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1.Ilnannpyembie pe3yabTaTbl 00y4eHHs M0 JUCIHUIINHE,
COOTHECEHHbIE ¢ IVIAHMPYeMbIMH pe3yiabTaramu ocBoenusi OINIOII

1.1. Heap u 3a71a491 AU CHUANIAHBI

bakanaBp no nanpasinenuto 06.03.01 buonorusi n1omkeH OBITh MOATOTOBICH K PEIICHUIO
3aja4 rpodeccrnoHalbHOM 1eATeNIbHOCTH OPraHU3alMOHHO-YIIPaBICHYECKOT 0 THIIA.

Heabo AUCHUILTUHBI SBISETCS — (POPMUPOBAHUE TEOPETUUYECKUX 3HAHHMA, MPAKTHUECKUX
YMEHUW W HaABBIKOB B 00JacTH (U3WKH, HEOOXOIWMBIX [IJISI OCYIIECTBJICHHUS OHOJOTHYECKOU
9KCIEPTU3bl U MOHUTOPUHTA COCTOSIHMSI MPUPOJHOM CpeAbl B COOTBETCTBHM C (OPMHUPYEMBIMU
KOMTICTCHITHSIMH.

3agauu TUCIUIUIMHBI BKIIOYAIOT:

1. NU3ydeHue Gpu3nuecKux SIBICHUN W 3aKOHOB M T'PAHUIl MX MPUMEHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHM (PU3NYECKUMU BEIMUYMHAMU, UX ONPEACICHUIMU, (PU3NUECKUM CMBICIOM, crioco0aMu
U eIMHULIAMU U3MEPECHHUSL.

2. IlpuoGpereHne HaBBIKOB pabOThHl C¢ mnpubopamu u obOopymoBaHueM (PU3MUECKON
naboparopur; HABBHIKOB HCIONB30BAHUS PA3IMYHBIX METOMUK (DU3MUECKUX U3MEPEHHH W
00pabOTKM HSKCHEPUMEHTAIbHBIX JAaHHBIX; HaBBIKOB MPOBEICHHUS aJE€KBATHOTO (PU3UUECKOIrO
MOJICTTHPOBAHUSI.

3. IlpumeHeHne B CBOEH MPAKTUUECKOW NEATETbHOCTH 3HAHMK MO (PU3WKE I perieHUs
TEOPETUYECKHUX U TPON3BOJICTBEHHBIX 3a]1a4.

1.2. KoMneTeHUMN ¥ HHAMKATOPBI UX JOCTHKEHUIH
VYK-1. CrnocobeH ocCymecTBIATh IMOWUCK, KPUTHYECKHH aHalIW3 W CHUHTE3 HH(OpPMAIINH,
MPUMEHSATh CUCTEMHBIN MOAXO/ JIJIsl PEIICHHs] OCTABJICHHBIX 3aa4

Kon u HaumenoBanue ®opmupyemsie 3YH
HH/IUKATOpa TOCTHKCHUS
KOMIICTCHIIMU

Na-1. YK-1 3HAHUS OO0y4arouuiics J0JKCH 3HAThOCHOBHBIC (DU3MUYCCKUC OIBITHI K METOBI

OcymiecTBIsIeT NOUCK, UCCJICIOBAHNS, HA3HAUYCHUE U MPUHIMIBI JCUCTBUS BKHCHUIIIHX

KPUTUYECKUN aHATHU3 U ¢mnueckux npudopos (51.0.08 —3.1)

CHHTE3 HHPOPMAaLIUH, YMEHUS OOy4aronuiics T0JKEH yMETh padoTaTh ¢ MPHOOpaMu U 000PYIOBaHHEM

CIOCOOCH MPUMEHSTH (uzrueckoi 1abopaTopuH, UCIIOJIH30BATh METOIBI aJIEKBATHOTO

CUCTEMHBIH ITOAXO IS (hU3MIECKOTO MOAETMPOBAHNUS IS PEIICHHUS THITOBBIX 337144

peIIeHHs TOCTaBICHHBIX npodeccronanpHoi gesirenpHocTH (51.0.08 - V. 1)

3amaq HaBBIKA OO0yJaronuiics JOJDKCH BIaIeTh HABBIKAMH IPUMEHEHHST OCHOBHBIX
METOAOB (PU3UKO-MATEMaTHUECKOTO aHATTN3A TSI PEIICHHS THITOBBIX 3a/1a9
po¢eCcCHOHANBHOM AesITeIPHOCTH; HABBIKAMH MPABHILHON SKCIDTyaTalllnN
OCHOBHBIX IPHOOPOB M 000pynoBaHUS PU3UIECKOH TabopaTopuy;
00paboTKN 1 UHTEPIPETUPOBaHNUS pe3ynbTaToB skcnepumenTa (51.0.08 -
H.1)

OIIK-6. CriocobeH HCmob30BaTh B MPO(PECCHOHANBHON AEATENbHOCTH OCHOBHBIE 3aKOHBI
Gu3uKH, XUMHUH, HAyK O 3emie W OHOJIOTHH, NPUMEHSATh METOJbl MAaTEMAaTHYECKOrO aHaIW3a U
MOJICIIUPOBAHMS, TEOPETHUECKUX M HKCIEPUMEHTAIBHBIX HCCIEAOBAaHUM, NpPHOOpETaTh HOBBIC
MaTEeMaTHYeCKUEe W E€CTECTBEHHOHAYYHBIC 3HAHUS, MCIIONb3ys COBPEMEHHBIE 00pa3oBaTEIbHBIC U
UH(POPMALMOHHbIE TEXHOJIOTHI

Kon u HauMeHoBaHME HHIUKATOPA ®opmupyemsie 3YH
JOCTHXKEHHSI KOMIETEHINU

Ua-1. OIIK-6 3HaHUs OOyyaronuiicst JOJKEH 3HaThOCHOBHBIE (PH3NYECKUC
[IpumensieT B npodeccHOHATBHOM BEJIMUMHBI, TOHSTHS, siByeHus], 3akoHbl (51.0.08 —3.1)
JIeITeIbHOCTH OCHOBHBIE 3aKOHBI (DPM3HKH, yMEHUs OOyyaronuiicst JODKEH YMETh HCTOJIKOBBIBATH CMBICIT
XMMUH, HayK 0 3emiie 1 OHOJIOTHH, (U3MYECKUX BEJINYUH U IOHATHH; YKa3bIBaTh, KAKUE
HNPHUMEHSET METOIBI MATEMAaTHYECKOTO 3aKOHBI ONUCHIBAIOT (PM3MYECKUE SBICHUS U IPOLIECCHI
aHaM3a U MOJICIIUPOBAHUS, TEOPETHUECKUX U (b1.0.08 -V¥.1)
OKCIEPUMEHTANILHBIX UCCIIEA0BAHUI, HaBBIKH OOyu4aromuiicst JOIKEH BJIIETh HABBIKAMU
MaTeMaTHYCCKHUE M ECTCCTBEHHOHAYTHBIC UCTIONIb30BaHNS OCHOBHBIX (PM3MYIECKUX 3aKOHOB U
3HAHUS, HCTI0JIb3Ysl COBPEMEHHBIE NPUHIUIIOB JUISl PEIICHUS TUIOBBIX 33134




obpazoBaTesbHbIC H HH()OPMAIMOHHBIE
TEXHOJIOTHH

npodeccuonabHOM nesrenpHocTr (b1.0.08 - H.1)

2. MecTo nucuumianibl B cTpykrype OITOII

obpasoBarenbpHOI nmporpammel OakanaBpuara (51.0.08).

3. O0beM TMCUMIIMHBI M BU/IbI YUeOHOH padoThI

O0pem mucrMiuiHbl  «Pusnka» cocraBisier S

aKaJeMHUYeCKHX Jaca (mayee 4acoB). J[uciuruimna n3ydaercs:

- ouHas ¢popma oOydenus B 1 u 2 cemecTpax

3.1. Pacnipenesienne 00beMa QUMCHUILUIMHBI 10 BUAAM Y4e0HOH padoThl

3a4CTHBIX CIAHMHMHIIBI

Jucuumnuaa «®Du3nka» OTHOCHTCS K 00s3aTelIbHONM YaCTHOCHOBHOHM Tpo¢hecCHOHATBLHOM

(3ET), 180

Bun yue6HO# paboThI

KonmaecTBo yacos

10 OYHOH opMe 0OydeHHUs

KonTakTHas padora (Bcero) 74
B TOM 4YHCJie TPAKTHYeCKasi OAr0TOBKA
Jexyuu (J1) 32
Jlabopamopuwie 3anamus (J13) 42
CamocrositesibHas padora odyuawuuxcs (CP) 79
KoHuTpoJub 27
3ayer
IK3aMeH
Hroro 180
3.2. Pacnpenesienue yueOHOIro BpeMeHH MO pa3/ieiaM U TeMaM
Ounas popma o0yueHust
B TOM 4HCIIe
No Bcero KOHTAaKTHas
oMbl HaumMeHoBaHue pasjesna U TeMbl 4ACOB paGota CP KOHTpOI
J J3
1 2 3 4 5 6 7
Paznen 1. Mexanuka
1.1 Marepust. JIBrKeHHE 3 3 X
12 dusnueckre BENUYMHbI U UX u3MepeHne. OCHOBHbIC 26 2 0.6 X
HM3MEpHUTENbHbIE IPUOOPBI
1.3 MeTouKa BBIIOJIHEHUS HEMOCPEACTBCHHBIX M3MEPCHUI 2,6 2 0,6 X
14 MeTtojvKa BBITTOJTHEHUST KOCBEHHBIX U3MepeHuit. [ paduaeckuit 26 2 06 X
) Croco0 MpeACTaBICHUS PE3YJIETATOB U3MEPECHHUS ' '
15 DJIeMEHTBI IOCTYIATEIbHOTO ABMIKCHHS 2,1 2 0,1 X
1.6 IIpoBepKa 3aKOHA COXPAHEHHUS HMITYJIbCa 2,6 2 0,6 X
1.7 DJIeMEHTBI BPAIIATSILHOTO IBHKCHUS 2,1 2 0,1 X
1.8 M3ydeHre OCHOBHOTO 3aKOHA THHAMHUKHU BPAIICHHUS 2,6 2 0,6 X
1.9 DJIEMEHTHI KoJie0aTeIbHOE IBUKCHIE 3 3 X
1.10 HccnenoBanue kos1e06aTesibHOTO ABMKEHHS, U3MEPEHUE 26 2 06 X
YCKOPEHWMsI CBOOOAHOTO MAICHHUS ITPY ITOMOIITH MasSTHUKA ' '
1.11 MexaHnnueckue BOJIHbI 2,1 2 0,1 X
1.12 OCHOBBI CIICIMAIBHON TEOPUH OTHOCHTEIIBHOCTH 3 3 X
Paznen 2. Monekynsipaas pu3uka ¥ TEpMOIMHAMHKA
21 OCHOBBI MOJIEKYISIpHO-KHHETHUIECKOM Teopuu (MKT). 21 2 0.1 X
SIBnenust mepeHoca
2.2 MornekynsipHble SIBIEHUS B ra3ax 3 3 X
2.3 MornekymsipHbI€ SIBJICHUSI B XKUJKOCTSIX 3 3 X
2.4 Wccnenosanue TeueHus BI3KOH KUIKOCTH 2,7 2 0,7 X
HUccnenoBanue CBOWCTB MOBEPXHOCTHOTO CJIOS XKUIKOCTH,
25 n3MepeHne Kod(pGHUIUCHTa TOBEPXHOCTHOTO HATSHKEHHUS 2,7 2 0,7 X
KHJKOCTH
2.6 MornekymsipHbIe SIBJICHUS] B TBEPBIX TeJIaX 3 3 X




2.7 W3yuenne 3akona ['yka 2,6 2 0,6 X

2.8 M3MepeHne MOIyIIsl yIIPYTOCTH 2,6 2 0,6

2.9 IlepBoe Ha4aI0 TEPMOANHAMUKH 2,1 2 0,1 X

2.10 Bropoe Haya0 TepPMOTUHAMUKA 2,1 2 0,1 X

Paznmen 3. DieKTpUYIECTBO U DJIEKTPOMArHETU3M

3.1 DJIEKTPUUYECKOE TI0JIC B BAKYYME 2,1 2 0,1 X

39 DnexTpudeckue nenu. Mamepenne Gpu3ndecKux BETHIUH 26 2 06 X
AIIEKTPOU3ZMEPHUTENILHBIME TIPUOOPAMHU ' '

3.3 BeniecTBo B 2JEKTPHUUECKOM I10JIE 3 3 X

3.4 ITocTosiHHOE MarHUTHOE T0JIE B BAKYYME U BEILLIECTBE 2,1 2 0,1 X

3.5 Wccnenosanue MarHMTHOTO ITOJIS OCTOSTHHOIO MAarHUTa 2,7 2 0,7 X

36 HccnenoBanue 3eKTPOIPOBOIHOCTH MOTYTIPOBOIHUKOB. 27 2 07 <
M3yueHne moaynpoBOIHUKOBOTO MO/ ' '

37 JIBrkeHue 3apsKEHHbBIX YACTHUIL B JIEKTPUIECKOM U 7 7 X
MAarHUTHOM M0JIE

3.8 IToCTOSIHHBIN ANMEKTPUYECKUHA TOK 7 7 X

39 DJeKTpOMAarHUTHAS HHAYKIUS U IEPEMEHHBIN SIICKTPHUYECKHIA 2 2 <
TOK
HccnenoBanue NepeMEHHOTO U BBITIPSMIICHHOTO TOKA MPH

3.10 55 2 3,5 X
MOMOIIH ocIpuIorpada

3.11 ONeKTpOMarHuTHOE MoJie 2 2 X

Pasnen 4. OnTuka

4.1 OneMEeHTHI TeOMETPUYECKON ONTUKU 7 7 X

42 W3mMepeHue mokaszareis MpeJOMIICHUS U KOHIICHTPAIUU 55 2 35 X
pacTBOpOB pedpakToOMETPOM ' '

43 Usmepenne pa3MepoB MasibIXx 00bEKTOB MPU TIOMOIIH 55 2 35 X
MHKPOCKOIIA

4.4 M3MepeHne npe/elia pa3spenieHus ONTHIECKOro mprudopa 55 2 3,5 X

4.5 DNeMEeHTHI BOJTHOBOH ONTHKH 4 4 X
HccnenoBanue BOJTHOBBIX CBOMCTB CBETA, U3MEPEHHE JJIMHBI

4.6 CBETOBOMW BOJIHBI IPH ITOMOIIH AU(GPAKIIMOHHON PEIICTKH MTPH 55 2 3,5 X

IIpAMOM TAACHUHN CBETA

HccnenoBanne BOJTHOBBIX CBOMCTB CBETA, U3MEPEHHE JJIHHBI
4.7 CBETOBOI BOJIHBI ITPH ITOMOITH TU(QPAKIINOHHON PEIIETKH TIPH 55 2 3,5 X
HAKJIOHHOM IaICHUU CBETa

I/IsyquI/[e NOJAPpUMETPA, UBMEPCHUEC KOHLICHTpAlIUN

4.8 5,5 2 3,5 X
pacTBOPOB ONTHYECKH aKTHBHBIX BEIICCTB

4.9 I'pagyupoBKka CIEKTPOCKOIA U UCCIIEIOBAHUE CIIEKTPOB 55 2 3,5 X

4.10 OneMeHTHI KBAaHTOBOI ONTHUKU 2 2 X

Paznen 5. KBanToBas ¢usnka. dusnka aroma, aTOMHOTO SIpa ¥ 3JIEMEHTAPHBIX YaCTHIL

51 OeMEeHTHI KBAaHTOBOM MEXaHUKU 2 2 X

52 OnemMeHTH! pHU3MKK aToMa 2 2 X

53 OneMeHTH! PU3MKU aTOMHOTO Spa U 3JIEMEHTapHBIX YaCTHI] 2 2 X
Kontpons 27 X X X 27
HUroro 180 32 42 79 27

4. CTpPyKTypa U cofepKaHue TUCHUILINHBI, BKJIIOYAKIIee MPAKTHYECKYI0 MOATOTOBKY

[IpakTUdeckass MOATOTOBKA MpPU peAM3allii y4eOHBIX MPEIMETOB, KYPCOB, JHUCIUTUINH
(Momyneil) oOpraHu3yeTcss IMyTeM TPOBEACHUS TNPAKTUYECKUX  3aHATHN, MPAKTUKYMOB,
7a00paTopHBIX PadOT M MHBIX aHAJIOTHYHBIX BUJOB YYEOHOU IEATEILHOCTH, MPEIyCMaTPHBAIOIINX
ydacTue OOydYalomIUXCs B BBIMOJIHEHUU OTACIBHBIX 3JEMEHTOB pa0OT, CBS3aHHBIX C Oymymieu
poeCCHOHATLHON JACSITEIbHOCTBIO.

[TpakTHdeckas MOATOTOBKA MOXKET BKIIFOYATh B CEOSI OTJICIbHBIE 3aHSATHS JIGKIIMOHHOTO THUTIA,
KOTOpBIC MPEAYyCMaTPUBAIOT TMepeaady ydyeOHoW mHGOpMauu o0y4yaromnuMcs, HEOOXOIUMOMN ISt
MOCIIEAYIOIIETO BBIMOIHEHUS PabOT, CBSI3aHHBIX ¢ OyayIiei npodecCHoHaIbHOM NesTeIbHOCTBIO.

PexomenryeMblii 00beM TPAKTUYECKOW MOATOTOBKH (B TMPOIIGHTaX OT KOJMYECTBA YacOB
KOHTAKTHOUM pa0oThI) I JUCIUILTAH, PEaTH3yIOIINX:

- yauBepcanbHbie komnerenuuu (YK) ot 5 no 15 %

- obmenpodeccuonanpabie komnerennun (OI1K) ot 15 mo 50 %.
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4.1. Conep:xaHue TUCHHUILINHBI

Pa3zgen 1. Mexanuka

Martepus u ee Buabl. [[Bmkenue u ero popmbel. KuHeMaTHka mOCTYMaTeIbHOTO JIBUKEHUSI.
JluHaMHKa NOCTYIATEIbHOTO JBHKEHUSA. ODHEPreTUYECKHE XapaKTepUCTUKH IOCTYNATEIbHOTO
nBwxeHus. KuHemaTuka BpamiaTenbHOro JBHKEHHs. [luHaMuka BpallaTeIbHOIO JABUKCHUS.
DHepreTuyeckue XapakTEpPUCTUKH BpaAIIaTEIbHOTO JBUKEHHS. XapaKTePUCTUKH KoJieOaTeabHOe
IBUKEHHE. BUIBI MeXaHMUYECKHUX KONeOaHWi W WX ypaBHEHHS. ['apMOHMYECKHI OCIHIUISITOP.
BosHOBO# Tporiecc U €ro XapaKTEepUCTUKHU. THIbl MEXaHWYECKUX BOJH. OCHOBHBIE MOJOKEHUS
crenuanbHoit Teopun oTHocuTenbHOCTH (CTO). OcHOBHBIE 3aKOHBI CHEIUATIBLHON TEOPHUH
OTHOCHUTEJIbHOCTH.

Pazgen 2. MoJjiekyasipHasi pu3uKa U TEPMOJAMHAMHUKA

OcCHOBHbBIE TIOHSITUST WM ypaBHEHUS MOJEKYIspHOW ¢u3nuku. OCHOBHBIE TMOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKOW TeopuH. JIBM>KEHME MOJIEKyJd BelecTB. SBiIeHus mnepeHoca.
MonekyinsipHble siBIeHUs B ra3ax. MoJieKyisipHbIe SIBIECHUS B )KUAKOCTSIX. MOJEKYIsIpHbIC SBICHUS
B TBepAbIX Teiax. OCHOBHBbIE NMOHATUS TEPMOJMHAMUKU. BHyTpeHHss sHeprus rasa. TeroBoe
usnydenue. llepBoe Havyaso TEPMOJMHAMHKHA M €ro NMPUMEHEHHE K H30mpoleccaM. TersioBbie
JBUTATENN. DHTponus. Bropoe Havyano TepMOAMHAMUKH.

Pa3nes 3. Di1eKTpUYeCTBO M 3J1eKTPOMATrHETH3M

DJIEKTPOCTaTUKA. DJIEKTPUUYECKOE I0JI€ B Bakyyme. BelecTBo B AJIEKTPUUECKOM MOJIE.
OCHOBHbBIE TIOHSITUSI TOCTOSIHHOTO JJIEKTPUYECKOr0 ToKa. (OCHOBHBIE 3aKOHBI IOCTOSIHHOTO
BJIEKTPUYECKOro TOKA. [IOCTOSITHHBIN 3JEKTPUYECKU TOK B PA3JIMYHBIX cpefax. MarHuTHOE MoJIe,
€ro CBOMCTBA U XapaKTEPUCTUKU. MarHUTHBIE CBOMCTBA BEILIECTB. DIEKTPOMArHUTHAS UHIYKIUS U
caMouHAyKIUs. [lepeMeHHbIN 3EKTPUUYECKUN TOK. DJIEKTPOMArHUTHOE T0JI€. DJIEKTPOMAarHUTHBIE
Kosie0aHus. DIEKTPOMArHUTHBIC BOTHBEI.

Pa3zgen 4. OnTuka

DneMeHTHl reoMeTpudeckoil ontuku. nTepdepenus ceeta. Judpakuus v noiaspusanis
ceera. Jlucnepcus cera. TemmoBoe wusnydenune. DPororddexr. Dhdexr Kommnrona. JlaBnenue
CBeTa.

4.2. Conep:xanue JeKIui
Ounas popma 00y4eHust

Ne /i HaumenoBanue nexuun KonnuectBo | I[lpakrtuyeckas
4acoB MOATOTOBKA
1 DJIEMEHTHI IOCTYNATEIhHOTO JABMKESHUS 2 +
2 DJIeMEHTHI BPAIATEIbHOIO IBHKCHHUS 2 +
3 MexaHH4YeCKHEe BOJIHbBI 2 +
4 OcHOBBI MOJIEKYIsIpHO-KHHeTHIecKol Teopun (MKT). SBneHus nepeHoca 2 +
5 [epBoe HaYaJIO0 TEPMOTHUHAMHUKU 2 +
6 Bropoe Hayaio TEpMOIHHAMUKI 2 +
7 DIEKTPHUIECKOE MOJIC B BAKYYME 2 +
8 IToCTOSIHHOE MAarHUTHOE TI0JIC B BAKYYME M BEIICCTBE 2 +
9 DneKTpoMarHuTHasE HHAYKIHS U IEPEMEHHbII JIEKTPHYSCKHI TOK 2 +
10 DJIEKTPOMAarHUTHOE I0JIC B BAKYYME 2 +
11 OeMeHTHI BOTHOBOH ONTHKH 4 +
12 DIeMEHThI KBAHTOBOH ONTHKH 2 +
13 DyeMeHThI KBAHTOBOM MEXaHUKU 2
14 DneMeHThI QHU3MKK aTOMa 2 +
15 DneMeHThl GU3NKH aTOMHOTO SIpa U DJIEMEHTAPHBIX YaCTHII 2 +
Hroro 32 17%
4.3. Conep:xanue JIaDOpPaTOPHBIX 3aHATHIA
Ounas ¢popma o0yueHust
Ne HaumeHnoBanue 1a00paTopHOTO 3aHATUS KomnuectBo | Ilpaxtuueckas
n/n 4acoB IIOJITOTOBKA
1 | ®usuyeckue BeIMYUHBI B UX u3Mepenne. OCHOBHbBIC H3MEPUTEIBHBIC IPHOOPHI 2 +
2 | MerojivKka BBITIOHEHUSI HEIIOCPEJICTBEHHBIX H3MEPEHHI 2
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3 | Meroauka BBITIOIHEHHUS KOCBEHHBIX M3MepeHui. [ paduaeckuii crocod 2 +
[PEJICTABJICHUsI PE3YIBTATOR H3MEPEHHS

4 | TlpoBepka 3aKOHA COXPAHEHHS UMITYJIbCA 2 +

5 | M3yueHue OCHOBHOTO 3aKOHA JIMHAMHKH BPAIICHHUS 2 +

6 | UccnenoBanue koneOaTeIbHOTO NBMKCHUS, U3MEPEHUE YCKOPEHUSI CBOOOTHOTO 2 +
14 ICHUS IPH TIOMOIIK MasiTHUKA

7 | UccnenoBaHue TeUeHHUs BSI3KOM KUIAKOCTH 2 +

8 | HUccnenoBanue CBOMCTB MOBEPXHOCTHOTO CIIOS YKHUKOCTH, U3MEPEHUE 2 +
KO3 PHIHEHTa TOBEPXHOCTHOTO HATSKEHUSI KHIKOCTH

9 | N3yuenne 3akona ['yka 2 +

10 | Mi3amepeHue Moayist yIIpyrocTH 2

11 | Dnexrpuueckue uenu. M3mepenue Gu3ndecKux BEJININH 2 +
AIIEKTPOU3ZMEPHUTENILHBIMU TIPUOOPAMHU

12 | WccrnenoBannue MarHUTHOTO MOJISl IOCTOSIHHOTO MAarHUTa 2 +

13 | UccrnenoBanue 3JIEKTPOIPOBOAHOCTH ONTYIIPOBOIHUKOB. M3yueHue 2 +
MOJTYIPOBOJAHUKOBOTO JMO/IA

14 | UccnenoBanue MepeMEHHOTO U BBITPSIMIIEHHOTO TOKA MPHU MTOMOIIH 2 +
ocruorpada

15 | V3mepenue nokaszaress MPEIOMIICHHSI U KOHIIEHTPALUU PACTBOPOB 2 +
pedpakToMeTpoM

16 | M3meperne pa3MepoB MaIbIX 00BEKTOB ITPH ITOMOIIH MUKPOCKOIA 2 +

17 | N3mepenue npepena pa3penieHnsi ONTHYECKOTo Mprudopa 2

18 | UccrenoBanue BOJHOBBIX CBOMCTB CBETA, H3MEPEHHUE JIHHBI CBETOBOM BOJIHBI 2 +
[P IOMOUIH AXPPAKIHOHHON PEIISTKH IPH [IPSIMOM Ma/ICHHH CBETA

19 | UccnenoBaHue BOJHOBBIX CBOMCTB CBETA, H3MEPEHHUE ITHHBI CBCTOBOM BOJIHBI 2
[P IOMOUIH AU(PPAKIHOHHON PEIISTKH IPH HAKJIOHHOM I1a/ICHHU CBETa

20 | UzydeHue nonspuMmeTpa, M3MEpEeHHE KOHLIIEHTPALUH PACTBOPOB ONTHYECKH 2 +
AKTHBHbBIX BEILIECTB

21 | I'pagynpoBKa CIICKTPOCKOIA W UCCICI0OBAHUE CIICKTPOB 2 +
Hroro 42 18%

4.4, Conep:xaHue MPpaKTHYECKUX 3aHATHI
IIpakTHueckue 3aHATHS HE PELyCMOTPEHBI

4.5. Buabl u coiep:kaHNe CAMOCTOATEIbHOM PadoThl 00y4aroIMXCst
4.5.1. Buabl caMOCTOSITEIbHOM PaboThl 00y4ar0 M XCsi

Bun camocTosTensHOI paboThl 00yJIaromuxcst KonnuecTBo gyacos
10 OYHOH opMe 0OydeHHUs
IToaroToBKa K JJAOOPATOPHBIM 3aHATHIM H K 3aIIUTE JJA0OPATOPHBIX padboT 38
CaMocTosATeIbHOE N3YUCHHE OTACIBHBIX TEM M BOIIPOCOB 35
IToaroToBKa K 3a4€Ty 6
Hroro 79

4.5.2 Conep:kaHue cCaMOCTOATEIbHOI padoThl 00YYAKOIUXCS

Ne o/mt HanmenoBanue tem KosmuecTBo yacos
10 OYHOH opme
o0ydeHus

1 Marepust. J[BuxeHune 3

2 dusnueckre BeIUYUHbl U UX u3MepeHne. OCHOBHbIC H3MEPHTEIbHbIC NPUOOPHI 0,6

3 MeToarKa BBITIOJIHEHHSI HEIIO CPSICTBECHHBIX M3MEPCHUI 0,6

4 MeToauKa BBITTOTHEHUS] KOCBEHHBIX n3MepeHuit. [ paduueckuii criocod 06
MIPEJICTABJICHUS PE3yIBTATOB H3MEPCHUS '

5 OneMeHTHI NOCTYNAaTeIbHOIO JBHKEHUS 0,1

6 ITpoBepka 3aKOHA COXpAaHEHHs UMITYIIbCa 0,6

7 OneMEeHTHI BPallaTeIbHOTO ABHKEHUS 0,1

8 M3yueHre OCHOBHOTO 3aKOHA JMHAMHUKHU BPAIICHUS 0,6

9 DIeMEHTBI KOJIeOATEeIbHOES ABIDKCHHE 3

10 HccrenoBanue koreOaTeIbHOTO IBHKCHUS, I3MEPECHUE YCKOPEHUS CBOOOTHOTO 06
NaJICHUs P IOMOIIK MasiTHUKA '

11 MeXaHHuueCKUe BOJIHBI 01




12 OCHOBBI CIICIMAIBHON TEOPHUH OTHOCHTEIBHOCTH 3
13 OcHOBBI MOJIEKYIsSIpHO-KHHETHUECKOH Teopun (MKT). SIBeHus nepeHoca 0,1
14 MonekyisipHbI€ SBICHUS B ra3ax 3
15 MoneKyisipHbI€ SIBICHUS B )KHJIKOCTIX 3
16 HccnenoBaHue TEUEHUSA BI3KOM KUIAKOCTH 0,7
17 HccnenoBanne CBOMCTB HOBEPXHOCTHOTO CJIOS JKUIAKOCTH, H3MEPEHHE 07
K03 pHLIEHTa NOBEPXHOCTHOTO HATSDKEHUS! JKHJIKOCTH '
18 MornekynsipHble SIBICHHSI B TBEPJbIX TeIax 3
19 W3yuenue 3akoHa ['yka 0,6
20 H3MepeHue Moayls yIpyroctu 0,6
21 [TepBoe Hauaj0 TEPMOAMHAMUKH 0,1
22 BTopoe Hauano TepMOIMHAMUKHU 0,1
23 OnexkTpuueckoe nonie B BaKyyme 0,1
24 Onekrpuyeckue nenu. Vizmepenne Gpu3nueckux BeITHUHH 06
IIEKTPOU3MEPHUTEILHBIMU IPHOOpPaMH '
25 BelecTBo B 3EKTPUUYECKOM I10JIE 3
26 ITocTosiHHOE MAarHUTHOE MOJIE B BAKYYME U BELLIECTBE 0,1
27 WccnenoBanue MarHUTHOTO IOJIST IIOCTOSIHHOIO MAarHUTa 0,7
28 HccnenoBanue 35eKTPONPOBOTHOCTH TIOJTYIIPOBOIHUKOB. M3yueHne 07
MIOJIYTIPOBOAHUKOBOTO JIHOJa '
29 JIBr>KeHHe 3apsHKEHHbIX YaCTHUIL B 3JIEKTPUYECKOM U MarHUTHOM I10JIe 7
30 IToCcTOSIHHBIN IEKTPUUECKUN TOK 7
31 DnekTpoMarHuTHast MHAYKLMS U IIEPEMEHHBIN JJICKTPUUECKHN TOK
32 HccnenoBanue repeMEeHHOTO M BHITPSIMIIEHHOTO TOKa NPH MTOMOLIH ocLiuiorpada 3,5
33 OIeKTpOMarHuTHOE 1oJIe
34 OneMeHTbI TeOMETPUUECKON ONTUKU 7
35 W3mepenue nokazaress NpeOMIICHHS] 1 KOHIIEHTPAIUU PacTBOPOB 35
pedpakroMeTpoM '
36 H3mepeHue pa3MepoB MaJIbIX 0OBEKTOB PU MOMOITH MHUKPOCKOIIA 3,5
37 V3mepeHue npeiesa paspelieHns ONTHYECKOro npudopa 3,5
38 DyieMEeHTBI BOJIHOBOW ONTHUKH
39 HccnenoBanue BOJTHOBBIX CBOIMCTB CBETa, M3MEPEHHE JJIMHBI CBETOBOW BOJIHBI IIPH 35
MOMOIIM TU(PPAKIIMOHHON PEIISTKH IIPH NPSMOM MaJIeHUH CBETa '
40 HccnenoBanue BOJIHOBBIX CBOMCTB CBETA, U3MEPEHHE ITTUHBI CBETOBOM BOJIHBI MPH 35
MOMOIIY TU(PPAKIIMOHHON PEIISTKH MPH HAKJIOHHOM IaJICHHU CBETa '
41 W3ydenue nonsipuMeTpa, i3MEpeHHEe KOHLIEHTPALUH PACTBOPOB ONTHYECKH 35
AKTHBHBIX BEIICCTB '
42 I'pagyupoBKa CIIEKTPOCKOIA M HCCIICIOBAHNE CIIEKTPOB 3,5
43 DeMeHTHI KBAHTOBOI ONTHKH
44 OneMeHTHI KBAHTOBOH MEXaHUKH
45 DneMeHThl GU3NKH aToMa
46 DneMeHThl GU3NKH aTOMHOTO sIpa U DJIEMEHTAPHBIX YaCTHII
Hroro 79

5. Y4eOHO-MeToIHYeCKOH 00ecnieyeHre caMOCTOSITEILHOI padoThl 00y4aroIMXCsl M0
AUCHUILINHE

YyebHo-MeTonmuueckue pa3padborku umerorcs B Hayunoit oubnuoreke ®I'bOY BO HOxHO-
VYpanbckuii ['AY:

1. ®usnka [DNEKTPOHHBIN pecypc|: METOAMYECKHE YKa3aHHUs K Ja0OpaTOPHBIM 3aHATHSIM
Uit o0ydaromuxcss 1o HampaBieHuro moarotoBku: 06.03.01buonorus, HanmpaBIeHHOCTH:
buoskonorusi, ypoBeHb BbICIIero ooOpazoBanus OakamaBpuar, popma oOyuenust — ounas / Coct. C.B.
Hlamuna, H.P. HlrameBa. - Tpounk: HxHo-Ypanbckuii T'AY, 2023. — 103 c. Pexum
nocryma:https://edu.sursau.ru/course/view.php?id=8431.

2. INamuna, C. B. ®usuka [DJEKTPOHHBIA pecypc]: METOIMYECKHE PEKOMEHIAIMH I10
OpraHM3alMil CaMOCTOSTENbHONW paboThl ig OOYyYaroIIMXCSl 10 HAaIpaBICHUIO MOATOTOBKU:
06.03.01 Bbuonorus, HanpaBiaeHHOCTh: bruoskonorus, popma odyuenust — ounas / C. B. llamuna. -
Tpowurtk: HOxHO-Ypanbckuii T'AY, 2023. - 41 C. Pexum
nocrymna:https://edu.sursau.ru/course/view.php?id=8431.
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6.@0oHA OLEHOYHBIX CPEACTB /1JIsl MPOBEIeHHs MPOMEKYTOUHON aTTeCTAIHH 00yl IMXCS
10 JIMCUHUIIHHE
Jlnist yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MMOATOTOBKHU oOyyaromuxcs TpedoBanusim GI'OC
BO pazpabotan ¢oHJ OLIEHOUHBIX CPEIACTB Ul TEKYIIErO KOHTPOJS YCIEBAEMOCTH U NMPOBEICHUS
POMEXYTOYHOM aTrTecTaluu oOyyaromuxcs MO0 AucuuruinHe. @OHA OLEHOYHBIX CPEACTB
npencrasieH B [Ipunoxxenun.

7.OCHOBHAA M IOTMOJHUTEJIbHAsI y4eOHas JUTepaTypa, Heo0XoauMasi 1Jisi 0CBOECHUsI
AUCHUTITHHBI
OcHOBHasi U JONOJHUTENbHAS ydeOHas nureparypa umeercs B Hayunoit OubnamoTreke u
ANEKTPOHHOU MH(pOopMarmorHo-o0pazoBarenbHoM cpeae ®I'BOY BO I0xHo-Ypanbckuit [AY.

OcHoBHas:

1. I'paGosckwit, P. . Kypc dusuku : yuebnoe nmocodue ais By3oB / P. U. I'pabosckuit. — 13-
e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Tekcr :
ANIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-ONOIMOTeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/184052 (mara o6pamienus: 30.03.2023). — Pexum gocrtyma: s
aBTOPHU3. I10JIb30BATEIICH.

2. ranog, U. B. OcHoBwl dusuku u 6uodusuku : yauednoe nocodbue / M. B. iBanoB. — 2-¢
u3a., ucnp., nomn. — Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-1350-8. —
Texkct : omekrponHbii //  Jlamb : dnekTpoHHO-OMOnmorewyHas cuctema. —  URL:
https://e.lanbook.com/book/210917(nara obOpamenus: 30.03.2023). — Pexum pgoctyma: s
aBTOPU3. MMOJIB30BATEIICH.

3. amuna, C. B. ®usnka. DIeKTpudecTBo U nekrpomarueTusm. Ontuka. Pusnka aromMma u
aTOMHOTO sifpa : yueOHoe nmocooue st By3oB / C. B. Illamuna. — Cankr-IletepOypr : Jlans, 2022.
— 172 c¢. — ISBN 978-5-8114-8856-8. — Tekct : snekrpoHHbId // JlaHb : 3JIEKTPOHHO-
oubmoreunass cucrema. — URL: https://e.lanbook.com/book/200375(nata  oGparieHus:
30.03.2023). — Pexum nocrtyma: uisi aBTOPH3. TOTb30BATEICH.

JdonmostHuTEIbHAS

1. 3ucman, I'. A. Kypc o6mieit ¢puzuku. B 3 T. : yue6HOE mocobue a1t By30B : B 3 Tomax / I.
A. 3ucman, O. M. Tonec. — 9-e u3a., crep. — Canxrt-IletepOypr : Jlanp, 2021 — Tom 1 :
Mexannka. MonekynsipHas ¢usuka. Konedanust u Boaasr — 2021. — 340 ¢. — ISBN 978-5-8114-
7648-0. — Texcrt : snexkTpoHHbld / Jlanb : s1ekTpoHHO-OMONMMoOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/163406(nara ob6pamienus: 30.03.2023). — Pexum mocrtyma: s
aBTOPHU3. I10JIb30BATEIICH.

2. 3ucman, I. A. Kypc o6meit ¢pusuku. B 3 1. Tom 2. DnekrpuuectBo U maraetusm / I. A.
3ucman, O. M. Togec. — 9-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 360 c. — ISBN
978-5-507-44379-6. — Texkct : anmekTpoHHBIN // JlaHb : 3MEeKTPOHHO-OMOIMOTEUHAs CUCTEMa. —
URL: https://e.lanbook.com/book/222653(nara obparmienus: 30.03.2023). — Pexum poctyna: st
aBTOPU3. MMOJB30BATEIICH.

3. 3ucman, I. A. Kypc obmeit ¢pusuku : yaebHOe mocobue s By3oB : B 3 Tomax / I A.
3ucman, O. M. Togec. — 8-e mu3a., crep. — Cankr-IletepOypr : Jlans, 2022 — Tom 3 : OnTuka.
®usuka aToMoB U MoJieKyln. @u3nka aToMHOTO sapa u Mukpouactul — 2022. — 504 c. — ISBN
978-5-507-44508-0. — Texkct : anmekTpoHHBIN // JlaHb : 3MEeKTPOHHO-OMOIMOTEUHAs CUCTEMa. —
URL: https://e.lanbook.com/book/233285(nara obparienus: 30.03.2023). — Pexum poctyna: st
aBTOPU3. MMOJB30BATEIICH.

4. Jluenues, H. M. Kypc ¢usuku : yueOnuk / H. M. JluBenueB. — 7-e¢ u3a., crep. —
Cankr-IletepOypr : Jlansb, 2022. — 672 ¢. — ISBN 978-5-8114-1240-2. — TekcT : 27eKTpOHHBIH //
Jlaup : anekTpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/210782(nata
obpamenus: 30.03.2023). — Pesxxum goctyna: 11t aBTOPHU3. TTOJIb30BaTENICH.
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8.Pecypchbl HH(OPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn « AHTepHETY,
Heo0XoAuMblIe /1151 0CBOCHUS TUCHUILINHBI
1. DnexkTpoHHO-OMOMMOTeUHAsT CUCTeMa U3aarenbcTBa «JlaHby [DNEeKTpoHHBINA pecypc]. —
Canxkr-Ilerepoypr, 2010-2023. — Pesxum goctyma: http://e.lanbook.com/. — Jloctym 1o oruHy u

apoJIio.
2. Hayunas osnexktponnas Oubmmoreka eLIBRARY.RU [OnextponHbIli pecypc]
[uHpOpMaLIMOHHO-aHANMUTHYECKUH TopTan]. — Mocksa, 2000-2023. - Pexum pocryna:

http://elibrary.ru/.

3.  DnexkTpoHHO-OMONMHMOTEYHass CHUCTeMa «YHHUBEPCHUTETCKass OuOIMOTeKa OHJIAWH
[DnexTponHbIii pecypc]. — Mocksa, 2001-2023. — Pesxum nocryma: http://biblioclub.ru/. — Toctyn
0 JIOTUHY U TapOJIIo.

4. IOxHO-YpanbCKuil TOCYJapCTBEHHBII arpapHblil YHUBEPCUTET [DIEKTPOHHBIN pecypc] :
odwuir. caut. — 2023. — Pexxum gocryna: http://toypray.pd/.

9.MeTtoanueckue yKazaHus 11 00y4al0HUXCS M0 OCBOCHUIO TUCHUTIINHBI

VYuebHo-MeToanuecKue pazpaboTku uMeroTcss B HaydHoii OuOmuoTeke M 3IEKTPOHHOMN
nHpopmarmornHo-oopaszoBarensHOM cpene @I'BOY BO IOxHo-Ypansckuit [AY:

1. ®uzuka [DneKTPOHHBIA pecypc]: METOAMYECKUE yKa3aHHs K J1a00OpaTOpHBIM 3aHATHAM
st oOydarommxcsi 1Mo HampasieHuto moArotoBku: 06.03.01 bwuosnorus, HamnpaBieHHOCTS.
Buoskornorusi, ypoBeHb BbICIIEro 0Opa3zoBanus 6akanaBpuart, Gpopma ooyuenus — ounas / Coct. C.B.
[Mamuna, H.P. IlITanesa. - Tpowmrk: HOxHo-Ypansckuii ['AY, 2023. — 103 c. Pexxum moctyma:
https://edu.sursau.ru/course/view.php?id=8431.

2. lamuna, C. B. ®usmka [DNeKTpOHHBIN pecypc]: METOAMYECKUE PEKOMEHIAIUU T10
OpraHM3aIlMl CaMOCTOSTEIBHOW pabOThl i OOYYArOIIMXCS [0 HAIMPABICHUIO MOATOTOBKH:
06.03.01 buomorusi, HarpaBiIeHHOCTh: bruoskonorus, popma obyuenus — ounas / C. B. [llamuna. -
Tpounuxk: HOxHO-Ypanbckuit T'AY, 2023. - 41 C. Pexum JoCTyna:
https://edu.sursau.ru/course/view.php?id=8431.

10.CoBpemenHble HHGOPMAIHOHHBbIE TEXHOJIOTHH, HCIOJIb3yeMble IPH OCYIIeCTBICHUH
00pa3oBaTeJIbHOIO NMpPoIecca MO JMCUUILIHHE, BKIYAs NepeYeHb MPOrpaMMHOI0
olecreyeHHs 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
- TexakcnepT (MH(GOPMALIMOHHO-CIIPABOYHAS CUCTEMA);
- DIIEKTPOHHBIN Karajor HNucTutyta BETEpUHAPHOI MEJIULIMHBI -
https://sursau.ru/about/library/contacts.php

[Tporpammuocob6ecneuenue: MyTestXPRo 11.0; Windows 10 HomeSingleLanguage
1.0.63.71; MicrosoftWindowsPRO 10 RussianAcademicOLP
1LicenseNoLevelLegalizationGetGenuine; WindowsXPHomeEditionOEMSofware; Microsoft
OfficeStd 2019 RUS OLP NL Acdmc;GoogleChrome; Moodle.

11. MarepuajJbHO-TeXHHYeCKasi 6a3a, HeoOXoAUMAasi IJIsl OCYlIeCTBIeHHs 00pa30BaTeJbLHOI0
npouecca no JMCUMIIHHE

Y4yeOHble ayIMTOPUM [JISi NPOBENCHUS 3aHATHH, NMPeXYCMOTPEHHBIX NPOrPamMMoi,
OCHAIlleHHbIe 000PY10BAHNEM U TEXHHYECKHUMH CPeACTBAMHU 00yUeHUs!

1. YueOnas aymutopusNe424, ocHaleHHasIOOOpYIOBAaHUEM U TEXHUUYECKUMHU CPEICTBAMU
JUISL BBITIOJTHEHUS J1a00paToOpHBIX padoT.

