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

1.1. Iean u 3a7a94 AU CHUIJINHBI
bakanaBp mo nampasineruto 05.03.06 Dkonorus M NPUPOIOIOIH30BAHUE HOIDKEH OBITH
HOATOTOBJIEH K PELICHHIO 3a/ad Npo(ecCHOHAIbHON AEATENbHOCTH HAy4YHO-HCCIIEA0BATEIbCKOIO
TUTIA.

eabro TuCUMIIIMHEL SBIseTCd — GOPMUPOBAHUE TEOPETUUYECKUX 3HAHWM, MPAKTHUECKUX
YMEHUI U HaBBIKOB B 00JacTH (PU3UKH, HEOOXOIUMBIX Ul OCYLIECTBIEHUS SKOJIOIMYECKOIO
MOHMTOPHHTIA MPOLIECCOB OMOIOIMYECKOrO MPOU3BOACTBA U OLEHKH COCTOSHUS IPUPOJHON CPEIb
B COOTBETCTBHHU C (POPMUPYEMBIMH KOMITETECHLIUAMHU.

3agayu AMCUMIUIMHBI BKIIIOYAIOT:

1. 3yuenune Gpu3nuecKux sSBICHUN U 3aKOHOB U I'PaHUIl UX IPUMEHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PM3UYECKUMU BETUYMHAMH, UX ONPENEICHUSIMH, (PU3UYECKUM CMBICIIOM, CITIOCOOaMU U
€IMHULIAMU U3MEPEHMUSL.

2. TlpmoOpereHne HaBBIKOB pPa0dOTBI ¢ TpuOOpamMu U 00OpyrnoBaHHEM (HU3HUECKOM
71a00paTopuy; HABBIKOB UCIIOJIb30BAHMSI Pa3IMYHBIX METOAUK (PU3NYECKUX U3MEPEHUI U 00paboTKU
HKCTIEPUMEHTAIBHBIX TaHHBIX; HABBIKOB IPOBEACHNUS a/IEKBATHOTO (PU3MUYECKOTO MOJICIIMPOBAHHSL.

3. IlpumeHeHne B CBOEH MPAKTUYECKOM NEATEIBHOCTH 3HAHMH Mo (pu3MKe Ui peleHus
TEOPETUYECKUX U MPOU3BOJICTBEHHBIX 3a71ad.

1.2. KoMmneTeHIIUN M HHAUKATOPBI UX JOCTUKEHH I
YK-1. CnocobGeH ocCylecTBIsITh MOUCK, KPUTUUYECKUN aHadu3 M CUHTE3 HH(OpPMAIIUH,
MPUMEHSTh CUCTEMHBIN TOJIXO/1 JJIsl pEIICHHUs TOCTABICHHBIX 33124

Kon u HaumeHnoBanmue dopmupyemsbie 3YH
HUHAUKATOpa JOCTHKECHUS
KOMIIETECHITUH

n-1. YK-1 3HAHUS OO0yuaroImuiics TO/DKEH 3HATh OCHOBHBIC (DU3HUCCKHE OTIBITHI M METOJIBI

Ocy1mecTBIIsIeT OUCK, WCCIIeIOBaHMs1, HA3HAYECHNE U NPHHIIUIIBL ISHCTBUSI BAXKHEUIINX (PU3MIECKIX

KPUTHUYECKUI aHan3 U npudopos (51.0.10 — 3.1)

CUHTE3 WHPOPMAIUH, YMEHUS OO0y4aromuiicss JOJKEH YMETh paboTarh ¢ mpubopamMu U 000pyI0BaHUEM

MPUMEHSIET CUCTEMHBIH (pu3mueckoii 1abopaTopum, NCTIOIH30BaTh METO/IBI aJICKBATHOTO

TIO/IXOI JUISl PETCHUS (hM3MUECKOr0 MOJIETTMPOBAHMS JUIS PEIICHHS THIIOBBIX 3a1a4

MOCTaBJIECHHBIX 3a/1a4 npodeccronanproi fesitenpHoctH (61.0.10 - V1)

HaBbIKH OOyyaromuiics T0JDKeH BIIAAETh HaBBIKAMHU TIPUMEHEHHUSI OCHOBHBIX

METOJIOB (PH3NKO-MAaTEMAaTHYECKOTO aHalIN3a [l PEIICHNS TUIIOBBIX 3a/1a4
npodeccrHoHaIbHON NeSTEIbHOCTH; HaBBIKaM1 IPaBHIIBHON 3KCILTyaTaIlH
OCHOBHBIX ITPHOOPOB U 000pyAOBaHuA (HU3NIECKOH TabopaTopuy;
00paboTKN ¥ HHTEPIPETUPOBAHUS pe3ynbTaToB skcepuMenTa (b1.0.10 -
H.1)

OIIK-1. CmocobeH nmpuMeHsTh 0a30BbIe 3HAHUS (PyHIaMEHTAIBHBIX Pa3/IeIOB HAyK O 3eMIle,
€CTECTBEHHOHAYYHOTO M MaTeMaTW4yecKOro IUKJIAa MPU PElIeHHH 3a1ad B OOJIACTH JKOJIOTHH H

IPUPOAOIIOIB30BAHUS
Kon u HaumeHoBanue dopmupyembie 3YH
HMHAWKATOPa JOCTIKCHUS
KOMIETEHITHH
NnJI-2. OIK-1 3HAHUSA OOy4aromuiicst JOJKEH 3HATh OCHOBHBIE (PM3NUECKUE BETMIMHBI, TIOHSTHS,
IIpumensieT 6a30BbIe 3HAHUS sBnenus, 3akousl (51.0.10 —3.2)
€CTeCTBEHHOHAYYIHOTO 1 YMEHUS OO6yuaromuiicsi TOHKEH YMETh UCTOJIKOBBIBATh CMBICT (PH3MUYECKUX
MaTeMaTU4eCcKoro IUKIIa BEJIMYHH U TOHATHH; YKa3bIBaTh, KAKHME 3aKOHBI ONMCHIBAIOT (QH3HUECKUE
IIPY PELLECHUU 3a1a4 B sBeHusi U npoueccsl (51.0.10 - V.2)
00I1aCTH SKOJIOTHH 1 HaBBIKU OOyuaromuiics J0JDKEH BIIaAETh HaBBIKAMU MCIOJIB30BaHHUsI OCHOBHBIX
NpUPOJIOTI0JIb30BAHNU (hM3MUECKMX 3aKOHOB U IIPUHIIMIIOB /SIS PELICHHsI THITOBBIX 3a/1a4
npodeccuonansHoii aesitensaoct (51.0.10 - H.2)




aKaJleMUYeCcKuX yaca (fanee yacon). Jucuurinaa uzydaercs:

2. Mecto aucuumuinHbl B cTpykrype OIIOIT
JuctunnmHa «Pu3nka» OTHOCHUTCS K 00s3aTeIbHOM YacTH OCHOBHOW Mpo(deCCHOHATBbHON
oOpa3oBareibHON IIpOorpaMMBbl OakagaBpHara.

3. O0beM IMCHUILUIMHBI M BHbI Y4eOHOH padoThI
3aueTHeiX enuHunbl  (3ET), 180

O0peM guctIumMHLL  «Pu3nKa» cocraBiIder 5

- ouHas ¢opma obydenus B 1 u 2 cemecTpax

3.1. Pacnpenejienne 00beMa JMCHUILUIMHBI 110 BUJIAM Y4eOHOii padoThI

Bun yueGHOI paboThI

KonnyecTBo yacos

0 OYHOU popmMe oOyueHUs

Konrakrnas padora (Bcero) 74
B TOM YHCJIe MPAKTHYECKas MOATOTOBKA
Jexyuu (J1) 32
Jlabopamopnvie 3anamus (J13) 42
CamocrosiTeibHas padora odyuawuuxcs (CP) 79
Kountpoanb 27
3ayer
JK3aMeH
Hroro 180
3.2. Pacnipenesienue yueOHOTr0 BpeMeHH 1O pa3jiesiaM U TeMaM
Ounas ¢popma o0yueHust
B TOM YHCIIE
Ne Bcero | KOHTaKkTHas
oMb HaumenoBanue pasaesioB u TeM HACOB paGota CP KOHTPOTE
J JI3
1 2 3 4 5 6 7
Pasnen 1. Mexanuka
11 Marepus. JIBrmxeHne 3 3 X
12 du3nveckre BENNYMHbBI U UX u3Meperne. OCHOBHbIE 26 2 0.6 X
H3MEpHTEIbHbIC TIPUOOPHI
1.3 MeTomuKa BEIIOJHEHHs HENOCPEICTBCHHBIX H3MEPCHUH 2,6 2 0,6 X
14 Mertomuka BEIIOHEHUs] KOCBEHHBIX M3MepeHuit. [padnaeckmii 26 2 06 X
' croco0 IpeACTaBICHHUs PE3yNETaTOB U3MEPEHH ' '
1.5 DJIeMEHTHI IOCTYNATEIbHOTO ABMKCHHUS 2,1 2 0,1 X
1.6 [IpoBepka 3aKk0Ha COXpaHEHHsI IMITYIIbCa 2,6 2 0,6 X
1.7 DJIeMEeHTHI BpaIaTeIbHOTO IBHYKCHUS 2,1 2 0,1 X
1.8 M3yueHre 0CHOBHOTO 3aKOHA JHHAMHUKH BpAIICHU 2,6 2 0,6 X
1.9 DJIeMEeHTHI KoslebaTeIbHOE JIBIKEHNE 3 3 X
110 HccrnenoBanue koire0aTeIbHOTO IBUKCHUS, N3MEPEHUE 26 2 06 X
YCKOpEeHHs CBOOOTHOTO MaJCHHUS TIPU MOMOIIY MasiTHUKA ' '
1.11 MexaHndeckue BOJHBI 2,1 2 0,1 X
1.12 OcHOBBI CHIELIMAJIBHON TE€OPUH OTHOCUTEJILHOCTH 3 3 X
Paznen 2. MonekynsipHasi pu3uka U TEpMOAMHAMUKA
21 OcHOBBI MOJIEKYISIpHO-KHHeTHYecKoi Teopuut (MKT). 2.1 2 0.1 X
SIBnenus nepeHoca
2.2 MouteKyIisipHbIe SIBJICHHS B razax 3 3 X
2.3 MoseKymsipHBIE SIBICHHSI B XKHJIKOCTSIX 3 3 X
2.4 Wccnenosanne TeUeHUs BI3KOM KUIKOCTH 2,7 2 0,7 X
HccnenoBanue cBONCTB IIOBEPXHOCTHOTO CJI0S )KUJIKOCTH,
25 n3MepeHne ko3¢ (UIMeHTa TOBEPXHOCTHOTO HATSKEHUS 2,7 2 0,7 X
KHUJIKOCTH
2.6 MoJIeKy/SIpHBIC SIBJICHHUSI B TBEPABIX TelIaX 3 3 X
2.7 W3yuenue 3akona ['yka 2,6 2 0,6 X
2.8 M3MepeHne MOIyIIsl yIIPYTOCTH 2,6 2 0,6
2.9 IlepBoe HAaYaI0 TEPMOANHAMHKH 2,1 2 0,1 X
2.10 BTopoe Hayao TEPMOIUHAMHUKI 2,1 2 0,1 X




Paznmen 3. DnekTpuIecTBO U DJIEKTPOMArHETU3M

3.1 DJIEKTPUYECKOE TI0JIC B BAKYyME 2,1 2 0,1 X

32 DnexTpudeckue nenu. M3mepenne Gu3ndecKux BEIMINH 26 5 06 X
JNECKTPOU3MEPUTEIHHBIME MPHOOpaAMHU ' '

3.3 BelecTBo B 3IEKTPUUYCSCKOM TOJIE 3 3 X

3.4 ITocTosiHHOE MarHUTHOE TOJIEe B BAKYYME U BEIIECTBE 2,1 2 0,1 X

3.5 Hccnenosanne MarHUTHOTO ITOJIST IOCTOSSHHOIO MAarHUTa 2,7 2 0,7 X

36 HccnenoBanue 3MEKTPONPOBOTHOCTH MOTYTPOBOTHIKOB. 27 5 0.7 <
M3yueHne moaynpoBOAHUKOBOTO MO/ ' '

37 JIBmoKeHME 3apsKCHHBIX YaCTHIL B JICKTPUUCCKOM U 7 7 <
MArHUTHOM IOJIC

3.8 IToCTOSIHHBIN ANEKTPUUECKUN TOK 7 7 X

39 DJIeKTpOMarHUTHAs MHIYKIIMS U IIEPSMEHHBIN 3JICKTPHUCCKUIN 2 5 <
TOK

310 HccnenoBanue NepeMEHHOTO U BBIIPSIMIICHHOTO TOKA MPU 55 5 35 <
MOMOIIH ocIruiorpada ' '

3.11 DJICKTPOMArHUTHOE TMOJIE 2 2 X

Pasznen 4. Onruka

4.1 OeMeHTHl TeOMEeTPUYECKOH ONTUKU 7 7 X

492 W3mepenue mokasareis IpeIoOMIICHHS U KOHIICHTPALUU 55 5 35 <
pPacTBOPOB PehPAKTOMETPOM ' '

43 W3mMeperne pa3MepoB MabIX 0OBEKTOB IIPH IIOMOIIN 5.5 2 35 X
MHKpPOCKOTIa

4.4 M3MepeHue npezena pa3penieHusi ONTHISCKOTO MpUoopa 55 2 3,5 X

4.5 DJIEMEHTHI BOJTHOBOH ONTHKH 4 4 X
HccrnenoBanne BOJHOBBIX CBOMCTB CBETa, M3MEPCHUE IITHHEI

4.6 CBETOBOM BOJIHEI IPH MTOMOIIHY TU(PPAKINOHHON PEIICTKH MIPH 55 2 3,5 X
PSAMOM TaJICHUH CBETA
HccrnenoBanne BOJTHOBBIX CBOMCTB CBETa, M3MEPCHUE TIITHHEI

4.7 CBETOBOM BOJIHEI IPH MTOMOIIH TU(PPAKINOHHONW PEIICTKH MIPH 55 2 3,5 X
HAKJIOHHOM IaJICHUU CBETa

48 W3yueHue nonspuMerpa, H3MepeHre KOHIICHTPAIUH 55 5 35 <
pPacTBOPOB ONTUYCCKH AKTHBHBIX BEIICCTB

4.9 ['pajlynpoBKa CIEKTPOCKOIIA M UCCIIEI0BAHHE CIIEKTPOB 5,5 2 3,5 X

4.10 DneMEeHThI KBaHTOBOM ONTHUKH 2 2 X

Paznen 5. KBanroBas ¢u3nka. Pu3nka aTroMa, aTOMHOTO Sijpa M JIEMEHTapHBIX YaCTHIL

51 DneMeHThl KBaHTOBOH MEXaHUKH 2 2 X

5.2 OneMeHThl pHU3MKK aToMa 2 2 X

5.3 OneMeHThl pU3MKK aTOMHOTO sSiJjpa U 3JIEMEHTapHbBIX YaCTHUI] 2 2 X
KonTpons 27 X X X 27
Htoro 180 32 42 79 27

4. CTpyKTYypa U colep:KaHue THCHUIIMHBI, BK/JII0Yalollee MPAKTHYECKYI0 MOAT0TOBKY

[IpakTHdeckass TOATOTOBKA MPU pead3aliKi y4eOHBIX MPEIMETOB, KYpPCOB, TUCITUILIAH
(Momyneit) oOpraHmM3yeTcs IyTeM TIPOBEICHUS  TNPAKTHYCCKUX  3aHATHH, MPAKTHKYMOB,
1ab0paTOPHBIX paOdOT U MHBIX aHAJIOTHYHBIX BUIOB yUeOHOU NEATEIBHOCTH, MPEAYCMATPUBAIOIINX
ydacTHe OOYYalolMXCs B BBITIOJTHEHWH OTICIBHBIX DJIEMEHTOB DPa0OT, CBSA3aHHBIX C Oymymien
npodeCCHOHABHON AEATEIbHOCTHIO.

[TpakTHdeckas MOArOTOBKA MOXKET BKITFOYATh B CEOST OT/ICIIBHBIC 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpBIE MpEeAyCMAaTPUBAIOT Tepenaady yueOHoi uHpopmanuu o0ydaronimmcs, HEOOXOMUMON s
MOCJIEAYIOLIETO BBIMOJIHEHUS pa0oT, CBA3aHHBIX ¢ Oynyien nmpodeccuoHanbHON ASITETbHOCTHIO.

PexomeHnyeMblii 00beM MPaKTUYECKON MOATOTOBKH (B MPOIEHTaX OT KOJIWYECTBA YacOB
KOHTAKTHOM paOOThI) IS TUCIUTIIINH, PEeaTU3YIOMINX

- yauBepcanbHble KomnereHmu (YK) ot 5 10 15 %

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




4.1. Conep:kanue TUCHUNIMHBI

Pa3nen 1. Mexanuka

Marepust 1 ee Buabl. J[Buxkenue u ero ¢opmel. KnHemaTnka mocTynareibHOTO JBUKECHUSI.
JluHaMHKa NOCTYNATEIbHOTO JBHUYKEHUSA. ODHEPreTUYECKHE XapaKTEPUCTUKHU MOCTYHaTEIbHOTO
nBikeHus. KuHemaTuka BpamiaTeslbHOro JBWKEHUs. JlMHAMUKa BpalaTeIbHOTO JIBHXKCHHS.
DHepreTuyeckue XapakTEPUCTUKHU BpAIIATEIbHOIO JBMKEHHS. XapaKTEpPUCTUKH KojebaTerabHOe
JIBUKCHHE. BUIbI MEXaHMUYECKHUX KOJeOaHW W WX ypaBHEHHS. [ apMOHHYECKHN OCIHIUISATOP.
BonHOBOI mpouecc U ero XapakTepUCTHKU. TUIbl MEXaHMYECKUX BOJIH. OCHOBHBIE IOJOKEHUS
crenpanbHoil  Teopun oTHocuTelbHOCTH (CTO). OcCHOBHBIE 3aKOHBI CIEIUATBLHON TEOPHH
OTHOCHUTEJIbHOCTH.

Pasznea 2. Mosekyasipaasi Gu3MKa ¥ TEPMOAUHAMUKA

OcHOBHBIEC TIOHSITUST WM YypaBHEHUS MOJICKYISIpHOW (u3uku. OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOW TeOpuH. JIBM)KEHHE MOJIeKyad BelIeCTB. SIBIeHHs mepeHoca.
MonexyinsipHble siBIeHUsI B Ta3ax. MoJIeKyIspHbIe SIBICHUS B )KUAKOCTIX. MOJEKYJISIpHbIC SBICHUS
B TBepAbIX Teinax. OCHOBHBIE MOHATUSA TEPMOJMHAMHUKU. BHyTpeHHss1 sHeprus rasza. TemsoBoe
usnydenue. llepBoe Havaio TEPMOJMHAMHKHA M €r0 NMPUMEHEHHE K H30mpoleccaM. TersoBbie
JBUraTeNnu. JHTponus. Bropoe Hauano TepMOAMHAMUKH.

Pa3nes 3. DiieKTpUYecTBO M 3J1eKTPOMAaTrHEeTH3M

DIEeKTPOCTaTUKA. DJIEKTPUYECKOE IO0JIE B BaKyyMe. BemecTBo B 3JIEKTPUUECKOM IOJIE.
OCHOBHBIE TIOHSITUSI TIOCTOSIHHOTO JJIEKTpUUECKOro Toka. OCHOBHBIE 3aKOHBI ITOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA. [IOCTOSHHBIN ANEKTPUYECKUI TOK B Pa3IMYHbIX cpelnax. MarHuTHoe moie,
€ro CBOMCTBA U XapaKTEPUCTUKH. MarHUTHBIE CBOMCTBA BEIIECTB. DIEKTPOMArHUTHASI MHIAYKITUS U
caMouHAYyKIus. IlepeMeHHbIi 3JeKTpUYECKUd TOK. DIEKTPOMArHUTHOE MoJIe. DIEKTPOMarHuTHhIE
Kosie0aHusl. DIEKTPOMArHUTHBIC BOJTHEI.

Pasznea 4. OnTuka

DneMeHThl reomeTpuueckoit ontuku. Mutepdepenmus ceera. Judpakuus u nossipusaius
ceera. Jlucnepcus cera. TemnmoBoe u3myuenue. Dotorddexr. Dddexkr Komnrona. J[aBnenue
CBeTA.

4.2. Conep:xkaHue JeKIUi
Ounas ¢popma o0yueHust

Ne /it Kparkoe conepxanue nexkuui KomuuectBo | IlpakTuueckas
4acoB TIOATOTOBKA
1 DJIEeMEHTBI IOCTYIIATeJIFHOTO JABHKEHHS 2 +
2 DJIeMEeHTHI BPalaTeIbHOTO IBH)KCHHUS 2 +
3 MexaHH9IeCKUE BOTHBI 2 +
4 OcHOBBI MOJICKYIsipHO-KHHeTHUecKOoi Teopuu (MKT). SBnenus mepeHoca 2 +
5 [lepBoe HaYaI0 TEPMOAWHAMHKH 2 +
6 Bropoe Hauano TepMOJMHAMUKU 2 +
7 DJIeKTpUYecKoe 1ojie B BAKyyMe 2 +
8 [TocTosiHHOE MarHUTHOE TOJIE B BaKyyMe M BEIIECTBE 2 +
9 DJekTpoMarHuTHast MHAYKIUS U IEPEMEHHBIN JJISKTPUUECKHH TOK 2 +
10 ONEeKTPOMAarHUTHOE MOJIE B BAKYyMe 2 +
11 OneMeHTbl BOTHOBOW ONTHKU 4 +
12 OneMeHTh! KBAaHTOBOM ONTHKH 2 +
13 OneMeHTbl KBAHTOBOM MEXaHUKHU 2
14 DjeMeHTHl PU3HMKU aToMa 2 +
15 DieMeHTH! PU3MKN aTOMHOTO sIpa M 3JeMEHTapHBIX YaCTHI] 2 +
Hroro 32 17%
4.3. Conep:xanue J1a00paTOPHBIX 3aHATHI
Ounas ¢popma o0y4eHust
No HanMenoBanue 1abopaTopHBIX 3aHATHI KomnuectBo | IlpakTrueckas
n/m 4acoB MIOATOTOBKA
1 | ®usndeckue BeNUIMHBI U UX n3MepeHne. OCHOBHbBIC U3MEPHUTEIIbHbIC TPHOOPHI 2 +
2 | Meroauka BEIIOJIHEHHS HEIIOCPECTBEHHBIX U3MEPEHHUI 2
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3 | MeroauKa BBIMOIHEHHS KOCBEHHBIX M3MepeHuil. [ padudeckuii criocod 2 +
NPEJICTABIICHUS PE3YIBTATOB U3MEPEHHS

4 | TlpoBepka 3aKOHA COXpaHEHHsI UMITYIIbCa 2 +

5 | M3yyeHne oCHOBHOIO 3aKOHA TMHAMHKH BpaIlICHHS 2 +

6 | MccnenoBanue koaebaTeIbHOTO ABMKEHHS, N3MEPEHUE YCKOPEHHUS CBOOOIHOTO 2 +
NaJICHUs! IPHU TOMOIIM MasiTHUKA

7 | MccnenoBanue TeueHUs BSI3KOH JKUAKOCTH 2 +

8 | HMccnenoBanue cBOWCTB MOBEPXHOCTHOTO CJIOS )KUAKOCTH, U3MEPEHHE 2 +
KO3 pHIIHIEeHTa HOBEPXHOCTHOTO HATSDKEHUS! KHJIKOCTH

9 | M3yuenne 3akoHa ['yka 2 +

10 | Vi3smepeHue Moayis yIpyrocTH 2

11 | Dnexrpuueckue nenu. MsmMepenne GU3MYECKUX BETUYNH 2 +
IEKTPOU3ZMEPHUTENLHBIMU IPHOOPaMU

12 | HccaenoBaHue MarHMTHOTO HOJISL IOCTOSIHHOTO MAarHUTa 2 +

13 | UccnenoBaHue 31eKTPONPOBOJHOCTH MOIYIPOBOJHHUKOB. V3ydeHue 2 +
MOJIYTIPOBOAHUKOBOTO MO/

14 | UccnenoBaHue NEPEeMEHHOTO U BBIIPSIMIIEHHOTO TOKa MPH MTOMOIIU 2 +
ocruiorpada

15 | H3mepenue nokaszaress MPEeIOMIICHUS U KOHIIEHTPALUH PACTBOPOB 2 +
pedpakromerpom

16 | N3mepenue pa3MepoB MAITBIX OOBEKTOB MPU OMOIINA MUKPOCKOIA 2 +

17 | W3mepenue npeiena pa3penieHns ONTHISCKOro npuoopa 2

18 | HccrenoBaHue BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE [UTMHBI CBETOBOI BOJIHBI 2 +
[PU IOMOUIH AU(PPAKIIMOHHON PEIISTKH IPH IIPSIMOM M/ ICHUU CBETA

19 | HccrnenoBanue BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE [UTMHBI CBETOBOI BOJIHBI 2
[P IOMOUIH AU(PPAKIMOHHON PEIISTKH IPH HAKIOHHOM Ia/ICHUU CBETa

20 | UzydeHue nonspuMeTpa, M3MEPEHHE KOHLIEHTPAI[UH PACTBOPOB ONTHYCCKU 2 +
AKTHBHBIX BEILECTB

21 | I'pagyupoBKa COEKTPOCKOINA M UCCICIOBAHUE CIICKTPOB 2 +
Hroro 42 18%

4.4. Conep:kaHue NPAKTHYECKUX 3aHATHI
[IpakTHueckue 3aHATHS HE IPELyCMOTPEHBI

4.5. Buabl 1 coiep:kaHne CAaMOCTOSATEIbHOM PadoThl 00y4arommXxcsi
4.5.1. Buabl caMocTosITeJIbHOI padoThl 00y4aloImMXxcs

Buasl camocTosTenbHON paboTHI 00yJYarOIIUXCs

KomngectBo wacos

o 04HOH popMe oOyUeHHS

[TonroroBka K 1a00paTOPHBIM 3aHATHSAM H K 3aIUTE JJAOOPAaTOPHBIX padboT 38
CamocTosTeIbHOE H3yUEHHE OTAEIBHBIX TEM M BOIIPOCOB 35
INoaroToBka Kk 3auety 6
Hroro 79
4.5.2 CoaepxxaHue caMOCTOSITEIbHON PadoThl 00y4aK0IMXCS
Ne n/n HanmenoBanue TeM 1 BOIIPOCOB KonnuecTBo yacoB
10 OYHOH popme
0o0yJeHus
Marepus. JIBuxeHnue 3
duznueckue BeJIMUNHBI U X U3MepeHne. OCHOBHBIE H3MEPUTENIbHBIE TPHOOPHI 0,6
MeToznKa BHIIIOJIHEHHS HEITOCPEICTBEHHBIX N3MEPEHUH 0,6
Metouka BEITIONHEHHS] KOCBEHHBIX H3MepeHuit. [ padudeckuii ciocod 06
[IPEJ/ICTABIICHUsSI PE3YJIbTATOB H3MEPEHHS '
OeMeHTHI MOCTYNATEeIbHOTO ABHKCHHUS 0,1
[TpoBepka 3akOHa COXPaHEHHs UMITYJIbCa 0,6
DJeMEeHTHI BpaIaTeIbHOTO IBIKEHHS 0,1
M3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIICHUS 0,6
OneMeHTHI KoIe0aTeIbHOE IBIKCHHUC 3
10 HccnenoBanue koneOaTeIbHOTO ABIDKEHUS, H3MEPEHNE YCKOPEHUST CBOOOTHOTO 06
1aJICHUS IPH OMOIIM MasiTHUKA '
11 MexaHu4ecKue BOIHBI 0,1




12 OCHOBBI CIICIMAIBHON TEOPUH OTHOCHTEIBHOCTH 3
13 OCHOBBI MOJIEKY/ISIpHO-KMHETHUECKOH Teopur (MKT). SIBieHus nepeHoca 0,1
14 MonekymsipHbI€ SBISHHUS B ra3ax 3
15 MoneKyisipHbIC SBICHUS B )KHJIKOCTSIX 3
16 UccnenoBanne TedeHNs BI3KOM KUIKOCTH 0,7
17 HccnenoBanue CBOWCTB IIOBEPXHOCTHOTO CJIOS KHIKOCTH, H3MEPEHHE 07
KO3 QHIIMEHTa NOBEPXHOCTHOTO HATSKEHUSI KHIKOCTH '
18 MoJieKyIsipHbIC SIBJICHHS B TBEP/IBIX TeIax 3
19 W3zyuenue 3akona ['yka 0,6
20 V3mepeHne MoaysIst yIPYrOCTH 0,6
21 IlepBoe Haua10 TEPMOAUHAMUKHU 0,1
22 Bropoe Hauasio TepMOJMHAMUKI 0,1
23 OneKkTpuueckoe Nonie B BaKyyMme 0,1
24 Onextpuydeckue nenu. Mzmepenue GU3NUECKIX BETHINH 06
IEKTPOU3MEPHUTEIHHBIMU IPHOOPaMH '
25 BeliecTBo B 2IEKTPUYECKOM MOJIE 3
26 ITocTosiHHOE MarHUTHOE TI0JIE B BAKYYME U BEIIIECTBE 0,1
27 VccnenoBanne MarHUTHOTO TOJISL TIOCTOSIHHOTO MarHuTa 0,7
28 HccnenoBanue 371€KTPOIIPOBOHOCTH MOTYIPOBOAHUKOB. M3ydeHue 07
HOJIYIIPOBOJHUKOBOIO JIMO/IA '
29 JIBrKeHHe 3apsHKEHHBIX YaCTHIL B SIEKTPUUECKOM U MarHUTHOM I10JIe 7
30 [TocTOSIHHBIN MEKTPUUECKUI TOK 7
31 DJeKTpOMarHUTHasE MHAYKLUS U IEPEMEHHBIN IEKTPUUESCKHH TOK -
32 HccrenoBanue MepeMEHHOTO M BRIMPSIMIICHHOTO TOKA MPY IOMOIIH ociyutorpada 3,5
33 DICKTPOMArHUTHOE T0JIC -
34 DJeMEHTHI TeOMETPUIECKOM ONTUKU 7
35 W3mepenune noka3zaress MpesioMIICHHS! 1 KOHIIEHTPALUH PacTBOPOB 35
pedpakroMeTpoM '
36 H3mepenue pa3MepoB MaJlbIX 0OBEKTOB PU MOMOLIM MHUKPOCKOIA 3,5
37 W3mepenue npejena pa3penieHnsi ONTHUECKOro npubdopa 3,5
38 DneMeHTHI BOTHOBOW OITHKH -
39 HccnenoBanue BOJTHOBBIX CBOMCTB CBETA, M3MEPEHHE JUTMHBI CBETOBOI BOJIHBI IIPU 35
NOMOLIH TU(PPAKIMOHHOM PEIIETKH MPU MPSIMOM 1aICHUH CBETa '
40 HccnenoBaHue BOIHOBBIX CBOMCTB CBETa, H3MEPEHHUE JUTMHBI CBETOBOI BOJIHBI IIPU 35
NOMOLIH TU(PPAKIHOHHOM PEIISTKU NPU HAKJIIOHHOM IaJICHUH CBETa '
41 H3yueHue nonsipuMeTpa, M3MepeHre KOHICHTPAIUH PACTBOPOB ONTHYECKH 35
AKTUBHBIX BELICCTB '
42 ['pagynpoBKa CIIEKTPOCKOIA U UCCIICIOBaHUE CIICKTPOB 3,5
43 DeMeHTHI KBAHTOBOH ONTHKH -
44 DeMeHTHI KBAHTOBOM MEXaHUKH -
45 DneMeHTH (pHU3UKH aToMa -
46 DneMeHThl PU3MKK aTOMHOTO SIpa U YJIeMEHTapHbIX YacTHUIL -
Hroro 79

5. Y4eOHO-MeTOANYECKOI 00ecniedeHHe CAMOCTOSITeIbHOM PadoThl 00yUYaroIuXCcs M0
AUCHUTLINHE

Y4eOHo-MeTouueckue pazpaboTku umerorcs B Hayunoit 6ubnuoreke ®I'60Y BO HOxHo-
VYpanscknuii [AY:

1. ®u3uka [DNEKTPOHHBIN pecypc|: METoIWYeCKre yKa3aHHs K JTaOOpPaTOPHBIM 3aHSATHIM
JUIs 00ydJaronuxcsi 1Mo HampapiieHnto noarotoBku: 05.03.06 Dkomorust U MPHUPOAOIIOIB30BAHUE,
HANpPaBIEHHOCTh OJKOJNOTHYECKUH MEHEPKMEHT M JIKOOE30MacHOCTh, YPOBEHb  BBICIIETO
obpaszoBanms OakanmaBpuar, popma obyuenuss — ouynas / Cocrt. C.B. [llamuna, H.P. Illtanesa. -
Tpowunk: OxHO-Ypanbckuii T'AY, 2023. — 103 c. Pexxum JIOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=9948.

