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1. [Inanupyembie pe3yabTaThbl 00y4eHHs N0 AUCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMH pe3yabTraramu ocBoenusi OIIOII

1.1. Iean u 3a7a94 AU CHUIJINHBI

bakanaBp mo wnampasnenuto 19.03.01 buorexHonmorusi AOKEH OBITH TOATOTOBIICH K
pelieHnto 3ajad  1po(ecCUOHANBHON JIeATENbHOCTH CIEAYIOIIUX THUIIOB: IPOU3BOACTBEHHO-
TEXHOJIOTMYECKOTO U HAy4YHO-UCCIIE10BaTEIbCKOTIO.

Heabio TUCHUILTUHBL ABIsSETCS — (POPMUPOBAHHE TEOPETUUECKUX 3HAHUN, MPAKTUYECKUX
YMEHUH ¥ HABBIKOB B 0071aCTH (PU3UKU M OHMOJIOTHYECKON (DPU3UKHU, HEOOXOMUMBIX MPU U3YYCHHUH U
aHanmu3e OMOJIOTMYECKHX SIBICHHH M TMPOIECCOB B COOTBETCTBUH C  (hopMUpyeMbIMU
KOMITETEHIUSIMHU.

3agayu AMCUMIUIMHBI BKIIIOYAIOT:

1. U3ydyenue u3nyeckux SBICHUMN, MPOLIECCOB, 3aKOHOB M 3aKOHOMEPHOCTEH, a TakKke
IpaHUIl WX [PUMEHUMOCTH; 3HAKOMCTBO C OCHOBHBIMH (DHM3MYECKUMH U OHOPU3NUECKHUMU
BEJIMUMHAMU, UX ONpPEACTCHUSIMH, CIOCO0aMU U €IUHUIIAMU H3MEPEHUSI.

2. IlpuoOpereHne HaBBIKOB pabOTBI ¢ mpuboOpamMu u 00OpyrnOBaHHEM (GHUIUUECKOW W
Oonodusnueckoil aboparopuu; HaBBHIKOB HCIIOJNB30BAHUS PA3IMYHBIX METOAMK H3MEPEHUU U
00palbOTKM IKCIIEPUMEHTAIBHBIX JIaHHBIX; HABBIKOB IPOBEICHUS aJEKBATHOTO (DU3UIECKOTO
MOJICIIUPOBAHHUS.

3. [IpumeHeHue B CBOEH MPAaKTUYECKON JEATENIbHOCTH 3HaHUM N0 (PU3MKE U OUOJIOTUYECKON
busMKe Ui pelieHus: TCOPETHUECKUX U MPOU3BOJICTBEHHBIX 3aad.

1.2. KomneTeHUMHA U HHIAMKATOPBI UX J10CTHKEHU i
OIIK-1. CnocobeH u3ydaTrh, aHAIM3UPOBATh, HCIIOJIB30BaTh OWOJOTHYECKHE OOBEKTHI U
NPOIIECChI, OCHOBBIBASICh HAa 3aKOHAX M 3aKOHOMEPHOCTSX MAareMaTW4ecKuX, (U3MYECKHUX,
XUMHUYECKUX U OMOJIOTHYSCKUX HAYK M UX B3aUMOCBSI3SIX

Kon n HanmeHoBaHue dopmupyembie 3YH
WHIIUKATOPA JTOCTHKEHUS
KOMIIETCHIIH

NJI-2. OIIK-1 3HAHUS OO0yuaromuiics TO0/DKEH 3HATh OCHOBHBIC (DM3MYECKUE U OHOPHU3NICCKUES

Ucnons3yeT 3akoHbI U BEJIMYMHBI, TOHSTHS, siBNeHus, 3aKkoubl (51.0.10 —3.2)

3aKOHOMEPHOCTH YMEHMUS OO0yuaromuiicst TOKEH YMETh UCTOJIKOBBIBATh CMBICHT (PU3UYECKUX U

(pU3MUECKUX HayK U X Onodu3nUecKnX BeIMYUH U MOHITHH; YKa3bIBaTh, Kakue HU3NUECKHEe

B3aUMOCBSI3el IPH 3aKOHBI OTACHIBAIOT SIBIICHUSI U TIPOIIECCHI, TIPOUCXOISIIIC B

W3yUYCHHH, aHAJIH3E ouonoruueckux oowvekrax (51.0.10 - V.2)

OHOJIOrHYEeCKHX OOBEKTOB U | HABBIKH OOyyaromuiics T0DKeH BIIAAETh HaBBIKAMHU MCHOJIB30BAHHSI OCHOBHBIX

MpOLECCOB (hM3MUECKHX 3aKOHOB U ITPUHIMIIOB /IS PELICHHsI TUITOBBIX 3a/1a4d
npodeccHoHaIbHON IEATENBHOCTH U aHAIN3a OMOJIOTHYECKUX 0OBEKTOB 1
npoueccos (651.0.10 - H.2)

2. Mecto aucuumuinHbl B cTpykrype OIIOIT
JucrunnuHa «Pu3nKka U OCHOBBI OMOJIOTHYECKOM (DU3UKH» OTHOCHUTCS K O0OS3aTeIbHOU
Y4aCcTH OCHOBHOM MpogeccuoHanbHOM 00pa3oBaTeIbHON MpOrpaMMbl OakaiaBpHara.

3. O0beM IMCHUIIMHBI U BUbI Y4eOHOH padoThl
O0beM muCHHUILTHHBI cocTaBiseT 5 3aueTHpix equaMIBl (3ET), 180 akagemuvecknx 4acoB
(manee yacos). JlucuunianHa u3ydaercs:
- ouHas ¢popma oOyueHus B 1 u 2 cemecTpax.

3.1. Pacnpenesienne o6beMa THCIUILIMHBI 110 BUIAM Y4eOHOii padoThI

Bun yae6HoI paboThl KonngecTBo 9acoB
110 OYHOH opMe oOydeHus
KonTakTHas paGora (Bcero) 84
B TOM 4HcJIe IPaKTHYecKas MOAr0TOBKa
Jexyuu (J1) 34
Jlabopamopuvie 3anamus (J13) 50




CamocrosiTeibHas padora odyuawuiuxcs (CP)

69

KoHTpoJb 27
HToro 180
3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jaejiaMm U TeMaM
Ounas ¢popma o0yueHust
B TOM YHCIIE =
No Bcero KOHTaKTHas g
HaunmeHoBaHue pa3iesioB U TeM =
TEMBI 4acoB pabota CP z
J J13 =
1 2 3 4 5 6 7
Paznmen 1. MexaHuKka 1 OCHOBBI OMOMEXaHUKH
11 dusnvecKue BENNYNHbBI U UX u3MepeHne. OCHOBHbIC 25 2 05 X
H3MEpUTEIbHBIC TPUOOPHI ' '
1.2 MeToavKa BBITIOJHEHUS HETIOCPEACTBEHHBIX U3MEPCHHH 2,5 2 0,5 X
MertoanKa BbIMOTHEHHS KOCBEHHBIX U3MEPEHHIA.
1.3 I'padmaeckuii ciocoO mpencTaBICHIS PE3YIBTaTOB 2,5 2 0,5 X
H3MEPEHHUS
1.4 DJIEMEHTHI IOCTYNATEIBHOTO JIBYKESHUS 2,2 2 0,2 X
15 [TpoBepka 3aKoHA COXPaHECHUS UMITYJIbCa 3 2 1 X
1.6 OJIEeMEHTHI BpalaTeIbHOTO TBHYKCHHUS 2,2 2 0,2 X
1.7 M3yveHne 0CHOBHOTO 3aKOHA JMHAMMKH BPAIICHHS 3 2 1 X
1.8 MexaHndeckne KoineOaHus U BOJITHBI 2,2 2 0,2 X
19 HccnenoBanue koneOaTenbHOTO IBUKCHUS, U3MEPEHHUE 3 2 1 X
YCKOPEHHS CBOOOTHOIO MAaCHHMS IIPH IIOMOIIK MassTHHKA
1.10 OCHOBBI OMOJIOTHYECKOH aKyCTHKH 2,2 2 0,2 X
111 HccaenoBaHre CBOHCTB YIIBTpa3ByKa 3 2 1 X
1.12 OCHOBBI THIPOTUHAMHUKH 2 2 X
1.13 WccnenoBanue IIOTHOCTH XKUAKOCTH 3 2 1 X
1.14 UccnenoBanne TedeHUs BI3KOM HKUIKOCTH 3 2 1 X
Paznen 2. Mosekynsipaas pu3nka U TEpMOMHAMUKA OGHOJIOTMYECKHUX MPOIIECCOB
2.1 Ocuorsl MKT. SBieHus nepeHoca 2,3 2 0,3 X
2.2 MoeKyssipHbIC SIBICHUS B ra3ax 2 2 X
2.3 HccrrenoBanme BIQYKHOCTH BO3IyXa 3 2 1 X
24 MoeKyssipHBIC SBICHUSI B KHJIKOCTSIX 2 2 X
HccnenoBanne CBOWCTB MOBEPXHOCTHOTO CJIOS YKUAKOCTH,
25 n3MepeHue Kod(pQUIEeHTa MOBEPXHOCTHOTIO HATSKEHUS 3 2 1 X
JKUIKOCTH
26 BiusiHre NOBEPXHOCTHO aKTHBHOTO BEIIECTBA HA 3 2 1 <
k03D DUIIHEHT MOBEPXHOCTHOIO HATSIKCHUS JKUIKOCTH
2.7 MoneKkyssipHbIe SIBICHHSI B TBEPBIX TeJax 2 2 X
2.8 W3yuenue 3akoHa ['yka 3 2 1 X
2.8 V3amepeHne MOJyIIsl yIIPYTOCTH 3 2 1 X
29 IlepBoe HaUaI0 TEPMOAMHAMUKH U €T0 TPOSBICHUE B 23 2 0.3 <
OMOJIOTHUECKHX ITPOIeccax
210 Bropoe Hayaio TEpMOJMHAMHUKH ¥ €0 MIPOSBICHHE B 23 2 0.3 <
OMOJIOTHUECKHX ITPOIeccax
Pasznen 3. DnekTpoauHaAMUKa M YIEKTPOKMHETHICCKHUE SIBJICHUS B KIIETKE
3.1 OeKTpHUIecKoe IoJIe M €r0 BIMSHHUE Ha KHUBHIE OPTaHU3MBI 2,3 2 0,3 X
3.2 BeniecTBo B AIEKTPHYECKOM MTOJIE 5 5 X
33 Onekrpudeckue nenu. Vamepenue GU3nIecKuX BEIUIHH 25 2 05 <
AIIEKTPOU3MEPUTETHHBIMY MPHOOPAMH ' '
34 ITocTosIHHOE MarHUTHOE TIOJIE M €T0 BIMSHUE Ha JKHUBBIS 5 5 <
OpTraHU3MBI
3.5 HccaenoBaHre MarHiTHOTO HOJIS IIOCTOSSHHOI'O MarHuTa 3 2 1 X
36 [TocTOSIHHBIN 3TEKTPUUCCKUN TOK U €T0 BIUSHHUE HA XKUBBIC 4 4 <
OpTraHU3MBI
3.7 HccaenoBanue 31eKTpONPOBOAHOCTH HKUBOM TKAHU 4 2 2 X
38 [lepeMeHHBIH IEKTPUYCCKUI TOK U €T0 BIUSHUC HA )KUBBIC 4 4 <

OpraHru3Mbl




39 HccnenoBanue IepeMEHHOTO U BEIIPSMIIEHHOTO TOKa IPH 4 2 5 X
IOMOIIM ociuyuiorpada

3.10 DJIeKTpOMarHUTHbIE KOJI€0aHUs U BOJIHBI 2 2 X

3.11 ONEeKTPOKUHETHUECKUE SIBICHHS B KIETKEe 2 2 X

Paznen 4. OnTuka. Pu3nka aToMa ¥ aTOMHOTO siapa

4.1 OJeMEeHThI TeOMEeTPUYECKOM ONTUKU 4 4 X

492 W3mepenune pa3MepoB MaJIbIX 0OBEKTOB MPY IIOMOIIH 4 2 5 <
MHKpOCKOIIa

4.3 H3MepeHue mpejena pa3pelieHrs ONTHIECKOro npudopa 4 2 2 X

44 W3mepeHune nokasaress IpesOMIICHHS] 1 KOHIIEHTPauu 4 2 5 <
pacTBOPOB pepaKTOMETPOM

4.5 OcHOBEI (hoTOMETPHHU 2 2 X

4.6 HccrenoBanue GOTOMETPHUCCKUX BEIMYHH PabOYero MecTa 4 2 2 X

4.7 OneMeHThl BOJTHOBOH ONTHKHU 5 5 X

48 W3zydenue nonsipumerpa, i3MepeHne KOHIEHTPAN 4 2 5 <
pacTBOPOB ONTHYECKH aKTHBHBIX BEIIECTB

4.9 B3anmMoneiicTBue 31eKTPOMAarHUTHBIX BOJIH C BELIECTBOM 2 2 X

4.10 I'pagynpoBKa ClieKTpPOCKOIa U HUcCIeJOBaHUE CIEKTPOB 4 2 2 X

411 OeMeHThI KBAaHTOBOM ONTHKH 2 2 X

4.12 buonoruueckoe NeHCTBUE ONTHIESCKUX U3TyUECHUH 5 5 X

4.13 OnemeHTH GU3MKU aToma 2 2 X

4.14 OneMeHThl PU3MKU aTOMHOTO Spa U 3JIeMEeHTapHbIX YaCTHUI] 2 2 X

4.15 VoHu3upyomue u3IydeHusl i OCHOBBI I03UMETPHH 2 2 X

4.16 HccaenoBanue paanallioHHONW 00CTaHOBKH B IOMEIICHUH 4 2 2 X
Kontpons 27 X 27
HUroro 180 34 50 69 27

4. CTpyKTypa U cojepkaHue JUCHHMILUINHBI, BKJIIOYAKOIIee NPAKTHYECKYI0 IOATOTOBKY

[IpakTHyeckass MOATOTOBKA IMPHU peaU3allKi y4eOHBIX MPEIMETOB, KYpCOB, TUCIUILINH
(Monynei) opraHumsyercss IyTeM TNpPOBEACHHUS MPAKTUYECKUX  3aHATUH, MPaKTUKYMOB,
71a00paTopHBIX padOT U MHBIX aHAJOTMYHBIX BUOB YUeOHOU JEATENbHOCTH, MPEAyCMaTPUBAIOLINX
yyacTue oO0ydarolluxcs B BBINOJIHEHWU OTAEIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyayuiein
npodeCCHOHABHON AEATENbHOCTHIO.

[IpakTryeckast MoAroTOBKa MOXKET BKJIFOYATh B €05l OT/IENIbHbBIE 3aHATHUS JIEKIIMOHHOTO TUIIA,
KOTOpBIE MpelyCcMaTpUBalOT nepenady yuyeOHoM HMHpopMmanuu oOydarouiumcs, HEOOXOIUMON A
MOCJIEAYIOLIETO BBITOJIHEHUS paloT, CBA3aHHBIX ¢ OynyIien nmpodeccuoHanbHON AESITETbHOCTHIO.

PexomeHtyeMblii 00BEM MPAaKTUYECKOM MOATOTOBKM (B MPOIEHTaX OT KOJMYECTBA YacoB
KOHTAKTHOM pa0oThl) U1 JUCLMILINH, peaTu3yoIuX:

- obmenpodeccuonanbupie komnerennuu (OI1K) ot 15 mo 50 %.

4.1. Conep:xaHue THCHUTLTUHBI

Pa3nen 1. MexaHuka U OCHOBbI OMOMeXaHUKH

Kunemarnka mnoctrynarenbHOro JBWKEHUA. J(MHaAMUKa TOCTYNATENbHOTO JIBUXKEHUS.
DHEPreTUYeCKUe XapaKTePUCTHUKHA TOCTYNATeIbHOTO JIBIDKeHUsS. KuHeMaTwka BpamarebHOTO
JIBIWKEHUs. JlMHaMHMKa  BpamlarelbHOrO  JIBWJKEHUA.  ODHEPreTUYECKHE  XapaKTEPUCTUKHU
BpaIaTeIbHOTO JBWKCHHS. XapaKTePUCTUKH KojeOaTenbHOEe IBM)KCHHE. BHIBI MeXaHWYeCKHX
KonebaHuil U WX ypaBHEHHsA. BOJTHOBOH Mpoliecc U €ro XapaKTepUCTHKU. THIBI MEXaHUYECKUX
BOJIH. 3BYK Kak (usnueckoe sieneHue. Mctounuku u nmpueMHuku 3ByKa. [llym u ero 3HaueHue ajis
OMOJOTMYECKNX OpPraHM3MOB. YIBTPa3BYK, €ro CBOHCTBa W XapakTepuctuku. WHpasByk, ero
CBOMCTBA M XapaKTepUCTUKU. CIIBIIINMBIN 3BYK, €TO CBOMCTBA M XapaKTEPUCTUKH. [ napoauHaMuka
UJICAIBHOMN U BA3KOM KUIKOCTH.

Pasznen 2. MouiekyasipHasi (pU3UKA ¥ TEPMOAMHAMHUKA OMOJOTMYECKUX MPOLECCOB

OcCHOBHBIE TIOHSATHSI M YpPaBHEGHUS MOJEKYISIpHOH ¢u3uku. (OCHOBHBIC TOJIOKCHUS
MOJIEKYJISIPHO-KMHETHUECKONM TeopuH. SBieHus nepeHoca. MoneKynspHble SBJIECHHS B Trasax.
Peanbuble ra3zpl ¥ mapbl. MoJekyasipHbIe SABICHHUS B KUAKOCTAX. MOJNEKyIspHbIC SBICHUS B
TBepAbIX Tenax. (OCHOBHBIE TOHATHS  TEPMOJMHAMHMKW. BHYTpeHHssT SHeprus rasa.
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TennonpoBopgHocts.  KonBekuus. Mcnapenue. TemnoBoe  u3nydeHue. IlepBoe  Hauano
TEPMOIMHAMUKH M €ro TMposiBIEHHE B OHOJOTHYECKUX TMpolleccax. TemaoBble JBUTATENH.
OuTponus. Bropoe Hayano TepMOAMHAMUKY U €TO MPOSBICHHE B OMOIOTHYECKUX MPOLIECccaXx.

Pasnen 3. DiieKTpoaMHAMMKA M JIEKTPOKMHETHYECKHE SIBJIEHUS B KJIETKe

DJEKTPUUYECKOE TI0JI€ U €r0 BIMSHUE HA JKUBBIE OpraHU3Mbl. BeliecTBO B 31EKTpUUYECKOM
nosie. [locTossHHOE MarHWTHOE IOJ€ M €ro BIMSHUE Ha JKUBble OpraHu3mbl. [locTOsHHBII
NIEKTPUUECKUI TOK U €0 BIUSHHUE HA KUBBIE OpraHu3Mbl. llepeMeHHBIN 3JIEKTPUYECKUI TOK U €T0
BJIMSIHUE Ha KMBBIE OPraHU3MBbl. DJIEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI. DIEKTPOKMHETUYECKUE
SBJICHUSI B KJIETKE.

Pa3gen 4. Ontuka. @Pu3uka aTroMa, aTOMHOIO siApa

OnemeHThl TeoMmeTpuueckod ontuku. OcHOBBI Qoromerpun. HMHTepdepeHLns cBera.
Hudpakmuss u nonspusanus cera. Jlucmepcust cBera. Ilormomenne (abcopOrusi) cBera.
Jlromunecnennusa. Pentrenobckoe nznydenue. @ororddexr. Dpdexkr Komnrona. [laBieHue crera.
Mopnenu cTpoeHHs aroMa. DJIEMEHThl COBPEMEHHOW (HM3MKH aTOMOB M Mojekyn. CTpoeHue siapa
aroMa. PannoakTuBHOCTB. SnepHble peakuuu. OleMEeHTapHble YacTulbl. DyHIaMEHTalIbHBIC
B3auMozelcTBus. oHU3MpyoIye n3IydyeHus: 1 OCHOBBI JJO3UMETPUHU.

4.2. Conep:xaHue JJeKIHi
Ounas ¢popma o0yyeHus

Ne /it Kpatkoe coneprxanue nexuuit KomuuectBo | IlpakTrueckas
4acoB TIOATOTOBKA
1 DIeMEHTHI MOCTYNAaTeIbHOTO JBHKCHUS 2 +
2 OneMeHTHI BpalaTeIbHOTO ABIKECHHS 2 +
3 Mexarndeckue kojaeOaHus ¥ BOTHBI 2 +
4 OCHOBBI OMOJIOTHYECKOH aKyCTUKH 2 +
5 OcnHoBsl MKT. fIBieHus nmepeHoca 2 +
6 [lepBoe Ha"aIO TEPMOIMHAMUKH U €0 MPOSIBICHHE B OMOJIOTHYECKUX 2 +
nporeccax
7 Bropoe Hauasio TepMOJMHAMUKY M €TO TPOSIBIICHNE B OMOJIOTHYECKUX 2 +
nporeccax
8 DnekTpuyuecKoe 1oJIe ¥ ero BIUSHHUE Ha JKUBBIE OPTaHU3MBI 2 +
9 [locTossHHOE MarHUTHOE T10JIE M €0 BIMSHHUE Ha )KUBBIC OPTaHH3MBI 2 +
10 DJEeKTPOMAarHUTHEIC KOJICOAHHS U BOJHBI 2 +
11 DJEeKTPOKHHETHYCCKHUE SIBIICHHS B KIETKE 2 +
12 OcHOBHI (hoTOMETpHHU 2 +
13 B3anmopeiicTBiE 3IIEKTPOMAarHUTHBIX BOJIH C BEIIECTBOM 2 +
14 DJeMeHTHI KBAHTOBOH ONTHKH 2 +
15 DJeMeHTHI PU3UKH aToMa 2 +
16 OneMeHTHl PU3UKH aTOMHOTO Spa W YJIEMCHTAPHBIX YACTHII 2 +
17 Honusupyromue U3ny4eHust 1 OCHOBBI JO3UMETPUU 2 +
Hroro 34 18%
4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHH
Ounas popma o0yueHnust
No HanmvenoBanme 1abopaTopHBIX 3aHATHI KonuuectBo | IlpakTrueckas
n/m JacoB MOJTOTOBKA
1 | dusuueckue BEJIMUUHBI U UX n3MepeHne. OCHOBHBIE M3MEPHUTEIbHBIE PHOOPHI 2 +
2 | MerosuKa BbIIOJHEHHS HEIIOCPECTBEHHBIX U3MEPEHHI 2 +
3 MerTouka BBIIONTHEHHUS] KOCBEHHBIX M3MepeHuit. [ paduaeckuii criocod 2 +
TPEJICTABIICHHS PE3YNIBTATOB H3MEPEHHS
4 | IpoBepka 3akOHa COXpaHEHUs HMITYJIbCa 2 +
5 | M3yyeHne OCHOBHOTO 3aKOHA AMHAMUKH BpalleHUs 2 +
6 | HccnenoBanue koneOaTeIbHOTO JIBIKCHUS, U3MEPEHUE YCKOPEHHS CBOOOHOTO 2 +
1aJICHUS! TP TOMOILM MasiTHUKA
7 | HccnenoBaHue CBONCTB yIIbTpa3ByKa 2 +
8 | HccnenoBaHue INIOTHOCTH )KUAKOCTH 2 +
9 | HccaenoBanue TedeHUs! BA3KOU SKUJIKOCTH 2 +
10 | HccriemoBaHue BIKHOCTH BO3AyXa 2 +




11 | UccnenoBanue cBONHCTB IOBEPXHOCTHOTO CJIOS KUAKOCTH, U3MEPEHHUE 2 +
KO3 PHIIMEHTa HOBEPXHOCTHOTO HATSKEHUSI XKHMKOCTH

12 | BumsiHMe ITOBEPXHOCTHO aKTHBHOI'O BEIIECTBA Ha KO3 (ULHEHT 2 +
MOBEPXHOCTHOT'O HATSDKEHUS! JKUJIKOCTH

13 | M3yuenue 3akoHa ['yka 2 +

14 | V3mepeHue MOIyIsl yOPYTOCTH 2 +

15 | Dnexrpuyeckue uenu. Mzmepenne Gpusnyeckux BETUUUH 2 +
IEKTPOU3ZMEPHUTENLHBIMU IPHOOpPaMU

16 | MccrnenoBaHue MarHUTHOTO I10JISI TOCTOSTHHOTO MarHUTa 2 +

17 | HccnenoBaHue 31€KTPONPOBOAHOCTH KHUBOW TKaHH 2 +

18 | HccnenoBaHue MepeMEHHOTO U BBIIPSIMICHHOTO TOKA IPU TIOMOIIH 2 +
ocmutorpaga

19 | M3mepeHue pa3MepoB MajbiX 0ObEKTOB P HOMOIIM MUKPOCKOTA 2 +

20 | M3mepenue npesena pa3penieHus: ONTHYECKOro npubdopa 2 +

21 | H3mepenue nokasareis MpeaoMIICHUS U KOHLIEHTPALUH PacTBOPOB 2 +
pedpaxromeTpom

22 | Wccnenosanue HOTOMETPUUCCKHUX BEIUYMH paboUero Mecra 2 +

23 | H3yueHwue nonsipuMeTpa, N3MepeHNe KOHIEHTPAIIMK PACTBOPOB ONTHYECKU 2 +
AKTUBHBIX BELICCTB

24 | I'panywpoBKa CIIEKTPOCKOIIA U MCCIICIOBAHUE CIIEKTPOB 2 +

25 | HccnenoBanue paiualliOHHONH OOCTAHOBKH B IIOMEIICHUN 2 +
Hroro 50 17%

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

4.5. Buabl 1 coep:kaHue CaMOCTOSATEIbHOI padoThl 00y4ar0UIUXCs
4.5.1. Buabl caMmOCTOATEIbHOH padoThl 00Y4AKOIIHUXCS

Bunbl camocroaTensHOM paboThl 00yJarOIUXCs

KonmuecTBo yacos

o 04HOH popmMe oOyUeHHS

[TonroroBka K 1a00paTOPHBIM 3aHATHSIM 30
CamMocTosITeNIbHOE 3y4YEeHHE OTICIbHBIX TeM H BOIPOCOB 33
[oaroToBKa K 3a4ety 6
Hroro 69
4.5.2 CoaepxxaHue caMOCTOSITEIbLHON padoThl 00Y4aK0IIMXCS
Ne /it HaumenoBanue TeM U BOIIPOCOB KonunyecTBo 9acos
1o 04HO# hopme
o0yJeHus
1 dusnyeckue BeIMYMHBI U UX m3MepeHne. OCHOBHbBIC M3MEpHUTENbHBIE IPUOOPHI 0,5
2 MeToMKa BBIIOJHEHHS] HEIIO CPEICTBEHHBIX U3MEPEHUI 0,5
3 MertoznKa BEINOTHEHHS KOCBEHHBIX U3MepeHuil. [ paduueckuii criocob 0,5
IPE/ICTABIICHUS PE3YJIbTaTOB H3MEPEHHS
4 OneMeHTHI NOCTYNAaTeIbHOIO JBHKEHUS 0,2
5 [TpoBepka 3akoHa COXpaHEHUs UMITYJIbCa 1
6 ONeMEeHTHI BPallaTeNIbHOTO IBHKEHUS 0,2
7 M3ydyenne 0CHOBHOTO 3aKOHA JMHAMUKHU BpaICHUS 1
8 MexaHuuecKkre KoueOaHus ¥ BOJHBI 0,2
9 HccnenoBanune konebaTeIbHOTO IBHXKEHHUS, N3MEPEHUE YCKOPEHUS CBOOOTHOTO 1
T1aJICHUs TIPU IOMOIIIM MasiTHUKA
10 OCHOBBI OMOJIOTHYECKON aKyCTUKH 0,2
11 HccnenoBanue CBOMCTB yAbTpa3ByKa 1
12 OCHOBBI THAPOIUHAMUKI 2
13 WccnenoBaHue MIOTHOCTH KUIKOCTH 1
14 WccnenoBanue TeueHus BI3KOH JKUIKOCTH 1
15 Ocuosel MKT. SIBneHus nepesoca 0,3
16 MornekyssipHble SIBICHUSI B ra3ax 2
17 HccaenoBanue BIaXKHOCTH BO3AyXa 1
18 MonekyssipHbIe SIBICHUSI B XKHJKOCTSIX 2
19 VccnenoBanue cBOWCTB HOBEPXHOCTHOTO CJIOS JKUJIKOCTH, M3MEPEHHE 1
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k03¢ (HULIMEHTA TOBEPXHOCTHOTO HATSKEHHS JKHKOCTH
20 BiisiHME TOBEpXHOCTHO aKTHBHOTO BEIIeCcTBa Ha KOG (OUIIMEHT ITOBEPXHOCTHOTO 1
HaTSDKCHHUS JKUJIKOCTH
21 MonekyssipHble SIBICHHSI B TBEPJBIX TeJIax 2
22 W3zyuenue 3akoHa ['yka 1
23 V3MepeHue Moaylst yIpyroctu 1
24 [lepBoe HauaJI0 TEPMOJMHAMMKH U €r0 IPOSIBICHHE B OMOJOTHYECKHUX MpoLeccax 0,3
25 Bropoe Hayano TepMOJMHAMUKH M €T0 MPOsIBJICHUE B OMOJIOTMYECKUX IpoLieccax 0,3
26 OJeKTpuuecKoe NoJe U €ro BIUSHUE Ha JKUBbIE OPraHU3MbI 0,3
27 BeliecTBo B 2IEKTPUYECKOM MOJIE 5
28 Onextpuydeckue nenu. Vizamepenne GU3NUECKUX BEIHYHH JIEKTPOU3MEPUTEIEHBIMH 0,5
npudopamu
29 VccnenoBaHne MarHUTHOTO MOJISI HOCTOSIHHOTO MarHUTa 1
30 [ToCTOSIHHBIN 2NEKTPUUESCKHUIA TOK M €r0 BIMSHUE Ha KUBbIE OPraHU3Mbl 4
31 HccnenoBanue 3JIeKTPONPOBOTHOCTH JKUBOHM TKaHU 2
32 [lepemMeHHBIH 3JIEKTPUYECKUH TOK U €r0 BIMSHHUE Ha )KUBbIE OPTaHH3MBI 4
33 HccnenoBanue epeMEeHHOTO M BHIIPSMIIGHHOTO TOKa MPU MOMOIIH OcLipuiorpada 2
34 OeMeHThI reOMeTpUUECKON ONTHKU 4
35 H3mepenue pa3MepoB MaJlbIX 0OBEKTOB NPU MOMOLIM MHUKPOCKOIA 2
36 M3MepeHue mpejesna pa3pelieHus ONTHYECKOro nprbopa 2
37 W3mepenue nokasarens NpeIoMIICHHUs U KOHIIGHTPALlUH pacTBOPOB 2
pedpakroMeTpoM
38 HccnenoBanue pOTOMETPHUCCKUX BEIMYHH PabOUYero Mecra 2
39 DneMeHTHI BOTHOBOW OITHKH 5
40 W3zydenue nonspumerpa, i3MepeHHe KOHLICHTPAIUH PACTBOPOB ONTHYECKH 2
AKTHUBHBIX BEIIECTB
41 ['pasiyupoBKa CHEKTPOCKOIA M UCCIIEIOBAHUE CIIEKTPOB 2
42 Buonornueckoe AeHCTBHE ONTUYECKUX M3ITyUeHHH 5
43 HccrenoBanue paaualidOHHONW 0OCTAHOBKHU B MMOMCIIICHUHT 2
Hroro 69

5. YueOHO-MeTOAMYECKOI 00ecniedeHHe CAMOCTOSITeIbHON padoThbl 00y4aroMXcs M0
AUCHMILINHE

YyebHo-MeTonuueckue pa3padotku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO OxHo-
VYpanbsckuii ['AY:

1. ®uszuka U OCHOBBI OHoONIOTHYECKOW (QU3MKU [DIIEKTPOHHBIN pecypc]: MeTonuyeckue
yKa3aHMs K JJaOOpaTOPHBIM 3aHATUAM JJIs 0Oydaroluxcs 1o HarpasieHuto noarorosku: 19.03.01
buorexnonorusi, mnpoduib: IlumesBas OHOTEXHONOIHS, YPOBEHb BBICIIETO OOpa30BAHUS
OaxanaBpuart, popma obyuenust — ouynas / Coct. C.B. lllamuna, H.P. Illtanesa. - Tpouuk: FOxHo-
VYpansckuit TAY, 2023. — 124 c¢. Pexxum npocrtyma: https://edu.sursau.ru/course/view.php?id=8430.
http://nb.sursau.ru:8080/localdocs/ivm/04326.pdf

2. lllamuna, C. B. ®usnka ¥ OCHOBBI OMOJOTHYECKOH (DH3MKK [DIEKTPOHHBIA pecypc]:
METOJIMYECKHE PEKOMEHJIAIMK 110 OpTaHMU3alUU CaMOCTOSATENILHOM paboThl /i 00y4aromuxcs 1o
HanpasieHuto noarotoBku: 19.03.01 buorexnonorus, npoduins: Ilumesas OuorexHomorus, Gopma
oOyuenust — ounas / C. B. Hlamuna. - Tpounk: HOxHo-Ypansckuii T'AY, 2023. - 45 c. Pexum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=8430.
http://nb.sursau.ru:8080/localdocs/ivm/04327.pdf

6. @OoH/1 O1IEHOYHBIX CPEICTB /s MPOBeIeHUSs IPOMEKYTOUHOI aTTecTanun
00y4Jarouuxcs 1o AUCHHUILINHE
JIst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOydarontuxcst TpedoBanusiMm OI'OC
BO pa3pabotan (oHJ OLEHOUHBIX CPEICTB JUIS TEKYIIETO KOHTPOJS YCIEBAEMOCTH U MPOBEACHUS
MPOMEXYTOUHOM arrectauuu oOyyarommxcss mo aucuuiiuHe. OOHI ONEHOYHBIX CPEICTB
npexacrasiieH B [IpunoxxeHnu.



https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/04326.pdf
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/04327.pdf

7. OcHOBHasI H 1ONOJIHUTE/IbHAs YueOHasl IuTepaTrypa, Heo0xoaumMasi 1151 OCBOCHHUS
JAUCHHMIITHHBI

OcHOBHasi ¥ JONOJHUTENbHAS ydeOHas nuTeparypa umeercs B Hayunoit Oubiamoreke u
ANEKTPOHHOU MH(pOopMarmonHo-o0pazoBareabHoi cpeae ®I'EOY BO I0xHo-Ypanbckuii ['AY.

OcHoBHas:

1. Tloronsimes, B. A. buonornueckas ¢usuka / B. A. Iloronsimes. — 2-¢ u3m., cTep. —
Canxkr-IlerepOypr : Jlanb, 2022. — 300 c. — ISBN 978-5-8114-9659-4. — TekcT : 21€KTPOHHBIH //
Jlanp : snmexTpoHHO-OmMOMHoTeuHass cuctema. — URL: https://e.lanbook.com/book/198575. —
PexxuM mocTyna: 1uist aBTOpH3. MOJIb30BaTENEH.

2. UBanos, U. B. OcuoBsl ¢pusuku u 6nodusuku : yaebnoe nocodbue / . B. MiBanoB. — 2-¢
u3., uchp., aon. — Cankr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-1350-8. —
Texct : onekrponneld //  Jlamp : dnekTpoHHO-OMOmmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/210917. — Pekum gocTyma: i aBTOPU3. TOIb30BaTEICH.