2. Aymutopust Ned21, ocHamieHHas MYJBTUMEIUHHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJIEOIIPOEKTOD).

IToMemeHus 1J1s1 cCaMOCTOSITEILHOM Pad0ThI 00y4aKOIMXCH

1. ITomemienne 42017151 CaMOCTOSITEIBHONW paOOTHI, OCHAIIIEHHOE KOMIIBIOTEPHON TEXHUKOMU €
BO3MOXKHOCTBIO TOAKITIOUEHUsI K cetu «VHTepHeT» U obOecredeHneM IOCTyla B JJIEKTPOHHYIO
nHpopmarmornHo-oopazosarenbHyio cpeny @I'BOY BO FOxHo-VYpanbckuii [AY.
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http://e.lanbook.com/
http://elibrary.ru/
http://biblioclub.ru/
http://%D1%8E%D1%83%D1%80%D0%B3%D0%B0%D1%83.%D1%80%D1%84/
https://edu.sursau.ru/course/view.php?id=8431
https://edu.sursau.ru/course/view.php?id=8431
https://sursau.ru/about/library/contacts.php

Ilepeyens o00OpynoBaHHSI M TeXHMYECKHX CPeACTB OO0y4YeHMs :IITaHIC€HIUPKYIb,
cekynaomep, Tepmomerp TTXK, ocumnorpad, pedpakromerp UPD 454-b-2M, mukpockon MBH-1,
noispuMeTp, Hoyroyk LenovoG570, mpoekrop ViewSonic, skpas.
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HPUJIOKEHHUE

®OHJ OUEHOYHbLIX CPEACTB
JUTS1 TEKYIIETO KOHTPOJIYCIICBAEMOCTH U TIPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIIUH
00yJarommxcs
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1. KoMmneTeHIIMH U UX MHANKATOPHI, (hpopMHpYeMBblIe B IpoLecce OCBOCHHUS M CIUIIIMHBI
VYK-1. CiocobeH ocymiecTBIsITh OUCK, KpUTUYECKUI aHaJIN3 U CUHTE3 UHPOPMALIMHU, TPUMEHSITh CUCTEMHBIM MOAXO0. IS PEIIEHUS TOCTABICHHBIX

3aJa4
®dopmupyembie 3YH HanmeHoBaHuE OLICHOYHBIX CPEICTB
Kon 1 HanMeHOBaHME MHIUKATOPA
Texymas IIpomexyTounas
JIOCTHKEHUS] KOMIIETCHIIUU 3HAHUA YMEHHSA HaBBIKH
aTTeCcTaIHs aTTecTaIys
na-1. ¥K-1 OOyyaronuicst TOKeH OOyuaronuiicst JoKeH yMeTh | OOyuaromuiics: 10JDKeH BIaJeTh 1. Onpoc Ha 1. 3ager
OcymiecTBIsIeT IOUCK, 3HaTbOCHOBHBIE paboratb ¢ npudopamu u HaBBIKaMU NIPUMEHEHUS] OCHOBHBIX 11ab0paTopHOM 2. DK3aMeH
KPUTUYECKUH aHATIN3 U CUHTE3 (u3HMUecKrEe ONBITHI U o0opyoBaHueM (U3NYECKOW | METOIOB (PU3MKO-MATEMaTHYECKOTO 3aHATHU
nuHpopmanuy, criocoOeH NPUMEHSITh| METO/IbI HCCIIEI0BAHNS; 71a00paTOpHH, UCTIONH30BATh aHanu3a JUIsl pelleHHs THUIOBBIX 3a/1a4 2. OueHuBaHue
METO/IBI aJICKBATHOTO MIPO(eCCHOHANBHON JIESITENBHOCTH, oT4eTa Mo

CUCTEMHBIN TIOXO ISl pEIICHHS
IMOCTaBJIEHHBIX 337129

Ha3HAYCHHUE W TIPHUHIIHITBI
JNENCTBUS BaXKHEHUIITNX
(u3mgecKux IPHOOPOB
(b1.0.08 =3.1)

(hu3MUECKOr0 MOICTMPOBAHHS
JUISL pEILICHUS TUTIOBBIX 337184
npoeccHoHaTFHON
nestenbHOCTH (B1.0.08 - V.1)

HaBBIKaMH TIPABUIIbHON SKCILTyaTaluy
OCHOBHBIX IPHOOPOB M 000pyIOBaHUS
¢usnaeckoit mabopaTopun; 00pabOTKH U
HHTEPIPETHPOBAHUS PE3YIIbTATOB
skcriepumenTa (51.0.08 - H.1)

naboparopHoit paboTe
3. TectupoBaHme

OIIK-6. CriocobeH ucrnoip30BaTh B MPO(YECCHOHATBLHON JACSITEIIBHOCTH OCHOBHBIC 3aKOHBI (PM3UKH, XUMHH, HayK O 3eMJie U OMOJIOTHH, TPUMEHSTh
MCTOAbl MAaTCMATHUYCCKOI'0 aHajin3a U MOJACIIMPOBAHUSA, TCOPCTUYCCKUX U SKCIICPHUMCHTAJIbHBIX HCCHGHOBaHHﬁ, HpHOGpeTaTB HOBBIC MAaTEMaTHUUYCCKUEC U
€CTECTBEHHOHAYYHbIEC 3HAHHUSI, CIIOJIb3Ysl COBpEMEHHbIe 00pa3oBaTelibHble U HH()OPMAaLlMOHHBIE TEXHOJIOTUU

dopmupyembie 3YH HanmeHoBaHuE OLICHOYHBIX CPEICTB
Kon v HauMeHOBaHNE HHIUKATOPA
Texymas IIpomesxyTounas
JIOCTHIKCHUS] KOMITCTCHIIUU 3HaHU YMEHUS HABBIKH
aTTecTalus aTTecTalus
WA-1. OIIK-6 OO0y4aroUHiics JOKCH OO0yuatroniuiics jomkeH ymers | OOyuarorumiics ToypkeH Biajaets | 1. Ompoc Ha 1. 3auer
IIpumensieT B mpodecCHOHANBHON | 3HATHOCHOBHBIE (PH3HUECCKHE HCTOJKOBBIBATH CMBICIT HaBbIKaMH{ UCTIOJIb30BaAHUS 1a60paToOpHOM 2. DK3aMeH
JIeSITETHHOCTH OCHOBHBIE 3aKOHBI BEJINYUHBL, TIOHSATHS, SBICHHUS, (hM3MIEeCKHUX BETTMYNH U OCHOBHBIX (PM3NYECKHUX 3aKOHOB | 3aHATHH
(u3MKH, XUMHH, HAYK 0 3eMJe U 3akonsbl (61.0.08 — 3.1) TIOHSATHIL;, YKa3bIBaTh, KAKUE Y IPUHIIATIOB JIJIST PETICHUS 2. OueHnBaHue
3aKOHBI ONTHUCHIBAIOT TUTIOBBIX 33734 oT4eTa 1o

OUOJIOT MU, IPUMEHSIET METO/IBI
MaTeMaTHYeCKOro aHaIn3a u
MO/ICTTUPOBAHMUS, TEOPETHYECKUX U
IKCICPUMCHTAIBHBIX
UCCIICIOBAaHHN, MATEMAaTHICCKHIE U
€CTCCTBCHHOHAYYHbBIC 3HAHUA,
UCIIOJIB3Ysl COBPEMEHHbBIC
obpazoBaTelbHbIE U

MHPOPMAIMOHHBIE TEXHOJIOTHH

(buzmueckue SBICHUS U

nporeccs (b1.0.08 - V.1)

npodeccHoHaTEHOM
nesitenbrOCTH (B1.0.08 - H.1)

naboparopHoOit paboTe
3. TectupoBaHme
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2.Iloka3aTesin, KpUTEPUH U LIKAJIA OLEHUBAHUS MHIUKATOPOB JI0CTHKEHUsI ¢(POPMHUPOBAHHOCTUKOMMETEHIHI
N/I-1 YK-1OcymecTBiasieT MOUCK, KpUTUYECKUMA aHATIN3 U CUHTE3 HH(OPMAIIHH, CTIOCOOCH MPUMEHSITh CUCTEMHBIN TOIX0T TSI pEIICHUS

IIOCTABJICHHBIX 3aJ1a4

IMokazarenn Kpurepun n mkana oneHUBaHUs Pe3y/IbTaTOB 00y4EHHs 0 IMCHUILTHHE
OLICHUBAHUS Henocrarounslii ypoBeHb JocraTouHslil ypoBEHb Cpenuuil ypoBeHb Bericokuii ypoBeHb
(Dopmupyembie 3YH)
b1.0.08 - 3.1 OOyJaromuiicst He OOy4Jaromuiics c1abo 3HaeT OOyuaromuiicsznaet ¢puszndeckne | OOydarommiicszHaeT Gpu3nIecKue
3HACT(U3UIECKHE OBITHI U METONBI | (DU3MIECKHE OTBITHI M METOIIBI OTIBITHI ¥ METO/BI MCCIICIOBAHMS, OTIBITHI ¥ METO/BI MCCIICIOBAHMS,
HCCIICJOBAHNS, HA3HAYCHUE U HCCIICIOBAHMS, HA3HAYCHNE U Ha3HA4YEHNE U IPHHIIUIIBI Ha3HA4YEHNE U MPUHIIUIBI ASHCTBUS
TIPUHIIUIIBI ISHCTBHS BAKHEUIIINX TIPUHIIMIIBI IEHCTBUS BaKHEHIIINX JIEUCTBUS BAKHEHIIINX Ba)XKHEHIIINX (PU3NIECKUX TIPHOOPOB
¢m3nueckux MproopoB ¢u3nuecknx npudopos ¢dur3nuecKrx nprudopoB, HO
JIOITyCKaeTHE3HAYUTEIbHbIC
omroKamMu
b1.0.08-V.1 OoOyuatomuiica He ymeer padorars | OOyuaromwuiics cmabo ymeer O0yuaromuiicsymeet padorarb ¢ | OOy4aronuicsiyMeeT caMOCTOSTEIILHO
¢ npubopamu U 000pyIOBaHUEM paborars ¢ npubopaMu u npudopamu 1 000pyLOBaHUEM paborars ¢ npubopaMu u
¢usnyeckoii 1adboparopuu, o0opynoBaHUEM (HU3HYECKON ¢dusnyeckoii taboparopuu, o0opynoBaHuEM (HU3HYECKON
MCIIOIb30BaTh METO/IBI aJIEKBaTHOTO | JIaOOpaTOpHH, UCIIOIL30BATh UCIIOJIb30BaTh METO/IBI 71ab0paToOpUH, UCIIOIB30BATH METOIbI
(hU3MUECKOTO MOJEITUPOBAHUS I | METOABI aACKBAaTHOTO (PU3UUECKOTO | aJICKBATHOTO (hM3HIECKOTO a/IeKBaTHOTO (PU3UUECKOTO
pELICHUsSI THUIOBBIX 3a/1a4 MOZETNPOBAHUS ISl PEILICHNUS MOZETNPOBAHUS ISl PEIICHNUS MOZICTMPOBAHUS ISl PEIICHUS TUITOBBIX
npodeccrHoHaIbHON IEATEIBHOCTH | THIIOBBIX 337a4 Npo(ecCHOHaIbHON | THIIOBBIX 3a1a4 3a7a4 Mpo(heCCHOHANBHOM
JIESITENBHOCTH podeccHoHaTbHON JIESITENBHOCTH
JIESITEIIEHOCTH, HO
JIOITyCKaeTHE3HAIUTENIbHbIC
omroKamMu
51.0.08-H.1 OO0yuaromuiics He BIaJCeT OO0yuarormuiics cnado BIageeT OO0yuaromuiicsBiazeeT HaBbikaMu | OOydaromuiicst CBOOOTHO BIAJCET
HaBbIKAMU ITPUMEHEHHS OCHOBHBIX | HABBIKAMHUIIPUMEHEHHSI OCHOBHBIX | IPMMEHEHUS] OCHOBHBIX METOJIOB | HAaBBIKAMH ITPUMEHEHHSI OCHOBHBIX
METOJIOB (PU3NKO-MaTeMaTHYECKOTO | METOAOB (PU3UKO-MATEMaTHYEeCKOro | (hM3MKO-MaTeMaTHYeCKOro aHain3a| MEeToA0B (pHU3NKO-MaTeMaTHYeCKOTO
aHaJIM3a JUIsl pEeLIeHHs THITOBBIX aHaJIM3a JJIsl PeLIeHHsI THITOBBIX JUIsl pEILICHUS] TUTIOBBIX 3a71a4 aHaJM3a JJIsl PeLIeHMs! TUITOBBIX 3a/1a4
3aja4 npodeccHoHaNbHON 3aj1a4 Ipo(heCCHOHANBLHON npodeccuoHaIbHOM npodecCHOHATILHOM AEATEIBHOCTH;
JeSTeIbHOCTH; HaBbIKAMHU JIeSITEJIbHOCTH; HaBBIKAaMH JIeSITEJIbHOCTH; HaBBIKAMHU HaBBIKAMU MPAaBUILHON SKCIUTyaTallun
MPaBIIBHON AKCILTyaTaLIH MIPaBUIBHOM SKCILTyaTaluu MIPaBUIIBHOM SKCILTyaTaluu OCHOBHBIX ITPUOOPOB 1 000PYIOBAHHS
OCHOBHBIX ITPHOOPOB U OCHOBHBIX TPHOOPOB 1 OCHOBHBIX IPHOOPOB U ¢usmaeckoii Taboparopun; 00padOTKH
obopymoBaHUs QH3NIECKON obopynoBaHus GU3UIECKON obopynoBaHus GU3UIECKON 1 MHTEPIIPETHPOBAHUSA PE3YIBTaTOB
naboparopu; 00paboTKH U naboparopuu; 00pabOTKH 1 naboparopuu; 00pabOTKH 1 IKCTIEPIMEHTA
MHTEPIPETHPOBAHUS PE3YIbTATOB HUHTEPIIPETUPOBAHNUS PE3YIIBTATOB HUHTEPIIPETUPOBAHNUS PE3YIIBTATOB
JKCIIEPUMEHTA 9KCIICPUMEHTA 9KCIICPUMEHTA, HO
JIOIyCKaeTHE3HAYUTEILHbIC
omroKamMu
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NJ-1. OIIK-6IIpumensier B npodecCuOHATbHON JIEeSTeTbHOCTH OCHOBHBIC 3aKOHBI (DM3UKH, XUMUH, HayK O 3eMiie U OMOJIOTUH, TPUMEHSET

METOBI

MaATEMaATUYCCKOI'O

aHajiM3a MW  MOACIUPOBAHMAI,

TCOPETUICCKUX

)51

OKCIICPUMCHTAJIbHBIX

CCTCCTBCHHOHAYYHLIC 3HAHUA, UCITIO0JIb3Yyd COBPCMCHHLBIC O6p&30BaTeJIBHBI€ u I/IH(bOpMaI_[I/IOHHBIG TCXHOJIOI'n

HCCIICIOBAaHUH,

MaT€MaTHYCCKUE H

IMokazarenn Kpurepun n mkana oneHUBaHUs Pe3y/IbTaTOB 00y4EHHs 0 IMCHUILTHHE
OLICHUBAHUS Henocrarounslii ypoBeHb JocraTouHslil ypoBEHb Cpenuuil ypoBeHb Bericokuii ypoBeHb
(Popmupyembie 3YH)
b1.0.08- 3.1 OO0yJaromuiicst He 3HaeTOCHOBHbIE | OOydJarommiics ¢1ab0 OCHOBHBIC OO0yJaroImuiics3HaeT OCHOBHBIE OO0y4JaroImuiics3HaeT OCHOBHBIE
(bu3IUeCcKre BENIHHBI, TIOHATH, (u3HYEeCKre BENNIUHBL, TIOHATHS, (u3HYEeCKre BENUINHEL, TIOHATHSA, | (M3WYECKUE BEITNYUHBL, TIOHATH,
SIBIICHHUS1, 3aKOHBI SIBJICHVIS, 3aKOHBI SIBJICHVIS, 3aKOHBI, HO SIBJICHVISI, 3aKOHBI
JIOITyCKaeTHE3HAYNTEIILHBIE
OIIUOKaMu
b1.0.08-V.1 OOyuatomuiics He ymeeT OO0yuatommuiicst ciabo ymeer OOyuatomuiics ymeer OO0yuaromuiicst yMeeT caMOCTOSTEIbHO
MCTOJIKOBBIBATh CMBICI (DU3NYECKUX | MCTOJIKOBBIBATH CMBICH (PU3UUECKUX | MCTOJIIKOBBIBATH CMBICI HCTOJIKOBBIBAET CMBICI (PU3NYECKUX
BEJIMUMH U MOHSATHH; YKa3bIBaTh, BEJIMYUH U MOHSATHI; YKa3bIBaTh, (U3MYECKUX BEIMYMH U TIOHATHUH; | BENWYMH U MOHATHIH; YKa3bIBAET, KaKH1e
KaKHe 3aKOHbI OTHUCHIBAIOT KaKH€ 3aKOHBI OIIMCHIBAIOT yKa3bIBaTh, KAKHE 3aKOHBI 3aKOHBI OIIMCBIBAIOT (hPH3HYECKHE
(u3nyeCcKHe SBJICHUS U TPOLECCHI (u3nYecKue SIBJICHUS U IPOLECCHI OIMCHIBAIOT (PU3NYECKHUE SIBICHUS | SBJICHHS U MPOLECCHI
U MPOLIECCHI, HO
JIOITyCKaeTHE3HAYNTEIIEHBIC
OIIHOKaMHU
b1.0.08-H.1 OO0yJaromuiicst He BIIaJceT OOyuarommuiics c1abo BiajeeT OOyuJarommuiicsBiaaeet HaBbikaMu | OOydaroniuiicst CBOOOIHO BiIaaeeT

WCTIOJIB30BaHMSA OCHOBHBIX
(hM3MIEeCKIX 3aKOHOB W IIPUHIIAIIOB
JUTS PELICHUS TUTIOBBIX 3a]1a4
po¢eCCHOHATBFHON IEATEIIEHOCTH

HaBBIKAMHUHCIIONB30BAHUS
OCHOBHBIX (DU3NUECKUX 3AKOHOB U
MPUHIUIIOB JUTS PEIICHHUS THITOBBIX
3a1a4 mpodeccruoHanbHON
JIESITeIIbHOCTU

HCIIONB30BaHHs OCHOBHBIX
(U3NUECKHUX 3aKOHOB W MPHHIIAIIOB
IUTSL PELICHHS THITOBBIX 3a1a4
po(heCCHOHAIILHON AESTEIbHOCTH,
HO JIOITyCKACTHE3HAYUTEIILHBIC
omnbKamMu

HaBBIKH UCTIOJIb30BaHHS OCHOBHBIX
(U3MIeCKUX 3aKOHOB U MIPHHIIATIOB JJIS
PEIICHNS THIIOBBIX 3a]1a4
po¢eCCHOHATBFHON IeATeIEHOCTH
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3. TunoBbie KOHTPOJIbHBIE 32/1aHUsl U (WJIM) MHbIE MATePHUAJIbl, HEOOXOAMMBbIE 1JIfl OLIEHKH
3HAHUI, YMEHU i, HABBIKOB U (MJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEePHU3YI0IIUX
c¢()OpMHPOBAHHOCTH KOMIETEHIHI1 B MPoIlecce OCBOEHUSI I CHUTLIMHBI

TunoBble KOHTPOJBHBIE 33JaHUSI U MaTepHabl, HEOOXOAUMbIE JIJIsl OLICHKH 3HAHUN, YMEHUH
U HaBBIKOB, COJIEpXKaTcsl B y4eOHO-METOIMYECKUX pa3paboTKax, MPUBEICHHBIX HIDKE!

1. ®usnka [DNEKTPOHHBIN pecypc]|: METOAMYECKHE YKa3aHHUs K Ja0OpaTOPHBIM 3aHATHSIM
Uit oOydaromuxcs 1o HampaieHuto mnoaroroBku: 06.03.01 buonorus, HampaBIeHHOCTD:
buoskonorusi, ypoBeHb BbIciiero oopazoBanus OakamaBpuar, popma o0yuenust — ounas / Coct. C.B.
[Mamuna, H.P. IlITanesa. - Tpowurk: HOxHo-Ypansckuii ['AY, 2023. — 103 c. Pexxum noctyma:
https://edu.sursau.ru/course/view.php?id=8431.

2. llamuna, C. B. ®usmka [DNeKTpOHHBIN pecypc]: METOAMYECKUE PEKOMEHIAIUU T10
OpraHu3alliil CaMOCTOSATENBHOW paboThl s OOy4alolMXCs IO HAaNpaBICHUIO TOATOTOBKU:
06.03.01 buomorusi, HarpaBiIeHHOCTh. bruoskonorus, Gpopma odyuenus — ounas / C. B. [llamuna. -
Tpouuxk: HOxHO-Ypanbckuit T'AY, 2023. - 41 C. Pexxum JocTyna:
https://edu.sursau.ru/course/view.php?id=8431.

4. MeToauyeckue MaTepualibl, onpeae/siionme npoueaypbl OeHUBaHUsI 3HAHUH, YMEeHUId,
HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapaAKTEePU3YHIIUX ¢POPMHPOBAHHOCTH
KOMIIeTeHI U

B nmanHOM paszpenie METOAMYECKUE MATEpHaibl, ONPEACIAIOMIME MPOLEAYPbl OLUECHUBAHUS
3HAHUW, YMEHUN, HABBIKOB U (MJIM) OMBITA NEATEIbHOCTU MO AUCHUIIINHE «DPU3MKa», TPUBEICHBI
MNPUMCHHUTCIIBHO K KaXXAOMY H3 HCIHOJB3YCMbIX BHIOB TCKYIICTO KOHTPOJIA YCIICBACMOCTH H
IPOMEKYTOUHOM arTecTalii 00yJaroIuXcsl.

4.1. OueHo4yHbIe cCpeACTBA /ISl MPOBEIEHUSI TEKYIIEro KOHTPOJIsSI yclieBaeMOCTH
B Mpolecce NPaKTU4YecKOil MOIAT0TOBKHU
4.1.1.0npoc Ha Ja60PATOPHOM 3aHSATHH
Onpoc Ha 51a0OpPAaTOPHOM3AHATUM HCHOJB3YETCS JJs OLIEHKM KadecTBa OCBOCHUS
00ydJarImmMcsi OCHOBHOM MpodeCCHOHAbHON 00pa30BaTeIbHON MPOrpaMMbl 1O  OTIAEIBHBIM
BOMIPOCaM W/WIIM TeMaM AWCHHUIUTUHBL. TeMbI U IUIAHBI 3aHATUN (CM. MeTonpa3paboTku «du3uka
[DneKTpoHHBIN pecypc]: METOAMYECKHEe YKa3aHUs K JIa0OpaTOPHBIM 3aHATHAM IS 00ydJaroIuxcs
no HanpasiaeHuto mnoxarotoBku: 06.03.01 buonorus, HanpasineHHOCTb:buoO3KoIOrUs, YpOBEHB
BBICIIETO OOpa3oBaHusl OakamaBpuatr, ¢opma obydenuss — ouyHas / Coct. C.B. Illammna, H.P.

HlraneBa. - Tpouuk: HxuHo-Ypansckuii TAY, 2023. - 103 c. Pexum gocryma:
https://edu.sursau.ru/course/view.php?id=8431.) 3apanee coobmaiTcs oOydaromumcs.OTBeT
OLICHUBACTCA OI.[GHKOf/i «OTJIHUYHO», «XOpOoLo», «YOOBJICTBOPUTCIIBHO» 5010750

«HEYJIOBJIETBOPUTEIBHO.
Ounas ¢popma o0yueHust

Ne O1cHOYHBIE CPENICTBA Koz v HauMeHOBaHNE HHIUKATOPA
TumoBble KOHTPOJIBHBIC 3aJaHUs U (WJIM) UHBIC MaTePUAIIbI, HEOOXOAUMBIC KOMIICTCHITHH
JUISL OLICHKW 3HAHUM, YMEHMI, HAaBBIKOB M (WJIM) OIbITa JEATEIBHOCTH,
XapaKTepU3yIOIMX CHOPMHPOBAHHOCTh KOMIIETEHIIMA B  IpOIEcce
OCBOCHHUS TUCIUILIHHBI
1 Tema 1 «Dusnueckue BEIUUUHBI U UX U3MepeHre. OCHOBHEBIE na-1. ¥yK-1
U3MEpUTENbHBIC TPUOOPHD OcCyIecTBIsET TTOUCK,
1. Uro Ha3bIBAIOT PU3UIECKOMN BETMIMHOMN? KPUTHYECKUI aHAIN3 U CUHTE3
2. Yto Ha3BIBAIOT SAMHULICH (GH3HMIECKON BETMUMHBI? nH(pOpPMAINH, CTIOCOOCH
3. UTo NOHMMAIOT 01T H3MepeHneM (PHU3IIECKOH BEITMIHHBI? MIPUMEHSTHh CUCTEMHBIN TIOAXOT
4. Kakue 1iu¢pbl Ha3bIBAIOT 3HAYANMU? JUTSL pEIICHUSI IOCTABJICHHBIX 3aa
5. Yto coboii mpencTapiseT nKajia N3MEepPUTEIbHOT0 proopa’?
6. [IpuBenuTe npuMepsl PU3NIECKIX BETUIUH NJ-1. OIIK-6
7. [lpuBeauTe IpUMEPHI OCHOBHBIX ¥ IIPOM3BOIHBIX CIUHUIL (PU3UUCCKUX [IpumensieT B npodecCHOHATBHOM
BEITMYUH JIESITEIbHOCTH OCHOBHBIE 3aKOHBI
8. Kakumu rpaBmiiaMu MOJB3YIOTCS TIPH MOJICYETE KOJTMYCSCTBA 3HAYAIINX (GU3MKK, XUMHH, HAYK 0 3eMIIie U
uGp B uncie? OMOJIOTHH, IPUMEHSIET METOIBI
9. Kakumu nipaBrIaMu MOJIB3YIOTCS P OKPYIIICHUH MPUONIIDKCHHBIX YMCeN? | MATEeMAaTHYSCKOTO aHalu3a U
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10. Kakumu IpaBrJIaMH MTOJIB3YIOTCS TIPH 3aIMCH TPUOMKCHHBIX YHCET?

MOJICITAPOBAHUS, TCOPETHICCKUX U
IKCIIEPUMEHTAIBHBIX
HCCIIeIOBAHNIN, MATEMATUYECKUE U
€CTECTBEHHOHAYYHbIE 3HAHUS,
HCIIOJIb3Ysl COBPEMEHHBIE
00pa3oBaTeNbHBIC U
uH(OPMAIMOHHBIE TEXHOJIOTHH

Tema 2 «MeToarKa BBIIOTHEHUS HETIOCPEICTBEHHBIX U3MEPEHUI»
1. Kaxuie morpenrHocTy pa3in4aroT mo GopMe MpenCcTaBIeHIs pe3yiibTara
U3MepeHws?
2. YTo MOHMMAIOT 1Mo abCOIFOTHOM TOTPEITHOCThIO M3MepeHusn? Uto oHa
XapakTepu3yeT?
3. UTo MOHUMAIOT TOJ] OTHOCUTEILHOH TMOTPEeIHOCThI0 m3MepeHus? Uro
OHa XapaKTepusyet?
4. Kakue mOrpeiHoCTy pa3anyaroT [0 UCTOYHUKY BOSHUKHOBCHMS?

HUa-1. VK-1

OcCyIecTBIsET TOUCK,
KPUTHYCCKHI aHAU3 U CHHTE3
nH(pOpMaINH, CTIOCOOCH
MIPUMEHSTh CHCTEMHBIN TTOAXO0T
JUTsl pEILICHUs TIOCTaBJICHHBIX 3324

5. Yem o0OyciOBIEHBl METOAWYECKHE, NPHUOOpHBIE W CYObEKTHUBHBIE
HOTPEeIHOCTH?

6. Kakue norpemHocTy pa3anyaroT 110 3aKOHOMEPHOCTSIM IIPOSIBIICHUS ?

7. Uro TmNOHMMAIOT TOX  CUCTEMaTHMYECKMMH U  CIy4allHBIMH
HOTPEIHOCTAMH?

8. Uto Ha3BIBAIOT HENOCPEICTBEHHBIM M3MepenueM? [IpuBenure npumepsl
HEIOCPENICTBEHHBIX H3MEPEHHH.

nJ-1. OIIK-6

[Tpumensier B npodeccuoHaIbHOM
JIeSITETbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie 1
OMOJIOTHH, IPUMEHSIET METOIbI
MaTeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECCKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUHN, MaTEMaTHIECKUE 1
€CTECTBEHHOHAYYHbIC 3HAHNS,
UCTIONb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(OpMaMOHHbBIE TEXHOJIOTHH

Tema 3 «MeTtoanka BBINOJHEHUsI KOCBEHHBIX n3Mepenuil. I papuuecknit
CHOCO0 MpE/ICTaBICHUS PE3YAbTaTOB H3MEPEHHS»
1. YTo Ha3bIBAIOT KOCBEHHO U3MEPEHHOMN BETUUMHON?
2. B xaxoili mocne10BaTeJIsHOCTH BBITIOJIHACTCSI KOCBEHHOE U3MepeHHe?
3. Yto Ha3wIBaIOT rpadukom?
4. Yto Ha3bIBaIOT rpadmaecKoi HHTEPIIONISIIHCH?

nJ-1. YK-1

OcyIecTBISET MOUCK,
KPUTHYCCKHUI aHATH3 U CHHTE3
nHpopmanny, criocodeH
MPUMEHSTh CUCTEMHBIN MTOJIX0]T
JUIsl pEILICHHUS] TIOCTaBJICHHBIX 3324

5. [IpuBeauTe MpuMepsl KOCBEHHBIX H3MEPEHUIN
6. Kakumu mpaBuiiaMu HOJIb3YIOTCSI IPU MOCTPOSHHUHU rpaduKoOB?
7. Kak monp30BaThCst METOAOM TpadUIeCKON HHTEPIIOISAIIUN ?

HJ-1. OIIK-6

[Tpumensiet B mpodeccrnoHaIbHOM
JIEATENBHOCTH OCHOBHBIE 3aKOHBI
(¢u3NKN, XUMHAX, HAYK 0 3eMie U
OMOJIOTHH, IPUMEHSIET METOIBI
MaTeMaTHYeCKOT0 aHaINu3a 1
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
9KCICPUMCHTAIBHBIX
HCCIIeT0OBaHUI, MaTeMaTHUYECKHE U
©CTECTBEHHOHAYYHBIC 3HAHUS,
UCTOJB3Ysl COBPEMEHHbBIC
o0pazoBarenbHbIC U
HHGOPMAIIMOHHBIC TEXHOJIOTHH

Tewma 4 «IIpoBepka 3aKOHA COXPAHEHUS UMITYJIHCa»
1. Yto Ha3pIBaeTCAd UMITYIbCOM Tena? B KakuxX eIWHHUIAaX H3MepsieTcs
HUMITYJIBC Tema?
2.IIpuBeauTe onpeaeieHue N30JUPOBAHHOW CHCTEMBI

HUa-1. YK-1

OcCyIecTBIsET TOUCK,
KPUTHYCCKHI aHATU3 U CUHTE3
nH(pOpPMAINH, CTIOCOOCH
MIPUMEHSTh CUCTEMHBIN TTIOXO0T
JUTS PELICHHS OCTABJICHHBIX 337124

3. IlpuBennte GOpMYIUPOBKY U (OPMYITy 3aKOHA COXPAHEHHUST HMITYJIbCA.
4. Pacckaxure YCTpOMCTBO OKCHEPUMEHTAJIbHOM  YCTAaHOBKH U
coJiep KaHue HKCIIEPUMEHTA 110 IIPOBEPKE 3aKOHA COXPAHEHUS UMITyNbca

nJ-1. OIIK-6

[Mpumensier B npodeccuoHanbHOM
JIeSITETbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUY, HAYK O 3emiie 1
OMOJIOTH, IPUMEHSIET METO b
MaTEeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECCKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUHN, MaTEMaTHIECKUE U
€CTECTBEHHOHAyYHbIC 3HAHNUS,
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HCTIONB3YSI COBPEMEHHBIC
00pa3oBaTelbHbIC U
HH(OPMAIMOHHBIE TEXHOJIOTHH

Tema 5 «3yueHue OCHOBHOTO 3aKOHA JMHAMUKH BPAILCHUS»

1. Kakoe nBukeHUe Teja Ha3bIBa€TCsl BpalllaTeJIbHbIM?

2. Yto Ha3pIBaCTCSA YIVIOBBIM IMepeMelicHueM? 3amuiiuTe U OOBSICHUTE
pacueTHyto Qpopmyiy. KakuMu enuHUIIAMU H3MEPSIOT Ty BEITUYUHY?

3. Yro Ha3bpIBacTCs YIIIOBOH CKOPOCTBIO? 3amuIIuTe W OOBSICHHUTE
pacuetHy0 Gopmyiry. Kakumu emuHUTIIAME H3MEPSIOT 3Ty BEIHIUHY?

4. Yto Ha3pIBacTCS YIIOBBIM YCKOpeHHEM? 3amuimnTe W OOBSICHUTE
pacuetHy0 Gopmyny. KakumMu eTmHUIIAME H3MEPSIOT 3Ty BEIHMIUHY?

nJ-1. YK-1

OcyIecTBISET MOUCK,
KPUTHYCCKHUI aHATH3 U CHHTE3
nHpopmanny, criocodeH
MPUMEHSATH CHCTEMHBIN MOJIX0
JUTSl PEILICHUS TIOCTaBJICHHBIX 3324

5. 3amumute U 00BACHUTE GOPMYIIBI CBSI3U MEXKIY JIMHEHHBIM U YIIIOBBIM
MepeMEIEHUAMH, JIMHEHHOM W YIJIOBOM CKOPOCTSMH, JUHEHHBIM U
YIJIOBBIM YCKOPEHUSIMH TOUEK BPAILAIOIIETOCs Tea.

6. JlaiiTe ompe/iescHUs, HANMIIUTE U OOBSICHUTE (POPMYJIBI: a) MOMEHTA
CUIIbL; 0) MOMEHTA MHEPIIMH MAaTCPHAJIBHON TOYKH; B) MOMCHTA UHEPIMH
BpAIAIOIIErocs Tea. B KakuX eMUHUIAX U3MEPSIOT 3TU BEIIMYHHBI?

7. [pusenute GopMynupoBKY 1 HOPMYITy OCHOBHOTO 3aKOHA
BpAIaTeILHOTO JBHKCHUS

nJ-1. OIIK-6

[Ipumensiet B mpodeccrnoHaIbHOM
JIeSITeIbHOCTH OCHOBHBIE 3aKOHBI
(Gu3uKN, XUMHH, HAYK 0 3eMIie U
OHOJIOTHH, IPUMEHSIET METOIBI
MaTEeMAaTHYCCKOTO aHaU3a U’
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
IKCIEPUMCHTAIBHBIX
HCCIICIOBAHUIA, MATEMaTHYCCKUE U
€CTECTBEHHOHAYYHbIC 3HAHUS,
HCIIOJb3Ysl COBPEMEHHbIE
o0pasoBarenbHbIC U
nH(pOpPMAIMOHHBIE TEXHOJIOTHH

Tema 6 «MccnenoBanue KoaeOaTEIbHOTO NBIKEHUS, H3MEPEHUE
YCKOpEHMS CBOOOAHOTO TAICHHUS TIPY ITOMOIITH MasTHUKA)
1. Yto Ha3BIBAIOT KOJI€OATEILHBIM ABIKEHUEM ?
2. Yrto Ha3BIBAIOT rapMOHUYECKUM octmuisitopom? IlpuBenuTe mpumMepsl
TapMOHUYECKOTO OCLHUIIIATOPA.
3. Yto Ha3bIBAIOT (PU3MYCCKUM MASTHHKOM?
4. Yto Ha3BIBAIOT MPYKHUHHBIM MAsITHUKOM?
5. UTo HA3BIBAIOT MATEMAaTUYECKUM MasITHUKOM?

HUa-1. YK-1

OcCyIecTBIsSET TOUCK,
KPUTHYCCKHI aHATU3 U CHHTE3
nHpopmanny, criocodbeH
MPUMEHSTh CUCTEMHBIN MOIX0]T
JUTSL PEIICHUS TIOCTaBJICHHBIX 33124

6. 3amuIIUTe U Pa3bsCHUTE YPABHEHUS TAPMOHUYECKOTO KOJICOAHUSI.
7. Jlaiite ompeneneHUs CMEIIEHUS, aMIUTATYAbl, MEPHUOJa, YaCTOTHl U
UKJINYECKOH YaCTOTHI KOJIeOaHNi

nJ-1. OIIK-6

[Tpumensiet B mpodeccrnoHaIbHOM
JIeSITeIbHOCTH OCHOBHBIE 3aKOHBI
(¢u3nKN, XUMHAH, HAYK 0 3eMie U
OUOJIOr U, IPUMEHSIET METO/IbI
MaTEeMaTHYECKOro aHallk3a U
MOJICTTUPOBAHUS, TEOPETHICCKUX U
9KCTIEPUMEHTATBHBIX
HCCIICIOBAHMIA, MATEMaTHYCCKUE U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
UCHOJB3Ysl COBPEMEHHbBIC
00pa3oBaresibHbIC U
HH(OPMAIMOHHBIE TEXHOJIOTHH

Tema 7 «MccnenoBanue TeUEHUs BA3KOHN KUIKOCTH
1. KakoBa (pu3ndeckast mpupoaa BHYTPEHHETO TPEHUS B XKHUIAKOCTIX? B gem
MIPOSBIISIET ce0sl BHyTPEHHEe TpeHue?
2. Y10 Takoe rpaiueHT PU3HIeCKON BEIMIMHBI? I paqrieHThl KAKUX BEINIHH
BCTPEUAIOTCS B JaHHOH pabore?
3. J[aiite onpenencHue Kod(pQUIMEHTa BSI3KOCTH JKHUAKOCTH. Kakoit
enuHHULECH n3mepsiercs koddduimeHT Bsskoctu B CU? Uto u kak BIUSCT HA
BeNMYKMHY K03 duimenra Bsizkoctu?

HUa-1. VK-1

OcCyIecTBIsET TOUCK,
KPUTHYCCKHI aHAU3 U CHHTE3
nH(pOpPMAINH, CTIOCOOCH
MIPUMEHSTh CHCTEMHBIN TTOAXOT
JUTSL PELICHUS TIOCTABJICHHBIX 3a1a4

4. Yemy paBHa cwia BHyTpeHHero Tpenus? Hanummre m oObscHHTE
(opmyity 3akoHa HploTOHA 17151 BHYTPEHHETO TPEHUSL.

5. Chopmymmpyiite 3axoH Ilyaseiiis; Harmte 1 00bsicHUTE (HOPMYITY 3aKOHA
ITya3eiins

nJ-1. OIIK-6

[Mpumensier B npodeccuoHanbHOM
JIeSITETbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUY, HAYK O 3emiie 1
OMOJIOTH, IPUMEHSIET METO b
MaTEeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECCKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUHN, MaTEMaTHIECKUE U
€CTECTBEHHOHAyYHbIC 3HAHNUS,
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HCTIONB3YST COBPEMEHHBIC
00pa3oBaTelbHbIC U
HH(OPMAIMOHHBIE TEXHOJIOTHH

8 Tema 8 «lccnenoBanue CBOMCTB MOBEPXHOCTHOTO CJIOS JKUIKOCTH, HUa-1. VK-1
n3MepeHue Kod(pQUIMEeHTa TOBEPXHOCTHOTO HATSHKEHMS SKUIKOCTH Ocyl1ecTBIIsIET MOKCK,
1. Yro Ha3bIBaeTCs MOBEPXHOCTHBIM HATSKEHHEM? KPUTHUUYECKHUI aHAJIN3 U CHHTE3
2.Yrto TaKoe cuijia MOBEPXHOCTHOTO HATSHKEHHUS? nHpopmanny, criocodeH
3. Yro wHaspiBaeTcs KOI(PQUIMEHTOM ITOBEPXHOCTHOIO HATSDKCHUS | IPHUMEHSTH CUCTEMHBIH MOAX0]
KUIKOCTH? JUTA PEUICHHS IOCTABJICHHBIX 33124
4410 Takoe Kanmuisp?
5. Packpoiite Gpu3nUecKuii CMBICI 3TOTO SIBJICHUS C MO3UIMH MOJeKyssipHo- | MJI-1. OITK-6
KHUHETUYECKON TEOpHH. [Tpumensiet B nmpodeccrnoHaIbHOM
6. Hanumre onpezensitoiiee ypaBHeHHe Ko(hQUIMEHTa TOBEPXHOCTHOTO | AEATEIBHOCTH OCHOBHBIE 3aKOHBI
HaTSHKEHHS JKUAKOCTU. B KaknX euHMIAX H3MEpSIeTCsI 9Ta BelMUKMHA? ¢u3MKN, XUMHAH, HAYK 0 3eMe U
7. Packpoiite ¢pusndeckuii CMbICH SBICHNS KATWIUISIPHOCTH OMOJIOTH, IPUMEHSIET METOIbI
MaTeMaTHYECKOTo aHalli3a U
MOJICTIMPOBAHNUS, TEOPETHUECCKUX U
IKCTIEPUMEHTAIIBHBIX
HCCIIeJOBaHUH, MaTeEMaTHIECKUe U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
HCTIONB3Ys COBPEMEHHBIC
oOpa3oBaTenpHbIE 1
nHPOPMAIMOHHBIE TEXHOJIOTHH
9 Tema 9 «M3yucHue 3akoHa ['yka» WI-1. VK-1
1. Yro HazwIiBaeTcs aedopmanmeii? OcCyIecTBIsET TOUCK,
2. Cchopmynupyiite 3akoH ['yka. KPUTHUYECKUI aHaTN3 U CUHTE3
3. Uro Takoe cTpena nporuda? nH(pOpMaINH, CTIOCOOCH
4. 3ammmure M pasbsicHuTe QopMmyny 3akoHa ['yka B NPUMEHEHMM K | NPUMEHSTh CUCTEMHBIN MOJIXO0.
Jedopmanuy u3ruda OHOPOIHOTO CTEPIKHS NPSIMOYTOJIBHOTO CEUEHHMS JUIsl pEILICHHUSI TTIOCTaBJICHHBIX 3aa4
5. HazoBwure TUIIBI 1 BUBI JeOpManuii, pacCKpoiTe nx cMpici? nJ-1. OIIK-6
6. Hanmmwre n paspsicaure hopmysty 3axkona ['yka. [Tpumensier B npodeccuoHanbHOM
7. 3anuiunTe ¥ pa3bsCHUTE (GOPMYITy CTPEJIbI Iporuda JIeSITEJIbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie U
OMOIIOTHH, IPUMEHSIET METOABI
MaTeMaTHIECKOTO aHai3a ’
MOJICTAPOBAHUS, TEOPETUIECKUX U
SKCIEPUMEHTAIBHBIX
HCCIICAOBAaHMA, MaTEMaTHIECKIE 1
€CTECTBEHHOHAYYHEIC 3HAHUS,
UCIIOJIb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(OopMaMOHHbBIE TEXHOJIOTHH
10 Tema 10 «M3mepenne MOy yIIPYTOCTH na-1. vyK-1
1. Uro nasbIBaercs nedopmanmein? OcymiecTBIsIeT NOUCK,
2. PackpoiiTe ¢pu3ndeckuii CMBICI MOAYIISI YIPYTOCTH. KPUTUYECKHUH aHAIU3 U CUHTE3
nHpopmanny, criocodeH
MIPUMEHSTHh CUCTEMHBIN TIOAXOT
JUTS PEeUICHHS IOCTABJICHHBIX 33124
1. HazoBuTe THITBI ¥ BUABI 1e(opManuii, paCKpoiTe UX CMBICI? NJ-1. OIIK-6
2. B xakux equHUIIAX U3MEPSIETCS MOIY/Ib YIIPYrOCTH? [Ipumensiet B mpodeccrnoHaIbHOM
3. 3aBHCHT M BeNWYMHA MOAYIS YOPYTOCTH OT  Pa3MepoB | JESITEIBHOCTH OCHOBHBIE 3aKOHBI
neOopMHUPYEMOTO Tela, MPHIOKEHHBIX HAarPy30K, BEMIECTBA, U3 KOTOPOTO | (pU3HMKH, XUMHUH, HAYK 0 3eMiie ’
M3TOTOBJICHO TEJIO? OMOJIOTH, IPUMEHSIET METOIbI
MaTeMaTHYECKOTo aHalli3a U
MOJICTIMPOBAHMUS, TEOPETHUECKUX U
9KCTIEPUMEHTAIIBHBIX
HCCIIeJOBaHUH, MaTeMaTHIECKUe U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
HCTIONB3YsI COBPEMEHHBIE
oOpa3oBaTenpHbIE 1
nHGOPMAIMOHHBIE TEXHOJIOTHH
11 Tema 11 «Onexrpuueckue nenu. M3ameperne Gpu3ndeckux BETHINH Na-1. VK-1

IIEKTPOU3MEPUTETHHBIMH IIPHOOPAMI»

OcCyIecTBIsIET TOUCK,
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1. UTo Ha3BIBAIOT IEKTPUUECKOH Ienbio? UTO BXOIUT B DIIEKTPHUUECKYIO
uens?
2. UTo Ha3bIBAIOT CXEMOM 2JEKTPUUYECKOM Lenu?

