCS U YCTAHABIMBAETCS BBIIIE, YEM
B COOOUIAIOMIMMCS C HUM HIHPOKOM COCY/IE.

1) CmaumBaroras

2) Bsizkas

3) HecmaunBaromas

4) UneanbHas

68 KUAKOCTH B KAITUJIJIAPE OIMMYCKACTCA N YCTAHABJIIMBACTCA HUXKE, UEM B
COOOMIAOIIMMCSI C HMM IITHPOKOM COCY/IE.

1) CmaumBaromas

2) Bsizkast

3) HecmauwmBaromiast

4) UneansHas

69. Eciu cunsl HNPUTAKCHUA MCKAY MOJICKYJIaMU KUJIKOCTHU 6OJ'ILIHC, YeM MEKAY
MOJICKYJIaMH KUJKOCTU U MOJICKYJIIaMU TBEPAOTO TEJid, TO 3TAa KUAKOCTH
SABJIACTCA. ..
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1) Bs3Koii

2) cMaduBaronen
3) uaeanbHOM

4) HecMayMBarOLIEH

70. Ecnu Cruthl IPUTSDKSHHS MEXKIY MOJICKYIAMH JKHIKOCTH MCHBIIIE, 9eM MEXKIY
MOJICKYJIaMH JKHAKOCTH U TBEPAOTO TEJd, TO 3T KUAKOCTD SIBJISCTCS ...

1) Bsazkoit

2) cMaduBaronen

3) uneanbHOM

4) HecMaumBarouIei

71. Ilpu norpy>keHUH! B KUJIKOCTh KalMIUIIPHOH CTEKISIHHON TpYOKH YpOBEHb
JKUJKOCTH B HEHM MOAHMMAETCs Ha 4 MM HaJ] ypOBHEM KUAKOCTH B COOOIIAOIINMCS
¢ HUM cocyne. Eciu B34Th Kanuiuisip 1uaMeTp, KOTOpPOro B 2 pa3a OoubIne, TO
BBICOTA MOAHATHS )KUAKOCTH B HEM OyIeT paBHa MM.

1)2

2)4

3)8

4) 16

72. Ilpu norpy>keHUHU B KUJIKOCTh KalMIUIIPHOH CTEKISIHHON TpYOKH YpOBEHb
JKUJIKOCTU B HElf IOHUMAaeTCs Ha 4 MM HaJl YPOBHEM XKHJIKOCTH B COOOIIAIOIINMCS
¢ HUM cocyze. Ecnu B34Te kKanuuisip quaMeTp, KOTOporo B 2 pa3a MeHbIIIe, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

73. TBepaple Teia, aTOMBI M MOJICKYIIBI B KOTOPBIX PACIIONIOKEHBI YIOPSIOYCHHO H
00pa3yroT MepUOIHIECKH TTOBTOPSIOLIYIOCS CTPYKTYPY, Ha3bIBAIOTCS ...

1) kpucTaIUYECKUMH

2) U30TPOITHBIMH

3) amopbHBIME

4) abCOMIOTHO TBEPABIMH

74. TBepaple Tela, B KOTOPBIX aTOMBI W MOJICKYIIBI PACIIONIOKEHBI OECIOPSI0YHO,
Ha3BIBAIOTCS ...

1) KpuCTaUINYECKUMU

2) aHU30TPOITHBIMH

3) amopdubIMU

4) abCOIOTHO TBEPABIMH

75. N3menenue Ghopmbl 1 00beMa TBEPIOTO Teja MO ICHCTBUEM BHEIIIHEH CHJIBI,
Ha3bIBACTCA ...

1) nepemernieHreM

2) nedopmarueii

3) cMemeHrEM

4) pazBuTreM

76. Ha3bIBaeTCs Ae(OPMAITHs, TOIHOCTHIO HCUE3atoImast mocie
TpeKpanieHus JeUCTBHU CHIL.

1) Vmpyroii

2) OcrarouHoit

3) Inactryeckoit

4) AGcomroTHOMR

77. YBepxkaenue: «OTHOCHUTENbHAS ehopMaIis IpsMO TIPOMOPITMOHATFHA
nedopMUpYyIOILIEH cuile, TPUXOIILIESHCS Ha MHUILY TUTOIIAH CEUCHHUS Teay,
CIIpaBeJINBO I 3aKOHA ...

1) Bopenu — XKropena

2) T'yk
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3) HerotoHa
4) Tackans

78. Ecnu yBemuuTh B 2 pasza 3HauCHHE AePOPMUPYIOIICH CHIIBI, HE MEHSIS
IUTOLIA/Ib OMEPEYHOTO CEYCHUsS Tela, TO 3HAaUYCHUE OTHOCUTENIbHOM AeOopMaIHu. . .
1) He U3MEHUTBCS

2) YMEHBIIUTRCS B 2 pasa

3) yBenuuurces B 4 pasa

4) yBenuuutcs B 2 pasa

79. Ecnu yMeHbIIUTH B 2 pasa 3HaueHue J1e(OPMUPYIOLIEH CUITBI, HE MEHSIS
IUIOIIa/1h MOIIEPEYHOr0 CeYEeH s Teja, TO 3HaUCHIE OTHOCUTEIBHOM edopMaluu. . .
1) He U3MEHHUTHCS

2) YMEHBINUTECS B 2 pasa

3) yBennuutces B 4 pasa

4) yBenuuuTcs B 2 pasa

80. [Insa rexms (He) guciio creneneit cBOOOHI i paBHO ...
N1
2)3
3)5
4)6

81. Jlnst aToMapHOTo BOAOPO/Ia YUCIIO CTEIEeHEeH CBOOOBI 1 PaBHO ...
11
2)3
3)5
4)6

82 HpI/I YCJI0BUH, YTO UMCIOT MECTO TOJIBKO MOCTYNATCJIbHOC U BPAIlaTCIIbHOC
JABWIKCHUC, IJI BOASHOTO ITapa 4YHCIO CTEIEHEN CBO6OZ[BI l PaBHO ...

1)1

2)3

3)5

4)6

83 HpI/I YCJIOBUH, YTO UMCIOT MECTO BCC TPU BUAA NIBUIKCHUSA (HOCTyHaTeHBHOC,
BpalIaTCJIbHOC U KOHe6aTCJ'IBHOG), JJI BOASIHOTO ITapa 4Yucjio 1 PaBHO ...

1) 10

2)3

3)5

4)6

84. Ipu ycnoBuM, 4TO MMEIOT MECTO BCE TPH BUJIA IBHXKEHHUS (IIOCTYIATEIbHOE,
BpalllaTeJIbHOE U KOJeOATeIbHOE), TSl MOJICKYJIBI BOJIOPO/Ia YUCIIO CTEIeHEH
CBOOO/IBI 1 PaBHO ...

1) 10

2)3

3)7

4) 6

84. N neansHOMY OJJTHOATOMHOMY Ta3y Iepenann konmaectBo Tertotsl 700 Ix u
ra3 coBepurt padbory 600 /Ix. BHyTpeHHsS SHeprus ra3a mpu 3ToMm paBHa __ JIk.
1)0

2) 100

3)-100

4) 1300

86. Ecnu umeanbHsbIif ra3 oTaan Komm4aectBo Temiotel 100 [k, mpu 3ToM ero
BHYTpEHHsIs 3Heprust ymeHbiuiach Ha 100 [, To paboTa coBepIlieHHAs ra30M
paBHa __ JIx.

10

2) 100
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3)- 100
4) 200

87. Uneansusrii ra3 coBepurm padoty 300 J[k, npu 3TOM BHYTPEHHSS SHEPTHS
ra3a yBenmmumiach Ha 300 /Ix. B aToM mpomecce ra3 momydmn JIX TeroThL.

1)0

2) 300
3) - 600
4) 600

88. CootrHomenus Q>0, A>0, U=0 cripaBeiuBbI A7 ...

1) n30TepMUUECKOr0 HarpeBaHUS
2) u3006apHOTO PaCIIMPEHHUS

3) U30XOpHOTO HArPEeBaHUS

4) anuabaTHOTO PacIIUpPECHHSI

89. Cootnomernns Q>0, U>0, A=0 cnpaBeayiBHI 1714 ...

1) M30TepMHUIECKOrO HArPEBAHUS
2) n3006apHOTO PACITHPEHHUS

3) U30XOPHOIO HATrpPEeBaHMUs

4) anuabaTHOTO pacIIUpPEHUsI

90. Cootromenus Q>0, U>0, A>0 cripaBeaIuBbI IS ...

1) H30TEepMHUYIECKOTO HATPEBAHHS
2) u306apHOTO PACHIMPEHHUS

3) H30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIMPEHUS

91. Cootromernns Q=0, U<0, A>0 cnpaBeayiBHI 1714 ...

1) n30TepMHUYECKOrO HArpeBaHHs
2) 1300apHOTO pacUIUpeHHs

3) M30XOPHOI0 HATrpeBaHUs

4) agrabaTHOTO PaCIIUPCHUSI

92. Cootnomenus Q<0, A<0, U=0 cripaBeaiuBbI IS ...

1) MU30TEPMHUYECKOTO OXJIAKACHHS
2) U30XOPHOTO CKATUS

3) 1300apHOTrO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

93. Cootromernns Q<0, A<0, U<0 cripaBeTiBHI 1A ...

1) U30TEPMHUYECKOTO OXJIAXKIEHHS
2) U30XOPHOTO CYKATHS

3) U300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHS

94. Cootromenus Q<0, A=0, U<0 cripaBeIuBbI IS ...

1) U30TEPMHUYECKOTO OXJIANKIECHHSI
2) U30XOPHOTO CKATUS

3) 1300apHOTO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

95. CootHomennst Q=0, A<0, U>0 cnpaBeanuBbI A ...

1) M30TEPMUYECKOTO OXJIAKIECHHSI
2) M30XOPHOTO CIKATHS

3) 1300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHs

96. J{yist noBbimerust KIT/T TEIUIoBbIX MaIiiH HEOOXOAUMO

BEPHBIC OTBETHI)