3. Npanos, 1. B. COopHUK 33134 MO Kypcy OCHOBHI (M3MKH M OMOPHU3UKH : ydeOHOE
nocobue / U. B. UBanoB. — 2-e uzn., ucnp. — Cankrt-IlerepOypr : Jlanp, 2022. — 128 ¢. — ISBN
978-5-8114-1349-2. — Tekct : 3nMeKTpOHHBIN // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAs CUCTeMa. —
URL: https://e.lanbook.com/book/210920. — Pexwum noctyma: s aBTOPH3. IMOJIb30BaTENICH.

JlomosiHUTEIbHAA:

1. I'pabosckwit, P. . Kypc ¢husuku : yaedbnoe mocodbue ans By3os / P. U. I'pabosckmit. — 13-
e u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 608 ¢. — ISBN 978-5-8114-9073-8. — Tekcr :
AIIEKTPOHHBIH // Jlann : AIIEKTPOHHO-OUOIMOTEYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/184052

2. Jlusennes, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenneB. — 7-e u3n., crep. —
Cankr-IlerepOypr : Jlanb, 2022. — 672 ¢. — ISBN 978-5-8114-1240-2. — TeKcT : 31eKTpOHHbI# //
Jlansb : 3nekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/210782 .

8. Pecypchbl mH(pOPMALHOHHO-TEIeKOMMYHUKAIMOHHOI ceTn «AHTepHETY,
Heo0XoAuMble /ISl 0CBOEHUS! TMCIUTIIMHbI

1. DnexkTpoHHO-OMOIMOTEUHAs cUCTeMa M3JaTeNbCcTBa «JIaHb» [DIeKkTpoHHBIM pecypc]. —
Cankr-IlerepOypr, 2010-2023. — Pexxum noctyma: http://e.lanbook.com/. — Jloctyn mo noruHy u
apoJko.

2. Hayunas onektponHas Oubmuotexka eLIBRARY.RU [DnextponHBIi pecypc]
[mH(pOpManIMOHHO-aHAIMTHYECKUT  TopTan]|. — MockBa, 2000-2023. — Pexum gocryma:
http://elibrary.ru/.

3. DnexkTpoHHO-OUOIMOTEUHAss CcUCTeMa «YHHUBEPCUTETCKas OuOIMOTeKa OHJIAWH
[Dnexrponnslii pecypc]. — Mocksa, 2001-2023. — Pexxum mocrtyma: http://biblioclub.ru/. — Toctyn
0 JIOTUHY U TIapOJIio.

4. KOxHO-YpanbCcKuil TOCYAapCTBEHHBIN arpapHblii YHUBEPCUTET [DIEKTPOHHBIN pecypce] :
odurl. caift. — 2023. — Pexxum ntoctyna: http://roypray.pdy/.

9. MeTonnueckne yKkazaHus JJisi 00y4aIOIIHXCHA MO0 OCBOCHH IO TUCIUTLINHBI

Y4eOHO-MeTOqUYEeCKUE pPa3paboTku uMerTcss B HaydHoil OHOIHOTEKE M DIEKTPOHHOM
nHpopmarmorHo-obpaszoBareasHOM cpene @I'BOY BO I0xHuo-Ypansckuit [AY:

1. ®uzuka U OCHOBBI OuoNOTHYECKOW (GU3MKHU [DIEKTPOHHBIN pecypc]: MeTomuyecKue
yKa3aHUs K JIAOOPaTOPHBIM 3aHATHSAM JUISI OOyYaroOIIUXCcs 1Mo HampapieHuio moarorosku: 19.03.01
buorexnonorus, mnpodwunb: [lumeBas OHOTEXHONOTHs, YPOBEHb BBICHIETO OOpa30BaHUS
OakanaBpuar, popma odyuenus — ounas / Coct. C.B. llamuna, H.P. lllTanesa. - Tpounk: KOxHo-
VYpansckuit [AY, 2023. — 124 ¢. Pexxum nocryma: https://edu.sursau.ru/course/view.php?id=8430.
http://nb.sursau.ru:8080/localdocs/ivm/04326.pdf

2. lllamuna, C. B. ®usnka U OCHOBBI OMONOTHYECKON (DU3MKK [DIEKTPOHHBIA pecypc]:
METOIMYECKHE PEKOMEHIAIMH 110 OPTaHMU3alMU CaMOCTOSTEIILHOW pabOThI Uil OOYyYarOIIUXCs 110
HanpasyieHuto noaroroBku: 19.03.01 buorexnomnorus, npoduis: [lumesas OuorexHomorus, popma
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https://e.lanbook.com/book/198575
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/210920
https://e.lanbook.com/book/184052
https://e.lanbook.com/book/210782
http://e.lanbook.com/
http://elibrary.ru/
http://biblioclub.ru/
http://юургау.рф/
https://edu.sursau.ru/course/view.php?id=8430
http://nb.sursau.ru:8080/localdocs/ivm/04326.pdf

oOyuenust — ounas / C. B. Hlamuna. - Tpounk: HOxHo-Ypansckuii T'AY, 2023. - 45 c. Pexum
JOCTyTIa: https://edu.sursau.ru/course/view.php?id=8430.
http://nb.sursau.ru:8080/localdocs/ivm/04327.pdf

10. CoBpemenHble HHGOPMAIIMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble NMPHU 0CYLeCTBIEHUH
o0pa3oBaTeJIbLHOIO MpoLecca Mo JMCHUILIMHE, BKIIYas IepedeHb POrpaMMHOI0
obecrieyeHns 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OuOnmoTeke ¢ TEpPMUHAIBHBIX CTAaHLUMH MPEAOCTABISAETCS AOCTYN K 0azam
JAHHBIX:

- Texakcnept (MH(POPMALIMOHHO-CIIPABOYHAS CUCTEMA);

- DIIEKTPOHHBIHN KaTaJjior HNuctutyra BETEpUHAPHOI MEIULIMHBI -
https://sursau.ru/about/library/contacts.php

[Mporpammuoe ob6ecneuenne: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine; Microsoft OfficeStd 2019 RUS OLP NL Acdmc; Google Chrome; Mozilla Firefox;
Sunexc.bpaysep (Yandex Browser); MOODLE; Kaspersky Endpoint Security.

11. MarepuajibHO-TeXHUYeCKasi a3a, He0OX0AUMasi 1J1sl OCyLIeCTBIEHUsI 00Pa30BaATEIHLHOIO
npouecca no JUCUMIJInHEe

Y4eOHble ayluTOPUM AJIs1 NPOBEACHHUS 3aHATHH, NPeIyCMOTPEHHBIX NPOrpaMmoi,
OCHAIlleHHbIE 000PY10BAHUEM H TEXHUYECKHMH CPeICTBAMM 00y4eHHs

1. YueGnas aymutopus Ned23, ocHarieHHasi 00OpYI0OBaHHEM M TEXHHUUYECKHUMH CPEICTBAMU
JUTSI BBITIOJTHEHUS JIA0OPATOPHBIX PadoT.

2. Aymautopusi Ned22, ocHamleHHas ~ MYJIbTHUMEAMHHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJICOITPOEKTOP).

ITomemeHus nJist CAaMOCTOATENbHOM Pad0ThI 00y4aI0IUXCH

1. ITomemienue 420 11st caMOCTOATENbHON pabOThI, OCHAILIEHHOE KOMITBIOTEPHON TEXHUKON
C BO3MOYKHOCTBIO MOJAKIIOUEHUS K ceTH «MHTepHeT» M oOecleueHHeM JOCTyIa B 3JIEKTPOHHYIO
uH(popMamoHHo-o0pa3zoBarenbhyto cpeny PI'bOY BO HOxHno-Ypanbckuii [AY.

Ilepeyens o00OpyIOBaHUSI W TeXHHYECKHUX CPeICTB OOYYeHMs. IITAHTCHIUPKYIb,
cexkynaomep, Tepmomerp TTXK, mpubop BVYII-1, rurpomerp BUT-1, ncuxpomerp MB-4-2M,
ocumniuiorpad, mukpockon MBU-1, pedppakromerp UPD 454-B-2M, nonspumerp, mtoxkemetp IO,
nosumetp JIPT'B-90, HoyTOyk Lenovo G570, mpoektop ViewSonic, skpaH.
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https://edu.sursau.ru/course/view.php?id=8430
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1. KomneTeHIIMH M MX HHAUKATOPBLI, (hopMHUpyeMble B NpoLiecce 0CBOECHHS THCIUIIUHbI
OIIK-1. CrnocobGeH u3ydaTh, aHAJIW3UPOBATH, HCIIOIH30BATh OHOJIOTHYECKHE OOBEKTHI
MPOIECChl, OCHOBBIBASICh HAa 3aKOHAX W 3aKOHOMEPHOCTAX MAaTEeMATUYECKUX, (DU3HUCCKHX,
XUMHYECKUX U OMOJIOTHYECKUX HAYK M UX B3aMMOCBSI3SX

®Dopmupyemsie 3YH Hammenosanue
OLICHOYHBIX CPEJICTB
Kox u HanmeHoBaHue 3
UHJIUKATOpa 5 5 E E
JIOCTHXKCHUSI g = E =
3HAHUS YMEHHUS HaBbIKHA > 5 5
KOMIIETEHIIUU 5 0 o O
2E | ik
2.
=
WAa-2. OIK-1 OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics Ormpoc Ha 3auer
Hcnonp3yeT 3aKOHBL 1 | JOJDKCH 3HATH JTOJDKEH YMETh JTOJDKEH BIAJIETh nmabopaTtopHOM | DK3aMeH
3aKOHOMEPHOCTH OCHOBHBIE HCTOJIKOBBIBATh HaBBIKAMHU 3aHATHH
(hM3MYeCKNX HayK U UX | (U3HUYCCKUE U CMBICI HCTIOJIE30BaHHS OTuer o
B3aWMOCBSI3eH TpU onoduznaeckme (hU3UIECKUX U OCHOBHBIX nmabopaTtopHOH
W3yUYCHHH, aHAJIA3EC BEJINYUHH, Omopu3MIecKuX ¢bu3ngecKux pabote
OHOJIOTNYeCKUX TIOHATHSI, SIBJICHMS, BEJIMYUH U 3aKOHOB H TectupoBanue
00BexToB U miporieccoB | 3akoHbl (b1.0.10 — | moHsTHi; MIPUHLUIOB JJIS
3.2) YKa3bIBaTh, KaKHe pElIeHUsT TUTIOBBIX
¢dusnueckue 3amaq
3aKOHBI npodeccroHaIbHON
OIUCHIBAIOT JIeSITEIbHOCTH U
SIBTICHUS U aHaim3a
TIPOIICCCHI, OHMOIIOTHYECKIX
TIPOUCXOIAIINE B 00BEKTOB U
OHMOIIOTHYECKIX MIPOIIECCOB
oobekrax (51.0.10 | (b1.0.10 - H.2)
-1-V.2)
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2. Iloka3aTre/iu, KpUTEPUH H IIKAJIA OLleHUBAHUS HHIAUKATOPOB A0CTHKeHUs chOPMHPOBAHHOCTH KOMIeTeHIMii

NJ1-2. OIIK-1 Mcnons3yer 3ak0oHBI H 3aKOHOMEPHOCTH (DM3MYECKUX HAYK U MX B3aMMOCBS3eil IpM H3ydeHHH, aHANM3e OHONOTHYECKHX 0OBEKTOB U TIPOLIECCOB

IMokazarenn Kputepuu ¥ 1mkajia OleHUBaHHs PE3YJIbTaTOB 00y4YEHHS 110 TUCIUIUINHE
OLICHUBAHUS Henocrarounslit ypoBeHb JlocTaTouHbIi ypOBEHD CpenHuii ypoBeHb Bricokuii ypoBeHb
(Popmupyemsic 3YH)
F1.0.10-3.2 OOyuatomuiics He 3HaeT ocHOBHBle | OOyuaromuiics cnabo 3Haer OOyuaromuiics 3HaeT OCHOBHbIE OOyuaromuiics 3HaeT OCHOBHBIE
¢m3nueckue n onodusnIecKre OCHOBHBIE (PU3HYECKHE U ¢dm3nueckre u onopusnIecKre ¢dm3nueckue n onopusnIecKue
BEJIMYHMHBI, TOHSATHSI, SBICHHS, OMO(U3MICCKUE BETHUKHBI, BENIMYHHbI, TIOHSTHS, SIBIICHHS, BEJINYHHBI, TOHSATHSL, SBICHHUS, 3aKOHBI
3aKOHBI TOHATHS, SBJICHHUSL, 3aKOHBI 3aKOHBI, HO JIOMYCKAeT
HE3HAYHTEIbHBIC OIIHOKAMU
b1.0.10-V.2 OOyJaromuiicss He yMeeT OO6yugatromuiics crabo ymeer OO0yJaromuiicss yMeeT OO0ygaromuiicst yMeeT caMOCTOSTEIHHO
HCTOJIKOBBIBATh CMBICT (DM3HYECKUX | MCTOJKOBBIBATH CMBICH (PU3NYECKUX | MCTOIKOBBIBATH CMBICI HCTOJIKOBBIBACT CMBICI (PU3HUCSCKHX
NOHATHH, yKA3bIBaTh, KAKUE TIOHATHH, YKa3bIBaTh, KAKUE (bU3UYECKUX OHATHIH, TIOHSATH, YKa3bIBaTh, KAKUE
(bu3HYecKue 3aKOHBI ONMCHIBAIOT (bu3nIecKye 3aKOHBI OMUCHIBAIOT yKa3bIBaTh, KaKue HU3HIESCKUC (bu3HYecKre 3aKOHBI OMUCHIBAIOT
SIBJICHUS U TIPOLIECCHI, SIBIICHUS U TIPOLIECCHI, 3aKOHBI ONMCHIBAIOT SBICHUS U SIBIICHUS U TIPOLIECCHI, TPOUCXO/LINE B
HPOUCXOMAIIIE B OHOJIOTHYESCKUX MPOUCXOASAIINE B OHOJIOTUYECKUX MPOLECCHI, NPOUCXOMAIINE B OHONOTHYECKUX 00BEKTaX
00BbeKTax 00BbeKTax OHOJIOTHUECKUX 00bEKTaX, HO
JIOTYCKAeT He3HAYUTEIIbHBIC
OUIMOKaMU
b1.0.10 - H.2 OO0yuaroruiics He BIaJCeT OOyuaromuiicst ¢1abo BiaaeeT OOyuaromuiicst BnaaeeT HaBbikaMu | OOydaromuiics CBOOOIHO BlageeT

HaBBLIKAMH UCIIOJIL30BAHUS
OCHOBHBIX (DU3MYCCKUX 3aKOHOB U
MPUHITAIIOB JJISI PEIICHHSI TUITIOBBIX
3aj1a4 po(heCCHOHANTBLHON
NeATEIbHOCTH U aHAJIA3a
OMOJIOTHYECKUX O0OBEKTOB U
MPOLIECCOB

HaBBIKAMU HCIIOJIb30BaHUS
OCHOBHBIX (DU3MICCKUX 3aKOHOB U
TPUHITAIIOB JJIsl PEIICHUSI THIIOBBIX
3aj1a4 po(heCCHOHANTBLHON
NIEATEILHOCTH U aHaIn3a
OMOJIOTHYECKUX O0OBEKTOB U
MPOIIECCOB

HCIIOJIb30BaHUS OCHOBHBIX
(U3NYECKHX 3aKOHOB U MPHHIIUIIOB
JUTSL PEIIICHUS TUIIOBBIX 33/1a4
podeCcCHOHATIBHOW IS TETbHOCTH
U aHajIu3a OUOJIOrUYECKHUX
00OBEKTOB U MPOIIECCOB, HO
JIOITyCKAeT He3HAYUTEIIbHBIC
OIIMOKaMU

HaBbIKaMH UCIIOJIB30BAHUS OCHOBHBIX
(U3MYECKUX 3aKOHOB U MPUHIIUIIOB JIJIsI
peuleHus TUIIOBBIX 3a4a4
podecCHOHATBLHON AEATETBHOCTH U
aHaM3a OMONIOTUUECKUX OOBEKTOB U
IIPOLIECCOB
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3. TunoBbIe KOHTPOJILHBIE 32/IaHUS U (WJIM) HHbIE MAaTePHAIbl, HEOOXOAUMBbIE IJI5l OLEHKHU
3HAHUI, YMEHU i, HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPaKTEePU3Y0IIUX
c¢()opMHPOBAHHOCTH KOMIETEHIHIT B MPoIlecce 0CBOEHUS TUCIUILINHBI

TunoBble KOHTPOJIbHBIC 3a/IaHUS U MaTEePHaJIbl, HEOOXOAUMBIE JI OLIEHKU 3HAHUI, yMEHUN
Y HaBBIKOB, CO/IEPIKATCS B yUEOHO-METOAMYECKIX Pa3padOTKax, MPUBEIACHHBIX HIKE:

1. ®usznka U OCHOBBI OMONOTHYECKOW (U3UKHM [DJICKTPOHHBIA pecypc|: METOIUYECKHE
yKa3aHUs K JIaDOPaTOPHBIM 3aHSATHSAM JUIS OOydaroIuxcs 1mo HampaeieHuro noarorosku: 19.03.01
buotexnonorusi, npoduib: Ilumesas OHOTEXHONOTHs, YPOBEHb BBICIIETO O0pa30BaHUA
OakanaBpuar, popma odyuenus — ounas / Coct. C.B. llamuna, H.P. IllTanesa. - Tpounk: KOxHo-
VYpansckuit [AY, 2023. — 124 ¢. Pexxum nocrymna: https://edu.sursau.ru/course/view.php?id=8430.
http://nb.sursau.ru:8080/localdocs/ivm/04326.pdf

2. lllamuna, C. B. ®usnka U OCHOBBI OMOJOTHYECKON (DU3MKK [DIEKTPOHHBIA pecypc]:
METOAMYECKHE PEKOMEHJAIUU [0 OpraHU3al[Ml CaMOCTOSTENIbHON paboThl sl 00yJaromuxcs 1o
HanpaBneHuro moarotoBku: 19.03.01 buorexHonorus, npoduns: [Tumesas 6uorexHonorus, Gopma
oOyuenust — ounas / C. B. lllamuna. - Tpounk: FOxuo-Ypansckuii T'AY, 2023. - 45 c. Pexum
JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=8430.
http://nb.sursau.ru:8080/localdocs/ivm/04327.pdf

4. MeToanueckue MaTepuaJibl, oNpee/siioliue Mpoue1ypbl OLeHNBAHUS 3HAHUI, YMEHU,
HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH, XapaKTepU3yIIuX ¢GoOPpMHUPOBAHHOCTb
KOMIIeTCHIIN I

B nmannom paznene MeTonMuecKue MarepHualibl, ONPEACINSIONINE MPOIEAyphl OLICHUBAHUS
3HAHUW, YMEHH, HAaBBIKOB U (WJIM) OMNbITA NEATEIHHOCTU MO AUCHUIUIMHE «DU3MKAa U OCHOBBI
6HOJIOFI/I‘-I€CKOI71 (1)I/I3I/IKI/I>>, HpI/IBeIleHI)I HpI/IMeHI/ITCJII)HO K Ka)KIIOMy nu3 I/ICHOJH)?,yeMI)IX BHUI0B
TEKYILETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOYHON arTecTalii 00yJarouxcsl.

4.1. OueHo4YHbIE CPEACTBA A5 MPOBeIeHUS TEKYLero KOHTPOJIs YCIeBaeMOCTH
B Npouecce NPAKTHYECKOI MOATOTOBKHU
4.1.1. Onpoc Ha 1a00PATOPHOM 3aHATUH
Onpoc Ha 51a0OpaTOPHOM 3aHATUU UCHOJB3YeTCA Ui OLCHKM KauecTBa OCBOCHHS
oOy4JarolmmMcss OCHOBHOHM mpodeccnoHaabHOM 00pa3oBaTelbHOM NporpaMMbl MO  OTIEIBHBIM
BOMNpPOCaM W/MJIM TeMaM JIMCUUIUIMHBL. TeMbl U MJIaHbl 3aHATUH (CM. MeToapa3padoTku «1. dusnka
U OCHOBBI Ouonmormuecko (u3MKM [DNEeKTpOHHBIH pecypc]: MeTOAMYEecKHe YyKa3aHHs K
7a00paTOPHBIM ~ 3aHATHSAM  JUIsi  OOydYaloIIMXCS 10 HampaBieHWio moarotoBku: 19.03.01
buorexnonmorusi, mnpoduns: Ilumesas OHOTEXHOJOTHs, YPOBEHb BBICHIETO 00pa3oBaHUs
OakanaBpuar, popma odyuenus — ounas / Coct. C.B. llamuna, H.P. llltanesa. - Tpounk: KOxHo-
VYpansckuit ['AY, 2023. — 124 c. Pexxum pocryna: https://edu.sursau.ru/course/view.php?id=8430.
http://nb.sursau.ru:8080/localdocs/ivm/04326.pdf) 3apanee coobmiatorcsi oOyuarormmces. OTBeT
OLICHUBAETCA OLIEHKOM COTIIMYHO, «XOPOLIOY, «yIOBJIETBOPUTEIHEHO» WIn
«HEYHOBJIETBOPUTEIBHO.

Ounas popma o0yueHnust

Ne O11eHOYHBIE CPEeNICTBA Kon n HaumeHoBanue

TurmoBsle KOHTPONBHBIC 3aJaHUS W (WJIM) MHBIE MaTepHajbl, HEOOXOIUMBIE IS | MHAMKATOPa KOMIETCHIMU
OLICHKM 3HaHWH, YyMEHMH, HaBBIKOB M (WIM) ONBITa  AEATEIbHOCTH,
XapaKTepu3yIoIUX c()OpMUPOBAaHHOCTh KOMIIETEHLMH B IPOLECCE OCBOCHHMS

JUICTUTUIAHBI
1 Tema 1 «®usnueckue BenMuMHBI U MX u3MepeHue. OcHoBHble m3MeputensHble | M/1-2. OIIK-1
npuOOPEI» Hcnonb3yeT 3aK0HBI U
2. Uro Ha3pIBalOT eauHUICH (usndeckoil BenwuyuHbl? [lpuBenure NOpUMEpHl | 3aKOHOMEPHOCTH
OCHOBHBIX U TIPOU3BOJHBIX CIUHHUIL] PU3MUCCKUAX BEITHYMH. (U3NYECKHUX HAYK U UX
3. Yto MOHUMAIOT IO/ U3MepeHreM (PU3NIecKOil BEIIMINHBI? B3aMMOCBsI3eH TIpr
4. Kakue nudpbl Ha3pIBAIOT 3HAYAIAMU ? W3YYCHUH, aHAITN3E

5. Kakumu mpaBmIaMu MTOJB3YIOTCS IPU TOACUETe KOJIMYECTBA 3HaYamux mudp B | OHOIOTHISCKUX 0OBEKTOB
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qucie?
6. Kaxumu npaBuiaMu OJB3YIOTCS IPH OKPYIIICHUU TPUOIMIKCHHBIX YUCEI?
7. Kakumu nipaBrjIaMu TIOJIB3YIOTCS MPH 3aMUCH MPHOIMKECHHBIX YHCENT?

Tewma 2 «MeTo1Ka BBIOJIHECHUS HCMOCPECACTBCHHBIX H3MepeHHI7[»
1. Kakue NOTPCIIHOCTU Ppa3JINYa0T 10 (bopMe MpCACTaBJICHUA pe3yJbTara

u3MepeHus?

2. Uro mnoHMMArOT oA aOCOJIIOTHOW MOrpenrHocTbio m3Mmepenus? UYro oHa
XapakTepusyer?

3. YTo MOHHMMAIOT TOJ OTHOCHTEIHFHOW NOTPEIHOCTBI0 M3MepeHHus? UTto oHa
XapaxkTepusyer?

4. Kakue OrpeIHoCTH pa3InyaroT 10 HICTOYHUKY BOSHUKHOBEHHS ?

5. Yem 00ycCIIOBIIEHBI METOIYECKUE, TPUOOPHBIE U CYOBEKTHBHBIE ITOTPEITHOCTH?
6. Kakue morpentHocty pa3jinyaroT 1o 3aKOHOMEPHOCTSIM MPOSBICHUS?

7. UTo NOHMMAIOT IO/l CHCTEMAaTHYECKUMU M CITy4alHBIMH NOTPEITHOCTSIMH ?

Tema 3 «MetoarKa BBHITIONHEHHSI KOCBCHHBIX M3MepeHuit. ['paduueckuii crmocod
IIPEJICTaBJICHUS PE3YIBTaTOB U3MEPEHUS»

1. Yto Ha3pIBalOT KOCBEHHO M3MEpeHHOW BenmuuHOW? IlpuBenute mpuUMEphI
KOCBEHHBIX U3MEPEHUI.

2. B xakoit mocnenoBaTeaIbHOCTH BBITIONHSAETCSI KOCBEHHOE U3MepeHue?

3. KocBeHHO wu3MepbTe BEC CBOEro Teja. 3alHUIIUTe pelIeHHe 3aJadyd B
COOTBETCTBUH C aJITOPUTMOM.

4. Ompenemute Mmiomans pabodero croma. 3aMUIINTE peIIeHHE 3amadd B
COOTBETCTBUH C aJTOPUTMOM.

5. Yo Ha3pIBAIOT IpadhuKoM?

Tema 4 «IIpoBepka 3ak0HA COXPaHCHHS UMITYIBCAY

1. Yro Ha3wpIBaeTCS MMITYyNbcOM Tena? B Kakux eIWHHIAX HU3MEPSCTCS HMITYIbC
Tena?

2. IlpuBeauTe onpeaesieHNe U30JIMPOBAHHOI CUCTEMBI.

3. IlpuBeaute GOpMYIUPOBKY U (OPMYITY 3aKOHA COXPAHEHUSI MIMITYJIbCA.

4. PacckakuTe YyCTPOMCTBO JKCIEPUMEHTANIBHON YCTAHOBKH U COJEp)KaHUE
HKCTIEPUMEHTA IO MIPOBEPKE 3aKOHA COXPAHEHHS UMITYJIbCA.

5. Hamumure u o0bsicHute (opMmyity jajisi onpesesieHns: Kod(hQHUIUeHTa TPEHUS
CKOJIBXKCHUS

Tema 5 «/3ydueHne 0CHOBHOTO 3aKOHA JUHAMHKH BPAILCHUS»

1. Kakoe nBMKEHUE TeNna Ha3bIBAa€TCs BpalaTeIbHbIM?

2. Yro Ha3bIBaeTCS YITIOBBIM IepeMelieHneM? 3annuinTe U OObsICHUTE PacueTHYIO
¢dopmyry. KakumMu earHIIAME U3MEPSTIOT 3TY BEIHIHHY?

3. Uro Ha3bIBaeTCs YIIOBOH CKOpPOCTHIO? 3amuIunTe W OOBSCHUTE PacueTHYIO
¢dopmyry. KakuMu earHIIAME U3MEPSIOT 3TY BEIHIHHY?

4. Yto Ha3pIBaeTCs YIJIOBBHIM YCKOpPEHHEM? 3alHIINTe M OOBSCHUTE PacUETHYIO
tdhopmyny. Kakumu eiMHUIIAMH U3MEPSIOT 3Ty BEIUYHUHY?

5. 3ammmmre u 0OBACHUTE (OPMYIBI CBSI3M MEXIy JIHHEHHBIM M YIJIOBBIM
NEPEMEIIEHUSAMY, JMHEMHON M YINIOBOW CKOPOCTSIMH, JIMHEHHBIM M YIIOBBIM
YCKOPEHUSIMU TOYEK Bpalllarolierocs Tema.

Tema 6 «ccienoBaHue KoneOaTeNbHOIO JBIKCHUS, H3MEPEHHE YCKOPEHHs
CBOOOIHOTO Ta/ICHUS TPH TOMOIIIN MasTHHKAY

1. Uro Ha3bIBaIOT KOJIEeOATENbHBIM JABH)KEHHEM?

2. Yrto Ha3plBalOT rapMoHuYeckuM ocuuuisitopom? [lpuBeaure mpuMepsl
TapMOHUYECKOTO OCLUIIIATOPA.

3. Uro Ha3bIBAIOT (PU3NIECKUM MASTHUKOM?

4. Yrto Ha3bIBAIOT NPYKUHHBIM MasTHUKOM?

5. YTo Ha3BIBAIOT MAaTEMATHIECKUM MAsSTHUKOM?

6. 3anUIIuTe U Pa3bICHUTE YPaBHEHHS TAPMOHIUYECKOTO KOJIeOaHusl.

7. NaliTe onpeneneHus CMEUIEHUs, aMIUIUTY/Ibl, IEPUO/Ia, YACTOThl U IIUKINYECKON
Y4acTOTHI KOJICOaHHH.

Tema 7 «MccnenoBannue CBOMCTB yIbTPa3ByKa»

1. Yto Ha3BIBAIOT yIBETPA3BYKOM?

2. Kak momny4aror yasTpasByk?

3. JaiiTe nmoHsTHE O SIBJICHUM KAaBUTALMU U IOPOTe KaBUTALIUU.
4. [Naiite moHsTHE 00 aKYCTUYCCKHIX MTOTOKAX YKHUIKOCTH.

Tema 8 «McciienoBaHue MIOTHOCTH KUIKOCTHY
1. Yro Ha3biBaeTcst Maccoi Tena? B kakux enuHunax uMepsiercs: macca?
2. Yto Ha3blBaeTCsl IUIOTHOCTHIO BemlecTBa? B kakux eaMHULAX H3Mepsercs

1 MPOIIECCOB
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IUIOTHOCTB?

3. Cdopmynupyiite 3akoH ApxXUMena, 3alUIINTe M pasbsicHuTe (Qopmyry
ApXuMen0BOil CUIIBI.

4. Kak ycrpoensl Becbl Bectdansa? B uem 3akimrodaercss MX peryJaupoBKa Iepen
paboroii?

5. Or dYero 3aBUCHUT BeNMYMHA BBITAIKUBaOUIeH (ApPXUMENOBOI) CHIIBI,
JIeHCTBYIONIEN Ha «IIOIJIaBOK» BECOB, NPH YCIOBUU €r0 MOJHOTO MOTPYKEHHS B
JKUIKOCTB?

9 Tema 9 «MccaemoBanne TEUEHUS BA3KOH JKHUIKOCTH
1. KaxoBa (prBrdeckast Tpupona BHYTPEHHETO TPEHHS B XUIAKOCTIX? B deM mposieizsier cedst
BHYTPCHHEE TpeHHE?
2. YeMy paBHa cria BHyTpeHHETo TpeHwst? Harmrmre v oObsicHHTe (hopMyity 3akoHa HeroToHa st
BHYTPEHHETO TPEHIISL.
3. Yro Taxoe rpammeHT (rBidecKoil BeMUMHBI? [pameHTh! Kakux BeIMYMH BCTPEYAIOTCS B
JIAHHO# pabote?
10 | Tema 10 «MccnenoBaHue BIa)KHOCTH BO3IyXa»
1. Ilepeuncnure oCHOBHbIC (PU3MUECKHE TIOKA3ATETN BO3IYyXa.
2. Yrto Ha3BIBAIOT TeMmmeparypod Bo3ayxa? B Kakux equHHIIAX uU3MepseTcs
TeMIieparypa Bo3myxa’?
3. UYro HazpiBaroT arMochepHbIM JaBineHue? B KakuX eaUHHUIAX H3MepsieTcs
armocdepHoe naBieHue?
4. Yro Ha3BIBAIOT BIAXKHOCTEIO Bo3myxa? [loueMy BO3IyX BIa>KHBIH?
5. Yro Ha3bIBaeTCsl aOCOMIOTHOWH BIIAXHOCTBIO BO3Ayxa? B Kakux enuHMIIAX
u3MepsieTcst  abCOMIOTHAas BJIAKHOCTH? 3anmummre U 0o0bsicHUTE  (opmydy,
OTIPEACIAIONIYIO a0COTIOTHYIO BIaXKHOCTb.
6. YTo Ha3pIBaeTCSA MAKCHMAJIbHON BIAXKHOCTHIO? B Kakmx enuMHMIAX H3MepsieTcs
MaKCUMaJjbHas BIaXHOCTh? 3alIuTe U OObSICHUTE (POPMYIy, ONMpPEAEIAIOUIYIO
MaKCUMAaJbHYIO BIKHOCTb.
7. Yto Ha3bIBAETCS TOUKOM pOCHI?
8. Uro Ha3piBaeTCs OTHOCHUTENBHON BIAXHOCThIO? 3amuiunTte M OOBICHHUTE
(hopMyTy, ONpPENENSIONIyl0 OTHOCHUTENBHYIO BIQXHOCTh BO3IyXa. B  Kakux
eIMHMIIAX M3MEPSIeTCs] OTHOCHTEbHAS BIAKHOCTD?
11 | Tema 11 «MccienoBaHue CBOWCTB IOBEPXHOCTHOTO CIJIOS XXHMIKOCTH, M3MEPEHHE
KO3 PHITEHTA TOBEPXHOCTHOTO HATSKEHUSI XKHUKOCTH
1. Uro Ha3bIBaeTCS MOBEPXHOCTHBIM HaTsDKeHHEM? Packpoiite ¢pu3ndeckuil cMbICTT
3TOTO SIBJICHUS C TIO3UIIMN MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH.
2. Yro Takoe cuijia HIOBEPXHOCTHOTO HATSXKEHUS?
3. Yro Ha3piBaeTcsd KOI(PQHIMEHTOM MOBEPXHOCTHOTO HATSIKEHHS XHIKOCTH?
Hamummure  ompenensioniee  ypaBHeHne — kod((uIMeHTa  TOBEPXHOCTHOTO
HaTSHKEHUS JKUAKOCTH. B KakuX euHHUIaX n3MepseTcs 3Ta BelTuunHa?
4. Yro takoe kanwuisip? Packpoiite Gpu3nuecKuii cCMbICI sIBICHHS KaWUISIPHOCTH.
12 | Tema 12 «BnusHHE TMOBEPXHOCTHO AaKTHBHOTO BEIIECTBA HA KOIPQPHUIIUCHT
MOBEPXHOCTHOTO HATSKEHHS KHUJIKOCTH
1. Yto Ha3BIBaeTCA NOBEPXHOCTHBIM HATSKCHHEM ?
2. Yto nHa3zpiBaeTCs KOAPPUIUEHTOM TMOBEPXHOCTHOTO HATSHKEHHS KHUIKOCTH?
Hammmure  ompepensromiee  ypaBHeHHe — KO3()(HIMEHTAa  ITOBEPXHOCTHOTO
HaTsKEHUS J)KUAKOCTH. B kKakux enquHULAX U3MepAeTcs 3Ta BeIuunuHa?
3. Uro Takoe kamuisip? Packpoiite GU3NUECKHIA CMBICT SIBIEHHS KalUIIPHOCTH.
4. Hammmmre u oO0bsicHUTE (QOPMYNTY JUIS OIpEAEIEHHS pPa3sHOCTH YPOBHEH
JKMJIKOCTEH B KaIIWILIPE U B COOOMIAIOMIMMCS C HUM IIMPOKOM COCY/IE.
13 | Tema 13 «3yuenne 3axona ['yka»
1. Yro HazwIiBaeTcs aedopmarueii?
2. Ha3oBute THIIBI ¥ BUABI AeopMarivii, pacKpoiTe MX CMBICT?
3. Cchopmynupyiite 3akoH ['yka. Hanmmmure u pa3zpscHute hopmyny 3akoHa ['yka.
4. Yto Takoe cTpena nporuda? 3anumuTe U pa3bscHUTE GOPMYITy CTPeJIbl Mporuoa.
14 | Tema 14 «M3mepenue MOIyIIs yIIPyTOCTH»
1. Yro naszpBaercs nedopmanmeii? HasoBuTe THIIBI W BHIB JiedopManuii,
PACKpONTE X CMBICH?
2. Packpoiite ¢Qusnueckuil cMbICI MOZYIS YNpPYrocTH. B Kakux enuHMIAX
U3MEPSAETCs] MOYNb YIPYrocTu?
15 | Tema 15 «Omnexkrpuueckue 1nenu. [3mepenne  (U3MUECKUX  BEIWYHH

ANEKTPOUIMEPUTEIHHBIME TPHOOPAMI»
1. Yto Ha3bIBAIOT HIEKTPUUECKOM 1enblo? UTO BXOJUT B DIEKTPUUECKYIO 1IeTb?
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2. Uto Ha3BIBAIOT CXEMOW NEKTPUICCKON TIETTH?