2. Ilamuna, C. B. ®usuka [DIEKTPOHHBIA pecypc|: METOAWYECKHE PEKOMEHAALMU I10
OpraHM3allil CaMOCTOSITENIbHONM paboThl Al OOyYaloIIMXCsl IO HANpaBJIEHUIO MOATOTOBKHU:
05.03.06 Dxonoruss ¥ MPUPOAOIOIH30BAHUE, HAMPABICHHOCTh OKOJOTMYECKUN MEHEIKMEHT U
sK00e30macHoCTh, popma obydenust — ounas / C. B. lllamuna. - Tpowurk: KOxHO-Ypansckuii [AY,
2023. - 41 c. Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=9948.
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https://edu.sursau.ru/course/view.php?id=9948

6. @OoH/1 O1IEeHOYHBIX CPeCTB A5 MPOBeIeHUs IPOMEKYTOUHOI aTTecTanuu
00y4aroIUXCH M0 JMCUHUIIHHE
Jlnisi yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKH oOydaromuxcsi TpedboBanusm OI'OC
BO pa3zpabotan GoHA OIEHOUYHBIX CPENICTB AJIs TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEICHUS
IPOMEXYTOYHOM arTecTanui oOyyaromuxcs 1o jaucuuruinHe. @OHA OIEHOYHBIX CPEICTB
npexacrasieH B [Ipunoxxenun.

7. OcHOBHAasI M IONOJIHUTE/ILHAS Y4eOHasi JIUTepaTypa, Heo0XoAuMast JIJIs 0CBOECHHS
AUCHHUILTHHBI
OcHOBHasi ¥ JONOJHUTENbHAS ydeOHas nuTeparypa umeercs B Hayunoit Oubiamoreke u
ANEKTPOHHOU MH(pOpMarmorHo-o0pazoBareabHoi cpeae ®I'EOY BO IOxHo-Ypanbckuii ['AY.

OcHoBHas:

1. I'pabosckwuii, P. . Kypc ¢usuku / P. U. I'paboBckuii. — 14-e u3n., crep. — CaHkT-
[TetepOypr : Jlanb, 2024. — 608 c. — ISBN 978-5-507-47391-5. — Texkcr : anekTpoHHbIH // JIaHb :
IEKTPOHHO-OnOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/367019. — Pexum
JIOCTYTIA: JIJISl aBTOPH3. MOJIb30BATEIICH.

2. UBanos, U. B. OcHoBbI pusuku u 6nodusuku : yauebHoe nmocodue / V. B. iBanoB. — 2-¢
u3M., uctp., non. — Cankt-IletepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-1350-8. —
Texct : onekrponneid // Jlamp : dnekTpoHHO-OMOmmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/210917. — Pexxum noctyma: JJisi aBTOPHU3. TIOJIb30BaTEIICH.

3. Kamamnukos, H. Il. ®wusuka. MaTtepner-tectupoBanue OazoBbix 3Hanmii / H. II.

Kanamnukos, H. M. KoxeBHukoB. — 3-¢ uzf., crep. — Cankr-IlerepOypr : Jlans, 2024. — 152 c.
— ISBN 978-5-507-48771-4. — Texkct : »nexTpoHHbIH / JlaHb : 3IEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/362912. — Pexum pocTyna: yis aBTOPHS3.
II0JIB30BATEIIEH.

4. llamuna, C. B. ®u3uka. DnekTpuyecTBO U dIekTpoMarHetusm. Ontuka. dusnka atoma u
aTOMHOTO sifipa : yueOHoe nocoobue s By3oB / C. B. lllamuna. — Cankr-IletepOypr : Jlans, 2022.
— 172 c¢. — ISBN 978-5-8114-8856-8. — Tekct : a3nekTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/200375. — Pexum noctyma: s
aBTOPH3. MOJIH30BATEICH.

JdonmostHuTEeIbHASA

1. 3ucman, I A. Kypc obmeli ¢pusuku. B 3 tomax. Tom 1. Mexanuka. MonekynspHas
¢u3uka. Konebanus u BomHbI : yueOHOe nocobue it By3oB / I. A. 3ucman, O. M. Tonec. — 1l-e
u3a., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 340 c¢. — ISBN 978-5-507-47680-0. — Texcr :
ANEKTPOHHBIH // Jlanp : 3NIEKTPOHHO-OMOIOTe HAS CUCTEMA. — URL:
https://e.lanbook.com/book/404006. — Pexxum gocTyma: i aBTOPHU3. TOIb30BaTEICH.

2. 3ucman, I. A. Kypc obmeit pusuxu. B 3 1. Tom 2. DnekrpuuectBo u Maruetusm / I. A.
3ucman, O. M. Tomec. — 9-e¢ m3x., ctep. — Cankr-IlerepOypr : Jlans, 2022. — 360 ¢. — ISBN
978-5-507-44379-6. — Tekct : anekTpoHHBIN // JlaHb : 3JIEKTpOHHO-OMONIMOTEUHAs cucTeMa. —
URL.: https://e.lanbook.com/book/222653. — Pexwum gocTyma: s aBTOPHU3. MOJIb30BaTeIeH.

3. 3ucman, I. A. Kypc obmeit ¢pusuku : yuebHoe mocobue s By3oB : B 3 Tomax / I A.
3ucman, O. M. Tomec. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022 — Tom 3 : Onrtuka.
®dusuka atoMoB U Moiekyn. dusnka aroMHOro siapa u Mukpodactun — 2022. — 504 c. — ISBN
978-5-507-44508-0. — Tekct : ameKTpoHHBIH // JlaHb : 3JEKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/233285. — Pexwum noctyma: s aBTOPH3. MOJIb30BaTENICH.

4. Jlusenues, H. M. Kypc ¢usuku : yuebnux / H. M. JluBeHueB. — 7-e u3m., crep. —
Canxkr-IlerepOypr : Jlanb, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 21€KTPOHHBIH //
Jlaup : anekTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/210782. —
Pexxum octymna: s aBTOpU3. MOJIb30BATENCH.

5. ®usuka [DneKTpoHHBIA pecypc]: yuebHoe mocodue it 00ydaroImmxcs MO HapaBICHUIO
noarotoBku  35.03.07: TexHomorusi MpOM3BOACTBA U MEpepabOTKH  CeIbCKOXO35HCTBEHHOM
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https://e.lanbook.com/book/367019
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/362912
https://e.lanbook.com/book/200375
https://e.lanbook.com/book/404006
https://e.lanbook.com/book/222653
https://e.lanbook.com/book/233285
https://e.lanbook.com/book/210782

NPOIYKIIMK, YPOBEHb BbIciIero oOpasoBanus: Oakamaspuar / C.B. Ilamuna ; FOxHO-Ypanbckuii
I'AY, NuctutyT BetepuHapHOM MenuiuHbl.— Tpouik: FOxxHo-Ypanbckuii ['AY, 2020. — 138 c.
Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf.

8. Pecypchbl nHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOI ceTu « MHTepHET,
Heo0XoAuMblIe /115l OCBOEHHUS TUCHUILINHBI

1. DnexkTpoHHO-OMONMMOTeUHAsT cUcTeMa u3aarenbcTBa «JIaHb» [DNeKTpoHHBIA pecype]. —
Canxkr-ITerepoypr, 2010-2025. — Pesxum gocryma: http://e.lanbook.com/. — Jloctym 1o JOTUHY U
apoko.

2. Hayunas onektponnas Oubmuoreka eLIBRARY.RU [DnekrtponHBI pecypc]
[mHpOpManmoHHO-aHaMUTHYECKH TopTan]. — Mocksa, 2000-2025. — Pexum pocryna:
http://elibrary.ru/.

3.  DnekTpoHHO-OMOIMOTEUHAss CcUCTeMa «YHHBEPCHUTETCKas OWOIMOTeKa OHJIAHH
[DnexTponHbIii pecypc]. — Mocksa, 2001-2025. — Pexxum noctyma: http://biblioclub.ru/. — Toctyn
0 JIOTUHY U TapOJIIo.

4. IOxxHO-YpanbCKuil TOCYJapCTBEHHBIN arpapHblil YHUBEPCUTET [DIEKTPOHHBIN pecypc] :
oduir. caiit. — 2025. — Pexxum poctyna: https://sursau.ru/about/library/contacts.php.

9. Metonnueckue ykazanus J1Jis1 00y4arOLIUXCS 110 OCBOECHHIO N CHMILIMHBI

VY4aebHO-MeToaMUeCKre pa3paboTku uMeroTcs B Haywnoit OuOnmuoTexe M AIEKTPOHHOMN
uH(popMaImonHo-o6paszosarensHoil cpene PI'BOY BO FOxno-Ypanbckuii [AY:

1. ®usuka [DJAEKTPOHHBIA pecypc|: METOAUYECKUE YKa3aHHUs K J1aO0OpaTOpHBIM 3aHSATHSM
uist oOyvaromuxcsi 1mo HampasieHuto noaroroBku: 05.03.06 Dxonorust U NpupoAONOIb30BaHUE,
HaMpaBJICHHOCTh OJKOJOTUYECKUN MEHEKMEHT U 3IKO0E30MacCHOCTh, YPOBEHb  BBICIIETO
oOpa3oBanusi OakanaBpuar, ¢opma oOydenuss — ounas / Coct. C.B. lllamuna, H.P. Illtanesa. -
Tpouuk: HOxHO0-Ypanbckuit T'AY, 2023. — 103 c. Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=9948.

2. [amuna, C. B. ®usuka [DNeKTpOHHBINH pecypc]: METOAMYECKHUE PEKOMEHIAIUU I10
OpraHM3aIlMl CaMOCTOSITENILHONH paboThl ANl OOyYaroIIUXCsl IO HANpaBIEHUIO TMOATOTOBKU:
05.03.06 Dxomnorusi ¥ TPUPOAOIOIH30BAHUE, HAMPABICHHOCTh OKOJOTMYECKUN MEHEIKMEHT |
sK00e30macHOCTh, popma oOyuenus — ounas / C. B. llamuna. - Tpounk: FOxHo-Ypanbckuii ['AY,
2023. - 41 c. Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=9948.

10. CoBpemenHbie HHPOPMAIMOHHBIE TEXHOJIOTHH, UCIOJIb3yeMble PH OCYIIECTBIEHUH
00pa30BaTeJLHOIO NMpolecca Mo JUCHUIINHE, BKIKYAs NepedeHb NPOrpaMMHOro
obecreyeHnst 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. «Texakcmept: ba3oBbile HOpPMAaTHUBHBIE JOKYMEHTHI» (HMH(POPMAIIMOHHO-CIPABOYHAS
cucremMa)

2. «Texakcnept: [IuieBas IPOMBIIUIEHHOCTHY (MHPOPMAITMOHHO-CIIPABOYHAS CUCTEMA)

3. «Texakcnept: Dxonorus. [Ipod» (nHGOPMATMOHHO-CIIPABOYHAS CHCTEMA)

[Mporpammuoe obecneuenne: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine; Windows XP Home Edition OEM Sofware; Microsoft OfficeStd 2019 RUS OLP NL
Acdmc; Aunnexc.bpaysep (Yandex Browser); Moodle.

11. MaTrepua/jibHO-TeXHHYeCKas 0a3a, HeoOXoAuMasi IJIsl OCyleCTBJIeHUsI 00pa30BaTeJbLHOI0
npouecca no AMCUUNIUHe
YuyeOHbIe ayniuTOPHM /ISl TNPOBeJCHHs] 3aHATHH, NPeIyCMOTPEHHBIX NPOrpaMMON,
OCHALLCHHBIE 000PY10BAHUEM H TEXHUYECKMMH CPeICTBAMH 00y4eHHs
1. Yuebnas aynuropusi Ne424, ocHaiieHHass 00OpYyIOBaHUEM M TEXHUYECKHUMHU CPEICTBAMHU
JUISL BBITIOJTHEHU S JTa0OpaTOpHBIX PaboT.
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http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf
http://e.lanbook.com/
http://elibrary.ru/
http://biblioclub.ru/
https://sursau.ru/about/library/contacts.php
https://edu.sursau.ru/course/view.php?id=9948
https://edu.sursau.ru/course/view.php?id=9948

2. Aymuropusi Ne42l, ocHamieHHas ~MYJIBTUMEAMHHBIM  KOMIUIEKCOM  (HOYTOYK,
BHJICOITPOEKTOP).

ITomemeHus 1J1s1 CAMOCTOSITEILHOM PadoThI 00y4arouIuXCst

1. ITomemenne 420 1151 cCaMOCTOATENBHOM PabOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHHUKOM
C BO3MOXKHOCTBIO TOIKIIOUEHHS K ceTn «MHTepHeT» m obecreueHHEM J0CTyna B ICKTPOHHYIO
uHpopmarmonHo-o0paszoBarenbHyto cpeny PI'BOY BO IOxHo-Ypansckuii [AY.

Ilepeyenb o0Opy1oBaHHSI M TeXHHYECKHX CPeACTB OOy4YeHHUsl: IITaHTCHIUPKYIb,

cexynaomep, repmomerp TTXK, ociimnorpad, peppakromerp UPD 454-b-2M, muxpockon MBHU-1,
noJsipumeTp, Hoytoyk Lenovo G570, mpoekrop ViewSonic, skpaH.
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HNPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEJCHUS TPOMEKYTOYHOM aTTeCTaIH
o0yJarommxcs
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COJIEP)KAHUE

Komnerennunm W WX  WHAWKATOpbI, (OpPMHUpPYEeMbIE B  TIPOIECCE  OCBOCHHSA

b197 (0100501010705 13 U 15
[TokazaTenu, KpUTepUM W  IIKaJa  OICHUBAHUS  WHAUKATOPOB  JOCTIIKEHUS
CHOPMHUPOBAHHOCTH KOMITETCHITHI . . . ... . eetvieiiiiesiiiessitiessieiesbneesbeeessbeesssseesssseesssneesssneessns 16
TumnoBbie KOHTPONBHBIC 3aAaHUS U (WJIM) WHBIE MaTepuaibl, HEOOXOIUMBIC IS OLECHKH
3HaHUH, YMEHWH, HABBIKOB U (WJIM) OIbBITa JEATEILHOCTH, XapaKTEPU3YIOIINX
c(hOpPMUPOBAHHOCTHh KOMIICTCHIIUN B TPOIECCE OCBOCHUS JUCIIUIUTUHBL. ... uveeeneanannnen, 18
Meronuyeckre MaTepraibl, OMPEASISIONINE TPOLCTyphl OLICHUBAHUS 3HAHUM, YMECHUH,
HABBIKOB U (WJIM) OIBITA JESITEILHOCTH, XapaKTePU3YIOMUX CPOPMUPOBAHHOCTh
X0) 0 (3 X35 010 0, CUUUEE P 18
4.1. | OueHoyHbIe CpencTBa ISl TMPOBEICHUS TEKYIIETO KOHTPOJISA YCIEBAEMOCTH B
MIPOIIECCE MPAKTUICCKOM TTOATOTOBKH . ...'vteeetsenteenteeeneeenteenseannsannaiienneannss 18
4.1.1. | OnpocC Ha JTA0OPATOPHOM BAHITHH . . ... uuveenteenneenneeaneeannaennneanseannneannns 18
4.1.2.| OuleHrBaHUE OTYETA MO JJAOOPATOPHOM PAOOTE. ... 've ettt enearaaneannnans 24
4.2. | llpouenypbl # OIICHOYHBIE CpEACTBAa JJiA MPOBEACHHUS IPOMEKYTOUHOM
PNl or v 11040 SUTTT P 29
4.2.1| 3auer 29
A.2.2.] DEKBAMEH. . ..ottt 33
KoMIJIeKT OLIEHOUHBIX CPEICTB 40
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1. KoMneTreHMu 1 UX MHAMKATOPBI, (POpMHUPYEeMbIe B NpoLecce 0CBOCHHUS AUCHHIIIUHBI
YK-1. CiocoGeH ocymecTBIsATh MOUCK, KPUTHUECKUN aHAJIN3 M CHHTE3 MH(OpMAIUK, IPUMEHATh CUCTEMHBIN MOJXO0A JJIsl PELICHHUs TOCTaBICHHBIX

3aaa4
dopmupyembie 3YH HawnmenoBaHue OIIEHOYHBIX CPEACTB
Kon 1 HanMeHOBaHUE MHIUKATOPA
Texymas IIpomexyrounas
JOCTHXCHUS KOMITETCHIINN 3HAHMS YMEHUS HaBbIKH
aTTeCTAIMS aTTeCTALMS
WUa-1. YK-1 OO0yuarommuiics TO/KeH 3HATh OO0y4aromuics J0MKEH YMETh OOyuaromuiicst NOKeH BiaaaeTh | Onpoc Ha 3auer
OcyuiecTBiseT MOUCK, OCHOBHBIE (PU3NYECKUE ONBITHI U paboTarh ¢ npubOpamMu U HaBBIKAMU IPUMEHEHUS J1a00paTopHOM DK3aMeH
KPUTHUYECKHUI aHAIN3 ¥ CUHTE3 METOJIbI MCCIIE/IOBAaHMS; Ha3HAYeHHEe | 00opyaoBaHUEM (H3HYECKON OCHOBHBIX METOJIOB (PM3HKO- 3aHSITHU
nH(OpMaINH, TPUMEHSIET Y IPUHIIMIEL ISHCTBUS BAXKHEHIINX | 71a00paTopHH, UCIIOJIB30BaTh MareMaTH4ecKoro aHanuza 1 | OTder mo
CUCTEMHBIH monxoy i pemieans | ¢usmgeckux npudopos (b1.0.10 — | MeTomsr aeKBaTHOTO peIIeHNs THITOBBIX 3a/1a4d naboparopHoit paboTe
MOCTaBJICHHBIX 3a/1a4 3.1) (hU3MIECKOTO MOAETHPOBAHUS mpo¢eCcCHOHaTBHON TectupoBanue

JUTSL PELIICHUS TUTTOBBIX 3a/1a4
npodeccruoHaIbHON
nestenpHOCTH (B1.0.10 - V.1)

JACATCIBbHOCTHU, HaBbIKaMH
HpaBHJ’ILHOfI OKCILTyaTallunu

OCHOBHBIX IPHOOPOB U

o0opymoBaHUs PpU3HIECKOI
naboparopuu; 00pabOTKH U

UHTEPIIPETUPOBAHMSL

pe3yNbTaToB HKCIIEPHUMEHTa

(51.0.10 - H.1)

OIIK-1. CnocobeH nmpuMeHsTh 0a30BbIe 3HaHUS (PyHIaAMEHTAIBHBIX Pa3/IeIOB HAYK 1O 3eMJile, ECTECTBEHHOHAYYHOTO M MAaTeMaTUIECKOTO IUKJIa TIPU

PCHICHUH 3a1a49 B 00J1IaCTH SKOJIOTHH U IMPUPOAOIIOJIB30BAHU

®opmupyemble 3YH HanMeHoBaHME OLIEHOUYHBIX CPEJICTB
Kon 1 HauMeHOBaHUE HHIUKATOPA
IIpomexyrounas
JOCTHKEHUsI KOMIIETCHIIUN 3HAHUA yMEHHS HaBBIKU Tekymas arrectanus
aTTecTalys
WJ-2. OIIK-1 O6yuaromuiics JOJKEH 3HATh O6yuaromuiics nomwken ymers | OOyuaromuiics JoikeH Bnajets | Ompoc Ha 3auer
[Ipumensier 6a30BbIe 3HAHUS OCHOBHBIE (PU3MUIECKHE BEJIMUHHBI, HCTOJIKOBBIBATH CMBICT HaBBIKAMHU MCIIOJIB30BAHMS 71a00paTopHOM Ok3ameH
€CTECTBEHHOHAYYHOTO U TIOHATHSI, SIBJICHUS, 3aKOHBI (pU3MUECKHUX BEIWYMH 1 OCHOBHBIX (DU3UUECKHUX 3aKOHOB | 3aHATHH
MaTEMaTHYECKOI0 LIMKJIA IPU (b1.0.10 - 3.2) MOHSITHI; YKa3bIBaTh, KAKUE Y IPUHLMUIIOB JJISl PELIEHUS Otuer no
penieHny 3a1a4d B 00acti 3aKOHBI OIIMCHIBAIOT THITOBBIX 3a/1a4 nmabopaTopHO# paboTe
SKOJIOTMHU ¥ MPUPOAOIONE30BaHUH (usnuecKue SIBICHAS U podeccHoHATBHOM TectupoBanue

npoueccsl (51.0.10 - V.2)

aestensHocTd (51.0.10 - H.2)
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2. Iloka3aTre/iu, KpUTEPUH H IIKAJIA OLleHUBAHUS HHIAUKATOPOB A0CTHKeHUs chOPMHPOBAHHOCTH KOMIeTeHIMii

N/I-1 YK-1 OcymiecTBisieT MOUCK, KpUTHICCKUM aHAIM3 M CUHTE3 HH(POpMAITUH, TPUMEHSIET CUCTEMHBIN MOAXO U1 PEIICHUS TTOCTABICHHBIX

3aga4d
[Mokazarenn Kpurepun u nikaja oleHUBaHUS pe3yJbTaToOB O0YUSHHUS 10 JUCIHUILIMHE
OLICHUBaHHS Henocraro4nslii ypoBeHb JlocTarouHslii ypOBEHb Cpenuuii ypoBeHb Bricokuil ypoBeHb
(DPopmupyembie 3YH)
b1.0.10-3.1 OO0yyarommuiicst He 3HaeT Ob6yuaromuiicst c1abo 3HaeT Ob6yuaromuiicst 3HaeT pmnaeckue | OOydaromruiics 3HaeT pU3NIECKUe
(hM3UIECKHE OBITHI M METO/IBI (M3UYECKHE ONBITHI M METOBI OIIBITHI 1 METOZIBI ICCIIEZIOBAHNS; OIIBITHI 1 METOIbI MCCIIEZIOBAHNS,;
HCCIICIOBAHMS, HA3HAYCHUE U HCCIIEIOBAHMS, HA3HAYCHNE U Ha3HA4YCHNE U NIPUHIIUIIE] Ha3HA4YCHWE U MPUHIMIBI ACHCTBASA
MIPUHLMIIBI JEWCTBUS BaXKHEHIINX TIPUHLMIIBI JEUCTBUSI BaXKHEHILINX JIEMCTBUS BaXKHEHILINX Ba)KHEHUIINX (PI3UIECKUX IIPHOOPOB
(u3nueckux MpudOpoB ¢dm3nIecKux npudopos (r3nYeCcKUX IPUOOPOB, HO
JOITyCKaeT He3HAUYUTEIbHbIC
OLIMOKaMU
b1.0.10- V.1 OO0yuaroiuiicst He ymeet paborare | OOyuaromiuiics ciabo ymeer Ooyuaromuiicst ymeeT padotats ¢ | OOyJarouuiics yMeeT CaMOCTOSTEIbHO
¢ npubopamu 1 000pyIOBaHUEM pabotats ¢ mpudbopaMu u npubopaMu 1 000pyIOBaHHEM paboTtats ¢ mpudbopaMu u
(husnveckoii 1aboparopum, obopymoBaHueM (HU3HICCKOM (usnvecKoii 1abopaTopuH, o0opymoBaHueM (HPU3MICCKOI
UCIIOJIb30BaTh METO/IbI aJIEKBATHOTO | J1aOOpaTOpPHH, UCIIOIb30BaTh UCIIOJIb30BATh METOIbI J1a00paTOpUH, UCIIOJIL30BATh METO/IBI
(hM3MUECKOTO MOJIETTMPOBAHMS I | METOABI AA€KBaTHOTO (PU3MUECKOTO | a/IeKBATHOTO (hM3HIECKOTO a/IeKBaTHOTO (PM3MYECKOTO
pEIIeHNs THITOBBIX 3a1a4 MOZICTTMPOBAHUS ISl PEILICHUS MOZICTTMPOBAHUS [UISl PEILICHUS MOJICTIMPOBAHUS [UISl PEILICHNS TUTIOBBIX
npodeccHOHaNbHON NEATEIBHOCTH | THIIOBBIX 3a7a4 Npo(ecCHOHaIbHON | THITOBBIX 3a1a4 3a7a4 Ipo(eCcCHOHANBHOM
JEATEIbHOCTH podecCHOHATBLHON JEATEIBHOCTH
JEeATeNIbHOCTH, HO JIOMyCKaeT
HEe3HaYNTEeIbHbIE OIHOKAMH
B51.0.10-H.1 OO0yuaromuiicst He BIaIeeT Ooyuaromuiicst c1abo Brageet Ooyuaromuiics BnameeT HaBbIkaMu | OOydaronuiicss CBOOOIHO BIIaieeT

HaBbIKAMH ITPUMEHEHHS OCHOBHBIX
METOJIOB (PU3UKO-MATEMaTHYECKOTO
aHaJM3a JIsl PEelIeHHs THIIOBBIX
3a/1a4 npodeccruoHanbHON
JIeSITeIbHOCTH; HaBbIKAMHU
NPaBHIbHOM AKCILTyaTalUH
OCHOBHBIX IPHOOPOB U
00opymoBaHUs PU3HMIECKOIH
naboparopun; 06pabOTKH 1
MHTEPIPETHPOBAHUS PE3YIBTaTOB
JKCIIEpPUMEHTa