1) noBBICUTB TEMIIEPaTypPy XOJOAUIbHUKA
2) MOBBICHTH TEMIIEPATypy HarpeBaTelis
3) MOHHU3UTH TeMIlepaTypy HarpeBareJs

... (Beibepure Bce
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4) MOHU3UTH TEMIIEPATYPy XOJIOAWIbHUKA
5) MOBBICHTH BHEIIHEE TABJICHHE

97. TemmoBas mammHaa pabotaet o 1ukiry Kapao. Eciin TeMmieparypy HarpeBareiis
yBenuuuTh, To KIIJI nukia ...

1) He U3MEHHUTCA

2) YMEHBIIUTCS

3) yBenuuuTCs

98. TemnoBast MarnHa pabotaet 1o ukiay Kapao. Eciu temneparypy
XOJIOMJIbHUKA YMEHbIINTE, TO KI1J] mukna ...

1) He u3MeHHUTCS

2) yMEHBILIHUTCSI

3) yBenuuuTCs

99. B Bakyyme HaxoIsTCs IBa IIapa, 3apsiabl KoTopsix —1q u +5q. [locme Toro kak
IIapHI IPUBEIH B CONPHKOCHOBEHHE HX 3apsiIibl ...

1) He u3MeHsATCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyT paBHBIMH 0

100. I1pu nmepeMellleHuH BYX 3apsiI0B M3 BaKyyMa B CPEy C TUIICKTPUUCCKON
MPOHUIIAEMOCTBIO 81 M HEU3MEHHOM PACCTOSTHUU MEX]y HUIMH CHJIa
ANEKTPHUYECKOTO B3aUMOACHCTBUS MEXY HUMH ...

1) yBenuuurcs B 81 pa3

2) yBenuuutcs B 9 pa3

3) ymenbiurcs B 81 pa3

4) ymenbiutes B 9 pa3

101. Ipu nmepeMenIeHAN IBYX 3apsIIOB U3 CPEIBI C AMIICKTPHICCKOM
OPOHHIAEMOCTHIO 81 B BAKYyM M HEU3MEHHOM PACCTOSIHUM MEX/Y HHUMH CHIIa
3NMEKTPUYECKOTO B3AMMOICHCTBHS MEKITY HUMH ...

1) yeenmuuurces B 81 pas

2) yBenuuurcsi B 9 pas

3) ymenbmures B 81 pas

4) ymeHbIuutcsi B 9 pa3

102. PaccrosiHre MEXKIY JBYMS TOUCYHBIMH 3JIEKTPHIECCKAMH 3apsaaMu
YMEHBIIWIH B 3 paza. Crila B3aMMOIEHCTBUS MEX LYy HUMH ...

1) ymenbmIMIacs B 9 pas

2) He U3MEHUIACh

3) yBenuuunacek B 9 pas

4) yBenmunnack B 27 pa3

103. Eciu cuity, ISHCTBYIOIIYIO Ha 3apsi/] YBEJIMYHUTE B 4 pa3a, a BEIUIUHY 3apsijia
YBEJNYUTH B 2 pasza, TO HAPSDKEHHOCTH OIS, B KOTOPOM HAXOAUTCS 3apsi ( ...
1) He u3MeHuTCS

2) yBenuuuTes B 2 pasa

3) yBennuutes B 8 pas

4) ymenpIuTcs B 8 pas

104. TIpu nepemernenun 3apsiga 200Kt u3 Touku ¢ moreHmanoM 700B B Touky ¢
norernuaiom 200B, mone coBeprmaet pabory  Mi/Dx.

N1

2) 10

3)-10

4) 18

105. [pu nepemenienun 3apsaa 200K n3 rouku ¢ norennuanom —100B B Touky ¢
notenmaiom 400B, mose cosepiaer padory MK/JDK.

N1

2) 10
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3)-10
4) 18

106. Toueunslii 3apsa +2q HAXOAWTCS B IEHTPE chepruueckoit moBepxHocTu. Eciu
OOABHTH 3apsil -2q 3a IpeaerIaMu ceprl, TO TIOTOK BEKTOpa HANIPSDKCHHOCTH
3NEKTPOCTAaTHYESCKOTO TTOJIS Yepe3 IIOBEPXHOCTH CREpHI ...

1) ymeHbIHTCS

2) yBENHYHUTCS

3) He U3MEHHTCS

107. ToueuHblil 3apsi +q HAXOAUTCSA B LIeHTPe cheprueckoi moBepxHocTH. Eciu
J00GaBUTH 3apsi] +q BHYTPb C()ephl, TO MOTOK BEKTOPA HATPSIKCHHOCTH
SIEKTPOCTATHIECKOTO TI0JIs Yepe3 MOBEPXHOCTh Ceps ...

1) ymeHbHTCS

2) yBENHYHUTCS

3) He U3MEHHTCH

108. HocuTensamu 3MeKTPUIECKOTO TOKA B METaJUIax SBITIOTCS ...
1) npoToHsI

2) 3MEeKTPOHBI

3) uoHsI

4) HeHTPOHBI

109. HocuTensiMu JIEKTPUYECKOTO TOKA B ra3ax sIBJSIFOTCS ...
1) npoToHs!

2) 3J1eKTPOHBI

3) uoHsI

4) HeUTPOHBI

110. HocurensiMu 3IeKTPUYECKOTO TOKA B SIEKTPOIUTAX SBISIFOTCS . ..
1) npoToHsI

2) 3MeKTPOHBI

3) uoHsI

4) HeHTPOHBI

111. BemecTBa, yieiabHOE CONMPOTUBICHHE KOTOPHIX OOJIBIIE YAECTHHOTO
COIPOTHUBIICHHUS METAJUIOB, HO MEHBIIE Y/IEIFHOTO CONPOTHBIICHUS IUIICKTPHKOB,
Ha3bIBAIOT ...

1) cerHeToaneKTpHKaMu

2) IPOBOAHUKAMHU

3) moxynpoBOIHUKAMH

4) dheppoMarseTuKkaMu

112. TIpoBOAMMOCTH MOTYPOBOAHUKOB, 00YCIOBIEHHAS HATHIMEM B HUX
M30BITOYHBIX DJIEKTPOHOB MPUMECH, HAa3bIBAETCS ...

1) coGcTBEHHOM

2) aKIenTopHoi

3) 271eKTPOHHO-IBIPOYHOM

4) noHopHOM

113. TIpOBOAMMOCTS MONYIIPOBOAHUKA, 00YCIOBIEHHAS HATMIMEM B HEM JIBIPOK,
Ha3bIBaeTCs ...

1) akuentopHoi

2) cobCTBEHHOIM

3) noHOpHOIA

4) 371€KTPOHHO-ABIPOYHOMN

114. HocurensimMu 3apsa B IOTYIPOBOAHUKAX SBIISFOTCS ...
1) HEWTPOHBI U IPOTOHBI

2) aHHOHBI U KATHOHBI

3) aTOMBI U MOJIEKYIIbI

4) 3MeKTPOHBI U IBIPKH

52




115. VenoBueM BOSHUKHOBEHUS djieKTpudeckoro Toka HE sipisiercst Hanmudwe . ..
1) audrexTprka

2) cBOGOIHBIX 3aPSDKCHHBIX YaCTHIL

3) 2JIEKTPUYECKOTO OIS

4) 3aMKHYTOM 3JIEKTPUIECKOM TIETH

116. Ecniu BemmuuHY 3apsaaa YBEIUYIHUTE B 4 pasa, TO 3HAYCHHUE EKTPUISCKOTO
TOKA B LIEIIH ...

1) He u3MeHUTCS

2) yBenuuurcs B 2 pasa

3) yBenuuurcs B 4 pasa

4) ymenpIutcs B 4 pasa

117. Tlpu yBeIYeHUHN CIUTBI TOKA B 4 pa3za KOJIWYECTBO TEIUIOTHL, BBIEIIEMOE Ha
COTIPOTHBJICHHUH 32 TOXKE BpeMs, YBEIHUUTCI B pa3(-a).

1)2

2)8

3)4

4) 16

118. {nsa «UEHTPBI TSHKECTUY TOJIOKUTEIBHBIX U OTPHLIATEIBHBIX
3aps1/I0B COBIAJAIOT B OTCYTCTBUE BHEIIHETO MEKTPUUECKOTO MOJIS; XapaKTepHa
3NIEKTPOHHAS MOJSIPU3ALINSL;, TUIOJIBHBIH MOMEHT MOJIEKY/ B OTCYTCTBHE BHEIITHETO
3NIEKTPUYECKOTO MO paBeH HYIIO; NOIIPHU30BAHHOCT AUIIEKTPUKA IPAMO
MPONOPLUHOHATIBHA HANPSDKEHHOCTH AIEKTPUIECKOTO MOJI.