3. Kakue npaBuiza He0OX0JMMO COOIOAATH IPH COOPKE IIEKTPUUECKOM 1enn?

4. Ucnonb3yst tabmuuy 7 Ilpunoxenust 1 naiite XapakTepucTUKy Ipudopam,
HaxOJSLIMMCS Ha CTOJIE.

5. Uto Ha3BIBAIOT KJIACCOM TOYHOCTH Npubopa? Kak o003HaueH Kiacc TOYHOCTH Ha
npudope? Ilo xkakol popmyiie onpeessioT KJlacC TOYHOCTH?

16 | Tema 16 «lccnenoBaHre MarHUTHOTO TOJIS TIOCTOSTHHOTO MarHUTa
1. Yro Takoe MaruuTHOe nojue? KaxoBo ero rmaBHoe cBOHCTBO?
2. [laiiTe onpeneneHre CrIbl AMIiepa.
3. Uro Ha3pIBaeTCI HMHAYKIMEW MarHuTHOTO Tois? IlpuBemuTe ompenesroniee
ypaBHCHHE WHAYKIHHA MarHUTHOTO IOl W OOBSCHHUTE ero. B Kkakmx eamHMIIAX
U3MepseTCS WHAYKIHMS MarHutHoro mofisi? OObsSCHUTE (GU3NISCKUNA CMBICIT
€IMHUIIEL.
4. Chopmynupyiite mpaBmio neBoil pyku. Hayuurech NMpHMEHATH NMpaBWIIO Ia
MPaKTHUKE.

17 Tema 17 «MccnenoBaHue IEKTPOIPOBOIHOCTHU JKUBOW TKAHI
1. Uro Ha3plBaeTCs  BOJBTAMIICPHOM  XapaKTEpPUCTHKOM  MPOBOIHHUKA?
Cdhopmynupyiite 3akoH Oma Ijsi yyacTka [end (MEeTauTHYeCKUX MPOBOTHHUKOB U
3JIEKTPOJIUTOB).
2. Yto Takoe DBIEKTPUUECKOEe COMpOoTUBIeHHE NpoBogHuKa? Kakoil enuuuneit
u3MepsieTcs conpoTtuBieHne? Hamummure u pazpsicHATE QOPMYIY, BBEIPaKAIONIYIO
3aBHCHMOCTB COMPOTHBJICHHUS IPOBOIHUKA OT €r0 Pa3MepOB U MaTepHaa.
3. Uro Takoe yaempHOE COTPOTHBICHHUE IMPOBOTHHKA; KaKOW COUHHIECH M3MEPSIOT
YACThHOE CONPOTHUBICHUE?

18 | Tema 18 «lccrmemoBaHne MEPEMEHHOTO W BBIIPSIMIICHHOTO TOKa IIPH TIOMOIIA
ocmyutorpaga
1. lafiTe omnpenerneHne MEpEeMEHHOTO TOKA.
2. Kaxkoit Tok Ha3bIBaeTCs BBITPSIMICHHBIM?
3. Kak u3 mepeMeHHOTo MOy4yaroT OJHOINOIYHNEPUOJHO MM JBYXIOIYHEPHOIHO
BBINIPSIMIICHHBIE TOKH?
4. O0BsACHHTE, YeM U KaK «CIJIaXKUBAIOT IMYJIbCAIIMH BHIIPSIMICHHOTO TOKa?
5. Ilepeuncnure, U3 KaKMX y3J0B COCTOUT IEKTPOHHBIN OcIiuiiorpad?
6. Pacckakute ycTpOHCTBO M MIPUHITHI ASHCTBHUS IEKTPOHHOIYIEBOH TPYOKH.

19 | Tema 19 «/3mepeHme mOKa3zaTels NPEIOMIICHHS W KOHICHTPAIUHA pPacTBOPOB
pedpakToMeTpOM»
1. OObscHUTE, Kakasg cpela Ha3bIBACTCA ONTHYCCKH ONHOPOMHOW, a Kakas
ONITUYECKH HEOTHOPOaHOI? Kak pacmpocTpaHseTcs CBET B 3THX cpenax’?
2. JMaiiTe ompejaeieHHE, HANMIINTE W OOBACHUTE (QOPMYIBI aOCONIOTHOTO U
OTHOCHTEIIFHOTO IIOKa3aTelsd IPeNOMJICHUS cpedpl. Kak B3amMOCBS3aHBI ATH
MoKa3aTesu MpeIoMIICHHS?
3. CdopmynupyiiTe 3aKOHBI OTpPaKEHHsT M TIPEIOMIICHHS CBETa: HAMUIIUTE U
00BsicHUTE (POPMYIIBI ITUX 3aKOHOB.
4. OObsicHUTE, YTO TaKoe MpeNeNbHBIH Yroil MOJIHOTO OTpaxeHus? SIBieHue
MOJIHOTO OTpakeHus1? BeiBequre GpopMyiy, BRIPOKAIONIYIO CBSI3b MPEEIbHOTO yIa
C TIOKa3aTeJsIMH MIPETIOMIICHHS CPEI.
5. OObsicHMUTE, KaK pacHpOCTPAHSIOTCS CBETOBBIC JIy4d HpPH IEpexosie H3
ONTHYECKH MEHEe TUIOTHOM Cpefibl B ONTHYECKH OoJiee INIOTHYIO Cpeay M Hao0O0pOT.

20 | Tema 20 «/3mepeHre pa3MepoB MaJbIX 0OBEKTOB IIPH MOMOIIN MUKPOCKOTIA)»
1. OObsicHUTE, YTO HA3BIBACTCS JIMH30W, IIABHOW ONTHYCCKOH OCHIO JIMH3HI,
ONTHYECKUM LIEHTPOM JINH3BI, (POKycOM M (POKYCHBIM PACCTOSHHEM; Y€MY PaBHO
JUHENHOEe yBeJIMYeHHE JIMH3bI?
2. HauepTure (110 mamMsTH) XOJ JIydeil B MUKPOCKOTIIE M TIOSCHUTE PUCYHOK.
3. O0BsicHUTE IPUHIUT PabOTH MUKPOCKOTIA.
4. HazoBuTe OCHOBHBIE Y37BI M MEXaHH3MBI MHKPOCKONIA M OOBSICHHTE WX
Ha3Ha4YCHHUE.

21 | Tema 21 «/3MepeHue mpenena pasperieH st ONTHISCKOTO IPpUOopar»
1. OObsicHuTe UpPHUHIMI pPaOOTBl MHKpPOCKoma. Ha3oBHUTE OCHOBHBIE Y3JIBI H
MeXaHH3MbI MUKPOCKOTIAa M OOBSICHUTE UX HAa3HAYCHHE.
2. IloueMy B ONTHYECKUN MHKPOCKOI HEBO3MOXHO PAacCMaTpHUBaTh CKOJIb YTOAHO
MeNKu 00beKThI? UTO Ha3bIBaIOT Audpakiueii?
3. OOBbscHHUTE, 4YTO HA3BIBACTCS pa3pCHIAIOIICH CIOCOOHOCTHIO ONTHYCCKOTO
npubopa. Uem o0ycioBiieHa pa3periaromas cnocoOHOCTh?

22 | Tema 22 «MccnepoBanue (OTOMETPUYECKUX BEJIMYMH paboyero Mecray
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1. Jlaiite ompeneneHuss IOTOKY HW3JIy4YEHHUS, CBETOBOMY IIOTOKY, CHJIE CBETa,
ocgerieHHoCcTH. Hanminure ux onpenenstonye popmynsl. HazoBure nx enqvuHUIIBL.
2. OOocHyiiTe HEOOXOJMMOCTH KOHTPOJS  OCBEIICHHOCTH  OBITOBBIX U
MPOU3BOJICTBEHHBIX TOMELICHUH.

23

Tema 23 «U3ydeHue mnonspuMeTpa, HW3MEpPEHHE KOHIIEHTpPAMM pacTBOPOB
ONTHYECKH aKTHBHBIX BELIECTBY»

1. CBeTOBBIE BOJHBI — 3TO BOJIHBI IIONEPEUHBIE MU IPOAOJIbHBIE?

2. Pacckaxure 0 «CTpPyKType» 3JEKTpOMarHuTHOM BonHbel. Kak omnpenenutsb
HaIlpaBJICHUE PacIIPOCTPAHEHHS JICKTPOMAarHUTHBIX KOIEeOaHMH?

3. Kaxkoii cBeT Ha3bIBacTCS €CTECTBEHHBIM FUTH HEMOISIPU30BAHHBIM ?

4. [aiiTe ompenereHHEe TMOJSIPU30BAHHOTO CBeTa. Kak MOXXHO IOIYYHTH
TIOJSIPU30BAHHBIN CBET?

5. Yro Ttakoe momnsgpuzaTop u aHammzatop? Hanwmmmre w 0ObsicHUTE (GOPMYITY
3akoHa Maittoca.

6. [laiiTe ompeneneHue ONTUYECKM AKTUBHOIO BEIECTBA, MPUBEAUTE IPUMEPHI
ONTHUYECKH aKTHUBHBIX BEIECTB.

24

Tema 24 «I'pagyrpoBKa CIEKTPOCKOIIA U MCCIIEIOBAHHUE CIIEKTPOB)»

1. OObsicHUTe MexaHH3M H3IYUYEHHUs CBeTa aroMaMu BellecTBa. UYeMmy paBHa
9Heprust n3inyyaemoro Gporona?

2. Hammmure u oObsicHuTe (QOpPMYIY, ONPEACISIONIYI0 YacTOTY W3NIy4YeHUs NpPU
MepexXoie aTOMa C OHOTO SHEPTeTHIeCKOTO YPOBHS Ha APYTOH.

3. O0BsCHATE MEeXaHU3M BO30YKICeHHs aToMa, chopMynupyiite 3akoH Kupxroda.

4. MaiiTe ompeneneHUe IWCIEPCHU CBETa. B dWeM MposBIseTcsS QUCIIEpPCHS IPU
TIPOXOXKICHAN CBETA Yepe3 TPEXTPAHHYIO MPH3MY?

5. Jlaiite onpenenenue cnekrpa. Kakue BUIbI CIIEKTPOB pa3inyatoT?

25

Tema 25 «ccnenoBanue paguaiiOHHON 0OCTAHOBKU B TIOMEIIICHHUN»

1. Tlouemy crmemmamucTaM CeIbCKOTO XO3AHCTBa HEOOXOOMMO 3HATh YPOBCHB
MOHM3UPYIOIINX U3TydeHHUH (OIIEHUBATh PaJUAIlMOHHYIO CUTYaIHIO)?

2. UTo Ha3bIBAIOT KCTIO3UIIMOHHON 10301 HOHU3UPYIOMUX m3nydeHuid? KakoBsl ee
eauHulbl u3mepenus B CH, BHECUCTEMHBIE €IMHUIIBI, KAKOBO COOTHOIICHHUE MEXKIY
STUMH €UHULIAMA?

3. Yro Ha3BIBAIOT MOMIOMICHHOW M030M MOHM3HPYIOIIMX H3TydeHuii? KaxoBsl ee
enuHUIE! m3Mepenns B CU, BHECHCTEMHBIC €IMHUIIBI, KAKOBO COOTHOIICHUE MEXKITY
STHUMU €IUHUIAMHA?

4. HazoBure k03(h(HUIMEHT, BRIPAKAIOMINN CBSI3b MEXKAY HOMIOIIECHHON 030 U
9KCIIO3ULMOHHON J1030i MOHM3MpYyrOMX H3nydeHui? [IpuBenurte ero 3HaueHus
JUTSL Pa3TUYHBIX BHOB HOHU3UPYIOMINAX U3TYICHUH.

5. Yro Ha3pBalOT OMOJOTHMYECKOH SKBUBAJICHTHOW [030H HWOHU3UPYIOIIUX
n3nyuenuii? KakoBbl ee enuHuipl u3mepeHus: B CH, BHecuCTEMHBbIC €IWHMUIIBI,
KaKOBO COOTHOIIIEHUE MEXKAY dTUMH SAUHUIIAMHU?

Kpurepun ouenku (tabn.) AOBOIATCA A0 CBelEHUs OOy4aroUIMXCs B Hadajle 3aHSATHH.
OneHka 00bsIBIIsIETCSI 00yUarOIEMYCsl HEOCPEACTBEHHO MOCJIE YCTHOTO OTBETA.

IIxaJua Kpurtepuu oueHuBanus
Ornenka 5 - 00y4aroIUiACs TOTHOCTHIO YCBOMII YUEOHBI MaTepHalr;
(oT4yHO) - MIOKa3bIBAET 3HAHME OCHOBHBIX MOHATUN TEMBI, TPAMOTHO IOJIb3YETCS] TEPMUHOJIOTHEN;

onucaHus GU3NUECKUX SBJICHUHA U MPOIECCOB,;
MOCJIEI0BATEILHOCTH;

MIpUMEpaMu;

- TPOSIBIIIET YMEHHE aHaJIM3UpOBaTh M 0000mars WHGOPMAIUIO, HABBIKKM CBSI3HOTO
- JIeMOHCTpHUPYET yMEHHE H3JlaraTh MaTepual B  OMNPEISICHHOW  JIOTHYECKOM

- TIOKa3bIBA€CT YMCHHC WIUIFOCTPUPOBATHE TCOPETUYCCKUE TIOJOXKCHUA KOHKPCTHBIMHU

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTD M YCTONYMBOCTH 3HAHU I, YMEHUI M HABHIKOB;
- MOryT OBITh JOMYIIEHBI OJHA—]BE HETOYHOCTH IMPH OCBEIIEHUU BTOPOCTEIIEHHBIX
BOIIPOCOB

Ornenka 4 OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHHSM HA OLIEHKY «5», HO IIPH 3TOM UMEET MECTO
(xopom10) OJIMH M3 HEJOCTATKOB:
- B YCBOCHHUH MaTepuaja IOMYyIICHbl HEOONBIINE MPOOEIbl, HC UCKA3UBIIUE COICPKAHUC
OTBETA,
- B U3JIO)KCHUH MaTepuaja JONYyIICHbI He3HAYUTEIbHBIC HETOYHOCTHU
Onenka 3 - HENOJHO WJIM HETMOCIIeI0BaTeIFHO PACKPHITO COAEp KaHNe MaTepraia, HO TOKa3aHo odmiee
(YIOBIETBOPUTENHHO) | MOHMMAHWE BOIPOCAa WM NPOACMOHCTPHPOBAHBI YMEHHS, JOCTAaTOUHBIC UL NAJbHEHIIEro

20




YCBOCHHS MaTepuraa,

- IIMEJIMCh 3aTPYAHCHUS WU JOMYIICHBI OIMUOKH B ONPEACICHUN MOHATHH, UCTIONE30BaHUH
TEPMUHOJIOTUH, ONHCAHWUU (UIUUCCKUX SIBICHUA W TPOIECCOB, HMCIPABICHHBIC MOCIC
HABOJISIIIIUX BOTIPOCOB;

- BBIABJICHA HENOCTaTO4HAas C(HOPMHUPOBAHHOCTh 3HAHMHIA,
00Y4YAOIHIACS HE MOXKET IPUMCHHUTh TCOPHUIO B HOBOW CHTYAIlUH

yMeHI/Iﬁ 1  HaBBIKOB,

Orenka 2
(HEeyIOBIIETBOPHUTEIIBHO)

- HE PACKPBITO OCHOBHOEC COJICPKAHUE MaTepHualia,;
- OoOHapyXeHO HE3HAHWC WM HCMOHMMAaHWE OONbIICH WM Haubolee BaXKHOW 4YaCTH
Marepuaa;

- JIOTYIICHBI OMMOKH B OTPENCICHUN TOHSATHHA, NPH HCIIOIB30BAHUU TCPMHHOJOTHH, B
OTIMCaHWH SBJICHUH U MIPOIICCCOB, KOTOPHIE HE MCIIPABICHBI TIOCIE HECKOJIBKUX HABOISIINX
BOTIPOCOB;

- He c(hOpMUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHWS, YMEHUS H

HaBbIKH

JYCHUIIINHEL

4.1.2. OneHuBaHue 0TYETA MO JadopaTopHoii padoTe
Otuer mo maboOpaTOpHON paboTe HCIOIB3YeTCs ISl OLEHKHM KadecTBa OCBOCHUS
00y4arIMMCcst OCHOBHOM MPO(eCCHOHAIBHOM 00pa30BaTeIbHON POTPAMMBI IO OTJEIIbHBIM TEMaM

Conepxanne u ¢opma oryera 10 J1IabOpaTOpHO paboTe MPHUBOIUTCS B

METOAMYECKHUX YKa3aHUAX K adoparopubiM padoTtam (1.3 ®OC). Conepxanue oTyeTa U KPUTEPUH
OIICHKH OT4YeTa (TalbJI.) JOBOASTCS 0 CBEJECHUS OOYJAIONINXCS B HAYaJIe 3aHSATUH.

Ounas ¢popma o0yueHust

Ne O11eHOYHBIE CPEICTBA Kon n HaumeHoBanue
TurmoBsle KOHTPONBHBIC 3aaHUS W (WJIM) MHBIC MaTepwajbl, HEOOXOMUMBIC IS | MHAMKATOPa KOMIETCHIMU
OIICHKMA 3HaHWH, YMCHHH, HAaBBHIKOB W (WIH) ONbBITA JEATCIHHOCTH,

XapaKTepu3yIoIuX Cc(HOpMHUPOBAaHHOCTh KOMIIETEHLMH B IpOLEcCe OCBOCHHMS
JIUCTIUATUTAHBI

1 Tema 1 «®usznyeckue BeIMYUHBI U UX u3MepeHue. OcHOBHBIe m3MepurenbHble | MJ[-2. OIIK-1
npudOpHI» Hcnionb3yeT 3aKOHBI U
1. Uto cobo¥i mpeACTaRIseT IIKala U3MEPUTENHHOTO Mprudopa? 3aKOHOMEPHOCTH
2. [onk3yschk TpaBUIaMHU YCTAaHOBKU MIPOU3BOJHOTO U3MEPEHUS TPOBEAUTE MEPEBO B | (DM3UYECKHUX HAYK U HX
cuctemy CU crnienyronx enuamt u3meperust: a) [1a; 6) Br; B) Ik B3aHMOCBSI3eH MpH
3. OkpymuTe 10 pa3psiga AecaThix: a) 9,6645172; 6) 0,2135189; B) 79,55 H3yUYCHUH, aHAJIA3E
4. Okpymimte 10 OfHO¥ 3Havarel mopsr: a) 2,70251; 6) 0,03215; B) 5,0246 OMOJIOTHYECKNX O0BEKTOB
5. BemonmauTe nefictBre Hafl IPHOMKECHHBIMU YHCIIAMHE: 1 TIPOLIECCOB
a) 3,7%10%+1,2*10°
0) 1,1*¥10%*2,4*10
6. IpencraBuTts uncia B Buae X*10™ a) 0,00027; 6) 36000; B) 79851362
7. Kak onpeqiennTh LIeHy JIeTIeHHSs IKAIbI?

2 Tema 2 «MeTo/iMKa BBIOJHEHHS HETIOCPEICTBEHHBIX U3MEPEHU I
1. Yro Ha3BIBAIOT HEMOCPEACTBEHHBIM wu3Mepenuem? IIpuBeanuTe NPUMEPHI
HENOCPEACTBEHHBIX U3MEPEHUM.
2. B Kakoil MOCIe0BaTeNbHOCTH BBIMOJIHSIETCS OAHOKPATHOE HEMOCPEACTBEHHOE
usMepeHue?
3. B kakoif mocie10BaTeIbHOCTH BBITIONHACTCS MHOTOKPAaTHOE HEMOCPEICTBCHHOE
usMepeHue?
4. V3MepbTe TeMmeparypy B IICHTpPEe KOMHATBI, BO3JIC BXOJHOW JBEpU M Y OKHAa,
3aUIIUTE €€ HCTHHHOE 3HAYCHUE.
5. M3MepbTe MUpUHY CTONA B TPEX Pa3HBIX MECTAaX, 3alAIINTE UCTUHHOE 3HAUYCHHE
BEJIMYHHBL.

3 Tema 3 «MeToauKa BBITIOJIHEHHSI KOCBEHHBIX M3MepeHuit. I'paduueckuii crmocod

MIPEACTABICHNUS PE3yIbTaTOB H3MEPECHUS
1. Kakumu nipaBrHIIaMu TOJIB3YIOTCS IPH TOCTPOSHHUH TPahuKOB?

2. Tloctpoiite rpaduk 3aBUCUMOCTH OCBEIIEHHOCTH OT PACCTOSHHS 10 WCTOYHMKA
csera £ = f(R), ucrIonb3ys FOTOBBIE 3HAYEHHUS U3 TAOJIUIIbI
R, M 1,20 1,00 0,80 0,60
E, nx 100 110 125 170
3. Uto Ha3bIBaIOT rpauecKoil HHTEPIOJISIIHEH?

4. Kax rnosnp30BaTbCst METOAOM I'paduueckoil nHTepnoIsuun?
5. Mcnone3ys roToBBIN IpaduK, MOCTPOCHHBIN B 3a1aHUH 2, ONIPEAEINTE 3HAUYCHHS
OCBCILEHHOCTH, €ClIU 3HaYeHue pacctosiaus: a) 0,9 m; 6) 0,5 m; B) 1,1 M.

0,40
250
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Tema 4 «IIpoBepka 3akOHA COXpaHEHHUS UMITYIIbCAY

1. Kak ompeneisioT CKOPOCTb W HMIIYJAbC HEPBOIO Tejla B MOMEHT €ro
CTOJIKHOBEHHS C TEIOM No2?

2. Kak onpenessioT CKOpOCTH ¥ UMITYJIBCHI TEJI IOCIIE UX B3auMoieiicTBUs?

3. Kak ompeznensioT HampaBieHHE W MOIYIb CYMMapHOTO HMMITYJIbCA CHCTEMBI
HoCJIe B3aUMOJICUCTBUS TEJl, €€ COCTABIISIOMINX ?

4. B uem 3akirouaeTcst 00paboTKa pe3y/bTaToB B JaHHOH JlaboparopHoi pabore?

Tema 5 «/3y4yeHne 0CHOBHOTO 3aKOHA JUHAMHKH BPAILCHUS»

1. JlafiTe ompenencHusI, HAMUIINTE W OOBSICHUTE (POPMYIIBI: a) MOMEHTa CHIIBI; 0)
MOMEHTa HWHEPUIUU MaTepHUaTbHOW TOYKH; B) MOMEHTAa HWHEPUIHH BPAIIAarOIIETOCS
Tena. B Kakux eqUHUNAX U3MEPSIOT 3TH BETNINHBI?

2. TlpuBeaure (HOpMyTUPOBKY U (GOpPMYITy OCHOBHOTO 3aKOHa BpaIlaTeIIbHOTO
JIBIDKEHTISL.

3. Pacckaxure YCTPOHCTBO OKCIIEPUMEHTAJIbHOW YCTAHOBKH U COJIEpIKaHHE
9KCIIEPUMEHTA MO U3YYEHHIO OCHOBHOTO 3aKOHA BPAIaTeIbHOTO JIBI)KEHUSI.

4. Kak BBIYMCIIUTH YIVIOBOE YCKOpEHME BpamieHus uwinHapa? Hamumure wu
OOBSICHUTE HYXHYIO (OPMYITY.

5. Kak BbIYHCINTH MOMEHT Bpamiarouieid cuiibl? Hamummre 1 00bsICHUTE HYXHYIO
dhopmyiy.

Tema 6 «lccienoBanue KoneOaTeNbHOIO JBIKCHUS, W3MEPEHHE YCKOPEHHMs
CBOOOTHOTO MaJCHNUS NTPH TIOMOIIN MasiTHHKA)»

1. OObsAcHHTE LENecOoO0pa3HOCTh KOHCTPYKIMHM MAasTHHKA, NPHMEHIEMOTO B
JTAaHHOM pabore.

2. Kakue BENMUMHBI M3MEPSIOTCS HEMOCPEICTBCHHO M KaKHe KOCBCHHBIM ITyTEM
IIpY BBINOJIHEHUH 3a1aHus 2?7 3aganus 3?7 HyxHo 1 u3aMepsaTh JUIMHBI MassTHUKOB
11 u 12 ? Tlouemy?

3. Cnenaiite BbIBOA (hOPMYJIbI, HCHIONB3YyeMOM B paboTe il U3MEPEHUsI YCKOPEHUS
CBOOOJHOTO NaJICHUS, Pa3bICHUTE €.

4. Kak B jaHHOW paboTe HaXoAsAT aOCOJNIOTHBIE M OTHOCHTENBHBIE MOTPEIIHOCTH
M3MEPEHUsI [IEPUO/IOB KOJIeOaHHi MasiTHUKOB?

5. Kak B maHHO# paboTe HAXOAAT OTHOCHUTENIBHYIO M aOCOJIOTHYIO MOTPEIIHOCTH
W3MEPEHUsI yCKOPEHUsI CBOOOIHOTO MaJIeHuUs?

Tema 7 «VccnemoBaHre CBOHCTB YIIBTPa3BYKa

1. PacckaxxuTe 0 Ha3HAUCHHUH, PSKUMaX M 0COOEHHOCTAX paboTsl anmapara BYT —
1.

2. Pacckaxxure, Kakue oprabl yrnpasieHust umeet anmapar BYT — |.

3. PacckaxkuTte, KakoB MOpAI0K padoTkl ¢ ammapatom BYT — 1.

Tema 8 «VccnenoBaHre MIIOTHOCTH KUAKOCTH

1. HarmmmnTe ¥ pa3psCcHAUTE YpaBHEHUE, UCTIONB3YEMOE IIPH U3MEPEHUH IUIOTHOCTH
JKUIKOCTH Becamu Bectdas.

2. Haiinure, yeMy paBHa IUIOTHOCTb JKHJKOCTH, B KOTOPOH BEChl YpaBHOBELICHBI
cienyromuMu peitepamu: Al — Ha kprouke, B — Ha 3apyOke 7, C — Ha 3apyOke 3.

3. Kak B pganHO# paboTe oOmpenenstoT aOCOMIOTHYI0 U OTHOCHUTEIbHYIO
MOTPENIHOCTY U3MEPEHHsI TNIOTHOCTHU JKUJIKOCTH?

Tema 9 «VccaenoBanye TEYEHUS BI3KOM JKUIKOCTH

1. Jlatite ompeneneHne Kod(h(UIMEHTa BI3KOCTH XHUIKOCTH. Kakod enuHUIIEH
u3Mmepsiercst kodp¢unueHt Bs3kocth B CU? UTo m Kak BIHMSET HAa BEIHYUHY
ko3 uIieHTa BI3KOCTH?

2. Cdopmymmpyiite 3akoH Ilyaseiins; Harmvmure W 0ObsICHHTE (OPMYITy 3aKOHA
ITya3eiins.

3. Pacckaxkure ycrpoiicTBo BuckozumeTpa OcTBasiba 1 cosiepyKaHne SKCIIEpUMEHTa 110
n3MepeHno ko3 duitmenta BI3KOCTH 3TUM TPHOOPOMOM. BriBeamTe W OOBSCHUTE
(hopmyry utst paboThl ¢ BUCKO3METpoM OcCTBabaA.

4, Kak B gaHHOU paboTe HaxXOAAT OTHOCHTENHHYIO W aOCONOTHYIO TOTPEIIHOCTH
M3MepeHust KO3 PUIMEHTA BI3KOCTH KUIKOCTH?

10

Tema 10 «/ccenoBaHue BIaKHOCTH BO3AYXa»

l. KaK BIINSACT BBICOKAs U HU3KaAA TeMnepaTypa Ha XHUBBIC OpFaHI/IBMH?

2. Kak BusieT BRICOKOE M HU3KOE aTMOC(HEPHOE JaBJICHHUE Ha KMBBIC OPTraHU3MBbI?
3. Kakue npubopsI UCTIONB3YIOT JJIsl H3MEPCHHUS BIAKHOCTH BO3ayXa?

4. Kakoe 3HaYCHHWE HMMECT BBICOKAs M HHU3Kas BIAXHOCTH BO3MyXa IS JKUBBIX
OpraHu3mMoB?

11

Tema 11 «I/ICCHCHOBaHI/Ie CBOICTB TOBEPXHOCTHOT'O CJIOA KUAKOCTU, U3MEPCHUC
K03(1)(1)I/IIII/I€HT3 TOBECPXHOCTHOT'O HATSXKCHUS KUAKOCTU»
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1. Hanmmure u oObsicHuTe (HOPMYIIBI: @) W30BITOYHOTO JABIICHUS WCKPHBICHHOM
MOBEPXHOCTH KUAKOCTH, 0) THAPOCTATHYECKOTO JABJICHHS )KUIKOCTH, B) Pa3HOCTH
YPOBHEH KHUAKOCTEH B KaIlMIUISAPE ¥ B COOOIIAIONIMMCS C HUM LIUPOKOM COCYIE.

2. Hanmmunre u oObsicHuTe (OpMyIly, T0 KOTOPOH B JaHHOH pabore m3mepsiercs
KO3 PHITEHT NOBEPXHOCTHOTO HATSKEHUSI.

3. Pacckaxxure yCTPOHCTBO OKCIEPUMEHTAJIbHOW YCTaHOBKH U COJIEp)KaHHE
JKCIIEPUMEHTA M0 U3MEPEHHIO KO PUIIEHTAa HOBEPXHOCTHOTO HATSKEHUSL.

4. PacckaxkuTe, Kak U ¢ KaKOW TOYHOCTBIO H3MEPSIOT JHaMeTp Karnuuisipa?

5. Kak B maHHO# paboTe HaXOAAT OTHOCHTENIBHYIO M aOCONIOTHYIO MOTPEIIHOCTH
n3MepeHHs KO3 UITMEHTA MOBEPXHOCTHOTO HATSHKCHUS ?

12

Tema 12 «BrnusgHHE NOBEPXHOCTHO AaKTHUBHOTO BemlecTBa Ha KO3 HUIMEHT
HOBEPXHOCTHOT'O HATSDKSHUS )KUIIKOCTI

1. Hammmute u o0bsicHUTE (POpMyITy, IO KOTOpOil B maHHOW paboTe mM3MepseTcs
KO3 PHITEHT NOBEPXHOCTHOT'O HATSKEHUSI.

2. Pacckaxxure YCTPOHCTBO OKCIICPUMEHTAJIbHOW YCTAaHOBKM U COJCp)KaHHe
JKCIIEPUMEHTA M0 U3MEPEHHIO KO PHIIEHTa HOBEPXHOCTHOTO HATSKCHUSL.

3. Kak npoBoauTCs SKCIIEPUMEHT MO M3MEpeHHI0 K03 (duiMeHTa MoBepXHOCTHOTO
HaTsKEHUS paCTBOPOB COJIM pa3IMYHOM KoHIEHTparuu? OT 4ero 3aBUCHT 3HaUCHHE
KO3 PHIEHTa TOBEPXHOCTHOTO HATSKEHUS PACTBOPOB COJIH?

4. Kak mpoBOJHTCS SKCIIEPHUMEHT MO U3MEPEHHIO KO3 (HUIMECHTA TOBEPXHOCTHOTO
HATSOKCHHS PAcTBOPOB MOBEPXHOCTHO aKTHBHBIX BemecTB? OT 49ero 3aBHCHUT
3Ha4YeHHe KOd(PQUIMEHTa MOBEPXHOCTHOIO HATSDKCHHS PACTBOPOB IOBEPXHOCTHO
AKTUBHBIX BelecTB?

13

Tema 13 «3ydenue 3axona ['yka»

1. 3ammmure u paspsicHnTe (HopMyITy 3akoHa ['yka B mpuMeHeHnH K aedopmanun
n3rnba OHOPOIHOTO CTEPKHSA MPSMOYTOIEHOTO CEUCHHSI.

2. Pacckaxure YCTPOMCTBO OKCIEPUMEHTAJIbHOW YCTAaHOBKH U COJIEp)KaHUE
JKCIIEPUMEHTA M0 M3YUEHHIO 3aKOHa [ 'yKa 1 M3MEpEeHHIO MOAYISl YIPYTOCTH.

3. Kako#i BUJ1 IOJDKHBI UMETh rpad UKy 3aBUcUMOocTH A ot F?

14

Tema 14 «3MepeHne MORYIst yIPYTOCTHY

1. 3aBucHT ¥ BETUYMHA MOIYJS YIIPYTOCTH OT pa3MepoB nedopMupyemMoro tena,
MIPUIOKEHHBIX Harpy30K, BEIIECTBA, U3 KOTOPOTO M3TOTOBJIEHO TENO?

2. Hanmmmre u paszpsicHATE (QOPMYNIY, IO KOTOPOH B NAaHHOH paboTe U3MEpSIoT
MOJYITb YIIPYTOCTH.

3. Kak B maHHO# paboTe HaXOAAT OTHOCHTEIHHYIO M aOCONIOTHYIO MOTPEITHOCTH
HU3MEPEHUsI MOIYIISL YIIPYTOCTH?

15

Tema 15 «Dnektpuyeckne 1enu. V3mepeHne — (U3HYECKHX  BEIHYUH
JNEKTPOU3MEPUTENBHBIMU IPUOOpaMI»

1. Kak onpenesisor abCOJIOTHYIO MOTPELIHOCTH MpUOopa, oTcyeTa M M3MEPEHHs
JUIA DIIEKTPOU3MEPHUTEIBHOTO pudopa’?

2. Kak  BbImojJHsAETCS ~ OJHOKPAaTHOE  HENOCPEACTBEHHOE  HM3MepeHHe
AIIEKTPOU3MEPUTEIIHHBIM IIPHOOPOM € 0003HAUSHHBIM KJIACCOM TOYHOCTH?

3. Kak  BbimojHseTCS ~ OJHOKpPaTHOE  HENOCPEACTBEHHOE  HM3MepeHHe
AIIEKTPOU3MEPHUTEIbHBIM PHOOPOM, HE MMEIOIIUM KJIacca TOUHOCTH?