HaBbIKAMH ITPUMEHEHHSI OCHOBHBIX
MeTOI0B (pU3HNKO-MaTeMaTHYEeCKOTO
aHaJM3a JUIs PELICHHs THIIOBBIX
3a1a4 nmpodeccruoHanbHON
JeSTeIbHOCTH; HaBbIKAMHU
NPaBUIBHOM SKCILTyaTalK
OCHOBHBIX IPHOOPOB U
o0opymoBaHUs PpHU3HUECKOI
naboparopun; 00paboTku 1
HMHTEPIIPETUPOBAHMUS PE3YJIBTATOB
9KCIICpUMEHTA

NPUMEHEHHS] OCHOBHBIX METOJIOB
(U3MKO-MaTEeMaTHUECKOTO aHaJIN3a
JUISL pELLICHUS] TUITOBBIX 3a/1a4
npodeCCHOHATLHON
JeSTeIbHOCTH; HaBbIKAMHU
NPaBUJIBHOM dKCILTyaTalK
OCHOBHBIX IPHOOPOB U
o0opymoBaHUs PHU3HUECKOI
n1aboparopun; 00pabOTKH 1
HMHTEPIIPETUPOBAHMUS PE3YJIBTATOB
9KCIIEPUMEHTA, HO JIOITyCKaeT
HEe3Ha4YUTeJbHbIE OMIMOKaAMH

HaBbIKAMH ITPUMEHEHHSI OCHOBHBIX
METOJIOB (PU3UKO-MaTEeMaTHYECKOTO
aHaJM3a sl PeUICHHs THITOBBIX 33124
npo¢eCCHOHATBHON eATSILHOCTH,;
HaBbIKAMU MTPABUIILHOM JKCILTyaTaluu
OCHOBHBIX ITPUOOPOB U 000PYIOBAHHS
(uzndeckoii Taboparopun; 00padOTKH
1 MHTEPIPETUPOBAHUS PE3YIIbTaTOB
9KCIIEPUMEHTA
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NJ-2. OIIK-1 IIpumensier 0a30Bble 3HAHUS €CTECTBEHHOHAYYHOIO M MaTE€MaTHYECKOro IMKJIA MPH PELICHUM 337a4 B 00JacTH HKOJIOTUU U

MMpUPOAOIIOJIb30BAHNN

IMokazarenn Kputepuu ¥ 1mkajia OleHUBaHHs PE3YJIbTaTOB 00y4YEHHS 110 TUCIUIUINHE

OLICHUBAHUS Henocrarounslit ypoBeHb JlocTaTouHbIi ypOBEHD CpenHuii ypoBeHb Bricokuii ypoBeHb
(Popmupyemsic 3YH)
F1.0.10-3.2 OOyuatomuiics He 3HaeT ocHOBHbIe | OOyuatomuiicst ciabo 0OCHOBHBIE OOyuaromuiics 3HaeT OCHOBHbIE OOyuaromuiics 3HaeT OCHOBHbIE

(bn:sn%cxne BCJIMYHWHBI, ITIOHATHA,
SIBJICHUSA, 3aKOHBI

(1)I/I3I/I'~ICCKI/IC BCJIIMYWHBI, ITIOHATHUA,
SIBJICHHSI, 3aKOHBI

(bmnqecm/le BCIIMYWHBI, IIOHATHUA,
SBJICHUS, 3aKOHBI, HO JOITYCKacT
HE3HAYMTEILHEIC OIHOKAMU

(l)I/I3I/I‘{eCKI/Ie BCJIMYHHBI, ITIOHATHA,
SIBJICHUA, 3aKOHBI

b1.0.10-V¥.2 OOyuaromuiics He ymeeT OOyuaromuiics cnabo ymeer OOyuaromuiics ymeer OOyuaromuiicss yMeeT caMOCTOSITENBEHO
HCTOJIKOBBIBATH CMBICT (PM3MUYECKUX | MCTOJKOBBIBATH CMBICI (PU3UYECKHX | MCTOIKOBBIBATH CMBICI HCTOJIKOBBIBAET CMBICI (PH3UIECKUX
BEJINYMH U IOHATHI; YKa3bIBaTh, BEJMYHUH U IIOHATHH; yKa3bIBaTh, (U3MYECKHUX BENUYMH U TIOHATHI; | BEIUYMH U MOHSTHIA; yKa3bIBACT, KaKHe
KaKMe 3aKOHBI OTMCHIBAIOT KaKue 3aKOHBI OITMCHIBAIOT YKa3bIBaTh, KAKUC 3aKOHBI 3aKOHBI OMKCHIBAIOT (HHU3HUCCKHE
(usnuecKue SIBICHUS U IPOLECCHI (u3nyecKue SIBICHUS U TPOLECCHI OIUCHIBAIOT (PU3NYECKUE SBICHHS | SIBJICHUS U MPOIECCHI
M IPOLIECCHI, HO JAOITyCKACT
HE3HAYNTEIbHBIE OINOKAMU
b1.0.10-H.2 OO0yuaromuiicst He BIaeeT OO6yJaromuiics cabo BiajaeeT OO6yuaromuiicst BnameeT HaBbIkaMu | OOydaromuiics CBOOOIHO BIIaieeT

HUCIIOJb30BaHUA OCHOBHBIX
(1)I/I3I/I‘ICCKI/IX 3aKOHOB Y IPUHIIUIIOB
JJIA peIICHU S TUITOBBIX 3a/1a4
npo¢eCCHOHATBHON NEATSIILHOCTH

HaBbIKaAMH HCIIOJIb30BaHUA
OCHOBHBIX (1)I/I3I/I‘~IeCKI/IX 3aKOHOB 1
TMPUHIUIIOB JJId pCHICHUSA TUIIOBBIX
3a7a4 npodecCUOHaNbHOM
JESATELHOCTH

HCII0JIb30BaHUA OCHOBHBIX
(I)I/I3I/I'-IGCKI/IX 3aKOHOB U MPUHIUIIOB
JUTA pEIICHUS TUTIOBBIX 3a/1a4
npo(eCCHOHATIBHOMN EATSIBHOCTH,
HO JIOITyCKAa€T HE3HAYUTECIIbHBIC
OIUOKaMH

HaBBbIKHU UCIIOJIB30BAaHUSI OCHOBHBIX
(bI/I3I/I‘IeCKI/IX 3aKOHOB U MPUHIUIIOB IJIsA
PEeUICHUA TUIIOBBIX 3a1a4
npoQeCCHOHATBLHOMN EATSILHOCTH
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3. TunoBbIe KOHTPOJILHBIE 32/IaHUS U (WJIM) HHbIE MAaTePHAIbl, HEOOXOAUMBbIE IJI5l OLEHKHU
3HAHUI, YMEHU i, HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XaPaKTEePU3Y0IIUX
c¢()opMHPOBAHHOCTH KOMIETEHIHIT B MPoIlecce 0CBOEHUS TUCIUILINHBI

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

1. ®usuka [DAEKTPOHHBIA pecypc]: METOAUYECKHE YKa3aHUs K JaOOpaTOPHBIM 3aHITHSIM
Juist oOyyaromuxcsi 1o HampasiieHuto noaroroBku: 05.03.06 Dxonorus M IpUpPOIONOIb30BAHUE,
HAIpPaBICHHOCTh OKOJOTUYECKUH MEHEIDKMEHT M  JIKOOE30MaCHOCTh, YPOBEHb  BBICIIETO
obOpaszoBanms OakanaBpuar, popma obyuenus — ounas / Cocrt. C.B. llamuna, H.P. Illranesa. -
Tpouuk: HOxHo-Ypanbckuit T'AY, 2023. — 103 c. Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=9948.

2. amuna, C. B. ®usuka [DAEKTPOHHBIA pecypc]: METOAMYECKHE PEKOMEHIAIUU 10
OpraHM3alil CaMOCTOSITENIbHONM paboThl Al OOyYaroIIMXCsl IO HANpaBICHUIO MOATOTOBKHU:
05.03.06 Dxonoruss ¥ MPUPOAOIOIH30BAHUE, HAMPABICHHOCTh DKOJOTMYECKUN MEHEIKMEHT M
sko0e3onacHocTh, opma oOydenust — ounas / C. B. Illamuna. - Tpourk: KOxuo-Ypanbckuit I'AY,
2023. - 41 c. Pexxum noctyna: https://edu.sursau.ru/course/view.php?id=9948.

4. MeToanuyecKue MaTepHuaJibl, ONpeaeas e npoueaypbl olleHMBaHUs 3HAHUI, yMEeHHH,
HABBIKOB U (MJIH) ONIBITA AEATEIbHOCTH, XapaAKTEePU3YIIIUX ¢GOPMHPOBAHHOCTH
KOMIeTeHI Ml

B nanHOM paznene MeTOIMYECKHE MaTepHalibl, ONPEACINAIONINE MPOLEAypbl OLIEHUBAHUS
3HAHUM, YMEHHI, HABBIKOB U (WJIM) OMbBITA EATEIbHOCTH MO JUCHUIUIMHE «DU3HNKAY, MPUBEICHBI
MPUMEHUTEIBHO K KaXJIOMYy M3 HCIONb3YEMbIX BHJIOB TEKYLIErO KOHTPOJS YCIEBAEMOCTU H
MIPOMEKYTOYHOM aTTECTALMK O0YJYarOIITUXCA.

4.1. OueHo4HbIe CPEICTBA VISl IPOBEAEHUS TEKYIIEro KOHTPOJIS yCIeBAeMOCTH
B Ipolecce NPaKTHYeCKOM MOATrOTOBKH
4.1.1. Onpoc Ha 1a60PaTOPHOM 3aHATHHU
Onpoc Ha 1a0OpaTOPHOM 3aHSATUU UCIOJB3yeTCs IS OICHKM KauecTBa OCBOCHHS
oOyyaronMcsi OCHOBHOM mpodeccnoHallbHOM 00pa3oBaTelbHONW MPOrpaMMbl MO  OTAEIbHBIM
BOMPOCaM W/WIIM TeMaM AUCHUIUTUHBL. TeMbl U MIaHbl 3aHATUN (cM. MeToapa3paboTku «Du3uka
[DneKTpOHHBIN pecypc]: METONMYECKHE YKa3aHUs K JTAOOpAaTOPHBIM 3aHATHUSAM I O0yYaIOIIUXCs
no HampasieHuto noarotoBku: 05.03.06 Dxonoruss U MOpPUPOIONOJIB30BAHHME, HAIPABICHHOCTD
DKOJIOTUYECKUI MEHEKMEHT M 9K00E30MacHOCTh, YPOBEHb BBICIIETO 0Opa3oBaHUs OakajiaBpuar,
dopma obyuenust — ounasi / Coct. C.B. [llamuna, H.P. llltanesa. - Tpourk: KOxuo-Ypansckuit [AY,
2023. — 103 c. Pexum goctyma: https://edu.sursau.ru/course/view.php?id=9948) 3apanee
coobmatorcs  oOydaromumcsa.  OTBET  OIEHUBACTCS  OLIGHKOM — «OTJIMYHO»,  «XOPOIIOY,
«YIOBIIETBOPUTEIHHOY» UITU «HEYIOBIETBOPUTEIHHON.
Ounas ¢popma o0yueHust

Ne OneHouHbIE CPEeNCTBA Kon 1 HaumeHOBaHUE
TunoBbele KOHTPOJBHBIE 3aJaHus W (WIM) MHBIE Marepualibl, HEOOXOAMMBIE AN | MHIUKATOPA KOMIETECHLIUU
OLICHKM 3HaHMH, YyMEHMH, HaBBIKOB M (WIM) ONBITa  AEATEIbHOCTH,

XapaKTepu3yIouX Cc()OpMUPOBAaHHOCTh KOMIIETEHLMH B IPOLECCE OCBOCHHMS
JICLUIITHHBI
1 Tema 1 «Dusnueckre BeTUUUHBI U UX U3MepeHue. OCHOBHbIE U3MEPUTEIbHBIE na-1 yK-1
IpuOOPED» Ocy1iecTBIsIeT OUCK,
1. Yto Ha3bIBAIOT (PM3UIECKON BETTMINHON? KPUTUYECKUI aHAIU3 U
2. UTto Ha3bIBAIOT eMHHUIICH (PU3MUECKOI BETMUNHBI? CHHTE3 HH(pOPMAIUH,
3. YTO NOHMMAFOT 1101 M3MEPEHHUEM (PU3HIECKOM BEITUUMHBI? MIPUMEHSET CUCTEMHBIN
4. Kakue 1upbl Ha3bIBAIOT 3HAYALIMU? MOAXOJ 111 pEUIeHUS
5. Yto coboii mpencTaBisieT mKajia u3MEepUTeIbHOT0 iprubdopa’? MTOCTABJICHHBIX 3314
6. [IpuBenuTe puMepsl PU3NIESCKUX BEITUNIUH N-2 OIIK-1 [Tpumensier
7. IlpuBeauTe MpUMepbl OCHOBHBIX M IIPOU3BOIHBIX SAMHUILL (PH3NUECKUX BEIMYNH 0a3oBble 3HAHUS
8. Kakymu npaBuiaMu MoJib3yI0TCst IIPH TOZCYETE KOJIMYECTBa 3Ha4alnX udp B €CTECTBEHHOHAY4YHOIO U
qucue? MaTeMaTU4eCcKoro MK

18



https://edu.sursau.ru/course/view.php?id=9948
https://edu.sursau.ru/course/view.php?id=9948
https://edu.sursau.ru/course/view.php?id=9948

9. Kaknmu nipaBriiaMul TIOJTB3YIOTCS TIPU OKPYITICHAN PUOIMKESHHBIX YHCEN?
10 Kakumu npaBuiamMy MoJb3yOTCS MPH 3aIMCH NPUOIMKEHHBIX Yrcen?

IPH pELIeHNH 3a/1a4 B
00JIACTH DKOJIOTUH U
MPUPOJIONIOJIE30BAHUH

Tema 2 «MeToMKa BBIITOJHEHHS HCMOCPECACTBCHHBIX H3MepeHHﬁ»
1. Kakue MOTPEIIHOCTU  pa3JIruvaroT 110 qupMe MNpCACTaBJICHUA pE3yJibTara

u3MepeHus?

2. Yro noHMMamT TOA aOCOJIOTHOM MOrpelmHocThi0 u3MepeHus? Yro ona
XapakTepusyer?

3. Yro MOHHMMAIOT TIOA OTHOCHUTEIIHOH IOTPEITHOCThI0 u3MepeHus? Yrto oHa
XapakTepu3yeT?

4. Kakne mOTpemrHoCTH pa3iInyaroT 0 HCTOYHUKY BOSHUKHOBECHHS ?

Ha-1 ¥K-1
Ocy1ecTBIsSET MOUCK,
KPUTHYCCKUI aHAIIN3 U
CUHTE3 HH(pOpPMALIUH,
MPUMEHSIECT CUCTEMHBIH
MOAXO ISl PEIICHUS
MOCTABJICHHBIX 3a/1a4

5. YeM 00ycCIOBICHB METOAMYECKHE, IPHOOPHBIC U CYOBEKTUBHBIC MIOTPEITHOCTH?
6. Kakune morpenrHocty pa3nnyaroT 0 3aKOHOMEPHOCTSIM IPOSBICHHUS?

7. YUTO MOHUMAIOT IO/ CUCTEMATHICCKUMHU U CITyYaiiHBIMH MTOTPEITHOCTIAMH?

8. Uro Ha3BIBAIOT HEMOCPEACTBCHHBIM m3MepeHueM? I[lpuBenauTe mpUMEpHI
HETOCPEICTBEHHBIX U3MEPCHUI.

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MAaTeMaTU4eCKOTO UK
MPU PEIICHNH 3a/1au B
00JIaCTH DKOJIOTUH U
MIPUPOAOTIONIB30BAHUU

Tema 3 «MeTo/MKa BHIMOJHCHHS KOCBEHHBIX 3MepeHuil. [ padudeckuii criocod
TIPEACTABJICHUS PE3YAbTATOB U3MEPEHUSD)

na-1 yK-1
OcyIecTBIsET MOUCK,

1. YTo Ha3bIBAIOT KOCBEHHO U3MEPEHHOM BETHYUHOMN? KPUTUYECKUH aHAIIU3 U

2. B kakoif mociieoBaTeIbHOCTH BHITIONHACTCS KOCBEHHOE U3MepeHue? CHHTE3 HH(POPMALIUH,

3. Uro Ha3wIBatOT TrpadukoM? MIPUMEHSIET CUCTEMHBIN

4. Yro Ha3wIBAIOT rpaMIeCcKOi HHTEPHOIAIUEH? MOJIXOJ AJISl PELLECHUS
[IOCTaBJICHHBIX 3314

5. [IpuBeauTe NpuMephbl KOCBEHHBIX H3MEPEHUIH W-2 OIIK-1 [Mpumenser

6. Kakumu mpaBuiiaMu OJIB3YIOTCS MIPH MTOCTPOSHUH T'paduKOB? 0a30BbIC 3HAHUA

7. Kak momnp30BaTbess METOIOM TpahUueCcKOi HHTEPIOISIIH?

€CTeCTBEHHOHAYYHOTO U
MAaTeMaTHYECKOro [UKIIa
MY PEIICHUH 3a/1a4 B
0071aCTH DKOJIOTHH 1
[IPUPOAOTIOIB30BAHHU

Tema 4 «IIpoBepka 3akOHA COXPAHEHHS UMITYIIECA
1. Yro Ha3pIBaeTCs MMIYJAbcOM Tena? B Kakux eAMHHIIAX H3MEpPSeTCs] UMILYJIbC
Tena?
2. IlpuBeauTe ornpeneIeHNe N30JIMPOBAHHOMN CUCTEMBI

Ha-1 YK-1
OcyIecTBIsET MOUCK,
KPUTHUYECKUIA aHATIH3 U
CHHTE3 HH(pOPMAIINH,
MPUMEHSET CHCTEMHBIN
MOAXOJ JUISl PEIICHUS
MOCTABJICHHBIX 33184

3. IlpuBennte GOpMYyIMUpPOBKY U (OPMYITy 3aKOHA COXPAHEHHUS HMITYIIbCA.
4. PacckaxuTe YCTPOWCTBO SKCIIEPUMEHTAIBHON YCTAaHOBKM W COJEp)KaHHe
HKCTIEPHMEHTA T10 ITPOBEPKE 3aKOHA COXPAHEHHS UMITYIIbCa

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MareMaTH4eCcKoro LHUKJIa
NIPY pELIeHNH 33134 B
001aCTH SKOJIOTHH H
PUPOJOIONIB30BAHIH

Tema 5 «3yuyeHne OCHOBHOTO 3aKOHA AMHAMUKH BPALLCHUS

1. Kakoe nBmkeHHe Tela Ha3bIBa€TCsl BpAIaTeIbHBIM?

2. Yto Ha3bIBaeTCs YINIOBBIM IepeMeleHrHeM? 3aluImTe U OOBsICHUTE PACYCTHYIO
thopmyny. Kakumu eTHHUIIAME U3MEPSIOT 3Ty BEIUYAHY?

3. Uro Ha3bIBacTCs YIJIOBOW CKOPOCTHIO? 3alMIINTE W OOBSICHHUTE PAaCUCTHYIO
thopmyy. Kakumur eTHHUIIAME U3MEPSIOT Ty BEIUYHAHY?

4. Yto Ha3pIBaeTCS YIIOBBEIM YCKOpPCHHEM? 3alUIIUTEe W OOBSCHUTE PACUCTHYIO
dbopmyny. KakuMu eIMHAIIAMH U3MEPSIOT 9Ty BEJITUIHHY?

N-1 YK-1
OcyIecTBIsET MOUCK,
KPUTHYCCKUH aHAIIN3 U
CUHTE3 HHPOpPMALIUH,
MPUMEHSET CHCTEMHBIHT
MOJIXO JJIsl PEIICHUS
MTOCTaBJICHHBIX 3a]1a4

5. Banummre u OOBACHUTE (OPMYIBI CBSI3M MEXIY JHHEHHBIM M YIJIOBBIM
NEPEMELIEHUSAMY, JMHEHMHON M YINIOBOW CKOPOCTSMH, JIMHEHHBIM M YIJIOBBIM
YCKOPEHUSIMU TOYEK BPAIIAOIIErocs Tema.

6. [laifte ompeneneHust, HANUIIUTE U OOBSICHUTE (OPMYIBI: a) MOMEHTA CHIIBL; 0)
MOMEHTa WHEPIMM MaTepHaIbHOW TOYKH; B) MOMEHTAa MHEPLIUH BPAIIAIONIETOCs
Tena. B Kakux eAnHUIAX U3MEPSAIOT 3TU BETHIHHBI?

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeEMaTHIECKOTO KT
IIpH PEIICHNUH 337124 B
00J1aCTH SKOJIOTHH U

7. IlpuBeante GOpMYIUPOBKY U (POPMYITy OCHOBHOTO 3aKOHA BpAILlaTeIILHOTO IPUPOAOIONIB30BaHUU
JIBIDKEHUSI
Tema 6 «VccnenoBanue KoneOaTeIbHOTO JIB)KCHNUS, U3MEPEHUE YCKOPEHHS na-1 ¥K-1
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CBOOOTHOTO TAJICHUS PU TIOMOIIIA MasSTHIKAY
1. Yro Ha3BIBAIOT KOJE€0ATEIbHBIM ABKEHUEM ?
2. Yro Ha3pIBalOT rapMoHudyeckuM ocuwusitopom? IlpuBeaure npumepsl
TapMOHUYECKOTO OCLUIATOPA.
3. Yto Ha3bIBAIOT (HU3MICCKUM MASTHUKOM?
4. YTo Ha3bIBAIOT MPYKUHHBIM MasiTHUKOM?
5. YTo HaA3BIBAIOT MAaTEMaTUUECKUM MasITHUKOM?

OcyIecTBIsET MOUCK,
KPUTHYCCKUI aHAIIU3 U
CUHTE3 HH(POPMALIUH,
MPUMEHSECT CHCTEMHBIHN
TOJIXOJ JJTsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

6. 3amuIIUTE U Pa3bsICHUTE YPaBHEHHS TAPMOHHUUCCKOTO KOJICOAHUS.
7. JlaiiTe onpeneneHusi CMEILEHUs, aMIUIUTYAbI, IEPUO/IA, YACTOTHl U LIUKINYECKON
YaCcTOTHI KOJIEOaHUI

UJ-2 OIIK-1 IIpumenser
0a30BbIC 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTHIECKOTO MK
NP PEIICHUH 33/1a4 B
00J1aCTH PKOJIOTHH U

MPUPOAOIOJIB30BaHUU
7 Tema 7 «MccnenoBanue T€UEHUS BI3KOM XKUAKOCTH Ha-1 YK-1
1. KakoBa ¢usmyeckas mnpupoja BHYTPEHHEro TpeHHsi B JkUAKocTsx? B wem | OcymiecTBisieT MOUCK,
NposIBIISieT ce0s1 BHyTpEHHEee TpeHue? KPUTHYECKUH aHaIu3 U
2. Yro Takoe rpaaueHT (u3Myeckoil BeaM4MHBI? [paJMEeHTHl KakMX BEJIMYHMH | CHHTE3 MH(popManuwu,
BCTPEYAIOTCS B TaHHOM padote? MIPUMEHSET CUCTEMHBIN
3. Jlaiire ompenenenue koddduimeHta BA3KOCTH KHUAKOCTH. KakoW emuHUICH | MOIXOM TS PEUICHUS
u3Mepsiercss kodhounuentT Bs3kocth B CHU? UYto m Kak BiIMAET HAa BEIWYMHY | IOCTaBJICHHBIX 3a7ad
K03 PHUITMEHTA BA3KOCTH?
4. Yemy paBHa cmia BHyTpeHHero TpeHus? Hamummre n oO0pscHuTe Qopmymy | U-2 OIIK-1 IIpumenser
3akoHa HpIOTOHA 1UTs1 BHYTPEHHETO TPSHHUS. 0a30BbIC 3HAHUA
5. Coopmympyiite 3akoH [lyaseitnst; HammmmTe W 0OBsCHUTE (HOPMYITy 3aKOHAa | €CTECTBCHHOHAYYHOTO U
Ilyazeiins MaTEMATUYECKOTO UK
MIPH PEIICHUH 3a1a4 B
00J1aCTH SKOJIOTHH
IPUPOAOTIOIB30BaHUU
8 Tema 8 «VccnenoBanue CBOMCTB MOBEPXHOCTHOTO CJIOS JKUJKOCTH, U3MEPEHUE Hna-1 vK-1
KO3 QHIIHEHTa TOBEPXHOCTHOTO HATSKEHUS JKHJIKOCTH) Ocy1iecTBIsIeT OUCK,
1. Uro Ha3bIBaeTCS HOBEPXHOCTHBIM HATSHKEHUEM? KPUTHYIECKUH aHAIIN3 U
2. Y10 Takoe cuijia MOBEPXHOCTHOTO HATSDKEHUS? CHHTE3 MH(pOpMAIIUH,
3. Yto Ha3bIBaeTCs KOA(GPUIUESHTOM OBEPXHOCTHOTO HATSDKCHUS JKUIKOCTH? MPUMEHSET CHCTEMHBIH
4.Yro Takoe Kanmmusip? TIOJXOM JJIsl pEIICHUS
MTOCTaBJICHHBIX 3a]1a4d
5. PackpoiiTe (U3MYECKHIA CMBICT 3TOTO SIBICHWS C mosummu  MonekymsipHo- | MJI-2 OITK-1 [Ipumensier
KUHETUYECKOM TEOPHHL 0a30BbIC 3HAHU
6. Hammmmre ompenenstoniee ypaBHCHHE KOA(QHIMCHTa IMOBEPXHOCTHOTO | €CTECTBEHHOHAYYHOTO U
HATSDKSHUS JKUIKOCTH. B KaKuX eIHAIaX H3MEpSCTCS 9Ta BeIIMINHA? MaTeMaTHIeCKOTO IHKIIA
7. Packpoiite ¢hu3ndeckuii CMbICH SBICHUS KAHUISIPHOCTH IIPU PELIECHNUH 3314 B
001aCTH SKOJIOTUH U
MIPUPOAOTIONB30BaHUU
9 Tema 9 «M3yuenue 3akoHa ['yka» Ha-1 YK-1
1. Yro HazwiBaeTcs aedopmarueii? OcyIecTBIsET MOUCK,
2. Chopmynupyiite 3akoH ['yka. KPUTHUYECKUH aHAN3 U
3. Uro Takoe crpena nporuba? CHHTE3 HH(pOPMAIUH,
4. 3anmmute U pa3bsicHUTe GopMyiny 3akoHa ['yka B MpHMEHEHHH K JepOpMalUH | IPUMEHSIET CHCTCMHBIH
n3rnda OIHOPOTHOTO CTEPIKHS MPSMOYTOJIEHOTO CEUSHHUS MOAXOA JJIsl pEHICHUs
[IOCTaBJICHHBIX 3aJ1a4
5. HazoBwute TUITBI 1 BUIBI JeopManuii, pacCKpouTe X cMbIci? NJ-2 OIIK-1 IIpumenser
6. Hanmmmre u paswescHuTe popmyny 3akoHa ['yka. 0a3oBble 3HAHUS
7. 3anmuiuTe U pazbiICHUTE (GOPMYITy CTpelsl Iporuoda €CTECTBEHHOHAY4YHOIO U
MaTeMaTH4IeCKOTrO IHKIIA
IIPH PEIICHNH 3a]1a4 B
001aCTH SKOJIOTHH H
MIPUPOAOTIONH30BaHHU
10 Tema 10 «M3MepeHre MOIyIst YIPYTOCTHY nJa-1 YK-1

1. Yro HazwiBaeTcs pedopmarueii?
2. Packpoiite pu3mueckuii CMBICT MOIYIISI YIIPYTOCTH.

OcyIecTBIsET MOUCK,
KPUTHYECKUN aHATIU3 U
CUHTE3 HH(POPMALIUH,
MPUMEHSCT CUCTEMHBIT
TIOJIXOM JJIsl PEIICHUS
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IOCTABJICHHBIX 3a1a4

1. HazoBuTe THITBI ¥ BUIBI IehopMannii, paCKpoOWTe X CMBICIT?

2. B xakux equHUIaX U3MEPSIETCs] MOAYJb YIIPYrocTu?

3. 3aBHCHUT J¥ BEJIMYUHA MOJIYJS YIPYTOCTH OT pa3MepoB Je(POPMHUPYEMOTO Tela,
MPWIOKEHHBIX Harpy30K, BEIIECTBA, U3 KOTOPOTO U3TOTOBIIEHO TEI0?