1) noyspHOro TUANEKTPUKA

2) KPUCTAUTMIECKOTO JHAJICKTPUKA

3) HEeMoJIAPHOTO ANUDITEKTPHKA

4) CerHeToNEeKTPUKA

119 HMEIOT ACHMMETPHUYHOE CTPOECHHE, YTO IPHUBOJIUT K
HECOBIAICHHIO «LIEHTPOB TKECTH OJOKUTENBHBIX M OTPULIATEIbHBIX 3apsII0B B
MOJICKYJIE H, CJIEI0BATEIbHO, HAJMYKIO HEHYJIEBOTO JUITONBHOIO MOMeHTa. B
OTCYTCTBUH BHEILIHETO 3JIEKTPUYECKOTO MOJISL AUTIOIBHBIE MOMEHTBI
OPUEHTUPOBAHbI XA0OTHIECKH ¥ CYMMAPHBIH JUIMOIBHBIA MOMEHT BCEX MOJIEKYIT
paBeH Hyo. [Ipy HAIOXKEHUH BHELIHETO 3JIEKTPUYECKOTO MOJISL XA0THIECKH
OPHEHTHPOBAHHBIE MO PA3HBIM HAIPABJICHHUSM JKECTKUE JUIIONH CTPEMSTCS
MOBEPHYTHCS MO HATIPABICHHIO IEHCTBHS SIEKTPHUECKOTO TIOJIS, TO €CTh UMEET
MECTO JUMOJIbHAS (OPUEHTAIMOHHAS ) TIOJAPHU3ALHS.

1) TonsipHble AUIIEKTPUKH

2) Kpucraminyeckue JU3IeKTPUKH

3) HemounsipHble qUINEKTPUKH

4) CernetoaneKTpuka

120. - 9TO TUAJIEKTPHUKH, 00JIaTal0IIKe B ONIPEICTICHHOM HHTEpBaje
TeMIIEpaTyp CIOHTAHHOU (CaMOTPOU3BOJIBHOM) MOISIPU30BAHHOCTHIO. BO BHEITHEM
MarHUTHOM I10JI€ TPOUCXOAUT MEePEOPUEHTALIUS TUTIOIBHBIX MOMEHTOB 10 MoJro. B
OTCYTCTBHUE BHEIITHETO MIEKTPUUYECKOTO MO MOIAPU30BAHHOCT COXPAHICTC.
[Monspr30BaHHOCTH 3aBHCHUT OT TeMIieparypsl. [Ipu JoCTHXEeHIH HEKOTOPOTO
KPUTHYIECKOTO 3HaueHH (Touka Kiopn) mepexonsaT B 0OBIYHBIN TUIIICKTPHK.
XapakTepHO SBIICHHE TUCTEpE3HUCa.

1) [MonsipHBIE TUITEKTPUKU

2) Kpucramindyeckue TU3IEKTPUKA

3) HenonsipHble TU3IEKTPUKH

4) CernetoanekTpuka

121. - 3TO B€OICCTBA, HAMAarHM4YnBAarOMINECA BO BHCITHEM MAarHUTHOM
I10JIE IPOTHUB HAIIPaBJICHUA T10JIA, IOOTOMY ITPU HAXOXKJICHUU BO BHCIITHEM
MAarHUTHOM II0JIE €TO CJerka ociadmsoT. B OTCYTCTBHUH BHCUITHETO MAarHuTHOTO
I10JI1 3TH B€IICCTBAa HCMAarHuTHBI U CyMMapHLIﬁ MAarHUTHEIA MOMEHT aTOMOB
(MOJ'ICKyJ'I) PaBCH HYIIIO. MarnutHas BOCIPUUMYUBOCTDb HC 3aBUCUT OT
TEMIIEPATYPHI. Mexczly HaMaroHn4€HHOCTBIO U HAIIPSAKCHHOCTBIO MArHUTHOI'O 1TOJIA
CyHI€CTBYCT JIMHEHHAs 3aBUCHMOCTh. MarHuTHast MNPOHNITAEMOCTb MCHBIIC UJIN
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paBHa |, HE 3aBUCHUT OT HANIPSHKCHHOCTH BHELIHETO MATHUTHOTO OIS,
1) AnamarseTHku

2) deppoMarHeTUKu

3) ITapamarHeTHKH

4) CerHeTo3IeKTpUKN

122. - 3TO BEIIECTBA, HAMATHUYUBAOIIHECS BO BHEITHEM MarHUTHOM
TOJIE 110 HAMPABJICHHIO MOJIS, TOITOMY MPH HAXOXKICHUH BO BHEITHEM MAarHUTHOM
MOJIC OHHU €r0 CJICTKa YCHIIMBAOT. [Ipu OTCYTCTBUM BHEUTHETO MATHUTHOTO TIOJIS
MarHUTHBIC MOMEHTHI 3JICKTPOHOB HE KOMIICHCUPYIOT APYT APYTra U aTOMBI ITHX
BEIIIECTB BCErna 00a1al0T MATHUTHBIM MOMEHTOM. MarHuTHasi BOCIPUUMYHBOCTh
yOBIBacT C MOBBIIICHHEM TeMITepaTypbl. MeX1y HAMArHUYCHHOCTBIO U
HAMpPsHKCHHOCTHI0 MATHUTHOTO TIOJIS CYIIECTBYET JIMHEHHAS 3aBUCUMOCTb.
MarHuTHasi IPOHHLIAEMOCTh OOJIbIIIE WIIK paBHA 1, yOBIBACT C MOBBIIICHHEM
TEeMIIEpaTyphl.

1) lnaMarHeTHKH

2) ®eppoMarHeTHKH

3) IapamaraeTnkn

4) HenomnstpHbie TUAIEKTPUKH

123. - 3TO BELIECTBA, 00JTAIAIOMIHE CIOHTAHHOH HAMATHUYEHHOCTBIO, TO
€CTh OHM HAMarHWYEHbI Ja)Ke B OTCYTCTBHH BHEITHETO0 MarHUTHOTO mojisL. B cBoeit
CTPYKTYPE UMEIOT MHUKPOCKOMTUYECKUE 30HBI — IOMEHBI. [Ipy BHECCHUH HX BO
BHEIIIHEE M0JIC BCE JOMEHBI TOBOPAYMBAFOTCS CBOMMH MATHUTHBIMA MOMCHTAMH B
OJIHY CTOPOHY, B pe3YJIbTaTe BEIICCTBO HAMATHUUMBACTCS U 3HAYUTEIHHO
YCHJIMBAET BHEIIHEE MArHUTHOE 1oste. [1pu ocnabieHni BHEIIHETO MATHUTHOTO
TOJISL 10 HYJISI COXPAHsIET OCTaTOYHOE HAMarHUYMBaHie. MarHuTHas
HPOHUIIAEMOCTH BO MHOTO pa3 GoJibiue 1, OHA 3aBUCUT OT HAIIPSHKCHHOCTH
MarHUTHOTO TI0Jis. BHavae MarHuTHAsI IPOHULAEMOCTh pacTeT ¢ yBemmaeHneM H
3aTeM, JOCTHIasi MAKCHMyMa, HAYMHAST YMEHBIIATHCS, CTPEMSICh K SAUHULE (B
Cllydae CHJIbHBIX MOJEH).

1) InamarHeTHKu

2) ®eppoMarHeTHKH

3) [TapamarueTuku

4) TlonsipHBIE IUAICKTPUKH

124. 3apsoKeHHas 4aCTUIA IBIKETCS B IEKTPUYCSCKOM IIOJIE 11O ...
1) npsiMoii JTHHUK

2) mapabouie

3) BUHTOBOH TPaeKTOPUH

4) runepbore

125. TTof0KHUTETbHO 3apsHKEHHAS aCTHIIA BIETAET CO CKOPOCTh V B OMHOPOTHOE
BIIEKTPUUYECKOE TOJIE B HATIPABICHUH BEKTOPA HAPSKEHHOCTH. [Ipr 9TOM OHa
OyneT nBuratbes ...

1) o BUHTOBO# TPaeKTOPUH

2) 3aMe/IJIeHHO

3) 10 OKPYKHOCTH

4) yCKOpEeHHO

126. OtpuuarebHO 3apsKeHHas YaCTHIA BIIETAET CO CKOPOCTD V B OJHOPOIHOE
SIEKTPUYECKOE TTOJIe B HATIPABJIEHHH BEKTOPA HANPSKEHHOCTH. [IpH 3TOM OHa
OyIeT IBUTaThC ...

1) 1o BUHTOBO# TPaeKTOPUH

2) 3aMeIeHHO

3) 10 OKPYXKHOCTH

4) yCKOpEHHO

127. 3apsbkeHHas 4acTHIA, BIETAIOIIAs B MATHUTHOE TI0JIE CO CKOPOCTh V BIOIb
JUHUN MarHUTHOW UHITYKIUH, IBUXKETCH ...

1) no BHHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIHMHEHHO

3) mo OKpyXHOCTH
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4) no napaboe

128. 3apsikeHHas 4aCTHIIA, BIETAIOIIAs B MATHUTHOE TI0JIE CO CKOPOCTh V
IEPICHANKYISPHO JIHHUAM MarHUTHOM HHIYKIUH, IBHXKETCS ...

1) 1o BUHTOBO# TPacKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) o mapaboie

129. 3apsbkeHHAs YaCTHIIA, BICTAOMIAs B MATHUTHOE TIOJIE CO CKOPOCTh V O]
VIJIOM a K BEKTOPY HHIYKIIMKH B MarHUTHOTO MOJIS, ABHKETCS ...