16

Tema 16 «VccnenoBaHrue MarHUTHOTO ITOJIS ITIOCTOSSHHOTO MarHUTAa»

1. Pacckaxure yCTpPOHCTBO OSKCIEPUMEHTAJIHHOH YCTAHOBKH U COIEp)KaHHE
SKCIEPUMEHTA 0 U3YyYEHHIO 3aKOHAa AMIIepa U U3MEPEHUI0 UHIYKIIMY MarHUTHOTO
HOJISL.

2. HauepruTe 1 pa3bsICHUTE CXEMY JJICKTPHUUYECKON IIEMTH YCTAaHOBKH.

3. Pacckakure ycTpoHCTBO aHAJIMTHYECKHX BECOB U ITPABHUIIO OOpaIEHNs C HUMH.
4. Kax onpenensiroT abCOIIOTHYIO NOTPENTHOCTD MI0Ka3aHuii ammnepmerpa?

5. Kak ompenensioT OTHOCUTEIBHYIO M aOCONIOTHYIO HOTPEIIHOCTH H3MEpPEHHS
WHIYKIIMH MArHUTHOTO TOJIsA?

17

Tema 17 «MccnenoBaHue 3MEKTPONPOBOTHOCTH KUBOUW TKAHM

1. OObsicHATE TPUPOAY IIIEKTPONPOBOAHOCTH JKUBHIX TKaHed. B wem cocrout
CYHIHOCTB SABJICHUSA MOJApU3alIUN TKAHU IIPU IMPOXOXKICHUU TOKa B gei? Urto takoe
KpHBas MOJSIPU3AIIH TKAaHU?

2. HauepruTe W pa3bsiCHUTE CXEMYy OJICKTPHYECKOW IIEMH SKCIEPHUMEHTATbHOM
yCTaHOBKHU. Pacckaxure coiepxaHue HKCIEPUMEHTa IO MOCTPOSHUIO KpHUBOU
TOJISIPU3AIUH.

3. Tlo kakoéi ¢Qopmyre BBIUUCIAIOT YyAEIbHOE compoTuBicHue? Pacckaxure
COJIEp’KaHUE DKCIIEPUMEHTA IO H3MEPEHHUIO YAEIBHOTO COMPOTHUBICHUS KHUBOM
TKaHU.
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4. Kak ompenensioT OTHOCHTENBHYI0O M aOCONIOTHYIO IMOTPEIIHOCTH H3MEPEHUS
YIEJIBHOTO COMPOTHUBIICHHUS XKUBOM TKaHU?

18

Tema 18 «/ccnenoBaHne NMEPEeMEHHOTO W BBIIPSAMIICHHOTO TOKAa IPHU MOMOIIU
ocumntorpada

1. HaueptuTe M pa3zbsiCHUTE CXEMY OJCKTPHUYECKOH ILIemH JUIsi HaOIOIEeHUS
OCLMJLIOTPaMMBbI IIEPEMEHHOTO TOKa.

2. Haweprure M pa3bsiCHUTE CXEMy OJICKTPHUUECKOM Lemnu sl HaOmoneHus
BBINIPSIMIISIIOILIETO ICHCTBUS IO/,

3. Haueprure u pa3bpsCHHTE CXEMy OJIEKTPHYECKOH Ienu JId HaOIIoNCHUS
JBYXIIOTYTICPHUOIHOTO BEIIPSAMIICHHS IIEPEMEHHOTO TOKA.

4. Hauepture M pa3psCHUTE CXEMy OJJICKTPHUYECKOM Ienu aId HaOIIoONCHUS
(GUIBTPYIONIEro NeHCTBHS KOHIEHCaTopa.

19

Tema 19 «l3MmepeHue mokazaTellsi NMPENOMJICHUS ¥ KOHLEHTPAIUH PacTBOPOB
pedpakToMeTpoOM»

1. Pacckaxkure ycTpOHCTBO M IPUHLUI PaOOTHI pehpakToMeTpa.

2. Pacckaxure conepKaHHE SKCIIEPUMEHTa MO H3MEPEHUIO KOHIEHTpPAlMUd |
THIOKa3aTels MPEeIOMIICHUS PAaCTBOPOB caxapa.

3. Pacckaxure conepkaHHe OSKCIIEPUMEHTa O H3MEPEHUIO KOHIEHTpPAlMU |
HIOKa3aTels IPEeJIOMIICHUS PACTBOPOB COJIH.

4. TlosicHuTe, KaK MOCTPOUTH KAIMOPOBOUHBII rpaduk? Kak, nmonb3yscs rpadukom,
OIIPEeNeNNTh KOHLICHTPALIUIO pacTBOpa?

5. Kak B naHHO# paboTe HAXOAAT aOCOJIOTHYIO M OTHOCHUTENBHYIO IOIPELIHOCTH
M3MEpPEHHUsI KOHICHTPALIMH pacTBOpa?

20

Tema 20 «M3MepeHue pa3MepoB MaJIbIX 0OBEKTOB IPH IIOMOIIN MHUKPOCKOIIA)

1. Hammmure 1 o0bsicHUTE (HOPMYITBI, TAFOLIHAE BO3MOXKHOCTD HAWTH yBEIIMYCHUE
OKyJIspa, yBeNMYeHHE 0OBbEKTHBA M YBETMUCHHE MUKPOCKOIIA.

2. PacckaxuTe colep)kaHUe SKCHEPUMEHTa, HANUIUUTE W OOBSCHUTE pacueTHBIC
(hopMyITBL: a) 10 U3MEPECHHUIO YBEIUYCHUS O0BCKTURA, 0) M0 W3MEPEHHUIO BEJIMYUHBI
MHUKpPOOOBEKTA.

3. Kak B naHHO# paboTe HaXOsT HOIPELUIHOCTH YBEIMUEHHSI MUKPOCKOIIa, pa3Mepa
MHKpOOOBeKTa?

21

Tema 21 «M3mepenue npezesna pa3penieHus ONTHYECKOro Mpudopay

1. Jaiite onpenenenue mpesesia pa3pemieHus ONTHIECKOro npubopa, HAMUIIUTE U
pa3bsicHUTEe (OPMYIBI, MAIONINE 3HAUYCHUS TMIpefeNia paspemeHus O0ObheKTHBa
MHUKPOCKOIIA TPH MPSIMOM 1 HAKIIOHHOM OCBEUICHHH 00BEKTa MHUKPOCKOTIHPOBAHHS.
2. Kaxum 06pa3oM MOKHO YAYUIIUTh Pa3pelIalonyio criocoOHOCTh MEKPOCKOTa?
3. Pacckaxwure comepikaHHE JKCICPUMEHTa, HAIUIIATE W OOBSICHUTE pPACUCTHEIC
(hopMyITBI IO U3MEPEHHIO MPe/Ielia pa3pelIeHsT 00bEKTHBA MUKPOCKOIIA.

4. Kak B gaHHOU pabOTe HAXOJAT MOTPEIIHOCTH Npeesia pa3pelieHus?

22

Tema 22 «MccnenoBanue (OTOMETPUICCKIX BETMYMH pabodero Mecray

1. Pacckaxute 00 yCTpOICTBE JIFOKCMETpA.

2. O0BsCHHTE, TIOYEMY B JIFOKCMETPax B KauyeCTBE (POTOIEMEHTOB HCIIOJIB3YIOTCS
CEJICHOBBIC MTOJTYITPOBOIHUKH.

3. OObsicHHUTE, ¢ KakOW IICNIBIO JIFOKCMETp CHaOkaeTcss montotuteneMm. Kak oH
WCTIONB3YeTCs?

4, Kak onpenennuTh aOCONIOTHYIO M OTHOCHTEIBHYIO OTPEITHOCTHA OCBEIICHHOCTH?
5. Kakue BemmumHBI B 3TOH pabOTe H3MEPSIOTCS HEMOCPEICTBCHHO, a KaKHe
KOCBEHHO?

6. Kak B maHHO# paboTe HaXOAAT OTHOCHTEIBHYIO U A0CONOTHYIO MMOTPEUTHOCTH
CHUJIBI cBeTa?

23

Tema 23 «M3ydeHue mnonspuMeTpa, HW3MEpEHHE KOHIIEHTpAMM pacTBOPOB
ONTUYECKH aKTUBHBIX BEILECTBY»

1. OGbscHUTE SIBICHHUE BPAIICHHUS IUIOCKOCTH KOJIEOaHUH MOJIIPU30BAaHHOTO CBETA:
HaAIIATE W OOBSICHUTE (OPMYITy, ONPENEIMIONIyI0 3aBUCHMOCTh YIJIa TIOBOPOTA
IUIOCKOCTH KoJIeOaHWH MOJSIPM30BAHHOTO CBETa OT KOHIIGHTPAllMM pPacTBOpa
OIITHYCCKHU aKTHUBHOI'O BCIICCTBA.

2. Yro nokazpiBaeT KO3(QQUIHEHT, Ha3bIBACMBbIH YIEeIbHBIM BpallieHneM? 3aBUCHT
I¥ 3HA4YCHUE YAENBHOTO BPAILICHUS OT AJIMHBI CBETOBOW BonHBI? Hammmmre n
00BsicHUTE (POPMYITY U €MHUILY U3MEPEHUS YAEIBHOTO BPAILCHUSI.

3. Uro noka3piBaeT KOHLEHTpALHs pacTBopa?

4. PacckaxuTe yCTPOMCTBO, MPHMHIMI paboThl MHONSPUMETpPa W COJIEpKaHHE
SKCIEPUMEHTA MO HM3MEPEHUIO YAEIbHOIO BPAIICHUS U KOHILEHTpAalMU pacTBOpa
ONTUYECKH aKTHBHBIX BEILECTB.

24




5. ITo xakoli hopMyrie ONpeeIIAIOT KOHIICHTPAIIMIO pacTBOpa B pabore?
6. Kak B nanHO# paboTe HAXOAAT MOTPEITHOCTH H3MEPCHUHN YICIILHOTO BPAIICHUS U
KOHIICHTPAIIMK pacTBopa’?

24 | Tema 24 «I'pagynpoBKa CIIEKTPOCKOIIA U HCCIICI0OBAHHIE CIIEKTPOB)

1. Kakuwe cHekTpsl Ha3bIBAIOTCS CIEKTpaMHM wucnyckaHus? UYro sBisercs
M3JTy4yareJsiIMM JINHEWYaToro, CIUIOLUIHOTO M TI0JIOCATOTO CIIEKTPOB HCIYCKaHUs?
OObsicHUTE MEXaHM3M IOTy4EHHS JINHEHYaToro CIIeKTpa UCITYCKaHUsI BOJIOPO/Ia.

2. Jlaiite onpeneneHue U 00bSICHUTE MEXaHNU3M ITOJYYEHHS CIIEKTPa IMOIVIOICHHS.
3. Uto Takoe CHeKTpanbHBIA aHANH3? PacckauTe yCTPOWCTBO M MPUHIUI PaOOTHI
CIIEKTPOCKOIIA; Ha IIaMATh HAYePTHTE XOJ JIy4ei B CIIEKTPOCKOIIE.

4. PaccxaxuTe colep)kaHHe OSKCIICPUMEHTa IO TPagyHpOBKE CIEKTPOCKONAa M
M3YYCHUIO CIIEKTPOB UCITyCKaHUS U NOIJIOIICHHSL.

25 Tema 25 «ccnenoBanue paguaniiOHHON 0OCTAHOBKU B IIOMEIIICHUN»

1. KakoB cMbIch k03¢ }HUIAEHTa OTHOCUTEIHHON OHOMOrHdeckor 3((EeKTHBHOCTH
(OB3)? Ot uero 3aBUCHT ero 3Ha4YeHue?

2. Maiite ompeneneHue W npuBenute (GOPMYNIbI MOLIHOCTH 103 MOHH3HPYIOIIUX
U3IIy4eHUi.

3. Kakoe Ouosornueckoe JeHCTBHE OKa3bIBAIOT HOHU3UPYIOLIHE H3ITyYeHHs?

4. Ha yeM OCHOBaHbI METO/bI OOHApPYXEHHs M PEruCTpalud HOHH3HPYIOLIMX
n3nyudeHnit? Pacckaxxure o0 ycTpoiicTBe U NpUHLMIIE IeicTBHs cyeTunka [eiirepa
— Mronnepa.

5. Pacckaxure 00 yCTpOHCTBa W MPHHIHUIE ASHCTBUSA qo3uMerpa OsrroBoro JJPT'h
-90.

6. Uemy paBHa OTHOCHTEIbHAs MOTPEHIHOCTh NPH H3MEPEHHH MOIIHOCTH 103
WOHM3UPYIOIINX M3IydeHu mosumerpom ObiToBEIM JIPI'B — 90? IlpuBemmre
¢dopmynty mis ompeneneHus aOCOMIOTHOM TMOTPEIIHOCTH HM3MEPEHHs MOIIHOCTH
9KCIO3ULMOHHOMN ¥ 3KBUBAJICHTHOM 103 MOHU3ZUPYIOIIUX U3I1YyYCHUM.

OTt4yer olLIEHHMBAaETCSd MO YCMOTPEHHIO MPENoJaBareiisi OLEHKOW «OTIMYHO», «XOPOIIOY,
«YHAOBJIETBOPUTEIIEHOY, «HEYAOBIETBOPUTEIFHOY» I OLIEHKON «3auTeHO», «HE 3auTeHo». OneHka
«3aUTEHO» CTaBUTCSA oOOydJaromuMmcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTECPHUSM,
YCTAaHOBJICHHBIM TSl TOJIOXKUTEIBHBIX OIEHOK (COTIUYHOY», «XOPOIIOY», «YIOBIETBOPUTEIHLHOY).
OrieHka 00bsIBIIsIETCSl 00yUaIOIIEMYCsl HETIOCPEACTBEHHO MOCIIE CAaYu OTUETA.

IIkauaa Kpurtepnu oneHnBanus

- M3JI0KEHUE MaTepHaa JOTHYHO, TPAMOTHO;
- cBOOOJIHOE BIIaJIEHUE TEPMHUHOIOTHEH;
- YMEHHUE BBICKa3bIBaTh 1 000CHOBATH CBOM CYX/ICHUS NIPH OTBETE HA KOHTPOJIbHbIE

Ouenka 5
BOIIPOCHI;
(oTu4HO)
- YMEHHE OIKCHIBATh 3aKOHBI, SIBJICHUS U TIPOLECCHI;
- YMEHHE NPOBOAUTH U OLIEHUBATH PE3YJIbTAaThl U3MEPEHHH;
- CIIOCOOHOCTBD pelaTh NPaKTHUECKHE 33/1a4H
- U3JIOKEHUE MaTepyalia JOTH4HO, IPaMOTHO;
Ouetixa 4 - CBOOOIHOE BJIaJICHUE TEPMHUHOJIOTHEH;
(xopoto) - 0CO3HaHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHUM JJIsl ONIMCAHKS 3aKOHOB, SIBICHUHN U

IPOUECCOB, PCIICHUA KOHKPETHBIX NMPAKTUYCCKUX 3aaa4, IPOBCACHUA 1 OLICHUBAHUA
PE3YIALTATOB H3M€p€HHﬁ, HO COACPKAHUC U (1)opMa OTBECTA UMCHOT OTACIJIBHBIC HCTOYHOCTH

- U3JI0KECHUE MaTepHala HeTOJIHO, HEMIOCIEA0BATENbHO,

- HETOUHOCTHU B ONPEAEICHUN NOHATUH, B IPUMEHEHNY 3HAHUI 11 ONUCAHUS 3aKOHOB,
Onenka 3 SIBICHUH U TIPOLIECCOB, PEIICHUS] KOHKPETHBIX NPAaKTUUECKUX 3a/1a4, IPOBEACHUS U

(YIOBIICTBOPUTENEHO) | OLIEHWBAHHMS PE3yJIbTATOB U3MEPEHUH,

- 3aTpYJHEHUsI B 000CHOBaHUY CBOUX CY>KACHHIH;

- oOHapy’>KMBaeTCsl HEJOCTATOYHO NITYOOKOE MOHUMaHKe M3Y4YEeHHOTO MaTepuaa

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHUI; JOMYIIEHbI OIINOKU B ONpeeIeHUH
MOHATUH U ONIUCAHUHU 3aKOHOB, SIBJIEHUI U MPOLIECCOB, UCKAYKEH UX CMBICII, HE PELIEHbI
MIPAKTUYECKHE 3a7a4l, HETIPABUIbHO OLEHUBAIOTCS PE3yNbTaThl U3MEPEHUI;

- He3HaHUE OCHOBHOTO MaTepralia yueOHO! MporpaMMBl, JOMYCKAIOTCs TpyOble OIIMOKH B
U3JI0KECHUH

Onenka 2
(HeYIOBJIETBOPUTEIHHO)

4.1.3. TectupoBanue
TGCTI/IpOBaHI/Ie HCIIOJIB3YCTCA IJid OLICHKM KadCCTBa OCBOCHUA O6y‘-IaIOH_II/IMCH OCHOBHOM
npodeccroHambHON  00pa30oBaTeNbHOM TNPOrpaMMBI MO  OTACTBHBIM TEMaM WJIHM  pasleiam
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JUCUMIUITMHBL.  TecT mpeacraBiseT CcoOOH  KOMIUIGKC — CTaHIApTU3MPOBAHHBIX  3a/1aHUM,
MO3BOJISIONIMNA  YIPOCTHTh TPOLEAYPY HM3MEPEHUs 3HAHUW M YMEHUH  OOyJarouIuxcs.
OOyyaromuMcsi BBIJAIOTCSI TECTOBBIE 3aJaHMA C (POPMYIMPOBKOM BOIpOCAa U MPEAJIOKCHUEM
BbIOPATh OJIMH NPABWJIbHBINA OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne OreHOYHBIE CPECTBA Kon 1 HanMeHoBaHMe HHAUKATOPA
TumnoBble KOHTPOJIbHBIE 3aJaHusi W (WIM) UHBIE MaTepHualsbl, KOMIIETEHITUN
HEOOXOMUMEBIC ISl OICHKH 3HAHWN, YMCHHU, HABBIKOB U (WJIM) OIBITA
JESTETHHOCTH, XapaKTePU3YIOMHUX CPOPMHPOBAHHOCTh KOMIICTCHIIHI
B ITPOIIECCE OCBOCHUS TUCITUILINHBI

1 | Ilpum yBenmueHnn B 4 pasa [UIMHBI HUTH MareMatnieckoro mastHuka u | M/1-2. OIIK-1

YBEITMYECHUH MACCHhI Ipy3a B 4 pa3a, HepHoJ KOJIeOaHus ... Hcrionp3yeT 3aK0HbI 1

1) He u3MeHHTCS 3aKOHOMEPHOCTH (PM3WIECKUX HAyK U
2) yBenu4uTcs B 2 pasa WX B3aHMOCBSI3€H IIPH N3yUCHHH,

3) yBenmmumtes B 4 paza aHanmm3e OMOJOTHYECKUX OOBEKTOB U
4) ymeHbIuTCs B 2 paza IIPOLIECCOB

2 | SlBneHne BO3HUKHOBEHUS CHJI, TIPEMSATCTBYIOIINX OTHOCUTEIBHO
CBOOOTHOMY IEPEMELICHHIO CIIOEB )KUAKOCTH WM ra3a, Ha3bIBaeTCs ...
1) HOBEpXHOCTHBIM HaTsKCHUEM

2) conpOTHUBICHUEM

3) BA3KOCTBIO

4) NBMXCHHEM

3 | Ilpu HOpPMAITBHBIX YCIOBUSIX CKOPOCTh 3ByKOBOM BOJIHBI MEHBIIIE BCETO
B...

1) TBepmOM Tee

2) Boze

3) Bo3myxe

4) CTEKJITHHOM TeJIe

4 | Ecnu cnoxHble OMOXMMUYECKHE COSANHEHNS paciafaoTcs Ha Oosee
MPOCTHIE, KIETOYHBIE CTPYKTYPHI Pa3pyIIalOTCs U XU3Hb B
OGuonornueckoi cucTeMe mpekparaercs (HanpuMep, Mpy HOrpyKEeHUH
3€JICHOTO JIFCTa B KUITALIYIO BOAY), TO SHTPOIUS NPHHUMAET
3HAUCHUE.

1) nonoxxutensHOE

2) HyneBoe

3) oTpunarensHoe

4) aroboe

5 | HccrnenoBaHue KIETOK IIyTEM pa3/ielieHUs MX Ha OTHeNbHbIE (hpaKiuu
JIC)KUT B OCHOBE METOJIA ...

1) peHTreHOCTPYKTYPHOI'O aHAITH3a

2) ¢bpaKIUOHUPOBAHUS

3) THTpOBAHHS

4) 97eKTpOHHOW MUKPOCKOITUHU

6 | K npoBonHukam otHOcsiTCs ... (BbiOepuTe Bce BEpHBIE BAPHAHTEI
OTBETA)

1) uncras Bona

2) MeTaJuIBl

3) mouBa

4) siHTapb

5) dbapdop

6) KHCIIOTBI

7) menouun

7 | Korma HeoOXoaMMO MpenynpeuTh HATPEB KaKOTO-THOO OCBEIIaeMOro
npeaMeTa, MeKJIy HUM U HICTOYHUKOM CBETa MOMEILAOT ...

1) CTEeKIISTHHYIO KIOBETY C BOJOM

2) 3epkaiio

3) 4epHBIi pacTBOP HO/Ia B CEPOBOIOPOIEC

4) mpacTmace

8 | Ilpu B3aumoneicTBUM PEHTT€HOBCKOTO U3JTYUSHHUS C BEIIECTBOM MOTYT
Habmonathes ... (BeiOepuTe Bce BepHbBIC BApHAHTHI OTBETA)

1) KorepeHTHOE paccerBaHue

2) XeMHJTIOMUHE CIICHITHS

3) dororddexr
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4) xoMnToH-3pPexT
5) narepdepeHums
6) nudpakims

9 | ComacHo ypaBHeHUIo DifHIuTeiHa 11 Gorodddexra sHeprus GoTroHa
pacxonyercs Ha ... (BpiOepure Bce BepHbIe BapHaHTHI OTBETA)

1) coBepuieHne paObOTHI BBIXO/Ia HIIEKTPOHA U3 aTOMa BELeCTBa

2) coo01eHne AMEKTPOHY MTOTEHIMAILHON SHEPTUH

3) cooluIeHuEe IEKTPOHY KMHETHYECKOH SHEPTUH

4) n3MEHEeHNEe UTHHBI AIIEKTPOMAarHUTHON BOJTHBI

5) U3MEHEHHE YaCTOTHI AEKTPOMArHUTHOTO U3ITyYeHHs

10 | K noHmupyromiei pagianuy He OTHOCATCS ...
1) uadpaxpacHbie Tydn

2) ynbTpadrOIeTOBBIC Ty IH

3) peHTTeHOBCKHUE TyYd

4) raMmma-KBaHTHI

[lo pesynmpraraMm TecTa O0Oy4aromIeMyCsl BBICTABISIETCS OIEHKA «OTIUYHOY», «XOPOILOY,
«YIIOBJIETBOPUTEILHOY» W «HEYOBJICTBOPUTEIHHO.

Kputepun ouenuBanus orsera (Tabll.) JOBOASTCS O CBEACHHs OOydaroluxcs A0 Hayaia
TECTUPOBaHUsA. Pe3ynbrar TECTUpOBaHUS OOBSBISETCS OOYYAIOIIEMYCS HEIOCPEICTBEHHO MOCIE
€ro CIavu.

Ixana Kputepuu ouennBanus (% npaBujbHbIX 0TBETOB)
Ornenka 5 (OTIIMYHO) 80-100
Ornenka 4 (X0opoIto) 70-79
Orenka 3 (YIOBICTBOPHTEIHHO) 50-69
Orenka 2 (HEYIOBIECTBOPUTEIHHO) meHee 50

4.2. Ilpoueaypsl U OLleHOYHbIE CPEACTBA /IJIsl IPOBEAeHHS TPOMEKYTOUHOM aTTecTaAlul
4.2.1 3auer

3ager sBnseTcs (QOpMOM OLEHKH KadecTBa OCBOCHUS OOyYarom[uMmcsi OCHOBHOM
npodeccuoHaIbHOM 00pa3oBaTeIbHOM MPOTrpamMMBbl TIO paszzesiaM AUCHUIUINHBL [lo pe3ynsraram
3a4eTa 00ydaroleMycs BHICTABISIETCS OI[EHKA «3aYTEHO» UITH «HE 3aUTEHO.

3aueT MPOBOAUTCS M0 OKOHYAHWU UYTEHUs JIEKIIMM M BBITIOJHEHHUS JTaOOpAaTOPHBIX 3aHSATHH.
3ayeT MpUHUMAETCs MpenojaBareieM, MPOBOAMBIIUM JabOpaTOpPHBIC 3aHITHUS, WM YUTAIOIIUM
JEKIMM TIO0 JIaHHOW JUCHUIUIMHE. B ciaydae OTCYTCTBHS BEIYIIETO TPENoAaBaresis 3adeT
MPUHUMAETCS TIperojaBaTelieM, Ha3HAUEHHBIM pacrhopsbDKeHHeM 3aBenyromiero kadempoit. C
paspelnieHus 3aBenyromero kadenpoit Ha 3a4eTe MOXKET MPUCYTCTBOBAThH MPENoiaBaTesib KaQeapsl,
MIPUBIICUCHHBIH JIJIsl TOMOIIY B IIpHUEME 3aueTa.

[IpucyrcTBue Ha 3adere mpenopaBarened ¢ Apyrux kadeap 0€3 COOTBETCTBYIOIIETO
pacmlopsDKeHUsT PEeKTopa, MPOpeKTopa Mo yueOHOM, BOCHHUTATENbHOW paboTe U MOJOACKHOM
MOJINTUKE WIIM 3aMECTUTENS nupekTopa MHcTUTyTa 10 yueOHo# paboTe He JomycKaeTcs.

dopma mpoBeneHUs 3adera (YCTHBIM OMpOC, TECTHPOBaHUE) ompenensercs kadenpond u
JIOBOJIUTCS JIO CBEICHMsI O0YJaIONUXCsl B HAYaJIe ceMecTpa.

Jlis mpoBeieHHs 3adeTa BEAYIIMA MperojaBaTellb HaKaHyHE TMOJIy4daeT B JUPEKTOpaTe
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIAeTCsl B JUPEKTOPAT TOCIEC OKOHYAHMS
MEPOTPHSTHS B IEHb POBEICHHUS 3a4€Ta WIH YTPOM CIEAYIOIIETO JTHS.

Bo Bpems 3adera oOydarmuecs MOTYT TMOJIb30BaThCs, C Ppa3pelieHHs] BEAYIIETO
MIPEnoaBaTelisi, CIPaBOYHON U HOPMATUBHOM JINTEPATYPOM, IPYTUMHU MOCOOUSIMH U TEXHUYECKUMHU
CpencTBamH.

Bpemst moaroToBku oTBETa B YCTHOM (hOpMeE MpH caue 3a4eTa JIOJDKHO COCTABIISTh HE MEHEee
20 MuHYT (110 JKETaHHI0 00YYArOIIETOCs OTBET MOXKET OBITh TOCPOYHBIM). BpeMs oTBeTa - He Oonee
10 MunyT.

[IpemomaBarento MpeAOCTaBIsAETCS MPaBO 3a7aBaTh OOYYAIOMIMMCS JIOTIOJTHHUTEIbHBIC
BOMPOCHI B paMKaXx MPOrpaMMbl TUCHUIUIHHBI.

KadecTBeHHas OICHKAa «3a4T€HO», BHECEHHAs B 3aY€THO-DK3aMEHAI[MOHHYIO BEIOMOCTH U
SBJISIETCS PE3YJIbTAaTOM YCIEIIHOTO YCBOCHUSI MaTepurasa.
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Pesynprar 3auera B 3au€THO-’K3aMEHALIMOHHYIO BEIOMOCTb BBICTABIIETCA B JIEHb
IPOBEJICHHs 3a4eTa B MPUCYTCTBUU caMoro oOydaromierocs. [IpenonaBareny HeCyT NEpCOHANbHYIO
OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTb U TOYHOCTb BHECEHMS 3allUCcell O pe3yabrarax
IPOMEXYTOYHOM aTTecTalluy B 3a4€THO-9K3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOyuaronuiics siBUICA Ha 3a4€T M OTKA3aJICsl OT IPOXOXKAECHUS aTTECTALUU B CBS3U C
HEMOAIOTOBJIEHHOCTBIO, TO B 3aY€THO-3K3aMEHAI[MOHHYIO BEIOMOCTb €My BBICTABIIETCS OLIEHKA
«HE 3a4TEHOM.

HesBka Ha 3adeT oTMedaeTcsi B 3a4€THO-3K3aMEHAL[MOHHOW BEIOMOCTH CJIOBaMH «HE
SIBUJICSD.

Hapymenne TuCHMIIMHBI, CIMCBIBAHUE, UCIIOIB30BaHUE OOYYAIOUIMMHUCS HEPa3pelIeHHbBIX
IEYaTHBIX M PYKOIIMCHBIX MarepuajoB, MOOMJIBHBIX TelIe(OHOB, KOMMYHUKATOPOB, IIAHLIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BUOB JTMYHOW KOMMYHUKAIIHOHHON M KOMITBIOTEPHOM TEXHUKHU
BO BpeMs 3ayeTa 3alpelieHo. B ciydae HapylieHus 3Toro TpeOOBaHMs IpernojaBareib 00s3aH
YAATUTh 00yYaromerocsi U3 ayTuTOPUU U MIPOCTABUTH EMY B BEIOMOCTH OIICHKY «HE 3a4TEHOY.

OOyyaroImumcsi, He CIAaBIIMM 3a4€T B YCTAHOBJIGHHBIE CPOKHU 110 YBRKUTEJIBHOM NMpUYMHE,
MHMBUYaJIbHbIE CPOKH MPOBEICHUS 3a4€Ta ONpPEAEIsSIOTCS 3aMecTUTeNeM aupekropa MHcruryra
o yueOHoii pabore.

OOyyaromuecsi, MMEIONIME aKaJEMHUYECKYI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B CPOKH,
onpenenseMbple  YHuBepcuTeToM. VHbopmanus o JHMKBUJIALMM 3a0JDKEHHOCTH OTMEYaeTcsl B
IK3aMEHALIMOHHOM JIUCTE.

JlonyckaeTcst ¢ paspelieHust 3aMmectuTens aupekropa MHctutyra mo yuyeOHOM paborte u
JIOCPOYHAs C/laya 3a4eTa C 3alKChI0 PE3YIbTATOB B AK3aMEHALIMOHHBIN JIUCT.

WHBasinpl ¥ JMla ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0OPOBbS. MOTYT C/aBaTh 3a4€Thl B
CPOKH, YCTAHOBJICHHbIE MH/IUBUTyaIbHBIM yU4€OHBIM IUTaHOM. VIHBauAbI ¥ JIMLa C OrpaHUYEHHBIMU
BO3MO)KHOCTSIMU 3/I0POBbs, UMEIOIME HAPYIIEHUS OIIOPHO-BUTaTEILHOIO alapara, JoMyCcKalTCs
Ha aTTeCTAlMOHHbIE UCTIBITAaHUS B COIPOBOKICHUH aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Tponienypa npoBeeHUs] TPOMEXKYTOUHOM aTTecTaly A OCOOBIX ClyyaeB M3J0KEHa B
«[lonoxxeHnn o TEKyIlleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM arrecTaluu 0OydyarouIuxcs
no OITOII 6akanaBpuara, cnenuanurera u Maructparyps» ®I'bOY BO I0xHo0-Ypanbckuii [AY.

[ITkana ¥ KPUTEPUH OLIEHUBAHMs YCTHOTO OTBETa 00y4aloUIerocst MpeicTaBieHbl B TAOIUILE.

IIxaJja Kpurtepuu oneHuBanus

oOyuaroIuiicss MOKa3plBacT 3HAHUE IPOrPAMMHOIO MaTepuana, YCBOGHHE OCHOBHOH U
JIOTIOJIHUTEJIbHOM JIMTEpPaTypbl, PEKOMEHJOBAHHON IPOrpaMMON [IUCLUIUIMHBL, YMEHHUE
MIPaBUIBHO MPUMEHHUTH YCBOCHHBIC 3HAHUS I OOBSICHEHUS SBICHUI U MPOIECCOB, BIACET
HaBBIKAMH  PabOTBI €  W3MEPUTENBHBIMH  TIpubOpaMu  (JOMyCKaeTcs  HalIudue
OreHKa «3a4TEeHO» MAaJIO3HAYUTENbHBIX OMIMOOK MM HEJOCTAaTOYHO IOJIHOE PACKpPBhITHE COJEep KaHUS BOIpOCa,
WJIY TIOTPEITHOCTh HETPUHIMITHAIBHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).
JIOTIONMHUTENBHEIM ~ YCIIOBHEM IONyYEHHs OLEHKH «3a4T€HO» MOTYT CTaTh XOpOIIHe
MIOKAa3aTeJIn B XOJI€ POBEACHHS TEKYILIETO KOHTPOJIS M CHCTEMAaTHIecKasi akTHBHas padoTa Ha
3aHATHUIX

HpO6eJ’ILI B 3HAHUAX, YMCHHAX W HaBbIKaX MPUMCEHCHHA OCHOBHOI'O MNPOrpaMMHOI0

OL[eHKa «HEC 3a4TCHO»
Marepuajia, NpUHIUIHNAIbBHBIC OIIHOKU IIpHU OTBETC HAa BOIIPOCHL

Bonpocsl Kk 3a4ery

Ne OneHouHbIE CPeNCTBA Koz 1 HaumeHoBaHue
HUHAMKATOPa

TurmoBsle KOHTPOJIBHBIE 3afaHus M (WIM) WHBIE MaTepHalbl, HEOOXOIMMBIEC IS L ——
OIIGHKM 3HaHWH, YMEHWH, HaBBIKOB W (WIH) OIBITa JCSITEIBHOCTH,
XapaKTepU3YIOMNX CHOPMHUPOBAHHOCTh KOMIIETCHIMH B TIPOIECCE OCBOCHHUS
JICTIATUINHBI

1 1. VI3smepbTe HMITYIIEC CHCTEMBI TeJl 10 X B3aMMOJICHCTBUS. NA-2. OIIK-1
2. VI3MepbTe UMIYJIbC CUCTEMBI TEJI IIOCIIe UX B3aUMOAEHCTBUSI. Hcnone3yet 3akoHBI U
3. Pacckaxure ycTpOWCTBO M MNPHHIMI pabOTHl YCTAHOBKM Uil HPOBEPKH | 3aKOHOMEPHOCTH
OCHOBHOTO 3aKOHAa JUHAMUKHU BPAIIAaTEIbHOIO IBUKEHUS. (U3MYECKUX HayK U UX
4. IlpoBeanTe SKCHEPUMEHT 10 MPOBEPKE 3aKOHA AWHAMH BPAILCHUSL. B3aMMOCBsI3€il pu
5. Pacckakure ycTpoicTBO M NPUHLIUI PaOOThl MaTeMaTHYECKOTO MasITHUKA. H3y4CHUH, aHATIH3Ee
6. M3mepbTe neproabl KonebaHusi KOPOTKOTO U JUIMHHOTO MasTHUKA U 3aIIMLIMTE UX | OMOJOrMYeCKHX
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UCTUHHOE 3HAYCHUE.