KPUTHUYCCKHI aHAIIH3 M CHHTE3
nnpopmanny, criocodeH
MOPUMEHSATH CHCTEMHBIN MOJIX0
JUTSL PELICHHUS] TOCTABJICHHBIX 38134

3. Kakue npaBuia HEOOXOAMMO COONIOAATH IPU COOPKE AIIEKTPUUCCKOH
uenu?

4. Yrto Ha3bIBAIOT KJACCOM TOYHOCTH mnpubopa? Kak obOo3HaueH kiacc
TO4YHOCTH Ha npubope? [1o kakoi GpopMyIie OnpeesnsatoT KIacc TOUHOCTH?

nJ-1. OIIK-6

[Tpumensier B npodeccuoHanbHOMI
JIeSITeIbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie U
O1oI0TNH, IPUMEHSIET METOBI
MaTEeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUHN, MaTEMaTHIECKUE U
€CTECTBEHHOHAYYHbIE 3HAHUS,
UCTIONB3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(OpMaLMOHHbBIE TEXHOJIOTHH

12 Tema 12 «HccitenoBanue MarHUTHOT'O IO ITIOCTOSHHOTO MarHuTa UJ-1. YK-1
1. Yro Takoe marHuTHOE mnojie? KakoBo ero maBHOe CBOHCTBO? OcyIecTBIsET MOUCK,
2. JlaiiTe onpenenenue cuibl AMmiepa. KPUTUYECKUH aHaJIN3 U CUHTE3
3. Yto Ha3BIBaeTCA HHIYKIMEH MATHUTHOTO TIOJISA? nH(pOpMaINH, CTIOCOOCH
MIPUMEHSTHh CUCTEMHBIN TIOAXOT
JUTS PEeUICHHS IOCTABJICHHBIX 33124
4, TlpuBeauTe ONMpPEICIIAIONICe YPaBHCHHE UHIYKIMK MaruuTHoro moist u | MJI-1. OITK-6
00bscHUTE ero. B kakumx emuHHMIAX W3MepsieTcs WHAYKIUS MarHUTHOTO | ITpmMmenser B mpodeccnoHanbHOM
noJisi? OObsicHUTE PU3NIECKUIT CMBICIT €TUHUIIBI. EATENLHOCTA OCHOBHBIE 3aKOHBI
5. Copmynupyiite mpaBuio 1eBoi pyku. Hayunrech mpuMeHATh MpaBwiio | GU3NKH, XUMHH, HAYK O 3eMiie U
Ta MpaKkTUKe. OHOJIOTHH, IPUMEHSIET METOIBI
MaTEeMAaTHYCCKOTO aHAIU3a U
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
9KCIEPUMCHTAIBHBIX
HCCIICIOBAHUIA, MATEMaTHYCCKUE U
€CTECTBEHHOHAYYHbIC 3HAHUS,
HCTIONB3YsI COBPEMEHHBIC
oOpa3oBaTenpHbIE 1
nHPOPMAIMOHHBIE TEXHOJIOTHH
13 Tema 13 «MccnenoBanue 3JIEKTPOIPOBOIHOCTH ITOTYIPOBOIHUKOB. NUa-1. VK-1
W3yueHne moaynpoBOAHUKOBOTO IHOIAY OcymiecTBIsIeT IOUCK,
1. Kakue BemecTBa Ha3bIBAIOTCS TOTYITPOBOTHUKAMH? KPUTHYECKUI aHAIN3 U CUHTE3
2. Kakue BUIbI HOCUTEIICH 3apsi/IOB MPUHATO pacCMaTPUBAThH MPH aHaiW3e | WHPOPMAIUH, CIIOCOOCH
JNIEKTPUYCCKUX SBJICHUH B MOJIYIPOBOJHUKAX? MPUMEHSTh CUCTEMHBIN TIOAXO0]T
3. Uto Takoe npipka? JUTS PELICHUS TIOCTABJICHHBIX 33724
4. Yto Ha3bIBACTCSI AICKTPOHHO-IBIPOYHBIM MEPEXOA0M?
5. IlpuBeanTe npuMepHI MOTYIPOBOIHUKOBBIX MaTepHajoB. nJ-1. OIIK-6
6. OObsicHHTE MEXaHH3M OJIEKTPOHHOH M JABIPOYHOM mpoBoguMocted | IIpumensier B mpodeccroHaibHON
MOJYIPOBOHUKOB. JIESITEIbHOCTH OCHOBHBIE 3aKOHBI
7. HazoBure 1aBHBIE (CyIIECTBEHHBIE) NPHU3HAKA COOCTBEHHOH W | (DM3WKH, XUMHH, HAYK O 3eMiie U
MIPUMECHON IIPOBOTUMOCTEH MOTYITPOBOJHUKOB. OMOIIOTHH, IPUMEHSET METOABI
8. Kakue siBieHHsS TPOUCXOIAIT B DIIEKTPOHHO-IBIPOYHOM TEPEXOJe M | MaTeMaTHYECKOrO aHaiu3a
KaKAMH CBOIicTBaMU OH oOmagaet? MOJICTAPOBAHUS, TEOPETUIECKUX U
SKCIEPUMEHTAIBHBIX
HCCIICIOBAHMIA, MATEMAaTHYCCKUE U
©CTECTBCHHOHAYYHBIC 3HAHUS,
UCTOJB3Ysl COBPEMEHHBIC
00pa3oBaresibHbIC U
WH(POPMAINMOHHBIC TEXHOJIOTHH
14 Tema 14 «MccnenoBanye NepeMEHHOTO U BBIIPSIMIICHHOTO TOKA IIPH na-1. ¥yK-1

IIOMOIIY OCIUIIIOrpada
1. JlaiiTe onpeneneHre MEPEMEHHOTO TOKa.
2. Kakoit Tok Ha3bIBaeTCsI BHITTPSMIICHHBIM?
3. Kak w©3 TepeMeHHOro  IOJIy4aroT
JIBYXIIOJTYTIEPHOIHO BHITPSIMIICHHBIC TOKH?

OITHOTIOJIYIIEPHOAHO WU

OcyIecTBISET MOUCK,
KPUTHUYECKHUI aHAJIN3 U CHHTE3
nH(pOpMaINH, CTIOCOOCH
MPUMEHSTh CUCTEMHBIN MTOJIX0]T
JUIsl pELLICHHUSI TIOCTaBJICHHBIX 33124

4. OOBsICHUTE, YeM W KaK «CIJIAXKMBAIOT» MYJIbCAIMH BBITPSIMICHHOTO

WJI-1. OTTK-6
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TOKa?

5. Ilepeuncnure, U3 KaKUX y3JIOB COCTOUT JIEKTPOHHBIN ocuuiuiorpad?

6. Pacckaxkute yCTpOMCTBO M HPHUHIUN JEHCTBUSA INIEKTPOHHOIYyYEBOU
TpyOKH

[Tpumensiet B mpodeccrnoHaIbHOM
JIeSITEJIbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie u
OMOJIOTH, IPUMEHSIET METOIbI
MaTeMaTHYEeCKOTo aHalli3a U
MO/JICTIMPOBAHNS, TEOPETHYECKUX U
9KCTIEPUMEHTAIIBHBIX
HCCIIeJOBAaHU, MATEMATHYECKUE U
€CTECTBEHHOHAYYHbIC 3HAHUS,
HCIIOJb3Ysl COBPEMEHHbIE
oOpa3oBaTeNpHBIE 1
nH(pOpPMAIMOHHBIE TEXHOJIOTHH

15 Tema 15 «M3mepenne mokaszaress IpeJoMIICHHS i KOHIICHTPaITIH Hna-1. VK-1
pacTBOPOB pePPaKTOMETPOM» Ocy1ecTBIIsIET MOKCK,
1. OObsicHUTE, KaKas cpela Ha3bIBACTCS ONTHYCCKU OJHOPOJHOM, a Kakas | KPUTUYCCKHUI aHaIN3 U CUHTE3
ONnTHYECKH HeoHOpoaHOoH? Kak pacnpocTpaHsieTcst CBET B 3TUX cpenax? nHpopmanny, criocodeH
2. [laiite onpeneneHue, HAMUIIATE U 00BsICHUTE (OPMYITBI AOCOFOTHOTO M | MIPUMEHSITh CUCTEMHBIN TIOAXO0T
OTHOCHTEIILHOTO TOKa3areNs MPEIOMIICHHs cpefbl. Kak B3aUMOCBS3aHBI | IS PEIICHUS MOCTABICHHBIX 3a1a4
9TH MTOKA3aTeNU IPETIOMIICHHS?
3. ChopmynmupyiiTe 3aKOHBI OTPKEHUS W TIPETIOMIICHHS CBETA: HAITUIITUTE
1 00bsiICHUTE (HOPMVJIBI ATHX 3aKOHOB
4. OOBSICHHUTE, YTO TaKOC NPEACAbHBIN yros momHoro otpaxenus? | M-1. OITK-6
SIBnenuie moaHOTO OTpakeHUs1? BriBemute hopMymy, BeIpakaroIyio cBs3b | [Ipumensietr B mpodeccrnoHabHOM
MPEAETHHOTO YIJIa C TOKA3aTeAMU PEIOMIICHHS CPE. JIESITETFHOCTH OCHOBHBIE 3aKOHBI
5. OObscHUTE, KaK PacIpPOCTPAHSIOTCS CBETOBBIC JIYYH INIPH Iepexone u3 | GU3NKH, XUMHH, HayK 0 3eMie U
ONTHYECKH MEHEE TUIOTHOM Cpelpl B ONTHYECKH OoJiee IUIOTHYIO Cpeny W | OMOIIOTHH, IPUMEHSET METOABI
Hao0OopoT MaTEeMAaTHYCCKOTO aHaU3a 1
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
IKCICPUMCHTAIBHBIX
HCCIIeJOBaHUH, MaTeMaTH4ECKUe U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
HCTIONB3Ys COBPEMEHHBIC
oOpa3oBaTenpHbIE 1
nHGOPMAIMOHHBIE TEXHOJIOTHH
16 Tema 16 «M3mMepeHne pasMepoB MajIbIX 0OBEKTOB ITPH [TOMOIIH Na-1. VK-1
MHKPOCKOTIa Ocy1miecTBIsIeT IOUCK,
1. OOBsicHUTE, 4YTO HA3BIBAETCS JIMH30HM, TIIABHOW ONTHYECKOH OCBHIO | KPUTHUYECKUH aHAIN3 U CHHTE3
JUH3BI, ONTHYECKUM I[EHTPOM JHH3BI, (OKycoM ¥ (QOKYCHBIM | WH(pOpPMANNH, criocodeH
PACCTOSIHUEM; YEeMY PaBHO JIMHEHHOE YBEITMYCHUE JINH3bI? MPUMEHSTh CUCTEMHBIN TIOAXO0T
JUTS PEUICHHS IOCTABJICHHBIX 337124
2. Haueprure (110 mamsiTi) X0/ Jy4eil B MUKpOCKoIle U noscHute pucyHok. | MJI-1. OITK-6
3. OOBsICHUTE MPUHIUI PAOOTHI MUKPOCKOTIA [IpumensieT B npodecCHOHATBHOM
JIESITEIbHOCTH OCHOBHBIE 3aKOHBI
(GU3uKK, XUMHH, HAYK 0 3eMJIie U
OMOJIOTHH, IPUMEHSIET METOIBI
MaTeMaTHIECKOTO aHali3a ’
MOJICTAPOBAHUS, TEOPETUIECKUX U
SKCIEPUMEHTAIBHBIX
HCCIICAOBAHMA, MaTEeMaTHIECKIE U
€CTECTBEHHOHAYYHBIC 3HAHUS,
HCTIONB3Ys COBPEMEHHBIC
00pa3oBaresibHbIC U
HH(POPMAIMOHHBIC TEXHOJIOTHH
17 Tema 17 «/3MepeHue npeaena pa3pemieHus ONTHYECKOro nprudopa» na-1. ¥K-1

1. OOBsicHUTE PUHIUI PAOOTHI MUKpOCKoa. Ha30BHTE OCHOBHEIC Y3JIbI U
MEXaHHU3MbI MUKPOCKOIIA ¥ OOBSICHUTE X Ha3HAUCHHE.

2. [oueMy B ONTHYECKUII MUKPOCKOI HEBO3MOXKHO PacCMAaTPHUBATh CKOJIb
YTOIHO MEJKH 00BeKTHI? UTO Ha3bIBAOT HU(paKIneit

OcyIecTBISET MOUCK,
KPUTHYCCKHUI aHATH3 U CHHTE3
nHpopmanny, criocodeH
MPUMEHSTh CUCTEMHBIN MTOJIX0]T
JUIsl pEILICHHUs] TIOCTaBJICHHBIX 3324

3. OObBsICHUTE, 4UYTO HA3BIBACTCS  Pa3pPEIIAONICH  CIOCOOHOCTHIO
ontryeckoro mpubopa. Uem oOyciioBiIeHa pa3peniaronmas CriocooOHOCTh?

4. [laiite onpeneneHude mpenesia paspelieHHs ONTHYECKOTo Mpubdopa,
HAIUIINTE W pa3bsicHUTe (GOpPMYNbl, [JAlOUIMe 3HAUSHMsl [pejesa

nJ-1. OIIK-6

[Ipumensiet B mpodeccrnoHaIbHOM
JIeSITeIbHOCTH OCHOBHBIE 3aKOHBI
(hM3HMKHM, XUMHH, HAYK 0 3emiie U
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paspemieHHAsT OOBEKTHBA MHKPOCKONA TIPH TPSAMOM M HAKIOHHOM
OCBCILCHHU 00OBEKTa MUKPOCKOIIMPOBAHHUSL.

OuoJIOruy, NPUMEHSET METOBI
MaTeMaTHYECKOIo aHalli3a U
MO/JIETIMPOBAHMUS, TEOPETHYECKUX U
SKCTIEPUMEHTAIIBHBIX
nCcIeJ0BaHUH, MaTeMaTH4eCcKue U
€CTECTBEHHOHAYYHbIC 3HAHNUS,
UCIIONb3Ysl COBPEMEHHBIE
oOpa3oBaTeNbHBIE T
MH(OPMALMOHHBIC TEXHOJIOTUH

18 Tema 18 «VccenqoBanue BOJTHOBBIX CBOMCTB CBETA, N3MEPEHUE THHBI Na-1. VK-1
CBETOBOM BOJHBI IIPH MTOMOIIH TU(GPAKINOHHOW PEHICTKH IPH IPSIMOM Ocy1miecTBIsIeT IOUCK,
TaJICHUH CBETa KPUTHYECKHH aHAJTN3 ¥ CHHTE3
1. OObsicHUTE, KakOW JWama3oH JJIMH DJIEKTPOMAarHUTHBIX BOJH | WH(pOpMAaIWH, CIOCOOCH
COOTBETCTBYET BUJMMOMY CBETY? MPUMEHSTh CUCTEMHBIN TTIOIXO]T
2. aiite onpenenenne HHTEpQEpeHIHH. JUTS PELICHUS TIOCTABJICHHBIX 33124
3. Uto Ha3bIBacTCS Pa3HOCTHIO X0O/1a BOJIH?
4. Naiite onpeaencuue 1upaxiivm.
5. BoBegure (OPMYILY, ONPEACINSIOIIYI0O YCJIOBHE BO3HMKHOBEHUS
JUPPAKIMOHHBIX MAKCUMYMOB.
6. Kak cBeroBble BOJHBI Pa3iIMYHOM JUIMHBI BocmnpuHuUMaroTcs Hamum | M/I-1. OIIK-6
OpraHoOM 3peHWsI? [Tpumensiet B nmpodeccrnoHaIbHOM
7. OObsSICHUTE yCIOBHS BOSHUKHOBEHHS HHTEPQEPEHITNH. JIeATEITPHOCTH OCHOBHBIC 3aKOHBI
8.  OObsicHuTe  yCIOBUSI ~ BO3HMUKHOBEHHS ~ MHTEP(EPEHIMOHHBIX | (BU3MKU, XUMHUH, HAYK O 3eMie U
MaKCHMYMOB, MUHIMYMOB. OMOIIOTHH, IPUMEHSIET METOABI
9. B uem mnposBasercs auppakmus? Korma nHabmromaercs maudpakiys | MaTEMaTHYCCKOTO aHAIW3a W
CBETOBBIX BOJIH? MOJICITAPOBAHUS, TEOPETUICCKUX U
10. O0wscHuTE siBICHHUE AU(PAKIIK CBETA OT JBYX IIEJICH IKCICPUMCHTAIBHBIX
HCCIIeJOBaHUH, MaTEMaTHIECKUe U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
UCIIOJIb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nHPOPMAIMOHHBIE TEXHOJIOTHH
19 Tema 19 «MccenqoBanue BOJTHOBBIX CBONCTB CBETA, N3MEPEHUE THHBI NUa-1. VK-1
CBETOBOW BOJIHBI IIPH ITOMOIIN AU(MPAKIIMOHHOHN PEIIETKH MPH HAKIOHHOM | OCYIIECTBIISET MOUCK,
TaJICHUH CBETa KPUTHYECKHH aHAJTN3 ¥ CHHTE3
1. OObsicHUTE, KakOW JWama3oH JJIMH DJIEKTPOMAarHUTHBIX BOJH | WH(OpMAaIHH, CIOCOOCH
COOTBETCTBYET BUANMOMY CBETY? MIPUMEHSTHh CUCTEMHBIN TIOAXOT
2. laiTe onpenenenne HHTePHEPEHITIH. JUTA PEUICHNS IOCTABJICHHBIX 33124
3. Uro Ha3bIBaeTCs Pa3HOCTHIO XOAa BOJIH?
4. Naiite onpeaencuue 1upaxiivm.
5. BoBegure (OPMYILY, ONPEACINISIOIIYI0O YCJIOBHE BO3HHKHOBEHUS
JUPPAKIUOHHBIX MAKCUMYMOB.
6. Kak cBeroBble BOJHBI Pa3iIMYHOM JUIMHBI BocmnpuHuUMaroTcs Hamum | M/I-1. OIIK-6
OpraHoM 3peHus? [Mpumensier B npodeccuoHanbHOM
7. OOBsICHUTE YCIIOBYSI BOSHUKHOBEHUS HHTEP(EPCHIIHH. JIeSITEJIbHOCTH OCHOBHBIE 3aKOHBI
8.  OObsicHuTe  yCIOBUSI ~ BO3HMUKHOBEHHSI  MHTEp(EPEeHIMOHHBIX | (HU3MKU, XUMHUH, HAYK O 3eMiie U
MaKCHMYMOB, MUHIMYMOB. OMOIIOTHH, IPUMEHSET METOABI
9. B uem mnposBasercs auppaknus? Korma nHaOmromaercs maudpakiys | MAaTEMaTHYCCKOTO aHAIW3a M
CBETOBBIX BOJIH? MOJICTAPOBAHUS, TEOPETUIECKUX U
10. O6bsacHuTE siBIICHHUE AM(PAKIHK CBETA OT ABYX IICIICH SKCIEPUMEHTAIBHBIX
HCCIICAOBAHMA, MaTEMaTHIECKIE U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
UCIIONIb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
WH(POPMAINMOHHBIC TEXHOJIOTHH
20 Tema 20 «M3yuenue noisipuMeTpa, n3MepeHue KoHIeHTpanuu pactsopos | MJI-1. YK-1

ONTUYECKU AKTUBHBIX BELIECTB»
1. CBeTOBBIEC BOJHEI — 3TO BOJHBI IIONIEPEYHBIE FITH TPOAOJIEHBIE?

2. Pacckaxxute 0 «CTPYKTYpE» IEKTPOMArHUTHOM BOJTHBL.

3. Kaxkoii cBeT Ha3bIBaeTCA €CTECTBEHHBIM HIIN HEIIOJSPU30BAHHBIM?
4. JlatiTe onpe/ieNieHre NOJISIPU30BAHHOTO CBETA.

OcyIecTBISET MOUCK,
KPUTHUYECKHUI aHAJIN3 U CUHTE3
nH(pOpMaINH, CTIOCOOCH
MPUMEHSTh CUCTEMHBIN MTOJIX0]T
JUIsl pEILICHHUs] TIOCTaBJICHHBIX 3324

5. Kak ompemenuTs HampaBJICHHE PacIpPOCTPAHCHHUS 3JICKTPOMATHUTHBIX
KoJIe0aHuii?

nJ-1. OIIK-6
[TpumensieT B mpodeccrnoHaIbHOM
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6. Kak MOXXHO MMOJTy4YHUTh MOSIPU30BAHHBINA CBET?

7. Uro Takoe moysipu3atop W aHanuzarop? Hamummre u oObscHHUTE
(dhopmyny 3akoHa Maitoca.

8. JlaiiTe omnpeneeHue ONTHYCCKH aKTUBHOTO BEIICCTBA, IIPUBCIUTE
MPUMEPHI ONTHUYECKH aKTHUBHBIX BEILIECTB.

JeATeIbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie u
O1OJIOT Y, IPUMEHSIET METOIbI
MaTeMaTHYeCKOTo aHallk3a u
MO/JIETIMPOBAHMUS, TEOPETHYECKUX U
9KCTIEPUMEHTAIIBHBIX
UCCIIeJOBaHUH, MaTEeMaTH4ECKUe U
€CTeCTBEHHOHAYYHBIC 3HAHUS,
UCIIONB3YS COBPEMEHHBIC
oOpa3oBaTesbHbIE T
UH(OPMALMOHHBIC TEXHOJIOTUH

21

Tema 21 «I'pazynpoBKka CIIEKTPOCKOIIA M HCCIEIOBAHIE CIIEKTPOBY
1. OOBsiCHNTE MEXaHU3M H3ITyUCHHUS CBETa aTOMaMU BEIIECTBA.
2. Hanmiure u 00bsicHuTe (OPMYITY, ONIPEACIISIONIYIO YaCTOTY M3JTyYCHUS
IpHU IEePEXO/ie aToMa C OJJHOTO SHEPreTUUECKOr0 YPOBHS Ha APYroil.
3. Jlaiite onpenenenue qucnepcun cBeTa.
4. Jlaiite onpenesieHue CIeKTpa.

HUa-1. YK-1

OcCyIecTBIsAET TOUCK,
KPUTHYECKUI aHAIN3 U CHHTE3
nHpopmanny, criocodeH
MPUMEHSTh CUCTEMHBIN MTOIX0]T
JUTSl PEIICHHUS TIOCTaBJICHHBIX 337184

5. Uemy paBHa sHEprus u3inyyaemoro GpoToHa?

6. OObsicHUTE MeXaHM3M BO30YXKICHHS aToMa, CHOPMYIUPYHTE 3aKOH
Kupxroda.

7. B uem nposiBisieTCA AUCIIEPCHS NP IPOXOXKACHHUH CBETa Yepes
TPEXTPaHHYIO MPU3MY?

8. Kakyie BUIbI CIIEKTPOB pa3nuyaroT?

nJ-1. OIIK-6

[Mpumensier B npodeccuoHanbHOM
JIeSITEJIbHOCTH OCHOBHBIE 3aKOHBI
(¢u3MKN, XUMHAH, HAYK 0 3eMIe U
O1oI0TNH, IPUMEHSIET METOBI
MaTEeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUHN, MaTEMaTHIECKUE U
€CTECTBEHHOHAYYHbIC 3HAHUS,
UCIIOJIb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(OopMaLMOHHbBIE TEXHOJIOTHH

Kputepun omenku (Tabn.) AOBOIATCS A0 CBEICHUS OOy4aroONMXCsS B Havale 3aHSATHH.

Onenka o0bsiBiIeTCA 00y4aroneMycsi HEOCPEACTBEHHO MOCIIE YCTHOTO OTBETA.

Ikxana Kpurtepnu onenuBanns
Onenka 5 - 00yUaroIHUIiCs TOJTHOCTBIO YCBOWII YYE€OHBIH MaTepHa;
(oTn4HO) - IOKa3bIBaCT 3HAHNUE OCHOBHBIX MOHSATHI TEMBI, 'PAMOTHO HOJIb3YETCS TEPMUHOJIOTHEH;
- MPOSBIIICT YMCHHC AaHAIM3UPOBaTh M 0000mmaTh HWHGOPMAIKIO, HABBIKK CBS3HOTO
onucaHus GU3NIECKUX SBICHUH U IIPOLIECCOB;
- JEMOHCTPHpPYET YMEHHE U3/lararb MaTepuajl B  OIPENCNICHHOW  JIOTMYEeCKOU
MIOCIIEIOBATENIFHOCTH;
- TIOKa3bIBA€T YMEHHE WILIIOCTPUPOBATH TEOPETHUCCKUE TIONOKCHHUS KOHKPETHBIMHU
IpUMEpPaMu;
- IEMOHCTPUPYET CPOPMHUPOBAHHOCTH U YCTOMYUBOCTH 3HAHUH, YMEHHUI 1 HABBIKOB;
- MOryT OBITH JONYyIICHBl OIHAa—/BE€ HETOYHOCTH NPH OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB
Orenka 4 OTBET YIOBIIETBOPSIET B OCHOBHOM TPEOOBAaHHUAM Ha OICHKY «5», HO IIPH 3TOM UMEET MECTO
(xoporo) OJIMH M3 HEIOCTATKOB:
- B YCBOGHHMH Marepuaia AOMYLICHbl HeOOJbIINE NPOOENbl, HE UCKAa3MBIINE CONIEpPKAHUC
OTBETA;
- B U3JIOKCHUM MaTepHaja JONYIICHbI HE3HAYUTEIIbHbIC HETOYHOCTH
Ouenka 3 - HETIOJIHO MJIM HeTIOCJIEJJOBATENIbHO PAaCKPBITO CollepKaHue MaTepHala, HO IoKa3aHo oouiee
(YIOBIICTBOPUTENBHO) | HOHMMaHKME BOIPOCa M IPOAEMOHCTPHPOBAHBI YMEHUs, JOCTATOYHBIC VIS HajbHEHIIEero
YCBOCHHSI MaTepHaa;
- IMEJIHCh 3aTPYAHCHUSI WU JOMYIICHBI OIUOKH B OMPEACICHUN MOHATHH, UCIIONB30BaHIH
TEPMUHOJIOTHH, ONMUCAHWN (U3NYECKUX SBICHHA W IPOIECCOB, HCIPABICHHBIE ITOCIE
HaBOZSIINX BOIIPOCOB,;
- BBISBJIGHA HeNOCTaTodHas CGOPMHPOBAaHHOCTh 3HAHWH, YMEHHH W  HAaBBHIKOB,
oOyJaronuiics He MOXKET IPUMEHHUTH TEOPHIO B HOBOH CHUTyaluu
Ornenka 2 - HE PACKPBITO OCHOBHOE COJICpKaHWe MaTepraa,
(HEyIOBIETBOPUTENIEHO) | - OOHApy)XKeHO HE3HAHWE WM HEMOHMMaHWe OOoNbIlel WM Hanbojee BaKHOH YacTH
Marepuana;
- JIOMYIICHBI OMIMOKU B ONPEACICHUU TOHATHI, NMPH KCIOIb30BAHUU TCPMHHOJOTHH, B
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BOIIPOCOB;

HaBbIKHU

OIMCAHUM SBIICHUN U IIPOIECCOB, KOTOPBIC HE MCIIPABJIICHBI ITOCJIC HECKOJIBKNX HABOAANINX

- HC C(i)OpMPIpOBaHI)I KOMIETCHU U, OTCYTCTBYIOT COOTBCTCTBYIOIIWEC 3HAHUA, YMCHUSA U

4.1.2.0ueHnBaHue 0TUYETA MOJIa00pPATOPHOI padoTe
Otuer 1O ;Aa0OPAaTOPHON paboOTe HCHONIB3YETCS ISl ONCHKH KadecTBa OCBOCHUS
00y4JaroLMMcst OCHOBHOM Mpo(hecCHOHaNbHOM 00pa30BaTeIbHON MPOTrpaMMBI IO OTJACIBHBIM TeMaM
mucnuruHbL CotepkaHue U popMa oT4eTa 1o J1adopaTopHOl paboTe MPUBOIUTCS B METOAMYECKUX
ykazaHusix K JaboparopusiM padoram (1.3 @OC). Copepkanue oT4eTa U KPUTEPUU OLIEHKU OTYeTa
(Tabm.) mOBOIATCS 10 CBEJICHUS OOYyJAIOIIMXCS B HaYaJIe 3aHSATHH.

Ounas ¢opma o0yueHust

Ne OueHoYHbIE CPECTBa Kon v HauMeHOBaHNE HHIUKATOPA
TumoBsle KOHTPONbHBIC 3amaHuss W (WIM) WHBIC MaTepPHUAaIbL, KOMIICTCHITHH
HEOOXOMUMBIC ISl OLUCHKU 3HAHWW, YMCHHIA, HaBBHIKOB U (WIIH) OMBITA
JIESITEILHOCTH, XapaKTePU3yIIUX CPOPMHUPOBAHHOCTh KOMIICTCHIUIA B
[IPOLIECCE OCBOCHMUSI TUCIUILIUHBI

1 Tema 1 «Dusnueckue BeIUUUHBI U UX U3MepeHue. OCHOBHEIE na-1. vyK-1
HU3MEpUTEIbHBIC TPUOOPHD) OcCyIecTBIsET TOUCK,
1. Ilonp3ysck TpaBUIIaMH YCTAaHOBKH TPOU3BOIHOTO M3MEPEHUS MPOBEAUTE | KPUTHUYECKHMH aHAN3 M CHHTE3
niepeBop B cuctemy CU criemyromux equHui n3mepenust: a) [la; 6) Bt; B) | uHpopmarmu, criocodeH
Jx MIPUMEHSTh CUCTEMHBIH MOIX0]1
2. OkpymuTe 10 paspsiaa aecaTsix: a) 9,6645172; 6) 0,2135189; B) 79,55 JUTA PEIICHNS TIOCTABJICHHBIX 33124
3. OxpymwTe 10 OHOM 3HavYamer mdpsL: a) 2,70251; 6) 0,03215; B) 5,024
4. BeImonHuTe AeHCTBUE Hajl PUOTKSHHBIMH YHCIIAMU: HJ-1. OIIK-6
a) 3,7*10%+1,2*10° [MpumensieT B IpoheCCHOHATLHOMN
6) 1,1¥10%*2,4*107 JIeSITeJIbHOCTA OCHOBHBIC 3aKOHBI
5. IpencraButs yncna B Buge X*10™: a) 0,00027; 6) 36000; B) 79851362 (GU3MKH, XUMHH, HAYK 0 3eMJIie U
6. Kax onpenenuTh 1eHy IeNCHUS MIKaIbI? OMOJIOTHH, IPUMEHSIET METOIBI
MaTEeMAaTHYCCKOTO aHalU3a U’
MOJICTAPOBAHUS, TEOPETUIECKUX U
9KCIEPUMEHTAIBHBIX
HCCIICAOBAHMA, MaTEMaTHIECKIE U
€CTECTBEHHOHAYYHEIC 3HAHUS,
HCTIONB3Ys COBPEMEHHBIC
oOpa3oBaTespHBIE 1
WH(POPMAINMOHHBIC TEXHOJIOTHH
2 Tema 2 «MeTozuKa BEIIIOJTHEHHS HETIOCPEACTBEHHBIX n3mepenui» | UJ-1. YK-1
1. B kakodl MOCIEIOBATEIIFHOCTH  BBIMONHSACTCS  OJHOKpaTHOE | OCYIIECTBISET MOUCK,
HEMOCPEACTBEHHOE N3MepeHue? KPUTUYECKUI aHaJN3 U CUHTE3
2. B kakodi TOCIEMOBATENBHOCTH  BBIMOJHSICTCS MHOTOKpATHOE | MH(pOpMAIUH, CIOCOOeH
HEMOCPEACTBEHHOE N3MepeHue? MIPUMEHSTh CUCTEMHBIN MOJIXO/T
JUTS PELICHUS IOCTABJICHHBIX 337124
3. U3mepbTe Temneparypy B LICHTpE KOMHAThI, Bo3Jie BxoqHoi neepu u'y | UJI-1. OIIK-6
OKHa, 3aIHIINTE €€ NCTHHHOE 3HAYCHUE. [Ipumensiet B mpodeccroHaTbHON
4. VIaMepbTe MHUPHUHY CTOJTA B TPEX Pa3HBIX MECTAaX, 3AlUIINTE HCTUHHOE | NESTETFHOCTH OCHOBHBIE 3aKOHBI
3HAUCHHE BEJINIHMHBL. (¢u3MKN, XUMHAA, HAYK 0 3eMie U
OMOIIOTHH, IPUMEHSIET METOABI
MaTeMaTHIECKOTO aHalli3a ’
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
9KCIEPUMCHTAIBHBIX
HCCIICIOBAHMIA, MATEMaTHYCCKUE U
©CTECTBEHHOHAYYHBIC 3HAHUS,
HCTIOJIB3YSl COBPEMEHHBIE
00pa3oBaresibHbIC U
nHGOPMAIMOHHBIE TEXHOJIOTHH
3 Tema 3 «MeTonuka BEITIOTHEHHS KOCBEHHBIX M3Mepennid. [ padmaeckuii | MJI-1. YK-1

€Hoco0 MPeCTaBICHUS PE3YIbTaTOB U3MEPEHHSI»
1. KocBeHHO M3MephTe BEC CBOETO Tela. 3alUIINUTE PEIICHHE 3a/Ja49d B
COOTBETCTBHH C aJITOPUTMOM.
2. IMocTporite rpadmK 3aBUCHMOCTH OCBEIICHHOCTH OT PACCTOSHUS JIO

OcCyIecTBIsET TTOUCK,
KPUTHYCCKHI aHATU3 U CHHTE3
nH(pOpPMaINH, CTIOCOOCH
MIPUMEHSITh CHCTEMHBIN TTOAXO0T
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ucroynuka ceetak = f(R), UCHONIB3ys TOTOBbIE 3HAYCHUS U3 TAOJHUIIBI
R, M 1,20 1,00 0,80 0,60 0,40
E, ik 100 110 125 170 250

JJIA peIICHUA IMMOCTABJICHHBIX 3a1a4

3. Ompenenute mwiomans padodero croia. 3anuikTe PEIICHHE 3a1a44 B
COOTBETCTBUU C QJTOPUTMOM.

4. Vcnonb3ys TOTOBBIN TpaduK, IOCTPOCHHBIN B 3aJ]aHUU 2, OTPEICIUTE
3HAYCHUS OCBEIICHHOCTH, €CIIM 3HaueHue pacctosHus: a) 0,9 m; 0) 0,5 m;
B) 1,1 m.

nJ-1. OIIK-6

[Tpumensier B npodeccuoHaIbHOM
JIeSITeIbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie 1
OMOJIOTHH, IPUMEHSIET METOIbI
MaTEeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECCKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUHN, MaTEMaTHIECKUE 1
€CTECTBEHHOHAYYHbIC 3HAHNS,
UCTIONb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(OpMaMOHHbBIE TEXHOJIOTHH

Tema 4 «[IpoBepka 3akOHa COXpaHEHUS UMITY/IbCa»
1. Hanumure u oObsicHuTe opMyiy Uil onpenesieHus: KodppuienTa
TPEHUSI CKOJILKCHHSI.
2. Kak ompenensiror CKOpOCTh M MMITYJIbC IIEPBOTO Te€Ja B MOMEHT €ro
CTOJIKHOBEHHUSI ¢ TeraoM Ne2?
3. Kak onpenensioT CKOPOCTH M  HMITYJIBCEI
B3aUMOJICHCTBHA?

TCJI TIOCJIC HX

nJ-1. YK-1

OcyIecTBISET MOUCK,
KPUTHYCCKHUI aHATH3 U CHHTE3
nHpopmanny, criocodeH
MPUMEHSATH CUCTEMHBIN MOJIXO0
JUTSl PEILICHUS TIOCTaBJICHHBIX 3324

4. Kak ompeesnsifoT HampaBieHHEe M MOAYJIb CyMMapHOTO HMITYJbCa
CHCTEMBI [0CJIe B3aUMOJCHUCTBHS TEJ, €€ COCTABIISIONIHNX?

5. B geMm 3akimodaercst 00paboTKa pe3yabTaToB B JAaHHOH J1aOOpaTopHOit
pabote?

HJ-1. OIIK-6

[Tpumensiet B mpodeccrnoHaIbHOM
JIEATENBHOCTH OCHOBHBIE 3aKOHBI
¢u3nKN, XUMHAH, HAYK 0 3eMie U
OMOJIOTHH, IPUMEHSIET METOIBI
MaTeMaTHYeCKOT0 aHaIHu3a 1
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
9KCIEPUMCHTAIBHBIX
HCCIIeI0OBaHUI, MaTeMaTHUYECKHE U
©CTECTBEHHOHAYYHBIC 3HAHUS,
HCIIOJb3Ysl COBPEMEHHbIE
o0pazoBarenbHbIC U
HHGOPMAIIMOHHBIC TEXHOJIOTHH

Tema 5 «3yyeHne OCHOBHOTO 3aKOHA AUHAMUKH BPAILICHUS
1. Pacckakure YCTPOWCTBO OKCIIEPUMEHTAILHOW YCTAaHOBKH U
cofepKaHMEe OKCIEPHMMEHTa II0 W3YYCHHI0O OCHOBHOTO  3aKOHA
BpAIaTeIbHOTO JBIKCHHS

HUa-1. YK-1

OcCyIecTBIsET TOUCK,
KPUTHYCCKHI aHATU3 U CHHTE3
nH(pOpPMAINH, CTIOCOOCH
MPUMEHSTh CUCTEMHBIN TIOJXO0T
JUTS PELICHHS IOCTABJICHHBIX 337124

2. Kak BBIYHCIUTB YIIIOBOE YCKOPEHHUE BpaleHus nuinHapa’? Hamumure
1 00BSCHUTE HYXHYIO (POPMYITY.

3. Kak Bbrumcints MOMEHT Bpamiaromieii cuibl? Hanumure u o0bsicHUTE
HYXHYIO GOpMyITy

nJ-1. OIIK-6

[Tpumensier B npodeccuoHanbHOM
JIeSITETbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie 1
OnoI0TNH, IPUMEHSIET METOBI
MaTEeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECCKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUMN, MaTEMaTHIECKUE U
€CTECTBEHHOHAYYHbIC 3HAHNS,
UCTIONB3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(OopMaLMOHHbBIE TEXHOJIOTHH

Tema 6 «lccnenoBanue KoyeOATENbHOTO —ABHXKEHHS, H3MEPEHHE
YCKOPEHHsI CBOOOTHOTO MaJIeHUs! IPH NOMOIIY MasiTHUKa»
1.  OObscHuTe  HENECOOOPAa3HOCTh  KOHCTPYKIMH  MasTHHKA,

IIPUMEHSEMOTO B JJaHHOU padore.

2. Kakue BeJMYMHBI H3MEPSIIOTCS HETIOCPEACTBEHHO U KaKne KOCBEHHBIM
ITyTeM TpH BBITIOTHEHUH 3amanus 2? 3amanus 3?7 HyxHo 1M M3MepsATh
JUTMHBI MasTHUKOB 11 w1 1 ? TTouemy?

nJ-1. YK-1

OcyIecTBISET MOUCK,
KPUTHYCCKHUI aHATH3 U CHHTE3
nHpopmanny, criocodeH
MPUMEHSTh CUCTEMHBIN MTOJIX0]T
JUTSl PEILICHUST TIOCTABJICHHBIX 3324

3. Caenaiite BoIBOA (hOPMYIIBI, HCIIOIL3YEMOM B pabOTe [UISI H3MEPEHHS

WJI-1. OTTK-6
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YCKOpEHHS CBOOOTHOTO MTafICHNs, Pa3bSICHATE €e.

4. Kak B pmaHHOW paboTe HAXOmAT aOCOJIOTHBIC M OTHOCHUTEIHHBIC
MOTPEIIHOCTH U3MEPEHUS IEPHOIOB KOJICOAHH MasITHUKOB?

5. Kak B nmanHOW paboTe HAXOAAT OTHOCUTEIBHYIO U aOCOIIOTHYIO
MOTPEIIHOCTH U3MEPEHUS YCKOPEHUSI CBOOOTHOTO MajICHUs?

[Tpumensiet B mpodeccrnoHaIbHOM
JIeSITEJIbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie u
OMOJIOTH, IPUMEHSIET METOIbI
MaTeMaTHYEeCKOTo aHalli3a U
MO/JICTIMPOBAHMS, TEOPETHYECKUX U
9KCTIEPUMEHTAIIBHBIX
HCCIIeJOBAaHU, MATEMATHYECKUE U
€CTECTBEHHOHAYYHbIC 3HAHUS,
HCIIOJb3Ysl COBPEMEHHbIE
oOpa3oBaTeNpHBIE 1
nH(pOpPMAIMOHHBIE TEXHOJIOTHH

Tema 7 «MccnenqoBanue TeUESHUS BI3KOM KUIKOCTH
1. Pacckaxure ycTpoicTBO BHCKo3mMerpa OcTBanbia W COICpKaHHC
IKCIICPUMEHTA 10 M3MEPEHUIO KOA(P(PHIIMEHTA BSI3KOCTH 3TUM IPUOOPOM.
BeiseauTe 1 00bsicHUTe (hopMyIty Uit paboOThI ¢ BUCKO3UMeTpoM OcTBalbaa

na-1. yK-1

OcyIecTBISET MOUCK,
KPUTHYCCKHUI aHATH3 U CHHTE3
nHpopmanny, criocodeH
MPUMEHSATH CHCTEMHBIN MOJIX0
JUTSL PELICHHUS] TOCTABJICHHBIX 38134

2. Kax B naHHO# paboTe HAXOAAT OTHOCHUTEIIBHYIO U a0COTIOTHYIO
MOTPEIIHOCTH U3MEPEHHS KOA(P(UIMECHTA BI3KOCTH JKUIIKOCTH?

nJ-1. OIIK-6

[Mpumensier B npodeccuoHanbHOM
JIESITEIbHOCTH OCHOBHBIE 3aKOHBI
(¢u3MKN, XUMHAH, HAYK 0 3eMie U
O1oI0TNH, IPUMEHSIET METOBI
MaTEeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECKUX U
9KCTIEPUMEHTAIBHBIX
UCCIIeJOBaHUH, MaTeMaTH4ECKUe U
€CTECTBEHHOHAYYHbIC 3HAHUS,
UCIIOJIb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(opMaLMOHHbBIE TEXHOJIOTHH

Tema 8 «VccnenoBanue CBOMCTB MOBEPXHOCTHOIO CJIOS KUJKOCTH,
n3MepeHne ko3 UIIeHTa TOBEPXHOCTHOTO HATSHKCHHUS JKAIKOCTID)
1. Hamummre u o0OBsCHUTE GOPMYNBI: a) HW30BITOYHOTO JaBJICHUS
HUCKPHUBJICHHON TOBEPXHOCTH JKHUAKOCTH, ©) THAPOCTATHYECKOTO
JTABJICHUS )KUIKOCTH, B) PA3HOCTH YPOBHEH XHUIKOCTEH B KaIUIApe U B
COOOIIAIOINMCSI ¢ HIM IIHPOKOM COCYTIE.
2. Hamumwmte u o0ObscHuUTE (OpMyy, IO KOTOPOH B JaHHOW paboTe
u3Mepsercs K03 QHUIUCHT TOBEPXHOCTHOIO HATSKCHHSL.

HUa-1. VK-1

OcCyIecTBIsAET TOUCK,
KPUTHYCCKHI aHATU3 U CUHTE3
nH(pOpPMaINH, CTIOCOOCH
MIPUMEHSTh CHCTEMHBIN TTOAXOT
JUTSL PELICHUS TIOCTABJICHHBIX 3a1a4

3. Pacckaxure yCTpPOMCTBO HSKCIIEPUMEHTAILHOM
COJEpXKAHUE  DKCHEpPUMEHTa IO  HU3MEPEHUI0
MIOBEPXHOCTHOTO HATSDKCHHSI.

4. Pacckaxure, Kak M C Kakod TOYHOCTBIO M3MEpSIOT JHAMETP
Kamuispa?

5. Kak B nanHO#i paboTe HaXOAAT OTHOCUTEIIBHYIO U a0COIOTHYIO
MTOTPENTHOCTH U3MEPEHUS K0d(PPHUIMEHTa TOBEPXHOCTHOTO HATSKECHUS?