1) mo BUHTOBOW TPAEKTOPHUU

2) paBHOMEPHO TPSMOJIUHEHHO

3) 1Mo OKPYKHOCTH

4) o mapaboue

130. MHAyKTHBHOCTH KOHTYpA 3aBUCHT OT ...

1) ckopocTH H3MEHEHHUsI MATHUTHOTO MTOTOKA CKBO3b MMOBEPXHOCTD
2) MaTepuana, U3 KOTOPOTO W3TOTOBIICH KOHTYP

3) bopmsl 1 pa3mMepoB KOHTYpa, MATHUTHON MPOHUIIAEMOCTH CPEIbI
4) cuItbl TOKa, IPOTEKAOIIETO B KOHTYpPE

131. B ocHOBe MoJy4eHust IEPEMEHHOTO TEKTPUUECKOTO TOKA JIEIKHT SIBJICHHUE . ..
1) ameKTpOMAarHUTHOM UHTYKIIUH

2) CaMOMHIYKIIUH

3) 3MeKTPOCTaTHYECKOM HHIYKIIUH

4) snexrpusanuu

132. Ipu HANMKUYKH B ETTH TOIBKO AKTUBHOTO COMPOTHBIICHUS, KOJICOAHHS CHIIBI
TOKa 1o (haze HAIPSKECHHUS.

1) coBmagaroT ¢ KojeOaHUIMU

2) onepexarot KojaeOaHus

3) oTcrarot ot KoJebaHuit

4) IpOTHBOMOJIOKHBI KOJIEOAHUSIM

133. [Ipu BKIIIOYEHUH B DIEKTPUUYECKYIO LETb KaTyIIKK HHIYKTHBHOCTH,
KoJieOaHUs CHUTBI TOKa 110 (ase HaIPSDKCHUSL.

1) coBmasaroT ¢ KojeOaHUIMU

2) onepexarot KojaeOaHus

3) orcraror ot KosebaHui

4) npOTHBOMOIOXKHBI KOJIEOAHUSIM

134. [Ipu BKIIIOYEHUH B DJIEKTPUUYECKYIO LIETb KOHJIeHCATopa, KoJieOaHUs CHUITBI
TOKa 1o (haze HarpsHKEHHS.

1) coBmamaroT ¢ KoJaeGaHUAMH

2) onepexarot KojaeOaHust

3) oTcrarot ot KojebaHuit

4) IpOTHBOMOJIOKHBI KOJIEOAHUSIM

135. CBoOoHas SIEKTPOMATHATHEI BOJIHA SIBIISIETCH . ..
1) mrockoi

2) npooabHOM

3) monepeuHoi

4) ynpyroit

136. Uznyuenue smmexkTpoMarHuTHeIX BosiH HE npoucxonut, eciti anekTpruyeckue
3apsAmbI ...

1) ABMXYTCSI C YCKOPEHHUEM

2) y4acTBYIOT B KOJI€OATEIFHOM IBIDKEHHUH IO TAPMOHHYECKOMY 3aKOHY

3) nBKYTCS] pABHOMEPHO MPSMOIHHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IPOCTPAHCTBE

137. HaI/I6OHLHIyIO JJIMHY BOJIHBI U3 NEPCYNCIICHHBIX BUAOB DJICKTPOMArHUTHBIX

55




U3JIY4YCHUI uMeeT(-10T) ...

1) paanoBoOIHEI

2) uH(ppaKpacHOE U3ITyYEHHE
3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

138. HayMeHbIIyI0 [UIMHY BOJIHBI U3 IEPEYHUCIICHHBIX BUIOB 3IEKTPOMArHUTHBIX
W3Iy4eHul umeeT(-10T) ...

1) paanoBONHEI

2) undpakpacHoe H3ITyUCHUE

3) BUOMMBII CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

139. HanMeHbIIyro 9acTOTy U3 IEPEIUCICHHBIX BUIOB 3IEKTPOMArHUTHBIX
W3Iy4eHU umeeT(-10T) ...

1) paanoBOITHEI

2) uHdpakpacHOe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

140. HauGonpIryto 4acToTy U3 MEPEUUCICHHBIX BUIOB AJIEKTPOMArHUTHBIX
n3nydeHuil umeet(-10T) ...

1) paanoBONHEI

2) undpakpacHoe H3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE H3ITy4CHUE

141. DreKkTpOMarHUTHBIE BOJHBI, CIIOCOOHBIE MEPEHOCHTH Yepe3 MPOCTPAHCTBO
JHEPTUI0, U3Ty4aeMYI0 TeHEPATOPOM IEKTPOMATHUTHBIX KOJIeOaHUH, POXOAHUTh
CKBO3b BO3/IyX H IepeaaBaTh HHOOPMAIHIO, HA3bIBAIOT ...

1) panuoBonHaAMU

2) PEHTI€HOBCKHM H3JTyYeHHEM

3) uH(pPaKpPaCHBIM U3TyYEHHEM

4) raMMma-u3Iy4YeHHEM

142. DnekTpoMarHUTHHIC BOJHBI, BHI3bIBAIOIIUE JTIOMUHECIICHIHIO, POTOd(DeEKT,
(OTOXMMHYECKHE PEaKLiH, SPUTEMY, OaKTepHLUIHOE AeCTBHE, HA3BIBAKOT ...
1) pamuoBoNHAMU

2) PEeHTTCHOBCKUM U3JIy4CHHEM

3) uHbpaKpaCHBIM U3ITydSHUEM

4) yneTpaMoNeTOBBIM U3TyYCHHEM

143. DnekTpoMarHuTHbBIE BOJHBL, 00JIaatonye OOIbIION MPOHUKAIOLIEeH
CIOCOOHOCTBI0, BO3HUKAIOIUE NP B3PBIBE SCPHOTO OPYIKHsI BCIIEICTBHE
PaaroaKTUBHOTO paciaja siiep, Ha3bIBaloT ...

1)paguoBoHaMU

2) pEeHTTEHOBCKUM H3ITyUCHHEM

3 uHbpPaKpPaCHBIM U3TyICHHEM

4) raMMa-u3Iy4eHUEM

144. DrekTpOMAarHUTHBIE BOJHBI, BHI3BIBAIOIINE 3PUTEIbHBIC OLIYIICHUS,
Ha3BIBAIOT ...

1) pamuoBoHAMU

2) BUIUMBIM CBETOM

3) uHDpaKpacHBIM H3TyIEHHEM

4) raMMma-u3IydeHHEM

145. OtHOmIEHNE CKOPOCTH PACIPOCTPAHEHHS CBETA B BAKyyME K CKOPOCTH
pacnpoCTpaHEHHUs CBETa B JaHHOH cpesie Ha3bIBaeTCs ...

1) oTHOCHTENBHBIM TTOKa3aTeNIeM IPEIOMIICHHUS

2) mokasarejieM MpesIOMIICHHUS BTOPO# Cpelibl OTHOCUTENBHO MEePBOii

3) mokasareseM MpeNoMIICHHS IIEPBO Cpe/ibl OTHOCUTEIILHO BTOPOit

4) abCOIOTHBIM MOKa3aTesIeM MPEJIOMIICHHSI
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146. Ecnu cBEeT MepexoJIuT U3 CTEKIIa B BOIY, TO YIoJ MajcHus OyneT
yona(-y) IpeoMIICHHS.

1) Gosblire

2) MeHbIIEe

3) pasen

147. Ecnu cBET NMepexouT M3 BOABI B CTEKIIO, TO YTOJI HaAeHHs OyaeT
yrina(-y) IpeoMIICHHUS.

1) Gombire

2) MeHbIIe

3) pasen

148. J1nst TOBBIIEHHS TIpeelia pa3peneHuss 00beKTHBA MUKPOCKOTIa HEOOXOIMMO
... (Bv1OepuTe Bce BepHBIC BapHaHTHI OTBETA)

1) yBenn4HTH [IOKA3aTENb MPEIOMIICHHUSI CPEBI

2) yMEHBIINUTH [OKA3aTeNb MPEIOMICHHUSI CPEIBI

3) ocBeTHTh MUKPOOOBEKT CBETOM C MEHBILEH ATHHON BOJIHBI

4) 0CBETHTH MHKPOOOBEKT CBETOM C GOJIBIIEH ITHHOMN BOJHBI

5) YMEHBIIUTh YHCIOBYIO allepTypPy

149. B obnacTy HaJOKEHHSI CBETOBBIX IIYYKOB OT JIBYX KOT€PEHTHBIX HCTOYHHKOB
CBeTa HaOJIIOAI0TCS YEPEAYIONIMECs CBETIIbIE U TEMHBIE TIOJIOCHL. DTO SBJICHHE
Ha3BaHO CBeTa.

1) unrepdepeniueit

2) nucniepcueit

3) nudpaximeit

4) nonspuzanuei

150. 1nst HabnroneHust nHTEpPEepeHIIN cBeTa HeOOXOAUMO ...
1) npomycTUTh CBET Yepe3 Y3KYIO MIeib

2) cBeCTH BMECTE JBE JIIOOBIE CBETOBBIE BOJIHBI

3) cBecTH BMeCTE JIBE BOJIHBI C OJIMHAKOBOM 4acTOTOM

4) HanpaBUTH CBET HA TPAHMILY pa3jieia JABYX Cpe

151. YcnoBreM BO3ZHHUKHOBEHHS UHTEP(EPEHIIUH SIBISIETCS HAJIOKEHUE
BOJIH.

1) MOHOXpOMAaTHYECKHX

2) KOTepeHTHBIX

3) oTpakeHHBIX

4) npenoMIIeHHBIX

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

2) monspu3anuu

3) unrepdepeHnuu

4) nucniepcuu

153. CornacHO BOTHOBOW TEOPHH CBET — 3TO ...
1) snekTpoMarHuTHas BOJTHA

2) MOTOK 3apsHKCHHBIX YaCTHI

3) HampaBNeHHOE ABH)KCHHUE 3apsDKCHHBIX YaCcTHIL
4) KOrepeHTHbIE BOJHEI

154. Ha miockyro HEnpo3padHyIo IUNIACTHHY C ABYMsSI Y3KHMH ITapalieIbHBIMH
IIETSIMM [TaIaeT 110 HOPMaJH IJI0CKas MOHOXpOMaTH4ecKas BOJIHA U3 3€JICHOU
4acTH BUIMMOTO CIIEKTpa. 3a TIIACTHHOW Ha MapaJuIeIbHOM € SKpaHe
HabmonaeTcss nHTepepeHIMOHHas KapThHa. Eciu uemonb30BaTh
MOHOXPOMAaTHYECKHUI CBET U3 KPACHOM YaCTH BUAUMOIO CIIEKTPA, TO ...