7. U3mepbre ycKOpeHHE CBOOOIHOTO TIaJ€HHSs METOIOM MaTeMaTHYeCKOro
MasiTHHKA.

8. Pacckaxkure ycTpoiicTBO M NpUHIMI padoThl anmapara BYT-1.

9. IlpoBeaure OSKCIEPUMEHT MO HAONIONEHHUIO KAaBUTALMOHHOTO SIBICHHS B
KHUJKOCTH.

10. Pacckakure ycTpoicTBO M IpuHIKI paboThI BecoB Bectdais.

11. Vi3meprTe IWIOTHOCTH CIIMPTA C TOMOIIBI0 BecoB Bectdais.

12. VI3mMeprTe IIOTHOCTH PacTBOPa COJIM C ITOMOIIBI0 BecoB BecTdars.

13. Pacckakute ycTpOHCTBO M MPUHIAIT PaOOTH BUCKO3uMeTpa OcTBabIa.

14. HUsmepsre K03(D(PUIMEHT BAKOCTH THUAPOIM3HOTO CHOHPTA C IOMOIIBIO
Brcko3nMeTpa OcTBanba.

15. Pacckakute yCcTpOHCTBO M MPUHIMI PabOTHI ACHPALMOHHOTO TICHXPOMETPA.
16. l3mepbTe  OTHOCHTENBHYIO  BIQXHOCTh  BO3AyXa  acHHMPAalMOHHBIM
MICUXPOMETPOM.

17. Pacckakute yCTpOHCTBO M IMIPUHIMI PabOTHI CTAaTUUECKOTO IICUXPOMETPA.

18. 3MepbTe OTHOCHUTEBHYIO BIa)KHOCTh BO3/IyXa CTATHYECKUM IICUXPOMETPOM.
19. Pacckakure yCTpOHCTBO M MIPUHLIUI Pa0OTHI TUTPOMETPA BOJOCSIHOTO.

20. PacckaxuTe yCTpOUCTBO M MPUHIUN paboTHI TUrporpada.

21. Pacckaxure YCTPOHCTBO W IPHHIWI pPabOThl YCTAHOBKM ISl M3MEPEHHS
KO3 PUIIHEHTa TOBEPXHOCTHOTO HATSKEHUSI.

22. N3mepbre KOI(QQUIMEHT IOBEPXHOCTHOTO HATSDKCHMS BOABI KAIMJUIIPHBIM
METOJIOM.

23. N3mepbTe K03(p(HUIMEHT OBEPXHOCTHOTO HATSKEHHS PACTBOPA IMTOBEPXHOCTHO
aKTUBHOTO BEIIECTBA KaMJUIIPHBIM METOIOM.

24. Pacckaxxute YCTPOWCTBO M NMPHHIMIT pabOThl YCTAHOBKH JJIsI TPOBEPKHU 3aKOHA
I'yka.

25. TIpoBeauTe SKCIIEPUMEHT 10 MPOBEPKE 3akoHa ['yka.

26. HccrnenyiitTe ynpyrue CBOWCTBa JiepeBa.

27. Uccrnenyiite ynpyrue CBOWCTBAa KOCTHOM TKaHH.

28. Pacckaxure YCTPOHCTBO WM TPHHIMI pPabOTHl YCTAHOBKH [UII W3MEPEHUS
WHTyKIIUK MarHUTHOTO TIOJISI.

29. TlpoBeaure 3KCHEPUMEHT IO YCTAHOBJICHHWIO 3aBUCHMOCTH CHJIBI AMIiepa OT
CHJIBI TOKA B LICTIH.

30. M3mMepbTe HHAYKIMIO MArHUTHOTO TIOJISI TIOCTOSIHHOTO MarHmTa.

31. Tepmomerpom ¢ mueHoil nenenus 0,5°C usMepunaum Temmeparypy Teia M
nonyuunu 3Hadenue 20°C. TMorpemnocts npubopa — 0,5°C. 3anucarh HCTHHHOE
3HA4YE€HHE TeMIIepaTypsl Tela.

32. IllranreHuupkyneM ¢ neHoit nenenus 0,1MM u3Mepwin JuamMeTp IapUKa W
nonyunin 3HaueHue 14,4vm. [lorpemHocts mpubopa paBHa 0,05mm. 3amucartb
HCTHHHOE 3HaYCHHE AUaMeTpa Iapuka.

33. CexynmomepoM c¢ 1ieHo# aeneHus 0,2¢ U3MEpWIM TPOMEXKYTOK BPEMEHHU H
nonyunan 3HadeHwe 5,8c. Ilorpemnocts mpubopa cocraBiser lc 3a 30 MuH.
3anmcarh UICTHHHOE 3HaY€HHE IIPOMEKYTKa BPEMEHH.

34. UzmepuTensHOU JeHTOU ¢ meHou neneHus 0,5cM M3MepIuTd JITUHY MIpeaMeTa ’
HOMy4YHIH 3HadeHune 46,7cM. [lorpemHocTs prbopa Uit U3MEPHUTENBHOM JICHTHI —
0,5cM. 3anucarb UCTHHHOE 3HAYEHHE JUTMHBI TIPEMETa.

35. M3MepuTenbHOU JIeHTO# ¢ 1ieHo# Aeenus 0,5CM U3MEpUIn HIMPUHY MpeAMeTa
1 TOJXyYWIN 3HaueHue 7,8cM. AOCooTHas morpemHocTs JeHTs 0,5cM. 3ammcars
WCTHHHOE 3HAYCHHE MIMPHUHBI IPEIMETa.

36. BonbrmerpoM ¢ 1ieHod nenenusi 0,1B um3aMepunu HanpspkeHHE W TIONYYHIIH
3HaueHue 4,4B. [TorpemHocTs nmpubopa pasHa 0,1B. 3anucaTs HCTHHHOE 3HAYECHHE
HarpsHKEHUsL.

37. AmmnepmerpoM c neHoi genenust 0,2A M3MEpWIIM CHIIy TOKAa W IIONYYHIH
3HayeHue 5,6A. AbcomroTHast morperHocTh amnepmerpa 0,1A. 3amucarb HCTHHHOE
3HauU€HHE CUJIBbI TOKA.

38. CexynnomepoMm c¢ neHoi jaenenust 0,2c M3MEpWIIM ITPOMEXKYTOK BPEMEHH H
nonyuynnu 3Hadenne 22,6c¢. [lorpemnocts npubopa paBHa 1c 3a 30muH. 3anmcars
HCTUHHOE 3Ha4YCHUE IPOMEKYTKA BPEMEHH.

39. TepmomerpoM ¢ neHoi genenus 1°C u3MepuiIu Temneparypy Teia ¥ IONydiIn
sgauenne 24°C. Ilorpemmocts mnpubopa pama 0,5°C. 3ammcars wncTHHHOE
3HAUCHUE TEMIIEPaTyphl TEa.

40. IITanreHuupkynaeM ¢ neHoi nenenus 0,IMM W3MEPHIINM IMIMPUHY CTEPKHS H

00BEKTOB 1 TIPOIIECCOB
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nonyunin 3Hadenne 12,8Mm. IlorpentHocTs mranreHupkys — 0,05mm. 3amucarhb
WCTHHHOE 3HAYCHHE IIMPHHBI CTPEXKHSIL.

41. B Tpex MecTax NTHYHHKA M3MEPHIH TPOMKOCTH IIyMa W MONYYWIHA 3HAYCHHUS
Ly =78 b, L, = 84 nB, L3 = 75 ab. 3anmcars n3MepeHHOE 3HAYCHHE BETMINHBL
42. B Tpex pa3aMyHBIX MECTaX IKHBOTHOBOJUYCCKOTO TOMCIICHHS H3MEPHIH
TEMIIEpaTYpy BO3JAyXa M MNOJy4WwiId 3Hadenus t; = 16°C, t, = 16,7°C, t; =
16,4°C. 3anucars u3MepeHHOE 3HAYEHUE TEMIIEPATYPHI

43. TlpowsBemn MHOTOKpaTHOEC HW3MEPEHHE BIAKHOCTH BO3AyXa W TONYYHIH
3HaueHust f; = 76%, f, = 73%, f; =78%. 3amucare n3MepeHHOE 3HAUCHHE
BJI2)KHOCTH BO3JlyXa.

44. Tlpow3Benu MHOTOKpPAaTHOE H3MEPEHHE OCBEIICHHOCTH CTOJIA M MOIYyYHIIH
sHaueHus E; = 146ak, E, = 152ik, E; = 144nx. 3ammcate H3MEPEHHOE
3HAYEHNE OCBEUIEHHOCTH.

45. TlpouwsBend MHOTOKPAaTHOE W3MEPCHHE BBICOTHI TOIHATHS JKUIKOCTH B
Kalusipe U MONy4YWiIn 3HaueHust hy = 21MMm, h, = 20MM, h; = 23MM. 3anucarsb
U3MEpEeHHOE 3HAYCHNE BHICOTHI HOAHATHS KUAKOCTH B KaIMILLIPE.

46. B Tpex pasmHMUYHBIX MECTaX M3MEPIIN WIHPHUHY IUIACTHHKA W TONYYHIH
3Ha4YeHus a; = 5,2MM, a, = 5,5MM, a; = 5,3MM. 3anucarh U3MEpPEHHOE 3HAYCHUEC
[IMPHWHBI TTACTHHKH.

47. Tlpow3Benn MHOTOKpAaTHOE H3MEPEHHE BPEMEHH HCTEUEHHsS >KUAKOCTH IO
TpyOke ¥ Tmomyywnum 3HadeHus t; = 8,2c, t, = 8,4c, t; = 8,0c. 3amucarp
M3MEPEHHOE 3HaUCHHE BPEMEHH UCTEUECHUS JKUIKOCTH.

48. B Tpex pa3mM4HBIX MECTaX HW3MEPHIM TOJIIUHY IUIACTUHKH M TOJYYHIIH
3Ha4YeHus a; = 2,3MM, a, = 2,5MM, a; = 2,2MM. 3anucarh U3MEPEHHOE 3HAYCHUEC
TOJIIUHBI TNTACTHHKH.

49. B Tpex pasIMyHBIX MeECTaX HW3MEPWIH TUAMETP KAaMULIpa W IONYyYHIH
3nauenus d; = 0,85mMmM, d, = 0,90mMM, d; = 0,80MM. 3anmcaTh H3MEpPCHHOE
3HAYCHHUE JHUaMEeTpa Kalmuyusipa.

50. IlpousBesn MHOTOKpaTHOE W3MEPEHUE BPEMEHH MaJieHHs IIaphKa C OJHOU M
TOM e BBICOTHI W MNOMYy4WIM 3HaueHus t, = 11,2¢, t, = 11,6¢, t; = 11,4c.
3anucarh U3MEPEHHOE 3HAYCHUE BPEMEHH TaIeHUsI [IaprKa.

51. Teno, meurasch paBHOMepHO 3a t = (8,6 + 0,1)c mpouuio paccrosiude S =
(17,8 £ 0,2)M. 3anmcaTh HCTHHHOE 3HAYEHUE CKOPOCTH IBHKEHUS (v = %)

52. Teno, meurasck co ckopocteio 1+ = (10,0 + 0,1)M/C MPOXOAUT paccTOsSHHE
S = (300 + 5)m. 3anmcaTh UCTHHHOE 3HAYEHHE BPEMEHH JIBIDKEHUS (& = g)

53. MarepuanpHasi TOYKa JBHXKETCA coO ckopocteio « = (15,0 £ 0,2)m/c B
tegenne Bpemenn t = (10,0 +0,1)c. 3amucars WCTHHHOE 3HAUEHHE €€
nepemetteHus (r = v - t).

54. Teno wmmeer maccy m = (0,50 + 0,01)kr u oGnagaer ycKOpeHHEM g =
(9,80 + 0,05)m/c?. 3anucarh MCTUHHOE 3Ha4YeHKE Beca Tena (P = m - g).

55. Temo Becom F = (500 + 5)H wmmeer mromans omopsr S = (0,25 + 0,01) -
107°m?. 3amucaTh NCTHHHOE 3HAYCHHE JABICHHUS, OKA3BIBAEMOE STHM TEIOM (p =
F
s
56. XKunkocts Maccoit m = (100 £ 5) - 10™3kr 3anuMaer B MeH3ypKe 00beM V =
(100 + 1) - 1073m3. 3anumcars MCTHHHOE 3HAYEHME ILIOTHOCTH KUAKOCTU (p =
m

v

57. HOmuna xomHarel a = (9,54 0,1)M u mmpuna b = (6,2 + 0,1)m. 3anucars
HCTHHHOE 3HAYCHME TUTONIAaAd KOMHATHI (S = a * b).

58. O6beM Gensuna B Gake V = (100 +5)-103m3, a miotHocts p = (0,80 +
0,01) - 103kr/m3. 3anucarh MCTHHHOE 3HaYeHMe Macchl OeH3uHa B Gake (m = p -
V).

59. Cua Toxa B dnekrpudeckoii namne J = (200 + 2) - 1073A, a nanpsixenue U =
(2,5 = 0,1)B. 3anucars HCTHHHOE 3HAYCHNE CONPOTUBIICHUS JIAMITOUKH (R = %)
60. Ipu HanpsOKEHWH B 1IEMH JaMIibl HakanuBanus U = (220 + 5)B ee momHoCTh
P = (100 =+ 5)BT. 3amucars HCTHHHOE 3HAYEHHE CHIIBI TOKA B namrie (J = S)

4.2.1. Jx3ameH
DK3aMeH sBIsSeTCs (POpMOM OIEHKHM KauyecTBa OCBOCHHUS OOYYaroNIMMCS OCHOBHOM
npodeccuoHanbHOW 00pa30BaTeIbHON MPOrpaMMbl IO pasaenaM AUCHUILIUHBL. Ilo pesympratam
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9K3aMeHa OOY4aloLIeMyCsl BBICTABISIETCS OICHKA «OTIMYHOY», «XOPOILIOY», «YAOBIETBOPUTEIHLHO»
WIH «HEYIOBIETBOPUTEIIBHOY.

OK3aMeH 10 JIUCUUIUIMHE IPOBOAUTCA B COOTBETCTBUM C PACHUCAaHUEM MPOMEKYTOUHOU
arTecTallud, B KOTOPOM YKa3blBA€TCS BpPEMs €ro IPOBEIEHUSA, HOMEp ayJUTOPHHM, MECTO
NPOBEJICHHUS] KOHCYIbTAllUM. YTBEPXKIEHHOE paclHucaHue pa3Melaercs Ha WH(POPMAIMOHHBIX
CTEHJaX, a TaKXe Ha O(UIHAIbHOM CaliTe YHUBEPCUTETA.

YpoBeHb TpPEeOOBAHWM /I MPOMEKYTOUYHON aTTecTali OOYy4aloNIUXCs YCTaHABIMBACTCS
paboueil mporpaMMoi JUCUUILIMHBI U JJOBOJUTCS 10 CBEAEHHs 00y4JarolIMXCs B Ha4aje ceMecTpa.

OK3aMeHbl IPUHUMAIOTCSA, KaK MpaBuilo, JekTopamu. C pa3pelieHus 3aBeyouiero kapeapon
Ha 9K3aMEHEe MOXET MPHCYTCTBOBATh IpENojaaBareib Kadeapsl, MPHUBICUCHHBIN Uil MOMOIIHM B
mpueMe dK3aMeHa. B ciydae OTCYTCTBUS BENyIIEro IPENoaaBaTelli dJK3aMEH IPUHUMAETCs
npernojaBaresieM, Ha3HaY€HHBIM PacIOPsHKEHUEM 3aBEIYIOIEro Kadeapoii.

IIpucyrcTBUEe Ha 3K3aMeHe mpenogasareneil ¢ Apyrux kadenp ©0e3 COOTBETCTBYIOLIETO
pacmopsDKeHUsT PEKTOpa, MPOPEKTopa MO Y4eOHOW, BOCHHUTATEIBHOW pPadOTe W MOJIOACIKHOM
HOJUTUKE WU 3aMecTuTels AupekTopa MHctuTyTa no yue6Hoi paboTe He 10ImycKaeTcs.

Jlns mpoBeneHus dK3aMEHa BENyLIMM IpernojaBareilb HAKaHYHE I0JIy4aeT B JHUPEKTOpare
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpPas BO3BpALIACTCs B AUPEKTOPAT IOCIE OKOHYAHHUS
MEPOIIPUATHS B ICHb IPOBEACHUS IK3aMEHA WIIM YTPOM CIIEIYIOLIErO JH.

OK3aMeHbl NPOBOAATCA IO OwieraM B YCTHOM WIM IUCBMEHHOM Buje, JuM00 B BHJE
TECTHPOBAHHUSA. OK3aMEHAIIMOHHBIC OWMIIETBI COCTABIAIOTCA 110 YCTaHOBIEGHHOW Qopme B
COOTBETCTBUHU C YTBEPXKJAECHHBIMU Kadeapoil sK3aMeHallMOHHBIMU BONPOCAMHM M YTBEPKIAOTCS
3aBeqyIOIUM Kadenpoit exeronHo. B Ouere cogepKuTcs Tpu BOIpoca: 2 TEOPETUYECKUX BOTIPOCa
Y OJVH NIPaKTUYECKUH.

DK3aMeHaTopy NPEeOCTaBIIsAETCs MPaBO 3a7aBaTh BOIPOCHI CBEPX OWieTa, a TakkKe MOMUMO
TEOPETUYECKUX BOIPOCOB JaBaThb I PELICHUS 3ala4d U NPUMEPBI, HE BBIXOAAILME 3a PaMKU
IIPOMJIEHHOTO MaTeprala o U3y4aeMou JUCIUIUIMHE.

3HaHUs, YMEHUS U HaBBIKM OOYYAIOLIMXCS ONMPENENSIOTCS OLEHKAMH «OTIMYHOY, «XOPOIIOY,
«YIIOBJIETBOPUTEIIBHO», «HEYAOBIETBOPUTEIBHO» M BBICTABISIOTCS B 3aY€THO-3K3AMEHAI[MOHHYIO
BEJIOMOCTH B JICHb DK3aMEHa.

[Tpu mpoBeneHNH YCTHOTO SK3aMEHa B ayAMTOPUM HE JOJDKHO HAXOAMThCA OoJiee IIECTH Ha
OJTHOT'O TIIPEIOAAaBaTEeIIs.

[Tpu mpoBeneHUM YCTHOTO SK3aMEHa OOydaroluiicsi BbIOMpaeT SK3aMEHAlMOHHBIA OWIIET B
CllyyalfHOM TOpsAJKe, 3aTeM Ha3bIBaeT (aMWINIO, MMs, OTYECTBO M HOMEp 3K3aMEHAllMOHHOTO
ouera.

Bo Bpems sk3ameHa oOywarolipecss MOTYT IOJIb30BaTbCs C paspellieHHsl 3K3aMeHaTopa
IPOrpaMMOM JTUCIUIUIMHBL, CIPAaBOYHOW M HOPMAaTHBHOW JINTEPAaTypoOM, APYTUMHU IMOCOOUSAMU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpems nmoArotoBku oTBeTa MpU cAade 3K3aMeHa B YCTHOH (opMe JOIKHO COCTaBISTh HE
meHee 40 MUHYT (TI0 JKeTaHnI0 00yJaloLIerocs OTBET MOXKET OBITh TOCPOUHBIM). Bpems oTBeta — He
6ozee 15 MUHYT.

OO0yyaromuiics, UCTIBITHIBAIOLINH 3aTPYJHEHUS [IPU MOJTOTOBKE K OTBETY 110 BRIOPAaHHOMY UM
OuieTy, UIMeeT IpaBO Ha BBHIOOP BTOPOro OmiieTa C COOTBETCTBYIOLIUM MPOJJIEHMEM BPEMEHH Ha
noArotoBky. [Ipy oKOHYaTETLHOM OICHMBAHUHU OTBETA OLIEHKA CHIDKAETCS Ha oAuH Oayul. Beinaua
TPEThEero OUiIeTa He pa3peraeTcs.

Ecnu oOydaromuiics sBUJICS Ha S5K3aMEH, M, B3AB OWJIET, OTKa3ajics OT MPOXOXKICHUS
aTTeCTallid B CBSI3M C HEINOATOTOBIEHHOCTBIO, TO B BEIOMOCTH €My BBICTABIISICTCS OIICHKA
«HEYHOBJIETBOPUTEIBHO.

Hapymienne AUCHMIIMHBI, CIHCHIBAaHHE, MCMIOJIb30BaHHE OOYYArOMIMMMCS HEpa3pelIeHHBIX
NEYaTHBIX M PYKOIMCHBIX MarepuajoB, MOOMIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB H JIpYTUX BUJOB JMYHOW KOMMYHUKAIIMOHHON M KOMITBIOTEPHOM TEXHUKHU
BO BpeMs aTTeCTAllMOHHBIX MCIBITaHUH 3ampemieHo. B cinydyae HapymieHus 3Toro TpeOoBaHUS
npernojasaresb 0053aH YJaIUTh OOydaroLlerocs M3 aygUTOPUU U NPOCTABUTh €My B BEIOMOCTH
OLICHKY «HEYAOBJIETBOPUTEIILHOY.
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BricTaBneHue OLIGHOK, TOJNYYEHHBIX TMPH TOJABEIECHHHM PE3YIbTaToOB IMPOMEKYTOUHOU
arTecTali, B 3a4E€THO-OK3aMCHAIMOHHYIO BEJOMOCTh M 3a4ETHYIO KHI)KKY IIPOBOIAMTCS B
IPUCYTCTBUH caMoro obOyuaromerocs. IIpenonaBareny HeCyT IEPCOHAIbHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECCHHMS 3alMCEH O pe3yibTarax MPOMEKYTOYHOW aTTecTaluu B
3a4€THO-IK3aMEHAI[OHHYIO BEIOMOCTb.

HesiBka Ha »K3aMeH OTMeYaeTcs B 3a4ETHO-DK3aMEHAIMOHHON BEJIOMOCTH CIIOBAMH «HE
SIBUJICS.

Jlns oOywarommxcs, KOTOpble HE CMOIJIM CHIaTh HK3aMEH B YCTAaHOBIICHHBIE CPOKH,
VHUBEpCUTET YCTAaHABIMBAET IEPHOJ JIMKBUAAIMM 33J0JDKEHHOCTH. B 3TOoT  mepuon
npernojaBaTesid, MPUHUMABIINE SK3aMEH, JODKHBI YCTAaHOBUTh HE MEHee 2-X JHeH, Korga OHHU
OynyT mpUHHMATh 3aJ0DKeHHOCTH. VHpopManus o JUKBHIAIMU 330JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHAIMOHHOM JIHCTE.

OOy4aromumcst, OKa3aBIIUM OTJIMYHBIE W XOPOIIWE 3HAHHWS B TEUYCHHE CEMECTpa B XOAe
MOCTOSIHHOTO TEKYILEro KOHTPOJS yCIIEBA€MOCTH, MOXET OBbITh HPOCTaBICHA 3K3aMEHALMOHHAsS
OLIEHKAa JOCPOYHO, T.e. 0e3 cauu sk3ameHa. OleHKa BBICTABISACTCS B SK3aMEHAIIMOHHBIN JIMCT WIIH
B 3a4E€THO-3K3aMEHALIMOHHYIO BEJJOMOCTb.

WNuBanupl 1 IMIa C OTPAaHUYEHHBIME BO3MOXKHOCTSIMH 3/10POBbSI MOTYT CIaBaTh SK3aMEHbI B
MEKCECCHOHHBIA TEpPHOIl B CPOKH, YCTAHOBICHHBIC WHAMBHUIYAIbHBIM Yy4YeOHBIM TUIAHOM.
WNHBanuasl 1 Mna ¢ OrpaHUYEeHHBIMUA BO3MOXKHOCTSIMH 37I0POBBSI, IMEIOIINE HAPYLIICHUS! OIIOPHO-
JIBUTATEILHOTO armapara, JOMYCKAlOTCSl Ha aTTECTAllMOHHBIC HCIBITAaHUS B CONPOBOXKICHHH
ACCHUCTEHTOB-COIPOBOXKIAIOIIUX.

[Ipouenypa mpoBeneHHsI MPOMEXKYTOUHOM aTTECTAlMM Ui OCOOBIX CIy4aeB H3JIOKEHA B
«[TonoxxeHnn O TEKyIIeM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOUHON aTrTecTaluy OOydaromuXcs
no OIIOII 6akanaspuara, cienuanurera u Mmaructparyps» ®I'bOY BO 10xH0-Ypanbckuii TAY.

Ne OLeHoYHbIE CPEeCTBA Kox 1 HanMeHOBaHUE
HHIAKATOpa

TurmoBsle KOHTPOJNBHBIC 3afaHus M (WIH) WHBIE MaTepHANbl, HEOOXOIMMEIC LIS KOMIIETEHIHH
OIICHKM 3HAaHWH, YMEHWH, HaBbIKOB W (WIM) OIbITa JACSITEILHOCTH,
XapaKTePU3YIOMIMX CPOPMUPOBAHHOCTh KOMIICTCHIIMH B MPOIECCE OCBOCHHS
JMCIUTIIAHBI

1 1. KunemaTHKa MocTynaTeIbHOTO IBUKEHUS. NA-2. OIIK-1
2. JluHaMHKa TIOCTYNATEeIBHOTO IBIKCHHS. Hcnonb3yeT 3aKoHBI U
3. DHepreTHvecKue XapaKTEPUCTHKH MMOCTYIATSILHOTO IBUKEHUS. 3aKOHOMEPHOCTH
4. KunemaTrka BpalaTeIbHOTO JIBHKESHHUSI. (hU3NYECKHUX HAYK U HX
5. JluHaM#Ka BpamaTeIbHOTO ABHKCHUS. B3aMMOCBS3EH IpH
6. DHepreTHvecKkue XapaKTEPUCTUKH BPAIIATEIHHOTO JBIDKCHHS. WM3yUYCHUH, aHAJIH3E
7. XapaKTepUCTHKH KoJeOaTebHOE TBIKCHUE. OMOJIOTHYECKHUX
8. Buapl MexaHUYECKHUX KOJIeOaHUH U MX YpaBHEHUSI. 00BEKTOB U TPOIIECCOB
9. BomHOBOI1 TIpoIiece U ero XxapakTepucTuku. CBOMCTBa MEXaHUYECKHX BOJIH.
10. Turmbl MEXaHMYESCKUX BOJH M UX YPABHECHUS.

[EN
[N

. OU3HUYECKUE OCHOBBI aKYCTHUKH.

12. OcHOBBI OMOAKYCTHKH.

13. Uudpaspyk. bronoruyeckoe aeiicteue nHdppasByka.

14. VnwsrpasByk. buonorudeckoe aeicTBre yabTpa3ByKa.

15. TunpoanHaMuKa UaeaTbHBIX KUIKOCTEH.

16. DneMeHTBI THAPOCTATHKH.

17. T'mapoauHAMUKA BSI3KUX KHIKOCTEH.

18. OcHOBHBIC TIOHATHS U YPABHEHUSI MOJICKYIIIPHOHN (PH3HKH.
19. OcHOBHBIC TOJIOKEHHS MOJICKYIISPHO-KHHETHUECKON TEOPHUH.
20. SIBneHus nepeHoca.

21. MonexyssipHbIE SIBIICHHS B ra3ax.

22. PeanbHbIE Ta3bl U MaphI.

23. MonekyssipHbIe SIBIICHUS B IKHUIKOCTSIX.

24. MonekynsipHbIe SIBJICHHS B TBEPJIBIX TEJaX.

25. OCHOBHBIE MMOHATHUS TEPMOJUHAMHKH.

26. Temmnieparypa. BHyTpeHHss SHEprHsI rasa.

27. TlepBoe HaYaI0 TEPMOIMHAMHUKH U €TO MPOSBICHUE B OMOJIOTHIECKUX
npoueccax
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28. TemioBbIe ABUraTEIH. DHTPOIIHS.

29. DuTponus. Bropoe Havano TepMOIMHAMUKH U €r0 NMPOsIBICHHE B
OuoJIornYecKuX nporeccax.

30. TermmooOMeHHbIe iporiecchl. TemmonpoayKuus. YienpHas TeIIonpoIyKIus.
31. Dnekrpocraruka.

32. DnekTpuuecKoe Mojie B BaKyyMe.

33. BemiecTBo B aiekTpHueckoM mojie. [IpuMeHeHne 3JIeKTpUIecKoro noss B
CEJIbCKOM XO3SIHCTBE U GHOTEXHOJIOTHH.

34. MarauTHOe T10JIe, €T0 CBOICTBA M XapaKTePHCTUKHU. [IpiMeHeHIe MarHUTHOTO
TIOJISL B CEJIBCKOM XO3SICTBE U OMOTEXHOJIOTHH.

35. OcHOBHBIEC TOHATHS ITOCTOSIHHOTO MJIEKTPUIECKOTO ToKa. [IprMeneHme
HOCTOSHHOTO AJIEKTPHYECKOTO TOKA B CEIIbCKOM XO3SHCTBE H OMOTEXHOJIOTHH.

36. OcHOBHBIE 3aKOHBI IOCTOSIHHOTO JIEKTPHYECKOTO TOKA.

37. IlocTOsIHHBII ANEKTPHUYECKUH TOK B PA3IMYHBIX Cpeiax.

38. [lepemeHHbIi a1eKTpUUecKuii TOK. [IpuMeHeHre NepeMEeHHOTO IEKTPUUECKOTO
TOKa B CEJILCKOM XO3HCTBE M OMOTEXHOJIOTHH.

39. DneKTpOMAarHuTHOE TOJIE.

40. DeKTPOMarHUTHBIC KOJICOAHUSI.

41. DreKTpoMarHUTHBIC BOJHEL.

42. Obmas cTpykTypa u coctaB kKieTkd. CTpoeHne, pyHKIMH U CBOMCTBA
MeMOpPaHBI KICTKH.

43. [TaccHBHBIN TPaHCIOPT BEIECTBA Yepe3 MeMOpaHy KIETKH.

44. AKTHBHBIN TPaHCIIOPT BeIIeCTBa depe3 MeMOpany. Kanuii-HaTpueBsIil Hacoc.
45. DreMeHTBl TeOMETPUISCKON ONTHKH.

46. DHepreTHueckue GOTOMETPHUUCCKUE BETHYUHEIL.

47. Db dexTrBHBIC HOTOMETPUICCKHE BETHIMHBI.

48. Uurepdepenmus cpera.

49. ludpakuus CBeTa U MOIAPHU3ANHUS CBETA.

50. Tucniepcus ceera.

51. Iornmomienue (abcopOIys) CBeTA.

52. JIroMuHeCLIEHIHS.

53. ®ororddexr.

54. PeHTreHOBCKOE U3ITyICHUE

55. Mogenu CTpoeHHs aToMa.

56. CtpoeHue sapa aroma.

57. PagnoakTUBHOCT®.

58. SlnepHbie peakiuu. DeMeHTapHbIE YaCTHIIHI.

59. OCHOBBI JO3UMETPUHI

60. MoHu3upyrolye u31y4eHus 1 UX MPUMEHEHHE B CEIbCKOM XO3SIHCTBE U
OMOTEXHOJIOTHH.

61. VI3amepeHue IOTHOCTH CIIUPTA.

62. M3MepeHue MIOTHOCTH PacTBOpa COJIH.

63. M3MepeHue UMITyIbCca TeJ A0 B3aUMOJICHCTBHS.

64. M3MepeHue UMITyNbCca TeJ HOCIIe UX B3aUMOICHCTBHS.

65. MccnenoBanue 3aBHCHMOCTb YIVIOBOTO YCKOPEHHS BpalIalolIerocst Tena OT
MOMEHTA BPAIIAIOIIEH CHIIBL.

66. HabmroneHre KaBUTAIMOHHBIX ITy3BIPHKOB.

67. HaOmroneHue BIWSHUS JUIMHBI MaTeMaTHYECKOTO MAasTHHKA Ha TEPUOJ €ro
KoJIeOaHMS.

68. I3mepeHune ycKOpeHHs CBOOOJHOIO IAACHHS METOIAOM MAaTeMaTHYeCKOTo
MasTHHKA.

69. l3mepeHHe OTHOCHTEJBHOW  BIAXHOCTH  BO3AyXa  acHHPAlLMOHHBIM
TICHXPOMETPOM.

70. VI3amepeHne OTHOCUTEIIFHON BIXKHOCTH BO3/1yXa CTATHYECKHM IICHXPOMETPOM.
71. VI3MepeHne OTHOCUTEIILHON BIaYKHOCTH BO3/1yXa F'MI'POMETPOM BOJIOCSHBIM.
72. VI3MepeHne OTHOCUTEIILHON BIXKHOCTH BO3/1yXa THIporpagom.

73. U3mepenne kodaQuIeHTa BI3KOCTH AUCTUIIMPOBAHHON BOJIBI.

74. V3amepenue kodQQuIeHTa BI3KOCTH CIIUPTA.

75. N3amepenne kodpurmenTa moBepXHOCTHOTO HATSKEHHUS YKHIKOCTH.

76. VccnenoBaHue yrmpyrux CBOMCTB KOCTHON TKaHH.

77. HabmroneHue ociuuIorpaMMBbl IIEPEMEHHOTO TOKA.

78. HaOmopenume  OCHWIUIOTPAMMBI  OJHONONYNEPHOJHOTO  BBHIIPSMIICHHS
HepEeMEHHOr0 TOKa.
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79. HaGmonenue
MEPEMEHHOTO TOKA.
80. N3mepeHre HHIYKIIMU MATHUTHOTO TTOJIS.

81. M3mepeHue 3MeKTPOPOBOAHOCTH KHUBOI TKAHU.

82. M3mepeHue yaensHOro CONPOTHUBIICHUS JKUBOW TKAHH.

83. 3mepeHue yBenn4eHUs! OOBEKTHBA U BETUNUYNHBI MUKPOOOBEKTA.

84. OnpenencHue anepTypsl U Mpejelia pa3pelicHus MUKPOCKOIIA.

85. 3Mmepenne ocBeIeHHOCTH B JabopaTopu.

86. I3mepeHne cuipl cBeTa JIaMIIBl HAKAJIMBAHNU.

87. IamepeHue KOHIIEHTPALIUU PACTBOPOB ONTHYECKH aKTUBHBIX BEIIECTB.
88. Habmonenne CrieKTpoB UCITYCKaHUS CBETA.

89. Habmonenne crieKTpoB NOTJIOMICHHUS CBETa.

90. M3mepeHune paiMaliiOHHONH 0OCTaHOBKY B IOMCIICHHUH

OCIIIJUIOTPAMMBI  IBYXIOJIYHNEPHOTHOTO  BBIIPSIMIICHHS

IIkana u KPUTCPUHN OLICHUBAHUA OTBETA o6yqa}omeroc>1 MPEACTABJICHLI B Ta6J'II/IHe.