YCTAaHOBKH U
ko3¢ puLeHTa

nJ-1. OIIK-6

[Tpumensier B npodeccuoHanbHOMI
JIeSITETbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie U
O1OJIOTH, IPUMEHSIET METOIbI
MaTeMaTHUYECKOTO aHaIu3a U
MOJIETIMPOBAHMUS, TEOPETHIECCKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUHN, MaTEMaTHIECKUE U
€CTECTBEHHOHAYYHbIC 3HAHNS,
UCTIONb3Ysl COBPEMEHHBIE
oOpa3oBaTespHBIE 1
nH(OopMaLMOHHbBIE TEXHOJIOTHH

Tema 9 «M3y4enue 3akona I'yka»
1. Pacckaxxute yCcTpOWCTBO IKCIIEPHMMEHTAIBHOW YCTAHOBKU M COIEpIKaHHe
9KCIEPUMEHTA M0 U3YUECHUIO 3aKoHa ['yKa 1 n3MepeHuro MOyisl yIpyrocT!

nJ-1. YK-1

OcyIecTBIsET MOUCK,
KPUTHYCCKHUI aHATH3 U CHHTE3
nHdopmanny, criocodbeH
MPUMEHSATH CHCTEMHBIN MOJIXO0
JUIsl pEILICHHUs] TIOCTaBJICHHBIX 3324

2. Kaxoii BUI JOJDKHBI KIMETh TPa)MKA 3aBHCHMOCTH A OT F?

HJ-1. OIIK-6

[Ipumensiet B mpodeccrnoHaIbHOM
JIEATENBHOCTH OCHOBHBIE 3aKOHBI
(¢u3nKN, XUMHAH, HAYK 0 3eMie U
OMOJIOTHH, IPUMEHSICT MCTOIBI
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MaTeMaTHIECKOTO aHATH3a 1
MOJICTTMPOBAHUS, TECOPETHYECKUX U
IKCIIEPUMEHTAIIBHBIX
HCCIIeIOBAHMI, MATEMATHYECKUE U
€CTEeCTBEHHOHAYYHbIE 3HAHUS,
UCTIOJIb3Ysl COBPEMEHHBIE
00pa3oBaTeNbHbIC U
HH(HOPMAIMOHHBIC TEXHOJIOTHH

10

Tema 10 «M3mMepeHre MOIY/IS YIPYTOCTH
1. Hammmwmre u paspsicHuTe GOpMYNTy, IO KOTOPOW B NaHHOW paborte
HU3MEPSIOT MOAYIb YIPYTOCTH

HUa-1. YK-1

OcCyIecTBIsET TOUCK,
KPUTHYCCKHI aHATU3 U CHHTE3
nH(pOpMaINH, CTIOCOOCH
MIPUMEHSTh CHCTEMHBIN TTOAX0T
JUTS PELICHHS IOCTABJICHHBIX 337124

2. Kak B nmaHHOW paboTe HAXOAAT OTHOCUTEIBHYIO U aOCOIIOTHYIO
MOTPEIIHOCTH U3MEPEHUSI MOIYISI YIPYTOCTH?

nJ-1. OIIK-6

[Tpumensier B npodeccuoHanbHOMI
JIeSITETbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie 1
OMOJIOTH, IPUMEHSIET METO b
MaTeMaTHYECKOTO aHaIu3a U
MOJIETIMPOBAHMUS, TEOPETHIECKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUHN, MaTEMaTHIECKUE U
€CTECTBEHHOHAYYHbIC 3HAHNS,
UCTIONBb3Ysl COBPEMEHHBIE
oOpa3oBaTesbHbIE 1
nH(OopMaLMOHHbBIE TEXHOJIOTHH

11

Tema 11 «Onekrpuueckue nenu. Vzmepenne Gu3nueckux BeIHIHH
ANIEKTPOU3MEPHUTEIHHBIMU IIPHOOPAMID
1. laiite XxapakTepucTUKy IpruOOpaM, HaXOASIINMCS Ha CTOJIE.
2. Kak ompenensror aOCOJIOTHYIO IIOTPEIIHOCTH IpuOopa, oTcueTa U
W3MEPEHUs IS AIEKTPOU3MEPUTENBHOTO Iprudopa?

nJ-1. YK-1

OcyIecTBISET MOUCK,
KPUTHYCCKHUI aHATH3 U CHHTE3
nHpopmanny, criocodbeH
MPUMEHSATH CHCTEMHBIN MOJIXO0
JUIsl pELLICHHUs] TIOCTaBJICHHBIX 3324

3. Kak BbIMOJHSETCS OIHOKPAaTHOE HEMOCPEACTBEHHOE H3MEpEHHe
AJIEKTPOU3MEPHUTENBHBIM ~ MPUOOPOM ¢ 0003HAUYEHHBIM  KJIACCOM
TOYHOCTH?

4. Kaxk BBIMOJHSAETCS OIHOKPAaTHOE HEMOCPEACTBEHHOE H3MEpEHHE
ANIEKTPOU3MEPHUTEIHHBIM IIPHOOPOM, HE UMEIOIINM KJIacca TOYHOCTH?

nJ-1. OIIK-6

[Tpumensiet B mpodeccrnoHaIbHOM
JIeSITEIbHOCTH OCHOBHBIE 3aKOHBI
(¢u3MKN, XUMHAA, HAYK 0 3eMie U
OUOJIOr U, MPUMEHSIET METO/IbI
MaTEeMaTHYECKOro aHalh3a U
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
IKCTIEPUMEHTATIBHBIX
HCCIICIOBAHMIA, MATEMaTHYCCKUE U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
UCHOJB3Ysl COBPEMEHHbBIC
00pa3oBaresibHbIC U
nH(OpPMAIMOHHBIE TEXHOJIOTHH

12

Tema 12«VccnemoBanue MarHUTHOTO TIOJIS TIOCTOSSHHOTO MAarHUTAY
1. Pacckakmre YCTPOWCTBO OKCIICPUMEHTAIBLHOW YCTAaHOBKH H
cofiepKaHNe IKCIIEPUMEHTA 110 N3YyUCHHIO 3aKOHa AMITepa U W3MEPEHUIO
WHAYKIIUH MaTHATHOTO TTOJISL.
2. HauepTuTe M pa3bsCHUTE CXEMY IEKTPHUECKOH IIEMH YCTAaHOBKH.

HUa-1. YK-1

OcCyIecTBIsET TTOUCK,
KPUTHYCCKHI aHAU3 U CHHTE3
nH(pOpPMAINH, CTIOCOOCH
MIPUMEHSTh CHCTEMHBIN TTOAX0T

3. Pacckaxure yCTpPOMCTBO aHAJMTHUYECKUX BECOB U TIPAaBWIO | JUIS PELICHUS MMOCTABICHHBIX 3a1a4
oOpallieHus C HUMU

4. Kak omnpenenstor abcomoTHy0 — morpemHocts  nokaszanumid | MJI-1. OITK-6

amrepmerpa? [IpumensieT B npodecCHOHATBHOM

5. Kak OIPEACIIAIOT OTHOCUTCIbHYIO U a6COHIOTHyIO NOrpCeuIHOCTH
HU3MEPCHUA UHAYKIIUU MAarHUTHOI'O nojs?

JIeSITeJIbHOCTA OCHOBHBIC 3aKOHBI
(GU3MKK, XUMHH, HAYK 0 3eMJIie U
OMOJIOTHH, IPUMEHSIET METOIBI
MaTeMaTHIeCKOTO aHAIN3a H
MOJICTAPOBAHUS, TEOPETUIECKUX U
9KCIEPUMEHTAIBHBIX
HCCIIeTOBAaHUM, MaTeMaTHIECKUE U
€CTECTBEHHOHAYYHbIC 3HAHMS,
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HCTIONB3YST COBPEMEHHBIC
00pa3oBaTelbHbIC U
HH(OPMAIMOHHBIE TEXHOJIOTHH

13 Tema 13 «/ccnenoBanue 31€KTPONPOBOAHOCTH MOTYIPOBOJHUKOB. na-1. ¥yK-1
W3y4enue nosynpoBOAHUKOBOTO AUOAAY Ocyl1ecTBIIsIET MOKCK,
1. Pacckaxkure yCTpOMCTBO NOJIyIIPOBOIHMKOBOIO JHOAA, HAYEPTUTE | KPUTHUYECKUI aHAIM3 U CHHTE3
cXeMy J1ojia U 00bSICHHUTE MIPUHIIMII €T0 paboThI. nHpopmanny, criocodeH
2. Haueprure cxeMy OJEKTPUYECKOH IIENM OKCIIEPUMEHTAIBLHON | MPUMEHSTh CUCTEMHBIN MTOJIX0.
YCTaHOBKH U OOBSICHUTE ee. JUTA PEUICHHS IOCTABJICHHBIX 33124
3.  Pacckaxkure  comepaHHEe ~ OKCIEPHUMEHTa [0  HM3YYCHHIO
BOJIETAMIIEPHON XapakTepucTUku aumona. Kakod Bum uMeeT rpaduk
BOJIFTaMIIEPHON XapaKTEPUCTHKH IOJYTIPOBOTHIKOBOTO THoa?
4. Yro naszbBaeTcs KodduuueHroM BeimpsmiacHus auoga? Hamummre | MI-1. OITK-6
dhopmyny ko3P puIEeHTa BEIMPSIMICHUS THO/A. [Tpumensiet B mpodeccrnoHaIbHOM
5. Kak omnpenenstor  aOCONIOTHBIE  INOTPEIIHOCTH  IOKa3aHUH | JEATeIbHOCTH OCHOBHBIE 3aKOHBI
UCTIOJIb3YEMBIX JJIEKTPOU3MEPHUTEIILHBIX TIPHOOPOB? (bU3MKH, XUMUH, HAYK O 3emiie 1
6. Kak onpeznenstor abCcoIIOTHYIO M OTHOCUTENBHYIO TIOTPELIHOCTH OMOJIOT U, IPUMEHSIET METOIbI
BBITIOJTHEHHOTO M3MEpeHHsT KO HUIMEHTa BBIIPSMIICHHS MaTeMaTHYeCKOTo aHalli3a U
MIOJIYTIPOBOAHUKOBOTO Hona? MOJICTIMPOBAHMUS, TEOPETHYECKUX U
9KCTIEPUMEHTAIIBHBIX
HCCIICAOBAHMIA, MaTEMaTHIECKHIE U
€CTECTBEHHOHAYYHEIC 3HAHUS,
HCTIONB3Ys COBPEMEHHBIC
oOpa3oBaTenpHbIE 1
nHGOPMAIMOHHBIE TEXHOJIOTHH
14 Tema 14 «MccnenoBanne MepeMEHHOTO U BBITIPSMIICHHOTO TOKA ITPH Na-1. VK-1
TTOMOIIIH OCITUILTOTpaday OcCyIecTBIsET TOUCK,
1. Haueprure U pa3bsICHUTE CXEMY OJICKTPHUECKOM Lenu Juisl | KpUTHYECKUI aHalM3 U CHHTE3
HaOJIIOIEHUS OCLIMILIOrPaMMBI IEPEMEHHOTO TOKA. nHpopmanny, criocodeH
2. Hawepture u pa3bsCHUTE CXEMy OJIEKTPUYECKOH €U ISl | NPUMEHSTHh CUCTEMHBIN MOJIX0.
HaOJIIO/ICHHUS! BBIIPSIMILIFOLIETO JICHCTBHS AN0JA JUIsl pEILICHHUS TTIOCTaBJICHHBIX 3aa4
3. Haweprure u paszwsicHuTe cxemy onektpuueckoit uenu s | UJI-1. OIIK-6
HaOJIIOICHUS! IBYXIIOTYTIEPHOIHOTO BBIIPSIMIICHNUS IEPEMEHHOIO TOKA. [Tpumensier B npodeccuoHaIbHOM
4. HauepruTe 1 pa3bACHUTE CXEMY JIEKTPUUECKOHN TN IS JIESITETFHOCTH OCHOBHBIE 3aKOHBI
HaOTrONeHNS QUIBTPYIOMIETO ASHCTBHS KOHICHCATOPA (¢u3MKN, XUMHAH, HAYK 0 3eMIie U
OMOIIOTHH, IPUMEHSIET METOABI
MaTeMaTHIECKOTO aHali3a ’
MOJICIAPOBAHUS, TEOPETUIECKUX U
SKCIEPUMEHTAIBHBIX
UCCIIeJOBaHUH, MaTeMaTH4eCKUe U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
UCIIOJIb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(OpMaLMOHHbBIE TEXHOJIOTHH
15 Tema 15 «M3MepeHne noxaszaresns MPEIOMIICHUS U KOHLIEHTPALUH na-1. ¥K-1

pacTBOpoB pehpaKTOMETPOM
1. Pacckaxute yCTpOMCTBO U MPUHITUT paOOTHI pepaKToMeTpa.
2. PacckaxuTe comepkaHue OKCIEPHUMEHTa MO  WU3MEPEHUIO
KOHIICHTpAIIMHU U TI0Ka3aTelisi PEJIOMJICHUs PACTBOPOB caxapa.
3. Pacckaxure coiepkaHME ~ OKCIHEPUMEHTa [0  HU3MEPEHHUIO
KOHIICHTPAIIMHU M TI0Ka3aTelisi MPEJIOMJIICHUS PACTBOPOB COJIH

OcyIecTBISET MOUCK,
KPUTHUYECKHUI aHAJIN3 U CHHTE3
nH(pOpPMAINH, CTIOCOOCH
MPUMEHSTh CUCTEMHBIN MTOJIX0]T
JUTsl PEILICHUST TIOCTaBJICHHBIX 3324

1. [MTosicanTe, KaK MOCTPOUTHh KaIMOpOBOUHBIN Tpaduk? Kak, monb3ysch
rpauKoM, ONPEIEIIUTh KOHIICHTPAIUIO pacTBopa’?

2. Kak B nanHOl paboTe HaXoAaT aOCOMIOTHYIO K OTHOCHTEIBHYIO
MOTPEIIHOCTH U3MEPEHUS KOHIICHTPAIMH pacTBopa?

WJI-1. OIIK-6

[Tpumensier B npodeccuoHanbHOMI
JIeSITEIbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie U
OMOJIOTH, IPUMEHSIET METO b
MaTeMaTHYECKOTO aHaIu3a U
MOJIeIMPOBAHUsI, TEOPETUUECKUX U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAaHNUMN, MaTEMaTHIECKUE U
€CTECTBEHHOHAYYHbIC 3HAHNS,
UCTIONb3Ysl COBPEMEHHBIE
00pasoBaTebHbIE 1
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nHPOPMAIMOHHBIE TEXHOJIOTHH

16 Tema 16 «3MepeHne pa3MepOB MajbIX 0ObEKTOB MIPH IOMOIIH Wa-1. VK-1
MHKPOCKOTIA) OcymiecTBIsIeT MOUCK,
1. Ha3oBUTE OCHOBHBIC Y3JIbI U MEXaHU3MBbI MUKPOCKOIIA X OOBSCHUTE UX | KPUTUYCCKHUN aHATIHN3 U CUHTE3
HA3HAYCHHE. uHpOpMaIUH, CrIocoOeH
2. Hamumure u 00ObsicHUTE (DOPMYINIBI, IAIONIUE BO3MOXHOCTh HAWTH | MPUMEHSITH CUCTEMHBIN TOIXO
YBEIIUYCHUE  OKYISIpa, YBEIMYCHHE OOBCKTHBA W  YBCIMYCHHUC | JUIS PCUICHHS MOCTABJICHHBIX 33a]a4
MHKPOCKOIIA
3. Pacckaxwure comepkaHUE SKCIEpUMEHTa, Hamuimmte U oObsichute | M]I-1. OIIK-6
pacdeTHbie GOPMYIIBI: @) TIO U3MEPEHUIO yBeJMYeHHsI 00bekTrBa, 0) mo | [Ipumensietr B mpodeccrnoHaIbHOM
M3MEPEHUIO BENUYUHBI MUKPOOOBEKTA. JIeSITeIbHOCTH OCHOBHBIE 3aKOHBI
4. Kak B maHHO# paboTe HAXOASAT MOTPEITHOCTH YBEITHICHUS ¢u3nKN, XUMHAA, HAYK 0 3eMie U
MHKPOCKOIIa, pa3Mepa MUKPOOOBeKkTa? OMOJIOTHH, TPUMEHSIET METO IbI
MaTEeMaTUYECKOTo aHalh3a U
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
IKCIEPUMECHTAIBHBIX
HCCIICIOBAHUIA, MATEMaTHYCCKUE U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
UCTOJB3Ysl COBPEMEHHBIC
00pa3oBaresibHbIC U
nH(pOpPMAIMOHHBIE TEXHOJIOTHH
17 Tema 17 «V3mepeHune npeena pa3pemeHus ONTHIeCKoro Ipruodopar Ua-1. VK-1
1. Kakum o00pa3oM MOKHO YIYYIIUTh pPa3pemaronlyl0 crnoco0HOCTh | OcyliecTBIsSET MOUCK,
MHKpOCKoIma? KPUTUYECKHUI aHAJIN3 U CHHTE3
2. PacckakuTte comepikaHue dKCIIePUMEHTa nH(pOpPMAINH, CTIOCOOCH
MPUMEHSTh CUCTEMHBIN MTOIX0]T
JUIsl pEILICHHUs] TIOCTaBJICHHBIX 3324
3.Hamumwre u 00bsCHUTE pacyeTHBIC (OPMYIIBI IT0 m3Mepenuto npeaena | MI-1. OITK-6
paspeiicHus 00bEKTHBA MUKPOCKOTIA. [IpumensieT B npodecCHOHATBHOM
4. Kak B 1aHHOU pab0OTe HAXOAAT MOTPEIIHOCTH Npeieia pa3peicHus? JIESITEIbHOCTH OCHOBHBIE 3aKOHBI
(GU3UKH, XUMHH, HAYK 0 3eMJIie U
OMOJIOTHH, IPUMEHSIET METOIBI
MaTEeMAaTHYCCKOTO aHaU3a 1
MOJICTTMPOBAHUS, TEOPETHICCKUX U
IKCTIEPUMEHTAIBHBIX
HCCIIeIOBAaHUI, MATEMATHIECKUE U
€CTECTBEHHOHAYYHbIC 3HAHUS,
HCIIONb3Ysl COBPEMEHHbIE
oOpa3oBaTenpHbIE U
WH(POPMAIMOHHBIC TEXHOJIOTHH
18 Tema 18 «ccinenoBanue BOTHOBBIX CBOHCTB CBETA, U3MEPECHUE JTHHBI nJ-1. VK-1
CBETOBOW BOJIHBI P MOMOINY AUGPAKIIMOHHOMN PEIIECTKH MPH mpsiMoM | OCYIIEeCTBISIET MOUCK,
MaJICHUH CBETa KPUTHYCCKHIA aHAJIU3 ¥ CUHTE3
1. OObsICHUTE YCTPOWCTBO MU(PPAKIMOHHOW pemieTku. YTo Ha3bIBaeTCs | UH(POPMAIUH, CIOCOOCH
MMOCTOSTHHOM AU(PAKIIMOHHON PEIIeTKU? MIPUMEHSTh CUCTEMHBIN TTOIXO]T
2. OObsCHHTE UCIOJIL3YeMBbIi B JAHHON paboTe METOA H3MEPCHHUsS | JUIA PEUICHHUS MOCTABICHHBIX 3a7a4
JUIMHBI CBETOBOM BOJIHBI, BBIBEAMTE COOTBETCTBYIOLIYIO pacYETHYIO
(opmyiy
3. Pacckaxure YCTPOHCTBO OIKCIIEPUMEHTANbHOW ycraHoBkm wu | M]I-1. OIIK-6
COZIepIKaHUE IKCIIEPUMEHTA 110 U3MEPEHHUIO [UTHHBI CBETOBOW BOIHBI IpH | [IpuMmeHnsieT B mpodeccuoHanbHOM
MOMOIIN TU(PPAKIIMOHHON PEIIETKH. JIeSITeIbHOCTH OCHOBHBIE 3aKOHBI
4. Kak B 1aHHO# paboTe HAXOASAT OTHOCHUTENBHYIO U a0CONIOTHYIO (¢u3MKN, XUMHAHA, HAYK 0 3eMie U
MOTPEIIHOCTH U3MEPEHUS UTUHBI CBETOBOW BOJHEI? OHOJIOTHH, IPUMEHSIET METOIBI
MaTEeMAaTHYCCKOTO aHalU3a 1
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
9KCIEPUMCHTAIBHBIX
HCCIICIOBAHMIA, MATEMAaTHYCCKUE U
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
HCIIOJb3Ysl COBPEMEHHbIE
oOpa3oBaTenpHbIE 1
nH(OpPMAIMOHHBIE TEXHOJIOTHH
19 Tema 19 «MccenoBanue BOJHOBBIX CBOMCTB CBeTa, n3Mepenue mmael | UI-1. YK-1

CBETOBOW BOJIHBI IIPH ITOMOIIHN AU(PAKIIMOHHOHN PEIIETKH MPH

OcCyIecTBIsIET TOUCK,
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HAKJIOHHOM MaJICHUHU CBETa»
1. OObsicHUTE yCTPOUCTBO AM(PPAKIMOHHON pemieTKH. UTo Has3pIBaeTcs
MOCTOSIHHOW TN(PaKIIHOHHOW peIIeTKH?
2. OObsICHHTE WCIOJIb3YyeMbIii B JaHHOH paboTe MeTol HW3MEpEHUs
JUIMHBl CBETOBOW BOJIHBI, BBIBEJUTE COOTBETCTBYIOIIYIO PAaCUETHYIO

opmyny

KPUTHUYCCKHI aHAIIH3 M CHHTE3
nnpopmanny, criocodeH
MNPUMEHSATH CUCTEMHBIN MOJIX0
JUTSL PELICHHUS TOCTABJICHHBIX 33124

3. PacckaxuTre yCTpOWCTBO 3KCICPUMCHTAJIbHON YCTAHOBKH U
COJICPKAHUE IKCIICPUMCHTA 110 U3MEPEHUIO ITTHHBI CBETOBOM BOJIHBI ITPH
TTOMOTIIH TUDPAKITUOHHOHN PEIIETKH.

4. Kak B m1aHHO# paboTe HAXOASAT OTHOCHUTENBHYIO U a0CONIOTHYIO
MIOTPEITHOCTH N3MEPEHHS UTMHBI CBETOBON BOJHEI?

nJ-1. OIIK-6

[Tpumensier B npodeccuoHanbHOMI
JIESITEIIbHOCTH OCHOBHBIE 3aKOHBI
(¢u3NKN, XUMHAA, HAYK 0 3eMIe U
OnoI0TNH, IPUMEHSIET METOBI
MaTEeMaTHYECKOTO aHAN3a U
MOJIETIMPOBAHMUS, TEOPETHIECCKUX U
9KCTIEPUMEHTAIIBHBIX
UCCIIeJOBaHUH, MaTeMaTH4eCKUe U
€CTECTBEHHOHAYYHbIC 3HAHUS,
UCIIOJIb3Ysl COBPEMEHHBIE
00pa3oBareyibHbIC U
nH(OpMaLMOHHbBIE TEXHOJIOTHH

20 Tema 20 «M3yueHune nonsipuMeTpa, M3MEpEHUE KOHIIEHTPALUT na-1. vyK-1
PacTBOPOB ONTHYIECKH aKTUBHBIX BEUICCTBY Ocy1miecTBIsIeT IOUCK,

1. OObsicHUTE  SBJICHWE  BpalleHUs  IUIOCKOCTH  KojeOaHWi | KpUTHYECKUI aHaIu3 U CUHTE3

MOJIIPU30BAHHOTO ~ CBETA: HAMHWIIUTE W 00bsAcHUTE  (Qopmyny, | HHPOpPMAIUH, CIIOCOOEH

OTIPENIEIAIONTYI0 3aBHCHMOCTh YIJIa ITOBOPOTA INIOCKOCTH KOJEOAHWH | MPHUMEHSATh CHCTEMHBIA MOJXO0.

MOJIPU30BAHHOTO CBETa OT KOHIEHTPAIlMM pPacTBOpa ONTHYECKH | JUIA PEUICHHS MOCTABJICHHBIX 33124

aKTHBHOTO BEIIECCTBA.

2. Pacckaxure yCTPOHCTBO, MNPHHIMI pPadOTHl TMOJISIPUMETPA H

COZIEp)KaHUE DKCIIEPUMEHTA 110 W3MEPEHHUIO YAEIBHOTO BpAIICHHUS U

KOHIIGHTPAIMU pacTBOPA ONTHYECKH aKTUBHBIX BELIECTB

3. Uto noxaspiBaeT k03¢ HULMEHT, Ha3bIBaeMbIi ynenbHbIM Bpamennem? | WJI-1. OITK-6

3aBUCHT JI 3HaUCHHE Y/ICIHbHOTO BpaIlleHHs OT JUIMHBI cBeTOBOM BosHBI? | [IpuMmeHnsieT B mpodeccnoHanbHOMI

Hammmure n oObsicHuTe QopMylny W €AMHMIY HW3MEPEHHUsS YNEIBHOTO | NEeSTeIbHOCTH OCHOBHBIE 3aKOHBI

BpAaITCHHUS. (¢u3MKN, XUMHAH, HAYK 0 3eMIIe U

4. Yto noka3pIBaeT KOHIICHTPAILUS pacTBopa? OMOJIOTHH, TPUMEHSIET METOIbI

5. o kako#i opMyie OTpeeIIIOT KOHIICHTPAITNIO pacTBOpa B paboTe? MaTeMaTHIeCKOTO aHAIN3a H

6. Kak B nanHoit paboTe HaxXOmAT MOTPEIIHOCTH U3MEPEHHH YIeNbHOTO | MOJCIMPOBAHUS, TEOPETHUCCKUX U

BpaIeHus U KOHIIEHTPALUU pacTBopa’? SKCIEPUMEHTAIBHBIX
HCCIICAOBAHMA, MaTEMaTHIECKIE 1
C€CTCCTBCHHOHAYYHbIC 3HAHUA,
UCIIOJIb3Ysl COBPEMEHHBIE
00pa3oBaresibHbIC U
nH(OopMaLMOHHbBIE TEXHOJIOTHH

21 Tema 21 «I'pagynpoBKa CIIEKTPOCKOIIA U HCCIIEIOBAHHUE CIIEKTPOB) na-1. vyK-1

1. Kakue CrIeKTphI Ha3bIBAIOTCS CIIEKTPAMU HCITYCKAHUSA?

2. Maiite ompeencHue U OOBSICHUTE MEXAaHU3M IONYYCHHS CIICKTpPa
MIOTJIOMICHUSI.

3. Yro Takoe CreKTpaabHbIi aHamn3?

4. PacckaxuTe comepkaHHE OKCIEPUMEHTAa II0 TPaLyHPOBKE
CIEKTPOCKOTIA U M3YYCHHUIO CIIEKTPOB UCITYCKAHHS U TIOTJIONICHHS

OcyIecTBIsET MOUCK,
KPUTHYCCKHIA aHAJIU3 ¥ CUHTE3
nH(pOpMaINH, CTIOCOOCH
MPUMEHSTh CUCTEMHBIN MTOJIX0]T
JUTsl PEILICHHUST TIOCTaBJICHHBIX 3324

5. Yo siBisieTcs] M3Iy4aTessIMU JINHEWYaToro, CIJIOIIHOTO U MOJI0CATOro
CITEKTPOB MCITYCKaHUs?

6. OOBSCHUTE MEXaHU3M IOJTyYCHHS JIMHEHYATOTO CIIEKTPa UCITYCKAHHUS
BOJIOPOJIA.

7. PacckaxuTe YCTpOWCTBO M NPHHIKI DPAaOOTHl CHCKTPOCKONA; Ha
MaMSTh HAYEPTUTE XOJ JYYCH B CIIEKTPOCKOIIC

nJ-1. OIIK-6

[Tpumensiet B mpodeccrnoHaIbHOM
JIESITEIbHOCTH OCHOBHBIE 3aKOHBI
(GU3MKK, XUMHH, HAYK 0 3eMJIe U
OMOJIOTHH, IPUMEHSIET METOIBI
MaTEeMAaTHYCCKOTO aHalU3a 1
MOJICIUPOBAHMUSI, TCOPETUUCCKUX U
9KCICPUMCHTAIBHBIX
HCCIIeIOBAaHHN, MATEMATHYECKUE U
€CTECTBEHHOHAYYHbIC 3HAHUS,
HCIIOJb3Ysl COBPEMEHHbIE
o0pasoBarenbHbIC U
nH(OpPMAIMOHHBIE TEXHOJIOTHH
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OTuer oOLEHMBAETCA IO YCMOTPEHHMIO IPENOJNABATENsl OLEHKOM «OTIMYHOY», «XOPOIIO»,
«yIOBJIETBOPUTENBHO», «HEYIOBIECTBOPUTEIBHO» WIH OLEHKOM «3a4TEHO», «HE 3auTeHo». OneHka
«3a4TE€HO» CTaBUTCA OOyyaromuMmcsi, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHTEPHSIM,
YCTQHOBJICHHBIM Il TOJIOKUTENBHBIX OLIEHOK («OTIMYHO», «XOPOIIOY», «yHAOBIETBOPUTEIBLHON).
Onenka 00bsIBIIsICTCS 00ydarOIEeMycsl HeIOCPEICTBEHHO MOCIIE CIAYH OTUYETa.

IMkana Kputepuu oneHuBanus

- U3JIOKCHUE MaTepualjia JOTUIHO, IPAMOTHO,
- CBO60[[HOC BJIaACHUEC TepMHHOHOI‘Heﬁ;
- YMCHHEC BBICKAa3bIBATh U 000CHOBaTh CBOU CYXXICHHA TPU OTBETC HA KOHTPOJIBHBIC

Orenka 5
BOIIPOCHI;
(oTuHO)
- yMEHHUE ONHKCHIBATH 3aKOHBI, SIBJICHUSI U MPOLECCHI;
- yMEHHE MPOBOAUTH U OLICHUBATH PE3YJIbTAThl H3MEPEHH;
- CIIOCOOHOCTH peliarh MPAKTUUECKUE 33/1a4i
- U3JIOKEHUE MaTepHaa JOTHYHO, IPAMOTHO;
Ouetixa 4 - CBOOOIHOE BJIaJICHUE TEPMHUHOJIOTHEH;
(xoporo) - 0CO3HaHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHMUIT 1JIsl OTMCAHMUS 3aKOHOB, SIBIICHUN 1

MIPOIIECCOB, PEIICHHSI KOHKPETHBIX MPAKTHUECKUX 3a]a4, IPOBEICHIS U OLICHIUBAHUS
PE3yIIbTaTOB M3MEPEHHH, HO CoiepkaHue M opMa OTBETa MMEIOT OTAEIbHBIC HETOUHOCTH

- U3JI0KECHNE MaT€pHralia HEIOJIHO, HETIOCIIEAOBATCIBHO,

- HCTOYHOCTHU B ONPCACICHUN HOHS[TI/Iﬁ, B IPUMCHCHUU 3HAHUI JJIA OIIMCaHUA 3aKOHOB,
OHCHKa 3 SIBJICHHH U MPOLECCOB, PCIICHUA KOHKPETHBIX MPAKTUYCCKUX 3a4a4, IPOBCACHUSA U

(yﬂOBHeTBOpI/ITeHLHO) OLICHUBAHUA PE3YJIbTATOB H3M€peHHﬁ,

- 3aTpYAHCHUA B 000CHOBAaHUHU CBOUX Cy)K,HeHI/Iﬁ;

- 06Hapy)KI/IBa€TCH HCI0CTAaTOYHO FJ'Iy60K0€ TIOHUMAHUEC U3YUCHHOT'O MaTcpuaia

- OTCYTCTBUE HEOOXOANMBIX TEOPETUUECKUX 3HAHUIT; JOMYIIEHBI OIIMOKHU B ONPEAEICHUH
MOHATUH U ONIUCAaHUU 3aKOHOB, SIBIEHUH U NPOLIECCOB, UCKAXKEH UX CMBICH, HE PEILIECHBI
IIPAaKTUYECKHE 3a7a4l, HETIPABUIBHO OLEHUBAIOTCS Pe3yNbTaThl U3MEPEHUi];

- He3HaHUE OCHOBHOTO Marepuasia yueOHOW IPOrpaMMBl, JIOMYCKArOTCs IpyOble OMIMOKY B
U3JI0KEHUH

Omenka 2
(HeYOBJIETBOPUTEIHHO)

4.1.3. TectupoBanue
TectupoBaHHe HUCNONB3YyETCs s OLEHKM KauecTBa OCBOCHHUs OOydarolIMMCS OCHOBHOM
npodeccuoHalbHOW  00pa30BaTeIbHONM MPOTpaMMbl 1O OTACIBHBIM TEeMaM WM paslenaMm
JUCUMIUIMHBL.  TecT mpeacraBiser CcoOOW  KOMIUIEKC — CTaHJApTU3UPOBAHHBIX — 3aJaHUM,
NO3BOJISIIOINMI  YIPOCTUTh  MPOLEAYPY H3MEPEHUs 3HAHMM W yMEHUH  OOydYaroIIMXCH.
OOyuaromuMcst BBIJJAIOTCSL TECTOBBIE 3aJaHMs C (OPMYIMPOBKOH BOIpoca U IMPEUIOKEHUEM
BBIOPATh OIMH MPABUWJIBHBIA OTBET U3 HECKOJIBKUX BAPUAHTOBOTBETOB.

Ne OIeHOYHBIC CPENICTBA Kon v HamMeHOBaHUE WHAUKATOPA
TunoBble KOHTpONBHBbIE 3ahaHus © (MIH) HWHBIE MaTepHAbL, KOMIETEHIIH
HeoOXOMUMBIE TSl OLIEHKH 3HAHWM, YMEHUH, HABHIKOB U (WJIM) OTIBITA
JIeATENIbHOCTH, XapaKTepHU3yoHuXx cHOPMHUPOBAHHOCTh KOMIIETEHIIUH
B IIPOLIECCE OCBOCHHS AMCIMIUINHbBI

1 | IIpu ymenbiennu B 4 pasa JUIMHBI HUTH MaTeMaTHIE€CKOTO MasSTHUKA Wna-1. VK-1
MepHOJT KOJICOaHus . .. OcCyIecTBIsSET MOUCK, KPUTHICCKHMA
1) He U3MEHHUTCS aHaIW3 ¥ CUHTE3 WH(OPMAIINH,
2) yBenmuuutcs B 4 pasza croco0OeH MPUMEHSITh CUCTEMHBIN
3) yBenuuurcs B 2 pasza TIOJTXOJT JJTSl PEIICHUS TOCTABICHHBIX
4) ymenbiuuTcs B 2 pasa 3amay

2 | Kocmuueckwii Kopabiib ¢ IBYMSI KOCMOHABTAMH JIETHT CO CKOPOCTHIO
v=0,8¢ (C - ckOpoCTh CBETa B BAKyyMe) B CUCTEME OTCUETA, CBA3aHHOM
¢ HeKoTopoH 1iaHeTo. OIMH U3 KOCMOHABTOB MEIICHHO
MOBOPAYMBACT METPOBBII CTEPIKECHb U3 TIOJIOKCHHUS 1,
MEePIEHANKYIIPHOTO HAIIPABJICHUIO IBIKEHUS KOPaOis, B OJIOKEHHE
2, mapajuiensHOe HAIPaBICHHUIO IBIDKEHIA. J{JIIHA 3TOTO CTEPIKHS C
TOYKH 3peHHsI HaOIIoqaTels, HaXoIAIIerocs Ha TUIaHeTe, ...

1) usmensiercs ot 1,0 M B mostoskeruu 1 10 0,6 M B TIOJIOXKEHHH 2

2) uamenstercs ot 1,0 M B monoskernu 1 10 1,67 M B IOJI0KEHUH 2
3)pasua 1,0 M mpu J11060#1 €10 OpUEHTAIH

4) usmensiercsi ot 0,6 M B nonoxkennu 1 10 1,0 M B mosioskeHuu 2

3 | Ilpu norpyxeHMHM B J>KHAKOCTb KalWUIAPHOW CTEKJSTHHOW TPyOKH
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YPOBEHb JKHAKOCTH B HEH MOJHMMAaeTcs Ha 4 MM HaX YpOBHEM
JKUJIKOCTA B COOOIIAIOUIMMCS C HUM cOCyne. ECiu B3ATh Kamwuisap
JMaMeTp, KOTOPOro B 2 pa3a OOJIbIIe, TO BBICOTA MOAHATHS KUJAKOCTH B

HeM OynieT paBHa MM.
12
2)4
3)8
4) 16

4 | [ng m30TEpMUYECKOTO IPOIIECCca CIIPABEUTUBEI COOTHOIICHHS . . .
1)T=const, p>0, V>0
2)T>0, p=const, V>0
3)T=const, p>0, V<0
4)T>0, p>0, V=const

5 | Ecnu BemmuauHy 3apsiga yBEIUYIHTH B 4 paza, TO 3HAYCHUE
JNIEKTPUYECKOTO TOKA B LICTH ...
1) He u3MeHHUTCS
2) yBenmuuutcs B 2 pasza
3) yBenuuurcs B 4 pasza
4) ymeHb1uTCs B 4 pasa

6 | Hocurensimu 31€KTpHYECKOTO TOKA B DJICKTPOJIUTAX SIBIISIOTCS ...
1) npoToHst
2) 3JIEKTPOHBI
3) voHsI
4) HEHTpPOHBI

7 - 3TO BEIIECTBA, oOnagaromme CIIOHTAHHOM
HAMarHMYEHHOCTHIO, TO €CTh OHM HAMarHWYEHBI Jake B OTCYTCTBUHU
BHEUIHETO MAarHUTHOrO moyids. B cBoedl  CTpyKType HUMEIOT
MHUKPOCKOITMYECKHEe 30HBI — MOMEHBI. [Ipn BHECEHHHM MX BO BHEIIHEE
ToJIe BCE JOMEHBI I0OBOPAYMBAIOTCS CBOMMH MAarHUTHBIMHA MOMEHTaMH
B OJHY CTOpPOHY, B pe3yJbTare BEUIECTBO HAMarHUYWBaeTCs H
3HAUUTENIFHO YCHJIMBAET BHEIIHEEe MarHUTHoe mone. [Ipu ocnabnennun
BHELIHEI0O MAarHUTHOTO TOJNA JIO HYJIS COXpaHsSeT OCTaro4YHOe
HaMarHM4YMBaHue. MarHuTHasi NMPOHUIIAEMOCTh BO MHOTO pa3 OoJblie
1, oHa 3aBHCHT OT HANpPsHKEHHOCTH MAarHUTHOTO Toisl. BHawame
MarHuTHas MIPOHUIIAEMOCTh pacTeT ¢ yBenmdeHneM H 3ateM, nocrturas
MaKCHMyMa, HAYMHAET YMEHBIIATHCS, CTPEMSICh K elUHHIE (B CiIydae
CHJTBHBIX ITOJIEH).
1) lnaMarHeTHKY
2) deppoMarHeTUKu
3) IapamarueTuku
4) IonsipHble AUIIEKTPUKU

8 | s moBbImIEHWS Tpenesia paspelieHus OOBEKTHBA MHKpOCKOIA
HeoOxomuMmo ... (Beibepure Bce BepHbIE BapHaHThl OTBETA)
1) yBeTMUYHTH ITOKa3aTeb IPEIOMIICHHS CPEIb
2) yMEHBIINTD NOKa3aTellb MPEJIOMIICHHUS CPEIbI
3) OCBETUTh MUKPOOOBEKT CBETOM C MECHBIICH JITMHOMN BOJIHBI
4) 0CBETUTh MUKPOOOBEKT CBETOM C OOJIBIICH JUTHHOM BOJTHBI
5) YMEHBIIUT YHCIOBYIO alepTypy

9 Ecnu yacTuubl UMEIOT OAMHAKOBYIO JJIMHY BOJIHBI ¢ bpoilis, To
HaUMEHbBIIIeH CKOPOCTh 00NaIaeT ...
1) anpda-yacruna
2) mpoToH
3) anektpon
4) Heittpon

10 | U3 cooTHOLICHHsI HEONPENEICHHOCTEH SHEPrUM M YacTOTHI CIEIYET,

470 ...

1) ecnu MBI 3HAEM HMMITYILC MHKPOYACTHUIIBI, TO €€ KOOpJHMHATA
CTAHOBUTCSI HEONPEEICHHOM

2) cucrema, HUMEIOIIas HEKOTOPOE BpeMsi KHM3HH, HE MOXET ObITh
OXapaKTepU30BaHa OMPECIIEHHBIM 3HAYCHUEM dHEPTHH

3) ecit MBI 3HAEM MMITYJIEC MHKPOYACTHIIBI, TO €€ SYHEPTHS CTAHOBUTCS
HEONPEIENIEHHON

4) cucreMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
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OXapakTepH30BaHa ONPEICICHHBIM 3HAUCHUEM DHEPTUHI

CxkopocTb Mst9a Maccoit 50 1, GpOIIeHHOTO BEpTHKAIHHO BBEPX,
MeHsieTcs 1o 3akoHy v=12-10t. 3HaueHne MOAYys UMITYNIbCA MsTUa
yepe3 2 ceKyH/bl I0Ccie Havaa JABWKeHHs paBHO  krem/c. (0,4)
1)0/4

2) 400

3)-04

4)4

Ha gacTuiry, HaXoAsIIyrocs B Ha4aje KOOPJMHAT, ICHCTBYET CHIIA,
BEKTOP KOTOpOH ompenensercs BeipaxkeHneMm F=2i +3j . PaGota,
COBEpIICHHAS 3TOM CUIION TPH MEepeMEIICHHN YaCTUIIbI B TOUKY C
koopauHatamu (5;5) pasHa _ JIxk.

1) 15

2) 25

3) 23

4) 10

[Ipy yMeHbIIEHHN CKOPOCTH JBH)KEHHSI MOJICKYJ B 4 pa3a JaBieHue
rasa pasa.

1) yBenuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) YMEHBIIIUIIOCH B 2

WneansHOMY OHOATOMHOMY Ta3y Iepenann KOINIecTBO TeroTsl 700
JIx u ra3 coBepurmn paboty 600 J[x. BHyTpeHHs 2HEprUs Ta3a npu
oToM paBHa k.

1Ho

2) 100

3) -100

4) 1300

IIpu yBenmuueHNH CUITBI TOKA B 4 pa3a KOJHYCCTBO TEIUIOTEHI,
BBIJICJIIEMOC HA COMPOTUBIICHUH 33 TOXKE BPEMS, YBEIIMYUTCA B
pas(-a).

12

2)8

3)4

4) 16

B ocHOBe TIOydeHHUS IEPEMEHHOTO IEKTPHIECCKOTO TOKA JIEKUAT
SIBIICHHE ...

1) sneKTpOMarHUTHO M HHAYKIIHH

2) caMOMH/TYKITHH

3) ameKTpOCTaTHYECKOM HHIYKIIUH

4) snekrpusanyu

DneKkTpoMarHuTHBIE BOJIHBL, 00Iaaaroniue 00bII0N TPOHNUKAIOIIEH
CIOCOOHOCTBI0, BO3HUKAIOIME MIPH B3PBIBE SJCPHOTO OPYIKHS
BCJIEJCTBHE PaAMOAKTUBHOIO paclaja siep, Ha3bIBaIoT ...

1) panuoBoIHAMU

2) PEeHTI€HOBCKUM H3JIy4Ye€HUEM

3 uHppakpacHbIM H3ITy4eHUEM

4) raMMa-u3JIyICHHEM

JudpakmoHHas pemreTka OCBEIIaeTces 3eJeHbIM CBeTOM. [Ipn
OCBEIIECHUH PEIIETKHA KPACHBIM CBETOM KapTHHA JU(PPAKIIMOHHOTO
CIEKTpa Ha HKpaHe ...

1) cy3utcs

2) pacIImpuTCst

3) He U3MEHUTCS

4) nucyesHer

OnUH U TOT K€ CBETOBOW ITOTOK Ia/IacT HOPMaJIbHO Ha 3€PKAJIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHHE JIaBJICHUS CBETa Ha
HEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

WJI-1. OIIK-6

[Mpumensier B npodeccuoHanbHOM
JIeSITeTbHOCTH OCHOBHBIE 3aKOHBI
(bU3MKH, XUMUH, HAYK O 3emiie 1
OMOJIOTH, IPUMEHSIET METOIbI
MaTeMaTHYECKOTO aHaIu3a U
MOJIeIMPOBaHUs], TEOPETUUECKUX U
9KCTIEPUMEHTAIBHBIX HCCIIEIOBAHNH,
MaTEeMaTHIECKHE U
€CTECTBEHHOHAYYHbIC 3HAHNS,
UCTIONb3Ysl COBPEMEHHBIE
oOpa3oBaTeNpHbIE 1
nH(OpMaLMOHHBIE TEXHOIOTUH
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10 | I'maBHOE KBaHTOBOE YKCIIO N=3. MaKCHMaJIbHOE KOIUYECTBO
JJIEKTPOHOB ISl TAHHOTO COCTOSIHHS PABHO ...

1) 32

2) 18

3)8

4)2

[To pesynmpraramM Tecra 0OydaroOlmEMyCsS BBICTABISETCS OLICHKA «OTIHYHOY», «XOPOIIO»,
«YIOBIIETBOPUTEITHHOY» HITU «HEYIOBICTBOPHTEIHHOY.

Kputepun onenuBanus orBera (Tals.) TOBOASATCS IO CBEACHUS OOYYAIOIIMUXCS 0 Hadaia
TECTUPOBaHUsA. Pe3ynbraT TeCTUPOBaHUS OOBSBIACTCA OOYJArOIIEMYCs HEIOCPEIACTBEHHO ITOCIIE
€ro CIavM.