N-2 OIIK-1 [Tpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MAaTeMaTU4eCKOTO UK
MPU PEIICHNH 3a/1au B
00J1aCTH DKOJIOTHH U

IPUPOAOTIONB30BaHUU
11 Tema 11 «Onekrpuueckue nenu. Vizmepenne GU3NUECKUX BEIUIHH -1 ¥K-1
ANMEKTPOU3MEPHUTETHHBIMU IIPHOOPAMIDY OcyIecTBIsIeT MOUCK,
1. YTto Ha3BIBAIOT ANEKTPUIECKOM 1enbi0? UTO BXOTUT B DIEKTPHUIECKYIO IIETIH? KpUTUYECKUI aHAIU3 U
2. YTo Ha3BIBAIOT CXEMOH IEKTPHUCCKOH IeTn? CHHTE3 NH(POPMAIIUH,
MIPUMEHSIET CUCTEMHBIN
MOAXOJ, ISl PEIICHUS
MOCTaBJICHHBIX 3a]1a4y
3. Kakue npaBuiia HeoOX0AUMO COOITIONATh MPU COOPKE ICKTPUUCCKON Iern? WJI-2 OIIK-1 [Mpumensier
4. Yrto Ha3bIBAIOT KJIACCOM TOYHOCTH Nprbopa? Kak 0003Ha4YeH Kiacc TOYHOCTH Ha | 0a30BbIe 3HAHUS
npudope? 1o kakol popmyie onpeessfoT KIace TOUHOCTH? €CTeCTBEHHOHAYYHOTO U
MaTeMaTH4ecKoro IHKIIa
IIPU PELICHUH 3a]1a4 B
00J1aCTH SKOJIOTHH U
IPUPOJONOJIB30BAHIH
12 Tema 12«VccnemoBanne MarHUTHOTO T10JISI ITIOCTOSIHHOTO MarHuTa -1 YK-1
1. Yro Takoe MarHuTHOE nojie? KakoBo €ro maBHOE CBOHCTBO? Ocy1ecTBISET MOUCK,
2. [aiiTe onpeneneHue cuiibl AMiepa. KpUTUYECKUI aHAIU3 U
3. Yro Ha3bIBaETCSA MHAYKLKEH MAarHUTHOTO MOJIs? CHHTE3 HH(POPMALIUH,
MIPUMEHSET CHCTEMHBIN
TIOAXO, ISl PEIICHUS
MIOCTaBJICHHBIX 3a/1a4
4. IlpuBenuTe ompefensoliee YypaBHEHHE HHAYKIMM MarHuTHoro mons u | MJI-2 OIIK-1 Ilpumenser
00BsICHUTE ero. B kakux eaMHUIIAX U3MepsAeTCcs MHAYKLUUS MarHUTHOTO Mojsi? | 6a30BbIe 3HAHUA
OO0BsicHUTE PU3HUECKUI CMBICIT €JHHHUIIBL. €CTECTBEHHOHAYUYHOIO U
5. Chopmynupyiite mpaBuio JieBo pyku. Hayunrech MpUMEHSTh MPAaBWIO Ta | MAaTeMAaTHYECKOTO ITHKJIA
MIPaKTHKE. IIPU PELICHNH 3a]1a4 B
00J1aCcTH SKOJIOTHH U
IPUPOJONIOJIB30BAHUH
13 Tema 13 «ccenoBaHue MEKTPOIPOBOIHOCTH ITONYTIPOBOTHUKOB. V3yueHme Ua-1 yK-1
TIOJTYTIPOBOAHUKOBOTO JHOIA» Ocy1ecTBIsieT MOUCK,
1. Kakwue BemecTBa Ha3bIBAIOTCS MOTYIPOBOJHUKAMHA? KPUTHUYECKUH aHAIHN3 U
2. Kakue Buabl HOCHTENEH 3apsJOB NPHUHATO paccMaTpuBaTh NPH aHaIW3e | CHHTE3 MHQopMaiuwy,
JNEKTPUUECKHX SABICHUH B ITOTYNPOBOJTHUKAX? MIPUMEHSET CUCTEMHBIN
3. Uro Takoe apIpka? MOAXO[ JUIsl PEILICHUS
4. Yto Ha3bIBaETCS NIEKTPOHHO-IBIPOYHBIM MEPEX0a0M? MIOCTABJICHHBIX 3a/1a4
5. [IpuBeauTe mpuMepsl MOTYNPOBOIHUKOBBIX MAaTEPHAIIOB. N-2 OIIK-1 [Tpumensier
6. OObsicHUTE MeXaHHW3M DJJIEKTPOHHOM W  ABIPOYHOW  MPOBOAMMOCTEH | 0a30BbIe 3HAHUS
MOJTYTIPOBOHUKOB. €CTEeCTBEHHOHAYYHOTO U
7. Ha3zoBuTe TmmaBHBIE (CyIIECTBEHHBIC) IPH3HAKH COOCTBEHHOH M NPHUMECHOH | MaTeMaTHYECKOTO IUKJIA
MIPOBOAMMOCTEH MOIYIPOBOTHUKOB. IIPH PELICHNH 3a/1a4 B
8. Kakue sBrneHHS NPOHUCXOMAT B BJIEKTPOHHO-IBIPOYHOM IIEpexXoje M KaKMMHU | OOJAacTH 3KOJOTHH U
cBOlicTBaMHu OH oOnasiaet? IPUPOAONONIB30BaHHU
14 Tema 14 «MccnenoBaHue NEpeMEHHOTO U BHIIPSIMIICHHOTO TOKA TP TOMOIIN na-1 yK-1

ocmutorpaga
1. aiiTe onpeneneHue NEPEMEHHOTO TOKa.
2. Kakoli Tok Ha3bIBa€TCA BBINIPSIMIICHHBIM?
3. Kak u3 nepeMeHHOro Moy4arT OJHONOIYNEPUOAHO WM JBYXIOIYNEPUOIHO
BBINIPSIMIICHHBIE TOKH?

Ocy1ecTBISET MOUCK,
KPUTUYECKUN aHAIIN3 U
CHHTE3 HH(OpMAINH,
[IPUMEHSIET CUCTEMHBIN
TOJXOA JJISl PEIIeHUs
MTOCTABJICHHBIX 3a/1a4

4. O0BsCHHTE, YeM U KaK «CIIIaXKUBAIOT MYJIbCAIH BHIIIPSIMICHHOTO TOKa?
5. [Tepeuncnure, U3 KaKUX Y3JI0B COCTOMT AIIEKTPOHHEIN ocruiutorpad?
6. PacckaxuTe yCTpONCTBO W MIPHUHIIUIT ACHCTBHS AIEKTPOHHOIYIEBOH TPYOKH

NJ-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHYECKOro UK
MIPY PEIICHUY 3a]1a4 B
00JIACTH DKOJIOTUH U
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MIPUPOAOTIONH30BAHHI

15 Tema 15 «M3mepeHne okaszaress IpeJOMIICHHs U KOHIICHTPAIMH PaCTBOPOB Ua-1 ¥K-1
pedpakroMeTpom» OcymiecTBisIeT NOUCK,
1. OObsicHUTEe, Kakas cpela Ha3bIBAeTCs ONTHYECKH OJHOPOIHOM, a Kakas | KpUTHYECKUH aHalu3 U
ONTHYECKH HeofHOpoaHOI? Kak pacmpocTpaHseTcs CBeT B 3TUX cpenax’? CHHTE3 MH(pOpMAINH,
2. Jlaiite onpeneneHue, HaIUIIUTE W OOBSICHUTE (QOPMYIBI aOCONIOTHOTO M | HPUMEHSET CUCTEMHBIH
OTHOCHUTENIBHOTO IIOKa3aTens MpeloMyeHus cpeibl. Kak B3auMOCBSI3aHBI 3TH | MOAXOJ JUIS PELICHUS
MOKAa3aTeNu MpeJIoMIIeHUs? MOCTaBJICHHBIX 3a/1a4u
3. CdopmynmupyHTe 3aKOHBI OTPaXEHHS M TIPEIOMIICHHS CBETa: HANUIIUTE U
00BsICHUTE (DOPMYITBI ITUX 3aKOHOB
4. OObsicHWUTE, YTO TaKoe TMpedeNbHBI yroia mnomHoro otpaxenus? Senenne | UJI-2 OIIK-1 Ilpumenser
MIOJTHOTO OTpakeHus? BeiBeaure GopMyity, BEIpaKarONIy O CBI3b MPEACIHHOTO yriia | 0a30BbIe 3HAHUS
C TTOKa3aTEIAMH MIPETOMIICHUS CPEI. €CTECTBEHHOHAYYHOTO U
5. OOBsiCHUTE, KaK pPACHPOCTPAHSIOTCS CBETOBBIC Jy4d HPH TEPEXOfe W3 | MaTeMaTHYECKOTO IIUKJIA
ONTHYECKH MEHEe TUIOTHOH Cpebl B ONTHYECKH 0oJIee IIIOTHYIO Cpely U Ha000poT | NpH pelIeHHH 3a1a4 B
00J1aCTH SKOJIOTHH U
PUPOAOIOJIB30BaHUU
16 Tema 16 «/3MepeHne pa3MepoB MaJbIXx 0OBEKTOB IPH TTOMOILY MUKPOCKOIIa Ua-1 vyK-1
1. OObsicHHTEe, YTO Ha3bIBACTCS JIMH30M, IJIABHOM ONTHYECKOH OChIO JHH3BI, | OCYIIECTBISET IOUCK,
ONTHYECKUM LIEHTPOM JINH3BI, (POKYCOM M (POKYCHBIM PAcCTOSHHEM; Y€MY PaBHO | KPUTHYECKUI aHAIU3 U
JUHENHHOEe yBEeIUYeHHE JINH3bI? CHHTE3 MH(pOpMAIINH,
MIPUMEHSET CHCTEMHBIN
TIOAXO, JUISl PETICHUS
MIOCTaBJICHHBIX 3314
2. HadepTute (110 aMATH) X0/ JIy9el B MEKPOCKOIIC U TIOSICHUTE PUCYHOK. W-2 OIIK-1 [Mpumenser
3. OOBsACHUTE IPUHIHUI PAOOTHI MUKPOCKOTIA 0a3oBblc 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4YeCKOTo LUKJIa
IIPU PELICHUH 3a]1a4 B
00J1aCTH SKOJIOTHH U
MIPUPOAOTIONB30BaHUU
17 Tema 17 «/3mMepeHue npesena pa3perieHust ONTHIECKOro Ipudopay Na-1 ¥K-1
1. OObscHUTe TpUHIUI paboThl MHUKpockoma. Ha3zoBuTe oOCHOBHBIE y3i1bl M | OCYIIECTBISIET MOUCK,
MeXaHU3MbI MUKPOCKOTIAa ¥ OOBSICHUTE UX HAa3HAYCHHE. KPUTHYIECKUH aHAIIN3 U
2. INouemy B OonTHYECKMH MHKPOCKOII HEBO3MOXKHO PacCMaTrpHBaTh CKOJIb YTOJHO | CHHTE3 MH(opManuw,
MeNKH 00beKTHI? UTOo Ha3hIBAIOT Audpakiueii MIPUMEHSIET CUCTEMHBIN
TIOAXO JUISl pEIICHUS
TIOCTaBJICHHBIX 33/1a4
3. OObscHUTE, YTO Ha3bIBaeTca paspemaromeil crnocobHocThio ontmyeckoro | MJI-2 OIIK-1 IIpumensier
npudopa. Uem o0ycioBiieHa pa3peraromas cnocoOHOCTh? 0a3oBble 3HAHUS
4. laiiTe onpeneseHne Tpeesia pa3spenieHusi ONTHYECKOTO MPHOOpa, HAMIINTE U | €CTECTBEHHOHAYYHOTO U
pa3pscHUTEe (OpPMYNBI, MJAIONIME 3HAUYEHHUs TIpefesia paspemeHus OObEeKTHBA | MaTeMaTHYeCKOro IMKIIa
MHUKPOCKOIIa MPH MPSIMOM U HAKJIOHHOM OCBELICHUH 00BEKTa MUKPOCKOTIMPOBAHMA. | TP PEIIEHUH 3a7ad B
001aCTH SKOJIOTHH U
MIPUPOAOTIONH30BaHHU
18 Tema 18 «MccnenoBaHue BOJIHOBBIX CBOHCTB CBETa, U3MEPEHHUE JJIMHBI CBETOBOU Na-1 ¥K-1
BOJIHBI IIPH IOMOIIHN AU(PAKITMOHHON PEIIETKH MIPH MPSIMOM MaJICHUH CBETa Ocy1iecTBIsIeT OUCK,
1. OObBsicHNTE, KaKOW OMAamma30H JUIMH 3JICKTPOMArHWTHBIX BOJH COOTBETCTBYET | KPUTHYECKUH aHAIH3 U
BUAMMOMY CBETY? CHHTE3 HH(OpMAINH,
2. laiite onpenenenne nHTepdepeHny. MPUMEHSET CUCTEMHBII
3. Yto Ha3bIBaeTCA PA3HOCTHIO X0O/a BOJIH? MOAXOA JJIsl pEHICHUs
4. Naiite onpenenenne qudpaxiuy. MOCTaBJICHHBIX 3a/1a4
5. BeIBenuTE OPMYITY, OTIPEIEISIONIYIO YCIIOBHE BOSHUKHOBEHHS MU ()PAKIIMOHHBIX
MaKCHMYMOB.
6. Kak cBeTOBble BOJIHBI Pa3IMYHOM JUIMHBI BOCIPHHUMAIOTCs HaimuM opranom | M/I-2 OIIK-1 IMpumensier
3peHus’? 0a30BbIC 3HAHUS
7. OOBsICHUTE YCIIOBHSI BOSHUKHOBEHUS HHTEP(EPEHITHH. €CTECTBEHHOHAYUYHOIO U
8. OObscHHUTE YCIOBUS BO3HUKHOBEHHS HMHTEPPEPEHIMOHHBIX MAaKCHMYMOB, | MaTeMaTHYeCKOTO UK
MHHHUMYMOB. IIPU PEIICHUH 33134 B
9. B uem nposiasiercss mudpakuun? Korma HaGmromaercst audpakiis CBETOBBIX | 00JaCTH SKOJOTHH U
BOJIH? IPUPOAOIONIB30BaHUU
10. OObsicHUTE siBICHHUE TU(PPAKIIMU CBETA OT JIBYX Ilesei
19 Tema 19 «MccnenoBanue BOJTHOBBIX CBOMCTB CBETa, U3MEPCHHE JJIMHBI CBETOBOM Ha-1 VK-1
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BOJTHBI TIPH TIOMOIIH TU(PAKIHOHHON PEIIETKH IPH HAKIIOHHOM ITaJCHUH CBETa
1. OObsicHUTE, KaKOW IUana3oH JUIMH 3JIEKTPOMArHUTHBIX BOJH COOTBETCTBYET
BUAMMOMY CBETY?

2. laiite onpenenenne nHTepdepeHIny.

3. Yto Ha3bIBaeTCA Pa3HOCTHIO XO/a BOJIH?

4. Naiite onpeaencuue nupaKiiyy.

5. BeIBenuTE (pOPMYITY, OTIPEICISIONIYIO YCIIOBUE BOZHUKHOBEHUS! THU()PAKIIUMOHHBIX

OcyIecTBIsET MOUCK,
KPUTHYCCKUI aHAIIU3 U
CUHTE3 HH(POPMALIUH,
MPUMEHSECT CHCTEMHBIHN
TOJIXOJ JJTsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

7. OOBSICHUTE YCIIOBHS BOSHUKHOBEHHS HHTEP(PEPEHITUH.
8. OObscHUTE YCIOBUS BO3HUKHOBEHHUS HHTESPPEPECHIIMOHHBIX MaKCUMYMOB,

MaKCUMYMOB.
6. Kak cBeTOBBIC BOJNHBI pa3iIMYHON [UIMHBI BOCHpHHUMAarOTcs HammM opraoMm | MJI-2 OIIK-1 [Ipumensier
3peHus’? 0a30BbIC 3HAHUS

€CTECTBEHHOHAYYHOTO U
MareMaTHYCCKOIo IHuKiIa

MHHHMYMOB. IPY PEIICHUH 3a1a4 B
9. B uem mposBnsercss audpakuus? Korna nabmromaercss nudpakuusi CBETOBBIX | 0OJACTH 3KOJOTHH U
BOJIH? MPUPOJONOJIE30BaHUN
10. OObsicHUTE siBIEHHE TU(PPAKIIMU CBETA OT JIBYX Ilesei

20 Tema 20 «M3yueHune nonspuMeTpa, U3MEpEeHHE KOHIIEHTPALUK PACTBOPOB -1 ¥K-1

ONTHYECKH aKTUBHBIX BEIIECTB)

1. CBeTOBBIE BOJIHBI — 3TO BOJHBI TIOTIEPEUHBIE WU MPOJOTIbHbIE?

2. Pacckakute 0 «CTPYKTYpe» IeKTPOMAarHUTHOM BOJTHEI.

3. Kakoii cBeT Ha3bIBA€TCS €CTECTBEHHBIM UJTH HETOJIAPU30BAHHBIM?
4. JlaiiTe onpeneneHre Noasipu30BaHHOTO CBETA.

OcyIecTBIsET MOUCK,
KPUTUYECKUH aHAIIU3 U
CHHTE3 MH(pOpMAIINH,
MIPUMEHSET CHCTEMHBIN
TIOAXO, JUISl PETICHUS
MIOCTaBJICHHBIX 3314

5. Kak omnpenemuth
KoJIcOaHMiA?

6. Kak MOXXHO TIOJTYYUTh MOJIIPU30BAaHHBIN CBET?

7. Uro Takoe momspu3zaTtop W aHaim3artop? Hamummure m oOBsicHHTE (OpMYTy
3akoHa Maittoca.

8. JlaiiTe ompeneneHue ONTUICCKH AKTUBHOTO BEIICCTBA, IPHUBEIUTE IPUMEPHI
ONTUYECKH AKTUBHBIX BEUIECTB.

HAIlpaBJICHUC  pPACHPOCTPAHCHHUA  DJICKTPOMArHUTHBIX

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MaTeMaTHYeCKOro [UKIa
NIPY pELICHNH 331a4 B
00J1aCTH SKOJIOTHH U
PUPOJONOJIB30BAHUH

21 Tema 21 «I'pagyrpoBKa CIIEKTPOCKOIA U UCCIIEJOBAHHUE CIIEKTPOBY

1. O6BsICHUTE MEXaHU3M H3ITyYeHHUsI CBETa aTOMaMH BEIIECTBA.

2. Hammmute u o0wsicHUTE (DOpMYITy, ONPEAEIIONIYI0 YacTOTY H3IYYCHHUS IPH
Mepexo/ie aToMa ¢ OTHOTO YHEPreTHUECKOTO YPOBHS Ha APYTOH.

3. Jlaiite onpenenenue qUCIEPCHU CBETA.

4. [laiiTe onpeaenicHue CIIEKTpa.

Na-1 ¥K-1
OcyImecTBIsET MOUCK,
KPUTUYECKUH aHAIIU3 U
CUHTE3 HH(POPMALIUH,
MIPUMEHSIET CUCTEMHBIN
MOJIXOJT AJISl PELEHUS
[IOCTaBJICHHBIX 3aJ1a4

5. YUemy paBHa 3Heprus usnydaemMoro GotoHa?

6. OOBsICHUTE MeXaHU3M BO30YKICHMs aToMa, chopmymupyiite 3akoH Kupxroda.
7. B 4em niposiBisieTCs TUCHIEpCHs] IPU MPOXOXKACHUH CBETa Yepe3 TPEXIPaHHYIO
npusmy?

8. Kakue BH/IbI CIEKTPOB Pa3In4aoT?

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MareMaTH4eCcKoro LHUKJIa
NIPY pELeHNH 3314 B
001aCTH SKOJIOTHH U
IPUPOJONIOJIB30BAHUU

Kpurepun ouenku (tabn.) AOBOAATCA A0 CBeleHUs OOy4yaroUIMXCsS B Hadajie 3aHSATHH.
Onenka 00bsIBIIsIETCS] 00yUarOIEMyCsl HEOCPEICTBEHHO MOCIIE YCTHOTO OTBETA.

MIxana Kpurtepuu onieHuBaHus

Ornenka 5 - 00y4aroIuics TOTHOCTHIO YCBOMII YUeOHBI MaTepHalr,

(oTmIaHO) - TOKA3bIBACT 3HAHUE OCHOBHBIX MMOHATHH TEMBI, TPAMOTHO TIOJIB3yETCS] TEPMUHOJIOTHEH;
- TPOSIBISIET YMEHHWE AaHAJM3UpOBaTh M 0000marTs HWHGOPMAIWIO, HABBIKH CBSI3HOTO
onucaHus (HU3NIECKUX SIBICHUH 1 TIPOIIECCOB;
- JIEMOHCTPHUpYeT yMEHHE u3JaraTb Marepuajl B ONPEAETICHHOW JIOTWYECKOI
MOCIIEI0BATENLHOCTY;
- TOKa3blBaeT YMEHUE WILIIOCTPUPOBATh TEOPETUYECKHE IIOJIOKEHUS KOHKPETHBIMU
IIpUMeEpaMy;
- IGMOHCTPHPYET CPOPMUPOBAHHOCTH M YCTOMYMBOCTD 3HAHUI, YMEHUI1 N HABBIKOB;
- MOryr OBITb MONYIICHbl OJHAa—JBE HETOYHOCTH IIPH OCBEIIEHHH BTOPOCTEIEHHBIX
BOIIPOCOB

Onenka 4 OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSM Ha OLICHKY «5», HO IIPU 3TOM UMEET MECTO

(xopom10) OJIMH U3 HEJJOCTATKOB:
- B YCBOGHHM MaTepuasia JOMYyIICHbl HEOONbIINE MPOOENbl, HE MCKA3UBIINE CONCPKAaHHE
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OTBETA;
- B M3JIOKEHUH MaTepHaia JIONYyIIeHbl HE3HAYMTE/IbHBIC HETOYHOCTH

Onenka 3 - HENOJIHO WJIM HEMOCIIEIOBATEIFHO PACKPBITO COACPIKaHUE MaTepraia, HO OKa3aHo odmiee
(YIOBICTBOPUTEIFHO) | MOHMMAHKE BOIPOCAa WM MPOJACMOHCTPUPOBAHBI YMCHUS, JOCTATOUHBIC UIS NATbHEHINEro

YCBOCHHSI MaTepHaa;
- IIMEJIMCh 3aTPYAHCHUS WU JOMYIICHBI OIMUOKH B OMPEACICHUN MOHATHH, NCTIONIb30BaHUH
TEPMUHOJIOTUH, OMHCAHWUU (UIUUCCKUX SIBICHUA W TPOIECCOB, HMCIPABICHHBIC MOCIC
HABOJISIIIIUX BOMIPOCOB;
- BbISABJICHA HEJOCTATOYHAsT C(OOPMUPOBAHHOCTh 3HAHHUM, YMEHHH W  HABBIKOB,
00yUarOIIHIACS HE MOXKET MPUMEHHUTh TEOPUIO B HOBOW CHTYaIlUU

Ornenka 2 - HE PacKpBITO OCHOBHOE COJIEpKaHHE MaTepHara,;

(HEeyIOBIIETBOPHUTEIBHO)

- O0OHapyXeHO HE3HaHWe WM HETOHWMaHHe OONbINeH WIM HauOolee BaKHOW YacTH
Marepuarna;

- JIOMYUICHBI OIMMOKU B OMpEACICHUU NOHSITUMN, MPH KCIOJB30BAHHUA TEPMHUHOJOTHH, B
OINMCAHWH SIBJICHUU U MPOIIECCOB, KOTOPHIC HE MCIPABJICHBI TIOCIC HECKOIBKUX HABOJSIIUX
BOIIPOCOB;

- He c(hOPMHUPOBAHBI KOMIIETCHIIMH, OTCYTCTBYIOT COOTBCTCTBYIOIIHME 3HAHUS, YMCHHS H
HAaBbIKH

4.1.2. OneHUBaHHe OTYETA MO JIA0OPATOPHOIi padoTe

Otuer mno saboOpaTopHOM paboTe MCHOIB3YeTCsl sl OLEHKM KadecTBa OCBOEHUS
00yJarommmMcst OCHOBHOM MPOo(eCCHOHAIBHOM 00pa30BaTeIbHON MPOTPAMMBI IO OTJEIBHBIM TEMaM

JIUCILIUILINHEL.

Conmepxxanue u Qopma ortdyera mno JjgabopatopHoid paboTe NPUBOAUTCS B

METOAMYECKHUX YKa3aHUAX K jaboparopHbiM padotam (1.3 @OC). Coneprxanue otyeTa U KpUTEPUU

OILICHKH OT4eTa (TalI.) JOBOISATCS 0 CBeIEeHUs 00yJyaronInxcs B Hayasie 3aHATUH.

Ounas ¢popma o0yueHnust

No OlieHOYHBIE CPEJCTBA Kon n HaumeHoBaHue
TurnoBbie KOHTPOJILHBIE 3a/1aHUs ¥ (MJIM) MHBIE MaTepHabl, HEOOXOIUMBIE /ISt HHAMKATOpa KOMIIETCHIIMU
OLICHKM 3HAHMH, YMEHWI, HAaBBHIKOB U (WIM) ONbBITa JEATEIBHOCTH,

XapakTepH3yIoIUX C(HOPMUPOBAHHOCTh KOMIIETCHIIMI B MPOIECCE OCBOCHUS
JVCIUTUTAHBI
1 Tema 1 «Dusnueckue BEIMYUHBI U UX n3MepeHre. OCHOBHbIE UA-1 YK-1 Ocywectasier
HM3MEPUTENEHBIC TIPUOOPHD) MTOWCK, KPUTUICCKHUI aHAaIIH3
1. Tlome3ysich TpaBUIaMH YCTAaHOBKH MPOM3BOIHOTO HM3MEPSHHS TIPOBEAUTE | W CHHTE3 MH(POPMAIHIH,
niepeBox B cuctemy CU cremyrommx emuHun n3meperust: a) [1a; 6) Br; B) [x MIPUMEHSIET CUCTEMHBIN
2. OxpymmTe 10 pa3psiaa IecaThX: a) 9,6645172; 6) 0,2135189; B) 79,55 TTOJXOM JJIsl pEIICHUS
3. OkpymmiTe 10 OHOM 3Havaer mudpsr: a) 2,70251; 6) 0,03215; ) 5,024 MTOCTaBJICHHBIX 3a]1ad
4. BrImosHWTE ISHCTBUE HAJl IPUOIMKSHHBIMH YHCIIAMU: W-2 OIIK-1 [Mpumenser
a) 3,7%10%+1,2*10° 0a30BbIe 3HAHUS
0) 1,1%10%*2,4*102 €CTECTBEHHOHAYYHOTO U
5. IpencraButs ynciaa B Bugae X*10™ a) 0,00027; 6) 36000; B) 79851362 MaTeMaTHYeCKOTO IMKIIA MPH
6. Kak onpenenuts 1ieHy JAeTeHs IIKaTbI? peleHnn 3a1a4 B 001acTH
9KOJIOTUH H
MIPUPOAOTIONH30BaHHU
2 Tema 2 «MeTouKa BBIIOHEHHUS HeOCcpeACTBeHHBIX m3Mepenui» | NJ1-1 YK-1 OcymecTriser
1. B kakodl  TOCIECIOBATEIBPHOCTH  BBIOJNHIETCA  OJHOKPATHOE | MOWCK, KPUTUYCCKHUN aHAH3
HEMNOCPEACTBEHHOE U3MepeHue? U CHHTe3 HH(pOpMAaIHH,
2. B kakod  TOCIEIOBAaTEIBHOCTH  BBITIOJNHSACTCS ~ MHOTOKPATHOE | NMPUMEHSET CUCTEMHBIN
HEMNOCPEACTBEHHOE U3MepeHue? TIOIXO JUISl pEIICHUS
MTOCTaBJICHHBIX 3a]1a4
3. U3meppre Temmeparypy B LIEHTpe KOMHAThI, Bo3iie BxomHoi nsepu u y | M/I-2 OIIK-1 ITpumenser
OKHa, 3aIHIIUTE €€ NCTUHHOE 3HAYCHHE. 6a30BbIe 3HAHU
4. V3meprTe OIMPUHY CTOJNAa B TPEX PA3HBIX MECTax, 3alMIINTE MCTUHHOE | €CTECTBEHHOHAYYHOTO U
3HAUYEHHE BEJINIMHBL. MaTeMaTHIeCKOTO IUKIIA IIPH
penieHnu 3aad B o0macTu
9KOJIOTUH H
MIPUPOAOTIONH30BaHHI
3 Tema 3 «MeToanka BBITIOTHEHMSI KOCBEHHBIX M3MepeHuid. [ padndaecknit NA-1 YK-1 Ocymectsuser
CIOCcO0 Mpe/ICTAaBICHUS PE3Y/IBTaTOB H3MEPEHHS» MOWCK, KPUTUICCKHUI aHATN3
1. KocBeHHO u3MepbTe BEC CBOEro Teia. 3alMIINTE pEIICHHE 3aJadd B | M CHHTE3 HHpOpMaLuH,
COOTBETCTBUH C AJITOPUTMOM. MPUMEHSICT CHCTEMHBIN
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2. Tloctpoiite TpaduK 3aBUCUMOCTH OCBEUICHHOCTH OT PACCTOSHUS 10
ucrouynuka ceera E = f(R), ucnosb3ysi rOTOBbIC 3HAYCHHS U3 TAOJIHIIBI

R, M 1,20 1,00 0,80 0,60 0,40

E, nx 100 110 125 170 250

oaxoa Jid peuICHuA
IIOCTABJICHHBIX 3a1a4

3. Ompenenute MmiIoMaas pabovyero CTona. 3amuIlUTe PCIICHUE 3aJavyd B
COOTBETCTBHH C aJITOPUTMOM.

4. Vcnonb3yst TOTOBBIH TpaduK, MOCTPOCHHBIH B 3aJaHUM 2, ONpPEAEIHTE
3HAYEHUS] OCBEUICHHOCTH, €CIM 3HaueHue paccrosHus: a) 0,9 m; 6) 0,5 M; B)
1,1 m.

UJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro IUKIIA IPU
pemeHnH 3a1a4 B 00IacTu
SKOJIOTMH 1
[IPUPOIOIIOIb30BaHHI

Tema 4 «IIpoBepka 3aKOHA COXPAHECHUS UMITYITHCAY
1. Hammmute W oOBACHUTE (GOpMYIy Ui omperelieHus KodpduimeHTa
TPEHUS CKOJIBKCHUSI.
2. Kak ompenensioT CKOPOCTh M HMIYIBC IIEPBOTO Tela B MOMEHT €ro
CTOJIKHOBEHUS € TesoM No2?
3. Kak onpe/iesnsitoT CKOPOCTH M UMITYIIBCHI TEJ MOCJIE UX B3aUMOACUCTBHS?

NA-1 YK-1 Ocymectsuser
MIONCK, KPUTHYECKUH aHAIN3
U cuHTe3 HH(popMaruy,
MIPUMEHSIET CUCTEMHBIN
MOAXOJ JUISl pEILICHUS
IIOCTABJICHHBIX 3a1a4

4. Kak onpezemnsioT HallpaBiIeHUE U MOAYIb CYMMAapHOTO HUMITYJIbCA CUCTEMBI
rocJie B3aUMOJICHCTBHS TEJl, €€ COCTABIAIONINX?

5. B uem 3akmirouaercsi 00paboTka pe3yabTaToB B JaHHOHN jJabopaTopHOU
pabore?

WJ-2 OIIK-1 ITpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO
MAaTEMAaTUYCCKOT'0 UKJIIa IpU
pelleHuH 3a7a4 B 001acTH
9KOJIOTHHU U
MPUPOOIOIB30BAHIH

Tema 5 «3yueHre OCHOBHOTO 3aKOHA JHHAMHUKH BPAIICHUS
1. Pacckaxxute yCTPOHCTBO SKCIIEPHUMEHTAILHOW YCTAaHOBKH M COIEPIYKAHHE
9KCTIEPIMEHTA 10 H3YYEHHUIO OCHOBHOTO 3aKOHA BPAIATEIILHOTO JIBIYKCHUS

NA-1 YK-1 Ocywectaser
TIONCK, KPUTHYECKUH aHAIN3
U cuHTEe3 HH(OPMALIHH,
MIPUMEHSET CHCTEMHBIN
MOJIXOA JJISl peIIeHUs
MIOCTABJICHHBIX 3a/1a4

2. Kak BBIYHCIIUTH YINIOBOE YCKOpEHHE BpalleHus: nuiuHapa? Hamumure u
00BSICHUTE HY)KHYIO (DOPMYITY.

3. Kak BbluMCIMTE MOMEHT Bpamawoomiel cuibl? Hanumunrte n oObsicHuTe
HYXHYI0 hopMyIty

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MATEMATUYCCKOT'O IUKJIIa ITPU
peleHnn 3a1a4 B 001acTH
9KOJIOTHHU U
MPUPOIOIOJIE30BAHIH

Tema 6 «/ccrnenoBanue KoneOaTeJLHOTO JBIKEHUS, U3MEPEHHE YCKOPEHUS
CBOOOTHOTO MaJeHMS IPH TTOMOIIY MasiTHUKA»

1. OObsicHnTE 1ENEecO00Pa3HOCTh KOHCTPYKIMN MasTHHKA, IPUMEHSIEMOTO B
JTAaHHOM pabore.

2. Kakue BenMYMHBI HM3MEPSIOTCS HETOCPEICTBEHHO M KaKHe KOCBEHHBIM
ITyTeM TpH BhIONHEHNH 3a1aHust 2?7 3ananus 3?7 HyXHO I U3MepsTh JUTHHBI
MasTHUKOB |1 u 1 ? TTouemy?

UA-1 YK-1 Ocywectasier
TIOUCK, KPUTHYECKUH aHAIN3
U cuHTEe3 MH(OPMAIIHH,
MIPUMEHSET CHCTEMHBIN
TIOAXO JUISl pETICHNUS
MIOCTaBJICHHBIX 3a/1a4

3. Cpnenaiite BbIBOJ (DOPMYJBI, HCIIOJB3yeMOW B paboTe Juisi H3MepeHHs
YCKOpEHHs CBOOO/IHOTO Ma/ICHHsI, PAa3bsCHUTE €e.

4, Kak B pganHOW paboTe HAXomiIT aOCONIOTHBIE H OTHOCHTEIHHBIC
MOTPEIIHOCTH U3MEPEHHS TIEPHO/I0B KoJieOaHUH MasTHUKOB?

5. Kak B pmanHHO#l paboTe HaxXomAT OTHOCHTENIFHYIO M  aOCOJIOTHYIO
MOTPEITHOCTH U3MEPEHHST YCKOPEHHsI CBOOOHOTO TageHust?

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MATEMATHUYCCKOT'O IIUKJIa HpI/I
pelIeHnH 3a1a4 B 00IacTH
9KOJIOTHH H
MIPUPOAOTIONE30BaHHU

Tema 7 «cciienoBanue TEUSHHS BI3KOM YKHIKO CTH
1. Pacckaxwure ycTpoiicTBO BHCKO3UMeTpa OcTBanbia U COACpIKAHHUC
IKCIICPUMEHTA [0 H3MEPCHUIO KO3(D(UIMEHTa BSI3KOCTH JTUM TPUOOPOM.
Beisenute 1 00bsicHUTE (hopMYITy T pabOTHI ¢ BUCKO3UMETpoM OcTBabaa

NA-1 YK-1 Ocymectsnsger
MOUCK, KPUTUUECKUI aHATIH3
U cuHTe3 MH(OPMALHH,
MPUMEHSET CUCTEMHBII
TIOJXOA JJISl PEIIeHUs
MTOCTABJICHHBIX 3a/1a4

2. Kak B 1aHHO#1 paboTe HaXO/IAT OTHOCHTEILHYIO 1 a0CONIIOTHYIO MOTPEITHOCTH
n3MepeHust KodpduimenTa BI3KOCTH KUIKOCTA?

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHIEeCKOTO IMKJIA TPH
penieHnn 3a1ad B o0macTu
9KOJIOTMH 1
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MIPUPOAOTIONH30BAHHI

8 Tema 8 «MccienoBannue CBOMCTB MMOBEPXHOCTHOTO CIIOSI )KUIKOCTH, N-1 YK-1 Ocymectsiser
n3MepeHue Kod(pQUIMEeHTa MOBEPXHOCTHOTO HATSDKEHHUS SKUIIKOCTH» MIOUCK, KPUTHYECKUH aHAIN3
1. Hanummrte wu oObsicHuTe Qopmyasl: a) U30BITOYHOrO JABJICHUS | M CHHTE3 HHpOpMAaLuH,
HCKPUBJICHHOW IOBEPXHOCTH JKHJIKOCTH, 0) THIPOCTaTHYECKOTO IABJIEHHS | MIPUMEHSET CHCTEMHBIN
KHMJKOCTH, B) PAa3HOCTH YPOBHEH JKUJAKOCTEH B KamwuLipe W B | MOAXOJ JUIS pEIICHUS
COOOIIAIOIIUMCS C HUM IIHPOKOM COCY/IE. MOCTaBJICHHBIX 3a/a4u
2. Hammmmre u oObsicHuTe (OpMYNTy, MO KOTOpPOH B JaHHOW paboTte
n3MepseTcs: K03 GHUIMEHT MOBEPXHOCTHOTO HATSIKCHHUSI.
3. PacckaxxuTe yCTpOWCTBO SKCHEPHUMEHTANBbHOW ycTaHOBKH M coxaepxkanme | MI-2 OIIK-1 [Tpumenser
9KCTIEPUMEHTA [0 U3MEPEHHIO KO3 (PHUIMEeHTa TOBEPXHOCTHOTO HATSKCHUSL. 6a30BbIC 3HAHUS
4. Pacckaxute, KaK M ¢ KAKOH TOYHOCTBIO M3MEPSIOT AUaMETp Kamuwsipa? €CTECTBEHHOHAYYHOTO U
5. Kak B naHHO# paboTe HAXOAAT OTHOCUTEIBHYIO U a0COIIOTHYIO MaTeMaTHIeCKOro IUKIA MIPU
MIOTPEITHOCTH N3MepeHus K03 HIleHTa TOBEPXHOCTHOTO HATSKCHHS? pelmeHnH 3a1a4 B 00IacTu
9KOJIOTHHU H
IPUPOAOIOJIB30BaHUU
9 Tema 9 «M3yuenue 3akona ['yka» NA-1 YK-1 Ocymectsnsger
1. PacckaxuTe YCTPOHCTBO SKCHEPUMEHTAIBHOW YCTAaHOBKM U COZAEpXKaHUE | MOUCK, KPUTHUECKUI aHAIH3
SKCIEepPUMEHTA 0 H3YUCHHIO 3aKoHa ['yKa 1 n3MepeHnIo MOTyIsl yIPYyTroCTH U cuHTe3 UH(OPMAIHH,
IIPUMEHSIET CUCTEMHBII
MOJIXOA JJISl peIIeHUs
MIOCTaBJICHHBIX 33/1a4
2. Kaxotii BT TOJDKHBI IMETH TpadUKA 3aBUCUMOCTH A OT F? W-2 OIIK-1 [Mpumenser
0a3oBblc 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKOro IUKIIa Ipu
pelieHnn 3a1a4d B o0nactu
9KOJIOTHHU H
MIPUPOAOTIOIB30BaHUU
10 Tema 10 «M3mepeHne MOy YIIPYTOCTH NJ-1 YK-1 Ocymectsnser
1. Hamummure u paszpsicHutre GOpMyly, 10 KOTOpPOH B JaHHOW paboTe | MOMCK, KPUTHYECKUI aHaIH3
HU3MEPSIOT MOAYIIb YIPYTOCTH U cuHTe3 HH(popMaruy,
IPUMEHSIET CUCTEMHBIN
TIOJIXOA JJISl PeIIeHUs
TIOCTaBJICHHBIX 33/1a4
2. Kak B pjaHHOW paboTe HaxXomiaT OTHOcHUTeNnbHY0o U abcomorHyto | M-2 OIIK-1 [Mpumenser
MIOTPEITHOCTH U3MEPEHHS MOLYIISl YIPYrocTh? 0a3oBble 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKJIa Mpu
pelIeHnn 3a1a4d B o0actu
9KOJIOTHHU U
MIPUPOAOTIONB30BaHUU
11 Tema 11 «Qnekrpuueckue nenu. Vizmepenne Gu3nuecKux BEIHIHH NA-1 YK-1 Ocymectsnser
AMEKTPON3MEPUTEIHHBIMH TPUOOPAMI» MTOUCK, KPUTHYECKUI aHAJIN3
1. [laliTe xapakTepucTHKY IprOOpaM, HaAXOSIIUMCS Ha CTOJIE. Y CUHTE3 MHPOPMAIIHH,
2. Kak ompeznenstor aOCOJIOTHYIO IOTPEIIHOCTH MNpuOopa, OTCYeTa | | HPUMEHSET CUCTEMHBbIH
HU3MEPEHUs IS EKTPON3MEPHUTEIBHOTO Iprudopa? TIOJXOA JJISl PEIIeHUs
MTOCTABJICHHBIX 3a/1a4
3. Kak BeImonHseTcss  OQHOKparHOe HemocpenctBeHHoe — u3Mepenue | MJI-2 OIIK-1 Ipumensier
NIEKTPOU3MEPHUTEIHHBIM IPHOOPOM ¢ 0003HaYEHHBIM KJIACCOM TOYHOCTH? 0a3oBble 3HAHUS
4. Kak BBHINONHAETCS OXHOKPAaTHOE HEINOCPEACTBEHHOE W3MEPEHHE | €CTECTBEHHOHAYYHOTO U
NIEKTPOU3MEPHUTEIHHBIM IPHOOPOM, HE UMEIOIINM KJlacca TOYHOCTH? MaTeMaTH4ecKoro IUKIIa Mpu
peleHun 3a1a4d B o0actu
9KOJIOTHHU H
MIPUPOAOTIONH30BaHHU
12 Tema 12« ccnenoBanrne MarHUTHOTO TOJISt TOCTOSTHHOTO MarHUTAa N-1 YK-1 Ocymectsuser

1. Pacckaxxute yCTPOHCTBO SKCIIEPHUMEHTAIFHOW YCTAaHOBKH M COJEpKaHHE
SKCTIIEPHMEHTa IO W3YYEHHWIO 3aKOHa AMIepa W HU3MEPEHHIO WHAYKITHNH
MAarHuTHOTI'O MOJISL.

2. HauepTuTe 1 pa3bsCHUTE CXEMY JJICKTPUYESCKOM LIEIH YCTAHOBKH.

3. PacckaxuTe yCTpOHCTBO aHAINTHYECKHX BECOB M HPaBHJIO OOpaIlieHHs C
HUMU

IIOMCK, KPUTUYECKUI aHAIN3
U cuHTe3 HH(popMarmy,
MIPUMEHSET CUCTEMHBIN
MOAXOA IJISl PELICHUS
MOCTaBJICHHBIX 33184

4. Kak onpenessiior adCOJIIOTHYIO NOIPEUTHOCTh NIOKa3aHui amnepMeTpa?

WJ-2 OIIK-1 ITpumenser

26




5. Kak onpenensror OTHOCUTENBHYIO U a0COIOTHYIO TIOTPEITHOCTH
U3MEPEHUs] HHIYKIUU MarHUTHOTO TTOJIs?

0a30BbIC 3HAHUS
€CTCCTBEHHOHAYYHOTO U
MaTEMaTU4eCKOTO IMKIIA TTPU
peleHnH 3a71a4 B 00IacTu
DKOJIOTHH U
MPUPOAOTIONBE30BAHHU

13 Tema 13 «/ccnenoBanue 3IEKTPONPOBOAHOCTH NOMYNpoBoaAHUKOB. M3yuenune | M/I-1 YK-1 OcymecTsiser
MOJIYIIPOBOAHHUKOBOTO MO/ MOUCK, KPUTUUECKUI aHATIH3
1. Pacckaxxute yCTPOWCTBO IOJYIIPOBOIHHKOBOTO IHOAA, HAYSPTHTE CXEMY | M CHHTe3 MH(popMaImu,
nona M 00BSICHUTE MIPUHIUT €T0 paboTHI. MIPUMEHSET CHCTEMHBIH
2. HagepTure cxemMy IEKTPUIECKON IETI SKCIIEPUMEHTAIFHONH YCTAaHOBKH M | TIOIXOJ IS PEUICHUS
00BsICHUTE ee. MTOCTaBJICHHBIX 3a/1ad
3. PacckaxuTe comepkaHHWe HSKCIIEPHMEHTa 110 W3YYCHHIO BOJIBTAMIICPHOM
XapakTepucTUky auona. Kaxoit Bux wumMeer rpaduk BOJBTaMIEpPHOI
XapaKTEepPUCTUKU TOJYIPOBOIHUKOBOIO 1uoaa?
4. Yro HaswiBacTcs Kod(¢uimentoM BeimpsmicHus auona? Hamummmre | WMJI-2 OIIK-1 [Ipumenser
¢dbopmyny ko3¢ GUIMEeHTa BRIIPIMICHUS THOJIA. 0a30BbIC 3HAHUS
5. Kak ompezensioT aOCOMIOTHBIE TOTPEUIHOCTH TT0Ka3aHUil MCIOJIB3YyEeMBIX | €CTECTBEHHOHAYYHOIO U
ANIEKTPOU3MEPHUTENBHBIX TIPHOOPOB? MaTeMaTH4eCcKoro IUKIIa PH
6. Kak ompe/ensoT abCOMOTHYIO U OTHOCHTEIBHYIO IIOIPEIIHOCTH pelleHuH 3a7a4 B 001acTH
BEITIOJTHEHHOTO U3MEpEHUs K03 PHUIINCHTA BBITPSIMIICHHS SKOJIOTUH H
MTOIYIIPOBOAHUKOBOTO Jrionia? MIPUPOAOTIONE30BaHHA
14 Tema 14 «ccnenoBanue mepeMeHHOTO U BRIIPAMIICHHOTO ToKa rpu oMoy | MJI-1 VK-1 OcymecTBnsier
ocryutorpada MTOWCK, KPUTUICCKHUN aHAIIH3
1. HauepTtHuTe M pa3zbsICHATE CXEMY JJICKTPHUYCCKON Ienu Uil HaOMIOACHWS | M CHHTe3 HH(OpMaIuy,
OCIIJUTIOTPAMMEI TIEPEMEHHOTO TOKA. MIPUMEHSET CHCTEMHBIH
2. Haueptute W pa3psACHUTE CXEMY DICKTPUYCCKOW LEHH AJs HAOMIONEHUS | ITOXXOJ IS PEUICHUS
BBINPSIMJIAIONIETO ASHCTBHS U0/ MIOCTaBJICHHBIX 3a/1a4
3. HaueptuTe U pa3wpsicCHHUTE CXeMy dJCKTpuueckou remnu it Haomonenus | MJI-2 OIIK-1 [Mpumenser
JIBYXIIOJTYTIEPUOTHOTO BBIIPSMIICHHUS IEPEMEHHOTO TOKA. 0a3oBble 3HAHUS
4. HauepTuTe U pa3bICHUTE CXEMY JICKTPUUECKOMN IeTH 17151 HaOIIoAeHUS €CTECTBEHHOHAYYHOTO U
GUIBTPYOLIETO JISHCTBHS KOHIEHCaTopa MaTeMaTH4eCcKOTo IUKIIa IPH
peleHnn 3a1a4 B 00J1aCTH
9KOJIOTUH H
MIPUPOAOTIONE30BaHHU
15 Tema 15 «3MepeHne moka3aress mpeloMIIeHus u KoHIeHTpanuu pactBopoB | U-1 YK-1 Ocymectsuser
pedpakToMeTpoM» MTOWCK, KPUTUICCKHUI aHaJIH3
1. PacckaxwuTe yCTPOWCTBO U MPUHIUT pabOTHl pedpaKkToMeTpa. U cHHTe3 HH(popMaImy,
2. Pacckaxure copepkaHue SKCIEPUMEHTA M0 M3MEPEHHUI0 KOHIEHTPAIIUHN M | MPUMEHSIET CHCTEMHBIN
TOKA3aTelIs MPEIOMIICHHS PACTBOPOB caxapa. MTOJXOM JJIsl pEIICHUS
3. Pacckaxute cozepkaHue 3KCIEPUMEHTa MO W3MEPEHUIO KOHIIEHTPALMK M | NOCTAaBJICHHBIX 3a/1a4
I0Ka3aTelis IPENIOMJIICHHS PACTBOPOB COJH
1. TlosicHute, Kak NOCTPOUTH KainuOpoBouHblii rpaduk? Kax, monssyscs | M/I-2 OIIK-1 ITpumensier
rpadukoM, OTpeeIuTh KOHIIEHTPAIIUIO pacTBopa? 0a30BbIC 3HAHUS
2. Kak B 1aHHO# paboTe HaXoAsAT a0COIIOTHYIO M OTHOCHUTENBHYIO €CTEeCTBEHHOHAYYHOTO U
MOTPEITHOCTH N3MEPEHHs KOHIIEHTPAIIH pacTBopa? MaTeMaTH9eCKOTO IUKIIa IIPH
penieHnu 3aad B o0macTu
9KOJIOTUU U
IPUPOAONONIB30BaHHU
16 Tema 16 «/3MepeHne pa3mMepoB MajbIx 00bEKTOB NpH nomolnu Mukpockonay | M/I-1 YK-1 OcymecTsiser
1. Ha3zoBuTe OCHOBHBIE Y37l M MEXAaHM3MBI MHUKPOCKONA M OOBSCHHTE HMX | IOMCK, KDUTHYECKUH aHAJIH3
Ha3HAYCHHE. U cuHTe3 MH(OPMALHH,
2. Hammmmre u oObscHuTe (OpMYyNBI, [aroliMe BO3MOXHOCTh HAaWTH | HPUMEHSET CHCTEMHBIH
YBEJIMYECHUE OKYISIpa, YBeTNUeHNe 00bEKTHBA U yBEITMUEHIE MUKPOCKOIIa MOJXOA JJISl PEIIeHUs
MTOCTABJICHHBIX 3a/1a4
3. Pacckaxkure comepkaHME OSKCIOepUMEHTa, Hamuimure W o0bscHute | -2 OIIK-1 IIpumenser
pacdetHeie (GOPMYNBI: a) MO W3MEPEHHIO YBEIWYEHHs OOBeKTHBa, 0) 1o | Ga30BBIE 3HAHUS
M3MEPEHUIO BETMUYNHBI MUKPOOOBEKTA. €CTEeCTBEHHOHAYYHOTO U
4. Kak B maHHOH pab0oTe HAXOAAT NOTPEIIHOCTH YBEIHUCHHUS MUKPOCKOTIA, MaTeMaTHIeCKOTO IUKIIA TIPH
pasMepa MUKpooObeKTa? penieHnn 3a1ad B o0macTu
9KOJIOTUU U
IPUPOAONONIB30BaHUU
17 Tema 17 «M3MepeHue npenesna pa3penieHust ONTHYECKOTO MPHOopay NA-1 YK-1 Ocymectsusger
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1. Kakum o00pa3oM MOXHO YIYYIIUTh pPa3peniaronIyto  CriocoOHOCTh
MUKpOcKomna?
2. Pacckakure coiepikaHue SKCIIEpUMEHTa

MTOVMCK, KPUTUYECKUN aHATH3
U cuHTe3 uHpopMaImy,
MIPUMEHSIET CUCTEMHbBIN
TIOJIXOJT AJISl PEILICHHS
ITOCTABJICHHBIX 3a]1a4

3. Hammmmre u oObsicHUTE pacdeTHbIe (OPMYJBI MO M3MEPEHHIO Ipeaesa
paspereHnst 00beKTUBA MUKPOCKOIIA.
4. Kak B 1aHHO# paboTe HaXOIST MOTPELIHOCTH MpeJieNa pa3peleHus?

UJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro [UKIA Mpu
pelmeHnH 3a1a4 B 00IacTu
SKOJIOTMH 1
[IPUPOAOIIOIb30BaHHN

18 Tewma 18 «MccnenoBanue BOTHOBBIX CBOMCTB CBETA, H3MEPEHHE JTHHBI NA-1 YK-1 Ocymectsuser
CBETOBOW BOJIHBI IIPH MIOMOIIHN TU(PPAKIIMOHHON PENMIETKU IPH IPSMOM MOUCK, KPUTHYECKUH aHAIN3
MaJIcHUN CBETa» U cuHTe3 UH(OOPMAIHH,
1. OOwbsicHuTe yCTpOHCTBO AMPPAKIMOHHOW pemeTkr. YUTo Has3bIBaeTCsl | NMPUMEHSET CUCTEMHBIN
MIOCTOSIHHOW TN(PaKIIMOHHON peIeTKn? MOJXOA JJISl PeIIeHUs
2. OObsicHUTE WUCIOJB3YeMbId B NaHHOW pabOTe€ METOJ M3MEPEHUs JUIMHBI | MOCTAaBJICHHBIX 3a/1a4
CBETOBOI BOJIHBI, BHIBEJIMTE COOTBETCTBYIOIIYIO PACUETHYIO hopMyIy
3. Pacckakute ycTpOHCTBO 3KCIIEpUMEHTAIbHON ycTaHOBKU U comepxanue | MJI-2 OIIK-1 [Tpumenser
9KCIIEPUMEHTa II10 W3MEPEHUIO JIMHBI CBETOBOW BOJHBI NPH MOMOIIM | 0a30Bble 3HAHUS
T(HPAKIHOHHOMN PEIIETKH. €CTECTBEHHOHAYYHOTO U
4. Kak B naHHO# paboTe HAXOISAT OTHOCHTEIBHYIO K aOCONIIOTHYIO MaTeMaTH4eCKOro IUKIa MpU
MIOTPEITHOCTH U3MEPEHHS AJIMHBI CBETOBOH BOJIHBI? pelIeHnn 3a1a4d B o0nactu
9KOJIOTHHU H
IPUPOJONOJIB30BAHIH
19 Tema 19 «MccnenoBanne BOTHOBBIX CBOMCTB CBETa, N3MEPCHHE JTHHBI NA-1 YK-1 Ocywectaser
CBETOBOM BOJIHBI IIPH MTOMOIIHN AN(PPAKIIMOHHON PEIIETKN IPH HAKIIOHHOM MIONCK, KPUTHYECKUH aHAIN3
MaJICHUH CBETa» U cuHTe3 UH(OPMAIHH,
1. OObscHUTE YCTPOHMCTBO AMMPAKIMOHHON pemeTkd. UTo Ha3bIBacTCS | MPUMEHSIECT CHCTEMHBIN
MOCTOSIHHOW IM(PaKIIMOHHON peleTku? TIOJIXOA JJISl PEIIeHUs
2. OObsicHHTE WCIOJB3YeMbI B NAHHOW paboOTe METO] W3MEPEHHs UIMHBI | MOCTAaBJICHHBIX 3aj1a4
CBETOBOW BOJIHBI, BEIBEIUTE COOTBETCTBYIOIIYIO PACUETHYIO (POPMYITY
3. Pacckakute ycTpOHCTBO 3KCIIEpUMEHTAIbHON ycTaHOBKH u comepxanue | MJI-2 OIIK-1 ITpumenser
SKCIICPUMEHTa II0 W3MEPEHWIO JIMHBI CBETOBOW BOJHBI NIPH MOMOIIM | 0a30BbIC 3HAHUS
T(HPAKIHOHHOMN PEHIETKH. €CTECTBEHHOHAYYHOTO U
4. Kak B n1aHHO# paboTe HaXOIAT OTHOCHUTEINILHYIO H aOCOIIOTHYIO MaTeMaTH4eCcKoro IUKIIa Mpu
TIOTPEITHOCTH U3MEPEHHS JJIMHBI CBETOBON BOJIHBI? pelieHnn 3a1a4d B o0actu
9KOJIOTHHU U
IPUPOJONIOJIB30BAHUH
20 Tema 20 «3y4eHue monsipuMeTpa, I3MEPEHHE KOHIIEHTPAIIH PACTBOPOB UA-1 YK-1 Ocywectaser
ONTHYECKH aKTUBHBIX BEIIECTBY MTOUCK, KPUTHYECKUI aHAIN3
1. OGpscHUTE sSBICHHE BpAIIECHUS IUIOCKOCTH KoJeOaHWH MOJIIPU30BAHHOTO | M CHHTE3 HH(OpMaIuy,
CBETa: HANUIIUTE U O0BCHUTE (HOPMYITY, ONPEACISIONIYI0 3aBUCUMOCTh yIla | MIPUMEHSET CUCTEMHBIN
ITOBOPOTA IJIOCKOCTH KOJIEOaHWH MOJISPU30BAHHOTO CBETA OT KOHLEHTPAIMH | ITOXXOJ JUIS PEUICHUS
pacTBOpa ONTHYECKH aKTHBHOTO BEIIECTBA. MTOCTABJICHHBIX 3a/1a4
2. Pacckaxure yCTpOWCTBO, MPHHIMII pabOThI MOJSIPUMETPA U COJCPIKAHUE
JKCIIEPHUMEHTa M0 M3MEPEHUIO YIENbHOIO BpALIEHUs M KOHLEHTpaIUH
pacTBOpa ONTUYECKU AKTHBHBIX BELECTB
3. Uro mnokaspiBaeT kod(duumeHt, HazpiBaeMblid ynenbHbIM BpameHueMm? | M/1-2 OIIK-1 IMpumensier
3aBUCHUT JIM 3HAYCHWE YNEJHHOTO BpAIlIEHHWsS OT JUIMHBI CBETOBOHW BOJHBI? | 0a30BbIE 3HAHUS
Hammmure u o0bscHuTe (OopMyly W €AMHMIy HM3MEpEHHs YAEIbHOIO | €CTECTBEHHOHAYYHOTO M
BpallCHHUS. MaTeMaTU4eCcKoro UKIIa NpU
4. Yto noka3pIBaeT KOHIICHTpAIUs pacTBopa? penieHnu 3aad B o0macTu
5. o kako#i hopmyie onpeAesioT KOHIIEHTPAINIO pacTBopa B pabore? 9KOJIOTHH H
6. Kak B nmanHOW paboTe HaXoIAT MOTPEIIHOCTH HM3MEPEHHH YAEIbHOrO | HMPUPOAOINOIb30BAHUN
BpalleHHsI ¥ KOHIIEHTPAIMH pacTBopa?
21 Tema 21 «I'pagyrpoBKa CIIEKTPOCKOMA U UCCIICJOBAHUE CIIEKTPOBY NA-1 YK-1 Ocymectsuser

1. Kakue ciekTpsl Ha3bIBAIOTCS CIIEKTPaMU UCITYCKaHUS?

2. Jlaiite ompeneneHHe u OOBSCHUTE MEXaHM3M IMOJYYCHHUS] CIIEKTpa
TIOTVIOICHHSI.

3. Uro Taxoe CreKTpalbHbIi aHaTU3?

4. Pacckaxurte cofep’kaHnue KCIIEPUMEHTa 10 I'PalyHpOBKe CIIEKTPOCKONA U

MOUCK, KPUTHYECKHUI aHAIN3
Y CUHTE3 MHPOPMAIIHH,
MPUMEHSCT CHCTEMHBIT
MOJIXOJ JJIsl PEIICHUS
MOCTABJICHHBIX 3a]1a4
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M3YYCHUIO CIICKTPOB UCIYCKAHUSI U MOTIOLICHHS
5. Urto sBisieTcs W3MydaTelssMd JIMHeHdaToro, cruiomHoro W monocaroro | MJI-2 OINIK-1 Ilpumenser
CIICKTPOB HCITyCKaHUS? 0a30BbIC 3HAHUS
6. OOBsACHHTE MEXaHU3M TMOJYYCHHUS JIMHEHYATOr0 CIIEKTpa HCIYCKAHUSA | €CTCCTBCHHOHAYYHOTO U
BOJIOpOJIA. MaTEMaTHYeCKOTO IMKIIA TPH
7. PacckakuTe YCTPOWCTBO WM TMPHHIUI pa0OThl CIEKTPOCKONA; HA MaMATh | PEIICHHUH 3a7a4 B 00NacTH
HAYEPTHUTE XO JyYCH B CIIEKTPOCKOTIC 9KOJIOTUH H
MPHUPOAOTIONB30BAHHU

OTtuer oOLEHMBAETCA IO YCMOTPEHMIO INPENOJABaTEIsl OLEHKOM «OTIIMYHO», «XOPOILIOY,
«yIOBJIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIBHO» HIIM OLIEHKOH «3auTe€HO», «HE 3auTeHo». OLeHka
«3a4TE€HO» CTaBUTCA oOOy4aromuMmcsi, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KpPUTEpPUSIM,
YCTAHOBJICHHBIM ISl TOJIOKUTEIBHBIX OLEHOK («OTIMYHO», «XOPOLIOY», «yHAOBIETBOPUTEIBHON).
Onenka 00bsIBIIsICTCSI 00YUAIONIEMYCsl HETIOCPEACTBEHHO MOCTE CAaYH OTYETA.