Ixkaaa

Kpurtepuu oneHuBaHus

OrueHka 5
(oTH4HO)

- 00yJaromuiics MOJTHO YCBOWI YUeOHBIH MaTepHa,

- TIOKa3blBA€T 3HAHUE OCHOBHBIX MOHATUN JUCLUIUIMHBI, T'PAaMOTHO MOJb3yeTCs
TEPMHUHOJIOTHEH;

- OPOSIBIISICT YMEHHE aHAIM3UPOBATh M 0000maTh MH(OPMAIIMIO, HABBIKU CBA3HOTO
ONMCaHUs SIBJIICHUU U MPOIIECCOB;

- JIEMOHCTpUpYET YMEHHE H3Jararb MaTepual B ONPENEJICHHON JIOTMYECKOU
NIOCJIE0BATENBHOCTH;

- MOKa3blBa€T YMEHUE WIUIIOCTPUPOBATh TEOPETUUECKHE IOJIOKEHUS KOHKPETHBIMU
IpUMepaMu;

- ICMOHCTPHUPYET CHPOPMUPOBAHHOCTh U YCTONYNBOCTD 3HAHHU, YMEHHIA U HABBIKOB,;

- MOTYT OBITh JOMYIICHBI ONHA—IBE HETOYHOCTH NPH OCBEIICHHH BTOPOCTEICHHBIX
BOIIPOCOB

Oruenka 4
(xoporo)

- OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$[M Ha OLCHKY «5», HO IIpAU 3TOM HUMECT
MECTO OJJTMH M3 HEJOCTATKOB:

- B YCBOCHUU y‘IC6HOI‘O MaTepuajia JOMyICHbI np06em,1, HE MCKa3suBIINEC COACPIKAHNC
OTB€TA,

- B U3JIOKCHUU MaTcpHraja JONYHICHbI HE3HAYUTCIbHBIC HCTOYHOCTHU

Ouenka 3
(YIOBIETBOPUTEIHHO)

- 3HaHWME OCHOBHOTO TIPOTPAaMMHOTO MaTepHajla B MHHHMaJbHOM oOOBEMeE,
HNOTPEIIHOCTH HENPUHIMIIMAIBLHOIO XapaKTeEpa B OTBETE€ HA DK3aMEHE: HETIOJIHO WIH
HETIOCIIEOBaTebHO PACKPBITO COJEp)KaHHEe Marepuanga, HO TI0Ka3aHo oOriee
NIOHUMaHUE BOIIPOCOB;

- UMENUCh 3aTPyAHEHHWs WIM JONyIIEeHbl OMMOKKM B ONpPEIeIICHHH IOHATHH,
UCIOJIb30BAaHUM TEPMHUHOJIOTMH, OINMCAHUM SIBJICHUI M IIPOLECCOB, HUCIIPABIECHHBIC
I10CJIE HABOJAIIMX BOIIPOCOB;

- BBISABJICHA HENOCTaro4yHass  Cc(OPMHPOBAHHOCTh 3HAHMH, YMEHHH M HaBBIKOB,
0OyUarONINIACs] HE MOXET MPUMEHHUTb TEOPHIO B HOBOW CHTYalluH

Onenka 2
(HeYOBIIETBOPUTEIHHO)

- r[p06em,1 B 3HAHHMAX OCHOBHOTO HPOrpaMMHOIo Marepuajia, IMNPUHIUIINAJIbHBIC
OIIMOKHU IIpU OTBETC Ha BOIIPOCHI;

- 06Hapy>1<eH0 HE3HAHUE WM HEMOHUMAaHUE OONblledl uiIM Hambojee BaKHOM 4acTH
y‘-IC6HOF0 Marepuala,

- HOIMYIICHBI OIIMOKYU B OIpCaACIICHNH HOHHTI/Iﬁ, IIpyu UCIIOJIB30BAHNUU TCPMHUHOJIOTUH, B
OIIMCAaHUH SBJICHHH U IpouecCcoB, KOTOPBIE HE MCHPABJICHBI IIOCJIE HECKOJIbKUX
HaBOAAIIUX BOIIPOCOB;

- HC C(l)OpMI/IpOBaHLI KOMIICTCHI WU, OTCYTCTBYIOT COOTBETCTBYIONIUC 3HAHUA, YMCHUA U
HaBbIKH

TecToBBIE 3aTaHNA IO TUCITUIINHE

Ne O1eHOUHBIE CPEACTBA Kon n HammeHOBaHME
TurmoBsle KOHTPONBHBIC 3aJaHUS W (WJIM) MHBIE MaTepHajbl, HEOOXOIUMBIE JUIA | MHAMKATOPA KOMICTCHIIMU
OIICHKHM 3HAaHWH, YMEHWH, HAaBBIKOB W (WJIM) ONbBITa JEATEIHHOCTH,

XapaKTepu3yIoIuX Cc(HOpMUPOBAaHHOCTh KOMIIETEHLMH B IpOLECCE OCBOCHHMS
JIICLUIITHHBI

1 1. Bce, uT0O Hac OKpYXKaeT, 4TO IMO3HAETCS C TOMOLIBIO OPTraHOB YYBCTB, na-2. OIK-1
Ha3bIBACTCA ... Hcnonb3yet 3ak0HBI U
1) BemecTBOM 3aKOHOMEPHOCTH
2) marepueii ($U3UYECKHUX HAYK U UX
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3) monem
4) Tenom

2. Bua Matepu, U3 KOTOPOTO COCTOST Tela, HAa3bIBACTCA ...
1) BemrecTBOM

2) MoJIeKyoit

3) monem

4) aroMoM

3. Bun marepuu, IOCPEACTBOM KOTOPOTO B3aMMOCHCTBYIOT Tella, HA3bIBACTCH ...
1) BemiecTBOM

2) MOJIeKyII0i

3) monem

4) atoMmom

4. 'paBUTAIIMOHHOE B3aUMOJICHCTBHE OCYIICCTBIIACTCS MEXKILY 3a Cuer
TPaBUTAIIMOHHOTO TOJIS.

1) Tenamu, 00NAAIOIIUME MAaCCOM MTOKOS

2) Tenamu 00N JAOIIMMU 3aPsIIOM

3) aneMeHTapHBIMU YaCTUI[AMHU

4) HyKJIOHAMH BHYTPH sIIpa aToma

5. DIeKTPOMATHUTHOE B3aUMOEHCTBUE OCYLIECTBIAETCA MEKILY , 38 CYET
SJIEKTPOMATHUTHOTO TIOJIS.

1) Tenamu, 06IANAIOMIUMU MaCCOU MOKOS

2) Tenamu 00JAAIOIIMMHE 3apsIIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHaMM BHYTpPH sApa aromMa

6. Cnaboe B3auMOJICHCTBUE OCYIIECTBISICTCS MEKY ...
1) Teaamu, 0018 JAIOIIMHI MaCcCOM TIOKOS

2) Tenamu 00NaJAOIIMMU 3aPSIIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sI[pa aToma

7. CunibHOE B3aUMOJICHCTBHUE OCYIECTBIISETCS MEXKY ...
1) Tenamu, 06IaAOIIMMH MACCON TTOKOSI

2) TenaMu 00JIATAOIIMMH 3aPSIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHaMH BHYTPH sIIpa aToMa

8. (bopMa IBIDKEHHUSI MATEPHH BKIIFOYACT B ceOsl H3MCHCHHS,
HPOKCXOMSIIKE HA YPOBHE 00IIEeCTBa, OOIIECTBEHHBIX OTHOLICHHIA.

1) dusnyeckas

2) XuMuueckast

3) Buonoruyeckast

4) CounanbHas

9. (opma IBIDKEHUS MaTepUH BKIIOYAET B C€0sI IPOIIECCHI,
CBSI3aHHBIC C IPEBPAICHIEM BEIECTBA, PEaTN3yeTCsl Ha YPOBHE MOJICKYJIbI
1) Ousnueckast

2) XuMudeckast

3) Buonoruyeckast

4) CounanbHas

10. (opMa IBIDKEHUS] MaTepUH BKIIIOYAET B CeOsl ABHKEHHE
JNEMEHTAPHBIX YaCTHIL M TIOJICH, peann3yeTcst Ha YPOBHE MHUKPOCTPYKTYPBI
(MoJIeKyrna, aToM, SIEMEHTAPHBIC YaCTHLIbI)

1) ®usnueckas

2) Xumuueckas

3) Buonornyeckas

4) CounasnpHas

B3aMMOCBSI3EN NpHU
U3yYCHUH, aHAJIH3C
OHOJIOrMYECKUX 00BEKTOB
1 TIPOLIECCOB
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11. (hopmMa ABMKEHUS MaTepPUH BKITIOUAET B ceOs1 QYHKIIMOHUPOBAHUE
Y pa3BHUTHUE )KUBBIX OPraHU3MOB, PEATU3YETCS HA YPOBHE KIIETKH

1) dusnueckas

2) XuMuueckast

3) Buonoruyeckas

4) CounanbHas

12. B 3aBHCUMOCTH OT BHa TPACKTOPUH MEXaHHIECKOE IBIKECHUE MOXKET OBITH ...
(BrIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsMonMHeHHOE

2) paBHOIIEpEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONUHEHHOE

6) Mo OKPYKHOCTH

13. B 3aBHCHMOCTH OT XapakTepa U3MEHEHHUS CKOPOCTH Pa3INYaroT ABMKCHHUE ...
(BpiOepuTe Bce BepHBIE BapUaHThI OTBETA)

1) npsiMmonuHeiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) Mo OKpYXHOCTH

14. Bextop ckopocTH BCerna ...

1) coBmagaer ¢ BEKTOPOM YCKOPEHHUS

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

4) IPOTHBOMOJIOKHO HANIPABIICH BEKTOPY YCKOPCHHSI

15. Ecnu Teno IBIKETCSI 3aMEIJIEHHO, TO BEKTOP YCKOPEHHS BEKTOpY
CKOPOCTH.

1) conanpasnex

2) mepIeHINKYISIpeH

3) HampaBeH MPOTHBOMOIOKEHO

4) pacroioKeH MO yIiioM K

16. Eciu Teno ABMKETCs yCKOPEHHO, TO BEKTOP YCKOPCHHSI BEKTOPY
CKOPOCTH.

1) pacronoxeH moj| yriaom K

2) mepIeHIUKYISIpeH

3) IPOTHBOIIONIOKHO HAIIPABIECH

4) coHarnpasieH

17. Ecnu pyKosiTKa [PaBoro BMHTA BPAI[AeTCsl B HANIPABJICHAH [[BEYKCHUS TElIa 110
OKPY)KHOCTH, TO [IOCTYIATEIbHOE IBUKCHHIE BUHTA YKAXKET HAlIPABJICHUE
BEKTOpA. ..

1) yroBoro nepemMenieHust

2) yIIIoBO# CKOPOCTH

3) yII0BOTO yCKOpEHHMs

4) MOMeHTa UMITyJIbCa

18. BekTop yII0BOro YCKOPEHHMS COHAIIPABIICH C BEKTOPOM YITIOBOW CKOPOCTH HPH
JIBUKEHHUHL.

1) paBHOMepHOM

2) paBHO3aMEICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

19. BeKTop yIiioBOro yCKOpeHHs IPOTHBOIIOI0KHO HANPABJIEH BEKTOPY YIJIOBOM
CKOPOCTH IIPH JIBKEHHH.
1) paBHOMEPHOM
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2) 3aMeIIeHHOM
3) paBHOYCKOPEHHOM
4) HepaBHOMEPHOM

20. CropocTb Msiua Maccoi 50 T, OpOIIEHHOTO BEPTHKAIBHO BBEPX, MEHSETCSI 110
3akoHy v=12-10t. 3HaueHre MOy UMITyIbCca MS4a Yepe3 2 CeKYHABI 0oCIIe
Hayaja ABWXkeHus pasHo  krem/c. (0,4)

1)0,4

2) 400

3)-0/4

4)4

21. Cropoctb Mstua Maccoit 100 1, OpOIIEHHOTO BEPTUKAIBHO BBEPX, MEHSETCS IO
3axoHy v=40-8t. 3HaueHne MOy UMITyJIbCa MA4a uepes 4 CeKyHbl Iocie Hadaua
JIBIDKEHUS paBHO KreM/c.

1)-08

2) 800

3)0,8

4) 8

22. JlaHbBI TpH TeNa: CILTIONTHOMN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0a) u mmap,
IpUYeM MacChl M ¥ paguychl R 0cHOBaHMI [McKa U TPYOBI M paanyc mapa
onuHakoBbl. Och BpalleHHs IPOXOAUT Yepe3 LEHTP Tena. [ MOMEHTOB HHEepIHit
paccMaTpUBAEMBIX TET BEPHBIM SIBISIETCS YTBEPXKICHHUE, UTO ...

1) HanGOoIBIIUM MOMEHTOM MHEPIIMH 00Ia1aeT AUCK

2) HaubOJIBIIMM MOMEHTOM MHEPIMH 00JIaaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX T OAMHAKOBBI

4) HanGOIBIIUM MOMEHTOM HHEPLIUH 00JIaaeT Tpyoda

23. JlaHbI TpH TeJa: CIUIONIHON TUCK, TOHKOCTCHHBIN MUIHHAD (Tpy0a) u 1miap,
MpUYEeM MacChl M M pajuychl R 0CHOBaHMH TUCKa U TPYOBI M paJnycC mapa
oauHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Tena. J{iss MOMEHTOB HHepIuit
paccMaTpuBaeMbIX TeJI BEPHBIM SIBISIETCS YTBEPXKICHUE, UTO ...

1) HaUMEHBIIMM MOMEHTOM HHEPIMH 001aJaeT TUCK

2) HAUMEHBIITUM MOMEHTOM WHEPIUH 00/Ia/1aeT map

3) MOMEHTBI HHEPLIUH BCEX TPEX TEJ OJUHAKOBBI

4) HaMMEHBIIUM MOMEHTOM HHEPIIUHU 00NIaaeT Tpyda

24. Ecniu BEKTOPBI CUJIBI U TIEPEMELICHHsI COHANPABJICHbI, & YTOJ MEXAY HUMH
pages 0, To paboTa, COBEpIICHHAS CHUJIOH ...

1) paBHa HyITIO

2) MaKcHUMaJIbHa U MOJIOXKHUTEIbHA

3) nonoxuTeILHA

4) MaKcuMaJbHa U OTpHLATEIIbHA

25. Ecitit BEKTOP CHIIBI TIEPIICHANKYISIPEH BEKTOPY MepeMeleH s, TO paboTa,
COBEpILIEHHASI CUJIOH ...

1) paBHa HyITIO

2) MakCHUMaJTbHA U TTOJIOKHUTETbHA

3) monoKuTEIBHA

4) MakcUMaJbHa M OTPHIATEIbHA

26. Ecniu yronm Mexy BEKTOpaMH CHIIBI M iepeMerteHus paseH 180, To pabora,
COBEpILIEHHASI CUJIOH ...

1) paBHa HyIO

2) oTpuIaTenbHa

3) monoxuTenpHa

4) MaKcuMaJbHa U OTpHLATETIbHA

27. Ha yacTuity, HaXOASIIyIOCS B Haualle KOOPANHAT, ICUCTBYET CUIIa, BEKTOP
KOTOPO# ompexersiercs: BeipakeHneM F=21i -3j. Pabora, coBepIeHHast 3To# cruiioi
MIPY TIePEMEIIEHNH YaCTHUIIBI B TOUKY ¢ koopauHaramu (5;0) paBHa JIx.
1)-15
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2) 25
3) 23
4) 10

28. Ha yacTuity, HaXoAsIIyrocs B Hayalle KOOpAWHAT, IEUCTBYET CUIla, BEKTOP
KOTOpO#i onpenernsiercst BeipakenneM F=41 +3j . PaboTta, coBepiieHHast 3TOH CHII0H
IpY NIepeMEelIeHIH YacTUIBI B TOUKY ¢ koopanHatamu (0;5) paBHa Jlx.

1) 15

2) 25

3) 23

4) 10

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

1) 15

2) 25

3) 23

4) 10

30. Ha gacTuity, HaxoasIIyrocs B HadaJle KOOPAWHAT, IEHCTBYET CHJIa, BEKTOP
KOTOPOH ompexnensercs BeipakerneM F=4i -5j . Pabora, coBepiieHHas 3TO# chinoit
IIpH NIEpEeMEIIEHIH YaCTUIBI B TOUKY C KoopAnHaTaMu (2;-3) pasHa  JIxk.
1)-15

2) 25

3) 23

4) 10

31. Ipu yMeHblIeHNH B 4 pa3a JUTMHBI HUTH MATEMAaTHYECKOTO MAsITHUKA MIEPHOT
KOJIEOaHHUS ...

1) He u3MeHHTCS

2) yBenuuures B 4 pasa

3) yBenuuutes B 2 pasa

4) yMeHBIIUTCSA B 2 pasa

32. Tlpu yBenuueHUH B 4 pa3a JUIMHBI HUTH MATEMATHYCCKOTO MasiTHUKA
YBEJIMYEHUH MaccChl Ipy3a B 4 pasa, mepuoj KoiebaHus ...

1) He u3MeHuTCs

2) yBenuuutcs B 4 pasa

3) yBenuuurcst B 2 pasa

4) yMeHbIIUTCS B 2 pasa

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

1) yBenuuntces B 2 paza

2) He U3MEHHTCS

3) yBenunuurces B 4 pasa

4) ymeHbIIUTCS B 2 pasa

34. Tlpu yBeau4yeHUH B 2 pa3za Macchl Ipy3a U YBEJIMUSHNUH KECTKOCTH TPYKUHBI B
2 pasza, neproj] KoJeOaHus MPY>KUHHOTO MasiTHHKA ...

1) He u3MeHUTCS

2) yMeHbIIUTCS B 2 pasa

3) yBenunuures B 2 pasa

4) yBenuuutes B 4 pasa

35. B ocHOBe crienuaisHON TEOPUU OTHOCUTEIBHOCTH . ..

1) GBLT MOJIOXKEH IKCIIEPUMEHT, TOKA3aBIIHIi HE3aBUCUMOCTh CKOPOCTH CBETA OT
CKOPOCTH JBIKCHUS NCTOYHUKA U TIPHEMHHKa CBETA

2) GBLT MOJIOXKEH IKCIIEPUMEHT TI0 H3MEPEHUIO CKOPOCTH CBETA B BOJIC

3) GBLTH TIOJIOKEHBI TIPEACTABICHHUS O TOM, YTO CBET ABISIETCS KOJIeOaHMEM
HEBUIUMOTO dpupa

4) GblIa MOJIOKEHA TMIIOTE3a O B3aUMOCBSI3H MAcChl M DHEPTUH
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36. IIpu ycTaHOBIICHHM COOTHOLIEHUS MEK1Y 3aKOHAMH KJIACCHYECKOH MEXaHUKH U
CIeLMaTbHOM TEOPUHU OTHOCUTEIBHOCTU BEPHBIM YTBEPKACHUEM SIBIISIETCS ...

1) BTOpBIC MOTHOCTHIO OMPOBEPraro MepBbie

2) BTOpBIC MEPEXOAAT B MEPBHIC PH ABHKCHUH YACTHI[ CO CKOPOCTHIO MHOTO
OoblIe CKOPOCTH CBETA

3) mepBbIe IEPEXOIAIT BO BTOPBIC PH OMMCAHUH MUKPOYACTHUII

4) BTOpBIE MEPEXOIIT B IIEPBBIE MPH ABIKEHUH YaCTHIL CO CKOPOCTBIO MHOTO
MEHBIIIE CKOPOCTH CBETA

37. CKopocCTh cBeTa B BaKyyMe HE 3aBHCHT OT CKOPOCTH JBIKCHUS HCTOYHHUKA 1
HaOJromaTesns — 5TO IPUHLMII ...

1) oTHOCHTENBEHOCTH

2) MOCTOSIHCTBA

3) HEe3aBUCUMOCTH

4) cooTBETCTBHSA

38. ®usnvecKue SBICHHUS B OMHAKOBBIX YCIOBHUSIX MPOTEKAIOT OUHAKOBO BO BCEX
HHEPIMATLHBIX CHCTEMAX OTCYETa — 3TO TPHHIIAII ...

1) oTHOCHTENBEHOCTH

2) IOTIOTHATENEHOCTH

3) cooTBeTCTBHSA

4) HEe3aBHCHMOCTH

39. Kocmuueckuii Kopabiib ¢ IByMsI KOCMOHABTAMHU JIETHT cO CKopocThio v=0,8¢C (C
- CKOPOCTh CBETa B BAKyyM€) B CUCTEME OTCUETA, CBSI3aHHOM C HEKOTOPOM
ianeTo. OJMH U3 KOCMOHABTOB MEJJICHHO TIOBOPAYMBAECT METPOBBIN CTEPIKEHD U3
MOJIOKEHUS 1, MEPIICHIUKYISIPHOTO HATIPABJICHUIO TBUKEHUS KOPaOIs, B
MOJIOXKEHHE 2, TapalyieIbHOE HAMPABJICHUIO IBIKEHUS. [[1HA 3TOTO CTEpXKHS C
TOYKHU 3peHUs HaOMIoaaTeNsl, HaXOASIIErocs Ha MIaHeTe, ...

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 OpUEHTAIIUA

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

40. Kocmuueckuii kKopadib ¢ IByMsi KOCMOHaBTaMH JIETUT cO ckopocThio v=0,8c (c
- CKOPOCTh CBETA B BAKyyM€) B CUCTEME OTCUETA, CBSI3aHHOM C HEKOTOPOM
mwianeTo. OJMH U3 KOCMOHABTOB MEJIJICHHO TIOBOPAYMBAET CTEPKEHb JAnnHOM 0,6
M H3 MOJIOKEHUs 1, mapaiebHOTO HAPABICHUIO IBHYKEHUS KOPaOJIst, B
MOJIOKEHHE 2, IEPIIEHAUKYISIPHOE HATIPaBICHHUIO ABIKEHUS. JJIMHA 9TOTO CTepKHS
C TOYKH 3pEHHUS HAOIIONATENS, HAXO/SIIETOCS Ha TUIAHETE, ...

1) m3mensiercst ot 1,0 M B rososkennu 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) usamensiercsi ot 0,6 M B onoxenuu 1 10 1,0 M B monoxkenun 2

41. Kocmuueckuii Kopabib JIETHT co ckopocThio v=0,8c (¢ - CKOpOCTh CBETa B
BaKyyMe) B CHCTEME OTCUEeTa, CBA3aHHON C HEKOTOpOil mraneToit. OauH u3
KOCMOHABTOB MEJJICHHO ITOBOPAaYMBAET METPOBBIN CTEPKEHDb U3 TIOJOXKEHHS 1,
MEPICHIUKYISIPHOTO HAIIPABJICHUIO TBUKECHHSI KOPaOIIsi, B TIOJIOXKECHHE 2,
napayieIbHOE HAIIPABJICHUIO IBUKEHHS. JIJTMHA 3TOTO CTEPXKHS C TOYKHU 3PESHUS
JIPYTOTO KOCMOHABTA ...

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

2) mmewnsiercs ot 1,0 M B monoxkeruu 1 10 1,67 M B ONOKEHHH 2

3) paBHa 1,0 M nipu 1r060# €ro OpUEHTALMU

4) uamensiercsi ot 0,6 M B onoxenuu 1 10 1,0 M B monoxxenun 2

42. Kocmuueckuii Kopadib JIETHT co ckopocThio v=0,8c (¢ - CKOpocTh CBeTa B
BaKyyMe) B CICTEME OTCUETa, CBI3aHHON C HEKOTOpOH muaneToi. OnuH u3
KOCMOHABTOB MEUICHHO [TOBOPAYMBACT METPOBBII CTEP)KCHB U3 IOJOKEHUS 1,
NapaJIebHOTO HATIPABICHUIO JBHKEHUS KOPaliIs, B IOJIOKEHHE 2,
HEepIeHINKYIIIPHOE HAIIPaBICHHIO IBIDKEHHS. [IJIMHA 3TOr0 CTEP)KHS C TOUKH
3pEHHS IPYroro KOCMOHABTA ...
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1) usmensiercs ot 1,0 M B mostoskenuu 1 10 0,6 M B IOJOKEHUH 2
2) mmewnsiercst ot 1,0 M B monoskeruu 1 10 1,67 M B onoxenun 2
3) paBHa 1,0 M mipu 1F060# €ro OpUCHTALHH

4) usmensiercsi ot 0,6 M B onoxenuu 1 10 1,0 M B monoxkenun 2

43. BpOyHOBCKOE JIBIKCHHUE TIOATBEPIKIAET CYIIECTBOBAHHKE ...
1) B mpupoze uaeansHOTo ra3a

2) Xa0THYECKOTO TEILIOBOTO ABMIKEHHS aTOMOB M MOJICKYIT

3) BS3KOCTH KHIKOCTEMN

4) cBepXBBICOKOTO BaKyyMma

44. Y1065 CKOPOCTH ABIKEHHUS OPOYHOBCKHX YACTHUI] YBEIHUIIIACH HEOOXOIUMO
...(BobiOepute Bce BepHBIE BapUaHThl OTBETA)

1) yBenmuunuTh TEMIIEPATYPY

2) YMEHBILIUTh TEMIICPATYPy

3) yBennuuTh Maccy OpOYHOBCKOH YaCTHUIIbI

4) yMEHBIIUTD MacCy OPOYHOBCKON YaCTHIIBI

5) YBETUUYUTH KOHIEHTPALIUIO YACTHII

45. TIpu yBeIMYeHNH KOHIICHTPALMH MOJICKYIT HeaIbHOTO ra3a B [Ba pasa
JaBIICHHE Ta3a ...

1) yBenuuurcs B 2 pasa

2) ymeHbIIuTCs B 4 pasa

3) ymenbiuutes B 2 pasa

4) He U3MEHHTCSI

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 uieaJbHOTO OJHOATOMHOIO Ta3a YBEIUYIIOCH B 4 pa3a [pH 3TOM
CPEIHsISi CKOPOCTh [BIKCHHSI MOJISKYI  pasa.

1) yBenmuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

48. CpenHsisi CKOPOCTh JIBHKCHHUSI MOJICKYJI HICaTbHOTO OJHOATOMHOTO Ta3a
yBEIIMYMIACH B 4 pa3a, U 3TOM [aBIeHUE raza __ pa3 (-a).

1) ymenbuuinocs B 16

2) YMEHBIIUIOCH B 4

3) yBenuuunocs B 16

4) yBenunuuniocs B 4

49. JlaBieHue UeaabHOro ra3a Ha CTEHKH COCYIa 3aBUCHT OT ... (Beibepute Bce
BEpHBIC BapHAHTHI OTBETA)

1) popmsl cocyna

2) KOHIICHTPAIINH MOJICKYJT

3) Temmepatypsbl

4) CKOPOCTH ABMXXCHUS MOJICKYIT

5) o6bema cocyna

6) BHEIIHErO JaBICHUS

50. ITpu yBeIMYEHNH JaBICHUS B 3 pa3a ¥ yMEHbIIEHHH 00beMa B 2 pasa
abCoITIOTHAS TeMITepaTypa UaeanbHoro rasa __ pas (-a).

1) yBeauuurcs B 6

2) ysenuuures B 1,5

3) yMeHbIIHUTCSA B 6

4) ymenbiuTes B 1,5
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51. ITpu yBenmn4yeHUH TeMIiepaTypsl 1 00beMa HealbHOTo Ta3a B 2 pasa, ero
JIaBJICHUS ...

1) He u3MeHHUTCS

2) ymeHburcs B 4 pasza

3) ymenbIuTCs B 2 pasa

4) yBenuuutcs B 4 pasza

52. MpeanpHBIN ra3 MOCTOSHHOM MacChl CKaJIM TakK, YTO €ro JaBJICHHE
YBEIMYHUIIOCH B J[Ba 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. lns pacnpenenenus MakcBesia BEpHBIM SIBISIETCS yTBEPXKICHUE ...

1) mo3BoIIsET pacCYUTaTh IO MOJIEKYI, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B TFOOOM
3aJJaHHOM HHTEpBaJie CKOpoCTei

2) Hanboee BepOATHASI CKOPOCTh MOJICKYIT 3aBUCHT TOJIBKO OT TEMIIEPaTyphl U He
3aBHCHT OT POJIa MOJIEKYIT

3) mroniaap Mox KPUBOH pacTeT ¢ HOBBILICHHEM TEMIIEPaTypbl

4) py MOHIKEHUN TEeMIIEPATyphl BEIMYMHA MAKCHMYMa (DYHKIIHH YMEHBIIACTCS

54. Jlns pacupenenenus MakcBesIa BEPHBIM SIBIISIETCS yTBEPIKACHUE, YTO NIPH
MOHIKSHUH TEMIIEPaTYpHI ...

1) HauGoree BeposiTHAasE CKOPOCTh MOJIEKYJI YMEHBIIIAETCSI

2) BeNMMYMHA MAKCHMYMa (DYHKI[HH YMEHBIIACTCSI

3) MakcUMyM KPHUBO#M CMEIIACTCsI BIPABO

4) mIomaab Mo KPUBOH YMEHBIIACTCS

55. lnst pacupenenennst MakcBenia BepHBIM SIBISICTCS YTBEP)KICHHUE, UTO MIPH
MOBBIIIEHUH TEMIIEPATYPHI ...

1) HanboJee BEpOsTHAS CKOPOCTH MOJIEKYJT YMCHBILIACTCS

2) BeNMMYMHA MaKCUMyMa (DYHKIIMH YMEHBIIACTCS

3) MakcUMyM KpHBOM CMEIIAETCsl BICBO

4) momap Mo/ KPUBOH yBEITHYHBACTCSI

56. lns pacupenenenns MakcBeia BEpHBIM SIBISIETCS YTBEP)KICHUE, UTO MPH
IIOHMKEHUU TEMIIEPATYPHI ...

1) rutormamb Mo KPUBOW YMEHBIIIASTCSI

2) MaKCHMyM KPHUBO#M CMEIIAeTCsI BIPABO

3) mroniaak Moja KpUBOi yBeMYUBACTCS

4) BeMYMHA MaKCUMyMa (DYHKLUH YBEIHINBACTCS

57. ns pacnpenenenns MakcBeiia BEpHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...
1) npu U3MEHEHHH TeMIEePaTyphl MONOKESHHE MAKCUMYMa HE U3MEHSIeTCS

2) ¢ yMEHBIICHHEM TEMIIEPaTyphl BEJIMYMHA MAKCUMYMa YMEHBIIACTCS

3) npu U3MEHEHHNH TeMITePaTYPHI IUIOMIAb IO/l KPUBOH HE M3MEHSETCS

4) ¢ yBenTMYEHUEM TEMIIEPATY Pl BETMINHA MAKCHMyMa YBEITHYHUBACTCS

58. Ecnu, He MEHSIS TEMIIEPaTyPhl, B3STh I'a3 ¢ OOJIBIICH MOJISIPHONH MacCoi U
TaKHM K€ YHCIIO MOJIEKYI, TO JUIS pactupeaeseHus: MakcBelaa BEpHBIM SIBIISETCS
YTBEPXKICHHUE ...

1) mwiomaas Mo KPUBOH yBETUIUTCS

2) BenmMYMHA MAKCUMYMa YMEHBIIUTCS

3) MakCUMyM KPUBOIM CMECTUTCS BIIEBO B CTOPOHY MEHBIIUX CKOPOCTEH

4) MakCUMyM KPUBOW CMECTUTCSI BOPABO, B CTOPOHY OOJBIIHX CKOPOCTEH

59. Ecnn, He MEHSISI TEMIIEPaTypPhl, B3STh a3 ¢ MEHbBIICH MOJISIPHOM Maccoil u
TaKHAM >K€ YUCII0 MOJIEKYII, TO JUIS pacupeaeieHns MakcBeia BEpHBIM SBISETCS
YTBEp)KICHHE. . .

1) ruTotaap MoK KPUBOM YBETHIUTCS

2) BENMYMHA MAKCUMYMa YBCITHIHUTCS
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3) MakcuMyM KPUBOW CMECTHTCSI BICBO B CTOPOHY MEHBIINX CKOPOCTEH
4) MaKCUMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY GOJBIINX CKOPOCTEH

60. I[J'IS[ HU30TEPMUYECCKOI0 Mpouecca CupaBeIJIMBbl COOTHOLICHUA ...
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 CIpaBeNINBEI 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 n306apHOTO Npoliecca CPaBeIINBbI 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. [poruecc, B X071 KOTOPOTO YMEHbIIEHHE BHYTPEHHEH HEPTUHU ra3a MO3BOJIsSeT
€My COBEPIIUTH pabOTy HaJl BHEIIHUMH TEIaMH, HA3bIBAECTCS ...

1) uzorepmuuecKuit

2) aguabaTHbIM

3) u30XOpHBIit

4) u3o06apHsbIit

64. Ipouecc, mpu KOTOPOM M3MEHEHHE BHYTPEHHEH SHEPriH paBHO paboTe, B3sSTON
CO 3HAKOM «MHHYC», Ha3bIBAETCH ...

1) agnabaTHBIM

2) u300apHBIM

3) H30TEepMUYECKUM

4) U30XOpHBIM

65. - 9TO HAIPSHKEHHOE COCTOSHHE MIOBEPXHOCTHOTO CJIOS KHKOCTH.
1) IMoBepXHOCTHOE HATSKEHUE

2) MonekymsapHoe IaBIeHHE

3) Cwiia OBEpXHOCTHOTO HATSKEHUS

4) KoappuimeHT MOBEpXHOCTHOTO HATSHKCHHUSI

66. SIBnenue 3aKJIFOYAETCs B TOM, YTO CMAvYHBAIOIIAs )KUIKOCTh B
KaImuIspe MOTHUMAETCSA M YCTAHABIUBAETCS BBIIIIE, Y€M B COOOIIAIOIIAMCS C HUM
IIUPOKOM COCYJIE, @ HECMAaYNBAIOIIAs JKUIAKOCTh OIMYCKAETCS U YCTAHABIMBAETCS
HIKE, YeM B COOOLIAIOMINMCS C HUM ITHPOKOM COCYIIE.

1) Ba3KkocTH

2) KamwUIAPHOCTH

3) MOBEPXHOCTHOTO HATSYKEHHSI

4) nuddysun

67. KHAKOCTD B KAIMIUBIPE MOAHUMAETCS M YCTAHABINBACTCS BBIIIIE, YEM
B COOOIIAFOIIAMCS C HUM IIUPOKOM COCYIIE.

1) CmauuBaroras

2) Bszkas

3) Hecmauunsaromast

4) UneanvHas

68. JKHIKOCTD B KaIMIUIAPE OMYCKAETCS M YCTAHABJIMBAETCS HUKE, YEM B
COOOIIAIOIIMMCS C HUM LIMPOKOM COCYIIE.

1) CmaumBaromas

2) Bsskas

3) HecmaumBaromias

4) UneansHas
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69. Eciu cruibl IPUTSKEHHS MEXKTY MOJIEKYIaAMHE SKHIKOCTH OOJIbILE, YeM MEXITY
MOJIEKYJIAMH JKHIKOCTH U MOJICKYJIAMH TBEPIOTO Tela, TO 3Ta KUIKOCTh
SIBIISIETCAL. ..

1) Bs3Koii

2) cMaduBaronen

3) uneanbHOM

4) HecMayMBaIOLIEH

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

1) Bsazkoit

2) cMaduBaronen

3) uneanbHOM

4) HecMaumBaroUIei

71. Ilpu norpy>keHUH B KUIKOCTh KalMIUIIPHOH CTEKISIHHON TPYOKH YpOBEHb
JKUJIKOCTU B HEl OHUMAaeTCs Ha 4 MM HaJl YPOBHEM XKHJIKOCTH B COOOIIAIOIINMCS
¢ HUM cocyne. Eciu B34Th Kanuiuisip 1uaMeTp, KOTOporo B 2 pas3a OouibIe, To
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT 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 XKHJKOCTH B COOOIIAIOIINMCS
¢ HUM cocyze. Ecnu B34Th kKanuuisap quaMeTp, KOTOpPOro B 2 pa3a MEHbIIE, 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 PACIIONOKEHBI YIOPSIOYEHHO H
00pa3yroT MepUOIHIECKH TIOBTOPSIOLIYIOCS CTPYKTYPY, Ha3bIBAIOTCS ...