1) paccrosiHue MeXAy HHTeP)EPEHIHOHHBIMHU ITOJIOCAMH YBEINYHBACTCSI

2) paccTosiHUE MEXy UHTep(PEPEHIMOHHBIMH TIOJIOCAMH YMEHBIIHTCSI

3) paccrosiHue MeX 1y HHTEP(HEPSHIIMOHHBIME HOJIOCAMHU HE H3MEHSETCS

4) untephepeHIIMOHHAs KapTHHA Hcue3aeT
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155. Ha miockyto Henpo3pavHylo IIIACTUHY C IBYMsI y3KUMU MapajuieIbHBIMU
IIeJISIMU [TaJlaeT 110 HOPMaJIH IUI0CKass MOHOXPOMAaTHYECKasi BOJIHA U3 KPacHOI
YaCTH BUANMOTO CIEKTpa. 3a IUIACTHHON Ha IapaJuIe]IbHOM i dKpaHe
HalOmronaercst HHTepepeHIMOHHAas KapTiHa. Eciii ncnons3oBarb
MOHOXPOMAaTHYECKHI CBET U3 3eJICHOM YacTH BUAUMOTO CHEKTpa, TO ...

1) paccrostare Mex Iy HHTEP(HEPEHIHOHHBIMHE ITOJOCAMH YBEIHIHBACTCS

2) paccTosTHHE MEKIY HHTeP()EPCHIMOHHBIME I0JI0CAMU YMEHBLIUTCSI

3) paccrosiHHEe MEX Iy HHTEP(HEPECHIIMOHHBIME MOJIOCAMU HE U3MEHSETCS

4) untephepeHIIMOHHAs KapTHHA HcUe3aeT

156. SIBneHre OTKIOHEHNUS! HATIPABIEHHS PACIPOCTPAHEH S BOJIH Y Kpasi Iperpaibl
OT HPSIMOJIMHERHOTO HAMPABJIEHUS HA3bIBACTCSI cBeTa.

1) unrepdepenimeit

2) monspusanuei

3) mudpakrmeit

4) mucniepcueit

157. Yron qudpaxnum uMeeT HanOoIbIIee 3HAYCHUE IS CBeTa.
1) kpacHoro

2) KenToro

3) rony6oro

4) ¢puoneToBoro

158. Yron audpakiyy MeeT HauMEHbIIee 3HaYeHUE IS CBETAa.
1) kpacHoro

2) KexToro

3) romy6oro

4) ¢uoneroBoro

159. udpakimonHas peleTka 0CBeIaeTcs 3eeHbIM CBeToM. [Ipu ocBeIeHnn
PEIIETKA KPACHBIM CBETOM KapTHHA AU(PPAKIIMOHHOTO CIIEKTPa Ha IKpaHe ...

1) cysurcst

2) pacuupurcst

3) He U3MEHUTCS

4) ucuesner

160. MudpakimoHHas peleTka OCBeIaeTcst KpacHbIM cBetoM. [Ipu ocBeleHnn
PEIIETKH CHHUM CBETOM KapTHHA JH(PPAKIHMOHHOTO CIICKTPa Ha SKPaHE ...

1) cy3utcs

2) pacupurcs

3) He u3MeHHuTCS

4) ucuesner

161. SIpnenue nudpakuuyu MOKHO HAOIIOAATh, €CIH ...

1) pasmep nperpasl COM3MEPUM C JATHHON CBETOBOM BOJHBI

2) Ha IyTH CBETOBOTO MyYKa HAXOJHUTCS CTEKIITHHAS TIPU3Ma

3) cBeTOBO# MyYOK MajIaeT Ha TOHKYIO IICHKY

4) Ha MyTH CBETOBOTO JIy4a HAXOJMUTCA NPEISITCTBUE OONBLIMX pa3MEpOB

162. Iocne npoxoXXISHUS JBYX MOJSIPONIO0B HHTEHCHUBHOCTh CBETA OCIA0NSETCS
HAIlOJIOBHMHY, €CIIH TUIOCKOCTH TMOJIAPHU3ALNH JABYX MOJISIPOUIOB HOBEPHYTHI APYT
OTHOCHTEJBHO JIpyra Ha yroi rpaJycoB.

1Ho

2) 45

3) 90

4) 180

163. Jlsst TOro uTOOBI CBET HE MPOXOAUIT Yepe3 00a MOJsIPOr/Ia, TIOCKOCTH
MOJISIPU3AIH ABYX MOISPOUIOB APYT OTHOCHTEIBHO JIPpyTa JIOJIKHEI OBITh
MOBEPHYTHI HAa yTOJI ___ TPagyCoB.

10

2) 45
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3) 90
4) 180

164. JToka3aTensCTBOM MOMEPEIHOCTH CBETOBBIX BOJIH SIBIISICTCS SIBIICHUE
CBeTa.

1) unrepdepeHunu

2) monspu3aniu

3) mubpakuum

4) nucnepcuu

165. Ha cTeKIsiHHYIO [IPU3MY HAIPaBHIIK JTyd OeJIoro cBera. [Ipu NpoxXoKaeHun
CBETa Yepe3 MPU3MY HaOIIONACTCs SIBICHHE CBeTa.

1) unrepdepeHiun

2) mucTepcHu

3) mubpaknum

4) mossipu3anuu

166. ITokazaTens MpeIOMIICHHUS CBETa MMeeT HauOoJIbIIee 3HAYCHNE IS CBETA C
€aMO# KOPOTKOM JAJIMHON BOJIHBI. YTOJI OTKJIIOHEHMSI JTyya CBETA B CTEKJIIHHOM
npu3Me UMeeT HauOoIbIlee 3HAYCHUE IS cBerTa.

1) kpacHoro

2) romy6oro

3) xenrtoro

4) ¢puoneroBoro

167. ITokazaTens MPEIOMIICHHUS CBETa MMEeT HAaMMCHBIIIee 3HAUCHHE IS CBETA C
camoii OONBIION JUTMHON BOJHEIL. YTOJ OTKIIOHEHHS JTyda CBETa B CTCKISTHHOM
MpHU3Me MMEeT HauMEHBIIIee 3HAUCHHE IS CBeTa.

1) kpacHoro

2) roy6oro

3) »kenToro

4) ¢puoneroBoro

168. 3aBUCHMOCTD TOKa3aTels MPETOMIICHHS BEIIECTBA OT [UTHHBI BOJIHBI HITH
YaCTOTHI HA3BIBACTCS ...

1) nonsapusarnueit

2) unrtepdepenimeit

3) nucnepcueit

4) nudpakiueit

169. [pu momajaHny COIHEIHOTO CBETa Ha KaIUK A0XKIs1 0OpasyeTcs pajayra. J1o
OOBSICHSIETCS SIBIICHUEM ...

1) nonspusaiun

2) mucrepcun

3) unrepdepeHnuu

4) mudpakimn

170. Ecniit yacToTa M3Iy4eHHs yMEHBIIMIACh B 2 pa3a, TO SHEPIUsl KBaHTA CBETA ...
1) yBenmuuurces B 2 paza

2) He U3MEHHUTCS

3) ymeHbIIUTCS B 2 pasa

4) yBennuutces B 4 pasa

171. Ecau maccy 9acTHUIIBl YBEIMYIHUTD B 2 Pa3a, TO SHEPTHS 3TOM YaCTHIHI ...
1) yBenuuurcst B 2 pasa

2) yMeHBIIUTCS B 4 pasa

3) He U3MEHHTCS

4) yBenuunTcs B 4 pasa

172. OTHOILIEHUE YHEPTHH, N3TY4aEMOH TEJIOM, K POIODKUTEILHOCTH U3ITyYeHUS
U IJIOUIAU TENa, Ha3bIBaeTCs CII0COOHOCTBIO.

1) nonHO# TydencnycKaTenbHO

2) CHEKTPaJIbHOM JIY4eHCIYCKATENbHOM
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3) monHoit TyyenornomarensHoMH
4) crieKTpabHOM JIy4enonIoaTeIbHON

173. OTHOLICHKE TyYHUCTON SHEPIHH, ITOTIOMIAEMOM TEJIOM, KO BCCH Mamaromieii Ha
HETO JIy9HCTOH YHEPTHH, Ha3bIBACTCS CIOCOOHOCTEIO.