IIkaua Kpurtepnu onesnBanus

- U3JI0KEHUE MaTepHaa JOTH4HO, TPaMOTHO;
- cBOOOJIHOE BIIaJICHUE TEPMUHOIOTUEH;
- YMEHHE BBICKa3bIBaTh 1 000CHOBATh CBOM CY)KJCHUS ITPU OTBETE HA KOHTPOJIbHBIE

OrueHka 5
BOTIPOCHI;
(oTH4HO)
- YMEHHUE ONHCHIBATH 3aKOHBI, SBJICHUS U IPOIECCHI;
- YMEHHUE MPOBOIUTD U OICHUBATh PE3YIIBTAaTHl H3MECPEHHUIA;
- CIIOCOOHOCTP pemaTh NPaKTHUECKUE 3a1a9l
- I3TIOKEHUE MaTepHalia JJOTHIHO, TPAMOTHO;
Onetixa 4 - cB00OHOE BIIA/ICHUE TEPMUHOJIOTHEH;
(xoporo) - 0CO3HAaHHOE MPUMCHECHUE TEOPETHUCCKUX 3HAHWHA AJIST ONMCAHUS 3aKOHOB, SIBJICHUHN U

IpOoHECCOB, pCHICHUA KOHKPCTHBIX IMPAKTUYCCKUX 3a1a4, IPOBCACHUSA U OLICHUBAHUSA
PE3YIBTATOB HSMGPGHHﬁ, HO COACPIKAHNC U (I)O]Z)Ma OTBCTA MMCIOT OTACIIBHBIC HCTOYHOCTH

- U3JIOKEHUE MaTepHalla HEMOIHO, HETIOCIEA0BATENbHO,

- HETOYHOCTH B ONPEEIICHUU TIOHATUH, B IPUMEHEHUH 3HAHUM JU1sl OUCaHUS 3aKOHOB,
Orenka 3 ABJICHUH U MIPOIIECCOB, PEIIECHHsI KOHKPETHBIX MPAKTHUECKUX 3a]1a4, TPOBEACHHS U

(Y1OBIETBOPUTEIHHO) OLIEHMBAHUS PE3yJIbTaTOB U3MEPEHUIl,

- 3aTpyAHEHUsS] B 000CHOBAHUM CBOUX CYXJICHUIH;

- 0OHapy>KMBaeTCs HEJJOCTATOUHO INTyOOKOe MOHUMaHNe H3YYSeHHOTO MaTrepuaa

- OTCYTCTBUEC HGO6XOHI/IMI)IX TCOPETUUYCCKUX 3HaHI/II71; JOMMYyHICHBL OIINOKHU B OINpCACICHUN
MOHSATHH U OMMUCAHUH 3aKOHOB, SIBIICHUM U MpOo1ECCOB, HCKAKEH UX CMBICJI, HC PEHICHBI
MPaKTUYCCKUEC 3aJlau, HETIPABUIIbHO OLICHUBAIOTCA PE3YJIbTAThI H3MepeHHﬁ;

- He3HaHHE OCHOBHOTO MaTepuasia y4eOHO! MpOorpaMMBl, TOIYCKAIOTCs IpyOble OIIMOKH B
U3JIOKEHUH

Orenka 2
(HEeyIOBIIETBOPHUTEIIHHO)

Ilo pesympratam Tecra OOYyYarOLIEMYCSl BBICTABIIETCS OLEHKA «OTJIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIIBHO» UIIN «HEYIOBIETBOPUTEILHOY.

Kpurtepun ounenuBanus orBera (Tabi.) JOBOAATCS 10 CBEACHMS OOydaroluxcs A0 Hayaya
TecTHpoBaHus. Pe3ynbrar TecTupoBaHHs OOBSBISETCS OO0Y4aroIEMyCsi HEMOCPEACTBEHHO IOCIe
€ro CAa4H.

IIxauaa Kputepuu onenuanus (% npaBHJIbHBIX 0TBETOB)
Orerka 5 (OTIIMYHO) 80-100
Orenka 4 (xopor1io) 70-79
Orrenka 3 (YIOBICTBOPHUTEIIBHO) 50-69
Onenka 2 (HEYIOBJIETBOPUTEIHHO) menee 50

4.2. Tlpoueaypsl U OLlEHOYHbIE CPEACTBA JIJISI MPOBEAEHHS MPOMEKYTOUHOMH aTTeCTAIUN
4.2.1 3auer

3ager sBAseTcs (GOpMOM ONEHKH KadecTBa OCBOCHHS OOYJaroNIMMCS OCHOBHOMU
npodeccnoHaIbHON 00pa3oBaTelbHON MPOTpaMMbl MO paszjaenaMm AUCHHUILTUHBL [lo pesynbpratram
3a4yeTa 00yJaroneMycsl BRICTABIISICTCS OIICHKA «3aYTCHOY» WIIH «HE 3a4TCHO.

3aqu HpOBOI[I/ITCSI I1I0 OKOHYAaHUHU YTCHUIA JIGKI_[I/Iﬁ W BBIIIOJIHCHU S Ha60paTOpHBIX 3aH$ITI/II71.
3a4eT MPUHUMACTCS MPENoaBaTeIIMHU, YUTAOIIMMHE JICKIIUM 10 JaHHOW NUCIUIUTHHE. B cimydae
OTCYTCTBI/ISI Beﬂymero HpeHOHaBaTeHH 3a4cT HpI/IHI/IMaeTCSI HpeHOHaBaTeJIGM, HAa3HA4YCHHBIM

29




pacriopsbkeHueM 3aBemytoniero kadenpoil. C paspemieHus 3aBenyromero kagenpoid Ha 3adere
MOXET IPUCYTCTBOBATh IIPENogaBarelib Kagepsl, IPUBICYEHHBIHN IS TIOMOILMU B IPUEME 3a4eTa.

[TpucyrcTBue Ha 3adere InpenojaBareneid ¢ JApyrux kadeap ©0e3 COOTBETCTBYIOLIETO
pacropsKeHUsl pEeKTopa, MPOPEKTOpa MO Y4eOHOH, BOCHHUTATENBHOW paboTe U MOJIOASKHOM
MOJIMTHKE WM 3aMecTuTelsd qupekropa MHctuTyTa o yueoHoi paboTe He A0IyCcKaeTcs.

®dopma npoBesieHHs 3aueTa — YCTHBIM Oonpoc 1o OuiieraM WK TeCTUPOBAHUE, ONPENeINseTCs
kadeapoii 1 JOBOIATCS 10 CBEICHUS O0yUYaroIUXCsl B Ha4aIe CeMecTpa.

Jlns mpoBeaeHus 3adeTa BeAyLIMHM IpenojaBaTeslb HaKaHyHE I0JydaeT B JUpPEKTopare
3a4€THO-3K3aMEHALMOHHYIO BEJIOMOCTb, KOTOPas BO3BpAlllaeTCsd B JUPEKTOpAT IOCIe OKOHYAHUS
MEPONPUSITHS B IEHb IIPOBEICHNUS 3a4€Ta WM YTPOM CIEAYIOLIETO JIHS.

Bo Bpemsa 3auera oOyuaromuecs MOIYT IIOJb30BAaThCSl C  Pa3pelIEHUs] BEAYILEro
IpernojaBaresis CIPpaBOYHON M HOPMATUBHOW JIUTEPATypOH, IPYTUMH MTOCOOUSIMU M TEXHHYECKUMHU
CpeACTBaMH.

Bpems moarotoBku oTBeTa B YCTHOM (hOopMe IpH cliaue 3a4eTa JODKHO COCTABIISTh HE MEHEee
20 MUHYT (110 >KeJIaHUI0 00y4YarolLerocs OTBET MOXKeET ObITh JOCPOUHBIM). Bpems oreta - He Goiee
10 MUHYT.

[IpenonaBarento npeAoCTaBIAETCS MpPaBO 337aBaThb OOYYAOIIMMCS JIOTIOJIHUTEIbHbIE
BOIIPOCHI B paMKax IIPOTPaMMBbl JUCIUATUINHEL.

KauecTBeHHas OLIGHKAa «3ayT€HO», BHECEHHas B 3aY€THO-3K3aMEHAIMOHHYIO BEJOMOCTb,
ABJISIETCS PE3YJIBTATOM YCIEIIHOTO YCBOCHUS Y4eOHOro MaTepuasia.

IIpenonaBarenu HeCcyT MEPCOHAIBHYIO OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTh U TOYHOCTh
BHECEHUS 3allCEl O pe3yiapTarax IPOMEKYTOYHOM arrecTalid B 3a4€THO-3K3AMEHAIL[MOHHYIO
BE/IOMOCTb.

Ecnu oOyuaroniuiics siBUICS Ha 3a4€T M OTKA3aJCsl OT IPOXOXKIECHUS aTTECTALUU B CBS3H C
HEMOATOTOBJIEHHOCTBIO, TO B 3aY€THO-3K3aMEHAI[MOHHYIO BEJIOMOCTh €My BBICTABIISIETCS OLIEHKA
«HE 3aUTCHO.

HesBka Ha 3ader oTMedaeTcs B 3a4€THO-DK3AMEHALIMOHHOW BEIOMOCTH CIIOBAMM «HE
SIBHJICSI.

Hapymenue TuCHMIIIMHBI, CIMChIBAHUE, UCIOIb30BaHNE O0YYaIOIUMUCS HEpa3pelIeHHbIX
MEYAaTHBIX W PYKOIIMCHBIX MaTrcpualiosB, MOOHMJIIBLHBIX TeJ'Ie(bOHOB, KOMMYHHUKATOpPOB, INJIAHIICTHBIX
KOMIIBIOTEPOB, HOYTOYKOB H JIPYTUX BHUJIOB JIMYHOW KOMMYHUKAI[MOHHOW U KOMIIbIOTEPHOH TEXHUKU
BO BpeMs 3auyeTa 3alpeluieHo. B ciaydae HapylieHus 3Toro TpeOoBaHMs INpernojaBareib 00s3aH
YAATUTh 00YYaromerocst U3 ayTuTOPUU U MIPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HE 3a4TE€HOY.

OOyuaromumcsi, He CAABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKHU 10 YBaXXUTEJIbHON NMpPHUYUHE,
VHIVBUAYAJIBHBIE CPOKH MPOBEIEHUS 3a4€Ta ONpPEAEIAIOTCS 3aMECTUTENEM aupekTopa MHcTuTyTa
1o yueOHoii padoTe.

OOyyaromuecsi, HMEIOIIME aKaJIeMHUECKyl0 3a/J0JDKEHHOCTb, CHAIOT 3a4eT B CPOKH,
omnpenensieMble YHuBepcuteroM. MHdopmaruss o JIHUKBUIAIIMK 3aT0KEHHOCTH OTMEYAeTCs B
HK3aMEHALOHHOM JIUCTE.

Jlomyckaetcst ¢ pasperieHusi 3amectutens aupektopa MHctutyta mo ydeGHOU pabote u
JIOCpOYHas Cc/laya 3a4eTa ¢ 3allUChI0 PE3YNIBTATOB B K3aMEHALIMOHHBIN JIUCT.

I/IHBaJ'II/I)II)I " Jmaa ¢ OrpaHUYCHHBIMU BO3MOXKXHOCTAMU 30POBbA MOT'YT CAaBaThb 3a4€Thl B
CPOKH, YCTaHOBIJIEHHbIE MHIUBU1YaJIbHBIM YU€OHBIM IJIaHOM. VIHBANU/IbI U TUIA C OTPaHUYEHHBIMU
BO3MOXHOCTAMH 300POBbs, UMCIOIIUEC HAPYIICHUA OITIOPHO-ABUTaTCJIBHOIO arrapara, J0I1yCKaroTC A
Ha aTTeCTAlMOHHBIE HCIIBITAaHNS B COIIPOBOKIEHUH aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Ipouenypa mpoBeAeHHs] TPOMEKYTOUHON aTTECTAIMU ISl OCOOBIX CIy4aeB H3JIOKEHA B
«[TomoxeHnn o TeKyleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOUHOM arTecTanuu 00y4aroluxcs
no OIIOII 6akanaspuara, cienuanurera u Mmaructparyps» ®I'bOY BO I0xH0-Ypanbckuii ['AY.

[ITkana u KpUTEPUHU OLIECHUBAHUS YCTHOTO OTBETa 00YYaIOIIErocst MPECTABICHBI B TAOIUIIE.

IMkana Kpurtepnu onennBanns

O6y‘RlIOIIIIdI7[CH IMOKAa3bIBaCT 3HAHHC MNPOrpaMMHOI0 Marepuajia, YCBOCHHUC OCHOBHOH H
ﬂOHOHHI/ITGHLHOﬁ JINTEPATyphbI, peKOMeHZ[OBaHHOﬁ HpOl"paMMOﬁ JAUCHUIUINHBI, YMCHUEC
MNpaBUJIbHO IMPUMCHUTL YCBOCHHBIC 3HAHUA 1A OOBSICHEHHUST SBICHHI H npoueccos,
BJIaJCCT HaBBIKAMH paGOTLI C HU3MCPUTCIIbHBIMU HpI/I60paMI/I (L[OHyCKaeTCH HaJIM4Yuec

OHCHKa «BaduTCHO»
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pa0oTa Ha 3aHATHIX

MaJIO3HAYUTEIIBHBIX OIIMOOK HIIN HECIOCTAaTOYHO IIOJIHOC PACKPBITUE COIACPKAHUA
BOIIpOCa, WK NOrp€lIHOCTDh HEIIPUHIUITMAJIBLHOI'O XapaKTepa B OTBETC Ha BOHpOCLI).

I[OHOJ'IHI/ITCJ'H)HLIM YCJIOBHUEM IIOJYYCHUSI OLCHKU «3a4YTCHO» MOI'YT CTaTb XOpOIIUE
MOKa3arcjiii B XOAC MPOBCACHUSA TCEKYWICTO KOHTPOJIA U CUCTEMATHUYCCKass aKTUBHas

OHCHKa <«HC 3a4YTCHO»

Marcepuajia, IPUHOUIHAJIbHBIC OIIMOKHU IIpHU OTBETC HA BOIIPOCHI

HpOGeJ’ILI B 3HaHUAX, YMCHHAX U HAaBbIKaX MNPHUMCHCHHUSA OCHOBHOI'0 MIPOrpaMMHOTO

BOHPOCLI K 3a49€Ty

OlLiIeHOYHBIC cpeacTtsa

TurmoBsle KOHTPOJNBHBIC 3afaHus M (WIH) WHBIE MaTepHaNbl, HEOOXOIMMEIC LIS
OIICHKA 3HaHWH, YyMCHHH, HaBBIKOB ® (WIH) OIBITa JEATEIHHOCTH,
XapakTepU3YIOMNX COOPMHUPOBAHHOCTh KOMIIETCHIMH B TIPOLECCE OCBOCHHS
JIACIMILIAHBI

KO[[ 1 HAMMCHOBAHUC
HHAUKATOpa
KOMIICTCHIIH

. ®u3nveckue BENUUUHbI X UX BUMBIL.

. I3MepeHnune nMHEeHBIX BETNYUH JIMHENKON.

. I3MepeHue pa3mMepoB MPeAMETOB MITaHTCHIMPKYIEM.

. I3MepeHue mpoMeKyTKOB BPEMEHHU CEKYHIOMEPOM.

. MeTonuka BBINONHEHUS! OTHOKPATHBIX HETIOCPEICTBEHHBIX H3MEPEHHH.

. MeTonuka BBIMONHEHNS! MHOTOKPATHBIX HETTOCPEICTBEHHBIX U3MEPEHUIL.

. [IpaBuna nozcueTa KOJIMYECTBO 3HAYALIUX LU(P B YHCIE.

. [IpaBuia oxpyriieHUs TPUOIMKCHHBIX YHCEIT.

. MeTonuka BEITIONHEHNS! KOCBEHHBIX H3MEPEHHH.

10. I'paduaeckuii crrocod MpencTaBICHUS PE3yAbTaTOB H3MEPCHHS.

11. Usmepenne KO3(QQHUINCHTA TPEHHUS CKONBXECHHS Tel IO MOBEPXHOCTHU
YCTaHOBKH.

12. N3MepeHue UMITyIbca CUCTEMBI 10 B3aUMOJICHCTBUS TEI, €€ COCTABIISIOIINX.

13. V3MepeHue UMITYJIBCOB TEII MOCIIE UX B3aUMOJCHCTBUS.

14. UccnenoBanue 3aBUCHUMOCTH YIVIOBOTO YCKOPEHHs BpallaloIerocst Teiaa OT
MOMEHTA Bpalialouiel cuibl (IIpH IOCTOSTHHOM MOMEHTE MHEPIIMH).

15. YerpoiicTBO ¥ MpUHIKI PabOThl MAaTeMaTHUECKOTO MasTHUKA.

16. HabnroneHue BIUSIHUS JUIMHBI MasITHUKA HA MIEPHOJT €T0 KOJIeOaHusl.

17. UzmepeHnne ycKopeHHs CBOOOTHOTO MAACHUS.

18. YcrpoticTBo 1 mpuHIKTI padoThl BUCKO3uMeTpa OcTBaiba.

19. Nsmepenne xko3punmenTa BI3KOCTH XUIKOCTH BHUCKo3uMeTpoM OcTBaibaa.

20. N3mepenue ko3 duieHTa HATSHKSHIS KUTKOCTH.

21. VI3ydyenune 3aBUCHMOCTH CTpENIbI NPOrHda OT BEIMYUHBI CHIIBI, BBI3BIBAIOIICH
n3ruo.

22. Vi3amepenue MOAyIisl yOPYroCTH KOCTHOW TKaHH.

23. ANropuTM BBITNIOJNIHEHUS OJHOKPATHOTO HEMOCPEACTBEHHOTO HM3MEpEHHs
ANEKTPOU3MEPUTETHHBIM IPUOOPOM ¢ 0003HAUEHHBIM KJIACCOM TOYHOCTH.

24. AJropuTM BBITNIOJNIHEHUS OJHOKPAaTHOTO HEMOCPEACTBEHHOTO HM3MEpEHHs
3NIEKTPOU3MEPHUTEIHHBIM TPHOOPOM, HE UMEIOIIETO KIacC TOUHOCTH.

25. YcrpoiictBo M mpuHOMI paboTel TpUOOpa U ONpEAENeHHS HWHIYKIUH
MarHuTHOTO HOJIS.

26. HccrnenoBaHue 3aBHCHMOCTH BEJIMYMHBI CHIIBI AMIepa OT CHJIBI TOKa B
IIPOBOJTHHKE.

27. V3mepenue MHIYKIMA MarHUTHOTO TTOJIM MOCTOSIHHOTO MarHuTa.

28. DiekTpuyecKast Iemnb Ul U3y9eHHs TOJTyIIPOBOHMKOBOTO MO/,

29. CHsTHE BOJBTAMIIEPHON XapaKTEPUCTUKHU TUOJIA.

30. M3mepenue koddduimenTa BIOpSIMICHHUS THO/1A.

O 0O ~NON W Wb~

na-1 yK-1
Ocy1ecTBIseT MOUCK,
KPUTHYECKUM aHaIu3 U
CHHTE3 HH(pOpMALNH,
IIPUMEHSET CUCTEMHBIN
TOAXO AJIS peIeHHUs
MOCTaBJICHHBIX 3a/1a4

31. Tepmomerpom c¢ wueHoil nenenus 0,5°C u3Mepwiu Temmeparypy Tena u
nonyuunu 3Hadenue 20°C. TMorpemnocts npu6opa — 0,5°C. 3anucars HCTHHHOE
3HA4YEeHHE TeMIIepaTypsl Tela.

32. IllranreHuupkyineM ¢ neHoit nenenus 0,1MM W3Mepwin JuamMerp IapuKa H
nonyuniau 3HaueHue 14,4mm. IMorpemmocts mpubopa paBHa 0,05Mm. 3ammcars
WCTUHHOE 3Ha4YeHUE AnaMeTpa IapHKa.

33. CexynnomepoMm c 1eHod aeneHust 0,2c M3MEpWIM NPOMEXKYTOK BPEMEHH M
nomyynnu 3HadeHue 5,8c. [lorpemrHocTs mpubopa cocrasinser lc 3a 30 muH.
3anucarh HICTUHHOE 3HaYE€HHE IIPOMEKYTKa BPEMEHHU.

34. M3mepuTenbHOM JIeHTOH ¢ neHoi aeneHus 0,5cM M3MEpUI JUTMHY NTpEeAMETa U
nosTydnin 3Hadenne 46,7cm. IlorpenHocTh mpubdopa it N3MEPUTEITHLHON JICHTH —

NI-2. OIIK-1
[Ipumensier 6a3oBbIe
3HAHUS
€CTECTBEHHOHAYYHOTO
¥ MaTeMaTHY€eCKOTO
[UKJIA TIPA PEIICHUN
3a7a4 B 0071aCTH
9KOJIOTHH ¥
MIPUPOAOTIOTB30BAHIH
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0,5cM. 3anucarh NCTUHHOE 3HAYCHHE JJIMHBI TIPEIMETa.

35. M3mepuTenbHOU JeHTO ¢ 1ieHoi aenenust 0,5CM U3MepwIn MUpPUHY MIPpeaAMeTa
W TIOJyYHJIM 3HayeHue 7,8cM. AOCOJIOTHAs MOrpemHocTs JeHTsl 0,5cM. 3anucars
WCTUHHOE 3Ha4YeHHUE [MINPUHBI TPEAMETa.

36. BonsrmerpoM ¢ 1ieHod nenenust 0,1B m3aMepunu HanpspkeHHE W TIONYYHIIH
3nauenue 4,4B. [Torpemocts npubdopa pasua 0,1B. 3anucars HCTHHHOE 3HAYEHUE
HarpsHKEHUsL.

37. Ammepmerpom ¢ meHoi neneHus 0,2A W3MEpWIH CHIIy TOKa M TIONYYHIH
3Ha4eHue 5,0 A. AGCOmOTHAs morpemHocTs amrepmerpa 0,1A. 3annucats HCTHHHOE
3HAUCHUE CHIIBI TOKA.

38. CexynmomepoMm c¢ meHoil neneHus 0,2¢ W3MEPWIH HPOMEXYTOK BPEMEHH U
noxyunin 3HadeHue 22,6¢. [lorpemnocts mpubopa pasaa lc 3a 30muH. 3ammcars
WCTUHHOE 3HaYeHUE IPOMEKYTKa BPEMEHHU.

39. TepmomeTpom ¢ 1ieHol jaenenns 1°C u3Mepun TeMneparypy Tena v NoJTyduiu
snagenue 24°C. Tlorpemmnocts npuGopa paena 0,5°C. 3amucare wucTHHHOE
3Ha4YE€HHUE TeMIIepaTyphl Tela.

40. IllranreHnupkyneM ¢ 1eHod aeneHus 0,1MM M3MEpWIN IIUPUHY CTEPXKHSI U
noxyuuiu 3HadeHue 12,8mm. Ilorpemnocts mranreHnupkyas — 0,05mm. 3anucatsb
WCTUHHOC 3Ha4YCHHUE MINPUHBI CTPEXKHS.

41. B Tpex MecTax NTUYHHKA M3MEPHIM TPOMKOCTH IIyMa M TONYYHMIHM 3HAYCHUS
L, =78 b, L, = 84 nb, Ly = 75 gb. 3anucars u3MepeHHOE 3HAYCHUE BEJINUUHBI.
42. B Tpex pa3mM4YHBIX MecTax >KHBOTHOBOAYECKOTO ITOMEUICHUS W3MEPHIN
TeMIlepaTypy BO3AyXa M HOAy4wid 3HadeHus t; = 16°C, t, = 16,7°C, t; =
16,4°C. 3anucaTh H3MEPEHHOE 3HAYEHHE TEMIIEPATYphI

43. TlpousBenu MHOTOKpaTHOE H3MEPEHHE BIAXKHOCTU BO3AyXa W MOIYYHIH
3HaueHust f; = 76%, f, = 73%, f; = 78%. 3ammcarte W3MEpeHHOE 3HAUCHHE
BIIQXKHOCTH BO3yXa.

44. TIpowsBenn MHOTOKpAaTHOE W3MEPEHHE OCBEIICHHOCTH CTOJIA W MOIYyYHIIN
3Hauenust E; = 146ak, E, = 1521k, E; = 144nk. 3anucarh U3MEpEHHOE
3HAUCHNE OCBEUICHHOCTH.

45. TlpowsBenn MHOTOKpPAaTHOE M3MEPEHHE BBICOTHI IOJHATHS JKUIAKOCTH B
Kanmuisipe ¥ NONYyqriIn 3HadeHus hy = 21MMm, h, = 20MM, h; = 23MM. 3anwucarp
M3MEpPEeHHOE 3HAYCHNE BBICOTHI HOAHATHS KUAKOCTH B KalMIIIApE.

46. B Tpex pasiuuHBIX MECTaX H3MEPHIM LIMPUHY IUIACTUHKH W TOJYYHIIH
3HaueHwWs a; = 5,2MM, a, = 5,5MM, a; = 5,3MM. 3amucars u3MepeHHOE 3HAYCHUE
HIMPUHBI TUTACTHHKH.

47. TlpowsBenn MHOTOKpAaTHOE H3MEPEHHE BPEMEHH HCTEUEHHS >KHAKOCTH IO
TpyOke W monydwid 3HaueHus t; = 8,2c, t, = 8,4c, t; = 8,0c. 3amucarp
M3MEPEHHOE 3HaUCHHE BPEMEHH UCTEUCHHUS JKUIAKOCTH.

48. B Tpex pa3nMUHBIX MECTaX HW3MEPHWIHM TOJIIUHY IUIACTUHKH M IOJYYHIIH
3HaueHws a; = 2,3MM, a, = 2,5MM, a; = 2,2MM. 3amucars U3MEpEeHHOE 3HAaYCHUE
TOJILIMHBI JIACTHHKH.

49. B Tpex pasnMyHBIX MECTaX H3MEpWIM IUaMeTp Kamwulsipa W HOTY4HIIH
3Hauenns dq = 0,85mMM, d, = 0,90mMM, d; = 0,80MM. 3ammcare H3MEpeHHOE
3Ha4YEHHE JUaMeTpa Kamuiuisipa.

50. Ilpon3Besn MHOTOKpaTHOE M3MEpPEHHE BPEMEHM IaJIeHHs IIaphKa C OXHOW M
TOM e BBICOTBI W TONyYwId 3HaueHus t; = 11,2¢, t, = 11,6¢, t; = 11,4c.
3anmcars U3MEpPEHHOE 3HAYeHNE BPEMEHH TTaIeHUsI ITapHKa.