1) KkpuCTaTHYECKIMH

2) U30TPOITHBIMH

3) amopbHBIME

4) abCOIOTHO TBEPABIMH

74. TBepaple Tela, B KOTOPBIX aTOMBI W MOJICKYIIBI PACIIONIOKEHBI OECIIOPSI0YHO,
Ha3BIBAIOTCS ...

1) KpHCTaUTNYeCKUMH

2) aHM30TPOMHBIMHU

3) amopbHBIME

4) abCOoIOTHO TBEPABIMH

75. i3amenenue Gopmbl 1 00beMa TBEPOTO TeJIa MO IEHCTBUEM BHEIITHEH CHUITHI,
Ha3bIBaeTCA ...

1) nepemernieHremM

2) nedopmarueii

3) cMereHremM

4) pa3BuTHEM

76. Ha3bIBaeTCs Je(OPMAIIs, TOTHOCTHIO HCUE3ArOIIAs TOCIIe
NpeKpaIieHus AeHCTBUS CHUIT.

1) Vnpyroii

2) OcrarouHoi

3) Ilnactryeckoit

4) AGcomroTHOMI

77. YBepxkaenne: «OTHOCHTENBbHAS NehopMaIlis IPsIMO TPOMOPITMOHATIbHA
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nebopMupyroLIeii cuite, MPUXOMAIICHCS HA SAUHALLY IUIOI[AIN CeICHIUS TENay,
CNIPaBEUTHBO JAJIsI 3KOHA ...

1) Bopemu — XKropena

2) T'yk

3) HetotoHa

4) Tackans

78. Ecnu yBenrmuuTh B 2 pa3a 3Ha4eHHE Je(OPMUPYIOIICH CHIIBI, HE MCHSA
IUIOIIa (b IONIEPEYHOT0 CEUSHNUS Tella, TO 3HaUCHUEe OTHOCUTENNBHOH AehopMaIyy. . .
1) He U3MEHUTHCSA

2) YMEHBIIUTRCS B 2 pasa

3) yBennuutes B 4 pasa

4) yBenuuuTcs B 2 pasa

79. Eciiit yMeHbIINTD B 2 pa3a 3HaYCHHE Ne(OPMHUPYIOIICH CHIIbI, HE MEHSS
IIIOIIA/Ih MONEPEYHOTO CCUCHHUSI TeNa, TO 3HAUYCHHE OTHOCUTENBHOM AehopMaIyy. . .
1) He U3MEHHUTHCSI

2) yMEHBIIUTHCS B 2 pa3a

3) yBenmuurcs B 4 pasza

4) yBemmautces B 2 pasa

80. s rexms (He) gucio creneneit cBOOOBI i paBHO ...
1)1
2)3
3)5
4)6

81. lnst aToMapHOTo BOAOPO/Ia YUCIIO CTEIeHEeH CBOOOIBI 1 PaBHO ...
11
2)3
3)5
4)6

82 HpI/I YCJI0BUH, YTO UMCIOT MECTO TOJIBKO IMOCTYIATCJIbHOC U BPAIlaTCIIbHOC
JABWIKCHUEC, IJI BOASHOTO ITapa 4YHCIIO CTEIEHEN CBO6OI[BI l PaBHO ...

1)1

2)3

3)5

4)6

83. Ipu ycnoBum, 4TO MIMEIOT MECTO BCE TP BHAA JIBMKEHHS (ITOCTYATENIbHOE,
BpalllaTeNbHOE U KoslebaTenbHOe), ISl BOJSIHOTO Iapa Yucio 1 paBHO ...

1) 10

2)3

3)5

4) 6

84. Tlpu ycnoBum, 4TO MMEIOT MECTO BCE TPH BUJIa IBHXKEHHUS (IIOCTYIATEIbHOE,
BpalllaTeNbHOE U KoedaTenbHOe), JIsl MOJIEKYIIbl BOJOPO/a YHUCIIO CTENEHE
CcBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4)6

84. VineansHOMY OJTHOATOMHOMY Ta3y nepeanu koianaecTBo Teriorsl 700 Ik u
ra3 coepumi padboty 600 )x. BHyTpeHHss SHEprust ra3a npu 5ToM paBHa _ JIk.
1o

2) 100

3)-100

4) 1300

86. Ecnm nieanbHsblii a3 oTaan Komm4ectBo TemioTel 100 [k, mpu 3TOM ero
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BHYTpPEHHsIs dHeprus ymenbImmiack Ha 100 Ik, To paboTa coBepIlicHHAs Ta30M
paBHa _ JIx.

10

2) 100

3)-100

4) 200

87. Uneanpnslit ra3 coBepmm padoty 300 [k, mpu 3ToM BHYTPEHHSS SHEPTHL
ra3a yeenmmumiach Ha 300 /Ix. B aToM mpomecce ra3 momydamn JIX TEeToTHI.
1)0

2) 300

3) - 600

4) 600

88. CootrHomenus Q>0, A>0, U=0 cripaBeiuBHI A1 ...
1) u30TepMUYECKOTO HarpeBaHUS

2) u306apHOTO PaCHIMPEHHUS

3) “U30XOpHOTO HATPEBAHU

4) amnabaTHOTO PACIIMPEHUS

89. Cootromenns Q>0, U>0, A=0 cnpaBeayiBHI 1714 ...
1) n30TepMHUYECKOrO HArpeBaHHs

2) 1300apHOTO pacUIUpeHHs

3) H30XOPHOTO HAarpeBaHUs

4) agrabaTHOTO PaCIIUPCHUSI

90. Cootromenus Q>0, U>0, A>0 cnpaBeyIuBbI IS ...
1) H30TEepMHUYIECKOTO HATPEBAHHS

2) u306apHOTO PaCHIMPEHHUS

3) M30XOPHOI0 HArpPEeBaHMUs

4) annabaTHOTO PACIIMPEHUS

91. Cootromenns Q=0, U<0, A>0 cnpaBeayuBHI 114 ...
1) U30TepPMHUYECKOTO HATPEBAHHS

2) 1300apHOTO pacIIUpeHHsI

3) M30XOPHOIO HATrPEBaHMUS

4) aguabaTHOTO PaCIIUPCHUSI

92. Cootromenus Q<0, A<0, U=0 cripaBeiuBbI IS ...
1) U30TEPMHUYECKOTO OXJIAKIECHHSI

2) U30XOPHOTO CYKATHS

3) 1300apHOTrO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

93. CootHomenns Q<0, A<0, U<Q crpaBemIuBHI IS ...
1) ¥U30TEPMHUYECKOTO OXJIAXKICHHS

2) U30XOPHOTO CKATUS

3) 1300apHOTO OXJIAKIECHUS

4) annabaTHOro CHKATHS

94. Coornomenns Q<0, A=0, U<( cripaBemIuBBI IS ...
1) M30TEPMUYECKOTO OXJIAKIECHHSI

2) U30XOPHOTO CHKATUS

3) 1306apHOTO OXJIAKICHUSI

4) anuabatHOro CHKaThs

95. Cootromenust Q=0, A<0, U>0 cripaBeyTuBHI 1A ...
1) U30TEPMHUYECKOTO OXJIAXKICHHS

2) U30XOPHOI'O CHKATHS

3) 1300apHOTO OXJIAKIECHUS

4) annabaTHOro CHKATHs

96. J{yist noBbimerust KIT/I TerioBsix MammuH HeoOxoaumo ... (Beibepure Bce
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BEpHBIC OTBETHI)

1) NOBBICUTH TEMIIEPATYPY XOJOAUIHLHUKA
2) MOBBICUTH TEMITEPATYPY HArpEeBATEIsI
3) MOHU3UTH TEMIIEpPATypy HarpeBaTesis
4) NOHM3UTH TEMITEPATYPY XOJOAUILHHUKA
5) MOBBICHTE BHEIITHEE JABICHHE

97. TemoBas MammHa padoTaet no ukiry Kapro. Ecim Temniepatypy Harpesatess
yBenuuuTh, To KITJI nukia ...

1) He U3MEHHUTCA

2) YMEHBIIUTCS

3) yBenuuuTCst

98. TemnoBast MarnHa pabotaet 1o 1ukiay Kapao. Eciu temneparypy
XOJIOIMIIbHHKA YMEHBIIHUTH, T0 KITJT ukina ...

1) He u3MeHHUTCS

2) YMEHBIIHUTCSI

3) yBemHuHTCS

99. B Bakyyme HaxoIsTCs IBa IIapa, 3apsabl KoTopslx —1q u +5¢. [locme Toro kak
IIapbl MPUBEIH B CONPHUKOCHOBEHHE MX 3aPSIIHI ...

1) e u3MeHsATCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMU 4

4) cranyT paBHBIMH 0

100. [Tpu nepemeneHUH ABYX 3apsI0B U3 BaKyyMa B CPEAy € AUIICKTPUUYECKON
MPOHUIIAEMOCTBIO 81 M HEU3MEHHOM PACCTOSTHUU MEX]y HUMH CHJIa
ANEKTPHUYECKOTO B3aUMOACHCTBUS MEXY HUMH ...

1) yeenmuuurces B 81 pas

2) yBenuuures B 9 pa3

3) ymenbiurcs B 81 pa3

4) ymeHpIIuTes B 9 pas

101. Ipu nepeMenieHAH IBYX 3apsIIOB U3 CPEMIBI C AMIICKTPHIECKOM
TPOHHIAEMOCTHIO 81 B BAKYyM M HEU3MEHHOM PACCTOSIHUM MEX/Y HUMH CHIIa
DIEKTPUUYECKOTO B3aUMOJICHCTBHUSI MEXK Ty HUMH ...

1) ysenmuuurcs B 81 pa3

2) yBenuuurcsi B 9 pas

3) ymensimures B 81 pas

4) ymenpiutcs B 9 pas

102. PaccrosiHre MEXIy ABYMsI TOYCUHBIMH IEKTPUUESCKUMHE 3apsiIaMu
yMeHbIInIH B 3 pa3a. Ciia B3aUMOACHCTBHS MEXY HAMH ...

1) ymenpmmiaach B 9 pas

2) He N3MEHMJIACh

3) yBenuuunace B 9 pa3

4) yBenmunnack B 27 pa3

103. Eciu cuity, IEHCTBYIOIIYIO Ha 3apsi/] YBEINYHTE B 4 pa3a, a BEIMIMHY 3apsijia
YBEJIMYUTH B 2 pa3a, TO HANPSHKEHHOCTH T0JIs, B KOTOPOM HAXOIUTCS 3apsia q ...
1) He u3MeHUTCS

2) yBenmuuutcs B 2 pasa

3) yBenuuurcs B 8 pas

4) ymeHbIiuTcs B 8 pas

104. ITpu nepemeniennn 3apsaa 20K n3 rouku ¢ norennuanom 700B B Touky ¢
norernuaiom 200B, mone coBeprraet padory  Mk/J[x.

1)1

2)10

3)-10

4) 18
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105. TIpu nepemernennn 3apsaa 200Kir u3 Touku ¢ morenipansoM —1 00B B Touky ¢
norennuaiom 400B, mone coepraeT padboty MK/JIx.

11

2) 10

3)-10

4) 18

106. Toueunsrit 3apsay +2q HaXOAUTCS B IEHTpe cepuaeckoit moBepxHocTu. Ecmu
OOABHTH 3apsi -2q 3a IpeaersaMu cheprl, TO IIOTOK BEKTOPa HATIPSIKCHHOCTH
3NEKTPOCTATHYESCKOT'O TIOJIS Yepe3 IIOBEPXHOCTH CRHEPHI ...

1) ymeHbIHTCS

2) yBENHYHUTCS

3) He U3MEHHTCS

107. Toueunsblii 3apsin +q HAXOAUTCS B LIEHTpe chepuueckoil moBepxHocTH. Ecnn
J00aBUTbH 3aps +q BHYTPH chepbl, TO MOTOK BEKTOPa HAMPSKESHHOCTH
3NMEKTPOCTATHYESCKOTO TIOJISI Yepe3 MOBEPXHOCTH Chepsr ...

1) ymeHbIuTCSI

2) yBeITHUYHUTCS

3) He U3MEHHUTCS

108. HocuTensaMu 37IeKTpUIeCcKoro TOKa B METaslIax SIBJISTFOTCS .. .
1) npoToHsI

2) 3J1eKTPOHBI

3) uoHsI

4) HeHTPOHBI

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

2) 3MeKTPOHBI

3) uoHsI

4) HeUTpOHBI

110. HocurensiMu 31IeKTPUYECKOTO TOKA B SIEKTPOIUTAX SBISIFOTCS . ..
1) npoToHsI

2) 3IeKTPOHBI

3) uoHsI

4) HEHTPOHBI

111. BemecTBa, yieiIbHOE COMPOTUBICHHE KOTOPHIX OOJIBIIIE yAETHHOTO
COTIPOTHBJICHHUS METAJUIOB, HO MEHBIIIE YCIEHOTO CONPOTUBICHNUS TUAIIEKTPUKOB,
Ha3bIBAIOT ...

1) cerHeToaneKTpHKaMu

2) IPOBOAHUKAMHU

3) nonynpoBoOAHUKAMH

4) peppoMarseTHkaMu

112. TIpoBOAMMOCTb MOITYIIPOBOAHUKOB, 00YCIIOBICHHAS HAIMYHUEM B HUX
M30BITOYHBIX AJIEKTPOHOB MPUMECH, HAa3bIBACTCS ...

1) coGecTBeHHOM

2) aKIenTopHOH

3) 2JIeKTPOHHO-IBIPOYHOMN

4) noHopHOM

113. TIpoBOANMOCTD MONYIPOBOIHHUKA, OOYCIOBICHHASI HAIMYUEM B HEM JIBIPOK,
Ha3bIBACTCS ...

1) akuentopHo#

2) cobcTBEHHOM

3) noHOpHOIA

4) 371€KTPOHHO-ABIPOYHOMN

114. Hocurtensimu 3apsiia B IOTYIIPOBOTHUKAX SBIISIFOTC ...
1) HEATPOHBI U IPOTOHBI
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2) aHUOHBI M KATHOHBI
3) aTOMBI U MOJIEKYIIBI
4) 3JIEKTPOHBI ¥ IBIPKH

115. VenoBueM BOSHMKHOBEHUS 3JieKTpudeckoro Toka HE sipisiercs Hannuwue ...
1) audrexTprka

2) cBOGOIHBIX 3apsKEHHBIX YACTHUI

3) 3MEeKTPHUYECKOTO TIOIIS

4) 3aMKHYTOM 3JIEKTPUIECKOM TIETH

116. Ecnin BenmmuuHY 3apsAa YBEIUIHUTE B 4 paza, TO 3HAYCHHE EKTPUICCKOTO
TOKA B LIEIIH ...

1) He u3MeHHUTCS

2) yBenuuurcs B 2 pasa

3) yBenuuurcs B 4 pasa

4) ymenpIIuTcs B 4 pasa

117. TIpu yBeTMueHUHN CHJIBI TOKA B 4 pa3za KOJIMYECTBO TEIUIOTHI, BRIIEIIEMOE Ha
COIPOTHUBIICHNH 32 TOXE BPEMsl, yBEINUNTCA B pa3(-a).

1)2

2)8

3)4

4) 16

118. dust «UEHTPBI TSHKECTH TOJOKUTEIBHBIX M OTPHUIIATEIBHBIX
3aps/I0B COBMAJIAIOT B OTCYTCTBHE BHEIIHETO IEKTPHIECKOTO II0JIsl; XapaKTepHa
3NMEKTPOHHAS MOJISAPU3ALIKS;, TUIOIBHBIA MOMEHT MOJICKYJ B OTCYTCTBHE BHEIIIHETO
3NMEKTPUYECKOTO TIOJISI PABSH HYIIO; MOJISAPU30BAHHOCTD TUAICKTPUKA PSMO
OPONOPIMOHAIIPHA HAMPSYKEHHOCTH IEKTPHIESCKOTO TOJIS.

1) momApHOTO TUAIEKTPUKA

2) KPUCTAJUTUYECKOTO JUAJIEKTPUKA

3) HENOJSIPHOTO TUAIEKTPUKA

4) cerHeTORIEeKTPHKA

119 MMEIOT aCHMMETPHYHOE CTPOEHHE, YTO TPUBOAMT K
HECOBIAJCHUIO «IIEHTPOB TSHKECTHY TOJIOKUTEIBHBIX U OTPHUIIATENIBHBIX 3apsSI0B B
MOJIEKYJIE U, CIEJ0BATEIbHO, HATMYHMIO HEHYJIEBOTO JUIIOJIBHOIO MOMEHTa. B
OTCYTCTBUH BHEIIIHETO IEKTPUYECKOTO MOJIS TUMONBHBIE MOMEHTBI
OpPUEHTHUPOBAHbBI XaOTHYECKU M CyMMapHBIN AUMIOIBHBI MOMEHT BCEX MOJIEKYIT
paBeH Hyimo. [Ipy HaJO)KEHUH BHEIITHETO JIEKTPUIECKOTO MOJISI Xa0THIECKU
OpPUEHTHUPOBAHHBIE MO PA3HBIM HAIPABICHHUSIM XKECTKHE AUIIOIH CTPEMATCS
MIOBEPHYTHCS 110 HAIPABJICHUIO JEHCTBHS 3IEKTPUIECKOTO HOJISl, TO €CTh HMEET
MECTO AWNOJIbHAs (OpUEHTAIMOHHAS) TTOJISIPU3aLusI.

1) [MonsipHBIE TUITEKTPUKU

2) Kpucraminieckue JUIICKTPUKH

3) HenmossipHble AMAICKTPUKH

4) CerHeToaneKkTpuka

120. - 9TO TUAJIEKTPHUKH, 00JIa/Taf0IINe B ONIPEACTICHHOM HHTEpBaje
TEeMITEpaTyp CIIOHTAHHOH (CaMOTIPOU3BOJILHOM) TOJISPU30BAHHOCTHIO. Bo BHEITHEM
MarHiTHOM I10JI€ TIPOUCXOUT MIEPEOPUESHTAIIHS TUTIOIHHBIX MOMEHTOB TI0 MoJTto. B
OTCYTCTBHE BHEIITHETO JIEKTPUUECKOTO TOJIS TOJSIPU30BAHHOCTh COXPAHSETCSI.
ITonsipu3zoBaHHOCTDH 3aBUCHUT OT TeMIepaTypsl. [Ipu JOCTHKEHMH HEKOTOPOTO
KPUTHYIECKOTO 3HaueHus (Touka Kropn) mepexonsaT B 0OBIYHBIN TUIIICKTPHUK.
XapakTepHO SIBICHUE THCTEpE3Uca.

1) IlonsipHbIE TUIAEKTPUKU

2) Kpucraminyeckue TU3IEKTPUKU

3) HenonsipHbie TUANEKTPUKH

4) CerneroasnekTpuKa

121. - OTO B€UICCTBA, HAMAarHM4YMBaromueCs BO BHCITHEM MarHUTHOM
I1I0JIC TIPOTUB HAIIPaBJICHUA TIOJIA, IIOOTOMY ITPHU HAXOXJICHUHU BO BHCIITHEM
MAarHUTHOM II0JI€ €T0 CJIeTKa 0cadisioT. B OTCYTCTBHMHM BHCITHECTO MArHUTHOT'O
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TOJISI 9TH BEIIECTBA HEMArHUTHBI M CyMMAapHBI MATHUTHBI MOMEHT aTOMOB
(Morekyir) paBeH Hyi0. MarHuTHasi BOCIIPUMMYKMBOCTD HE 3aBUCUT OT
TeMIeparypbl. Mex 1y HaMarHH4eHHOCTBIO M HAMPSKEHHOCTHIO MATHUTHOTO TIOJIst
CYLIECTBYET JIMHEWHAS 3aBUCUMOCTh. MarHUTHasI IIPOHUIIAEMOCTh MEHBIIIE WK
paBHa |, He 3aBUCHUT OT HAMPSHKEHHOCTH BHEIIHETO MATHUTHOTO IOJISL.

1) AnamarsHeTHku

2) OeppOMarHeTUKK

3) IapamaraeTnkn

4) CerHeTo3eKTpUKN

122. - 3TO BEIIECTBA, HAMATHUYMBAOIIECS BO BHEITHEM MAarHUTHOM
TOJIE 110 HAMPABJICHHIO MOJIS, TOITOMY MPH HAXOXKICHUU BO BHEIIHEM MarHUTHOM
MOJIC OHHU €r0 CJICTKa YCHIMBAOT. [Ipu OTCYTCTBUM BHEUTHETO MATHUTHOTO TIOJIS
MarHUTHBIC MOMEHTHI 3JICKTPOHOB HE KOMIICHCUPYIOT APYT APYTra U aTOMBI ITHX
BEIIIECTB BCErna 00Ja1al0T MATHUTHBIM MOMEHTOM. MarHuTHasi BOCIPUHUMYHBOCTh
yOBIBaCT C MOBHIIICHHUEM TeMIIepaTypbl. Mekly HAMarHUYCHHOCTBIO U
HaHpH)KCHHOCTLIO MAarHuTHOTO ITOJIs CyIJ_[eCTByeT HHHeﬁHa)I 3aBUCHUMOCTD.
MarauTHas IPOHUIIAEMOCTH OOJIbLIE MIIH paBHA 1, yOBIBAET C MOBBIILICHUEM
TEeMIIEPaTyphl.

1) luamarHe TuKu

2) deppoMarHeTuKu

3) [MapamarueTrku

4) HemnoJsipHbIe AUDICKTPUKH

123. - 9TO BelleCTBa, 00IAAalOIINe CIOHTAHHON HAMAarHUYEHHOCTBIO, TO
€CTh OHM HAMarHWYEHbI Jake B OTCYTCTBHH BHEITHETO0 MarHUTHOTO mojist. B cBoeit
CTPYKTYPE UMEIOT MHUKPOCKOMTUYECKUE 30HBI — IOMEHBI. [Ipr BHECCHUH HX BO
BHEIIIHEE MOJIC BCE IOMEHBI TOBOPAYMBAIOTCS CBOMMH MATHUTHBIMA MOMCHTAMH B
OJIHY CTOPOHY, B pe3YJIbTaTEe BEIICCTBO HAMATHUUMBACTCS U 3HAYUTEIHHO
YCHITBACT BHEITHEE MarHUTHOE moste. [Ipu ocnabieHn i BHEIIHETO MArHUTHOTO
TIOJISL 710 HYJISL COXPAHSET OCTaTOYHOE HaMarHHYMBaHue. MarauTHast
TPOHHIIAEMOCTE BO MHOTO pa3 0oJIbIie 1, OHa 3aBUCHT OT HATIPSHKEHHOCTH
MarHUTHOTO T10J1s1. BHaYasIe MarHuTHas MPOHUIIAEMOCTD pacTeT ¢ yBenudenueM H
3aTeM, TOCTHTAs MAKCUMYyMa, HA9WHAET YMEHBIIATHCS, CTPEMSICE K equHuIe (B
Cllydae CHJIBHBIX TIOJIEH).

1) MnamaraeTrkn

2) ®eppoMarHeTHKH

3) [TapamarueTuku

4) TonsipHBIE UAIEKTPUKH

124. 3apspkeHHast 4acTUIa ABHIKETCS B 3JIEKTPUUECKOM MOJIE 11O ...
1) npsiMoii JTHHUK

2) mapabouie

3) BUHTOBOM TPACKTOPUH

4) runep6oie

125. TonoXHUTENILHO 3apsiKeHHAs YaCTHIA BIETAET CO CKOPOCTh V B OJIHOPOTHOE
SJIEKTPUYECKOE TI0JIE B HAMTPABJIEHUH BEKTOPA HAaNpsKEHHOCTH. [Tpn 9TOM OHA
OyneT nmBuratbes ...

1) 1o BUHTOBO# TPaeKTOPUH

2) 3aMeIeHHO

3) 10 OKPY)KHOCTH

4) yCKOpEHHO

126. OtpunarenabHO 3apsuKEHHAsE YACTUIIA BIIETAET CO CKOPOCTh V B OHOPOIHOE
SIEKTPUYECKOE MOJIE B HAIIPABICHUH BEKTOpA HAIpsDKeHHOCTH. [IpH 5TOM OHa
Oyner nBurarbes ...

1) 1o BUHTOBO# TpaeKTOpHU

2) 3aMeIeHHO

3) 110 OKPYXKHOCTH

4) yCKOPEHHO

127. 3apsbKeHHAs YaCTHIIA, BJACTAOMIAs] B MATHUTHOE IIOJIE CO CKOPOCTh V BIOJIb
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JIMHUWA MarHUTHOW MHAYKIUH, ABUKETCS ...
1) o BUHTOBOW TPAEKTOPHUU

2) paBHOMEPHO NPSMOJIIUHEHHO

3) Mo OKpPYKHOCTH

4) no mapaboine

128. 3apspkeHHast 4acTUIa, BIETAIOIIAs B MATHUTHOE I10JI€ CO CKOPOCTh V
HEPICHIUKY/SIPHO TMHUAM MarHUTHOM MHIYKIINH, IBHKETCS ...

1) 1o BUHTOBO# TPacKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) o mapaboie

129. 3apspkeHHast 4acTUIa, BIETAIOIIAs B MArHUTHOE T10JI€ CO CKOPOCTh V MO
YIJIOM a K BEKTOPY MHIYKIMHK B MarHuTHOTO MO, ABHXKETCH ...

1) o BUHTOBOI TpaeKTOpUU

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPYXHOCTH

4) no mapaboine

130. MUHAyKTHBHOCTE KOHTYpA 3aBUCHT OT ...

1) cKopoCTH H3MEHEHNSI MArHUTHOTO ITOTOKA CKBO3b OBEPXHOCTh
2) Marepuana, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) dopMEI 1 pa3mMepoB KOHTYpa, MATHUTHOW MPOHULIAEMOCTH CPEIIbl
4) cuItbl TOKa, IPOTEKAOIIETO B KOHTYpE

131. B ocHOBe moJy4eHHs IEPEMEHHOTO IIEKTPHUECKOTO TOKA JIE)KUT SIBJICHHE ...
1) 51eKTpPOMAarHUTHOM UHAYKIIUK

2) caMOHMHIYKITHH

3) 371eKTPOCTATHYECKON HHIAYKIINU

4) snexrpusanuu

132. [pu HANKUYKY B ETTH TOIBKO AKTUBHOTO COMPOTHBIICHUS, KOJIEOAHUS CHIIBI
TOKa 110 (haze HAIPSKEHHUS.

1) coBmasaroT ¢ KojeOaHUIMU

2) onepexarot KojaeOaHus

3) oTcrarot ot KojebaHuit

4) IPOTHUBOTOJIOKHBI KOJIEOaHHUAM

133. [Ipu BKIIIOYEHUH B DJIEKTPUUYECKYIO LETb KaTyIIKK HHIYKTHBHOCTH,
KosleOaHus CHJIBI TOKa 110 (haze HaIpsHKEHHS.

1) coBmasaroT ¢ KojeOaHUIMU

2) onepexarot KojaeOaHus

3) orcraror ot KoyebaHuit

4) IPOTUBOIOJIOKHBI KOJIEOaHHUAM

134. TIpu BKIIFOYEHHH B JIEKTPHUYECKYIO IIEMb KOHAECHCATOPA, KOJIEOAHUS CHJTbI
TOKa 1o (haze HaNpsDKEHUS.

1) coBmamaroT ¢ KoJaeGaHuAMHK

2) onepexaroT KojaeOaHus

3) orcraror ot KoJaebaHuit

4) IpOTHBOIIOJIOKHBI KOJIEOAHUSAM

135. CBoOoHas SICKTPOMArHUTHEI BOJTHA SIBIIETCS . ..
1) mtockoi

2) MpoaoabHOR

3) monepeuHoit

4) ynpyroit

136. N3nyueHne 3aeKTpOMarHuTHBIX BOJH HE MpoucXoauT, eciu 3IIeKTpUIeCcKHe
3apsmabI ...

1) IBIKYTCS C YCKOPEHHEM

2) y4acTBYIOT B KOJIeOATEIFHOM JIBIXKCHHH IT0 TAPMOHHUYCCKOMY 3aKOHY
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3) IBHXKYTCSI pABHOMEPHO MPSMOIHMHEHHO
4) U3MEHSIOT CBOE IMOJIOKEHUE B IIPOCTPAHCTRE

137. Haubounpliyto IJIHHY BOJTHBI U3 MEPEUHUCICHHBIX BUIOB MEKTPOMATHUTHBIX
W3yYeHuil umeet(-1oT) ...

1) paanoBONHEI

2) uHdpakpacHoe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

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

1) paanoBONHEI

2) undpakpacHoe H3IyUCHUE

3) BUOMMBII CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

139. HauMeHbIITyt0 9acTOTY U3 MEPSUUCICHHBIX BUIOB 3JIEKTPOMArHUTHBIX
W3Iy4eHUH uMeeT(-10T) ...

1) panuoBOITHBI

2) undpakpacHoe n3IydeHne

3) BUAUMBII CBET

4) pEeHTIeHOBCKOE U3ITyueHHE

140. Haubomnpuryto 4acToTy U3 MEPEUUCICHHBIX BUIOB JIEKTPOMArHUTHBIX
n3nydeHuil umeeT(-1oT) ...

1) paanoBONHEI

2) undpakpacHoe H3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

141. DreKTpOMarHUTHBIE BOJHBI, CIIOCOOHBIE IEPEHOCUTE Yepes MPOCTPAHCTBO
SHEPTHIO, U3IIyIAEMYI0 TEHEPATOPOM DIIEKTPOMArHUTHBIX KOJIEOaHUH, IPOXOIHUTE
CKBO3b BO3JYX M IlepenaBarh HH(GpOPMAIIHIO, Ha3kIBAIOT . ..

1) pamuoBoHAMU

2) PEHTI€HOBCKUM H3JTyYeHHEM

3) uH(ppPaKpPaCHBIM U3TydEHUEM

4) raMMma-u3ITydYeHHEM

142. DnekTpoMarHUTHBIE BOJHBI, BHI3bIBAIOIIUE JIIOMHUHECIICHIHIO, POTOd(DDEKT,
(hoTOXUMHYECKUE PEaKIINH, IPUTEMY, OAKTEPULIUIAHOE ACHCTBHE, HA3BIBAIOT ...
1) pamuoBoNHAMU

2) PEeHTT€HOBCKUM U3JIy4CHHEM

3) uH(bpaKpacCHBIM U3ITyYSHUEM

4) yapTpadHoIeTOBBIM U3ITyYeHHEM

143. DnexkTpoMarHuTHBIE BOJHBL, 00Iagaonye OObIION MPOHUKAIOLIEeH
CHOCOOHOCTBIO, BO3HUKAIOIUE NP B3PBIBE SCPHOTO OPYIKHSI BCIEICTBHE
PaIMOAKTUBHOIO PacIaja saep, Ha3bIBAIOT ...

1)pagroBoaHaAMHA

2) pEeHTTEHOBCKUM H3ITy4ICHHEM

3 uHdpakpacHbIM H3TyHYEHHEM

4) raMMma-u3Iy4eHUEM

144. DreKTpOMATHUTHBIE BOJIHBI, BHI3BIBAIOIINE 3PUTENbHBIE OLIYIICHUS,
HAa3BIBAIOT ...

1) paauoBonHaMH

2) BUIMMBIM CBETOM

3) undpaKkpaCHBIM H3ITyICHHEM

4) ramMmma-u3y4eHueM

145. OTHomeHUe CKOPOCTH PacIIPOCTPAHEHMSI CBETa B BAKYyME K CKOPOCTH
pacnpocTpaHeHus CBETa B IAHHOM cpejie Ha3bIBaeTes .. .
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1) OTHOCHTENBHBIM OKA3aTeIeM PETOMICHHS

2) mokasareJieM MPeOMIICHHUS BTOPO# Cpelibl OTHOCUTENBHO MEePBOit
3) mokasareseM MpeNOMIICHHUS TIEPBO CPe/ibl OTHOCUTENIBLHO BTOPOit
4) abCOMIOTHBIM MOKA3aTeIeM MPETIOMIICHHS

146. Ecnu CBET MEPEXOIUT U3 CTEKIIA B BOJLY, TO YIOJI aeHust Oyaer
yra(-y) mpeaoMIICHHS.

1) Gosnblire

2) MeHbIIEe

3) pasen

147. Ecnu cBET MepexouT M3 BOABI B CTEKIIO, TO YTOJ HaeHHs OyaeT
yrina(-y) IpeoMIICHHUS.

1) Gomnbire

2) MeHbIIe

3) pasen

148. [1ns1 noBhILICHUS Npe/iena pa3pelieHus: 00beKTUBA MUKPOCKOIIAa HEOOX0ANMO
... (Bv1OepuTe Bce BepHBIC BapHaHTHI OTBETA)

1) yBenmM4YHUTh MOKA3aTeNb MPEIOMIICHHUS CPEIbI

2) yMEHBIIUTH NTOKA3aTeIb IPEIOMIICHHS CPEIBI

3) ocBeTHTh MHKPOOOBEKT CBETOM C MEHBLICH IJIMHOI BOJHBI

4) 0CBETHTh MHUKPOOOBEKT CBETOM C OOJBLICH IITMHOM BOJHBI

5) YMEHBIIUTE YHUCIIOBYIO allePTYPy

149. B obnacty HaJOXKEHHsI CBETOBBIX IIYYKOB OT JIBYX KOT€PEHTHBIX HCTOYHHKOB
CBeTa HaOJIIOAI0TCS YEPEAYIOIIHECs CBETIIbIE U TEMHbIE TIOJIOCHL. DTO SBJICHHE
Ha3BaHO CBeTa.

1) unrepdepenieit

2) nucrepcueit

3) nudpaximeit

4) nonspuzanuei

150. 1nst HaOnroneHust mHTEpPepeHIIn cBeTa HeOOXOIUMO ...
1) npomycTUTh CBET Yepe3 Y3KYIO HIeib

2) cBeCTH BMECTE JIBE JIIOOBIE CBETOBBIE BOJHBI

3) cBecTH BMeCTE JIBE BOJIHBI C OJIMHAKOBOM 4acTOTOM

4) HanpaBUTH CBET HA TPAHMILY pa3jesa ABYX Cpell

151. YcnoBueM BO3HUKHOBEHHS MHTEPQEPEHIINH SIBIICTCS HAJOKEHHE
BOJIH.

1) MOHOXpOMAaTHYECKHX

2) KOTepeHTHBIX

3) oTpakeHHBIX

4) npenoMIIeHHBIX

152. Pajy>xHast OKpacka MBIIBHBIX ITy3bIpei OOBSICHSACTCS SIBIICHUEM ....
1) nudpaxunm

2) monspu3aniu

3) unTepdepeHum

4) nucniepcuu

153. CornacHO BOTHOBOW TEOPHH CBET — 3TO ...
1) aneKTpOMarHuTHAs BOJHA

2) MOTOK 3apsDKEHHBIX YaCTHII

3) HanpaBieHHOE JBM)KEHHE 3aPSKSHHBIX YaCTHIT
4) KOrepeHTHBIE BOJIHBI

154. Ha mrockyto Hempo3payHylo MJIACTHHY C IByMS Y3KHUMH MapaJiieIbHBIMU
HIENSMH [AJIaeT 10 HOPMAJIHU TJI0CKasi MOHOXPOMAaTHYECKasi BOJIHA U3 3€JICHOM
YacTH BUAMMOTO CIIEKTPa. 3a INIACTUHOM Ha MapauieIbHOM eif SKpaHe
HaOmonaercst naTepdepeHInonHast kKapTuHa. Eciu ucmnosb3o0Barh
MOHOXPOMATHYECKHUIl CBET U3 KPACHOW YaCTH BHIMMOIO CIEKTPa, TO ...
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1) paccrostare Mex Iy HHTEPHEPECHIHMOHHBIMHE ITOIOCAMH YBEIMIHBACTCS
2) paccTosiHUE MEXIy UHTep(PEPCHIMOHHBIMH TOJOCAMH YMEHBILIHTCSI
3) paccrosiHue MKy HHTEPHEPCHIIMOHHBIME MOJIOCAMHU HE U3MEHSETCS
4) untephepeHIIMOHHAs KapTHHA Hcue3aeT

155. Ha mockyto Henpo3pavHyo IIIACTHHY C ABYMS Y3KUMH HapajuleIbHBIMU
IIEJSIMH TaJIaeT 10 HOPMaJIU IJI0CKasi MOHOXPOMAaTHYeCKasi BOJIHA U3 KPaCHOW
YaCTH BUANMOTO CIEKTpa. 3a IUIACTHHON Ha MapaJuieJIbHOM e dKpaHe
HalOmronaercst HHTepepeHIMOHHAas KapTiHA. Eciii ncnons3oBars
MOHOXPOMAaTHYECKHI CBET U3 3eJICHON YaCTH BHAMMOTO CIIEKTPA, TO ...