IMkana Kpurepnu onennBanns (% NpaBWILHBIX 0TBETOB)
OueHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orenka 3 (YIOBICTBOPHUTEIBHO) 50-69
Orenka 2 (HeyIOBIETBOPUTEIBHO) menee 50

4.2. Ilpoueaypsl 4 OLlEHOYHbIE CPeCTBA /sl POBeeHHs] IPOMEKYTOUHOH aTTeCTAUNU
4.2.1 3auer

3auer sBuseTcs (OpPMOM OIEHKM KauyecTBa OCBOCHHS OOYyYalomMMCS OCHOBHOM
npodeccuoHaIbHOW 00pa30BaTeNbHON MPOrpaMMbl MO paszienam AucuuIuinHbl. [lo pesynbraram
3aueTa 00y4arouieMycsl BHICTABIISECTCS OLICHKA «3aYT€HO» UM «HE 3aU4TCHO».

3a4eT MpOBOAMTCS MO OKOHYAHWH YTEHUS JICKIIMA M BBIMOJHEHUS Ja00paTOPHBIX 3aHATHH.
3ayeT MpUHUMAETCS MPENnoJaBaTesiMU, YUTAIOUIMMH JICKIMU [0 JaHHOW AucuuIIinHe. B ciydae
OTCYTCTBMSI BEIYILETO0 MpernojaBaTesiss 3adeT MPUHUMAETCA MpernojaBaTelieM, Ha3HAYCHHBIM
pacnopsbkeHueM 3aBefyromiero kagenpoil. C paspelieHus 3aBefyromiero kadenpoil Ha 3ayere
MOJKET MPUCYTCTBOBATH MPETOAaBaTeNb Kaeaphl, MPUBICUESHHBIN I TOMOIIH B IPUEME 3a4eTa.

[IpucyrcTBHe Ha 3adere IMpemnoaaBareneld ¢ Jpyrux Kadernp ©0€3 COOTBETCTBYIOIIETO
pacmopsbKeHHus pPeKTopa, HpopekTopa Mo y4eOHOM, BOCHUTATENbHON paboTe M MOJOIEKHOMN
MOJIUTUKE WM 3aMecTuTelNs qupekropa MHctuTyTa no yueOHoU paboTe He T0ImycKaeTcs.

dopma mpoBeIeHUs 3a4eTa — YCTHBIM OMPOC MO OUJIeTaM WIH TECTUPOBAHUE, OTPEIEIIIeTCs
Kadenpoit 1 TOBOIATCS 10 CBEACHUST 00yUJarOIIMXCsl B HaYaJIe CeMeCTpa.

Jlnst mpoBeAeHUsl 3adeTa BEAYIIMM MpernojaBareilb HaKaHYHE IOJIy4aeT B JAUPEKTOpare
3a4E€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOPasi BO3BpAIIAeTCs B AUPEKTOpPAT MOCIE OKOHYAHUS
MEpPOTIPUSATHS B ICHb MPOBEACHUS 3a4eTa WJIM YTPOM CJIEAYIOILIETO JTHS.

Bo Bpems 3adera oOydaromuecss MOTYT IIOJIb30BaThCSl C pa3pellieHHs] BeAYIIEero
MperoiaBaTelis CIPaBOYHON U HOPMATUBHOUM TUTEPATypOi, IPYTUMH MTOCOOUSMHU M TEXHUYECKUMU
CPEICTBAMH.

Bpemst moAroToBku 0TBETa B YCTHOM (hopME MpH c1ave 3a4eTa JOHKHO COCTABIATh HE MEHEE
20 MuHYT (110 KEeJTAaHUI0 00YYAOIIET0oCsl OTBET MOXKET OBITh JOCPOYHBIM). BpeMms oTBera - He Oosee
10 MuHYT.

[IpenopaBarento mnpeAocTaBisieTcss NpPaBO 3ajaBaTb OOydYalOIIUMCS JOIMOJHUTEIbHBIE
BOTIPOCHI B PaMKaX MPOTPAMMBI TUCITUTUTHHEI.

KauecTBeHHass OlleHKa «3auTe€HO», BHECEHHAas B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb,
SBIISICTCS PE3YJIBTaTOM YCIEIIHOTO YCBOCHHS y4eOHOTO Marepuara.

[IpenonaBareny HECYT MEPCOHATBHYIO OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTh U TOYHOCTD
BHECEHUsI 3alucell O pe3ylbTarax MPOMEXYTOUHOM aTTecTalMd B 3au€THO-3K3aMEHAIIMOHHYIO
BEZIOMOCTb.

Ecnu oOyuaroruiics siBUICS Ha 3a4eT U OTKA3aJICsS OT MPOXOXKICHHS aTTECTAIIH B CBSI3U C
HEMOJTOTOBICHHOCTHIO, TO B 3a4€THO-3K3aMEHAI[MOHHYIO BEJOMOCTh €My BBICTABIIAETCS OLIEHKa
«HE 3aUTEHO.
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HesBka Ha 3auer oTMeyaeTcsi B 3aU€THO-DK3aMEHAI[MOHHOW BEJOMOCTH CJIOBAMH «HE
SIBUJICS.

Hapymenne ITuCHMIIIMHBI, CIMCBIBAHUE, MCIIONB30BaHUE O0YJarOIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKOMHCHBIX MAaTepHUajoB, MOOWIILHBIX TEIe(POHOB, KOMMYHHUKATOPOB, IMJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BHUJIOB TUYHOW KOMMYHUKAIIHOHHOW U KOMITBIOTEPHOM TEXHUKU
BO BpeMs 3aueTa 3ampeuieHo. B ciyuae HapymieHus 3Toro TpeOoBaHMs IMpernoaaBaresb 00s3aH
YAATUTh 00yYaromerocst U3 ayTuTOPUU U MIPOCTABUTh EMY B BEIOMOCTH OIICHKY «HE 3a4TEHOY.

OOyuaromumMmcsi, He CAaBUIMM 3a4€T B YCTAHOBJICHHBIE CPOKH MO YBAaXKHUTEJIbHOIN MpUYUHE,
MHAUBUAYaJIbHbIE CPOKH MPOBEICHUS 3a4eTa ONpeAesaoTcs Tupekropom MHcTutyTa.

OOyuatomuecsi, MMEIONINE aKaJeMUYECKYI0 3aJ0JDKEHHOCTh, CHIAIOT 3a4€T B CPOKH,
onpezenseMble  YHuBepcuTeToM. WMHbopManus o JTUKBUIAIUU 3a0JDKEHHOCTH OTMEYaeTcs B
HK3aMEHAIMOHHOM JIUCTE.

Jlomyckaercst ¢ pa3peuieHus: gupekropa MHCTUTyTa U JocpoyHasi ciava 3adeTa ¢ 3aluchio
pE3yABTaTOB B DK3aMEHALIMOHHBIN JICT.

WuBanuapl U 1Mlia ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI MOTYT CIaBaTh 3a4eThl B
CpPOKH, YCTAHOBJICHHBIC NMHAWBUAYAJIbHBIM y‘I€6HBIM IIJIAaHOM. I/IHBaJII/I,Z[BI " Jna ¢ OrpaHn4CHHbBIMHA
BO3MOYKHOCTSIMH 3/10POBbS, UMEIOIIME HAPYILIEHUSI OTIOPHO-ABUTATEILHOTO anmapara, JOMyCKaloTCs
Ha aTTCCTAlMOHHBIC UCTIBITAHUSA B COITPOBOXICHUN ACCUCTCHTOB-COIMMPOBOXKIAIOMIUX.

[Ipouenypa mpoBeAeHHs] MPOMEKYTOUHON aTTeCTAalUu NIl 0COOBIX CllydyaeB M3J0XKEHa B
«[TonoxkeHNH O TEKYyIIEeM KOHTPOJIC YCTIEBAEMOCTH M TMPOMEKYTOUHOUN arTecTanuu O0ydaronuxcs
no OIIOII 6akanaBpuara, cneruanuTeTa 1 maructparyps» ®I'BOY BO FOxuo-Ypanbckuii ['AV.

[Tkana u KpUTEPUU OLIEHUBAHUS YCTHOTO OTBETa 00YJaIONIErocst MPECTABICHBI B TAOIUIIE.

Ilkxana Kpurtepnu onenuBanns

00y4Jaromuiicss MOKa3bIBACT 3HAHUC IPOrPAMMHOTO Marepuayia, YCBOCHHE OCHOBHOH H
JIOTIONIHUTEBHON JIMTEPATypbl, PEKOMEHIOBAHHONM NPOrpaMMOil JHUCUUIUIMHBI, YMEHHE
MPaBUJIBHO MPUMCHHUTH YCBOCHHBIC 3HAHUS Il OOBSICHCHUS SBJICHUH U MPOIIECCOB, BIAJCET
HaBBIKAMU  pabOTBl €  W3MEPUTCIBHBIMU  TNpUOOpaMu  (IOMyCKAaeTCs  HAIUYHC
OLueHka «3a4TeHo» MaJIO3HAYHUTENBHBIX OIMUOOK MM HEJOCTATOYHO IMOJHOE PACKPBITHE COICPKAHUS BOIPOCA,
WM TIOTPEITHOCTh HEMPUHIAITHAIEHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).
JIOTIONMHAUTENEHEIM ~ YCIIOBHEM TIONyYCHHS OIICHKH «3a4TE€HO» MOTYT CTaTh XOPOIIHe
MIOKA3aTeNN B XO/I¢ TIPOBEICHUS TEKYIIIETo KOHTPOJIS U CHCTeMaTniecKast akTHBHAs paboTa Ha
3aHATHUSIX

npo6em,1 B 3HAHUAX, YMCHHAX W HaBBIKAX MNPUMCHCHHA OCHOBHOI'O MIPOrpaMMHOIO

O11eHKa «HE 3aYTEHO»
Marepuajia, NMPUHIUIHAIBHBIC ONIMOKH MPH OTBETE HA BOMPOCHI

Bomnpocel k 3auery

No OrneHOYHBIE CPECTRA Kon n naumenosanue
WHIWKATOpA

TurmoBsle KOHTPOJNBHBIE 3afaHus M (WIM) WHBIE MaTepHalbl, HEOOXOOMMEIE IS

= © KOMIIETEHIIMH

OIICHKM 3HaHWH, YMCHUH, HaBHIKOB © (WIM) OMNBITa JCATEIHHOCTH,
XapaKTepU3YIOMNX CHOPMHUPOBAHHOCTh KOMIICTCHIIMH B TMPOIECCE OCBOCHUS
JUCHMITINHBI

1 1. ®usnyeckue BEIUUYUHEI U UX BHUIBI. UJ-1. YK-1
2. I3amepeHue JIMHEHHBIX BEJIMYUH JIMHEHKOU. OcyIecTBISET MOUCK,
3. U3mepenue pazMepoB MPeIMETOB IITAHTCHIUPKYIIEM. KPUTHUYECKHUI aHaIn3 U
4. N3amepeHre NpoOMEKYTKOB BPEMEHHU CEKYHIOMEPOM. CUHTE3 HHpOpMaIUHY,
5. MeToauKka BBITIOTHEHYSI OTHOKPATHBIX HETIOCPEACTBEHHBIX H3MEPEHHH. CITOCOOCH MPUMEHSTH
6. MeTroanka BEITOTHEHNS MHOTOKPATHBIX HETIOCPEACTBEHHBIX H3MEPEHHH. CHCTEMHBIH TOIXO0/T
7. IlpaBuiia mojicyeTa KOJIMIECTBO 3HAYAIIAX IU(P B YHACIE. JUTS PEIICHAS
8. [IpaBuna OKpyIIICHNS TPHUOIKCHHBIX YHCEIL. IMOCTaBJIECHHBIX 3a7a4
9. MeToauKa BBIIOJTHEHMSI KOCBEHHBIX U3MEPEHUH.

10. I'pachuueckuii ciocod npencTaBiIeHus Pe3ynbTaToB H3MEPEHHSI.

11.M3mepenrie ko3duilieHTa TPEHHS CKOJBXKEHHS TEd IO IOBEPXHOCTH
YCTaHOBKH.

12. V3mepeHue UMIyJIbca CUCTEMBI JI0 B3aUMOJICHCTBUS T, €€ COCTABISIOIINX.

13. U3mepeHue UMITYJIbCOB TEJl MOCIIE UX B3aUMOJICHCTBUS.

14. UccnenoBaHue 3aBUCHUMOCTH YIIOBOTO YCKOPEHHS BpalllaIOIIErocs Tejia OT
MOMEHTA BpaImaromeil CHibl (IIPH MOCTOSHHOM MOMEHTE HHEPIIHH).

15. YcTpoicTBO ¥ MPUHIMI PaObOTHl MAaTEMaTHIESCKOTO MAasTHHKA.
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16. HabOnroneHune BIMSHUS JIMHBI MasSTHHKA Ha TIEPHOJ €0 KOJICOaHMS.

17. ViamepeHue yCKOpEeHHUs! CBOOOHOTO MaCHHS.

18. YcrpoticTtBo u npuHIuN paboTs! BUcKo3umeTrpa OcTBaibia.

19. Nsmepenue ko3 unmenTa BI3KOCTH KHJIKOCTH BUCKO3UMeTpoM OcCTBaNba.

20. N3mepenue koadduimenTa HaTsHKEHUS! XKHUIKOCTH.

21. VzydyeHune 3aBUCHMOCTH CTpeNbl Mporuba OT BENWYMHBI CHIIBI, BBI3BIBAIOIICH
n3ruo.

22. VI3mMepeHne MOIyNs yIIPYTOCTH KOCTHON TKaHH.

23. AnropuTM BBINONHEHUS OIHOKPAaTHOTO HEIMOCPEICTBEHHOTO H3MEPEHUS
JNMEKTPOU3MEPHUTEIBHBIM IPHOOPOM ¢ 0003HAYEHHBIM KITACCOM TOYHOCTH.

24. AnropuTM BBIIOJNHEHUS OJHOKDPAaTHOTO HEIMOCPEICTBEHHOTO HW3MEPEHUs
NMEKTPOU3MEPHUTENHHBIM IPHOOPOM, HE MMEIOIIETO KIIACC TOYHOCTH.

25. VYcrpoHCTBO M MNpUHOMI paboTel mpubopa AN ONpefeNeHUs HHIYKLIUU
MarHUTHOTO MOJIS.

26. HccrnemoBaHue 3aBHCHMMOCTH BEJIMYMHBI CHIIBI AMIepa OT CHJIBI TOKa B
MIPOBOJTHHKE.

27. Vi3mepenue MHAYKIHH MarHUTHOTO TIOJIU [TOCTOSTHHOTO MarHuTa.

28. DnexTpudeckas Uemb U U3yIeHHs OITyIPOBOAHUKOBOTO IHOJA.

29. CHsTHe BOJIBTAaMIIEPHON XapaKTEPUCTHKHU JTHO/A.

30. Usmepenne ko3 GHUIMEHTa BRIMPSIMICHHS U0

31. Tepmomerpom c mneHoi genenus 0,5°C msMepuiu Temmeparypy Tena u
nonyunnu 3nHauenne 20°C. Tlorpemmnocts mpu6opa — 0,5°C. 3ammcaTs mcTuHHOE
3HAUCHUE TEMIIEPaTyphl TENA.

32. IlranrenumpkyneM ¢ neHoit nenenus 0,1MM M3MepwIn AnaMeTp IIapHKa H
noxyunin 3HaueHue 14,4mm. [MorpemmocTts mpubopa paBHa 0,05MMm. 3ammcarsb
MCTUHHOE 3Ha4YEeHHUE AMaMeTpa IapuKa.

33. CexynnomepoM c 1ieHOH neneHust 0,2c M3MEpWIM NPOMEXKYTOK BpPEMEHH M
nonyynnu 3HadeHue 5,8c. [lorpemHocTs mpubopa cocraiasier lc 3a 30 muH.
3anucarh HICTUHHOE 3HaYeHHE IPOMEXKYTKa BPEMEHH.

34. MsmepuTenpHOU JIeHTOH ¢ 1ieHo# aenenus 0,5CM U3Mepwin JJIHHY TpeaMera U
roy4riy 3HadeHne 46,7cM. [lorpemHoCTs TprOOpa I N3MEPHUTENEHOM JICHTHI —
0,5cMm. 3ammcaTs HCTHHHOE 3HAYEHUE JUTMHBI TIpeIMeTa.

35. UsmepuTenbHOH JeHTON ¢ TIeHOH aeneHus 0,5¢cM n3Mepmm mupuHy MpeaMera
W TOJIYyYWIN 3Ha4eHue 7,8cM. AOComoTHas MoTrpemHocTs JeHTs 0,5¢M. 3anmcaTh
WCTUHHOE 3Ha4YCHUE MINPUHBI IPEIMETa.

36. BomprmerpoMm ¢ menoit nenenus 0,1B m3Mepuin HampspKeHHE W TIONYYHIH
3HaueHue 4,4B. IlorpemHocts mpubopa pasHa 0,1B. 3anucars HCTUHHOE 3HAYEHUE
HalpsHKEHUS.

37. AmmnepmerpoMm c neHoil nenenust 0,2A M3MepWIM CHIy TOKa W TOJYYHIIH
3HaueHue 5,6A. AGcomoTHas norpeuHocts amnepmerpa 0,1 A. 3anucars HCTHHHOE
3HA4YE€HHE CHIIBI TOKA.

38. CekynmomepoM c 1ieHOM nenenusi 0,2¢ M3MEpWINM NPOMEKYTOK BPEMEHH U
noxyunin 3HaueHue 22,6¢. [orpemnocTs mpubopa paBHa lc 3a 30muH. 3anmcaTh
HCTHHHOE 3HAYCHUE ITPOMEXKYTKA BPEMEHH.

39. Tepmomerpom c ueHol nenenus 1°C u3MepuiIu TeMIepaTypy Teja U HOJydmId
sgauenne 24°C. Tlorpemmocts mnpubopa pasma 0,5°C. 3ammcars nCTHHHOE
3HAUCHUE TEMIIEPaTyphl TeNa.

40. Iranrernupkynem ¢ neHod nenerus 0,1MM U3MEpHINM IIMPHHY CTEPXKHSI U
noxyuunu 3HaueHue 12,8mm. Iorpemnocts mranreHuupkyns — 0,05mm. 3anucats
UCTUHHOE 3Hau€HHe MIUPUHBI CTPEXKHS.

41. B Tpex MecTax NTHYHUKA M3MEPUIIM TPOMKOCTH IIyMa W MOJYYHJIH 3HAYCHUS
L, =78 b, L, = 84 nb, L; = 75 nb. 3anucars n3MepeHHOE 3HAYCHHUE BEIMYNHBIL.
42. B Tpex pa3nMuyHBIX MecTax >KMBOTHOBOAYECKOIO ITOMEIEHUS H3MEPUIIN
TEMIIEPATYpy BO3JyXa M NOJy4Wid 3Hauenus t; = 16°C, t, = 16,7°C, t; =
16,4°C. 3anicarh U3MEPEHHOE 3HAYEHHE TEMIIEPATYPHI

43. TIpowsBenn MHOTOKPAaTHOE W3MEPEHHE BIAXHOCTH BO3IyXa M IOIy4MIN
3Hauenust f; = 76%, f, = 73%, f; = 78%. 3amnucarh W3MEpeHHOE 3HaYCHUE
BIAXKHOCTH BO3yXa.

44. Tlpow3sBenu MHOTOKpaTHOE HM3MEPEHHE OCBEIIEHHOCTH CTOJNAa W TOJIYYHIN
sHauenuss E; = 146ak, E, = 1521k, E; = 144sk. 3anucarb HW3MEPCHHOE
3HAYE€HHUE OCBEIEHHOCTH.

45. TIlpowsBenn MHOTOKpPAaTHOE W3MEPEHHE BBICOTHI TOJHATHS JKUIKOCTH B
KaluIsipe W IONYYHIM 3HaueHust hy = 21MM, h, = 20MM, h; = 23MM. 3anucarsb

nJ-1. OIIK-6
IIpumensieT B
npodeccuoHaTLHOM
JIeSITETFHOCTH
OCHOBHBIE 3aKOHBI
(U3UKH, XUMHU, HAYK O
3emite 1 OMOJIOTHH,
MIPUMEHSIET METOBI
MaTeMAaTHIECKOTO
aHanm3a u
MOJICIMPOBAHHUS,
TEOPETHUECCKUX H
9KCIEPUMEHTAIBHBIX
HCCJICTIOBAaHUH,
MaTeMaTHIECKUE
€CTECTBCHHOHAYYHEIC
3HaHUs, UCIIOJIb3Ys
COBPEMEHHbBIE
00pa3oBaTeNbHbIC U
nHpopManMOHHbIE
TEXHOJIOTUHN
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U3MEPEHHOE 3HaUCHHE BBICOTHI MOAHSTHS JKUAKOCTH B KaIlMILIAPE.

46. B Tpex pa3nuyYHBIX MECTaX M3MEPWIM IIMPHHY IUIACTHHKUA M TOIYYHIN
3Ha4YeHus a; = 5,2MM, a, = 5,5MM, a; = 5,3MM. 3anucars H3MEpPEHHOE 3HAYCHUE
HINPUHBI TUTACTHHKH.

47. Tlpow3Benu MHOTOKpAaTHOE HM3MEPEHHE BPEMEHH MCTEYEHHsS XHIKOCTH TI0
TpyOke W mnonydwin 3HaueHus t, = 8,2c, t, = 8,4c, t; = 8,0c. 3ammcarp
M3MEPEHHOE 3HaUC€HNE BPEMEHH MCTEUCHNUS JKUIKOCTH.

48. B Tpex pa3mMuHBIX MECTax W3MEPHIN TONIIMHY IUIACTHHKA W IOIYYWIN
3HaueHus a; = 2,3MM, a, = 2,5MM, az = 2,2MM. 3anucarb U3MEPEHHOE 3HAUYCHHE
TONIIHMHBI IIACTHHKU.

49. B Tpex pa3NMyHBIX MecTaXx H3MEpHJIM IMaMeTp Kanwuiipa M IOJIy4uiIn
sHauenuss d, = 0,85mMM, d, = 0,90mMM, d; = 0,80MM. 3ammcarp H3MEpPECHHOE
3HAYEHUE JUaMeTpa Kalmuisipa.

50. IIpousBesn MHOTrOKpaTHOE M3MEpPEHHE BPEMEHHU MaJEHHs IlapuKa ¢ OJHOH U
TOM e BBICOTHI W MOMy4YWId 3HaueHus t; = 11,2¢, t, = 11,6¢, t; = 11,4c.
3anmcare U3MEPEHHOE 3HAUYCHNE BPEMEHH TaJICHUS IapHKa.

51. Teno, meurasch paBHoMepHO 3a t = (8,6 + 0,1)c mpouwto paccrosHue S =
(17,8 £ 0,2)M. 3anmcaTh HCTHHHOE 3HAUEHUE CKOPOCTU IBHXKEHMS (1 = ;)

52. Teno, meurasck co ckopoctbio v = (10,0 + 0,1)M/Cc IPOXOIUT PACCTOSHUE
S = (300 + 5)M. 3anucars HCTHHHOE 3HAYEHUE BPEMEHH IBIKEHUS (t = %)

53. MarepualibHast TOUKa JIBUKETCSA CO CKOpocThio v = (15,0 + 0,2)M/cB TeueHue
Bpemenu t = (10,0 £+ 0,1)c. 3anucars HCTHHHOE 3HAYEHHE €€ IepeMeEIleHHs (1 =
v t).

54. Teno wmmeer maccy m = (0,50 + 0,01)kr u obnagaer yckopeHueM g =
(9,80 + 0,05)m/c?. 3anucars UCTUHHOE 3HaYeHUE Beca Tena (P = m - g).

55. Teno Becom F = (500 + 5)H umeer mmomans onopsl S = (0,254 0,01) -
10°m2. 3amucaTh HCTMHHOE 3HAYEHHE NABJICHHUS, OKA3BIBAEMOE 3TUM TeloM (p =
F
el
56. XKuakocth Maccoit m = (100 + 5) - 1073Kkr 3anuMaeT B MeH3ypKke 00beM V =
(100 + 1) - 1073m3. 3anucarTh MCTHHHOE 3HAYCHHE IJIOTHOCTH KMAKOCTH (p =
m

v

57. HOuunaa xomHarel a = (9,54 0,1)M u mmpuna b = (6,2 + 0,1)m. 3anucars
MCTUHHOE 3HAYCHHUE IUIOLIa 1 KOMHATHI (S = a - b).

58. O6bem Gensuna B Gake V = (100 +5)-103m3, a motnocts p = (0,80 +
0,01) - 103kr/m3. 3anucar, MCTHHHOE 3HaYeHMe Macchl OeH3uHa B Gake (m = p -
V).

59. Cuna Toka B anekTpudeckoii namne J = (200 + 2) - 1073A, a nanpskenue U =
(2,5 £ 0,1)B. 3anucars NCTHHHOE 3HaUEHHUE CONPOTHUBIICHUS JIAMITOUKH (R = %)

60. IIpn HanpspKeHUd B Lenu JaMibl HakaauBanus U = (220 + 5)B ee momHOCTH

P
P = (100 =+ 5)BT. 3anucars HCTHHHOE 3HAYECHHE CUIIBI TOKa B lamne (J = U)

4.2.1.9x3ameH

Ok3aMmeH sBhsieTcs (OPMOI OIIGHKM KayecTBa OCBOCHMSA OOY4YaIOUIMMCS OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHOM MPOTrpaMMBbl IO paszesiaM AUCHUIUINHBL [lo pesynbsraram
9K3aMEHa OOYYaroIIeMyCsl BBICTABISICTCS OIICHKA «OTIMYHOY», «XOPOIIOY, «YIOBICTBOPUTEIHLHO
WU «HEYAOBIETBOPUTEIBHOY.

OK3aMe€H 1O JAMCLUIUIMHE MPOBOAUTCS B COOTBETCTBUM C PACIHUCAHUEM IPOMEXKYTOUHOU
aTTecTallid, B KOTOPOM YKAa3bIBa€TCS BpPEMsl €ro MPOBEACHUS, HOMEP ayIuTOPUH, MECTO
NPOBEJICHUS] KOHCYIbTAllUU. YTBEPXKIEHHOE pacHHCaHuEe pasMelaercs Ha HH(GOPMALMOHHBIX
CTEHJaX, a TaK)Ke Ha OUIINAIEHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUM Il MPOMEKYTOUYHON aTTECTALMU OOy4aroIUXCs YCTaHABIMBAETCS
paboueii mporpaMMoil TUCIUIUIMHBI U TOBOAUTCS 10 CBEACHHS 00y4JalolnXcs B Hauyaje ceMecTpa.

OK3aMeHbl TNPUHUMAIOTCS, Kak MpaBuio, Jekrtopamu. C paspelieHus 3aBenyHOIIEro
kadeqpoil Ha HK3aMEHE MOXKET MPHUCYTCTBOBAThH IpernoAaBaresb Kadeapbl, MPUBICYCHHBINH IS
IIOMOIIIM B IIpUEME DJK3aMeHa. B ciydae OTCyTCTBHsSI BEAYIIETO IpenojaBareis HK3aMeEH
MPUHUMAETCS IIperoiaBaTesieM, Ha3HAY€HHBIM pacTopshDKEHHUEM 3aBeyromero kaheapoil.
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[IpucyrcTBHE Ha 3K3aMeHe NpenogaBaTeneii ¢ apyrux kadenp ©0e3 COOTBETCTBYIOIIETO
pacrtopspKeHHsl  peKTopa, MPOPEeKTopa MO Y4YeOHOW, BOCMUTATEIBHOW paboTe W MOJIOAEKHON
HOJMTHKE WU 3aMeCTUuTeNs AupekTopa MHCcTuTyTa 10 yueOHOU paboTe He T0MYyCKaeTCH.

Jlnst mpoBeneHus SK3aMEHa BENYIIMI MpernojaBarellb HaKaHyHE MOJy4aeT B JIUPEKTOpare
3a4€THO-3K3aMEHAI[MOHHYIO BEJOMOCTb, KOTOpasl BO3BPALLAETCS B AUPEKTOPAT IOCIE OKOHYAHHUS
MEPOIIPUATHS B I€Hb POBEACHUS HK3aMEHA WJIM YTPOM CJIEAYIOLIETO JTHS.

DK3aMeHBl TPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHJE, JHOO B BHJE
TECTUPOBAaHUA. K3aMEHAIIMOHHbIE OWJIETHl COCTaBISIOTCA IO YCTAaHOBJIEHHOW Qopme B
COOTBETCTBUM C YTBEPXKIACHHBIMU KadeApoil SK3aMeHAllMOHHBIMH BOIPOCAMU U YTBEP)KIAIOTCS
3aBelyronIMM Kadenpoii exeroqHo. B ouere conepxkutcs 3 Bonpoca (2 TEOpeTHYSCKUX BOIIPOca U
|1 mpaKTUYECKHIA.).

DK3aMeHaTopy MPeIOoCTaBISACTCS MPaBO 3a/1aBaTh BOIPOCHI CBEpX OMIIETa, a TaKkKe TOMHMO
TEOPETHUYECKUX BOIMPOCOB JABATh JUISl PELICHUS 3aJa4d W IPUMEPHI, HE BBIXOASAIIME 3a PaMKH
IIPOMIEHHOI0 MaTeprala 1o U3y4aeMot AUCLUIIIMHE.

3HaHMs, YMEHHS U HaBBIKU 00y4YaIOUIUXCS OMPEACIISIOTCS OIIEHKAMH «OTIHMYHOY, «XOPOIIO»,
«YIOBJIETBOPUTENIBHO», «HEYIOBIETBOPUTEIBHO» M BBICTABIAIOTCA B 3aY€THO-IK3aMEHALMOHHYIO
BEJIOMOCTH B JICHb 9K3aMEHa.

[Ipyu mpoBeeHHMH YCTHOTO 3K3aMEHAa B ayIWTOPHM HE JOJDKHO HaXoAuThes Oonee 6
00yJaroniuxcsi Ha OTHOTO MpernoaaBaTesl.

[Ipy npoBeneHHM YCTHOTO 3K3aMEHA CTYIEHT BBIOMpAaeT 5K3aMEHALMOHHBIA Ouier B
CIIy4ailHOM TOpsIKe, 3aTeM Ha3blBaeT (PaMUIIUIO, UMS, OTYECTBO U HOMEpP SK3aMEHAIlMOHHOTO
ouera.

Bo Bpems sk3amena oOydwaromiyecss MOTYT TOJb30BaThCid C pa3pelleHus HK3aMeHaTopa
IpOTrpaMMOM JAMCLUIUIMHBI, CIIPABOYHOW M HOPMATHBHOM JHMTEpaTypoil, APYrMMHU MOCOOMSMHU U
TEXHUYECKUMH CPEICTBAMU.

Bpems moaroToBku OTBeTa MpH cAavye SK3aMeHa B YCTHOM (hopMme JOIDKHO COCTaBISATH HE
MeHee 40 MUHYT (110 JKeTaHUI0 00YJArOIIETOCs OTBET MOXKET OBITh JJOCPOYHBIM). Bpems oTBeTa — He
6onee 15 MUHYT.

OOyuaroiuiicsi, UCIBITHIBAIOIINM 3aTPYIHEHUS MPU MOATOTOBKE K OTBETY MO BHIOpaHHOMY
UM OUJIETy, UMEET MpaBoO Ha BEIOOP BTOPOro OMJIETa ¢ COOTBETCTBYIOLIMM MPOJIEHUEM BPEMEHH Ha
noArotoBky. [Ipu okoHYaTEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHIKAeTCs Ha oAuH Oami. Beinaua
TpeThero OmiieTa He Pa3peracTcs.

Ecnu oOywarommiicst siBUJICS Ha SK3aMEH, M, B3SB OWJIET, OTKa3ajcs OT MPOXOXKICHHS
arTeCTallud B CBA3M C HENOJATIOTOBIEHHOCTBIO, TO B BEIOMOCTHM €MY BBICTABIIETCA OLIEHKA
«HEYIOBJIETBOPUTEIBHO.

Hapymenne ITuCHMIIMHBI, CIMCBIBAHUE, MCIIONB30BaHUE O0YJarOIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKOMHCHBIX MAaTepHUajoB, MOOWIILHBIX TEIe(POHOB, KOMMYHHUKATOPOB, IMJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BHUJIOB JTUYHOW KOMMYHUKAIIHOHHOW U KOMITBIOTEPHOM TEXHUKU
BO BpeMsl aTTeCTallMOHHBIX HCHBITAaHUN 3ampemieHo. B ciaywyae HapylieHus 3Toro TpeOoBaHUs
npernojanaresib 0053aH YJAIUTh OOYYaloIErocss U3 ayIuTOPHH U MPOCTaBUTh €My B BEJOMOCTHU
OILICHKY «HEYIOBJIETBOPUTEIBHOY.

IIpenonaBarenn HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTH 33 CBOEBPEMEHHOCTH U TOYHOCTH
BHECEHUsI 3allMCedl O pe3yspTarax MPOMEXKYTOUYHOM aTTeCTalMyd B 3a4€THO-3K3aMEHAIIMOHHYIO
BEZIOMOCTb.

HesBka Ha sKk3aMeH OTMeYaeTCs B 3aUYE€THO-DK3AMEHAI[MOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUJICS.

Jnis oOydaromuxcsi, KOTOpble HE CMOIIM cJaThb HK3aMEH B YCTAaHOBJICHHBIE CPOKH,
VYHuBepcUTET yCTaHaBIMBAE€T IEPUOJ JUKBHJIALMU  3aJ0JDKEHHOCTH. B 3TOT mepuoa
NIPENOJABaTeNIN, MPUHUMABIINE HK3aMEH, JOJDKHBI YCTAHOBUTH HE MEHEE 2-X JHEH, KOrna OHHU
Oya1yT NpUHUMAThH 33J0JDKEHHOCTH. MHpopManus o JIMKBUAALUHN 33J0JDKEHHOCTH OTMEYaeTcsl B
3K3aMEHAIlMOHHOM JIUCTE.

OOyyaromumcsi, MOKa3aBIIUM OTJIMYHBIE M XOPOIIWE 3HAHHMS B TEUYCHHE CEMECTpa B XOJIe
MOCTOSTHHOTO TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, MOXKET ObITh NMPOCTaBJIEHA 3K3aMEHAI[MOHHAS
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OLIEHKA JOCPOYHO, T.e. 0e3 crauu sk3aMeHa. OIeHKa BBICTABISETCS B 9K3aMEHALMOHHBIN JIUCT WK
B 3aU€THO-3K3aMEHAIL[MOHHYIO BEIOMOCTb.

WMHBanuapl ¥ 1MLAa ¢ OTPAaHUYEHHBIMU BO3MO)KHOCTSIMH 3/10pOBbsl MOTYT CAAaBaTh 3K3aMEHBI
B MEKCECCHOHHBI IEpPHOI B CPOKH, YCTAHOBJICHHbIE WHAMBHIYAJbHBIM YUEOHBIM IUIAHOM.
WHBanuapl ¥ 1uLa ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMU 370POBbsI, UMEIOLIME HAPYLUIEHUS OIOPHO-
JIBUTATEIBHOIO almnapara, JOMYCKAIOTCS Ha arTeCTallMOHHbIE MCIBITAHUS B CONPOBOXICHUU
ACCHCTEHTOB-COIIPOBOXKJAIOIIUX.

ITponienypa mpoBeaeHHsI MPOMEXYTOUHONW aTTeCTallMu Ui OCOOBIX CIyyaeB HM3JI0KEHa B
«[lomoxeHnn o TeKyleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM arTecTalMy oOydaroIuxcs
no OIIOII GakanaBpuara, cnenuanurera U mMaructparypsl» ®I'BOY BO FOxHo-Ypansckuii [AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

No OrneHOYHBIE CPECTRA Kon n naumeHnosanue
WHANKATOpPa

TurmoBsle KOHTPOJNBHBIC 3afaHus M (WJIM) WHBIE MaTepHaibl, HEOOXOOMMEIE IS KOMITETeHIIHH
OIICHKM 3HaHWH, yMCHHWH, HaBBIKOB ® (WIH) OMBITa JESTEIHHOCTH,
XapakTepU3YIOMMX CHOPMHPOBAHHOCTh KOMIIETEHIIMH B TIpOIEcCce OCBOSHUS
JUCTIHTUINHBI

1 1. Marepus u ee Bumsl /[lonstHe «marepusi». Bumer martepun. [lowstus | U/-1. VK-1
«BEIIECTBO» W «rmojie». Buusl B3aumoneicTBMH M ux cymHocTs. lloHstue | OcyliecTBIsET MOUCK,
«pun3uka». Poap ¢pusuku B npodeccun./ KPUTUYECKUN aHATIU3 U
2. Jlewxenue u ero Qopmsl /TlonsTre «aBrxeHue». GopMbl IBIKEHUS] MAaTEpUU | CHHTE3 HH(POpMAINH,
U UX CYIIHOCTb. MeXaHW4ecKoe JABM)KCHHE U ero BUJIbI./ CHOCOOEH NMPUMEHSITh

3. Bunsl mexannueckux kosebanuii /Ilo xapakrepy ¢usnueckoro mponecca. Ilo | cucTeMHBIN MOIX01R
XapakTepy 3aBUCHMOCTH OT BpeMeHHu. [lo crocoOy BbiHYxAeHus. [lo xapakrepy | Juis pereHus
M3MEHEHNS aMIUTUTyAbl. ClIoXKeHHe TapMOHIYECKHUX KoJIeOaHuil./ MOCTABJICHHBIX 3a/1a4
4., Omnuecknit wMaaTHUK /[loHATHE «(DU3WYECKUIA MAasSTHHUK». YpaBHEHHUE
IBIDKEHUST (U3NUECKOro MasTHHKA. YactoTra W mepuon KojeOaHWH (Gu3mdecKoro
MasTHHUKA./

5. Maremarndecknii  MasaTHUK  /[IoHATHE  «MaTeMaTHYECKHH  MAasTHHKY.
YpaBHEeHHE ABMKEHHSI MaTeMaTHIeCcKOro MasTHHKA. YacTora W mepuox KosneOaHui
MareMaTn4eckoro MasiTHUKa./

6. Ilpyxunuelii MasTHuK /[loHATHE «IPYXHUHHBI MasTHHK». YpaBHEHHUE
JBIDKEHHS NPY)KUHHOTO MasTHHKA. YacTtoTra M mepuoj KojaeOaHUil MpyKHHHOTO
MasITHUKA./

7. Tumel MexaHWuecKuX BOJIH /BomHoBas moBepXHOCTh. @OPOHT BOJHEL
[omepeunsle ¥ TPOROIBHBIE BOJMHBI. berymiye u crosdne BOIHBL, UX ypPaBHEHHMS.
[Tnockue u cepuueckue BOIHBI M UX ypaBHeHHUs. Bekrop Ymosa./

8. OcHOBHBIC TOJOXKEHUs ClenuaibHOW Teopunu oTHOcuTenbHOCTH (CTO)
/Mpuaoun  otHocutenbHOCcTH — [amwres.  OcHOBHOE — TOJIOKEHHE — TEOPHH
otHocutenbHOCTHU. [TocTynarer CTO Oitamreiina. [Ipeodpasosanus Jlopenma./

9. OcHOBHbIE 3aKOHBI CHEIUAILHON TEOPUH OTHOCHTENLHOCTH /PensTuBucTckuit
3aKOH CIOXEHHA CcKopocTel. OCHOBHOH 3aKOH pPENISTHBHCTCKONH JHHAMHKH
MaTepuaibHONW TOUKH. 3aKOH B3aMMOCBS3M MEXKIAY MAacCOH U CKOPOCTHIO. 3aKOH
B3aUMOCBSI3H MacChl M 9HEPTHH./

10. OcHoBHbIE TOJOXKEHHSI  MOJICKYIIpHO-KHHEeTHUeckoit Teopun /IlepBoe
nonoxernne MKT. Monekyna. Arom. Btopoe monoxxenue MKT. BpoyHoBckoe
newkenne. Juddysns semects. Tperse monoxenne MKT. I'paduk 3aBucuMocT
CHJIBI B3aMMOJEHCTBUS OT PACCTOSHHS MEX/Ly MOJIEKYJIaMH./

11. sBnenus nepenoca /[lonsiTue «siBIeHHs nepeHoca». 3akoH Puka. [Ipumeps
mud¢dy3un  BemecTB, HAaXOMMIIUXCS B Pa3IMYHBIX arperaTHbIX COCTOSHUSX.
TemnonpoBoguocts. 3akoH Dypbe. [Ipumepsl TemIONPOBOAHOCTU. Bs3kocTh miu
BHyTpeHHee TpeHue. 3akoH Hprotona. Koaddumment Bsskoctm — kak
XapaKTEPUCTUKA CBOMCTB KUAKOCTEM./

12. DkcrniepuMeHTAIBHBIE Ta30Bble 3akoHBI /M3oTepMudeckuii Tporiecc. 3akoH
boiing-Mapuorra. ['padukun  m3oTrepmmueckoro mporecca. M3obapudeckuit
nporiecc.  3akoH  leit-Jltoccaka. I'paduku  wm3obapwueckoro  mporiecca.
Wzoxopuueckuit mponecc. 3axon Ilapma. ['padukn m3oxopuyeckoro mpomecca.
Anmabartabiii mponiecc. Ypasaenue [lyaccona. I'paduku annabarHoro mporecca./
13. MonexynspHbsle sBICHUS B KHUAKOCTAX /IIOHATHE <OKHAKOE COCTOSHHE
BEILIECTBAY. XapaKkTep MOJIEKYISPHOTO ABMKEHHS B XKHUAKOCTAX. I[loBEpXHOCTHBIN
CIIOH B JKHIKOCTAX, MOJICKYISIPHOE J[aBICHHE M IIOBEPXHOCTHOE HATSKEHHE.
Koadpduiment moBepxHOCTHOTO HarshkeHws. (CMmadyvBaHWe W HECMaddBaHUE.
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Kamumspusie snenus, popmyna bopemm-Xopena./

14. MonexynsipHble sIBICHUS B TBepAbIX Teiax /[IoHsATHE «TBEpAOe COCTOSHHE
BemlecTBay. Kpucramanyeckne u  amopdHble TBepable Tena.  XapakTep
MOJIEKYJISIPHOTO JIBHKEHUs B TBepAbIX Tesax. [lonsTre «iedopmanmsy, ee BUAbI U
tunsbl. 3akoH ['yka. Moynb ypyrocTu Kak XxapakTepuCTHKa CBOMCTB TBEpAbIX Tell./
15. BemectBo B anekrpuueckoM none /[loHstne «npoBogHuK». IIpoBoaHMKH B
JNIEKTPUYECKOM Tosie. SIBJIeHWE sneKTpocraruueckoil wuHaykuuu. IlonsTne
«OUANIEKTPUK». THIIBI OMAIEKTPUKOB: MOJSPHBIC W HEMOAPHBIE. JM3NIeKTpuKN B
anekTpudeckoM — mone.  [lomspw3amust — OUANEKTPUKOB.  JIMdNeKTpHdecKas
MPOHHUIAEMOCTE cpenbl. CerHeTOANEeKTPUKH./

16. IlocrosHHBIN  SnekTpudeckuid  TOK  /TIOHATHS — «QIEKTPUYECKHH  TOK»,
«MOCTOSTHHBIA 3JIEKTPUYECKUH TOK». YCIOBHS CYIIECTBOBAHHS BJIEKTPHIECKOTO
toka. Cuna Toka. IlnotHocTh Toka. Hampspkenue. Comportusnenue. Paborta Toka.
MouHocTb TOK./

17. TlocTosHHBIN 3NEeKTpUYSCKUl TOK B MeTaiiax u razax /[Ipupoma Toka B
MeTamnax. 3akoH OMa Uit OJHOPOJHOTO M HEOJHOPOAHOTO yYacTKa LEMH, UL
nonHoi nenu. 3akoH Oma B auddepeHnpaipHoM Buae. TemnoBoe AeHCTBUE TOKA.
3akoH /Ixoyns-Jlenna. [Ipupona anexTpuueckoro Toka B razax. Mlonusauus ra3os.//
18. IonynpoBoauuku /IloHATHE «IOTYNPOBOJHMKMY». THIBI TPOBOANMOCTH:
coOcTBeHHasI, MpUMeCHas, akienTopHas. [oaynpoBogHNKOBBIE IPHOOPHI: AUOIBI U
TPHOZBI — HMX YCTPOHCTBO, MPUHINM pabOTHI ¥ IPUMEHEHHeE./

19. DneMeHTH TeoMeTpUIecKoi onTHKH /CBETOBOW Jyd. 3aKOH IMPSIMOIMHEHHOTO
pacrpocTpaHeHHs CcBeTA. AOGCOIIOTHBIN MOKa3aTenb MPEJIOMIICHHUS.
OTHOCHUTENBHBIA IOKa3aTenb mpeiaoMieHus. OnTudeckas IUIOTHOCTh CpEIbl.
IIpenenbHblii yron npenomiieHus. IIponeccsl OTpakeHus: U MPEIOMIIEHUS CBETA Ha
rpaHULEe JBYX MPO3PAuHbIX Cpell. 3aKOHBI TEOMETPUYECKOM ONTUKH./

20. BomHoBbie cBoiicTBa uwactuil /Bomuer me Bpoitma. ®opmyna age Bpoist.
Judpaxius 31eKTpOHOB U HEUTPOHOB B KpHCTaIax./

21. Dnementsl  KBaHTOBOM  MexaHuwku /HeompemenenHoctu  IeiizenOepra.
CooTHomIeHne HEOIPE/ICIICHHOCTE . Bonnosas dbyHKIH. YpaBHeHus
Hlpenunrepa./

22. V3MepeHne TUHEHHBIX BEIMYHMH JIMHEHKOM.

23. M3MepeHne pa3MepoB NPEIMETOB ITAaHTCHIUPKYIIEM.

24. V3MepeHne MPOMEKYTKOB BPEMEHHU CEKYHIOMEPOM.

25. Metoauka BBITIOJIHEHUS HEMIOCPEACTBEHHBIX H3MEPEHHH.

26. Metonuka BBITTOJIHEHNST KOCBEHHBIX H3MEPEHUH.

27. T'papuaecknii ciocod MpenCTaBICHHUS PE3YIBTaTOB U3MEPEHHSL.

28. M3mepeHne UMIyabca TeI JO B3aUMOACHUCTBHUS

29. M3mepenne UMIyIbCa TeJI MOCIE UX B3aNMOICHCTBHSA

30. MccnenoBanue 3aBUCHMOCTh YITIOBOIO YCKOPEHHS BpAINAIOIIETOCA Tejla OT
MOMEHTA BpalIatoIIeH CUIbI

31. HccnenoBaHue 3aBUCHMOCTH YIVIOBOI'O YCKOPEHHSI BpAllAIOIIErocs Tejla OT
MOMEHTa WHEPLIUU

32. HaOnroneHue BIUSHMS JUIMHBI MaTeMaTHYECKOTO MasTHHKA Ha IEPUOJ €ro
KosleOaHus

33. U3mepenne ycKOpeHHs CBOOOJHOTO TaICHHS METOIOM MAaTeMaTHYSCKOIO
MasTHHKa

34. Wzmepenne kodh(UIEIEHTA BI3KOCTH TUCTHLTHPOBAHHON BOJIBI

35. Hzmepenne ko3 durmieHTa BI3KOCTH CITUPTA

36. Hzmepenne ko3 duIrieHTa MOBEPXHOCTHOTO HATSHKCHUS JKAIKOCTH

37. HccnemoBaHre ynpyrux CBOWCTB KOCTHOHM TKaHU

38. HaOmromeHue oCIIIUIOrpaMMEBI IIEPEMEHHOTO TOKa

39. HaOmromeHne  oCUMILIOTPAMMBI  OJJHONOJYNEPHOJHOTO  BBIIPSIMIICHUS
MEePEeMEHHOTO TOKa

40. HaOnromenue  OCHMJUIOTPAMMBI  JBYXIOJIYHNEPHOIHOIO  BBIIPSMIICHHUS
MEePEMEHHOTO TOKA.

41. HabGmonenne QHIBTPYIOLIETO ASHCTBUS KOHICHCATOPOB.

42. V3mepeHue HHAYKIHHA MarHUTHOTO TOJISL.

43. TlocTpoeHue BOIBTaMIIEPHOH XapaKTEPUCTHKH HOJIyITPOBOHMKOBOTO IMO/A.
44. V3mepenue koddduimenTa BHIIPSMICHHUS MTOTYIPOBOJHUKOBOTIO JIHOJIA.