1) mosHOI JTydencITyCKaTenbHOM

2) CIeKTPaBHOM JTyIEHCITYCKaTENbHOM

3) MONHO¥ JTydYenorIonaTeIEHOM

4) crieKTpaibHOM JIy4enorIomaTeIbHON

174. ®opmynupoBka «J[jis Bcex Tell Py JAHHOM TeMIIeparype OTHOIICHHE
JyYEHUCITyCKaTeNbHOU CIIOCOOHOCTH Teja K JIy4eonIOaTeIbHON CIOCOOHOCTH
€CTh BEJIMYMHA [IOCTOSIHHASL, PABHASI JTyYEHCITY CKATEIBHOMN CII0COOHOCTH
abCOIIFOTHO YEPHOTO TeJIa MPH TOM XKe TeMIIEpaType» oTpaxKaeT GpU3NYeCKHH CMBICIT
3aKOHA . ..

1) Cretana — bosnbimana

2) Kupxrodda

3) Buna

4) Croneroa

175. ®opmynupoBka «J[uHa BOJIHBI, COOTBETCTBYIOIIAS MAKCUMYMY H3IIyUeHHUS
abCOITFOTHO YEPHOTO TeJa, 0OPATHO MPOIMOPIHOHANBHA €r0 aDCOMOTHO
TeMIepaType» OTpakaeT HHU3HMICCKHUIA CMBICI 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Croseropa

176. ®opmynuposka «lloxHas ygenoniomareabHas CIOCOOHOCTE aOCOIIOTHO
YEepHOTO TeJla MPOMOPUHOHATEHAS YeTBEPTON CTEIICHH ero abCOTIOTHON
TEeMIepaTypbD» OTpaxkaeT GU3NYECKUIT CMBICI 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) CroneroBa

177. Ecnu TepMoAMHAMITYECKas TeMIIepaTypa abCOIIOTHO YEpHOTO Teja
YBEJIUYUTCS B 2 pa3a, TO €ro SHepreTuyeckas CBeTUMOCTh  pas(-a).
1) yBenauuurcsi B 2

2) yMeHbIIUTCS B 2

3) yBenuuurcs B 16

4) ymenbiutcs B 16

178. Eciiut sHEpreTHyecKas CBETUMOCTh aDCOFOTHO YEPHOTO Tela YBEIHIMIACh B
16 pa3, To ero TepMoIMHAMHUYECKas TeMieparypa __ pa3(-a).

1) yBenmuuniach B 2

2) yBenuuunacs B 16

3) yMeHbIIUIACh B

4) ymeHbIuiach B 16

179. SIBISIETCS J0KA3aTEbCTBOM KBAHTOBOM IPHPO/IBI CBETA.
1) ®oroaddexr

2) Judpaxums

3) Nurepdepenmust

4) Tonsipuzarust

180. SIBieHre B3aMMOJEUCTBHS CBETOBBIX BOJIH C aTOMaMH BEIIECTBA, B PE3YJIbTATE
KOTOPOTO SHEPTHs CBETa MEPEeNacTCs aTOMaM BEIIECTBa; 3aKIIF0YaeTCs B
0CBOOOXIEHHUH DIIEKTPOHOB OT CBSI3U B aTOMaxX M MOJIEKYJIAX O] JEWCTBHEM CBETA,
Ha3bIBAETCS ...

1) TemIoBBIM H3Ty4YEHHEM

2) poroahpexrom

3) athdexrom Komnrona
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4) moMHUHECLICHIUEH

181. Dueprus doroHa B sBaeHuU GoTodddexra pacxomyercs Ha ... (Bpibepure Bce
BEpHbIC BapUAHTHI OTBETA)

1) narpeBanue BemecTa

2) U3MCHCHHE BEMIUHBI 3alIHPAIOIIETO HAPSDKCHHUSI

3) coBepienne paboTHI BBIXO/A

4) cooOImeHne IEKTPOHY KHHETHIECKON SHEPTHH

5) yMeHbIlICHHE YaCTOTHI U3ITyICHHS

182. B ombiTax CroneroBa ObUI0 OOHAPYKEHO, YTO KHHETHYECKasi SHEPTUs
JJIEKTPOHOB, BBUIETEBIINX C TOBEPXHOCTH METAJUINYECKOH IUIACTHHBI ITPH €
OCBEILIEHUHU CBETOM, ...

1) He 3aBHCHT OT 4aCTOTHI MTAIAOIIECTO CBETa

2) TMHEWHO 3aBUCHUT OT YACTOTHI M3 IaI0IIEr0 CBeTa

3) nuHEWHO 3aBUCUT OT HHTEHCHUBHOCTH CBETa

4) nUHEHO 3aBUCHUT OT IAJIMHBI BOJHBI [18JAIOLIET0 CBETa

183. ®oTOTOK HACHIIICHNUS IPH YMECHBIICHUH HHTCHCUBHOCTH NaIAI0MIETO CBETA ...
1) yBenuuurcst

2) He U3MEHHTCS

3) yMeHbIIUTCS

184. ®OTOTOK HACHINIECHHS IPH YBEIUICHUH HHTCHCUBHOCTH MAIAIONIETO CBETA ...
1) yBenuuurcst

2) HEe U3MEHHUTCS

3) ymeHbIIUTCS

185. OnuH U TOT e CBETOBOH IOTOK Ia/lacT HOPMAJIBHO Ha 3ePKATBHYIO U
a0COJIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHNE IAaBJICHHUS CBETa Ha MIEPBYIO U
BTOPYIO IIOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

186. Ecii 3epKalibHYIO ITACTHHY, HA KOTOPYIO MAalaeT CBET, 3AMEHHUTh Ha
3a4epPHEHHYIO TOH e IUIOMIAIH, TO CBETOBOE JIaBJICHHE . ..

1) yBenmuuwurcs B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He u3MeHHuTCS

4) ymenpIuTes B 4 pasa

187. Eciit 3a4epHEHHYIO [UIATHHY, HAa KOTOPYIO MaJIaeT CBET, 3aMEHHUTH Ha
3epKANBHYIO TOM K€ TUIOIIA/IH, TO CBETOBOC JaBICHHUE ...

1) yBenuuurcs B 2 pasa

2) yMeHbIIUTCS B 2 pasa

3) He U3MEHHTCS

4) ymenbLmntcs B 4 pasa

188. OxuH 1 TOT e CBETOBOH IOTOK Ia/laeT HOPMaJIbHO Ha a0COJFOTHO YEPHYIO U
3epKaJbHYI0 TIOBEpXHOCTh. OTHOIICHNE IAaBJICHHS CBETa Ha MEPBYIO M BTOPYIO
MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

189. 3aKJIFOYACTCS B Iepeaade (OTOHAMH CBETa YaCTH CBOETO
UMITYJIbCA NIEKTPOHAM aToMa, U3-3a Yero U3MEHSETCs UIMHA CBETOBOM BOJIHBI
(hoTOHOB.

1) ®orordpdexr

2) TemnoBoe U3Iy4eHNE
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3) Dddexr Komnrona
4) JlapneHue cBeta

190. Beinaromuiicst hpanity3ckuit husuk JIyu ae Bpoiiins mpemtoxim Gopmyiy,
ONPEACIISIONIYIO AJUHY BOJIHBI, HA3BAHHOM 3aTeM «BOJIHOM ne bpoiins». BonHa ne
Bpoitns — 310 ...

1) oTHOIICHHE CKOPOCTH CBETA K YaCTOTE AMEKTPOMATHUTHOTO U3y ICHHUSI

2) BOITHA, XapaKTEPU3YOIIas YIpyrue KoaeOaHus B aT0OMaxX KPUCTAILUTHIECKON
pemeTKH

3) BoJIHA, KOTOpasi COOTBETCTBYET JF000IT YacTuile, 06IaaaroIei HMIYAbCOM

4) BonHa, BO3HHUKAIONIAS B PE3y/IbTaTe HAIOKCHHUS OTPAXKEHHBIX OT MPErpaj BOJIH

191. [Tnuna Bonuel ge Bpoiinst yBenauuures B 2 pasa, €Ciiu KUHETHYECKast SHEPTUsI
MUKPOYACTHUIIBI pasa.

1) ymenbmures B 4

2) yBenuuurcs B 4

3) yBenuuutcs B 2

4) yMmeHbIIUTCS B 2

192. Ecnu 9acTHIbl HIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAMMEHBLIEH JUTHHON BOJIHBI
ne Bpoiins odnanaer ...

1) HeiTpoH

2) mpoToH

3) anekTpon

4) ansda-yactuiia

193. Ecnu 4acTHIbl HIMEIOT OAMHAKOBYIO [UTHHY BOJHBI A¢ Bpoiins, To HanMeHbIuei
CKOpOCTB 00NIajaer ...

1) anpa-yacruna

2) mpoToH

3) anexrpon

4) HeitTpoH

194. Ecnit 4acTHIBI HIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAMOOJIbIICH JUIMHOM BOJHBI
ne bpoitns obnanaer ...

1) HeiTpoH

2) mpoToH

3) anexrpon

4) anbda-yactuia

195. Ecnu 4acTHIbl HIMEIOT OMMHAKOBYIO [UTMHY BOJHBI ¢ Bpoiis, To HanbobIeit
CKOpOCTB 00ajaer ...

1) HeiTpon

2) mpoTOH

3) anmekTpoH

4) ansda-yactuia

196. Cornacuo rumnotese ae bpoiisst, AuHa BOIHBI, OMMCHIBAIONIAsI BOJHOBBIC
CBOICTBA Tella, OTPEIENIETCs €ro ...

1) sneprueit

2) pazmepom

3) o6beMoM

4) umIyiiscom

197. lnuHa BosIHBI fe Bpoiiis 4acTUIB YMEHbIIHIACH BBOS. CKOPOCTH 3TOM
YACTHUIIBI pasa.