51. Temo, neurasce paBHoMepHo 3a t = (8,6 + 0,1)c mpomuio paccrosuue S =
(17,8 £ 0,2)M. 3anmcarh HCTHHHOE 3HAYCHHUE CKOPOCTH IBHKEHUS (v = %)

52. Teno, murasice co ckopocteio v = (10,0 + 0,1)M/c mpOXOAUT paccTosHHE
S = (300 + 5)m. Banmcarth NCTHHHOE 3HAYCHUE BPEMEHHU IBIDKECHUS (& = %)

53. MarepuanbHas TOYKa MABHKETCA €O ckopocThio o = (15,0 +£0,2)M/c B
teyenne Bpemenn t = (10,0 +0,1)c. 3amucars WCTHHHOE 3HAUEHHE €€
nepemenieHus (r = v - t).

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

55. Teno Becom F = (500 + 5)H wmmeer mromans omopel S = (0,25 + 0,01) -
1076m2. 3anucaTh UCTMHHOE 3HAYEHHE JABJICHHUs, OKA3bIBAEMOE TUM TEJOM (P =
F

5
56. Xuakocth Maccoit m = (100 + 5) - 1073kr 3anuMaeT B MeH3ypKke 00beM V =
(100 + 1) - 1073m3. 3anucarh MCTHHHOE 3HAYCHHE IUIOTHOCTH KMJKOCTH (p =
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57. Jimna xomuarel a = (9,5 + 0,1)M u mmpuna b = (6,2 + 0,1)m. 3anucars
UCTHHHOE 3HaueHKe ILIoIaay KOMHATHI (S = a - b).
58. O6beM Oensuna B Gaxe V = (100 4 5)-103m3, a nnornocts p = (0,80 +
0,01) - 103kr/m3. 3anucarh UCTHHHOE 3HAYEHUE Macchl OeH3uHa B Gake (M = p
V).
59. Cuna Toka B snekTpudeckoii namne J = (200 + 2) - 1073A, a nanpsikenue U =
(2,5 £ 0,1)B. 3armmucars HCTHHHOE 3HAYCHUE CONPOTUBIICHHS JTAMITOYKH (R = %).

60. Ilpu HanpspKeHUH B ey JaMibl Hakamusanus U = (220 £+ 5)B ee MommHocTh

P
P = (100 + 5)Br. 3amucars HCTHHHOE 3HAYCHHE CHIIBI TOKA B amrie (J = E)

4.2.2. Jk3ameH

Ok3aMmeH sBhseTcs (OPMOIM OLIEHKM KadecTBa OCBOCHHUS OOy4aroIIMMCS OCHOBHOM
npodeccuoHalbHOW 00pa30BaTeIbHON MPOrpaMMbl IO pasaenaMm AucuumiuHbl. Ilo pesynpratam
9K3aMeHa OOYdYaroUIeMyCsl BBICTABISIETCS OICHKA «OTIMYHOY», «XOPOIIOY», «YAOBIETBOPUTEIHLHO»
VI «HEYIOBIETBOPUTEIBHOY.

DK3aMeH O JAUCLUUIUIMHE MPOBOIAUTCS B COOTBETCTBUU C PACHUCAHUEM HPOMEXKYTOUHOMN
arTecTallid, B KOTOPOM YKa3blBA€TCS BpPEMs €ro IPOBEIEHUS, HOMEp ayJUTOPHHM, MECTO
IPOBEJACHMSI KOHCYJAbTALIMU. YTBEPXKACHHOE pacHUCaHHE pa3MellaeTcs Ha HHQOPMALMOHHBIX
CTEHJaX, a TaKXke Ha O(UIHAIbHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUU JI MPOMEKYTOUHOM aTTECTAllUM OOYYaIOIIMXCS yCTaHABIMBACTCS
paboyeiil mporpaMMoil TUCUMITIIMHBI U JOBOAUTCSA A0 CBEJAEHUS 00Y4arOLIMXCs B Hauajle ceMecTpa.

OK3aMeHbl TNPUHUMAIOTCS, Kak IpaBuio, Jjekropamu. C pa3pelieHus 3aBelyrOIIero
kadenpoil Ha 3K3aMEHE MOXET IPHUCYTCTBOBATH IpenoAaBarTesb Kadenpbl, MPUBICYEHHBIH I
IIOMOIIM B IIpUEME DJK3aMEHa. B ciydae OTCyTCTBHsA BEAYyLIErOo MPENoAaBareis 3K3aMeH
IPUHUMAETCS MpernojaBaTeseM, Ha3HaYeHHbIM PACIIOPsSKEHUEM 3aBeIyIOLIEro Kadeapou.

[IpucyrcTBHE Ha B3K3aMeHe IMpernojaBaresied ¢ Apyrux kKadenp 0e3 COOTBETCTBYIOIIETO
pacropsKeHUsl peKTopa, MPOPEKTOpa MO Y4eOHOH, BOCHHUTATENIHOW paboTe W MOJIOASKHOM
MOJIUTHKE WM 3aMeCTUTENb qupekropa MHcTuTyTa o yueOHON paboTe He T0ImyCKaeTcs.

Jlns mpoBeneHus dK3aMeHa BENyLIUM IpernofaBarellb HAKAaHYHE IOJydaeT B JUPEKTOpare
3a4€THO-2K3aMEHALIMOHHYIO BEIOMOCTb, KOTOPasl BO3BPALAETCA B JAMPEKTOpAT MOCIE OKOHYAHMS
MEPOIIPUATHS B ICHb IPOBEACHUS DK3aMEHA WIIM YTPOM CIEIYIOLIEro JHS.

DK3aMeHbl TPOBOJATCS MO OWjeTaM B YCTHOM WJIM HUCBMEHHOM BHJE, JUOO B BHJIE
TECTHUPOBAaHUS. OK3aMEHALIMOHHbIE OWJIETHI COCTABISIOTCS [0 YCTaHOBJIEHHOW ¢opme B
COOTBETCTBUM C YTBEpPXIACHHBIMU Kadeapoil SK3aMEHAalMOHHBIMU BONPOCAMH M YTBEPKAAOTCS
3aBeyIOIINM Kadeapoii exeroano. B Ounere conepxkurcs 3 Borpoca (2 TeOpEeTHUSCKHUX BOMIPOCa U
1 mpakTHYECKHIA.).

DK3aMeHaTopy MpeIOoCTaBIISAETCS MPABO 3aaBaTh BOIMPOCH CBEPX OMJIETa, a TAKKE MTOMHUMO
TEOPETHUYECKUX BOIPOCOB J1aBaTh JUIS PEIICHUS 3aJadyd U NPUMEPBI, HE BBIXOIAIINE 332 PaMKH
IIPOMIEHHOI0 MaTepraa 1o U3y4aeMon JUCLUIUIMHE.

3HaHMSI, YMEHUS U HaBBIKK OOYYaIOUINXCS OMPEAETISIOTCS OLIEHKAMH «OTIIMYHOY, «XOPOIIO»,
«YIOBJIIETBOPUTEIILHOY», «HEYAOBJIECTBOPUTEIBHO» M BBICTABISAIOTCS B 3a4€THO-3K3aAMEHAL[MOHHYIO
BEJIOMOCTH B JICHb JK3aMEHa.

IIpu mnpoBefeHHMH YCTHOTO SK3aMeHa B ayIUTOPUM HE JIOJDKHO HaXonuThecs Oosee 6
00yyaronuxcsi Ha OIHOTO MpernoaaBaTesl.

IIpu mnpoBeneHHM YCTHOTO 3K3aMEHA CTYIEHT BBIOMpAaeT 3K3aMEHALMOHHBIA Ouier B
CIIy4ailHOM TOpsiIKe, 3aTeM Ha3blBaeT (aMUJIMIO, MMs, OTYECTBO M HOMEp HK3aMEHALMOHHOIO
ounera.

Bo Bpems sk3ameHa oOydaromuecsi MOTYT IOJIb30BAaThCS C pa3pelieHusl 3K3aMeHaropa
IpOTrpaMMOM JAMCLUIUIMHBI, CIIPAaBOYHOW M HOPMATHBHOM JIMTEPATypOil, APYITMMH MOCOOUSMH U
TEXHUYECKUMH CPEIICTBAMHU.
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Bpemst moAroToBKM OTBETa MpHU CAavye SK3aMeHa B YCTHOM (hopMme IOIDKHO COCTaBISATH HE
MeHee 40 MUHYT (TI0 JKeTaHUI0 00YJarOIIeTOCsI OTBET MOXET OBITh JOCPOUYHBIM). BpeMs oTBeTa — He
0ozee 15 MUHYT.

OOyuaroluiicsi, UCIBITHIBAIOIINN 3aTPYIHEHUS NIPU MOATOTOBKE K OTBETY IO BHIOPAHHOMY
UM OUJIeTYy, UMEET MPaBoO Ha BHIOOP BTOPOro OMJIETa ¢ COOTBETCTBYIOUIMM MPOIJICHHEM BPEMEHU Ha
noArotoBky. [Ipu okoHYaTeIbHOM OILIEHMBAHUM OTBETAa OLIEHKA CHIDKAeTcs Ha oAuH Oami. Beinaua
TpeThero OMiieTa He pa3peraeTcs.

Ecnu oOywarommiicss sSIBUJICS HAa IK3aMEH, W, B3sIB OWJIET, OTKa3aJiCi OT IPOXOXKICHUS
arTecTallid B CBSA3M C HEMOATOTOBJIEHHOCTHIO, TO B BEJOMOCTH €My BBICTABISICTCS OIICHKA
«HCYHOBJICTBOPUTCIIBHO).

Hapymienne nucuumvHbl, COUCHIBAHUE, UCIIOIb30BaHUE OOYYarOIIMMUCS Hepa3pelIeHHbIX
MEYAaTHBIX U PYKOIIMCHBIX MAaTcpualioB, MO6I/IHLHBIX TeJIe(bOHOB, KOMMYHHUKATOPOB, INIAHIICTHBIX
KOMITbIOTEPOB, HOYTOYKOB U IPYTUX BHUJIOB JIMYHOW KOMMYHHUKAI[MOHHON U KOMIIBIOTEPHOMN TEXHUKU
BO BpeMs aTTeCTAllMOHHBIX HCIBITaHUH 3ampemieHo. B cioydyae HapymeHus 3Toro TpeOoBaHUS
mpernojaaBatelib 00s3aH yIaduTh OOy4arollerocs U3 ayguTOPUHM U MPOCTABUTh €MY B BEIOMOCTH
OLCHKY «HCYOOBJICTBOPUTCIBHO.

[IpenogaBarenu HECYT MEPCOHANBHYIO OTBETCTBEHHOCTH 332 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHUS 3allMCEH O pe3yipTarax IPOMEKYTOYHOM arrecTalud B 3a4€THO-3K3AMEHAIL[MOHHYIO
BEZIOMOCTb.

HesiBka Ha 3K3aMEH OTMEYaeTCsl B 3a4€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMU «HE
SIBUIICS.

Jnst  oOydaromuxcsi, KOTOpPbIE HE CMOIIHM CIaTh 95K3aMEH B YCTAHOBJIGHHBIC CPOKH,
VYHUBEpCUTET YCTaHABIMBAaET TMEPUOJ JIMKBUIAIMM  3aJ0JDKEHHOCTH. B 3T0oT  mepuon
npenogaaBarciii, MpUHUMABIINEC 3K3aMCH, OOJDKHBI YCTAHOBUTH HC MCHCC 2-x IIHGI;'I, KOorga OHH
OyayT mpuHUMaTh 3aA0DKeHHOCTU. MHbopManus o JUMKBUIAIMHN 33J0DKEHHOCTH OTMEYaeTcs B
IK3aMEHAIMOHHOM JIHCTE.

OOyyaromumcsi, MOKa3aBIIUM OTJIMYHBIE M XOpOIIME 3HaHHSA B TEUCHHE CEMEeCTpa B XOe
MOCTOAHHOI'O TEKYHICIO0 KOHTPOJIA YCIICBACMOCTH, MOXKCT OLITH IMPOCTaBJICHA 3K3aMCHAIlMOHHAA
OLIEHKAa JOCPOYHO, T.e. 0e3 caun sk3ameHa. OleHKa BBICTABISACTCS B SK3aMEHAIIMOHHBIN JIUCT WIIH
B 3aU4€THO-9K3aMEHAI[MOHHYIO BEJIOMOCTb.

WHBanuap! U IMna ¢ OrpaHMYEHHBIME BO3MOXKHOCTSIMHU 3/10pOBbSI MOTYT C/1aBaTh 3K3aMEHbI
B MEXCECCHOHHBIHN nepuoaq B CPOKH, YCTAHOBJICHHBIC WHAWBUAYaJIbHBIM y‘-Ie6HI>IM IIJTaHOM.
WMHBanuapl U JaMlla C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pPOBBSI, HUMEIOIINE HAPYIIEHUs OMOPHO-
ABUTaTCJILHOIO ariapara, JOIMYCKAaloTCd Ha arTeCTaluOHHBIC HWCIIBITAHHA B COIPOBOXIACHUN
ACCHCTEHTOB-COMPOBOXKIAIOIINX.

[Iponienypa mpoBeneHUsT MPOMEKYTOUHOW aTTECTAMHU JJISi OCOOBIX CIy4aeB HM3JIOKEHA B
«[TomoxeHnn o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOUYHOM aTrTecTaluu o0y4aroIuxcs
no OIIOII 6akanaspuara, cienuanurera u Mmaructparyps» ®I'6OY BO I0xHo-Ypanbckuii ['AY.

Ne OLeHOYHBIE CPeNICTBA Kon 1 HaumeHoBaHHe
MHIIUKATOPa

TunoBble KOHTPOJIbHBIC 3aJaHusi U (WJIM) WHBIE MaTepHabl, HEOOXOJUMbIE IUIs KOMIIETEHIHH
OLlEHKH 3HAHWH, YyMEHHWH, HaBBIKOB W (WIM) ONbITA JIEATEIBHOCTH,
XapaKTepu3yIoIuX CHOPMHUPOBAHHOCTh KOMIIETEHLIMII B IPOLECCE OCBOCHUS
JMCLUTUTHHB

1 1. Marepus u ee Buasl /[lonstne «matepus». Buapl marepum. [Momstus | UJI-1 YK-1
«BEIIECTBO» W «rojie». Buasl B3auMoneWcTBMH W WX cymHocTh. [loHatHe | OcCymiecTBISET MOUCK,
«tunzuka». Poxp ¢pusuku B npodeccnn./ KPUTHYECKUH aHANN3 U
2. JIwxenue u ero ¢opmsl /[lonsiTre «uBmxeHne». POpMbI NBHKEHUsI MaTepUH | CUHTE3 MH(POPMAINH,
U UX CYIIHOCTb. MeXaHN4eCKOoe JIBM)KEHHE U €T0 BUIBL./ TIPUMEHSET CUCTEMHBIH

3. Buapl mMexanmueckux konebanuii /Ilo xapakrepy ¢usmueckoro mpoiecca. 1o | moaxomd mis penieHus
XapakTepy 3aBHCHMOCTH OT BpeMeHH. [lo cmocoly BeiHyxneHus. [lo Xapakrepy | MOCTaBIEHHBIX 3a7a4
M3MeHeHUs aMIUTUTYyabl. CII0)KeHNEe TApMOHNYIECKUX KOJIeOaHM./

4. @wmnueckuit MasTHUK /TIoHATHE «PU3NUECKUH MasATHHUK». YpaBHEHHE
IBIDKCHHS (U3MUYECKOro MasTHHKA. YactoTa W mepuwoa KojeOaHui (HHU3HMUECKOTo
MasiTHUKA./

5. Maremarnyeckuii  masTHUK  /TIoHATHE  «MaTeMaTHYECKUH  MasTHHKY.
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VYpaBHeHHE IBIKCHHS MaTeMaTHIeCKOro MasTHHKA. YacToTa U mepuoj KoeOaHmit
MaTeMaTH4ecKoro MasiTHUKa./

6. Ilpyxunneiii MasTHuK /IloHATHE «IPYXKHMHHBIH MasTHHK». YpaBHEHHE
JBIDKCHUS NIPYXXKMHHOTO MasTHHKA. YactoTa W Mepuoj KoyseOaHWH MpYKHHHOTO
MasTHHKA./

7. Tumel MexaHuueckux BosiH /BomHoBas mnoBepxHOCT. DpPOHT  BOJHEL
[onepeuHbple ¥ TPOAOIBHBIE BOJNHBI. berymyue u crosuue BOJHBI, UX YPaBHEHUS.
[Tnockue u chepudeckue BOIHBI U X ypaBHeHHA. BexTop Ymosa./

8. OcHOBHBIE TOJOXKEHHUsS crenuansHol Teopun oTHocuTenbHOCTH (CTO)
/Mpuaoun  otHocutenbHOCcTH  [ammtes.  OCHOBHOE — TONIOXKEHWE — TECOPHH
otHocurenbHOCTHU. [TocTynarer CTO Ditamrreiina. [Ipeodpasosanus Jlopenta./

9. OcHOBHBIE 3aKOHBI CITCIIAIFHON TEOPUH OTHOCHTENHFHOCTH /PensaruBucTckuii
3aKOH CIOXEHHA CcKopocTed. OCHOBHOM 3aKOH pPENSTUBUCTCKOM IUHAMUKU
MaTepuaiabHOIl TOUKM. 3aKOH B3aMMOCBSA3M MEXAY Maccod M CKOPOCThIO. 3aKOH
B3aUMOCBSI3H MacChl ¥ 9HEPTHH./

10. OcHOBHBIE TOJIOKEHMSI ~ MOJIEKYISIpHO-KMHeTHueckoii Teopun  /IlepBoe
nonoxxenne MKT. Monekyna. Atom. Bropoe mnonoxenue MKT. BpoyHoBckoe
newkenue. Quddysus Bemects. Tperbe nonoxenne MKT. I'paduk 3aBucumoctn
CHJIBI B3aMMOZAEHCTBUS OT PACCTOSTHHS MEXLy MOJICKYJIaMH./

11. SBnenus mepenoca /IloHsATHE «IBICHHSA TepeHOca». 3akoH Duka. [Ipumepst
mud¢dy3nn  BEemEecTB, HAXOMMIIMXCS B PA3IMYHBIX AarperaTHbIX COCTOSHUSX.
TennonpoBogHocTs. 3akoH Dypbe. [Ipumepsl TemaonpoBOAHOCTU. Bs3kocTh mnu
BHyTpeHHee TpeHHe. 3akoH HplotoHa. Koad¢umment Bs3KOCTH — Kak
XapaKTePUCTHKA CBOHCTB >KUAKOCTEH./

12. DkcrneprMeHTaNbHBIC Ta30BbIC 3aKOHBI /M30Tepmuueckuil mporece. 3akoH
boitna-Mapuorra. I'paduku u3oTepMuueckoro mporecca. M3o0apudeckuii
nporiecc.  3akoH  [eit-Jlroccaka.  I['paduku  m300apuyeckoro  mporiecca.
W3zoxopudeckuii npouecc. 3akon lapns. I'paduku m3oxopuueckoro mporecca.
Anuabarubiii iporniecc. Ypauenue [lyaccona. I'paduku aguadbatHoro mporecca./
13. MonekynsipHble siBieHHS B OKHIKOCTAX /IloHsiTHE <OKMAKOE COCTOSHHE
BEILIECTBA». XapaKTep MOJICKYJSPHOTO JBI)KCHHS B JKHUAKOCTSX. [10BEpXHOCTHBIN
CIIOW B JKHIKOCTSX, MOJICKYJISIPHOE JaBJICHWE W IIOBEPXHOCTHOE HAaTSDKCHHE.
Koa¢pdument mnosepxHocTtHOro HarskeHus. CMaunMBaHHE | HECMadHMBaHHE.
Kammsipasie sBrnenust, popmyna bopemm-Xropena./

14. MonexynsipHble sIBICHUS B TBepAbIx Tenax /[loHATHE «TBepmoe cocTosHHE
BellecTBay. Kpucraminueckne u  aMopdHble TBepible Tella.  Xapakrep
MOJIEKYJIIPHOTO IBWXKCHHUS B TBepABIX Tenax. [loHsTre «medopmarmsy», ee BUIBI U
tunbl. 3akoH ['yka. Moynb yIpyrocTa Kak XapakTepuCTHKa CBOMCTB TBEPbBIX TeIl./
15. BemectBo B anekrpuueckoMm none /[loHsTHe «npoBogHHK». [IpoBOAHMKH B
AIEKTPUUECKOM Imoje. SIBieHue oaneKkrpocrarndeckod MHAykuuu. llonsartue
«IURTIEKTPUK». THIBI TUAIEKTPUKOB: MOJSPHBIE M HEMOJSpHBIE. JMAIEKTpUKH B
anekTpudeckoM  mone.  [lomspuzamust — AMANIEKTPUKOB.  JlMdneKTpudeckas
MPOHHUIIAEMOCTb cpesibl. CEerHETOAEKTPUKH./

16. TlocTosHHBIN SnekTpudeckuid TOK /IIOHSATHA — «ONMEKTPUYECKHHA  TOKY,
«MOCTOSTHHBIA 3JIEKTPUYECKU TOK». YCIOBHSI CYyIIECTBOBAHMS 3JIEKTPUYECKOTO
toka. Cmita toka. IlnmorHocTh TOKa. Hanpspkenne. Comporusnenue. Pabora Toka.
MomHoCTb TOK./

17. TlocTOSHHBIA AJNEKTPUYECKHH TOK B MeTautax W raszax /l[lpupoga Toka B
MeTtayurax. 3akoH OMa Ui OZHOPOJHOTO W HEOJHOPOTHOTO ydYacTKa IIeTH, JUIs
noiHo# nenu. 3akoH OMma B nuddepeHnnaIbHoM BHUe. TerioBoe AeiCTBHE TOKA.
3akon Jxoymns-Jlenna. [pupoma smekTpuueckoro Toka B ra3ax. Monusarms ra3os.//
18. TonynpoBoauuku /IIoHATHE «IIOJIYNPOBOAHUKKY. THIBI MPOBOJAUMOCTH:
coOcTBeHHasl, MpUMeCHas, akienTopHast. [1oynpoBogHUKOBBIE TIPHOOPHI: ANOABI U
TPHOJBI — HMX YCTPOKCTBO, IPUHIMI PAOOTHI U IPUMEHEHHE./

19. DnemeHTH reoMeTpryeckoi onTHKH /CBETOBOW JTyd. 3aKOH HPSIMOJIMHEHHOTO
pacnpocTpaHeHust CBETa. AOCOIIOTHBIN IOKa3aTenb TIPEJIOMIICHHS.
OTHOCHTENBHBIA IOKa3zaTenb mpenoMieHus. OnTudeckas IUIOTHOCTh —CPEIbL.
[IpenenbHbIi yron npenomieHus. [Iporecchl OTpakeHUs! U MPEIOMIIEHHs CBETa Ha
TPaHHUIE ABYX NMPO3PAUHBIX CPell. 3AKOHBI TEOMETPUIECKOI ONTHKH./

20. BomHoBble cBoticTBa uwactuir /Bomusr me Bpoitma. ®opmyna ae Bpoiis.
Judpakius 3IeKTPOHOB ¥ HEUTPOHOB B KpHCTAIIIAX./

21. Dnementsl  KkBaHTOBOM  Mexanmku /Heompenenennoctu — Ieiizenbepra.
CooTHomIeHHE HEOIPEICIICHHOCTE!. BonHoBas (hyHKITHSI. YpaBHenus
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[penunrepa./

22. VI3MepeHHe TUHEHHBIX BEJIMYHH JIMHEHKOM.

23. V3mepeHue pa3mMepoB MPEIMETOB LITaHTCHIUPKYIIEM.

24. V3MepeHHe MPOMEKYTKOB BPEMEHHU CEKYHIOMEPOM.

25. Mertoauka BBITIOJIHEHUS HETIOCPEICTBEHHBIX H3MEPEHHH.

26. Mertoauka BBIIOJIHEHUS] KOCBEHHBIX H3MEPEHHH.

27. T'padmueckuii ciocod npeacTaBICHUs Pe3y/IbTaTOB H3MEPEHHUS.

28. M3mepeHne UMIyabCca TeI J0 B3aUMOACHCTBHS

29. M3mepeHne UMITyIIbCa T MOCIe UX B3aUMOICHCTBUSA

30. HccnenoBaHue 3aBUCHMOCTh YIVIOBOTO YCKOPEHHS BpAINAIONIETOCS Tela OT
MOMEHTa BpallaloLel CUIIbI

31. HccnenoBaHue 3aBUCHMOCTh YIVIOBOTO YCKOPEHHMS BpAINAIOIIETOCA Tela OT
MOMEHTa WHEPLIUU

32. HaOntoneHune BIUSHMS IJIMHBI MaTeMaTHYECKOTO MAasTHHKA Ha IEPUOJ €ro
KosteOaHus

33. 3mepeHue ycKOpeHHsl CBOOOJHOTO MaJAEHHS METOJOM MaTeMaTH4eCcKOro
MasTHHKa

34. Uzmepenue ko3hHUIEEHTA BI3KOCTH JTUCTULTUPOBAHHOM BOIBI

35. Hzmepenne ko3 durpienTa BI3KOCTH CITUPTA

36. H3mepenne ko3 durmieHTa MOBEPXHOCTHOTO HATSKSHUS JKUAKOCTH

37. HccnemoBaHne ynpyrux CBOUCTB KOCTHOHM TKaHU

38. HaOmromeHune oCIIIUIOTpaMMEI ITIEPEMEHHOTO TOKa

39. HabmomeHne  ocHWIOTpaMMBbl  OJHOMOIYIEPHOJHOTO  BBINPSIMICHUS
MEPEMEHHOTO TOKa

40. Habnronenue  OCHMJUIOTPAMMBI  ABYXIIOJIYHNEPHOTHOTO  BBIIPSMIICHUS
MEePEMEHHOT0 TOKa.

41. Habnronenue GUIBTPYIOLIETO IEHCTBHS KOHIEHCATOPOB.

42. V3mepeHre MHAYKIMHA MarHUTHOTO TOJISL.

43. TlocTpoeHue BONBTaMIIEPHOH XapaKTEPUCTHKHU TTOJYIIPOBOJIHUKOBOTO THO/IA.
44. V3mepenue koddduimenTa BHIIPSMICHUS TOTYIPOBOJHUKOBOIO THOJA.