45. V3mepeHue yBelnueHHs] OOBEKTHUBA U BETMYMHBI MUKPOOOBEKTa

46. Ormpenernenue anepTypsl U Npejesa pa3penieHusl MUKPOCKOTIa

47. V3MepeHue JUIMHBI CBETOBOM BOJIHBI ITPH NPSIMOM I1aJICHUH CBETOBBIX JIy4el
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48. 3mepeHHe IUIMHBI CBETOBOW BOJHBI IPH HAKIOHHOM IIa€HHH CBETOBBIX
nydent

49. V3mepeHue KOHLICHTPALUK PACTBOPOB ONTHYECKH aKTUBHBIX BEIIECTB

50. HaOnroneHue CrieKTpOB UCITyCKaHHS CBETa

51. HaGmroneHue CrieKTpoB HOIJIONICHUS CBETa

52. Kunematnka mocTynareinbHOro JBMkeHUs /IIOHSATHE —«IIOCTymareibHOE
JBrkeHre». CrocoObl OIpe/eNicHus MOJIOKEHU Tena B mpoctpaHcTBe. Cucrema
orcyeta. Teno orcuera. Tpaekropus. [lyTs. Ilepemenienne. CKOpoCTb: MTHOBEHHAsI
U cpedHsisi. YCKOpeHHe: MrHOBEHHOe, cpeaHee, nohHoe. Cocrapisioniye
YCKOpeHUsL./

53. Jlunamuka mocTymareasHoro aswkenusi /Ilepeeiii 3akoH Hprorona. Macca
tena. Muaeprus. Bropoii 3akon Hetorona. Cuma. immyinbe Tena. 3akoH COXpaHeHUs
uMmnynsca. Tpermit 3akoH Hproroma. OcCHOBHOE ypaBHEHHE IUHAMUKH
MOCTYTIATeIILHOTO JBIKEHUSL./

54. Kunemarnka  BpamatensHOoro — aBwkeHHst  /IloHsTHE — «BpamarenbHOE
JIBIKEHHE». YIIOBOE MEpeMelleHre. YIIoBas CKOPOCTb: CPEAHSAS U MTHOBEHHasl.
VYrioBoe yckopeHHe: CpeiHee 1 MTHOBCHHOE./

55. JluHamuKa BpamareabHOro ABMKeHNS /MOMEHT HHEPIIMU MAaTCPUATLHOW TOUKH
n tena. Teopema Illreiinepa. MoMeHT ummnynbca. MomeHT cuibl. [lnmedo cunbl.
OCHOBHOE ypaBHCHHUE JIMHAMUKH BPAIATEIBHOTO JBHKCHHUS./

56. DHepreTMyeckre XapaKTEPUCTUKH IIOCTYNATEJIbHOTO JBMXKEHHS /DHEprus.
Kunernueckas u noteHnuanbHas sHeprus. [lonHas MexaHWYecKast SHEpPTHsA. 3aKOH
COXpaHEHHUS MEXaHUIeCKO# sHepruu. MexaHnmdyeckas padboTa ¥ MOIIHOCTE./

57. DHepreTndeckne XapaKTEPUCTHKH BPAMIATEIBHOTO JBIKCHUS /DHEPTHS.
Kunernueckass o»Heprus. 3akoH COXpAaHCHHS MEXaHWUYECKOH DJHEPTrUU I
MMOCTYIATEIFHOTO W BpAIaTeNbHOTO [BIDKCHHs. MexaHuueckas pabota u
MOII[HOCTE./

58. ®dusnueckue  BEIMUYMHEBI,  ONUCHIBAIOI[ME  KoyieOaTeapbHOE  JBMIKEHUE
/Cmemenre. Ammuuryna. ®aza konebanumii. [{uknnueckast uacrora. [lepuon.
Yacrora. Ckopocth. Yckopenue. Cuia. Dueprus./

59. BonHoBo#i mpouecc U ero xapakrtepuctuku /IloHsTHe «BOJHA» (BOJIHOBOIL
mporiecc).  VICTOYHMKM ~ MEXaHWYeCKUX  BOJNH.  YCJIOBUS ~ BO3HHKHOBECHHS
MEXaHW4YeCKUX BOJIH. PacmipocTpaHeHue BOJIH B Pa3iNuHbIX cpeaax. JlJiMHa BOJHEIL.
Ckopoctb. Yactora. IHTEeHCHBHOCTB./

60. OcHOBHbIE TIOHATHSA W YypaBHCHHS MOJIEKYISipHOH ¢u3uku /OCHOBHOE
ypaBaeHne MKT mis mpeanbHOTO ra3a. YpaBHEHHE COCTOSIHHS HJICAIBHOTO rasa.
VpaBuenne MenneneeBa-Knaneiipona pis wuaeansHoro rasa. [locTosiHHas
Bonbimana. dusznyeckuii cMbIci HocTossHHOM bobiMana./

61. JIpmwkenne Mojekyn BemiectB /HambOosee BepositHast ckopocth. CpemHss
KBazparnyHasi ckopocTs. CpemHsis  apupmeTmyeckass CKOpocTh. KpuBas
pacmipenienieHisT MOJIEKYN HACAaNBHOTO Tra3a II0 CKOpOocTiAM. Pacmpenemenue
MakcBemna. Pactipenenenne bonprimana./

62. OcHoBHBIC MOHATHS TepMoauHaMmuku /TepmoguHamuka. TepMoauHAMUYECKAs
cucrema. THUIBI TEPMOTUHAMHUYECKHX CHCTEM. TepMOIMHAMHUYECKHE TapaMeTpEL.
TepMoguHaMHUUYECKOE COCTOSIHUE CUCTEMBI. TepMOAMHAMUYECKUi mporecc. Bumbt
TEPMOUHAMUYECKHX MPOLECCOB./

63. Buyrpennsis sHeprus raza /Temmeparypa. CpemHsss KUHETHYECKas SHEPIHUS
JIBIDKCHUS MOJIEKYIT. UHCIO cTeneHer cBoOOIbl. BHYTpEHHS SHEPTHs OHOTO MOJIS
rasza u Jiro00i#i Macchl raza. CriocoObl U3MCHEHUS BHYTPEHHEH YHEPTUU CUCTEMBL./
64. IlepBoe Ha4ag0 TePMOAMHAMHUKH /DU3MYCCKUII CMBICT TEPBOTO 3aKOHA
TepMoauHaMuKH. [IprMeHeHre mepBoro 3aK0Ha TEPMOIUHAMUKHI K M30IIpoIieccam./
65. TeroBele nBuraTenu /IIoHATHE «TEIUIOBBIC JBHTATENW». YCTPOMCTBO
terutoBoro neuratens. L{ukn Kapro. Pabora TemoBoro apurarens. Kosdoumment
MoJIe3HOro0 JeiictBus TerioBoro asurarens. Ilytu mosbimenus KIIZ TeruoBoro
JIBUATATENA./

66. DHTpomHA /Tlonsitue «OHTPOTINSDY. [onstue «oOpaTuMbIi
TEPMOIMHAMHYECKHH TPOLECC». HTPOIUS HM30JMPOBAHHOW CHCTEMBI MpPHU
o0paTuMOM  TEpMOAMHAMHUYECKOM  mporecce.  [loHaTHe  «HEOOpaTUMBbIit

TePMOJMHAMUYECKUH MpoIlecc». OHTPONUS HW3OJHUPOBAHHOW CHCTEMBI IPH
HEoOpaTHMOM TEPMOANHAMHUYECKOM Iporecce./

67. Bropoe Hayaso TEPMOTUHAMHUKH /DHTpomus. M3MEHEHHWE OSHTPOIMH IPH
oOpatuMoM © HeoOpaTMMOM TpoleccaXx. BTopoil 3akOH TEpPMOIMHAMUKH.
[IpriMeHeHHe BTOPOTO 3aKOHA TEPMOJIUHAMUKHK K m3omponeccam. [lukn Kapao Ha

nJ-1. OIIK-6
IIpumenser B
npoheCCHOHATBHOMN
JIeSITEIIbHOCTH
OCHOBHBIE 3aKOHBI
(U3UKH, XUMHHU, HAYK O
3emite ¥ OMOJIOTHH,
MIPUMEHSAET METOBI
MaTeMaTHIeCKOTro
aHaIM3a u
MO/JIEJTMPOBAHHS,
TEOPETHYECKUX U
9KCTIEPUMEHTAIIBHBIX
HCCIICJOBAHUM,
MaTeMaTu4ecKHe 1
€CTECTBEHHOHAYYHbIC
3HAHMS, UCTIONB3YS
COBpEMEHHBIC
oOpazoBarenbHbIE U
nH(popMannoHHbIE
TEXHOJIOTUHI
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quarpamme T-S./

68. DOnexrpocrathka /OIEKTPUUYECKUHA 3apsia. DJIEMEHTAPHBIH 3JIEKTPUYeCKUi
3apsaa. Bugsl 3apspoB. BzaumopelcTBue 3apsKeHHBIX Tel. ONEKTpuU3anus Tell.
3akoH KynoHa. 3akoH coxpaHeHHs 3JIEKTPUUECKOro 3apsija./

69. Dnexrpuyeckoe noje B Bakyyme / [loHsaTHe «anekrpuueckoe mnose». CBoicTBa
anextpudeckoro nosus. Hanpsxennocts. Teopema I'aycca. [Ipunnun cynepno3unuu
nosneit. [lorenuuan. Padora noss./

70. MarautHoe mone B Bakyyme /IloHSTHE «MarHWTHOE TONe». MarHUTHOE
B3aMMOJIEHICTBIE TPOBOAHUKOB C TOKOM. VHIykmust MarauTHOro moisi. Cria
Amnepa. MaruutHbelii MOMEHT. MarHuTHbIi noToK. HanpsskeHHOCTh MarHUTHOIO
1oJ1st. MarHuTHas IPOHMIAEMOCTh CPEb./

71. MarautHoe mone B BemectBe /lIlpmpoma mMarHeTmsma. Bemiecta
JMaMarHuTHbIE, TapaMarHuTHele, peppomaruutHsie. Touka Kropu./

72. DnekTpoMarHuTHas MHIYKLIUS U CAMOMHIYKIUS /SIBIeHHE 2/IeKTpOMarHuTHOM
uHaykiud. Oneit Papaned. 3axoH Papanes AnA AMIEKTPOMATHUTHOW HMHIYKLIUH.
Hanpasnenue mHAayknuoHHOro Ttoka. IIpaBuno JleHna M npaBuiio IpaBod pyKH.
Srnenue camounnaykiuu. I1C camourykimu. MHIYKTHBHOCT TIPOBOTHUKA./

73. Tlepemennslit anexkrpudeckuit Tok /[lonstue «rnepemeHHbld Tok». [lonydyenue
nepemeHHoro Ttoka. Jlelicryromue (3¢((exTHBHBIE) 3HAUCHHS CHIBI TOKA W
HaNpspKeHUsl TIepeMeHHOro Toka. COIpOTHBIICHHE B IIEIAX IEPEeMEHHOIO TOKa:
aKTHBHOE, MHIYKTHBHOE, EMKOCTHOE M ToJHOe (mMrenaHc). Pabora m mMomHoCTh
TIePEMEHHOTO TOKa./

74. DOnexrpomarauTHoe moine /IloHsATHE «3nekTpoMarHuTHOE moNe». OCHOBEI
Teopud MakcBeiia sl 3JIEKTPOMAarHUTHOTO TOJsl. YpaBHEHHs MakcBeiuia Uit
ANEKTPOMAarHUTHOTO ToJisi. Bekrop Ymona-TloitHTHHTa./

75. OnexkrpomarHuTHEIE KoieOaHus /IIOHATHE «GNEKTPOMATHUTHBIC KONEOAHU».
Konebarensubrii koHTYp. KoHAeHCaTOp. DNEKTPOEMKOCTh KOHICHCATOPA. JHEPTHs
3IIEKTPOCTATHIECKOTO MO KOHIEHCATOpa. DHEPrusl MarHUTHOTO TOMA. DHEeprHs
3JIEKTPOMArHUTHBIX KoJlebaHui. YacToTa 1 meprox cOOCTBEHHBIX KoIeOaHwH./

76. DnexrpoMarHuTHbIe BOJHBI /lllkanma 3neKTpOMAarHUTHBIX BOJNH. JlpMamasoHsI
9NIEKTPOMArHUTHBIX BOJIH. VICTOYHMKHM 3JIEKTPOMAarHUTHBIX H3Iy4YCHUH. YCIIOBHs
BO3HHUKHOBEHHSI 3JIEKTPOMarHUTHBIX BOJIH.

77. Nntepdepentmsa ceera /Ilonstue «uHTEepdepeHnns cBeTa». KorepeHTHbIE
BoJIHBL. Crioco0bl HaOmoneHus uHTepdeperunu: onbiT OHra, Gunpusmsr Openens,
3epkasia PpeHens, uHTepPepeHIUs] HA TOHKHMX IIEHKaX. Pa3HOCTH Xoxa BOJIH.
VYcnoBusl BO3HUKHOBCHMS HHTEP(EPEHIMOHHBIX MAKCHMyMOB W MHHHMYMOB.
OmnpenencHue  pe3yabTHPYIOIIEH aMIUIUTYAbl KONEOAaHWH TpU  HAJOKCHUH
KOTEPEHTHBIX BOJH./

78. Nudpaxmmsa ceera /[lomarne «audpakous». YCIOBHS BO3SHHKHOBEHHS
MaKCHIMyMOB W MHHAMYM nudpakund. Jdudpakmus cBera Ha AU(PaKIHOHHOMN
pemerke. Mcmonp3oBanne MUQPAKIMOHHON PEMIETKH OIS W3MEPEHUS JUIMHBI
CBETOBOI BOJIHBI./

79. Tlonspuzaumst cBera /IIOHATHS «ECTECTBEHHBIH CBET» W «IOJISIPU30BAHHBII
ceeT». llonmydeHue mNONApH30BaHHOTO CBeTa. 3akOH Mairoca AL ONpeesIeHHs
MHTEHCUBHOCTH CBETa MPOIIEIIETro Yepe3 MoIIpu3aTop, aHaIu3aTop, MoIsIpU3aTop
U aHaIM3aTop./

80. Jucnepcus cBera /Ilomstme «aucnepcusi». Ilokazarens mpenoMieHUs
BemecTBa. Buasl nucniepcun: HopManbHast, aHoManbHas. [loHATHE «crieKTp». Bust
crnektpoB. Crexrp nomtomenus. Crektp ncmyckanus. CIUTONnIHbIe, TUHEHYaThIe 1
rojocarsie crieKTpsl. CrieKTpasibHbIH aHamm3./

81. TemnoBoe mzmydenue /IIpupona TeruoBoro u3mydeHus. IIoHSATHS «monHAs U
CIEKTpaJIbHasl JIy4eHCITyCKaTelbHasi CIHOCOOHOCTBY», «IIOJHAs M CIEKTpajbHas
JTy4enonIonaTebHasl CIIOCOOHOCTBY, «aOCONIOTHO YEpHOE TEJIo». 3aKOHBI
TertoBoro m3nydenus: Kupxrogda, Credana — Bonbpumana, BuHa. 3aBUCHMOCTB
CIEKTPaIbHON CBETUMOCTH a0COJIFOTHO YEPHOTO TeJia OT JAJIMHBI BOJIHBL./

82. ®ororddexr /Monstue «pororddexry. Bumpl dorodddexra: BHewHUA U
BHyTpeHHui. Habmiomenue BHemHero ¢orodddexra. 3aKkoHB  BHEIIHETO
¢doroaddexra. YpaBHernne OiHmTeliHa. PaboTa BBIXOAA 3JIEKTpOHA W3 METajIa.
Kpachas rpannna ¢porosddekra./

83. Oddexr Kommnrona. [lasnenne csera /OmbiTr KomnroHa. 3akoH COXpaHEHUS
nmiyinbea s1ekrpora. OmbiT I1.H. JleGeneBa. JlaBneHue cBera s aOCONIOTHO
YepHOTo, 0eyIoro 1 3epKaJIbHOTO Tena./

84. Mopnenu crpoenus aroma /Aromuctryeckas moxaenb. Moxens k. TomcoHa.
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ITnanerapuas monens atoma. [Toctymarer bopa./

85. Teopust atoma Bomoposma /Dopmyna bamemepa. Cnekrp H3IydeHHs aroma
Boziopoa. Paguyc opOutsl snexrpoHa. CKOpOCTh 3JI€KTpOHA. DHEPIHs 3JIEKTPOHA.
CnexTp SHeprui NeKTpoHa. YpOBHH SHEPIHHU./

86. DneMeHTHI COBpeMeHHOW (UM3MKM aroMOB M Mosekyn /KBaHTOBbIe ducia:
IIaBHOE KBaHTOBOE YHCJIO, OPOUTAIbHOE KBAHTOBOE YMCIIO, MATHUTHOE KBAaHTOBOE
YHCII0, CIIMHOBOE KBaHTOBOE uucio. [IpaBuna ordopa. [Ipuniun Ilaynu. [punimn
MuHUMYMa dHepruu. [lepuonndeckas cucrema nemenTo J[.J1. Menneneesa./

87. Crpoenme sagpa aroma /Mopenn cTpoeHHs artoMHOro siapa. OOo3HaueHHe
aroMHBIX sifep. M3oromer. M306apel. M3otonsl. [ledekT mMaccel. DHEprus CBS3W.
SAnepubie cuibl./

88. PagnoakTHBHOCTD /TlonsiTre «PaTHOAKTUBHOCTDY. EcrecTBenHas
PaguOaKTUBHOCTD. I/ICKyCCTBeHHaﬂ PaaAuOaAKTUBHOCTD. Tunsr PaaAuOaKTUBHOTO
pacmama: anbga-, Oera-, ramma-pacnan. Ilepuox mnomypacmaza. 3akoH
PaarOaKTUBHOTO pacmanaa./

89. Snepubie peakunu /IloHstHe «inepHble peakuuu». Cxema sIEpHON peakIyy.
Tunsel sAEpHBIX peaklUMii: peaklns aHHUTWIISIIUY, PEaKIUK ACJICHUsS SAEp, peakuu

CUHTE3a szep./

90. DremenTapHbIC
Kiaccudukanus smeMeHTapHBIX YacTHIl. B3aumMopelcTBre dNeMeHTapHBIX YaCTHII.
Ksapku. ®yanaMeHTaIbHbIE B3aMMOACHCTBHUS./

HacTHUIbI /TlonsiTre «QJICMCHTAapPHBIC YaCTHUIIBI».

[lIxaia 1 KpUTEpUN OIICHUBAHUS OTBETA 00YUYAIOIIETOCs IPEICTABICHBI B TAOJIHUIIE.

Ikana Kpurepuu onennBanus
- 00yYarOIUIACS TIOJTHO YCBOWIJ YU€OHBIM MaTepua,
- TIOKa3blBae€T 3HAHHE OCHOBHBIX MOHATHH JWCIUIUIMHBI, TPAMOTHO TIOJNB3yeTCS
TEPMUHOJIOTHEH;
- TIPOSBISIET YMEHHWE aHAIM3UPOBATh W 0000IIaTh WH(POPMAIHMIO, HABBIKK CBSI3HOTO
OTHCAHUs SBJICHUH U MPOIIECCOB;
Ouenka 5 - JIeMOHCTpHpYEeT YMEHHE U3Jararb MarepHajl B ONPENCICHHOW JIOTHYECKON
(oTmIaHO) [OCJIEI0BATEIBHOCTH;
- TIOKa3bIBaCT YMCHHUE HIUIFOCTPHPOBATh TCOPETHUCCKUE MOJOKCHUS KOHKPETHBIMHU
IpUMEpaMu;
- ICMOHCTPUPYET CPOPMUPOBAHHOCTD U YCTOMYMBOCTh 3HAHUH, YMEHUI U HABBIKOB;
- MOTYT OBITh JOMYIICHBI OJHA—]BC HETOYHOCTH IPU OCBCIICHHH BTOPOCTCIICHHBIX
BOIIPOCOB
- OTBET YIOBJICTBOPSICT B OCHOBHOM TPEOOBAHUSAM Ha OLCHKY «5», HO IPU ITOM UMEET
Ouetixa 4 MECTO OJIMH M3 HEJOCTaTKOB:
(xoporo) - B YCBOCHHH YY€OHOTO MaTepuaia JOMyIIeHbI MPOOeibl, He NCKA3HUBIIUE COICPIKAHME
OTBETA;
- B M3JI0KEHIH MaTepraja JOMYyIICHbl He3HAUYNTEeIIbHbIC HETOYHOCTH
- 3HaHWE OCHOBHOTO MPOrPaMMHOTO Marepuaja B MHHAMAQJIGHOM o0BeEMe,
MOTPEITHOCTH HETPHHIMITHAIBHOTO XapaKTepa B OTBETE Ha dK3aMEHE: HETONHO WIIH
HETIOCIEOBAaTEeIbHO PACKPHITO COIEpXKaHWE MaTepuajia, HO IIOKa3aHO oOmiee
Ouerxa 3 ITOHNMaHHE BOIIPOCOB, §
- UMENUCHh 3aTPyAHEHWS WIH [IOMyIIEHB OMMHMOKH B ONPEHENCHUN MOHATHH,
(YIOBIETBOPUTEIHHO) N
UCTOJNB30BaHUH TCPMHHOJIOTUH, ONKCAHWH SBJICHUH M MPOIECCOB, HCIIPABICHHBIC
MOCIIE HABOJSIIUX BOIIPOCOB;
- BBIABJIICHA HENOCTAaTOYHAas  COPMHPOBAHHOCTh 3HAHWH, YMCHHHA W HaBBIKOB,
00yJarmuiics He MOXKET MPUMEHHUTh TCOPHIO B HOBOH CUTyaIlMu
- mpoOenbl B 3HAHUSX OCHOBHOTO MPOrPAMMHOIO Marepuaja, HPUHIMITHAIbHBIC
OINUOKH MPH OTBETE HA BOMPOCHL;
- 00HapyKEHO HE3HAHWC WJIM HEMOHUMAaHWE OONbIICH WM HanboJjiee BaKHOW 4YacTH
Ouerxa 2 y4eOHOTO MaTrepHaa;
- IOMYIICHBI OIIMOKU B ONIPE/CIICHUH MOHATHH, MPU UCIIOJIE30BAaHUN TEPMHUHOJIOTHH, B
(HEyIOBIIETBOPHUTEIHHO) N
ONMCAaHUM SIBJICHUH W TPOIECCOB, KOTOPHIE HE HCIPABICHBI IIOCIIE HECKOJIBKUX
HABOZSIINX BOIIPOCOB,;
- He c(OPMHUPOBAHBI KOMIIETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMCHHS U
HaBBIKH
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TecToBbie 3aJaHus 110 JUCHUIIIIMHC

Ne O1cHOYHBIE CPENICTBA Kon v HamMeHOBaHME
TurmoBble KOHTPOJIBHBIC 3afaHus W (WIH) WHBIC MaTepHalibl, HEOOXOAMMBIC s | MHAMKATOPa KOMIIETCHIIMU
OLICHKH 3HAHWH, yMEHWH, HaBBIKOB ¥ (WIH) ONbITA  JEATENLHOCTH,

XapaKkTepu3yIoIuX cHOpMHUPOBAHHOCTh KOMIIETEHIHI B MpPOIECCE OCBOCHHS
JUCLUILTHHBI
1 | 1. Bce, 9T0 HAC OKpPY’KaeT, U4TO MO3HAETCS C MIOMOIILIO0 OPTaHOB YYBCTB, na-1. VK-1

Ha3bIBACTCH ...
1) BerecTBOM
2) matepueit
3) monem

4) Tenom

2. Buj marepuu, U3 KOTOPOTO COCTOSIT TeJA, HA3BIBACTCA ...
1) BemectBOM

2) MOJIEKyIO#

3) monem

4) atromoM

3. Bua marepuu, mocpeicTBOM KOTOPOTO B3aMMOJICHCTBYIOT TeNa, Ha3hIBAETCS ...
1) BemecTBOM

2) MOJIEKyJI0#

3) monem

4) atomoM

4. I'paBUTAIIMOHHOE B3aMMOJICHCTBHE OCYIIECTBIIACTCS MEXKTY 3a CUET
IPaBUTAIIMOHHOTO TOJISL.

1) texamu, 0018 JAOIIUMHI MaCCOU TIOKOS

2) Tenamu 00NaJAFOUIMMU 3aPSIIOM

3) aMeMeHTapHbIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sIjpa aToma

5. DIEKTpOMarHuTHOE B3aUMOJICHCTBHIE OCYIIECTBISETCS MEXTY , 33 CUeT
OJICKTPOMArHuTHOTO ITOJIA.

1) Texamu, 068 AIOIIAMA MACCOH TTOKOSI

2) Tenamu 00JTaTAOIIMMHE 3apsIIOM

3) aeMeHTapHBIMHU YaCTUIIAMH

4) HyKJIOHAMH BHYTPH sIpa aTroma

6. Cmraboe B3aUMOICHUCTBUE OCYIIECTBISICTC MEKY ...
1) Tenamu, 068 JaAIOIIUMHA MACCON MOKOSI

2) Tenamu 00MaAAOIIMMHE 3aPsAI0M

3) aneMeHTapHBIMHU YaCTUIIAMH

4) HyKJIOHAMHU BHYTPH s/pa aTomMa

7. CuitbHOE B3aMMOJICHCTBHE OCYIIECTBISCTCS MEXKY ...
1) Tenamu, 0ONAAIOIIUME MacCOU ITOKOS

2) TenaMu 00TATATOIIIMH 3aPSIOM

3) aneMeHTapHBIMK YaCTULAMUA

4) HyKJIOHaMH BHYTpH sIIpa aToma

8. (hopMa IBIKCHHS MaTEPUU BKJIFOYACT B CeOs M3MEHCHHS,
MIPOUCXOJAIINE HA YPOBHE 00IIIeCTBa, OOIIECTBEHHBIX OTHOIIICHHIHA.

1) Ousnueckast

2) XuMudeckast

3) Buonoruueckas

4) ConmanbHas

9. (bopMa JBIKEHHST MATEPHH BKITFOYAET B CEOS POIECCHI,
CBSI3aHHBIE C MTPEBPANICHUEM BEIECTBA, PEATU3YETCS Ha YPOBHE MOJIEKYITBI
1) dusnueckas

2) XuMudeckast

3) Buonornyeckas

OCyIIecTBISET MOUCK,
KPUTUYECKUI aHAIN3 U
CHHTE3 UHPOpMAITUH,
CIIOCOOEH NMPUMEHSTh
CUCTEMHBIH MOAXO]T IS
PeIICHUs TOCTABICHHBIX
3a1a4
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4) CounasnpHas

10. (hopMa BIKEHUS] MaTepUH BKIIFOYAET B ce0sl JBIKEHUE
3MEMEHTAPHBIX YACTHIL M MOJICH, peatnu3yeTcs Ha YPOBHE MHUKPOCTPYKTYPBI
(MoJIeKyIna, aToM, HIEMEHTAPHbIC YACTHIBI)

1) dusnueckas

2) XuMuueckast

3) Buonornyeckas

4) CounasnpHas

11. (hopma IBIKEHHS MaTepUd BKIIOYAeT B ce0s (PyHKIIMOHUPOBaHUE
U Pa3BUTHE KUBBIX OPIaHU3MOB, PEANU3YeTCS Ha YPOBHE KIICTKH

1) Ousnueckast

2) XuMudeckast

3) Buonoruyeckas

4) ConnanapHas

12. B 3aBHCHMOCTH OT B2 TPACKTOPHUH MEXaHHUECKOE BHKECHHUE MOXKET OBITS ...
(BrIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMosuHeiiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONMHENHOE

6) 1Mo OKpPYKHOCTH

13. B 3aBHCHMOCTH OT XapakTepa H3MEHEHHST CKOPOCTH PA3INYatoT JIBHKCHHE . ..
(Br1GepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsimonuHeiiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONUHEIHOE

6) Mo OKPYKHOCTH

14. TIpu ymeHbpmeHnH B 4 pa3a JTMHBI HUTH MaTEMaTHIECKOTO MasTHUKA TIEPHOJ
KoJIeOaHMS ...

1) He 3MEHUTCS

2) yBenuutes B 4 pasa

3) yBenmuutes B 2 pasa

4) yMeHBIIHUTCS B 2 pasa

15. Tlpu yBenuuenuu B 4 pasa JUIMHBI HUTH MaTeéMaTHUYE€CKOTO MasiTHUKA U
YBEJIMUEHUH MacChl Ipy3a B 4 pa3a, epuoj| KoyuebaHus ...

1) He M3MeHUTCS

2) yBenuuutcs B 4 pasa

3) yBenuuutcs B 2 pasa

4) yMeHBIIUTCS B 2 pa3a

16. [pu yBesMYeHUH MacChl Ipy3a B 4 pa3a nepuoj KoieGaHus Mpy)XKUHHOTO
MasITHHKA ...

1) yBenuuwurcs B 2 pasa

2) HEe U3MEHUTCS

3) yBenuuutcs B 4 pasa

4) yMeHbIIHUTCS B 2 pa3a

17. Ilpu yBenuyeHnH B 2 pa3a Macchl rpy3a U yBEIMYCHUH )KECTKOCTH MPYKUHBI B
2 pa3a, mepuoj KosiebaHus MPy>KHHHOTO MasTHHKA ...

1) He u3MeHUTCS

2) yMEHBILIHTCS B 2 pa3a

3) yBenuuutcs B 2 pasa

4) yBenuuutcs B 4 pasa
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18. B ocHOBe crienuagbHON TEOPUU OTHOCHTEIBHOCTH ...

1) GbLT MOJIOXKEH HKCTIIEPUMEHT, TOKA3ABIIUI HE3aBUCUMOCTh CKOPOCTH CBETA OT
CKOPOCTH JIBHKEHHSI HICTOYHUKA U IPUEMHHUKA CBETa

2) ObLT MOJNOXKEH IKCIIEPUMEHT 110 U3MEPEHUIO CKOPOCTH CBETA B BOJIE

3) ObLIM MOJIOXKEHBI MPEACTABICHHUS O TOM, YTO CBET SIBJSIETCS KOJIeOaHueM
HEBUAUMOTO d(upa

4) 6bLIa MONOXkKEHA THITOTE3a O B3aUMOCBSI3U MAcChl U SHEPTUH

19. TIpu ycTaHOBJICHUH COOTHOMICHHS MEKTY 3aKOHAMH KIIACCHIECKOM MEXaHUKH U
CTICIIHATBHON TEOPHH OTHOCHUTENEHOCTH BEPHBIM YTBEPKICHUEM SBISICTCS . ..

1) BTOpBIE TIOIHOCTBIO OMPOBEPTAIO MEPBhIE

2) BTOpBIE TIEPEXOMIAT B IIEPBBIE TIPH ABMKEHHH YACTHII CO CKOPOCTHIO MHOTO
00JIBIIIe CKOPOCTH CBETA

3) mepBbIe TIEPEXOISIT BO BTOPHIC MIPH OMTHCAHUH MHKPOUYACTHI]

4) BTOpBIC MEPEXOMAT B TIEPBBIC MPH IBHKCHUH YACTHUII CO CKOPOCTHIO MHOTO
MEHBIIIE CKOPOCTH CBETA

20. CropocTh CBETa B BaKyyMe HE 3aBUCHUT OT CKOPOCTH JBHIKCHUS HCTOYHHUKA U
HaOJIFOATENs — 3TO TPHUHIIAT . ..

1) oTHOCHTENBEHOCTH

2) IOCTOSHCTBA

3) HE3aBUCHMOCTH

4) cooTBETCTBHS

21. ®usnvecKue SBIECHNS B OJMHAKOBBIX YCIOBHUSX MMPOTEKAIOT OJAUHAKOBO BO BCEX
HHEPLUAIBLHBIX CUCTEMAX OTCYETA — 3TO MPHUHIIUII ...

1) oTHOCHTENBEHOCTH

2) IOTIOJIHUTENBHOCTH

3) COOTBETCTBHUS

4) HEe3aBUCHMOCTH

22. Kocmuyeckuii Kopabiib ¢ JByMsI KOCMOHABTAaMH JIETHT cO cKopocTbio v=0,8¢C (C
- CKOPOCTh CBETa B BAKYyMe) B CUCTEME OTCUETa, CBI3aHHON C HEKOTOPOI
wianeTod. OJMH U3 KOCMOHABTOB ME/JICHHO IIOBOPAYMBAET METPOBEIN CTEPIKEHD 13
MOJIOKEHUSI |, MepIIeHANKYIISIPHOTO HAIIPABIICHUIO IBIKCHHS KOpaOIis, B
TTOJIOKEHUE 2, TIapajlieIbHOE HATPABICHUIO IBYDKEHUS. J[JTMHA ATOTO CTEPIKHS C
TOYKH 3pEHUs HAOIIOMATeNs, HaXOAIIerocs Ha TUIaHeTe, ...

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

2) usmensercs ot 1,0 M B monokenuu 1 10 1,67 M B OJIOKEHUH 2

3)pasHa 1,0 M mpu 0601 €T0 OPUEHTAITHH

4) m3menstercs ot 0,6 M B monoxkenun 1 10 1,0 M B moj1okeHHH 2

23. Kocmuyeckuii kopabiib ¢ IByMsl KOCMOHABTaMHU JIETHT co ckopocThio v=0,8c (c
- CKOPOCTh CBETa B BAKyyM€) B CUCTEME OTCUETa, CBSI3aHHOU C HEKOTOPOM
wianeToi. OMH U3 KOCMOHABTOB ME/JICHHO MIOBOPAYMBAET CTEPKeHB JTnHOM 0,6
M U3 MOJIOKEHUS 1, mapasuieIbHOTO HANpaBICHUIO IBIKEHUS KOpabiis, B
MOJIOKEHHE 2,TIEPIIEHANKYIISIPHOE HAIIPABJICHUIO JBUXKEeHU. [IJIMHA 3TOTO CTEepKHSA
C TOYKH 3pCHUS HAOIOATe s, HAXOAAMICTOCS Ha IIIaHeTe, ...

1) m3mensercs ot 1,0 M B monokenuu 1 10 0,6 M B MOI0KEHHH 2

2) uamensiercs ot 1,0 M B mojioskenuu 1 10 1,67 M B IOJIOKEHHH 2

3)pasua 1,0 M mpu 111000# ero opueHTaIH

4) uzmenstercst ot 0,6 M B monoxenuu 1 10 1,0 M B mosiokeHun 2

24. Kocmuueckuit kopadib JIeTUT ¢o ckopocThio v=0,8¢ (¢ - CKOpOCTh cBeTa B
BaKyyMe) B CHCTEME OTCUETa, CBA3aHHON C HEKOTOPOH maHeToi. OnuH u3
KOCMOHABTOB MEJIJICHHO TIOBOPAYMBAET METPOBEII CTEP)KEHDb M3 MOJIOXKEHUS 1,
MIePTIICHINKYSPHOTO HAMPABJICHUIO IBIKEHUS KOPaOIIs, B MOJIOKEHHE 2,
napaJijiesIbHOE HAMPABICHUIO IBHKESHMS. JIJTMHA 3TOTO CTEPIKHSI C TOUKH 3PSHHS
JPYroro KOCMOHABTa ...

1) uzmensiercs ot 1,0 M B mosioskenuu 1 710 0,6 M B monoxeHUu 2

2) wamensiercs ot 1,0 M B monokeruu 1 10 1,67 M B nonoxenun 2

3)paeHa 1,0 M npu Mr000# €ro OpHeHTaLUH

4) usmensiercsi ot 0,6 M B nonoxkennu 1 10 1,0 M B mosioskeHuu 2
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25. Kocmuueckuii kopaOiib eTuT co ckopocthbio v=0,8¢ (¢ - CKOpOCTb CBETa B
BaKyyMe) B CUCTEME OTCUETa, CBA3aHHON C HEKOTOPOH Iutaneroil. OAuH U3
KOCMOHABTOB MEJIJICHHO MTOBOPAYHBACT METPOBBIN CTEPIKCHD U3 TIOJOXKEHHUS 1,
HapajuieIbHOTO HAMTPABICHHUIO JBIDKCHUSIKOPAOJIS, B TIOJIOKCHHE 2,
MEPICHIUKYISIPHOS HAMPABICHUIO JBIDKCHHUS. J[JIIHA 3TOTO CTEPIKHS C TOYKU
3pEHHUS JPYTroro KOCMOHARBTA ...

1) usmensiercs ot 1,0 M B mostoskeruu 1 10 0,6 M B IIOIOKEHHH 2

2) mamensiercs ot 1,0 M B monoskernu 1 10 1,67 M B IOJI0KEHUH 2

3)pasHa 1,0 M npu J1F060# €r0 OpUEHTAUH

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

26. bpoyHOBCKOE JIBU)KEHHE ITOJTBEPIKIAET CYILIECTBOBAHHUE ...
1) B mpupoie uaeansHOTO ra3a

2) Xa0TUYCCKOI'0 TCIIOBOT'O ABMKCHUA aTOMOB U MOJICKYJI

3) BSI3BKOCTH KHIKOCTEN

4) cBepXBBICOKOTO BaKyyMa

27. UtoOBI CKOPOCTH IBMKEHUS OPOYHOBCKHX YAaCTHUI] YBEINIMIACH HEOOXOIUMO
...(BBIOepuTe BCe BepHBIC BAPHAHTHI OTBETA)

1) yBenuuuTh TEMIIEPATYPY

2) yMEHBIIUTh TEMIIEPATYPy

3) yBenuuuTh Maccy GpOYHOBCKOM YaCTHIIBI

4) yMEHBIIUTH Maccy OPOYHOBCKOM YaCTHUIIbI

5) yBeTNYUTH KOHIICHTPAIMIO YaCTHII

28. Jlnst N30TEepMHUYECKOTO MTPOLIecca CIPaBEAIHBbI COOTHOUICHHS ...
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

29. I[J'IH H30XOPHOTO IMpo1ecca CupaBeAJIMBbl COOTHOUMICHUSA ...
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

30. [l m300apHOTO IpoIecca CTpaBeUINBEI COOTHOIICHHS . . .
1)T=const, p>0, V>0
2)T>0, p=const, V>0
3)T=const, p>0, V<0
4)T>0, p>0, V=const

31. TIporiecc, B X0/ie KOTOPOTO YMEHbBIIICHHE BHYTPEHHEH SHEPTHH ra3a Mo3BOIseT
€My COBEpIINTh paboTy Ha/l BHEITHUMH TEJIAMH, HA3BIBACTCS ...

1) usoTepMuUCCKHiA

2) annabaTHBIH

3) u30X0OpHBIH

4) u3006apHbIi

32. TIponecc, mpu KOTOPOM M3MEHEHHe BHYTPEHHEH SHEPTHU PaBHO paboTe, B3STOM
CO 3HAKOM «MHUHYC», HA3BIBAETCH ...

1) aguabaTHEIM

2) n306apHBIM

3) U30TepMHUUCCKUM

4) U30XOPHBIM

33. - 3TO HaNpsHKEHHOE COCTOSHHUE TIOBEPXHOCTHOTO CIIOS SKUJIKOCTH.
1) IToBepXHOCTHOE HATSHKCHHUE

2) MonekynsipHOe AaBICHUE

3) Cuita mOBEepXHOCTHOTO HATSHKCHUS

4) Koo puuueHT NOBEpXHOCTHOTO HATSIKCHHUSI
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34.SIBnenue 3aKJIF0YaETCs B TOM, YTO CMAYMBAIOIIAS KUAKOCTD B
KamuuIsipe MOTHUMACTCS M YCTaHABIMBACTCS BBILIE, YeM B COOOLIAOIIMMCS C HUM
HIMPOKOM COCYJIE, @ HECMAYHBAIOIIAS KUAKOCTD OMYCKASTCS U YCTAHABIMBACTCSI
HIDKE, Y€M B COOOIIAIONIMMCS C HUM LIHPOKOM COCY/IE.

1) Bs3kocTH

2) KalWIUIAIPHOCTH

3) HOBEPXHOCTHOTO HATSKCHHS

4) mupdysum

35. KHUIKOCTD B KAIIMIUIAPE MOAHMUMAETCS M YCTAHABIWBAETCS BBIIIE, YEM
B COOOIAIONIMMCS C HMM LIHPOKOM COCY/IE.

1) CmauuBaromias

2) Bsizkast

3)HecmauuBaromast

4) UneansHas

36. KHIKOCTh B KAIIMJUISIPE OIYCKAETCS M YCTAHABIMBAECTCS HUXKE, YEM B
COOOMIAIOIIMMCS C HUM IITHPOKOM COCY/IE.

1) CmaumBarormiast

2) Bsizkas

3)Hecmaumparoriast

4) UneanbHas

37. Eciit CHITBI TIPUTSDKEHHST MEKIY MOJICKYJIaMHE KHUAKOCTH GOJIBIIE, YeM MEKIY
MOJICKYJIaMH KHIKOCTH W MOJIEKYJIAMH TBEPOTO TEJa, TO T4 KUIAKOCTh
SIBIISICTCSL . ..

1) Bs3KoiA

2) cMaumBaromiei

3) uaeanbHOM

4)HecMauuBaroen

38. Eciut CHITBI TIPUTSDKEHHS MEKIY MOJIEKYJIaMH JKUIKOCTH MEHBIIIE, YeM MEXKIY
MOJIEKYJIaMHU KUIKOCTH U TBEPIOTO TEJA, TO 9Ta JKUIKOCTE SBJISETCH ...