1) ymeHbIIHMIaCH B 2

2) yMeHbIIUIach B 4

3) yBenuumaach B 2

4) yBenuuunnace B 4

198. [nna Bonubl ae bpoiins yactuis! yBennunnach BaBoe. CKOpocTh 3TOM
YaCTHIIBI pasa.
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1) ymeHbLIHIACH B 2
2) yBeNUYUIach B 2
3) ymeHbmuIace B 4
4) yBenuuunach B 4

199. Kunernueckasi 2HepTHUs KIACCHYECKON YaCTHIIBI yBEIMYMIACH B 2 pa3a. [limHa
BOJIHBI J1e bpoiiss 3Toil yacTHIbl paza.

1) yMeHbIIHMIACH B 2

2) yBeNUYUIaCh B 2

3) ymenbmunace B 4

4) yBenuuunnace B 4

200. 13 cooTHOIIEHNST HEOIPEAEIEHHOCTEH KOOPANHATHI U UMITYJIbCa CIEAYET,
4T0...

1) eciu MBI 3HAEM MMITYJIHC MHKPOYACTHIIBI, TO €€ KOOPANHATA CTAHOBHUTCS
HEOIpeAeICHHON

2) cucreMa, IMEIOIIAsk HEKOTOPOE BPEMS KHU3HH, HE MOKET OBITh
0XapaKTepH30BaHa OMPEICICHHBIM 3HAUCHUEM YHEPTHH

3) ecau MBI 3HAEM HMITYJIBC MUKPOYACTHLIB, TO €€ SHEPIUsi CTAHOBHTCS
HEOIIpeeICHHON

4) cucrema, UMEIOLI[Asi HEKOTOPOE 3HAYCHUE YACTOThI, HE MOXKET OBITh
OXapaKTepHU30BaHa ONPEAEICHHBIM 3HAYECHUEM DHEPI UK

201. I3 cooTHOIIEHHUS HEOTIPEACICHHOCTEI SHEPTUH U UMITYJIbCa CIEAYET, UTo ...
1) ecii MBI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HeoNpeAeIeHHON

2) cuctema, UMEIOIasi HEKOTOPOE BpeMsl )KU3HH, HE MOXKET ObITh
0XapaKTepU30BaHa ONPEIECIICHHBIM 3HAYEHUEM SHEPTUU

3) ecnu MbI 3HAEM UMITYJIBC MUKPOUYACTHIIBI, TO €€ SHEPIUsl CTAHOBUTCS
HeolpeAeaeHHON

4) cucteMa, UMEIOIIAsh HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITh
OXapaKTepU30BaHa OMpeIeIEHHBIM 3HAYCHUEM YHEPTUI

202. VI3 coOTHOIICHUS HEOTIPEACICHHOCTEH SHEPTHH U YaCTOTHI CIACIYET, YTO ...
1) eci MBI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPAUHATA CTAHOBUTCS
HEOIpeneIeHHON

2) cuctema, UMEIOIIasi HEKOTOPOE BpeMsl )KU3HH, HE MOXKET OBbITh
0XapaKTepH30BaHA OMPE/ICICHHBIM 3HAYCHUEM YHEPTHU

3) ecnu MbI 3HaEM UMITYJIBC MUKPOUYACTHIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HEOTpeIeICHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOThI, HE MOXKET ObITh
0XapaKTepH30BaHA OMPE/ICICHHBIM 3HAUCHUEM YHEPTHU

203. VI3 COOTHOIIICHHUS HEOTIPEACICHHOCTEH SHEPTHH U YaCTOTHI CIACIYET, YTO ...
l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAWHATA CTAHOBUTCHA
HEOoIpeeIeHHON

2) cucteMa, IMEIOIIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OXapaKTepHU30BaHa OIPEAEICHHBIM 3HAYEHUEM DHEPI UK

3) ecnu MbI 3HAEM UMITYJIBC MUKPOUYACTHIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HEOIpeIeICHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITh
OXapakTepH30BaHa ONPe/ICICHHBIM 3HAYCHUEM SHEPTUH

204. TIpeamnonoxeHue 00 aToMax Kak HEIEIUMBIX MEIBUANIINX YaCTUIAX BEIICCTBA
BBICKA3al ...

1) Apucroreib

2) Menpenees

3) demoxput

4) Pesepdopn

205. npeaAcTaBuI MOACJIbL CTPOCHUS aTOMA B BU/IC 11apa, 3allOJIHCHHOTO
IOJIO)KUTCIIBHO 3ap$1>1<eHH0171 JKUIAKOCTBIO, B KOTOPYIO BKPAIUICHBI OTPULIATCIIbHBIC
OJICKTPOHBI, HO,Z[O6HO N3IOMY B KCKCC.
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1) Menneneen
2) Pesepdopn
3) Tomcon

4) emokput

206. TIPEIUIOKIIT SIIEPHYIO (TUIaHETapHYI0) MOJICTh aTOMa: BOKPYT
HOJIOKUTEIILHOTO SAPa T10 3aMKHYTHIM OpOHUTaM JIBIIKYTCS JISKTPOHBI, 00pasyst
3IIEKTPOHHYIO 000I0UKY aToMa.

1) Menneneen

2) Pesepdopn

3) Jx. Tomcon

4) Jlemokput

207. Ha ocHOBaHMH UCCIICIOBAHNUS SIBIICHISI PACCESHUS alb(ha-dacTUIl IPH
MIPOXOXKICHNH Yepe3 TOHKHE CIIOU BemecTBa Pesepdopa cienan BEIBOA, UTO ...

1) ansda-gacTHIIBI ABIAIOTCS SAPAMH aTOMa T'eJIUs], HMEIOIIET0 BTOPOi
TIOPSAKOBEI HOMep B Tabiuie MeHzaesneeBa

2) anbga-pacma SBISETCS MPOIECCOM CaMOIIPOU3BOJIBHOTO MPEBPAIEHHS sapa
OJTHOTO XMMHYECKOTO AJIEMEHTA B SIIPO APYTOTO dJIEMEHTa

3) BHYTpH aToMa UMEETCSI OJIOKHUTEIBHO 3aPSKEHHOE SIIPO OUSHb MaJeHBKHX
pa3MepoB, BOKPYT sS[pa BPALIAIOTCS JICKTPOHBI

4) npu anbha-pacmnae aTOMHBIX SIEp BBIACISICTCS sACPHAS] SHEPTUS, 3HAYUTEIHHO
OoJbIIas, 4YeM B JIFOOBIX XUMUYCCKHX PEAKIHIX

208. CiocoOHOCTh aTOMa K W3JTYYSHHIO ¥ HOMIOUICHUIO (POTOHOB MpaBHIILHO
OIMCHIBACT BBICKA3bIBAHUE ...

1) aToM MOXXeT MOIIONIATh M M3Iy4ath (OTOHEI C 000 4aCTOTOH, HE 3aBHCHMO OT
COCTaBa BEIeCTBA

2) aTOM MOXXET ITOIVIONIAaTh (POTOHBI ¢ JIFOOOH YaCTOU, U3ITy4aTh (POTOHBI JIHIIB C
HEKOTOPBIMH OIIPEICIICHHBIMU 3HAYCHUSMH YACTOTHI

3) aTOM MOXET IOIIONIAaTh (POTOHBI JIHIIIb C HEKOTOPBIMH OIPEIeICHHBIMU
3HAUEHUSIMH YaCTOTBI, U3JTy4aTh (POTOHBI C JIFOOOH 4acTOTON

4) atoM MOXET M3Iy4arh U MOMIONMATh GOTOHBI TOIBKO C HEKOTOPBIMH
OIIpe/IeICHHBIMU 3HaYEHHUSMH YaCTOTHI

209. TIpu nepexoze 3I€KTPOHA C JaJBHETO OT S/pa SHEPreTUYECKOro yPOBHs Ha
OIMIKHUMN K SIIPY Y9HEPTeTHIESCKHI YPOBEHD aTOM 9JIEKTPOMArHUTHBIE
BOJTHBL.

1) uznydaer

2) He u3ny4aeT

3) noromaer

4) He moromaer

210. TIpu niepexojie 37IEKTPOHA ¢ OIMKHETO K SIPY SPHEPTETUUECKOTO YPOBHsI HA
JAJIBHUM OT S1/Ipa SHEPTETHYECKHUU YPOBEHD aTOM DJIEKTPOMATHUTHBIE
BOJIHBI.