1) paccrosiare Mex 1y HHTEPHEPEHIHOHHBIMHE ITOJOCAMH YBEIHIHBACTCS

2) paccTosTHHE MEKIY HHTeP()EPCHIMOHHBIME IIOJI0CAMU YMEHBLIUTCSI

3) paccrosiHuEe MKy HHTEPHEPECHIIMOHHBIME MOIOCAMHU HE U3MEHSETCS

4) untephepeHIIMOHHAS KapTHHA Hcue3aeT

156. SIBneHre OTKIOHEHHUS HAMTPABICHHS PACIIPOCTPAHEHHUS BOJH Y Kpasi IIPErpaibl
OT MPSMOIMHEHHOTO HAIPABICHHUS Ha3bIBACTCSI cBera.
1) unrepdepenimeit

2) nonsipuzanuei

3) nudpaximeit

4) nucnepcueii

157. Yron qudpaxnum uMeeT HanOoIbIIee 3HAYCHIE IS CBeETA.
1) kpacHoro

2) KenToro

3) roy6oro

4) ¢puoneroBoro

158. Yron audpakiyy MeeT HauMEHbIIee 3HaYeHUEe IS CBETAa.
1) kpacuoro

2) »KexToro

3) rony6oro

4) ¢uoneroBoro

159. TudpakimoHHas pereTka 0CBeIaeTcs 3eeHbIM cBeToM. [Ipu ocBeIeHnn
pEIIeTKA KPacHBIM CBETOM KapTHHA AU(PPAKIIMOHHOTO CIIEKTPa Ha dKpaHe ...

1) cysurcst

2) pacuupurcst

3) He U3MEHHTCS

4) ucuesner

160. MudpakimoHHas peleTka OCBeIaeTcst KpacHbIM cBeToM. [Ipu ocBeleHnn
PEIICTKH CHHUM CBETOM KapTHHA JH(PPAKIHMOHHOTO CIIEKTPa Ha SKPAHE ...

1) cy3utcs

2) paciupurcst

3) He u3MeHuTCs

4) ucue3Her

161. SIsnenue qudpakiuy MOKHO HAOIIONATD, CCIIH ...

1) pa3smep mperpasl CON3MEPUM C JJIHHOM CBETOBOM BOJHBI

2) Ha MyTH CBETOBOTO MyYKa HAXOJHUTCS CTCKIISTHHAS TIPU3Ma

3) cBEeTOBO# MyYOK MajIaeT Ha TOHKYIO IICHKY

4) Ha MyTH CBETOBOTO JIy4a HAXOJMUTCS MPEISITCTBUE OONBLIMX pa3MEpOB

162. Iocne npoxoXkIeHUs BYX MOJISIPONI0B HHTEHCHUBHOCTh CBETA OCIa0MseTCs
HaIlOJIOBHHY, €CJIH TUIOCKOCTH MOJIPU3ALINH IBYX MOJISIPOUIOB IOBEPHYTHI IPYyT
OTHOCHTEJIFHO JIpyra Ha yroi rpajycoB.

1o

2) 45

3) 90

4) 180

163. Jly1st TOro 9uTo0BI CBET HE MPOXOAMII Yepe3 00a MOJSIPOr/Ia, IIOCKOCTH
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MOJISIPU3AINH ABYX MOJISIPOUIOB APYT OTHOCHTENBHO IPYyTa JTOJDKHEI OBITh
MOBEPHYTHI HA YTOJI __ TPpaJycoB.

10

2) 45

3) 90

4) 180

164. Jloxa3aTenbCTBOM ITOTIEPEIHOCTH CBETOBBIX BOJH SIBIISICTCS SIBIICHHE
CBETa.

1) unrepdepeHunu

2) monspu3aniu

3) mubpakuum

4) nucnepcuu

165. Ha cTekyIsHHYO IpU3MY HApaBUiIH JIyd Oenoro cBerta. IIpu mpoxoxaeHHn
CBETa Yepe3 MPU3My HaOIFOIACTCs SBICHUC cBeTa.

1) unrepdepeHinm

2) mucrepcHu

3) nudpaximu

4) nonspuzanuu

166. ITokazaTens MPeTOMIICHHUS CBETa HMeeT HauOoJIbIIee 3HAUYCHHE TSI CBETA C
€aMOI KOPOTKOM JAJIMHON BOJIHBI. YTOJI OTKJIIOHEHMSI JTyya CBETA B CTEKJIIHHOM
TpHU3Me IMeeT HanOoubIIee 3HaUYCHHE IS CBETA.

1) kpacuoro

2) romy6oro

3) xenrtoro

4) ¢puoneroBoro

167. ITokasaTenb MPEIOMIICHHUS CBETA MMECT HAUMCHBIIICE 3HAUCHHE JJIS CBETa C
camoii OOJBIION JUTMHON BOJHEI. YTOJ OTKJIIOHEHUS JTyda CBETA B CTCKISTHHOM
MpHU3Me MMeeT HauMEHbIIIee 3HaUCHHE IS CBETa.

1) kpacHoro

2) roy6oro

3) »kexroro

4) ¢uoneroBoro

168. 3aBUCHMOCTD TOKa3aTelsl MPETOMIICHHS BEIIIECTBA OT [UTHHBI BOJIHBI HITH
Y4aCTOTHI HA3BIBACTCS ...

1) nonsapusarueit

2) unrepdepeHnnei

3) nucnepcueit

4) nudpakiueit

169. Ipu monaaHuK COJTHEYHOTO CBETa Ha KaIUIH JOXKAs 00pasyeTcs pagyra. ITo
OOBSICHSIETCS SIBJICHHEM ...

1) nonspusanun

2) mucrepcuu

3) unTepdepeHum

4) mupakiym

170. Ecnit yacToTa M3Iy4eHHs yMEHBIIMIACH B 2 pa3a, TO SHEPrusl KBAHTA CBETA ...
1) yBenmuuntes B 2 paza

2) He U3MEHHTCS

3) ymeHbIIUTCS B 2 pasa

4) yBenuuutes B 4 pasa

171. Ecii Maccy 4acTHIBI YBEIHIHUTE B 2 Pasa, TO SHEPTUS STOH YaCTHIIHI ...
1) yBenuuurcs B 2 pasa

2) ymeHsIuTes B 4 pasza

3) He U3MEHHTCH

4) yeenuuutcs B 4 paza
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172. OTHOLICHHUE SHEPTUH, U3ITYIAEMOHN TEJIOM, K IIPOIOIKATSIEHOCTH H3ITyUCHHS
U IJIOUIAU TeNa, Ha3bIBaeTCs CIIOCOOHOCTBIO.

1) nonHoi TydencmycKaTenbHO

2) cHeKTpabHOM JTy4eHCIyCKaTeNbHOM

3) monHoit TyyenoronaTensHOM

4) crieKTpaNbHOM JIy4enomIomaTeIbHONR

173. OTHOWIEHHE TyIUCTON YHEPTHH, TTOTIIONIAEMOI TEJIOM, KO BCeH Mamaromeii Ha
HETO JIy9HCTOH YHEPTHH, Ha3bIBACTCS CIOCOOHOCTEIO.

1) mosHOI JTydencITyCKaTenbHOM

2) CIeKTPaIBHOM JIyIEHCITYCKaTENbHOM

3) MOJHO¥ JTyYernorIoNnaTeIEHOM

4) crieKTpaibHOM JIy4enomIoIaTeIbHON

174. ®opmymupoBka «J[j1st Bcex TeJt mpu JaHHO# TeMIieparype OTHOIIEHHUE
JIYYEHUCITyCKATEbHON CIOCOOHOCTH Teja K JIy4enorIomare/ibHoi CiocoOHOCTH
€CTh BEJIMYMHA TIOCTOSIHHAS, PABHAS JIYUEUCITYyCKATEIbHON CITOCOOHOCTH
abCOJIFOTHO YEPHOTO TeJIa P TOM JKe TEMIIEpaType» OTpaxaeT (PU3UUECKUI CMBICIT
3aKOHa ...

1) Credana — BonbiimMana

2) Kupxrodda

3) Buna

4) CroseroBa

175. ®opmynupoBka «[JI1HA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY U3ITy4eHUS
a0COJIIOTHO YEPHOTO Tela, 00paTHO MPOIOPIHOHAIBHA €r0 a0CONIIOTHOMH
TeMIlepaType» oTpaxkaeT (pu3n4eckuii CMBICI 3aKOHa ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Croserosa

176. ®opmynuposka «lloxHas ygenoniomareabHas CIOCOOHOCTE aOCOIIOTHO
YEpHOTO TeJla MPOMOPLUHUOHAIEHAS YETBEPTON CTEIICHH ero abCOIIOTHON
TeMIepaTypbD» OTpaxkaeT GU3NYECKUIl CMBICI 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) CroneroBa

177. Eciu TepMOAMHAMHYECKAs TeMIIepaTypa abCOIIOTHO YSPHOTO Teja
YBEIIMYUTCSI B 2 pa3a, TO €ro SHEPreTHIECKast CBeTUMOCTh  pas(-a).
1) yBenauuurcsi B 2

2) yMeHbIIUTCS B 2

3) yBenunuures B 16

4) ymenpiuTes B 16

178. Eciint sHEpreTHyecKas CBeTUMOCTh a0COFOTHO YEPHOTO Tela YBEITHIHMIACH B
16 pa3, To ero TepMOTUHAMUYECKAs TeMIlepaTypa  pa3(-a).

1) yBenmuuniach B 2

2) yBenuuunace B 16

3) yMeHbIIUIACH B

4) ymenpiniace B 16

179. SIBJISICTCSI IOKA3aTeNIbCTBOM KBAHTOBOM NPHUPOJIBI CBETA.
1) ®orordpdexr

2) dudpaxuus

3) Nurepdepenuus

4) Monspuzarys

180. SIBeHue B3aMMOICHCTBHUS CBETOBBIX BOJIH C aTOMaMH BEIIIECTBA, B PE3YJILTATE
KOTOPOTO SHEPTHUS CBETA TMEPEAACTCs aTOMaM BEIIECTBa; 3aKIII0YacTCs B
0CBOOOXKIICHHUH DJIEKTPOHOB OT CBS3HM B aTOMax M MOJIEKYJIaxX I0J] ICHCTBHUEM CBETA,
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Ha3bIBAETCA ...
1) TeIIoBbIM U3IydeHHEM
2) poroadexrom

3) adexrom Kommrona
4) MOMUHECTICHINEN

181. Dueprus ¢otoHa B siBneHun Goroadhdexra pacxoxyercs Ha ... (Boibepure Bce
BEpHBIC BapUAHTHI OTBETA)

1) narpeBanue BemecTa

2) U3MCHCHHE BEIMIUHBI 3alIHPAIOIIETO HAPSDKCHHUSI

3) coBepienne paboTHI BBIXO/IA

4) cooOImeHne IEKTPOHY KHHETHIECKON SHEPTHH

5) yMeHbIlICHHE YaCTOThI U3ITyICHHS

182. B ombiTax CroneroBa ObUIO OOHAPYKEHO, YTO KHHETHYECKasi SHEPTUs
9JIEKTPOHOB, BEUIETEBIINX C TOBEPXHOCTH METAJUINYECKO IUIACTHHBI ITPH €€
OCBEILICHUHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI TTAIAIONIETO CBETA

2) TMHEeWHO 3aBUCHUT OT YacTOTHI A Jal0IIero CBeTa

3) NIMHEHHO 3aBUCUT OT MHTCHCHBHOCTHU CBETa

4) MUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI IT/IAIOLIETO CBETa

183. ®0TOTOK HACHIICHHS [IPH YMEHBIICHHN HHTCHCUBHOCTH A IaIO0IIEro CBETa ...
1) yBenuaurcst

2) He U3MEHHUTCS

3) yMeHbIIUTCS

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

2) He U3MEHHTCS

3) ymeHbIIuTCS

185. OxuH U TOT e CBETOBOH IOTOK ITa/IaeT HOPMAJIbHO Ha 3€PKAJBbHYIO U
a0COJIOTHO YepHYIO MMOBEPXHOCTh. OTHOIICHNE TAaBJICHHUS CBETA Ha IIEPBYIO U
BTOPYIO IIOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

186. Eciu 3epkalibHYIO IUIACTHHY, HA KOTOPYIO MaaeT CBET, 3aAMEHUTh Ha
3a4epPHEHHYIO TOH e IIIOMIA/IH, TO CBETOBOE JIaBJICHHE . ..

1) yBenmuuwurcs B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He u3MeHuTCs

4) ymenbIuTCs B 4 pasa

187. Eciint 3auepHEHHYIO [UIATHHY, HA KOTOPYIO MaIaeT CBET, 3aMEHHUTH Ha
3epKANBHYIO TOM K€ TUIOIIA/IH, TO CBETOBOC JaBICHHE ...

1) yBenuuurcst B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He U3MEHHTCS

4) ymeHpIIUTCs B 4 pasa

188 OHI/IH U TOT XK€ CBCTOBOﬁ IMOTOK MaJgacT HOPMAJIbHO Ha a6COJ'HOTHO YCPHYIO U
3€PKaJIbHYIO [TOBEPXHOCTh. OTHOIIICHI/IC JaBJICHUA CBCTA HAa IEPBYIO U BTOPYIO
IMMOBEPXHOCTHU PABHO ...

1) 1/2

2) 1/4

3)4

4)2

189. 3aKJIF0YACTCS B Iepeaade (OTOHAMH CBETA YaCTH CBOETO
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MMITyJIbCa JICKTPOHAM aToMa, M3-3a 4ero M3MEHSICTCS AJIMHA CBETOBOM BOJHBI
(hoTOHOB.

1) ®orordpdexr

2) TemnoBoe U3nydYeHHe

3) Dddexr Komntona

4) JlapneHue cBeta

190. Brrnarommiics ¢paniy3ckuit puzuk JIyn ne Bpoins mpemmoxi GopMyiry,
ONPEACISIONIYIO AJIMHY BOJIHBI, HA3BaHHOM 3aTeM «BOJHOMU A€ bpoiisa». BonHa ne
Bpoitns — 310 ...

1) oTHOIICHHE CKOPOCTH CBETA K YaCTOTE AMEKTPOMATHUTHOTO M3y ICHHUSI

2) BONHA, XapaKTEPU3YyOIIas YIpyrue KoaeOaHus B aT0OMaxX KPUCTAIUTHIECKON
pemeTKH

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

4) BonHa, BO3HHUKAIONIAS B PE3y/IbTaTe HAIOKCHUS OTPAXKESHHBIX OT MPErpaj BOJIH

191. [nuna BosHb! ae bpoiins yBenuuurcs B 2 pasa, eciii KHHETHYECKasi SHEPTUs
MHKPOYACTHUIIBI pasa.

1) ymenpluurces B 4

2) yBenuuurcs B 4

3) yBenmuuurcs B 2

4) ymeHbIIUTCS B 2

192. Ecnu 9acTHIbl HIMEIOT OAMHAKOBYIO CKOPOCTh, TO HAMMCHBLICH JTHHON BOJIHBI
ne bpoiins obnanaer ...

1) HeiTpoH

2) mpoToH

3) anekTpon

4) ansda-yactuia

193. Eciu 9acTHIbl HIMEIOT OAMHAKOBYIO [UTHHY BOJIHBI J¢ Bpoiins, To HanMeHblIei
CKOpOCTb 00IIajaer ...

1) anpda-yacruna

2) mpoToH

3) anexrpon

4) HeiTpoH

194. Ecniit 4acTHIbl MIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAMOOJIbIIEH JUIMHOM BOJIHBI
ne bpoiins obnanaer ...

1) HeiiTpon

2) mpoTOH

3) anexrpon

4) anbda-yactuia

195. Ecnu yacTHIlbl HIMEIOT OMMHAKOBYIO [UTMHY BOJHBI e Bpoiins, To HanGobIei
CKOPOCTB 00Naaer ...

1) HelTpoH

2) mpoToH

3) anmekTpoH

4) ansda-yacTria

196. Cornacuo rumnotese ae bpoiisist, AuHa BOTHBI, OMMCHIBAIONIAs BOJHOBBIC
CBOICTBA Telia, OMPEAENSETCS €ro ...

1) sHeprueit

2) pa3mepom

3) o6beMom

4) UMIyIBECOM

197. lnuHa BostHBI ¢ Bpoiiist 9acTUIBI YMEHBIIHIACH BABOS. CKOPOCTH 3TOH
YaCTHIIBI pasa.

1) yMmeHpLIMIach B 2

2) yMeHbIIMIACh B 4

3) yBennymaace B 2
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4) yBenuuuinach B 4

198. [nuna Bonubl ae bpoiins yactuis! yBennuunack BaBoe. CKOpoCTh 3TOM
JACTHUIIBI pasa.

1) ymeHbIIHIACH B 2

2) yBeNUYUIach B 2

3) ymeHbmunace B 4

4) yBenuunace B 4

199. Kunernueckasi 2HepTus KIACCHYECKON YaCTHIIBI yBETHMYMIACH B 2 pa3a. [limHa
BOJIHBI J1e bpoiiis 3Toil yacTHIbl paza.

1) yMeHbIIHUIACH B 2

2) yBeNUYUIaCh B 2

3) ymenbmunace B 4

4) yBenuuunnace B 4

200. VI3 cOOTHOIICHHUS HEOTPEICICHHOCTE KOOPIUHATHI K UMITYJIbCA CICITYET,
qTo...

1) eciit MBI 3HAEM UMITYITEC MEKPOYACTHIIBI, TO €€ KOOPIHUHATA CTAHOBHTCSI
HeOoIpeIeIeHHOM

2) cucteMa, IMEIOIIAs HEKOTOPOE BPEMS KU3HH, HE MOKET OBITh
OXapaKkTepH30BaHa ONPEIeTICHHBIM 3HAYEHHEM YHEPTUH

3) ecyi MBI 3HAEM MMITYJIEC MHKPOUYACTHIIBI, TO €€ SHEPTHSI CTAHOBHUTCS
HeOoIpeIeIeHHOM

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
0XapaKTEpU30BaHA ONPEAEICHHBIM 3HAYEHUEM YHEPIUU

201. I3 cooTHOIIEHHUS HEOTIPEICICHHOCTEI YHEPTUH U UMITYJIbCA CICAYET, UTo ...
l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAWHATa CTAHOBUTCH
HEOIpeneIeHHON

2) cuctema, UMEIOIIasi HEKOTOPOE BPeMsI )KU3HH, HE MOXKET ObITh
0XapaKTepU30BaHa ONPEEIIEHHBIM 3HAYEHUEM SHEPTUU

3) ecnu MbI 3HAEM UMITYJIEC MUKPOUYACTHIIBL, TO €€ SHEPTHUs CTAHOBUTCS
HeomnpeAeaeHHOU

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITh
OXapaKkTepu30BaHa OINPEACICHHBIM 3HAYCHUEM DHEPTUU

202. VI3 COOTHOIICHHUS HEOTIPEACICHHOCTEH SHEPTHH U YaCTOTHI CIACIYET, YTO ...
1) ecii MBI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HEOoIpeIeIeHHON

2) cucteMa, IMEIOIIAst HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
0XapaKTepH30BaHA OMPE/ICICHHBIM 3HAYCHUEM YHEPTHU

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

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXET ObITH
OXapakTepH30BaHa ONPE/ICICHHBIM 3HAYCHUEM SHEPTUH

203. VI3 COOTHOIICHUS HEOPEACICHHOCTEH SHEPTHH U YaCTOTHI CIACIYET, YTO ...
l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAWHATA CTAHOBUTCHA
HEOIpeIeIeHHON

2) cucreMa, MMEIOIIAsi HEKOTOPOE BPEMSI KU3HH, HE MOXKET OBITh
OXapakTepH30BaHa ONPE/IeJICHHBIM 3HaUCHUEM YHEPTHU

3) ecnu MbI 3HAEM UMITYJIBC MUKPOUYACTHUIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HEOIpeeNeHHON

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

204. Tpenmonoxenne 06 aToMax Kak HeJeTMMBIX MEJTBYAMIIINX YacTHIAX BENECTBA
BBICKA3all ...

1) Apucroreis

2) Menenees

3) emMoKpHUT

4) Pesepdopn
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205. OPECTaBII MOJIENIb CTPOCHHMSI aTOMa B BUJIE IIAPa, 3aII0JHEHHOTO
HOJIOKUTEIBHO 3aPSKCHHOM KHUAKOCTBIO, B KOTOPYIO BKPAILICHbI OTPHULATEIIbHBIE
3NMEKTPOHBI, MOTOOHO H3IOMY B KEKCe.

1) Mennenees

2) Pesepdopn

3) Tomcon

4) JleMoKpuT

206. TIPEIUIOKIIT SIIEPHYIO (TUITAHETapHYI0) MOJIENb aTOMa: BOKPYT
HOJIOKUTEIILHOTO SAPa 110 3aMKHYTHIM OpOHTaM JABMKYTCS SJIEKTPOHEL, 00pasys
AIIEKTPOHHYIO 000I0UKY aToMa.

1) Menneneen

2) Pesepdopn

3) JIx. Tomcon

4) Jlemokput

207. Ha ocHOBaHUM UCCIIEAOBAHUS SBJICHUS PACCESHUS alb(a-yacTull Npu
NPOXOXKICHUH Yepe3 TOHKHE CIION BelecTBa Pesepdopn caenan BeIBog, 4TO ...

1) anbda-gacTHIBI ABIAIOTCS SAPAMH aTOMA IeJUs, UIMCIOLIEr0 BTOPOi
HOPSAKOBBIIT HOMep B Tabnuue MeHaeneesa

2) anbpga-pacnaj SBIAETCS NPOLECCOM CaMOIIPOU3BOJIIBHOTO MPEBPALICHHS sapa
OZIHOTO XMMHYECKOTO DJIEMEHTA B SAPO JPYIOro dIeMEHTa

3) BHYTpH aTOMa HMEETCS ITOJIOKHUTEIBHO 3apsDKEHHOE PO OYCHb MATICHBKUX
pa3MepoB, BOKPYT sJipa BPAILAIOTCsl SIEKTPOHBI

4) npu anbha-pacnase aTOMHBIX SIep BBIACISICTCS sACPHAS SHEPIHs, 3HAYUTEIHHO
OoutbILast, 4YeM B JIIOOBIX XUMHYECKHUX PEaAKIUIX

208. CiocoOHOCTh aTOMa K W3JTYYSHHIO M HOIIOUICHUIO (POTOHOB MpPaBHILHO
OIMCHIBAET BHICKA3bIBAHHUE ...

1) aToM MOXXET MOIMIONIATh M 3Iy4arh (OTOHEI C 000 4aCTOTOH, HE 3aBHCHMO OT
COCTaBa BeI[eCTBA

2) aTOM MOXXET ITOIVIONIAaTh (POTOHBI € JIFOOOH YaCTOU, U3ITy4aTh (POTOHBI JIHIIb C
HEKOTOPBIMH OIIPE/ICIICHHBIMU 3HAYSHHSIMH YaCTOTHI

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

4) atoM MOXET U3ITy4aTh U MOTIOMATh (POTOHBI TONBKO C HEKOTOPHIMH
OIIpe/IeICHHBIMU 3HAYEHUSMH YaCTOTHI

209. TIpu nepexoie 37I€KTPOHA C JaJbHETO OT S/pa SHEPreTUYECKOro yPOBHsI Ha
ONMXHUH K SIPY SHEPTETHUCCKUN YPOBEHD aTOM 9IIEKTPOMArHUTHBIC
BOJTHBL.

1) uznydaer

2) He u3nyvaeT

3) mormouraer

4) He mornouaeT

210. IMpu niepexome dIEKTPOHA C OIMKHETO K SIAPY SHEPreTHIECKOTO YPOBHSI Ha
JATbHUH OT SIpa SHEPTETHIECKHA YPOBEHb aTOM 3IIEKTPOMArHUTHBIC
BOJIHBL.

1) uzaydaer

2) He U3IyYaeT

3) mormouiaer

4) He moryouaeT

211. DHepreTUdyecKre yPOBHH JEKTPOHA B aTOME, pasMep NEKTPOHHOTO ofiaka
ompezensieT KBaHTOBOE YHCIIO.

1) raBHOe

2) opGuransHoe

3) MarHuTHOE

4) ciuHOBOE

212. OpreHTAaIHMIO 3JEKTPOHHOTO 00JIaKa B MPOCTPAHCTBE XapaKTCPH3YeT
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KBAHTOBOE YHCIIO.
1) raBHOE

2) opbOurtansHoe
3) MaruuTHOE

4) crinHOBOE

213. ®dopMy IEKTPOHHOTO O0JIaKa XapaKTepu3yeT KBaHTOBOE YHCIIO.
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 UKCIIO n=1. OpOHUTaNEHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

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

217 I'maBHOE KBaHTOBOE 4MCiI0 N=2. MaKkcCUMaJILHOE KOJIMYECTBO DJICKTPOHOB I
JAAaHHOT'O COCTOSAHUS PABHO ...

1)2

2)4

3)6

4)8

218. TnaBHOE KBaHTOBOE 4YKCIIO N=1. MakcuMaIbHOE KOJIMUECTBO AIIEKTPOHOB JIJIst
JTAHHOTO COCTOSIHUS PABHO ...

12

2)4

3)6

4)8

219 FJ'IaBHOe KBAHTOBO€ 4YHCIIO 1’1:3. MaKCI/IMaJ'H)HOC KOJIMYCCTBO IJICKTPOHOB JIsA
JAaHHOT'O COCTOSAHHMS PABHO ...

1) 32

2) 18

3)8

4)2

220. I'maBHOE KBAaHTOBOE YMCIIO XapaKTEPHU3YET ...

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

3) pa3Mmepbl ANEKTPOHHOTO O0IaKa

4) coOCTBEHHBIH MEXaHUYECKHIl MOMEHT

221. OpOutanbHOE KBAHTOBOE YUCIIO XaPAKTEPHU3YeT ...
1) opueHTaNUIO SIEKTPOHHOrO 00JIaKa B IPOCTPAHCTBE
2) bopmy armeKTpOHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO OOJIaKa

4) coOCTBEHHBIM MEXaHUYECKUH MOMEHT

60




222. MarautHoe KBaHTOBOE YKCJIO OMPECIISCT ...

1) opueHTaLHIO HIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mMeKTpOHHOTO 00IaKa

3) pa3mepbl AMEKTPOHHOTO ObIaKa

4) coOCTBEHHBIH MEXaHUYESCKHUIl MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OMPEICISCT ...

1) opueHTanHIO 3IEKTPOHHOTO 001aKka B IPOCTPAHCTBE
2) hopmy armeKTpOHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO OOTaKa

4) coOCTBEHHBIM MEXaHUYECKUIH MOMEHT

224. Tops nKOBEI HOMEDP dIEMEHTa B Tabmuie MeHeneeBa Mo3BoNISeT ONMPEACTUTh
qucio... (Beibepure Bce BepHBIE OTBETHI)

1) sneKkTpOHOB B aToMe

2) HYKJIOHOB B spe

3) mpoTOHOB B siape

4) sJieMeHTapHBIX YACTHI]

5) HeHTPOHOB B sape

225. AToMHBIH BeC AIIEMEHTa ONPEeseT YICO. . .
1) 25eKTpOHOB B aToMe

2) HEHUTPOHOB B sape

3) npoTOHOB B siApe

4) HyKJIOHOB B sIpe

226. Ucnyckanue HE COIPOBOXKIAETCSA N3MEHEHUEM 3aps10BOTO U
MAacCOBOTO YHCJIa AaTOMHOTO S/Pa.

1) anbda-yacTHIBI

2) raMMa KBaHTa

3) Gera-yacTUIBI

4) neiitpona

227. Anpda — pacnan npencTaBisieT co00H MOTOK ...
1) a5eKTpoHOB

2) HEWTPOHOB

3) mpoTOHOB

4) smep aroma reus

228. bera MuHyc - pacnaj npeJcTaBisier codoi MOTOK ...
1) snexkTpoHOB

2) HEHTPOHOB

3) mpoToHOB

4) sizep aTOMOB TelHs

229. OnuH 13 BUJIOB PaAMOAKTHBHOTO M3JIy4YEHHS MPEICTABISIET COOOH MMOTOK
OBICTPO IBIDKYIIMXCS SIICKTPOHOB. DTO  M3JIy4EHHE.

1) ramma

2) anbda

3) 6era MHUHYC

4) Gera mutoC

230.Ilpn _ pacmaje MaccoBOE YHCIIO sApa aT0OMa YMEHbLIaeTcs Ha 4, a
3apsI0BOE YKCIIO HA 2 3IEMEHTaPHBIX MOJOKHUTEIbHBIX 3apsia.

1) ramma

2) anbda

3) 6era muHyC
4) Gera miroc

231.Tlpu ___ pacnajie MaccoBO€ U 3apsiIOBOE YHCIIO HE U3MEHSIOTCS.
1) ramma

2) anbda

3) 6era MHHYC
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4) Gera umoc

232. B pesynbTare 2JeKTpOHHOTO OeTa-pacraja siipa aTromMa dJIeMEeHTa C 3apsI0BbIM

YHUCJIOM Z NOJIY4YacTCs sAApO aToMa 2JIEMEHTA € 3apAJ0BbIM YHCIIOM ...
nz-2
2)Z+1
3z-1
4)Z+2

233. AtomHOe 51p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnana sjupa aToma
9NIEMEHTA C 3apAIOBBIM YHCIOM Z, 001a1aeT 3apsI0OBBIM YHUCIIOM ...

1)z-1

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

234. AtoMHOe s11p0, BOHUKAIOIIEE B pe3ysbTare anb(ha-pacnana sjapa aroma
3JIEMEHTA C MACCOBEIM YHCIIOM A, 001a1aeT MacCCOBLIM YHUCIIOM ...

HDA-1

2)A-2

3)A-4

HA+1

235. HepacnaBmmmucs, depe3 HHTEpBaI BPEMEHH, PaBHBIN | epuomy
nojJypacmnana, octanercss % paJAMOaKTHBHBIX aTOMOB BeIlleCTBa

1) 33

2) 25

3) 75

4) 50

236. Yepes nHTEpBa)l BpeMEHH PaBHBIN | eproay moiypacrnajia pacraieTcs %

PaAnOAKTUBHBIX AACP BCUICCTBA.
1) 33
2) 25
3)75
4) 50

237. HepacnaBimmmucsi, Yepe3 WHTEpBaI BpEMEHH, paBHbIi 1/2 nepruoaa
HoJrypacnaja, OCTaHeTCsl % paJuOaKTHBHBIX aTOMOB BEI[ECTBA.

1) 33

2) 25

3) 75

4) 50

238. Uepes nnTepBasl BpeMeHH paBHBIN 1/2 meprnoja nosrypacmasa pacnajaercs
% paaMOaKTHBHBIX SJIEP BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B nporrecce CHIBHOTO B3aMMOICHCTBHUS IPUHUMAIOT YYACTHE ...
1) dboronsr

2) HeWTPOHBI

3) aneKkTpoHsBI

4) HelTpUHO

240. B npouecce snekTpoMarHuTHOro B3anmoaeictsust HE nmpuauMaror yuactue. ..

1) HEATPOHBI
2) poToHsI

3) 2J1eKTPOHBI
4) ipoTOHBI
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1) snekTpoHbI
2) dortonsl

3) HeHTpOHBI
4) poTOHbBI

1) HeHTpOHBI

2) HEWTPUHO

3) aHTHHEHTPUHO
4) IpoTOHBI

1) npotony
2) HeHTpOHY
3) anekTpony
4) porony

1) rpaBUTOHBI
2) poToHsI
3) DIIFOOHBI
4) 6030HBI

1) rpaBUTOHBI
2) doToHsI
3) DIHOOHBI
4) 6030HBI

1) rpaBUTOHBI
2) poToHsI
3) TIIFOOHBI
4) 6030HBI

1) rpaBUTOHBI
2) oTtoHsI
3) DIHOOHBI
4) 6030HBI

241. B npouecce ciadoro B3anmoeiicteust HE npuHUMaroT ydacTue ...

242.B IMpOUECCE DJICKTPOMArHuTHOTO B3aHMOHeﬁCTBHﬂ MPUHUMAIOT Y4acCTue ...

243. T1o3uTpOH SABNSETCS aHTHYACTHIICH 110 OTHOIICHUIO K ...

244, HepeHOC‘II/IKaMI/I rpaBUTAIIMOHHOI'O B38.I/IMOZ[€I>1CTBI/I$[ CUHUTAKOTCA ...

245, TlepeHOCUMKAaMU ANIEKTPOMArHUTHOTO B3aUMOJICHCTBHS CYUTAIOTCS ...

246. HCpeHOC‘II/IKaMI/I CHJIBHOTI'O BSaHMOﬂeﬁCTBHﬂ CUHUTAKOTCA ...

247. TlepeHocunKaMu c1ab0Oro B3auMOJICHCTBHS CUMTAIOTCS ...

IIo pe3yirTaraM TCECTa O6yanOHI€MYC$I BBICTABJIACTCA OLCHKA «OTIMYHO», «XOPOLIO»,

«YIOBJIETBOPUTEIBHO»  WJIU
Oll€HUBaHU

«HCYOOBJICTBOPUTCIILHOY,

COIJIaCHO  CIICAYIOIIMM  KpUTCPUAM

IIxauaa Kputepuu onenuanus (% npaBHJIbHBIX 0TBETOB)
Orenka 5 (omIn4HO) 80-100
Orenka 4 (xopor1o) 70-79
Orrenka 3 (YIOBICTBOPHUTEIIBHO) 50-69
Onenka 2 (HEYIOBJIETBOPUTEIHHO) menee 50
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JIMCT perucrpanuy U3MeHEeHH I

Home Homepa nucron OcnoBanue st | [lonmuck | PacmmudpoBka Jlata
p 3aMCHC HOBBIX AHHYII BHCCCHUA IIoAIncCcu
U3MEHE . BHECEHUS
HHBIX upoBa W3MEHEHUN
HUsA NU3MCHCHU A
HHBIX
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