1) Bs3koit

2) cMayMBaroIIE

3) uaeanbHOM

4)HecMaynBaroIei

39.I1pu morpyXeHIH B )KUIKOCTh KAMMIIIIPHON CTEKJITHHON TPYOKH YpOBEHb
KUAKOCTH B Hell MOAHMMAeTCs Ha 4 MM HaJl ypOBHEM XHAKOCTH B COOOIIAIOIINMCS
¢ HUM cocyze. Eciau B3sTh Kanwuiap JuaMeTp, KOTOporo B 2 pa3a 0ojbie, TO
BbBICOTA IMOJHATHA )KUJTKOCTH B HCM 6yﬂeT paBHa MM.

1)2

2)4

3)8

4) 16

40.ITpu morpyXKeHUH B KHUIKOCTh KAMUIIPHOHN CTEKISTHHOW TPyOKH YPOBEHB
KHUJIKOCTH B HEH IIOMHUMAETCS Ha 4 MM HaJl YPOBHEM XHUIKOCTU B COOOIIAOIIIMCS
¢ HUM cocyze. Eciu B3sITh Kanmuisip TuaMeTp, KOTOPOTo B 2 pa3a MEHBIIIE, TO
BBICOTA MTOJHATHUS KAAKOCTH B HEM OyIeT paBHA MM.

12

2)4

3)8

4) 16

41. TBepaple Tena, aTOMBI M MOJICKYJIBI B KOTOPBIX PACIIOIOKEHBI YIOPSIOUECHHO U
00pasyroT NePHOJUICCKHU OBTOPSIOIIYIOCS CTPYKTYPY, Ha3bIBAOTCS ...

1) kpucramIn4eCKUMH

2) W30TPOIHBIMH

3) amopdHbIMH

4) abCoIOTHO TBEPABIMH
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42. Teepable Tena, B KOTOPBIX aTOMBI M MOJICKYJIBI PACTIONOKEHBI OECIIOPsII0YHO,
HAa3bIBAIOTCS ...

1) KpuUCTaLINYeCKUMH

2) aHU30TPOITHBIMH

3) amopbHBIME

4) abCOoIOTHO TBEPABIMH

43. N3menenne GopMbI U 00BEMa TBEPIOTO Tella IO ISHCTBIEM BHEITHEH CHIIBL,
Ha3bLIBAETCA ...

1) nepemenienueM

2) nedopmarueii

3) cMereHreM

4) pasBuTHEM

44, HasbIBaeTCs Jedopmariusi, IIOJTHOCTHIO UCUYE3atoIIast TT0CIIe
IIPEKPALLECHUS NEUCTBUS CUIL.

1) Vapyroii

2) OcrarouHoii

3) IlnacTryeckoit

4) AGCOMOTHOI

45. Vreepxaenue: «OTHOCHTeNbHAs AehopManis IPsIMO IPOHOPLIMOHATIBHA
nebopMupyroLIeii cuite, MPUXOIAIICHCS Ha SQUHALY TUIOIIA N CeYSHHS Teay,
CIIPaBEUTHBO JUTS 3aKOHA ...

1)Bopemmu — Xropena

2) T'yk

3) Herotona

4) Tackans

46. Ecnu yBenn4uTh B 2 pa3a 3Ha4YeHUE AeGOPMHUPYIOIIEH CHIIbI, HE MEHSIS
IUIOIIA/Ib MOTIEPEYHOTO CEUCHHUS Tela, TO 3HAUYCHHE OTHOCUTENBHOM AehopMalyy. . .
1) He M3MeHUTBCS

2) yMEHBIIHUTHCS B 2 pasa

3) yBenuuurcs B 4 pasa

4) yBenuuutcs B 2 paza

47. Ecu yMeHBIIUTH B 2 pa3a 3Ha4eHHE Je(OPMHUPYIOMICH CHIIBI, HE MEHSIA
IUIOIA b MIOIEPEYHOTO CEYCHHS Tela, TO 3HAYCHUE OTHOCUTEIIBHON Ae(hopMariy. . .
1) He U3MEHUTHCS

2) yMEHBIUTRCS B 2 pasa

3) yBenuuurcs B 4 pasa

4) yBenuuutcs B 2 pasa

48. Hocutensamu 3J1eKTPHIECKOTO TOKa B METAIUIax SBISIOTCS ...
1) npoToHs!

2) BIMEKTPOHBI

3) HoHBI

4) HeHTPOHBI

49. HocuressiMu 3JIeKTPHIECKOTO TOKA B ra3ax SBISIOTCS ...
1) npotoHsI

2) BIEKTPOHBI

3) HoHBI

4) HEWTPOHBI

50. HocuTemsiMu 3IeKTPUIECKOTO TOKA B HJICKTPOIUTAX SIBIISTIOTCS ...
1) npoToHs!

2) BNEKTPOHBI

3) voHbI

4) HEHTPOHBI

51. BeIIIeCTBa, YACJIBbHOC COMPOTUBJICHUC KOTOPBIX 0oJIbIIe YACIBHOT'O
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COIIPOTHBIICHHS METAJUIOB, HO MEHBIIIE YICILHOTO CONPOTHBICHUS TUICKTPHKOB,
Ha3bIBAIOT ...

1) cerHeTo3NeKTpUKAMU

2) MPOBOJHUKAMH

3) monynpoBOAHUKAMH

4) peppoMarseTHkamMu

52. TIpoBOIUMOCTH TIOTYTIPOBOTHUKOB, 00YCIIOBIICHHASI HATMIHEM B HIX
N30BITOYHBIX AJICKTPOHOB IIPUMECH, Ha3bIBAeTCH ...

1) coGcTBeHHOM

2) aKIenTopHOH

3) 211eKTPOHHO-IBIPOYHOM

4) noHopHOM

53. TIpoBOIUMOCTH MOYNIPOBOTHKIKA, OOYCIOBICHHAS HATUYUEM B HEM JIBIPOK,
Ha3bIBAETCA ...

1) akuenTopHoit

2) coOCTBEHHOM

3) moHopHoOiA

4) 37eKTPOHHO-IBIPOYHOMN

54. HocutensiMu 3apsja B IOTYyNPOBOJAHUKAX SBISIOTCS ...
1) HEUTPOHBI ¥ IPOTOHEI

2) aHHOHBI U KATHOHBI

3) aTOMBI U MOJICKYJIbI

4) 31IeKTPOHBI U ABIPKH

55. YcnoBueM BO3HHKHOBEHHS dekTpudeckoro Toka HE sBrnsercs nanmawme ...
1) amanexTpuka

2) cBOGOJIHBIX 3aPSKEHHBIX YACTHII

3) ANMEeKTPUYECKOTO OIS

4) 3aMKHYTOU 3IEKTPUUECKOH 1ienu

56. Ecnit BenMuuHy 3apsijia YBEIUYUTE B 4 pasa, TO 3HAYECHUE DIIEKTPUUECKOTO TOKA
B LICIIH ...

1) He U3MEHUTCS

2) yBenMuuTes B 2 pasa

3) yBenmuutes B 4 paza

4) ymeHsIIUTCS B 4 paza

57. Ilpu yBeMUeHNH CHITBI TOKA B 4 pa3a KOJMYECTBO TEIUIOTHI, BEIIEIIEMOe Ha
COIIPOTHUBIICHNH 33 TOXKE BPEMSI, YBEIMUHUTCS B pas3(-a).

1)2

2)8

3)4

4) 16

58. s «UEHTPHI TSHKECTHY MOJIOKUTENBHBIX H OTPHLATEIBHBIX
3apsOB COBNALAIOT B OTCYTCTBHE BHEIIHETO IICKTPHIECKOTO TIOJIS; XapaKTepHa
9JIEKTPOHHAS MOJSIPU3ALHST; TUIOIBHBI MOMECHT MOJICKYJI B OTCYTCTBHE BHEIIHETO
9JIEKTPUYECKOTO OIS PABCH HYJIIO; OJSIPH30BAHHOCTD AUIIEKTPHUKA MPSMO
HPOIOPLIHOHAIBHA HAIIPSHKCHHOCTH JICKTPHIECKOTO TIOJIS.

1) nomSIPHOTO TUANIEKTPHKA

2) KPHUCTAIUTHYECKOTO JIMIIEKTPHKA

3) HEMOJISAPHOTO TUIIEKTPUKA

4) cerHeTodIeKTPUKA

59 HUMEIOT aCHMMETPHYHOE CTPOCHHUE, YTO MIPUBOJHUT K HECOBIAICHHIO
«UEHTPOB TSHKECTH» MOJIOKHUTEIBHBIX M OTPULIATENIBHBIX 3aps/I0B B MOJIEKYIIE H,
CJIeZI0BaTeIbHO, HAIMYMIO HEHYJIEBOTO AUMOIBHOTO MOMEHTa. B oTcyTcTBHM
BHEIIIHETO MIEKTPUIECKOTO MO JUMONbHBIE MOMEHTHI OPUEHTUPOBAHBI
XAa0TUYECKU U CYMMAapHBIN TUIOJIBHBIM MOMEHT BCeX MOJIEKYI paBeH Hymto. [Ipu
HAJIOKEHHUU BHELTHETO 3JIEKTPUUECKOTO MOJIs Xa0TUYECKH OPUCHTHUPOBAHHBIE MO
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Pa3HBIM HAMPaBICHUAM KXECTKUE JUIIOIH CTPEMSITCS IOBEPHYTHCS IO
HalpaBJICHUIO JEHCTBUS 3IEKTPUUECKOTO T0JIs, TO €CTh UMEET MECTO JUIOJIbHAS
(opueHTalOHHAs) MOJISIPU3ALINS.

1) IonsipHble TUIIEKTPUKU

2) Kpucraminieckue TUIIeKTPUKA

3) HemossipHble AMAICKTPUKH

4) CerneToaneKTpuka

60. - 9TO AWAIIEKTPUKH, 00TaJaroIIye B ONpeIeIICHHOM HHTEpBaJe
TEeMIIepaTyp CIIOHTaHHOH (CaMOIPON3BOIFHON) MOISIPU30BAaHHOCTEIO0. Bo BHeITHEM
MarHUTHOM I10JI€ TIPOMCXOJHUT TIEPEOPHUECHTALNS JUITOIBHBIX MOMEHTOB TI0 1OJI0. B
OTCYTCTBHE BHEIITHETO MEKTPHUUECKOTO OIS MOTAPU30BAHHOCTH COXPAHACTCS.
[Tonsipr30BaHHOCTH 3aBUCHT OT TeMIieparypbl. [Ipu TOCTHKEHUH HEKOTOPOTO
KPUTHYECKOTO 3HaueHHs1 (Touka KropH) nepexoast B OOBIYHBIN IUDIEKTPHUK.
XapakTepHO SBJICHUE TUCTEpPE3Uca.

1) IMonspHbIe TUAIECKTPUKA

2) Kpucraminieckuie TUIICKTPUKH

3) HenonsipHble TU3TEKTPUKA

4) CerHeToaNeKTprKa

61. - 9TO BELIECTBA, HAMATHUYHMBAIOLIUECS BO BHEITHEM MarHUTHOM
TH0JIe IPOTHB HANPABICHHUS MOJISA, TOATOMY IPU HAXOXKJICHUH BO BHELITHEM
MAarHUTHOM II0JI€ €r0 CJIerKa 0CIadiIAoT. B OTCYTCTBHM BHELTHETO MarHUTHOTO
TOJIS 9TH BELIECTBA HEMarHUTHBI M CYMMAapHBI MATHUTHBI MOMEHT aTOMOB
(Monexy) paBeH Hya10. MarHuTHas BOCIPUUMYHBOCTD HE 3aBUCUT OT
TeMIepaTypbl. MekIy HAMArHHYCHHOCTBIO M HATPSKEHHOCTHI0 MATHUTHOTO TIOJISI
CYIIECTBYET JUHEHHAS 3aBUCHMOCTh. MarHUTHas! IPOHUIIAEMOCTh MEHBIIIC HITH
paBHa 1, He 3aBHCHUT OT HATIPSDKEHHOCTH BHEIIIHETO MArHUTHOTO TIOJISL.

1) MnamaraeTrkn

2) ®eppoMarHeTHKH

3) IapamarueTnku

4) CerHeToaNeKTPUKU

62. - 9TO BELIECTBA, HAMATHUYHMBAIOLIUECS BO BHEITHEM MarHUTHOM
TOJIE 110 HATIPABJICHHUIO TOJIS, TOATOMY MPU HAXOKICHUH BO BHELTHEM MarHUTHOM
T0JIC OHH €T0 CJIerKa YCUIIHBAOT. I1py OTCYTCTBHHM BHEIIHETO0 MATHUTHOTO HOJIS
MAarHUTHBIE MOMEHTBI JIEKTPOHOB HE KOMIICHCUPYIOT APYT APYra M aTOMBI 9THX
BELIECTB Beeraa 00J1a1al0T MArHUTHBIM MOMEHTOM. MarHuTHas BOCIIPUMMYHBOCTE
yOBIBAaET C HOBBIIICHUEM TEMIIEPaTypbl. MeX 1y HaMarHH4eHHOCTHIO
HAIPSDKEHHOCTHIO MATHUTHOTO IO CYLIECTBYET JIUHEHHASI 3aBHCHMOCTb.
MaruuTHas IPOHUIAEMOCTh OOJBIIE MK paBHA |, yOBIBACT C OBBILICHHEM
TeMIepaTypBbl.

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) [MapamarueTuku

4) HenonsipHble THANEKTPUKH

63. - 3TO BELIECTBA, 00JIaJAIONIHe CIOHTAHHON HAMarHHYEHHOCTHIO, TO
€CTh OHM HaMarHWYeHbI Ja)ke B OTCYTCTBUH BHEITHETO MarHUTHOTO TOJIsL. B cBoei
CTPYKTYPE HMEIOT MHKPOCKOITUYECKHE 30HBI — TOMEHBI. [IpH BHECECHUH HX BO
BHEIIHEE 110JIe BCE JOMEHBI TOBOPAYMBAIOTCSI CBOMMH MarHUTHBIMH MOMEHTaMH B
OJIHY CTOPOHY, B pe3yJIbTaTe BELIECTBO HAMATHUYUBACTCS U 3HAYUTEIBHO
YCHITMBACT BHEITHEe MarHUTHOE moJie. [Ipu ociabieHnH BHENIHETO MATHUTHOTO
TIOJISE 70 HYJISI COXPAHSET OCTATOYHOE HaMarHUYMBaHue. MarHuTHAs
TPOHHIIAEMOCTH BO MHOTO pa3 0oJbIiie 1, OHa 3aBHCHUT OT HATIPSDKEHHOCTH
MAarHUTHOTO T10J1s1. BHavYasie MarHuTHas MPOHUIIAEMOCTD PacTeT ¢ yBenndenneM H
3aTeM, IOCTHTas MAaKCHMyMa, HAYMHAET YMEHBINATHCS, CTPEMSCH K eIUHHUIIE (B
ClIydae CHIBbHBIX TOJE).

1) lnamarHeTHKu

2) ®eppoMarHeTHKH

3) [MapamarueTuku

4) TlosnspHbIe IUIICKTPUKH
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64. 3apspKeHHAsI YaCTHIA JBIKETCS B SJIEKTPUYCSCKOM II0JIE IO ...
1) npsimoii THHUH

2) mapaboue

3) BUHTOBO# TPACKTOPUH

4) runep6ose

65. TTonoXKHUTETBHO 3apsDKEHHAS YaCTUIIA BIETACT CO CKOPOCTh V B OMHOPOAHOE
9JIEKTPUYECKOE MOJIC B HAIIPABICHUHU BEKTOpa HampsukeHHocTH. [Ipu 3TOM oHa
OyzmeT IBHUTATHCH ...

1) 1o BUHTOBO# TPacKTOPUH

2) 3aMeIJIeHHO

3) Mo oKpy)HOCTH

4) yCKOpEHHO

66. OTpunaTebHO 3apsHKCHHAS YACTHIIA BICTAET CO CKOPOCTH V B OJHOPOIHOE
SNIEKTPHUYECKOE MOJIC B HAMIPABICHUH BEKTOpa HANPsDKEHHOCTH. [Ipu 9TOM OHa
OyneT ABHUraThes ...

1) o BUHTOBO# TPaeKTOPUH

2) 3aMeIJIEHHO

3) o oKkpy)HOCTH

4) yCKOpEHHO

67. 3apspKeHHAsI YaCTHIA, BICTAOIIAS B MATHUTHOE OJIE CO CKOPOCTH V BIOJIb
JIMHAM MATHATHOM MHIYKIHUH, IBHKETCS ...

1) 1o BUHTOBO# TPacKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPYKHOCTH

4) o mapaboie

68. 3apspKeHHAsE YacTHIa, BICTAMOIIAs B MATHAUTHOE IOJIE CO CKOPOCTH V
MEePICHAUKYIAPHO THHUAM MAarHUTHOW MHIYKIHHU, ABUKETCS ...

1) no BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) mo napaboie

69. 3apspkeHHas YacTUIla, BIETAONIAs B MATHUTHOE TI0JIE CO CKOPOCTH V T0J] YTJIOM
a K BEKTOPY HHIAYKIMH B MarHUTHOTO MOJIsI, ABHXKETCS . ..

1) o BUHTOBOH TpaeKTOpHUU

2) paBHOMEPHO MPAMOIIHMHEHHO

3) 10 OKPY)KHOCTH

4) o mapaboie

70. OTHOLIEHHE CKOPOCTH PACIPOCTPAHEHNUS CBETA B BAKYYME K CKOPOCTH
pacnpocTpaHeHUs CBeTa B TaHHOH cpejie Ha3bIBAeTCH ...

1) OTHOCHTENBHBIM TTOKA3aTEeNIeM TIPETIOMIICHHSI

2) mokasaresieM MPeOMIICHHS BTOPO# CPeibl OTHOCUTENBHO MEPBOit

3) mokasaresneM MPeIOMIICHHUS TIEPBO CPelbl OTHOCUTEIBLHO BTOPOit

4) abCOMIOTHBIM TTOKA3aTeNeM MPEIOMIICHUS

71. Ecnu CBET NEPEXOIUT U3 CTEKJIA B BOLY, TO YTOJI AICHUs OyneT
yria(-y) IpeToMIICHHS.

1) 6onbire

2) MeHbIIIe

3) paBen

72. Ecnu CBET IEPEXOAUT U3 BOMBI B CTEKIIO, TO YIOJI MaACHUS OyneT
yrna(-y) nmperoMIIeHHs.

1) 6onbure

2) MeHbIIEe

3) paBeH

73. Jlnst nOBBILIEHUSI Ipejiesia pa3pelieHusl 00bEKTHBA MUKPOCKOIIA HEOOXOANUMO ...
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(Bb1OepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) yBeaMYKTE MOKA3aTe b PEIIOMIIEHHS CPEJIBI

2) YMEHBIIUTH MOKA3aTeNb IPETOMIICHUSI CPEJIbI

3) ocBeTUTH MHUKPOOOBEKT CBETOM C MEHBIIIEH UTHHOM BOJIHBI
4) ocBeTHTh MUKPOOOBEKT CBETOM C OOJBIIIEH JUTHHOM BOJTHBI
5) yMEHBIIUTh YHUCIIOBYIO anepTypy

74. Brigaroummiicst ¢ppanity3ckuii ¢pusuk Jlyn ge bpoiins mpemmoxit popmyay,
ONpEACIIAIONIYIO IJMHY BOJIHBI, HA3BAaHHOM 3aTeM «BOJIHOM 1e bpoiiis». BonHa ne
Bpoiing — 310 ...

1) oTHOILIEHHE CKOPOCTH CBETA K YACTOTE AJIEKTPOMATHUTHOTO M3Ty4CHHS

2) BOJIHA, XapaKTepU3yIoLIas yIpyrue KojeOaHus: B aToMax KPUCTALTHYECKON
peueTku

3) BostHa, KOTOpasi COOTBETCTBYET JIF000I YacTuIle, 00Ia1aronield IMITYILCOM

4) BOJIHA, BO3HUKAOIIAS B PE3YJIBTATE HAJIOKEHUS OTPAXKEHHBIX OT Mperpaj BOJIH

75. JInuHa BonHE! e bpoitnsg ysenuuuTcs B 2 pa3a, €CiM KUHETHYECKasi SHepIrHs
MHKPOYACTHUIIBI pasa.

1) ymenpiutes B 4

2) yBenuuurcs B 4

3) yBenuuurcs B 2

4) yMeHbIIUTCS B 2

76. Eciu 9acTHIbl HMEIOT OMHAKOBYIO CKOPOCTh, TO HAUMCHBIIEH JTHHON BOJHBIL
ne bpoiinst obnanaer ...

1) Heiitpon

2) mpoTOH

3) anekTpoH

4) anbda-uyactuia

77. Ecii 4acTHLBI IMEIOT OJIMHAKOBYIO AJMHY BOJHBI ¢ Bpoiiis, To HauMeHbIe
CKOPOCTb O0najaer ...

1) anbda-yactura

2) npOTOH

3) anekTpoH

4) HedTpOH

78. Ecnu 9acTHIBI NMEIOT OJMHAKOBYIO CKOPOCTh, TO HAUOOIBIIEH JIJIIHOM BOJHBI
ne bpoiins obmanaer ...

1) He#itpon

2) poTOH

3) anekTpoH

4) annda-vyactuna

79. Ecau yacTuIibl IMEIOT OIMHAKOBYIO JUIMHY BOJIHBI Jie bpoiins, To Hanbounb1eit
CKOPOCTh 00Maziaer ...

1) ueiitpon

2) poToH

3) anexTpoH

4) anvda-yactuna

80. ComtacHo rumorese ae Bpoiiss, aimHa BOJIHBL, ONMUCHIBAIONIAsT BOJIHOBBIE
CBOJICTBA Telta, ONPEIENeTCs €ro ...

1) sueprueit

2) pasmMepomM

3) oObeMoM

4) UMITYITECOM

81. nmHa BonHbI ne bpoitns yactuibl ymeHpmmiaack Basoe. CKOpOCTb 3TOH
YaCTHIIBI pasa.

1) ymeHpLmnace B 2

2) yMEHBIIUIACH B 4

3) yBenuuunace B 2
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4) yBenuuunach B 4

82. lnuna Bonubl e bpoitns yactuusl yBennumiack Basoe. CKOPOCTb 3TON
YaCTHIIBI pasa.

1) ymeHbuIMIaCh B 2

2) yBeNUYUIACH B 2

3) ymenbmunace B 4

4) yBenuunnace B 4

83. Kunernueckast SHepTHsl KJIACCHYECKON YaCTHIIH yBEINIMIACh B 2 pa3a. [[nnHa

BOJIHBI Jie bpoiins 3To# yacTuis! pasa.
1) ymenbiunace B 2

2) yBeNNYUIACH B 2

3) ymeHbmuaach B 4

4) yBenuunnace B 4

84. 113 cOOTHOIIICHHSI HEOMIPEICIICHHOCTEH KOOPIMHATHI M UMITYJIbCa CICIYeET,
9TO0. ..

1) ecnu MbI 3HaEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPANHATA CTAHOBUTCS
HEOTIIpeIeICHHOH

2) cuctema, IMEIOINasi HEKOTOPOE BPEMsI )KU3HH, HE MOXKET ObITh
OXapakTepH30BaHa ONPEICICHHBIM 3HAYCHHEM YHEPTUHI

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

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OXapaKTepU30BaHA ONPECIEHHBIM 3HAYCHHEM dHEPTUU

85. M3 cooTHOLICHUSI HEOTIPEIEICHHOCTE M SHEPIHH M UMITYJIbCA CIEYET, UTo ...

1) €CJI1 MBI 3HAEM I/IMHyJ'[BC MI/IKpO‘IaCTI/IHBI, TO €€ KOOp)II/IHaTa CTAHOBUTCA
HEOIpeIeIEHHON

2) cuctema, IMEIOINasi HEKOTOPOE BPEMsI )KU3HH, HE MOXKET ObITh
OXapaKTepU30BaHa ONpeeICHHBIM 3HAYeHUEM SHEPTUU

3) ecnu MBI 3HAEM UMITYJIBC MUKPOYACTHIIBI, TO €€ SHEPIUsl CTAHOBUTCS
HEONpeeNICeHHOI

4) cucteMa, UMEIOIIAsh HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITh
OXapaKTepU30BaHa ONPECIICHHBIM 3HAYCHHEM dHEPTHH

86. 13 cOOTHOLIEHUS HEOIPEICIICHHOCTEH SHEPTHH M 9aCTOTHI CIIEAYET, UTO ...

1) eciut MBI 3HAEM UMITYITEC MHKPOYACTHIIBI, TO €€ KOOPANHATA CTAHOBUTCS
HEONPEAEIEHHON

2) cucreMa, IMEIOITAsk HEKOTOPOE BPEMS KHU3HH, HE MOKET OBITH
O0XapaKTEPU30BaHA ONPEAEICHHBIM 3HAYEHUEM DHEPIUU

3) €CJIM MBI 3HAa€M UMITYJIbC MUKPOYACTULBI, TO €€ DHEPTUA CTAHOBUTCA
HEOIIpeIeIEHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
0XapaKTEpU30BaHA OIPEAEICHHBIM 3HAYCHUEM SHEPIUU

87. 13 coOTHOIIEHHS HeOHpeZ[eJ'IeHHOCTeﬁ OHCPIruu U 4aCTOTHI CICAYCT, 4TO ...

1) ecnu MbI 3HAGM UMITYJIEC MUKPOYACTHIIBI, TO €¢ KOOPANHATA CTAHOBUTCS
HEONpeAeIEHHON

2) cuctema, UMEIOIasi HEKOTOPOE BPEMsI )KU3HH, HE MOXKET ObITh
OXapaKTepU30BaHa ONPEEIEHHBIM 3HAYEHUEM SHEPTUU

3) €CJIM MBI 3HAEM UMITYJIbC MUKPOYACTUIIBI, TO €€ DHEPTUA CTAHOBUTCHA
HeOoIpeneIeHHON

4) cucrema, IMEIOIIasi HEKOTOPOE 3HAYCHHE YACTOThI, HE MOXKET OBITH
0XapaKTEepU30BaHa ONPEIEICHHBIM 3HAYEHUEM SHEPTUU

88. BekTop CKOpOCTH BCeraa ...

1) coBmagaer ¢ BEKTOPOM YCKOPEHHUS
2)TIPOTHUBOTIONOKEH HAMPABICHUIO IBUKCHHUS Tela
3) coBmagaeT ¢ HANpaBJICHUEM JBHXEHHS Tela

4) IPOTHBOMOJIOKHO HAMIPABIIEH BEKTOPY YCKOPEHHUS

89. Ecnu Teno ABKeTCS 3aMEITICHHO, TO BEKTOP YCKOPEHHUS BEKTOpPY

UJ-1. OIIK-6

IIpumensiet B
npodeccrnoHaTEHOM
JICSITEIbHOCTH OCHOBHEIC
3aKOHBI ()U3UKHU, XUMUH,
HayK 0 3emJic ¥ OUOJIOTHH,
NPUMEHSIET METOBI
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CKOPOCTH.

1)conanpasneH

2) nepreHIuKyIApeH

3) HampaBieH MPOTHBOMOJIOKEHO
4)pacmosoxeH noJ YoM K

90. Ecinu Teso ABMKETCS YCKOPEHHO, TO BEKTOP YCKOPEHHUS
CKOPOCTH.

1)pacronoxeH moj yriioMm K

2) mepIeHIUKYIIAPEH

3) OPOTHBOIIOIOKHO HATIPABICH

4)conarpasieH

BEKTOPY

91. Ecinu pyKosiTKa IPABOrO BHHTA BPAIAETCS B HANPABJICHUH JIBHXKEHUS TEJIA T10
OKPY)KHOCTH, TO OCTYIIATEIbHOE JBUKEHUE BUHTA YKAXKET HAIIPABIICHUE
BEKTODpA. ..

1) yrioBoro mepeMenieHus

2) yIJI0BO# CKOPOCTH

3) YIJI0BOro YCKOPEHHs

4) MOMeHTa UMITYJIbCA

92. BeKTop YIJIOBOrO YCKOPEHHsI COHAIPABIICH C BEKTOPOM YIJIOBOW CKOPOCTH IIPH
JBUKCHHUL.

1) paBHOMEpHOM

2) paBHO3aMEIIICHHOM

3) yCKOpeHHOM

4) HepaBHOMEPHOM

93. BeKTop yIJIOBOrO YCKOPEHHsI IIPOTHBOMOIOKHO HAMPABICH BEKTOPY YIIOBOI
CKOPOCTH IPH JBYKCHHHL.

1) paBHOMepHOM

2) 3aMe/INICHHOM

3) paBHOYCKOPEHHOM

4) HepaBHOMEPHOM

94. Cropocth Msi9a Maccoii 50 T, OpOIIEeHHOTO BEPTHKAILHO BBEPX, MEHSIETCSI 11O
3axoHy v=12-10t. 3HaueHe MOy NMITYJTbCa MST4a Yepe3 2 CEKYHIBI ITOCIIe
HaJana JIBWKeHus paBHo  krem/c. (0,4)

1) 0,4

2) 400

3)-04

4)4

95. Cxopoctb Mstua Maccoid 100 1, OpOIIEHHOrO BEPTUKAIBLHO BBEPX, MEHSETCS 110
3akoHy v=40-8t. 3HaueHne MOIIYJIsI UMITYJIbCa Msida uepe3 4 CeKyH/IbI Mociie Havyaa
JBIDKCHUSI PAaBHO Krem/c.

1)-0,8

2) 800

3)0,8

4)8

96. [laHbI TpH TeNa: CILTIONTHOMN TUCK, TOHKOCTEHHBIN MIIHHAD (TpyOa) U map,
IpUYeM Macchl m ¥ pajuychl R ocHOBaHMI TUCKa M TPyOBI M paanyc mmapa
onuHakoBbl. Och BpallleHHs] IPOXOAUT Yepe3 LeHTp Tena. J{i1ss MOMEHTOB HHepIHi
paccMarpuBaeMBbIX TEJl BEPHBIM SIBIISICTCS YTBEPIKACHHE, UTO ...

1) HanbONBITUM MOMEHTOM HHEPIIMHU 00IaIaeT AUCK

2) HaubOJIBIIIMM MOMEHTOM MHEPIMH 00J1aaeT map

3) MOMEHTBI HHEPIIUH BCEX TPEX TEI OANHAKOBBI

4) HanOOIBIIMM MOMEHTOM MHEPLHH 00naaet Tpyba

97. lanbl TpH TeNa: CILIOMIHON JIUCK, TOHKOCTEHHBIH niuHAp (Tpyda) u map,
IpUYeM Macchl m ¥ paauychl R ocHOBaHMI 1uCKa U TPpyOBI M pajuyc mapa
ouHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Tesa. JiIsi MOMEHTOB MHEpLMI

MaTeMaTHIECKOTO
aHaIM3a u
MO/IETTMPOBAHMS,
TEOPETHYECKUX U
9KCIIEPUMEHTAIILHBIX
WCCIIEIOBAaHUH,
MaTeMaTHYeCKHe H
€CTECTBEHHOHAYTHbIE
3HAHUSA, ACTIONIB3YS
COBPEMCHHBIE
o0Opa3oBaTeNnbHBIC U
MH()OPMALMOHHEIE
TEXHOJIOTUHU
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paccMaTpUBaeMBbIX TeJl BEPHBIM SIBJIACTCS YIBEP)KACHHE, UTO ...
1) HaMMEHBLIMM MOMEHTOM HHEPLIHU 00aaeT JUCK

2) HaMMEHBIIIMM MOMEHTOM MHEPLUH 00aaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX T OMHAKOBBI

4) HaMEHBIIM MOMEHTOM HHEpLUH 00aaaeT Tpyba

98. Ecnu BEKTOPBI CHITBI U ITEPEMELIEHHS COHAITPABIIEHBI, 8 YTOJI MEXAy HUMU
pagses 0, To paboTa, COBEpIICHHAS CHJION ...

1)paBHa HyITIO

2) MakCHMaJIbHa ¥ TIOJIOKUTEIIbHA

3) monoKUTEIBHA

4) MaKcUMaJIbHa M OTpHLATeTIbHA

99. Ecnu BEKTOp CHIIBI IEPIICHAUKYIISIPEH BEKTOPY MepeMelleH s, TO padoTa,
COBEPIICHHASI CUJIOH ...

1)paBHa HyJTHO

2) MakcHMallbHa U MOJOKUTEIbHA

3) monoxuTEbHA

4) MaKcUMaJIbHa M OTpHLATETIbHA

100. Ecim yroxn Mexay BEKTOpaMu CHJIBI B TiepeMeIieHus paseH 180, To pabora,
COBEpILICHHAS CHJIO ...

1)paBHa Hy”O

2) oTpunarenbHa

3) monoxuTEbHA

4) MakcUMaJIbHa M OTPHIATEIbHA

101. Ha gacruiry, HaXOASIIYIOCS B Ha4ajie KOOPIMHAT, ICHCTBYET CHIIa, BEKTOP
KOTOpOH ompenersiercs BeipakeHueM F=21i -3j. PaboTa, coBepiieHHast 3TOH CUIION
TIPH TIEPEMEIICHNN YaCcTUIIBI B TOUKY ¢ KoopanHatami (5;0) paBHa JIx.
1)-15

2) 25

3)23

4) 10

102. Ha gacTtuiy, HaXOAAIIyIOCS B Havajie KOOPMHAT, ICHCTBYET CHIIa, BEKTOP
KOTOpOH ompenensercs BeipakeHueM F=4i +3j . PaGora, coBepiieHHas 3TOH crimoit
IIpH IepeMEeIIeHIH YacTHIIEI B TOUKY ¢ Koopauratamu (0;5) paBHa Jx.

1) 15

2) 25

3) 23

4) 10

103. Ha yacTuity, HaXo/sIIyIOCs B Hayalle KOOP/AMHAT, IEHCTBYET CUJla, BEKTOP
KOTOpOU ompenensercs BeipakeHuem F=2i +3j . Pabora, coBepiiieHHast 3TO# CHloit
TIPH TIePEMEIICHNN YaCTUIIBI B TOUKY ¢ KoopauHatamH (5;5) paaa _ JIxk.

1) 15

2) 25

3) 23

4) 10

104. Ha gacruiy, HaXOAAIIYIOCS B Ha49ajie KOOP/IIHAT, JICHCTBYET CHIIa, BEKTOP
KOTOPOIi ornpezensieTcs BeipaxeHueM F=4i -5j . Pabota, coBepiieHHast 3TOH CHIoi
MIpH TIEPEMEIICHNN YaCTUIIBI B TOUKY ¢ KoopauHaTamu (2;-3) paaa _ JIxk.
1)-15

2) 25

3) 23

4) 10

105. IIpu yBenu4YeHNH KOHIIEHTPAIMK MOJIEKYI H/ICAIFHOTO I'a3a B JIBa pasa
JIaBJICHHE Ta3a ...

1) yBenuumntes B 2 paza

2) yMeHbIIHTCS B 4 pa3a
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3) yMmeHbIIUTCSA B 2 pasa
4) He U3MEHHTCS

106. Ipu yMeHBIIIEHHU CKOPOCTH JIBHKCHUS MOJIEKYIT B 4 pa3a JiaBJicHHUE ra3a
pasa.

1) yBenmuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumioch B 4

4) yMEHBIINIIOCH B 2

107. JlaBieHue naealbHOTO OHOATOMHOTO T'a3a YBEIHYMWIOCH B 4 pasa IpH 3TOM
CpeIHsIs CKOPOCTh ABIKCHUS MOJICKYA _ pasa.

1) yBenmuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

108. Cpensist CKOPOCTH ABHKEHHUS MOJIEKYJ HICAIBHOTO OHOATOMHOTO rasa
YBEIIMYMIACH B 4 pa3a, IPU 3TOM JaBlieHHe raa __ pas (-a).

1) ymenpuuinocs B 16

2) YMEHbBIIUIOCH B 4

3) yBenuuminock B 16

4) yBenuuuiocs B 4

109. [laBneHue uaeaabHOTO ra3a Ha CTeHKH COCY/ia 3aBUCHT OT ... (BriOepure Bce
BEpHBIC BapUAHTHI OTBETA)

1) bopmsr cocyna

2) KOHIIEHTPAIINH MOJICKYJT

3) Temmepatypsbl

4) CKOPOCTH ABIKCHHUSI MOJICKY.I

5) o6bema cocyma

6) BHELIHETO JaBJICHHS

110. Ilpu yBenuueHnt AaBieHus B 3 pa3a M yMeHbIIeHHH o0beMa B 2 pasa
abCoITIOTHAS TeMIlepaTypa WaealbHOro raza _ pas (-a).

1) yBemmuutcs B 6

2) yBenmuures B 1,5

3) yMeHBIIHUTCS B 6

4) ymenpmmurcs B 1,5

111. Ilpm yBenM4eHNHN TeMIepaTypsl U 00beMa HIeaJbHOTO Ta3a B 2 pa3a, ero
JaBICHHUS ...

1) He u3MeHuTCS

2) yMeHbIIHUTCS B 4 pa3a

3) ymeHbmutes B 2 pasa

4) yBenuuutcs B 4 pasa

112. VneanbHBIH Ta3 TIOCTOSHHON MacChl CKaJlM TaK, 4TO €ro JTaBJIcHHE
YBEJIMUMIIOCH B JIBA Pasa, a 00eM YMEHBIIUIICS BIBOE. [Ipy 3TOM TeMmreparypa
rasa ...

1) yBenmumiIach B 1Ba pasa

2) yMEHBIIIIACH B 2 pa3a

3) He U3MEHMIIACH

4) yBennuunach B 4 pasa

113. JIns pacnpenesnenust MakcBelia BEpHBIM SBISIETCS YTBEPIKICHUE ...

1) mo3BoIIsET pacCYUTaTh IO MOJIEKYI, CKOPOCTH KOTOPBIX 3aKITFOUCHBI B IFOOOM
3aJJaHHOM WHTEpBaJie CKOPOCTEH

2) HauboJiee BEPOATHAsI CKOPOCTh MOJIEKYJT 3aBUCUT TOJIBKO OT TEMIIEPATyphl U He
3aBHCUT OT POZA MOJEKYI

3) mIoniaap Mo KPUBOH pacTeT ¢ MOBBIMICHHEM TEMIEPaTyphl

4) npy MOHMKEHUU TEMIEPATyPhl BEIMYMHA MAKCUMYMa (YyHKIIMH YMEHBIIACTCS
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114. JIns pactipenenenns MakcBellia BEPHBIM SBISICTCS YTBEPIKISHUE, YTO TIPH
TMOHW)KCHUH TEMIICPATYPHI ...

1) nauboree BeposiTHAsE CKOPOCTh MOJICKYJ YMEHbBIAETCS

2) BenuurHa MakcuMyMa (DYHKIMU YMEHBIIASTCS

3) MakcUMyM KPUBOI CMeMIaeTcst BIPABO

4) wioniaab moj KPUBOH YMEHBIAETCS

115. [dns pacupeneneHnss MakcBeiia BEPHBIM ABISICTCA YTBEPKICHUE, YTO TIPH
TIOBBIICHUH TEMIIEPATYPHI ...

1) Hanbosiee BepoOsATHAS CKOPOCTH MOJIEKY/ YMECHBIAETCSI

2) BeNMYMHA MAKCUMYMa (PYHKIIMH YMEHBIIACTCSI

3) MaKCHUMyM KPHBOH CMEIAETCsl BICBO

4) rwIonIaab Mo KpUBOH YBETHYMBACTCS

116. JInsa pacupenenenust MakcBeluia BEpHBIM SBISIETCS YTBEP)KIACHHUE, UTO MPH
HNOHW)KEHUH TEMIIEPaTypHl ...

1) mmomamp Mo KPUBOM YMEHBIIACTCS

2) MakCHMyM KPHUBO# CMEIIAeTCsI BOPABO

3) mroniaak Moa KpUBOi yBEIMUMBACTCS

4) BenMYMHA MaKCUMyMa (DYHKLMH YBEIHINBACTCS

117. Ins pactpenenenust MakcBelia BEpHBIM SBISIETCSl YTBEP)KACHHE, YTO ...
1) npu U3MEHEHHH TEMIEPATyPhl MONOKESHUE MAKCHMYMa HE H3MEHSETCS

2) ¢ yMCHBILICHUEM TEMIIEpaTyphl BEJIMYNHA MAKCUMYMa yMEHbIIACTCS

3) mpu U3MEHEHUH TEeMIICPATYPHI IUIOMIAb IO/ KPUBOH HE U3MEHSIETCS

4) ¢ yBeIMYCHHEM TEMIIEPATY Pl BETMINHA MaKCHMyMa YBEIHYHBACTCS

118. Ecnun, He MeHsisl TEMIIEPATYPBI, B3STh a3 ¢ OOJbIIEi MOJSIPHOI Maccoi u
TaKHM K€ YUCIIO MOJIEKYII, TO JUIS pachpeneieHnss MakcBesia BEpHBIM SIBIAETCS
YTBEPIKICHHE ...

1) nnowane nox KPUBOH YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YMEHBLINTCS

3) MakCHMyM KPHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEit

4) MaKCUMyM KPHBOW CMECTHTCSI BIIPaBO, B CTOPOHY OONBLIMX CKOPOCTEit

119. Ecnn, He MeHss TeMIIepaTyphl, B3ATh T'a3 C MEHbBIIEH MOJISIPHON Maccoi 1
TaKUM e YUCII0 MOJIEKYII, TO JUIs pacrnpeaeseHns MakcBesia BepHbBIM SIBISIETCS
YTBEPIK/ICHHE. ..

1) ruTomamp MoK KPHBOM YBETHIUTCS

2) BeJIMYMHA MAKCUMYMa YBEITHIUTCS

3) MakCHMyM KPHUBOM CMECTHTCS BIICBO B CTOPOHY MEHBIIINX CKOPOCTEH

4) MakCHMyM KPUBOW CMECTHUTCSI BIIPABO B CTOPOHY OOJNBIINX CKOPOCTEH

120. dns renust (He) uncio creneneit cBOOOBI 1 paBHO ...
1)1
2)3
3)5
4)6

121. JIns aToMapHOTO BOJOPO/IA YHCIIO CTETICHEH CBOOOIBI 1 PaBHO ...
D1
2)3
3)5
4)6

122. TIpu ycnoBHH, YTO KMEIOT MECTO TOJIBKO MOCTYIATEILHOE U BpAIaTeIbHOES
JBUKEHHE, JJI BOJISTHOTO Mapa YUCIO CTEeTeHel CBOOOIBI 1 PaBHO ...

1

2)3

3)5

4)6

123. HpI/I YCJIOBHUH, YTO UMCIKOT MECTO BCC TpH BUAAd ABUIKCHUSA (HOCTyHaTeHLHOC,
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BpalIaTelbHOEe U KoJiebaTeIbHOe), AJIs1 BOJSHOTO Mapa YUCIIo i paBHO ...
1) 10

2)3

3)5

4)6

124. Tlpu ycrnoBuH, 4TO UMEIOT MECTO BCE TPU BUJIA ABHXKCHUSA (IOCTYIATEILHOE,
BpaIllaTeNbHOE U KOJIeOaTeNbHOR), ISl MOJICKYJIbI BOJOPO/IA YHCIIO CTEIeHEH
CBOOOZFI 1 paBHO ...

1) 10

2)3

3)7

4)6

125. neansHOMY OTHOATOMHOMY ra3y mepeaaiu KoaumdecTBo TermioTel 700 JIx u
ra3 cosepini padory 600 /[)x. BHyTpeHHss Heprusi ra3a npu 3toM paBHa __ JIx.
1o

2) 100

3)-100

4) 1300

126. Ecnu npeaipHbIHA ra3 oTaan kKonmdecTBo TerioTsl 100 [k, mpu 3ToM ero
BHYTPCHHSIA dHeprus yMenpmmnachk Ha 100 [, To paboTa coBepIIeHHAs ra30M
paBHa __ JIxk.

10

2) 100

3) -100

4) 200

127. NneanbHsiii Ta3 copepiuni paboty 300 Ik, pu TOM BHYTPCHHSIS SHEPTUS
ra3a ysennuunach Ha 300 /x. B aTom npomnecce ra3 nomy4un JIK TeTnoThL.
1o

2) 300

3) - 600

4) 600

128. Cootrommrenust Q>0, A>0, U=0 cnipaBeTMBBI 114 ...
1) H30TEePMUYECKOTO HATPEBAHUS

2) n3006apHOTO PACIIHPEHHUS

3) U30XOpHOTO HATPEeBaHUS

4) anuabaTHOTO pacCIIUPEHUS

129. Cootromenus Q>0, U>0, A=0 cnpaBe B A ...
1) M30TepMHUIECKOTO HATPEBAHHS

2) n3006apHOTO PaCIIMPEHHUS

3) M30XOPHOI0 HArpeBaHUs

4) anuabaTHOTO PaCIIUPCHUSI

130. Cootromenus Q>0, U>0, A>0 cnpaBeanuBHI 1A ...
1) n30TepMHUYECKOTO HArpEeBaHHS

2) U300apHOTO paclIPeHUst

3) M30XOPHOTO HAarpeBaHUs

4) anuabaTHOTO PaCIIUPCHUSI

131. Cootromerus Q=0, U<0, A>0 cnpaBeaauBbI I ...
1) H30TEepMHUIECKOTO HATPEBAHHS

2) n306apHOTO PACHIIHPEHHUS

3) M30XOpHOI0 HArPEBAHHUS

4) anuabaTHOro pacIIUpeHUs!