1) uznyvaer

2) He u3ITyJaeT

3) noromaer

4) He moromaer

211. DHepreTUdYecKre yPOBHH NIEKTPOHA B aTOME, pa3Mep 2IEKTPOHHOTO ofiaka
ompezensieT KBaHTOBOE YHUCJIO.

1) raBHOE

2) opburansHoe

3) maruuTHOE

4) crimHOBOE

212. OpueHTalMIo 3JIEKTPOHHOTO 00JIaKa B IPOCTPAHCTBE XapaKTepu3yeT
KBAaHTOBOE YHCIIO.

1) raBHOE

2) opburansHoe

3) MaruuTHOE
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4) cinHOBOE

213. ®opMy 2IIEKTPOHHOTO 00JIaKa XapaKTepU3yeT KBaHTOBOEC YHCJIO.
1) raBHOE

2) opburtansHoe

3) MarHUTHOE

4) ciuHOBOE

214. CoOcTBEHHBIN MEXaHHMYCCKUIT MOMEHT XapaKTEepU3yeT  KBAHTOBOE YHCIIO.
1) raBHOE

2) opburtansHoe

3) MaruuTHOE

4) crinHOBOE

215. I'maBHOe kBaHTOBOE unciio n=1. OpOHUTaNEHOE KBAHTOBOE YUCIIO PABHO ...
1)1

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE YKCIIO N=2. OpOHUTAIFHOE KBAHTOBOE YUCIIO PABHO ...
N1
2)0
3)2
4)3

217 I'maBHOE KBaHTOBOE 4MCiI0 N=2. MakcUMaJIbHOE KOJINYECTBO DJICKTPOHOB UIA
JAAHHOT'O COCTOSAHHMS PABHO ...

1)2

2)4

3)6

4)8

218. I'naBHOE KBaHTOBOE YKCIIO N=1. MakcuMaIbHOE KOJIIMUECTBO AIIEKTPOHOB JIJIS
JTAHHOTO COCTOSIHUS PaBHO ...

12

2)4

3)6

4)8

219 I'maBHOE KBaHTOBOE 4MCiI0 N=3. MakcUMaJILHOE KOJIMYECTBO DJICKTPOHOB I
JAAaHHOT'O COCTOSAHUS PABHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YMCIIO XapaKTCPHU3YeT ...

1) opueHTaLHIO AIEKTPOHHOrO 00IaKa B IPOCTPAHCTBE
2) GopMmy 3MeKTPOHHOTO ObIaKa

3) pa3mepbl AEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHI MOMEHT

221. OpOuTanbHOE KBAHTOBOE YHCIIO XaPAKTEPHU3YET ...
1) opueHTanHIO 3IEKTPOHHOTO 00I1aKa B TIPOCTPAHCTBE
2) hopmy ammeKTPOHHOTO 00TaKa

3) pa3Mepsl HIMEKTPOHHOTO ObTaKa

4) coOCTBEHHBIM MEXaHUYECKUIM MOMEHT

222. MarautHoe KBaHTOBOE YHCJIO OIIPEICIseT . . .

1) opueHTaLHIO HIEKTPOHHOrO 001aKa B IPOCTPAHCTBE
2) hopMy 3mmeKTpOHHOTO 0OIaKa

3) pa3mepbl ANEKTPOHHOTO 00IaKa
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4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

223. CriluHOBOE KBaHTOBOE YHCJIO OIMPEICIISCT . ..

1) opueHTaNHUIO 2IEKTPOHHOrO 00JIaKa B IPOCTPAHCTBE
2) hopmy ammeKTpOHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO OOJIaKa

4) coOCTBEHHBIM MEXaHUYECKUIH MOMEHT

224. Tops nKoBEI HOMEDP dIEMEHTa B Tabmuie MeHeneeBa mo3BoNIseT ONPEACTUTh
yucio... (Beibepure Bce BepHBIE OTBETHI)

1) sneKkTpoHOB B aToMe

2) HYKJIOHOB B sIpe

3) mpoToHOB B siape

4) ayeMeHTapHbIX JaCTHUIL

5) HEWTPOHOB B s/Ipe

225. ATOMHBIH BeC AIIEMEHTa ONpeeNseT YICO. . .
1) sneKkTpOHOB B aTomMe

2) HEWTPOHOB B s/APE

3) mpoToHOB B siape

4) HyKJIOHOB B spe

226. Ucnyckanue HE CONPOBOXKIACTCA U3MEHEHUEM 3apsI0BOTO U
MAacCOBOTO YHCJIa AaTOMHOTO S/Pa.

1) anpda-yacTHIBI

2) raMMa KBaHTa

3) Gera-yacTUIBI

4) neiitpona

227. Anpda — pacnan mpencTaBisieT co00i MOTOK ...
1) anexTpoHOB

2) HEWTPOHOB

3) mpoTOHOB

4) simep aToma reus

228. bera MuHyc - pacnaj npezcTaBisieT co0oi MOTOK ...
1) anexTpoHOB

2) HEHTPOHOB

3) npoToHOB

4) sizep aTOMOB TelHs

229. OnvH 13 BHIOB PAJIHOAKTHBHOTO H3ITyUYEHHS MPEACTABIET cO00M MOTOK
OBICTPO MBIKYIMXCS DIICKTPOHOB. DTO _ M3JydYCHHE.

1) ramma

2) anbda

3) Gera MUHYC

4) Gera mroC

230.IIpu __ pacmaze MaccoBO€ YHCIIO siipa aToMa yMEHbIIaeTcs Ha 4, a
3apsIIOBOE YKCIIO Ha 2 SIEMEHTAPHBIX [OJOKHUTEIBHBIX 3apsijia.

1) ramma

2) anbda

3) bera MmuHyC

4) Gera umoC

231.Tlpu __ pacmajie MaccoBO€ U 3apsiIOBOE YHCIIO HE U3MEHSIOTCS.
1) ramma

2) anbda

3) Gera MHUHYC

4) Gera miroc

232.B PE3YIbTATE DJICKTPOHHOI'O 6eTa-pacr1a}1a sAApa aToMa 2JIEMEHTA C 3apAJ10BbIM
qHCIIOM Z MOJIYHYacTCs SIAIPO aTOMa DJICMCHTA € 3apAJ0BbIM YHCIIOM ...
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nHz-2
2)Z+1
3)z-1
4)Z+2

233. AtomHOe 51p0, BOHUKAIOIIEE B pe3yibTare anb(a-pacnana sjupa aToma
9NIEMEHTA C 3apAIOBBIM YHCIOM Z, 001a1aeT 3apsIOBBIM YHUCIIOM ...
Hz-1

2)Z2-2
3z-4
4)Z+1

234. AtoMHOe 51p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnana sjapa aroma
3JIEeMEHTa C MaCCOBBIM YHCIIOM A, 001aITaeT MacCOBBIM YHCIIOM ...

HA-1

2)A-2

3)A-4

4H)A+1

235. HepacnaBmmmucs, 4yepe3 HHTEpBaI BpEMEHH, paBHBII 1 epuoay
nojiypacnaza, octaiercss % paJAMOaKTHBHBIX aTOMOB BeIlleCTBa

1) 33

2) 25

3) 75

4) 50

236. Yepes uHTEpBaNl BpeMEHH paBHBIHN | epuoay momypacnaza pacrageres %
PaIroaKTUBHBIX SIEP BELIECTBA.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmmucsi, Yepe3 HHTEpBaI BpEMEHH, paBHbIi 1/2 nepruozaa
HoJrypacnaja, OCTaHeTCsl % paJuOaKTHBHBIX aTOMOB BEI[ECTBA.

1) 33

2) 25

3) 75

4) 50

238. Yepes nHTepBall BpeMEHH paBHBIN 1/2 eproja nosrypacmaja pacnajaercs
% paaMOaKTHBHBIX SIZIEP BEIIECTBA.

1) 33

2) 25

3)75

4) 50

239. B nporiecce CHIBHOTO B3aMMO/ICHCTBHUS IPUHUMAIOT YUACTHE ...
1) poronst

2) HEHTPOHBI

3) anekTpoHsI

4) HeliTpuHO

240. B npouiecce anekTpoMarHuTHoro B3anmoaeictsust HE nmpuHuMarot ygactue. ..
1) HeHTpOHBI

2) oTtoHs

3) 2MeKTPOHBI

4) mpoTOHBI

241. B npouecce ciabdoro B3anmoaeiictsust HE npuaumaror ygactue ...
1) snekTpoHbI

2) doToHsI

3) HelTpoHbI
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4) poTOHbBI

242. B npouecce IeKTPOMArHUTHOTO B3aHMOJICHCTBHUS IPUHUMAIOT YUacTHe ...
1) HEATPOHBI

2) HEUTPUHO

3) aHTHHEHTPHUHO

4) IpoTOHBI

243. T1o3uTpOH SABNSAETCS aHTHYACTHIICH 110 OTHOILEHUIO K ...
1) npotony

2) HeHTpOHY

3) anekTpony

4) potony

244, TlepeHOCUMKAaMU TPABUTAIIMOHHOTO B3aHMMOJICHCTBUS CUUTAIOTCA ...
1) rpaBUTOHBI

2) (oToHsI

3) DIHOOHBI

4) 6030HBI

245, TlepeHOCYMKAMH JIICKTPOMArHUTHOTO B3aHUMOJICHCTBHUS CUUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsI

3) DIHOOHBI

4) 6030HBI

246. TlepeHOCYNKAMH CHIIBHOTO B3aMMOJICHCTBHS CUMTAIOTCS . ..
1) rpaBUTOHBI

2) poToHsI

3) DIIFOOHBI

4) 6030HBI

247. TlepeHocunKaMu c1a00Or0 B3aUMOJICHCTBHS CUUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsI

3) DIHOOHBI

4) 6030HBI

IIo pe3yiibTaTaM TECTa o6yqafomeMyc;I BBICTABJIACTCA OHLCHKA «OTIUYHO», «XOpPOLIO»,
«YOOBJICTBOPUTCIBHO» WM  «HCYOOBJICTBOPUTCIIBHO», COMNNIACHO  CICAYIOIIUM  KPUTCPHUIAM
OLICHUBAHUA

Ikana Kpurepnu onennanns (% npaBWIbLHBIX 0TBETOB)
Ornenka 5 (OTIIMYHO) 80-100
Onenka 4 (xoporio) 70-79
Orerka 3 (YIOBICTBOPHTEIEHO) 50-69
Ornerka 2 (HeyIOBIETBOPUTEIHHO) menee 50
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JIMCT perucrpanym usMeHeHH i

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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