132. CootHomenus Q<0, A<0, U=0 cripaBeyTUBBI A ...
1) U30TepPMHUYECKOTO OXJIAXKICHHS
2) U30XOPHOIO CXKATHS
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3) M300apHOT0 OXJIAKIECHHS
4) amuabatHOTO CHKATHUS

133. Cootromenus Q<0, A<0, U<0 cripaBeyTUBBI 1A ...
1) U30TEPMHUYECKOTO OXJIANKICHHSI

2) U30XOPHOTO CXKATUS

3) u300apHOTO OXJIAKICHUSI

4) amuabaTHOTO CHKATUS

134. Cootnomenus Q<0, A=0, U<0 cripaBeyTUBHI AJIA ...
1) M30TepPMHUYECKOTO OXJIAXKIACHHS

2) U30XOPHOTO CKATUS

3) M300apHOTO OXJIAKIEHUSI

4) amuabaTHOTO CHKATHs

135. Cootromenus Q=0, A<0, U>0 cripaBejIuBbI IS ...
1) M30TEpPMHUYECKOTO OXJIAKICHHSI

2) U30XOPHOTO CYKATHS

3) 1300apHOTO OXJIAKICHUSI

4) agnabaTHOIO CXKATHUS

136. Inst moeermenwst KI1/I TeruroBerx MamuH HeoOXoauMo ... (Bridepure Bce
BEPHBIE OTBETHI)

1) MOBBICUTH TEMIIEPATYPY XOJIOAMILHHKA

2) MOBBICHTH TEMIIEPATYpy HarpeBaTels

3) MOHM3UTH TEMITepaTypy HarpeBarest

4) MOHM3UTH TEMIIEPATYPy XOIOAMIBLHIKA

5) MoBBICHTH BHEIIIHEE ABTICHIE

137. TemoBas mamiiHa padoTaet no ukity Kapuo. Eciin temmeparypy
Harpesaress yBeauuuts, To KIIJI nukna ...

1) He m3MeHuTCs

2) yMEHBIIHUTCS

3) yBenmuuutest

138. Tenmosas mamriHa padoTaet no rukiry Kapao. Ecim Temmeparypy
XOJIOAUJIbHUKA YMEHbIINTD, TO KII/I nukna ...

1) He U3MEeHUTCS

2) YMEHBIITHTCSE

3) yBemuuuTCst

139. B Bakyyme HaxomsTCs J1Ba 11apa, 3apsiabl KoTopsix —1q 1 +5q. ITocie Toro kak
IIapbI IPUBEITH B COMPUKOCHOBCHUE HX 3aPSIBI ...

1) He m3MeHATCS

2) CTaHyT paBHBIMH 2

3) craHyT paBHBIMH 4

4) cranyT paBHbIMH 0

140. Ilpu mepeMeIeHNH IBYX 3apsI0B U3 BaKyyMa B Cpey C AUDICKTPHUYCCKOI
NPOHHULAEMOCTBIO 81 M HEU3MEHHOM PaCCTOSHHH MEXIY HUMH CHJIa
9JIEKTPUYECKOTO B3aMMOJCHCTBHS MEIKITY HUMH ...

1) yBenuuurcst B 81 pa3

2) yBenmuuutcst B 9 pas

3) ymenpmmurcs B 81 pas

4) ymensiurcs B 9 pas

141. TIpu nepeMeIneHun AByX 3apsiioB U3 CPEIBI C JUIIEKTPHICCKON
MIPOHHUIIAEMOCTHIO 81 B BaKyyM M HEM3MEHHOM PACCTOSHUH MEXIY HUMH CHJIa
ANEKTPUYECKOTO B3aUMOACHCTBUS MEXIY HUMH ...

1) yeenuuutes B 81 pa3

2) yBenmuuutes B 9 pa3

3) ymenpiurcs B 81 pa3

4) ymenpiuutes B 9 pas
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142. PaccTosiHue MEXK/IY JBYMS TOUCYHBIMH HIEKTPHISCKUMH 3apsigaMu
yMeHbIIIIH B 3 paza. Cuia B3aMMOACHCTBUS MEKIY HUMH ...

1) ymenbumiacs B 9 pas

2) He NU3MEHMIIAChH

3) yBenuuunace B 9 pa3

4) yBenuunnace B 27 pa3

143. Ecnu cuiry, IeHCTBYIOIIYIO Ha 3aps/] YBEIMIHUTH B 4 pa3a, a BeIHINHY 3apsia
YBEJIMYUTSE B 2 pas3a, TO HAIPSDKEHHOCTH MOJIS, B KOTOPOM HaXOIMUTCA 3apsia ( ...
1) He usmMeHnTCS

2) yBeJqMuuTCs B 2 pasa

3) yBenuuurcs B 8 pas

4) ymeHpIuTes B 8 pas

144. TIpu nepemerenun 3apsaa 200K u3 Touku ¢ norenimanom 700B B Touky ¢
notenimaiom 200B, mone cosepriaer padory  MkJ[xk.

nH1

2) 10

3)-10

4) 18

145. Tlpu nepemerenun 3apsiaa 208Kt u3 Touku ¢ moreHnmanoMm —100B B Touxy ¢
moreHimanoM 400B, oe coBepmraet paboTy MK/J[x.

11

2) 10

3)-10

4) 18

146. ToueunsIii 3apsa +2q HAXOAWTCS B IIEHTPE chepuueckoi moBepxHoctu. Ecnu
J00aBUTh 3aps -2 3a mpeaenamu chepsl, TO MOTOK BEKTOPa HANPSHKEHHOCTH
3MEKTPOCTATHYESCKOTO TOJISI Yepe3 MOBEPXHOCTD CHEPHI ...

1) ymeHbuImTCS

2) yBEIUYHUTCS

3) He u3MeHuTCS

147. TouedHbIH 3aps/ +q HAXOAUTCS B IIEHTpe cheprudecKkoit moBepxHocTd. Ecimu
JN00aBUTh 3apsif +q BHYTPb Cepbl, TO MOTOK BEKTOPA HAPSHKCHHOCTH
ANEKTPOCTATHYECKOTO TIOJIS Yepe3 MOBEPXHOCTH CHEPHI ...

1) ymenpIUTCS

2) yBeTHUHUTCS

3) He U3MEHUTCSI

148. IHIyKTHBHOCTBH KOHTYpPa 3aBHCHT OT ...

1) cKkOpOCTH U3MEHEHHSI MATHUTHOTO MOTOKA CKBO3b MOBEPXHOCTH
2) mMarepuaa, U3 KOTOPOTO H3TOTOBIICH KOHTYP

3) GopMBI M pa3sMepPOB KOHTYpa, MATHUTHOM MPOHHUIIAEMOCTH CPEIbI
4) cuibl TOKA, MPOTEKAMOIIETO B KOHTYPE

149. B ocHOBE MOTyYEHHS IEPEMEHHOTO SJIEKTPHIECKOTO TOKA JIEKUT ABJICHHE ...
1) 31eKTPOMarHUTHOM HHAYKIIHH

2) CaMOMHTKIIUH

3) 2MeKTPOCTATHYECKON HHIYKIINU

4) snekTpu3ayu

150. Ilpu HaaMYHK B IS TOJIBKO AKTHBHOTO COTPOTUBIICHUS, KOJICOAHMS CHITBI
TOKa 1o (haze HaNpsDKEHHSL.

1) coBmamaioT ¢ KojaeGaHUAMHM

2) onepexaroT KojaeOaHust

3) orcraror ot KoJIeOaHuit

4)IPOTUBOTIONIOKHBI KOJICOAHUSIM

151. [Ipu BKIJIIOYEHUH B DICKTPUUYECKYIO LIETIh KaTyNIKH MHIYKTHBHOCTH,

64




KoJIeOaHUs CHITBI TOKa TIo (haze HaNPSOKEHMS.
1) coBmaiaioT ¢ KojaeOaHUSIMU

2) onepexarot KojaeOaHus

3) oTcraror oT KosIebaHui

4)IPOTHUBOIIONIOKHBI KOJIEOAHHSIM

152. TIpu BKIFOUEHHH B MEKTPHICCKYIO LIETh KOHACHCATOPA, KOJICOAHHUsI CHIIBI
TOKa 1o (haze HaIpsSDKEHHSL.

1) coBmasaioT ¢ KojaeO0aHUAMU

2) orepeskaroT KoehaHust

3) orcraror oT KoseOaHui

4)[IPOTUBOIIONIOKHBI KOJICOAHHSIM

153. CBoOozHast SIEKTPOMAarHUTHBI BOJIHA SIBISIETCH . ..
1) mmockoit

2) mpoaoIBHOM

3) momnepeuHoit

4) ynpyroit

154. Nznyuenne snexrpomarauTHEIX BosiH HE nponcxonut, ecnu anekTpudeckue
3apsiIs ...

1) ABMXYTCS C yCKOPEHUEM

2) y4acTBYIOT B KOJIeOATEIbHOM JIBIKCHHH 110 TAPMOHUYECKOMY 3aKOHY

3) OBIKYTCS PaBHOMEPHO MPSAMOIHMHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IIPOCTPAHCTBE

155. HanGonpiryio AHHY BOJHBI U3 IEPEUUCIICHHBIX BUAOB JIEKTPOMArHUTHBIX
U3ITy49eHUH UMeeT(-10T) ...

1) paanoBOITHEI

2) uH(ppaKpaCHOE U3ITyUEHHE

3) BUIMMBII CBET

4) pEeHTTEHOBCKOE H3TyUCHUE

156. HauMeHbIIyIO [UIHHY BOJIHBI U3 [IEPEYMCICHHBIX BHIOB 3JIEKTPOMATHUTHBIX
n3ITy4eHuH uMeeT(-10T) ...

1) paaroBOIIHBI

2) uHppakpacHoe U3TyUCHHE

3) BUIAMMBII CBET

4) pEeHTTEHOBCKOE M3ITyUCHHUE

157. HanMeHbIIy10 9acTOTY M3 MEPEIUCICHHBIX BUIOB JIEKTPOMArHUTHBIX
U3Iy4YeHUud umeeT(-1oT) ...

1) paanoBoITHEL

2) uudpakpacHoe H3TyUCHHE

3) BUIMMBII CBET

4) pEeHTTEHOBCKOE M3TyUCHUE

158. HanOoubIiyto 4acToTy U3 MEPEUYUCICHHBIX BUIOB JICKTPOMArHUTHBIX
M3ITYYCHUN UMeeT(-10T) ...

1) pagroBoITHBI

2) uHdpakpacHoe U3ITydeHHE

3) BUIUMBIH CBET

4) PEHTI€HOBCKOE H3JTyUEHHE

159. DnexkTpoMarHUTHHIE BOJHBI, CIIOCOOHBIE TEPEHOCUTD Yepe3 MPOCTPAHCTBO
SHEPTHIO, U3JIy4aeMyI0 TeHEPAaTOPOM JIEKTPOMArHUTHBIX KOJIeOaHHH, IPOXOUTh
CKBO3b BO3/yX U IlepeiaBaTh HHPpOpMAINIO, Ha3bIBAIOT ...

1) pagnoBonHAME

2) PEeHTTCHOBCKUM H3JIy4CHHEM

3) uHbpaKpaCHBIM HU3ITyYCHHEM

4) raMma-Hu3Ty4eHUEM

160.95eKTpOMarHUTHBIC BOJIHBI, BEI3BIBAIOLINE JIIOMUHECLIEHINIO, HOTOd(h(EKT,
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(OTOXMMHYECKHUE PEaKLUH, IPUTEMY, OaKTepULIUIHOE NeHCTBHIE, HA3bIBAIOT ...
1) paaunoBonHaMH

2) PEeHTTCHOBCKUM H3JTy4eHHEM

3) uHdpakpacHbIM U3ITydCHHEM

4) yapTpadHoIeTOBBIM U3ITydeHHEM

161. DnexTpoMarHuTHHBIE BOJHEL, 00Ia1atonye OOIbIION TPOHUKAIOIEH
CII0COOHOCTBIO, BO3HHKAFOLIHE IIPU B3PHIBE SICPHOTO OPYKHS BCICACTBUE
PaIMOAKTHBHOTO paclajia saep, Ha3bIBaoT ...

1)pamuoBoaHaAMA

2) PEeHTT€HOBCKUM U3JIy4eHHEM

3 nHppaKpacHBIM H3ITyICHHEM

4) raMma-u3TydeHHEM

162. DnekTpoMarHUTHHIC BOJHBI, BHI3bIBAIOIUE 3PUTEIILHBIC OLTYILCHHUS,
Ha3bIBAIOT ...

1) pagnoBonHaMu

2) BUIMMBIM CBETOM

3) uHbpaKpaCHBIM U3ITydSHUEM

4) raMma-u3Iy4eHuEM

163. B 061acTi HaOXKEHHUSI CBETOBBIX ITYYKOB OT JBYX KOTCPEHTHBIX HCTOYHHKOB
cBeTa HAOJIONAI0TCS YePEIYIOIIUECS CBETIBIC U TEMHBIC IIOJOCHL. JTO SBICHHE
Ha3BaHO cBeTa.

1) unrepdepenimeit

2) nucniepcueit

3) mudpaxumeit

4) mossipu3anuei

164. Jlnst nabnroneHust HHTEP(PEPeHIIMU CcBeTa HEOOXOIUMO ...
1) mpomycTUTh CBET Yepe3 Y3KYIO IIEb

2) cBeCTH BMECTE JIBE JIIOObIE CBETOBBIEC BOJHBI

3) cBecTH BMeCTE JIBE BOJHBI C OTHHAKOBOM 4acTOTOM

4) HanpaBUTH CBET HA FPAHMILY pa3jieia JABYX Cpel

165. YcroBueM BOSHUKHOBEHHS WHTEP(EPEHITUU SBISICTCS HAJIOXKCHHE
BOJTH.

1) MOHOXpOMATHYECKUX

2) KOTEPEHTHBIX

3) oTpakeHHBIX

4) mpeTOMIICHHBIX

166. PagyxHast OKpacKa MBUIbHBIX Ty3bIpeil OOBSICHSIETCS SIBICHHEM . ...
1) audpaxunn

2) MoNApU3aANUH

3) unTepdepeHnnu

4) muctiepcun

167. CoracHO BOTHOBOM TEOPHH CBET — JTO ...
1) snexTpoMarHuTHas BOJIHA

2) MOTOK 3apsDKSHHBIX YaCTHI

3) HampaBJIeHHOE ABM)KCHHUE 3apsDKCHHBIX YaCcTHIL
4) KOTEePEHTHbIE BOJTHBI

168. Ha rutockyro HENpo3pavHyo MIIACTUHY C IBYMsI y3KUMU MapajuieIbHBIMUA
HIETISIMHE [1a1aeT 110 HOPMaJIH TIOCKast MOHOXPOMAaTHYEeCKasi BOJIHA U3 3eJICHON
YaCTH BHJIUMOTO CIIEKTpa. 3a MIIACTHHON Ha MapajuieIbHOM il dKpaHe
Habromaercs nHTEpdepeHnnonHas KapTuHa. Ecnu ucons3oBars
MOHOXPOMAaTHYECKHI CBET N3 KPACHOHM 4acTH BUIMUMOTO CIIEKTPa, TO ...

1) paccrosiHre MexAy UHTEP(HEPESHIHOHHBIMHE ITOJIOCAMH YBEINYHBACTCS

2) paccTOsIHUE MEXKIY HHTep(PEPCHINOHHBIMH TOJIOCAMH YMEHBIIUTCS

3) paccTosiHue MEXKIY HHTEP(HEPCHIMOHHBIME MOJIOCAMU HE U3MEHSETCS

4) untephepeHIIMOHHAs KapTHHA HCYe3aeT
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169. Ha rmiockyro HEnpo3pavHylo TUIACTHHY C IBYMsI y3KHUMH MapajuieIbHBIMU
IEJSIMH TTaJIaeT 10 HOPMaJIX TIIOCKasi MOHOXpOMAaTHYeCKasi BOJIHA U3 KPACHOM
YacTH BUJIMMOTO CIIEKTpa. 3a IIaCTUHOI Ha MapauleIbHOM el SKpaHe
HaOmonaercst nHTepdepeHMoHHast KapTiHa. Eciu ucronp3oBarh
MOHOXPOMAaTH4ECKUI CBET U3 3eJICHOHW 4acCTH BUUMOTO CIIEKTpa, TO ...

1) paccrosiHie MeXAy HHTEP(PEPECHIHOHHBIMHE TTOJIOCAMH YBEITHYHUBACTCS

2) paccTosTHHE MEKIY HHTeP()EPEHIMOHHBIMH OJOCAMH YMEHBIIUTCS

3) paccrostare MeKIy HHTEP()EPCHIMOHHBIMH HOJOCAMH HE H3MEHICTCS

4) unTepepeHIIMOHHAs KapTHHA HCUe3aeT

170. SIBnenvie OTKIOHEHHMS HAMTPABICHHUS PACIIPOCTPAHEHHS BOJH Y Kpast TIperpaibl
OT MPSMOIMHEWHOTO HAPABICHHUS HA3bIBACTCS cBera.

1) unrepdepenieit

2) monspusanuei

3) nudpaxumeit

4) nucniepcueii

171. Yron audpaknun uMeeT HanOoIbIee 3HAYCHUE IS CBeTa.
1) kpacuoro

2) JKexToro

3) romny6oro

4) ¢puoneroBoro

172. Yron audpakiyy UMeeT HauMEHbIIIee 3HAUCHUE JIs CBETa.
1) kpacuoro

2) KenToro

3) romyGoro

4) duoneToBoro

173. IndpakiprionHas penieTka ocBenaeTcs 3el1eHbIM cBeToM. [Ipu ocBemeHnn
PELIETKH KPAaCHBIM CBETOM KapTHHA JU(PAKIIMOHHOTO CIIEKTPa Ha DKPAHE ...

1) cysurcs

2) paciupHrcst

3) He u3MeHUTCA

4) ucuesner

174. IndpakunoHHas pemeTka 0CBEIIaeTcs KpacHBIM cBeToM. [Ipu ocBemeHn
PEILISTKHA CHHUM CBETOM KapTHHA JH(PAKIMOHHOTO CIEKTpa Ha IKpaHe ...

1) cysurcs

2) pacimpurcst

3) He U3MEHUTCSI

4) ucuye3ner

175. SIBnenue nudpakuuyu MO>KHO HAOIIOAATD, €CIIH ...

1) pasmep nperpasl COM3MEPUM C JTHHOI CBETOBOI BOIHBI

2) Ha IyTH CBETOBOTO MyYKa HAXOJHUTCS CTEKIISTHHAS TIPU3Ma

3) cBeTOBOH MyYOK MaaeT Ha TOHKYIO IUICHKY

4) Ha ITyTH CBETOBOTO JIy4a HAXOIHUTCS MPEISTCTBUE OONBLINX PA3MEPOB

176. TTocie mpoX0oXKACHUS IBYX MOJISPOUIOB HHTCHCHBHOCTD CBETA OCIIA0IICTCS
HAIIOJIOBHHY, €CJIH TUIOCKOCTH MOJISIPU3ALUH BYX MOJSAPOUIOB MOBEPHYTHI APYT
OTHOCHTEJILHO JIpyra Ha yroi rpaycoB.

1o

2) 45

3) 90

4) 180

177. 1nst Toro 4to0BI CBET HE MPOXOMI Yepe3 00a MoJsiponia, INIOCKOCTH
TIOJISIPU3ALINH ABYX MOJISIPOUJIOB JAPYT OTHOCHTEINILHO JIpyra JIOJDKHEI OBITh
TIOBEPHYTHI HA YTOJI _ I'PaJlyCoB.

10

2) 45

67




3) 90
4) 180

178. Jloka3ateapCTBOM MOMEPEYHOCTH CBETOBBIX BOJIH SIBISICTCS SBJICHUE
cBeTa.

1) unrepdepeHuun

2) monspu3anum

3) mubpakuum

4) mucniepcuu

179. Ha cTexyssHHYIO IpU3MYy HarpaBHiIu Jyd Oemoro cBeta. [Ipn mpoxoxaeHun
CBeTa 4epe3 NPHU3My HaOJlfonaeTcs SBICHUE CBeTa.

1) unrepdepeHuun

2) mucrepcun

3) mubpakuuu

4) mosnspu3anuu

180. [Tokazarenp NpeaoMIICHUs CBETa UMEET HauOOJIbIlIee 3HaUSHUE JUIsl CBETA C
caMO# KOPOTKOM JAJIMHOW BOJIHBI. YTOJ OTKIOHEHHUS Jyya CBETa B CTEKJISIHHON
MpHU3Me MMeeT HanOoJbIIee 3HaYCHUE IS CBeTa.

1) kpacHoro

2) roy6oro

3) :kenroro

4) ¢puoneroBoro

181. [okazarenp NpeaoMIICHUs CBETa UMEET HaMMEHbIIIee 3HaYeHHe JUIs CBETa C
camoii OOJTBIION UTMHON BOJHBI. YTOJI OTKIOHEHHS JTyda CBETa B CTEKJITHHOM
NpU3Me UMEEeT HauMEeHbIIIee 3HaUeHHe s cBeTa.

1) kpacuoro

2) roiy6oro

3) xenroro

4) ¢uoneroBoro

182. 3aBHCHMOCTS TOKa3aTelIs MPETOMIIEHHS BEMIECTBA OT JUTHHBI BOJHbI WITH
YaCTOTHI HA3BIBAETCA ...

1) nonspuzarueit

2) untepdepeHimein

3) mucniepcueit

4) mupakrmeit

183. Ilpu momagaHuy COTHEYHOTO CBETa Ha KaIUTH OIS oOpasyercs pagyra. 1o
OOBSICHSICTCS SIBIICHUEM ...

1) nonspusaiun

2) nucrepcuu

3) unrepdepeHnnu

4) mudpakiun

184. Ecii yacToTa M3IydeHNs] YMEHBIHIACEH B 2 pasa, TO SHEpPTHUs KBaHTA CBETA ...
1) yBenmuuwurces B 2 pasa

2) He HU3MEHHUTCS

3) yMeHBIIHTCS B 2 pasa

4) yBenmuntes B 4 pasa

185. Ecnu Maccy yacTHIbl yBEIMYHUTH B 2 pa3a, TO SHEPTHs 3TON YaCTHIIHI ...
1) yBemuuwnrcs B 2 pasa

2) yMeHBIIHUTCS B 4 pasa

3) He U3MEHUTCS

4) yBenuuutcs B 4 pasa

186. OTHOLIEHNE SHEPTHH, N3TY4AEMOH TEJIOM, K IIPOIODKUTEIEHOCTH N3ITyUSHHS
U IJIOIIA/IU TENa, HAa3bIBAETCSl  CIIOCOOHOCTBIO.

1) nonHoi Ty4encnycKaTenpHO

2) COEKTPaJIbHOM JTYYEHCITYCKATENbHO
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3) MOJIHOI JTyYeTorIoNIaTENbHON
4) criekTpanbHOM Jy4enorionareibHON

187. OTHOLIEHUE JTyYUCTON SHEPTUH, ONIONIAEMON TEJIOM, KO BCei Majiaoniel Ha
HEro Jy4HCTOH SHEPruu, Ha3bIBaeTCs CIIOCOOHOCTBIO.

1) nonHoi# TydencmycKaTenbHOi

2) cneKTpaibHOM JTy4eHCITyCKaTeNbHO

3) MONHO¥ JTydYenorIomaTeTsHOM’

4) CrIeKTpaBHOM JIyIeNOTIOATeIBHON

188. ®opmynupoBka «/l1s BceX TeNn npu TaHHON TeMIepaType OTHOIICHHE
JY4YEHCITyCKaTeIbHON CIOCOOHOCTH Tella K JIy4elonIomaTelIbHOH ClIOCOOHOCTH
€CTb BEJIMYMHA ITIOCTOSIHHASI, PaBHAS JIy4EUCITyCKaTEIbHON CIIOCOOHOCTH
aOCOJIIOTHO YEPHOTO TeJla P TOM JKe TeMIIeparype» oTpaxaeT (PU3NUeCKUil CMBICIT
3aKOHa ...

1) Cretana — Bosnbimana

2) Kupxrodda

3) Buna

4) CroneroBa

189. ®dopmynupoBka «J[MHa BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY M3ITy4CHHUS
a0COIOTHO YEPHOTOo Teja, 00paTHO MPONOPIHOHAIBHA €ro a0COMOTHOM
TeMIIepaType» OTpakaeT HU3HIESCKUI CMBICI 3aKOHA ...

1) Credana — bonpimana

2) Kupxrohda

3) Buna

4) CroneroBa

190. ®opmynuposka «IlomHast ydenonomarenbHas CloCOOHOCTh a0COIOTHO
YEpHOTO Tela MPONOPHUOHAIbHAs YeTBEPTOH CTEIICHH ero abCOIIOTHOH
TEMIIEPaTypbl» OTpaxkaeT GU3NUECKUH CMBICI 3aKOHa ...

1) Credana — Bonbiimana

2) Kupxrodda

3) Buna

4) Cronerosa

191. Ecim TepMoarHaMHUYeCKasi TeMIeparypa adCOIIOTHO YepHOTO TeJa
YBEJIMYHTCS B 2 pasa, TO €r0 SHEpreTHIecKas CBeTUMOCTh _ pas(-a).
1) yBemmuntcs B 2

2) YMEHBITUTCS B 2

3) yBenuuutcs B 16

4) ymeHpIuTcs B 16

192. Ecnu HEpreTHUYeCKasi CBeTHMOCTh aOCOTFOTHO YEPHOTO Tela YBEIHIMIACH B
16 pa3, To ero TepMoAMHAMUYECKas Temrieparypa __ pas(-a).

1) yBenuuunace B 2

2) yBenuumiaach B 16

3) yMeHbIInIACh B

4) ymenpuunach B 16

193. SIBISIETCS [I0KA3aTeIbCTBOM KBAHTOBOM MIPUPO/IBI CBETA.
1) ®oroaddexr

2) Nudpaxuust

3) Nurepdepenmust

4) Tonsipuzanms

194. SIpnenue B3aMMOJICHCTBHSI CBETOBBIX BOJIH C aTOMaMH BEI[ECTBA, B PE3yJIbTaTe
KOTOPOTO SHEprusi CBETa MepeJaeTcst aToMaM BEIeCTBa; 3aKJII0YaeTCs B
0CBOOOXKIICHUH 3JIEKTPOHOB OT CBS3H B aTOMax M MOJIEKYJIaxX MO ICHCTBUEM CBETa,
Ha3bIBAETCS ...

1) TermIOBBIM H3TyYEHHEM

2) poroadpexrom

3) acdexrom Komnrona
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4) MOMHUHECIIEHIMEN

195. Dueprus ¢oroHa B siBieHun Gorodaddexra pacxonyercs Ha ... (Bridepute Bce
BEpHbIC BapUAHTHI OTBETA)

1) narpeBaHue BelecTBa

2) U3MEHCHHE BETUYMHBI 3aMUPAIOLIETO HATPSKSHHS

3) coepienne pabOTHI BBIXOAA

4) cooOreHune 3EKTPOHY KHHETHIECKO# SHEPTHH

5) yMEHBIICHIE YaCTOTHI H3JTyYCHHS

196. B ompitax CromeroBa Ob1I0 00HAPYKEHO, YTO KHHETHYECKAsl YHEPTUS
9NIEKTPOHOB, BBUICTEBIINX C TIOBEPXHOCTH METAJUTMYECKOH IIACTHHBI IIPH ee
OCBEILIEHUHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI TAJAIONIETO CBETA

2) NMHEWHO 3aBUCHUT OT YaCTOTHI Maa0IIEro CBeTa

3) TUHEHHO 3aBUCHUT OT HHTEHCUBHOCTH CBETA

4) NUHENHO 3aBHCHUT OT JUTHHBI BOJIHBI [ JAIOIIETO CBETA

197. ®0TOTOK HACHIIECHHS [IPH YMEHBIICHHN HHTCHCUBHOCTH 13 JAIOIIEr0 CBeTa . ..
1) yBenuuutcst

2) He U3MEHHTCS

3) yMeHbIIUTCS

198. ®0TOTOK HACHIECHHS [IPH YBEINYCHUH HHTCHCUBHOCTH MAJaOIIEro CBETa ...
1) yBenmuuurcst

2) He U3MEHUTCS

3) yMeHbIIUTCS

199. OxuH U TOT ke CBETOBOM TOTOK IMa/laeT HOPMaJIbHO Ha 3ePKaJIbHYIO U
a0COJIIOTHO YEPHYIO MMOBEPXHOCTh. OTHOIIEHNE JaBICHHUS CBETA Ha TIEPBYIO U
BTOPYIO IOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

200.Ecmu 3epkaipHYIO IIaCTHHY, Ha KOTOPYIO MaJaeT CBET, 3aMEHHUTH Ha
3a4epHEHHYIO TOM )K€ IUIOLIA/H, TO CBETOBOE JAABJICHHE ...

1) yBemuuwutcs B 2 pasa

2) yMeHBITHTCS B 2 pasa

3) He U3MEHHTCS

4) ymeHpIIuTcs B 4 pasa

201.Ecnu 3a4epHEHHYIO IUIATHHY, HA KOTOPYIO MaJaeT CBET, 3aMEHHUTh Ha
3epKaIBHYIO TOM K€ TUIOIIAIH, TO CBETOBOE AaBIICHHE ...

1) yBemuumntcs B 2 pasa

2) yMeHbIIHUTCS B 2 pa3a

3) He U3MEHHTCS

4) ymeHbIInTCS B 4 pasa

202. OnuH 1 TOT K€ CBETOBOM MOTOK MaaeT HOPMaJIbHO HA aOCONIIOTHO YEPHYIO U
3epKaJIbHYIO0 NOBEPXHOCTh. OTHOIIEHNE JABIICHUS CBETA HA IIEPBYIO U BTOPYIO
HOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

203. 3aKIII0YaeTCs B Iepeiade (POTOHAMHE CBETa YaCTH CBOETO
HAMITYIIECA TEKTPOHAM aTOMa, U3-3a Yero U3MEHSETCS JJTUHA CBETOBOW BOJHEI
(hOTOHOB.

1) ®orordpdexr

2) TemoBoe U3ayUEHHE
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3) Dddexr Kommrona
4) JlapieHue cBeta

204. TIpenmonoxxeHue 06 aToMax Kak HEJSIMMbBIX MEJIBYAMIINX YaCTHIAX BEIIECTBa
BBICKA3al ...

1) Apuctorenb

2) Menpenees

3) demoxput

4) Pesepdopn

205. MPECTaBIII MOJIENTE CTPOCHUS aTOMa B BUJIE IIapa, 3allOJTHEHHOTO
MOJIOKUTENBHO 3aPsHKEHHOM )KUAKOCTHIO, B KOTOPYIO BKpAIJICHbI OTPHUIIATEIbHBIE
JNIEKTPOHBI, MOJOOHO U3IOMY B KEKCE.

1) MeHzenees

2) Pesepdopn

3) Tomcon

4) IeMOKpHUT

206. TIPEUIOKIIT SIIEPHYIO (TUITAHETapHYI0) MOJICTh aTOMa: BOKPYT
TIOJIO)KUTENBHOTO SIIpa MO 3aMKHYTBIM OpOUTaM JBHIKYTCS JIEKTPOHBI, 00pasys
3NEKTPOHHYIO 000JIOUKY aToMa.

1) Mengenees

2) Pesepdopn

3) JIx. Tomcon

4) IeMOKpHUT

207. Ha ocHOBaHMH UCCIICIOBAHUS SIBIICHHUS PacCesHUs aib(ha-JyacTUIl IPU
MPOXOKICHUHN Yepe3 TOHKKE CJIoM BeriecTsa Pesepdopa caemnan BEIBOI, UTO ...

1) anbda-yacTHIBI ABIAIOTCS AAPAMHU aTOMa I'eJIHsl, MIMEIOIIETO BTOPOI
MOPSIKOBBIN HOMED B Tabuniie MeHneneeBa

2) anbda-pacna ABISETCS MPOIECCOM CAMOIIPOU3BOILHOTO MPEBPAICHUS Spa
OJTHOTO XMMHYECKOTO BIIEMEHTA B SIIPO APYTOTO JIEMEHTA

3) BHYTpH aTOMa UMEETCSI OJIOKHUTEIILHO 3aPSHKEHHOE SIIPO OUEHb MAJICHBKUX
pa3MepoB, BOKPYT si/ipa BPAIAIOTCSI AICKTPOHBI

4) ipu anb(ha-pacnajic AaTOMHBIX SJIEP BBIAEISETCS sJePHAS SHEPTUs], 3HAYUTEITLHO
0OoJIbINasT, YeM B JTFOOBIX XUMUYIECKUX PEAKIIHIX

208. CrtocobHOCTH aToMa K M3IIyYeHHUIO U TOTJIOMIEHHI0 ()OTOHOB MPABUIHHO
OIMCHIBACT BHICKA3bIBAHUE ...

1) aToM MOXXET MOMIOLIATh M M3y4arh GOTOHBI ¢ 000 4aCTOTOM, HE 3aBHCHUMO OT
COCTaBa BEILECTBA

2) atoM MOKET HOIIONIATh (POTOHBI C JIF000M YacTOM, U3JIydars (POTOHBI JIUILE C
HEKOTOPBIMH OIIPEASJICHHBIMU 3HAYEHUSAMH YaCTOTHI

3) aToM MOXKET IOMIONIAaTh POTOHBI JIHILIb C HEKOTOPBIMHU OIPEICICHHBIMU
3HAYEHUSMH 9aCTOTHI, H3JIy4aTh (DOTOHEI C JIFOOOH 9acTOTOMH

4) aTOM MOXET M3JTy9aTh U MONIOMATh POTOHBI TOJIBKO C HEKOTOPBIMH
olpeNieNIeHHBIMHI 3HAYEHHUSMH YaCTOTHI

209.I1pu nepexojie AMEKTPOHA C TAIIBHETO OT SIpa SHEPreTHYECKOTO YPOBHS Ha
ONMKHUI K Py SHEPTeTUUCCKUN YPOBEHb aTOM 3JIEKTPOMAarHUTHbIE
BOJIHBI.

1) uznyvaer

2) He u3ny4aeT

3) morromaer

4) He moromaeT

210.ITpu mepexoe MeKTPOHa ¢ OIIKHETO K SAPY SHEPreTHYSCKOTO YPOBHSI Ha
JaIBHUI OT SIApa SJHEPreTUYCCKUM YPOBCHD aTOM 9JIEKTPOMArHUTHBIE
BOJIHBI.

1) uznygaer

2) He u3ITyJaeT

3) momormaer

4) He mormouaeT
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211. DHepreTuyecKrue yPOBHHU NIEKTPOHA B aTOME, Pa3Mep JIEKTPOHHOTO obaka
omnpenensieT KBaHTOBOE YHCJIO.

1) raBHOE

2) opbOurtansHoe

3) MaruuTHOE

4) crinHOBOE

212. OpueHTanuIo JIEKTPOHHOTO 00Jlaka B MPOCTPAHCTBE XapaKTepH3yeT
KBaHTOBOE YHCJIO.

1) rmaBHOE

2) opburansHoe

3) mMarHuTHOE

4) crinHOBOE

213. ®opMmy dJIEKTPOHHOTO 00JIaKa XapaKTepU3yeT KBAaHTOBOE YHCIIO.
1) raBHOE

2) opburansHoe

3) MarHuTHOE

4) cuuHOBOE

214. CoGcTBEeHHBIN MEXaHUYECKUM MOMEHT XapaKTepU3yeT  KBAHTOBOE YHCIIO.
1) maBHOE

2) opburansHoe

3) maruuTHOE

4) crimHOBOE

215. TnaBHOe kBaHTOBOE 4KCiIO n=1. OpOUTaNIbHOE KBAHTOBOE YUCIIO PABHO ...
n1

2)0

3)2

4)-1

216. I'naBHOE kBaHTOBOE YKCiIO N=2. OpOHUTANIBEHOE KBAHTOBOE YHCIIO PABHO ...
N1
2)0
3)2
4)3

217. I'maBHOE KBaHTOBOE YMCIIO n=2. MaKkcHMaJIbHOE KOJTHMYECTBO SJIEKTPOHOB IS
JIAHHOTO COCTOSIHHS PaBHO ...

12

2)4

3)6

4)8

218. I'maBHOE KBaHTOBOE YMCIIO N=1. MaKkcHMaJIbHOE KOJIMYESCTBO IJICKTPOHOB IS
JTAHHOTO COCTOSIHUS PaBHO ...

1)2

2)4

3)6

4)8

219. I'maBHOE KBAaHTOBOE YKCIIO N=3. MaKCUMaJIbHOE KOJIMYESCTBO IJICKTPOHOB IS
JTAHHOTO COCTOSIHHS PaBHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YMCIIO XapaKTePU3YeT ...
1) opueHTaLHIO IEKTPOHHOTO 00J1aKka B IPOCTPAHCTBE
2) hopMy 3meKTPOHHOTO 00JIaKa
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3) pasMepsl HIEKTPOHHOTO OOIaKa
4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

221. OpOuTanbHOE KBAHTOBOE YUCIIO XaPaKTEPHU3YET ...
1) opueHTalHIO AIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3MeKTPOHHOTO 0OIaKa

3) pa3mepbl AMEKTPOHHOTO OONaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

222. MarautHOE KBAaHTOBOE YHCJIO OIPEIEIseT ...

1) opueHTaNKIO ANEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE
2) GopMy 2MIEKTPOHHOTO 0ObaKa

3) pa3mepsl AIEKTPOHHOTO 00JIaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

223. CiMHOBOE KBaHTOBOE YHCJIO OMPEICIISCT ...

1) opueHTaNHIO HIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 2mMeKTPOHHOTO 0OIaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHI MOMEHT

224. TlopsnkoBbIii HOMep dNeMeHTa B Tadnuie MeHeneeBa no3BoiseT ONpeaeIuTh
gmcno... (Berbepure Bce BEepHBIC OTBETHI)

1) snekTpoHOB B aTomMe

2) HYKJIOHOB B sIIIpe

3) MpOTOHOB B siApe

4) sjieMeHTapHBIX YaCTHI]

5) HEWTPOHOB B si/Ipe

225. ATOMHBIH BeC 3JIEMEHTa OMPEACIIACT YHCIO. ..
1) sneKkTpOHOB B aToMe

2) HEWTPOHOB B si/Ipe

3) mpOTOHOB B siApe

4) HyKJIOHOB B 1pe

226. Ucyckanne HE COTIPOBOXKIAETCSI U3MEHEHUEM 3apsIIOBOTO U
MacCOBOTO YHCIIa aTOMHOTO sIpa.

1) ansda-gacTuipt

2) raMMa KBaHTa

3) GeTa-yacTHUIBI

4) HeiitpoHa

227. Anbda — pacnaj npeacTasisier codoi MOTOK ...
1) snexTpoHOB

2) HEUTPOHOB

3) mpoTOHOB

4) sinep atoma reJus

228. bera MUHYC - pacmaj IpeACTaBIsIeT co00il MOTOK ...
1) snexTpoHOB

2) HEeUTPOHOB

3) npoTtoHoB

4) simep aTOMOB TeTHsI

229. OnuH 13 BUIOB PaIMOAKTUBHOTO M3JIy4EHHS NPEICTABISIET COO0M MOTOK
OBICTPO JBIIKYIINUXCS DIIEKTPOHOB. DTO  M3Jy4eHHE.

1) ramma

2) anbda

3) 6era muHyC

4) Gera ruTOC

230. HpI/I pacrnajac MacCoBOC YUCJIO dApa aTOMa YMCHBIIACTCA HaA 4, a
3apsA0BOC YHCJIO Ha 2 OJICMCHTAPHLIX IMOJOXHUTCJIbHBIX 3apsiad.

73




1) ramma

2) anbda

3) 6era muHyc
4) Gera miroc

231.Tlpu ___ pacmajie MaccoBOE U 3aps/I0BOC YHCIIO HE H3MEHSIOTCSL.
1) ramma

2) anbda

3) Gera MHHYC

4) Gera mroc

232. B pesynbrare 3JeKTPOHHOTO OeTa-paciaja sapa aToMa dIeMeHTa ¢ 3apsI0BbIM
YHUCIIOM Z MOJIY4YaeTCd AApO0 aTroMa 3JIEMEHTA C 3apsAJ0BbIM YHUCJIOM ...

1z-2

2)Z+1

3z-1

4)Z+2

233. AtoMHOE A1po, BO3HHUKAIOIIEE B pe3yibTare anb(a-pacnaja sapa aroMa
3JIEMEHTA C 3apsIOBBIM YUCIIOM Z, 001a1aeT 3aps10BbIM YHCIIOM ...
z-1

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

234. AtomHOe s11p0, BO3HUKAIOIIEE B pe3ysbTare anbha-paciaia sapa aroMa
2JIEMEHTa C MaCCOBBIM YHCIIOM A, 001a/1a€T MaCCOBBIM YHCIIOM ...

HDA-1

2)A-2

3A-4

4HA+1

235. HepacnaBmmmucsi, 4epe3 HHTEpBaI BpeMEHH, paBHBIN | nepuomy
nojypacmnasa, octraHercsi % pajnoaKkTHBHBIX aTOMOB BEILIECTBA

1) 33

2) 25

3)75

4) 50

236. Yepes uaTEpBaN BpEMEHH PaBHBIN | mepuoay momypacnazaa pacrnagercs %
pagHOaKTHBHBIX SIep BELIECTBA.

1) 33

2) 25

3) 75

4) 50

237. HepacnaBmmmucsi, 4epes3 HHTepBaJl BpeMEHH, paBHbIi 1/2 nepuoza
MoJTypacmnasa, ocTaHeTcsi % paJAnoaKTHBHBIX aTOMOB BEIIIECTBA.

1) 33

2) 25

3) 75

4) 50

238. YUepes unrepBall BpeMEHH paBHBIN 1/2 miepuojia nonypacraja pactnaueTcs
% paavioaKTHBHBIX SIICP BEIICCTBA.

1) 33

2) 25

3) 75

4) 50

239. B mpouecce CUITbHOTO B3aUMOACIHCTBHS IPUHUMAIOT YYacTHE ...
1) dbotonsl
2) HeWTPOHBI
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3) 2J1eKTPOHBI
4) HelTpUHO

240. B nporecce 3eKTpOMarHuTHOro B3aumoyeicteus HE npunuMaroT ydacrue. . .
1) HeHTpoHSI

2) oTtoHsI

3) anmeKkTpoHBI

4) IpoTOHBI

241. B npouecce cmadoro B3anmopeiictsus HE mpuHuMaioT ygacrue ...
1) aneKTpoHbI

2) poToHsI

3) HeHTPOHBI

4) IpoTOHBI

242. B mpotiecce 3IeKTPOMArHUTHOTO B3aUMOICHCTBHS MPUHUMAIOT yIaCTHE ...
1) HeHTpOHSBI

2) HEWTPUHO

3) aHTHHEHTPHUHO

4) 1poTOHBI

243. TI03UTpPOH SBISIETCS AHTHIACTHICH [0 OTHOLICHHUIO K ...
1) mpotony

2) HEHUTpOHY

3) anexTpony

4) porony

244. TlepeHOCUMKAMH TPAaBUTAIMOHHOTO B3aUMOJICHCTBHUS CUUTAIOTCS ...
1) rpaBUTOHBI

2) GoToHBI

3)rr0oHSI

4) 6030HbBI

245. TlepeHOCYMKAMH SIIEKTPOMATHUTHOTO B3aUMOJICHCTBHS CUMTAIOTCS ...
1) rpaBUTOHBI

2) GoToHBI

3)IIIr0OHEI

4) 6030HBI

246. TlepeHOCUNKAaMHU CHIIBHOTO B3aMMOJECHCTBHUS CIUTAIOTC ...
1) rpaBUTOHBI

2) doTousI

3)DITI0OHBI

4) 6030HbBI

247. TlepeHOCUMKaMU C1a00OTO B3aUMOJICHCTBHS CUMTAIOTCS ...
1) rpaBUTOHBI

2) potomsI

3) IO OHBI

4) 6030HBI

IIo pe3yiibTaraM TECTa 06yqa101ueMyc;1 BBICTABJIAICTCA OLCHKAa «OTJIUYHO», «XOPOLIO»,
«YOOBJICTBOPUTCIBHO» HIIM  «HCYAOBJICTBOPUTCIIBHO», COINIACHO  CICAYIOIIUM  KPUTCPUAM

OLCHUBAHUA
IMkana Kpurtepnu onennBanns (% NpaBWILHBIX 0TBETOB)
OueHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orrenka 3 (YIOBICTBOPHUTEIBHO) 50-69
Orenka 2 (HEyIOBIETBOPUTEIHHO) menee 50
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Jluer perucrpanyu u3MeHeHH

Home Homepa nucton OcnoBanue st | [loamucs | PacmmdpoBka Jlara
P 3aMCHC HOBBIX AHHYII BHCCCHHUA moanumucu
U3MEHE . BHECEHUS
HHBIX upoBa W3MEHEHUN
HUA U3MCHCHUA
HHBIX
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