45. V3MepeHue yBenTUIeHUS OOBEKTHBA M BETHYMHBI MUKPOOOBEKTa

46. Ompeznernenue anepTypsl U Npejesa pa3penieHust MUKpOCKoIa

47. V3mepeHue AIMHBI CBETOBON BOJIHBI ITPH IPSIMOM HaJJ€HUH CBETOBBIX JTydel
48. V3sMmepeHune AIMHBI CBETOBOW BOJHBI NPH HAKIOHHOM IaJ€HHUH CBETOBBIX
nyyen

49. l3mepeHre KOHLIEHTPALUH PACTBOPOB ONTHYECKH aKTUBHBIX BELIECTB

50. HaOnroneHue CrieKTpOB UCITyCKaHHSI CBETa

51. HaGmrogenne CrieKTpoB MOTIONICHHUS CBETa

52. Kunemaruka mocrtynarenbHoro JBikeHus /[loHsitme —«mnoctynareiabHOe
JBmkeHne». CrocoOsl ompeeNieHus MOJOKEHHs Tesa B mpocTpaHcTBe. Cuctema
orcueta. Teno orcuera. Tpaekropus. [1yte. [lepememenne. CKkOpoCTh: MTHOBEHHAS
U cpemHss. YCKOpeHHE: MTrHOBEHHoe, cpenHee, mnonHoe. CocraBismonie
YCKOpeHHsL./

53. lunamuka mocrtymnarenbHoro nerokeHus /Ilepeerii 3akon Heiotoma. Macca
tena. MHepuus. Bropoii 3akon Hetotona. Cuna. MIMmynbc Tena. 3akoH COXpaHEHUs
umnynsca. Tperuit 3akoH Hbtorona. OCHOBHOE ypaBHEHHE JUHAMUKH
MOCTYATEIBHOTO JIBVXKEHHUS./

54. Kunemarnka  BpamarensHoro  JBiKeHus  /[loHATHE — «BpamareiabHOE
JBIDKEHHE». YIIOBOE IEepeMelIeHre. YIIIOBas CKOPOCTh: CPEeNHSIS W MTHOBEHHas.
YI10BO€ yCKOpEHHE: CpeiHee U MTHOBEHHOE./

55. JluHamuKa BpamareabHOro ABIKeHHS /MOMEHT HHEPIHH MaTepHAIbHOW TOUKH
u tena. Teopema Ilreiinepa. MomeHT ummynasca. MoMeHT cuibl. [lnedo cubl.
OCHOBHOE ypaBHEHHE IWHAMHKH BPAIaTEIbHOTO ABMKCHHUS./

56. DHepreTMuecKre XapaKTEPUCTUKH IIOCTYNATENbHOTO JIBIKEHHS /DHeprus.
Kunernueckas u noreHuuansHas sHeprus. [lonHas MexaHudeckas 3Heprus. 3aKoH
COXpaHEeHUs] MEXaHW4YECKOH SHepruy. MexaHnueckast paboTa U MOITHOCTb./

57. DHepreTMueckre XapaKTEpPUCTUKH BpAINATEIbHOTO JBW)KEHHS /DHEprus.
Kunernueckass »Heprusi. 3akOH COXpPaHEHUS MEXAHMYECKOM DSHEpruu Juisd
MOCTYNATEeIbHOTO W BpallaTelIbHOTO JBIWXKeHHA. Mexanudeckas pabora U
MOIIHOCTE./

58. ®uspueckne  BENMYMHBI,  ONHUCHIBAIOIIME  KoyleOaTeNbHOE  JABIKCHHE
/Cmemienne. Amrmutyga. Paza konebanwid. [luxnmmueckas dacrora. [lepumos.
UYacrora. Cropocts. Yckopenue. Cuna. DHeprus./

N1-2. OIIK-1
IIpumensieT 6a3oBbie
3HAHUS
€CTECTBEHHOHAYYHOTO
UM MareMaTH4eCKOIro
LUKJIA TIPY PEIICHUN
3a7a4 B 00J1acTH
JKOJIOTHH U
MIPUPOAOTIOITB30BAHIH
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59. BonHoBo# mpomecc m ero xapakrepuctuku /IIoHSTHE «BOJHA» (BOJHOBOM
npouecc). VICTOYHMKHM  MEXaHM4YEeCKHX  BOJH.  YCIOBUS ~ BO3HMKHOBEHHS
MEXaHHUUYEeCKHX BOJH. PacrpocTpanenue BOJIH B pa3inyHbIX cpenax. JInHa BOJIHEIL.
Cxkopoctb. Hactora. UHTCHCUBHOCTS./

60. OcHOBHBIE TMOHATHS W YpaBHEHUS MOJIEKYIsipHOH ¢u3uku /OcHOBHOE
ypaBHeHue MKT ni1s mpeansHOro rasa. YpaBHEHHE COCTOSIHUS HMJCAJIBHOTO rasa.
VpaBHenue MeHngeneeBa-Knaneiipona s upeansHoro rasa. IlocrosHHas
Bonsumana. @usndecknii CMBICT ITOCTOSIHHON Bonbiimana./

61. Ismwxenne Monexkyn BemectB /HambGomee BeposiTHas ckopocts. Cpenss
KBaZpaTuyHass ckopocTe. Cpemssis apupMeTmyeckas CKOpocTh. KpuBas
pactipenieieHisT MOJIEKYN HICalbHOTO Tra3a II0 CKOpOCTAM. Pacmpenemenue
Maxkcgemna. Pacripenenenne bomsimana./

62. OcHoBHbIE NOHATUS TepMonuHaMUKH /TepmonuHamuka. TepMoanHaMuueckas
cucrema. Tunsl TepMOJUHAMUYECKHX CHCTeM. TepMOIMHAMUYECKHE NapaMeTphl.
TepmonuHaMu4eckoe COCTOSHUE CUCTeMbI. TepMonuHaMudeckuil mpouecc. Bumel
TEPMOIMHAMHYECKHX MTPOIIECCOB./

63. Buyrpennsst sHeprus rasa /Temneparypa. CpenHsiss KUHETHUYECKas DHEPIHS
JIBHKEHHSI MOJIEKyIl. Yucio creneHeil cBo0opl. BHYTpEeHHSsI SHEPTHS OHOTO MOJISI
ra3a u 10001 Macchl ra3a. Crioco0bsl H3MEHEHHS BHYTPEHHEH YHEPTUU CUCTEMEL./
64. IlepBoe Havano TepMOAMHAMUKH /DHU3HYECKUIl CMBICT TIEPBOTO 3aKOHA
TepMoauHaMuKu. [IprMeHeHre IepBOro 3aKkoHa TEPMOJMHAMUKH K H30TIpoIeccaM./
65. TeruoBele nBuraTenu /IIOHATHE «TEIUIOBBIC [BUTATENN». YCTPOWCTBO
terutoBoro neuratens. L{ukn KapHo. Pabora temnoBoro aeuraremns. Koaddumuent
MOJIE3HOTO JeicTBUs TeroBoro asurarensd. Ilytu mosbiuenuss KIIZ TeroBoro
nBurarens./

66. DHTpomus /Tlonsitre «OQHTPOTIHAY. ITonsarue «00paTHMBbIT
TePMOIUHAMUYECKUH TMpoIlecc». OHTPONMUS H3OJMPOBAHHOW CHUCTEMBI TPH
oOpaTUMOM  TepMoAMHamMHueckoM  mporecce.  IlonsTne — «HEoOpaTUMBIH
TePMOIUHAMUYECKUH IpoIlecc». OHTPONUS H3OJUPOBAHHOW CHCTEMBI IPH
HeoOpaTHMOM TEpPMOANHAMHUYECKOM Tpolecce./

67. Bropoe Havaso TepMOTUHAMUKH /OHTpomwms. lI3MeHEeHHWEe SHTPONHH MpH
oOpatuMoM W HeoOpaTHMOM TIporeccax. BTopoil 3akoH TepMOAMHAMUKH.
[IprMeHeHre BTOPOTO 3aKOHA TEPMOTUHAMUKH K m3omporeccaM. [{ukn KapHo Ha
nquarpamme T-S./

68. Dnekrpocrarnka /JNEKTPUUSCKUAN 3apsl. DIEMEHTApHBIA AICKTPUYCCKHMA
3apsan. Bumel 3apsimoB. B3aumogeiicTBue 3apspK€HHBIX Tel. DNEKTpU3alus Tell.
3akon KynoHa. 3ak0H COXpaHCHHS dICKTPUUECKOTO 3apsiaa./

69. Dnekrpuueckoe mosie B Bakyyme / [loHsatue «anekrpuyeckoe mosey». CBoiicTBa
anekTpudeckoro nosst. Hanpsokennocts. Teopema IMaycca. Ilpunnun cynepnozunuu
noneit. [Torenuuan. Padora noss./

70. MaruutHoe mone B Bakyyme /IloHsTHE «MarHUTHOE TmoJje». MaruTHoe
B3aMMOJICHICTBHEC TPOBOJAHUKOB C TOKOM. MHmykums wmarutHOro mons. Cua
Amnepa. MarautHbelii MOMEHT. MaruuTHbelil noTok. HanpskeHHOCTh MarHUTHOTO
moJsi. MarHuTHas IPOHUIIAEMOCTH CPEbl./

71. MarautHoe mone B BemectBe /Ilpupoma mMarmetHsma.  Bemecta
JMaMarHUTHBIC, TApaMarHuTHEIE, heppomarautHeie. Touka Kropu./

72. DneKTpoOMarHWTHAs MHIYKLIUS U CAMOMHIYKIMSA /SIBIICHNE 3MIeKTpPOMAarHNTHOM
naaykn. Oneit @apanes. 3axon dDapagest A 3IEKTPOMAarHUTHONW WHIYKITHH.
Hampasnenne uHAyKIuMoHHOTO Toka. IIpaBuno JleHna u mpaBwilo NpaBOM pPYyKH.
Senenne camonHnykun. JJC camonHaykiun. MTHIyKTHBHOCTH ITPOBOJHUKA./

73. TlepemenHblit 2nekTpuueckuit Tok /[loHsATHE «repeMeHHbIi Tok». [lonyueHue
nepeMeHHOro Toka. JleWcTBytomme (3¢ ¢EeKTHBHBIE) 3HAYEHUS CHIIBI TOKAa H
HaMnpsDKEHUsI MepeMeHHOro Toka. CONpOTUBIEHHE B IENSIX NEPEMEHHOIO TOKa:
aKTHBHOE, UHJIYKTHBHOE, EMKOCTHOE U IOJHOe (MMrienaHc). Pabora u MOIIHOCTD
MEPEMEHHOTO TOKa./

74. DnexrpomarauTHoe mone /IloHsATHE «NeKTpoMarHuTHOE Tose». OCHOBBI
Teopud MakcBeiuta Ui 3JIeKTPOMarHUTHOTO TOJsl. YpaBHEHHMsT MakcBemna Juist
3NIEKTPOMAarHuTHOTO ToJis. Bekrop Ymona-TloitHTHHTa./

75. DnekrpoMarHuTHble KosieOaHUs /TIOHATHE <«AIEKTPOMArHUTHBIE KOJIeOaHU».
Konebarensupiii koHTYp. KoHAeHCATOp. DIEKTPOEMKOCTh KOHIEHCATOpa. DHEPTHS
AIIEKTPOCTATHIECKOTO MO KOHIASHCATOpa. DHEPrHsl MarHUTHOTO TOJS. DHEPTHUs
JIIEKTPOMATrHUTHBIX KoJieOaHui. YacToTa U meproJ; COOCTBEHHBIX KOJICOaHMA./

76. DnexkrpomarautHbie BOJHBI /IIIKana 3J€KTPOMArHWTHBIX BOJH. JlMama3oHBI
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3NIEKTPOMATHUTHBIX BOJH. MICTOYHMKHM 3NIEKTPOMArHUTHBIX WM3IYYECHHH. YCIOBHUS
BO3HUKHOBEHHSI 3JIEKTPOMarHUTHBIX BOJIH.

77. Nnrepdepentusa ceera /Ilonstue «uHTepdepeHuns ceera». KorepeHTHbIE
BoJIHBEL. Crioco0bl HaOmoneHus nHTepdepernnu: onbiT FOHra, ounpusmsl OpeHens,
3epkasia Ppenens, uHTepdepeHIUs] HA TOHKHMX IUIeHKaX. Pa3HOCTh Xoma BOJH.
VYenoBus BO3HUKHOBEHUS WHTEP(EPEHIMOHHBIX MaKCHMYMOB M MHHUMYMOB.
OmnpenencHue  pe3yabTHPYIOIIEH  aMIUIMTYIbl  KoyleOaHMH TpH  HAJIOXKEHUH
KOTEpPEHTHBIX BOJH./

78. Nudpaxmus ceera /IloHatne «audpakuus». YCIOBHS BO3SHHKHOBCHHS
MaKkCHMyMOB W MHHUMYM mudpakuuu. Jnppakuus cBera Ha TUPPaKIHOHHON
pemerke. Mcrmonp3oBaHne Ou(PaKIMOHHON pEHmIETKH IS W3MEPEHUS JUIMHBI
CBETOBOW BOJIHBI./

79. Tonspuzauus cera /[IOHATHS «ECTECTBEHHBIH CBET» M «IOJISIPU30BAHHBIH
cBeT». llonydeHne MNONAPU30BaHHOIO cBeTa. 3akoH Manroca ISl ONpeAereHUs
UHTEHCUBHOCTH CBETa MPOIIEAIIETO Yepe3 MoNIIpU3aTop, aHAIU3aTop, NOISIPU3aToOp
W aHAIHM3aTop./

80. ducnepcus cBera /Ilomsitme «aucnepcusi». Ilokasarens mperoMmieHHs
BelecTBa. Buasl qucnepcuu: HopMaibHasi, aHoMabHas. [loHsaTHe «criekTp». Bunsl
cnektpoB. Crekrp momomenus. Criektp ucnyckanus. CIIiomHsle, TMHEHYaThIe U
nostocarsie ceKTpbl. CeKTpanbHbIN aHanms./

81. TemnoBoe m3mydenue /IIpupona TemioBoro m3mydeHus. IIOHATHS «monMHAS H
CIEKTpalbHasl JIy4EHCITyCKaTelbHast CIOCOOHOCTBY», «IOJNHAasi W CIEKTpasibHas
JTy4enonIONIaTeNIbHAsl  CIIOCOOHOCTB», «a0COMIOTHO YEPHOE TENO0». 3aKOHEI
TerutoBoro m3nydeHus: Kupxroga, Crepana — bomprmana, Buna. 3aBucmMocTh
CHEKTPaIbHON CBETHMOCTH a0COJIIOTHO YEPHOTO TeJla OT JJIMHBI BOJIHBI./

82. ®dororddexr /Tonstre «potorddexr». Buabl dorosddekra: BHEmHHN u
BHyTpeHHui. HabOmiomenue BHemHero ¢orodddexra. 3aKoHBI  BHEIIHETO
¢dororddekra. YpaBHenue ODifHmiTeitHa. PaboTa BbIXOmA dJIEKTpOHA W3 MeETaJUIa.
Kpachnas rpanuna ¢otoaddexra./

83. Dddexr Kommrona. /lapnenue cera /Ombir KommnTona. 3akoH COXpaHCHHS
umnynsca 3ekrpoHa. Omeir [1L.H. JleGenmera. [laBneHue cBeTa i aOCONIOTHO
YepHOTO, 0EI0T0 1 3epKaJIbHOTO Teja./

84. Mopemu ctpoenus aroma /Atomuctmdeckas monxenb. Momenb [Ix. TomcoHa.
[Tnanerapuas monens atroMa. [Toctynarsr bopa./

85. Teopuss aroma Bomopoma /@opmyna bampmepa. CrekTp H3TydeHHS aToma
Bonoponaa. Paamyc opobutsl anexTpoHa. CKOPOCTh AJIEKTPOHA. DHEPTHUS JJIEKTPOHA.
CrexTp SHepruii aeKTpoHa. YpOBHH dHEPTHH./

86. DneMeHThI COBpeMeHHOW (GHU3MKM aroMoB M MoJjekyn /KBaHToBble umcia:
[JaBHOE KBAaHTOBOE YHCJIO, OPOUTAIbHOE KBAHTOBOE YHCIIO, MAHUTHOE KBAaHTOBOE
YHCII0, CHUHOBOE KBaHTOBOE uucino. [IpaBuna or6opa. [Ipunanun [Haynu. Ipusnmn
MuHHMYyMa >Heprui. [lepuommueckas cuctema snementoB .M. Menneneesa./

87. Crpoenme sgpa aroma /Mopenu cTpoeHHs aToMHOTO sapa. OOo3HaueHHe
aTroMHBIX sigep. M3oromer. U3ob6apel. M3oToHbl. [edekr mMacchl. JHEPrHs CBS3H.
Snepubie cuibl./

88. PannoakTuBHOCTD /TlonsiTne «PagOaKTUBHOCTDY. EcrectBennas
paaroakTUBHOCTh. VICKycCTBEHHAss paJMOAaKTHBHOCTh. THIIBI PaJnOAKTHBHOTO
pacnanma: ambda-, Oera-, ramma-pacnan. Ilepwon momypacmama.  3akoH
paaroaKkTUBHOTO pacmnana./

89. Snepubie peakunu /IloHsTHe «siaepHble peakuun». Cxema siiepHOil peakiuu.
Tumbl SIIEPHBIX PEAKIUA: PeaKIMs aHHUTWISLIUK, PEAKIUU ACICHUs SIep, Peakluu
cuHTe3a saep./

90. DnemeHTapHbIC YaCTHUIIBI /TlonsiTne «QIIeMEeHTapHbBIe YaCTHUIIBD.
Knaccudukanms snemMeHTapHbIX YacTull. B3anMozelcTBre eMeHTapHbIX YacTHIL.
Kapku. ®yH1aMeHTaIbHBIC B3aUMOACHUCTBHYSL./

MIxana u KPpUTCPUH OLICHUBAHUSA OTBCTA 06yqa10mer005{ IMPEACTABJICHLI B Ta6J'II/II_Ie.

Ilxana Kpurepnn onennBanus

- 00y4arOIIUIACS TIOTHO YCBOMI Y4eOHBIN MaTepua;

- TIOKa3bIBa€T 3HAHUEC OCHOBHBIX IMOHATUH JHMCIUILUIMHBI, TPAMOTHO IIOJB3YeTCs
Orenka 5 TEPMHUHOJIOTHEH;

(oTu4aHO) - TPOSIBIISICT YMCHHE aHAIM3UPOBATh M 0000maTh MH()OPMAIHMIO, HABBIKU CBS3HOTO
OINUCAHMS SIBJICHUI U MPOLIECCOB;

- JICMOHCTPHPYET YMCHHC HW3Jararb MaTepuall B ONPEACICHHOW JIOTHYCCKOU
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MTOCIIEIOBATENIFHOCTH;

- TOKa3bIBA€T YMEHHUE WJUIIOCTPUPOBATH TEOPETHUECKHE MOJOMKEHHUSI KOHKPETHBIMU
MIpUMEPaMU;

- IEMOHCTPUPYET CPOPMUPOBAHHOCTD U YCTOHYHUBOCTH 3HAHUI, YMECHUIA U HABBIKOB;

- MOTYT OBITh JOMYIICHBI ONHA—][BC HETOYHOCTH IPU OCBEIICHHH BTOPOCTCIICHHBIX
BOIIPOCOB

Ouenka 4
(xoporiio)

- OTBET YIOBJICTBOPSIET B OCHOBHOM TPEOOBAHUSIM HA OLIEHKY «5%», HO IPH 3TOM UMEET
MECTO OJMH M3 HEIOCTATKOB:

- B YCBOEHHH y4eOHOTr0 MaTepHasa JOMYIIEHbI POOEbl, He UCKA3UBIIUE COACPIKAHIE
OTBETA;

- B M3JI0KCHUM MaTepHaja JONYyIICHbI HE3HAYNTECIbHBIC HETOYHOCTH

Onenka 3
(YIOBIETBOPUTEIHHO)

- 3HaHWE OCHOBHOTO TIPOTPAaMMHOTO MaTepHala B MHHHMaJbHOM OOBEME,
MOTPEHNIHOCTH HETPUHLMIINAIBHOTO XapakTepa B OTBETE HA JK3aMEHE: HEMOIHO WU
HETIOCNICIOBAaTENbHO  PAacKpBITO COAEpKaHHWE MaTepHana, HO TII0Ka3aHo obmiee
ITOHUMAaHHE BOIIPOCOB;

- WMEJNNCh 3aTPyAHCHHMS WIM JOMyIIEHbl ONIMOKKM B ONPEACICHHH IOHATHH,
HCIONB30BaHUM TEPMHUHONIOTUH, ONKCAHUM SIBICHUN M IPOLECCOB, HCIPABICHHBIE
MIOCJIE HABOIAIIMX BOIIPOCOB;

- BBISABJICHA HENOCTaro4yHass  Cc(OPMHPOBAHHOCTh 3HAHMH, YMEHHMH M HaBBIKOB,
0OYUarOIIHMICS HE MOXET IPUMEHHUTh TEOPHIO B HOBOM CUTYallUU

Orenka 2
(HEeyIOBIIETBOPHUTEIBLHO)

- Hpo6en1>1 B 3HaHHAX OCHOBHOTO IIpOrpaMMHOI'0O Marc€puajia, IMTPUHIUIINAJIbHBIC
OIJ_II/I6KI/I IIpU OTBETC HA BOIIPOCHI;

- 00HapyeHO HE3HAHWEC WJIM HEMOHUMAaHWE OONbIICH WM HanboJiee BAKHOW YacTH
yueOHOro Marepuaia;

- JOIMYIICHBI OILINOKY B OIIPCACIICHUU HOHHTI/II7I, IIpHu UCTIOJIb30BAHNU TCPMHUHOJIOTUH, B
ONMCAHUU SIBJIEHUM M MPOLECCOB, KOTOPBIE HE MCIPABICHbl IOCIE HECKOIBKUX
HAaBOJALIUX BOIPOCOB;

- He c(OPMHUPOBAHBI KOMIIETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHS U
HaBbIKU
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5. KOMILJVIEKT OHEHOYHbBIX MATEPUAJIOB

0o auciuIuimae «Pusukay
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1. Cneuundpuxanns
1.1. Ha3nauyeHnue KOMITJIEKTa OLIEHOYHBIX MarepuajoB (mairee — KOM)

HaumenoBanne YI'C/YI'CH — 05.00.00 Hayku o 3emiie
Hamnpasnenue noarorosku — 05.03.06 Dxonorust u npupoa0noib30BaHUE
HanpapneHHOCTb — DKOJIOTH4YECKUIl MEHEKMEHT U IKOOE30MacCHOCTh

1.2. HopmaruBHOE OCHOBaHHE OTOOpA COAEPIKAHMS
1. ®enepanbHblil TOCYIapCTBEHHBIH 00pa30BaTeIbHBIM CTaHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO), yrBepkIeHHBIH NpUKa3oM MMHUCTEPCTBA HAYKW M BBICIIETO OOpa30BaHHS
Poccuiickoit @enepanuu 07.08.2020 1. Ne 894.
2. Tlpodeccuonanbublii craHaapt «CHENHATUCT IO SKOJOTHYecKod Oe3omacHoCTH (B
MIPOMBIIINICHHOCTH )», YTBEPKACHHBI MHUHUCTEPCTBOM TPYIa M COLMAIBHOMN 3amuThl Poccuiickoit
®enepauuu ot 07.09.2020 N 5691

1.3. O01iee KOIMYECTBO TECTOBBIX 3aJaHUN

Kon HaumeHoBanne KOMIIETCHIIUHA KonnuecTtBo
KOMIIETEHLIMU 3aJaHuil
YK-1 Cnoco0eH OCyIIeCTBIATh OUCK, KPUTHYESCKUI aHAIN3 M CUHTE3 HH(POpMALInH, 20
MIPUMEHSITh CUCTEMHBIN TOXOT JUIsl PEIICHHS IOCTABJICHHBIX 33/1a4
OIIK-1 CriocobeH mpuMeHSITh 0a30BbIe 3HAHUSA (DYHJAMEHTAJNBHBIX DPAa3[CIOB HAyK O 20
3emiie, eCTECTBEHHOHAYYHOIO W MaTeMaTHYeCcKOro IMKJa MpPU pEIIeHuH 3aaady B
00J1aCTH SKOJIOTHH M NPUPOJIONIOJIb30BAHHS
Bcero 40
1.4. PacnipeniesieHue TECTOBBIX 33JIaHUIM 110 KOMITETCHIIMSIM
Kon HaunmeHnoBaHue xoMneTeHIIMN HaumeHoBaHHe HHIUKATOPOB C(HOPMHUPOBAHHOCTH Homep
KOMIICTCHITUH KOMIICTCHIUH 3aJaHusl
YK-1 Cnocoben ocymecTBisth mouck, | U-1YK-1 OcymiecTBiseT MOUCK, KPUTHUECKHUI 1-20
KPUTHYCCKUM aHAlU3 W CHUHTE3 | aHAM3 W CHHTE3 WH(POPMALUH, TNPUMEHSCT
HHpOPMAIUH, MPUMEHSTh | CHCTEMHBINA TIOIXOJ U PEIICHHUS ITOCTABICHHBIX
CHUCTEMHBIN TIOIXOJT Ui | 3amad
pelIeHus MOCTAaBICHHBIX 3a/1a4d
OIIK-1 Crocoben mpumensts 0Oazosble | M/I-20I1K-1  IlpumeHser  0a30BbIe  3HAHHA 21-40
3HaHUA (yHIaMEHTAIBHBIX | €CTECTBCHHOHAYYHOTO W MAaTEMAaTHUECKOTO IUKIIa
pasmenoB  Hayk o  3emie, | IpH peEIICGHWH 3agad B OOIACTH DKOJIOTHH U
€CTEeCTBEHHOHAYYHOTO U | TIPUPOIOIIONH30BAHUH
MareMaTH4eckoro IUKJIa MpU
pemieHnd 3ajad B OONacTH
9KOJIOTHHU "
HIPUPOJIOIIOJIL30BAHHS
1.5. TI/IHBI, YPOBCHB CI0KHOCTH M BPEMS BBITIOJIHCHUA TECTOBBIX Sa)IaHI/Iﬁ
Koz WHunukarop Howmep Tun 3ananus YpoBeHb Bpewms
KOMIIETEHIIUH c(hOopMUPOBAHHOCTH 3aJ1aHust CJIOHOCTH BBITIOJTHEHHS
KOMIIETEHIIUU (MuH)
YK-1 NA-1YK-1 1-4 3amanue 3akpsiToro Tuna | IloBeImeHHBII 5
OcymiecTBiseT NOUCK, HA YCTaHOBJICHHUE
KPUTHYCCKUH aHAIIU3 U COOTBETCTBHS
cuHTe3 HHpOpPMALIUH, 5-8 3ananue 3akpbiToro Tuna | I[loBbIIEHHBIN 5
MIPUMEHSCT CHCTEMHBIT HA YCTaHOBJICHUE
MOJXOJ JJISl PEIICHUS MOCJICIOBATEIILHOCTH
TTOCTABJICHHBIX 3a]1a4 9-12 3ananue bazoBbiii 3
KOMOHMHHUPOBAHHOTO THIIA
¢ BEIOOPOM OZTHOTO
MIPaBUIILHOTO OTBETA M3
YEeTHIPEX MPEAITOKEHHBIX
1 000CHOBaHMEM OTBETA
13-16 3aganue bazoBblii 3
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KOMOWHHUPOBAaHHOTO THUTIA
C BBIOOPOM HECKOJBKHX
BapUAHTOB OTBETA U3
MPEUTOKEHHBIX C
000CHOBaHKEM BBIOOpA

OTBETOB
17-20 3aiaHue OTKPBITOTO TUTIA Bricokwii 10
C Pa3BEPHYTHIM OTBETOM

OIIK-1 HNI-20I1K-1 21-24 3ananue 3akpeiToro Tumna | I[loBbIIEHHBIN 5

[Mpumensier 6a30BbIe Ha YCTAHOBIICHHE

3HAHU COOTBETCTBUS

€CTECTBEHHOHAYYHOIO 25-28 | 3apanme 3akpbITOoro Tnna | IloBBIMICHHBIN 5

1 MaTeMaTHIECKOTO Ha YCTAHOBIICHHE

LUKJIA [IPU PEIICHUN TOCJIENOBATENBHOCTH

3a7a4 B 0b1acTu 29-32 3ananue BasoBbiit 3

OKOJIOT'MH U
IpUPOAOINOJIb30BaAHNHU

KOMOMHUPOBAHHOTO THIIA
C BBIOOPOM OJTHOTO
NPaBUIIBHOTO OTBETA U3
YEeTHIPEX MPETIOKEHHBIX
1 000CHOBaHHEM OTBETA

33-36 3ananue ba3oBsrit 3
KOMOUHHPOBAHHOT'O THIIA
¢ BEIOOPOM HECKOJIBKHX
BapHaHTOB OTBETA M3
NPEIOKEHHBIX €
000CHOBaHHEM BBIOOpa
OTBETOB

37-40 3amaHue OTKPHITOTO THIIA Bricokmit 10
C pa3BEPHYTHIM OTBETOM

1.6. CueHapuu BBIIIOJHEHUS] TECTOBBIX 33aaHUI

Tun 3aganus

HOCJ’IeZ[OBaTGJ'ILHOCTL HGfICTBI/IfI IIPpH BBIIIOJIHCHUH 3aJIaHUS

3aI[aHI/IC 3aKpBITOI'O TUIIA Ha
YCTAHOBJICHUC COOTBETCTBUA

1. BHUMaTenbHO MPOYUTATh TEKCT 33/1aHUS U TIOHATH, YTO B KAYECTBE OTBETA
OXXHIAIOTCS Maphl JIEMEHTOB.

2. BuumarenbHo mnpouMTarh 00a CHHMCKAa: CIHCOK 1 — BOMPOCHI,
yTBEpXkJIeHUs, (DAKThI, MOHSITHS M T.JI.; CIIUCOK 2 — yTBEPXKJCHHUS, CBOHCTBA
00BEKTOB U T.A.

3. ComocraBUTh DJJIEMEHTHI COHCKa | C DJIeMEHTaMH CIHCKa 2,
c(OpMHUPOBATH TAPHI AIEMEHTOB.

4. 3amnucarh momapHo OYKBBI M HU(PH (B 3aBUCHUMOCTH OT 3aJaHus)
BapHaHTOB OTBeTa (HampuMmep, Al wmu b4)

3aI[aHI/IC 3aKpBITOrO TUIIA Ha
YCTAHOBJICHUC ITOCJICA0BATCIbHOCTU

1. BHUMaTenpHO NPOYUTATH TEKCT 3aJJaHUsI U IIOHATH, YTO B Ka4€CTBE OTBETA
OXKUJIAeTCS TIOCIIE0BATEIEHOCTD JIEMEHTOB.

2. BHUMaTenbHO MPOYNTATh IPEUIOKEHHbIE BADHAHTHI OTBETA.

3. ITocTpouTh BEepHYIO MOCIIEN0BATEIILHOCTD U3 NMPEAJIOKEHHBIX JJIEMEHTOB.
4. 3anmcarb OyKBBI/IUQPHI (B 3aBUCUMOCTH OT 33JjaHus) BApHAHTOB OTBETA B
HY)KHOW TIIOCIIe/IOBAaTeNFHOCTH 0e3 Tpo0enoB M 3HAKOB NPENUHAHUS
(manpumep, BBA nmm 135)

3amanne KOMOWHIPOBAHHOTO THIIA C
BBIOOPOM OZIHOTO MPaBUIILHOTO OTBETA
U3 YEThIPEX MPEAJIOKEHHBIX U
000CHOBaHHMEM OTBETA

1. BErMarenpHO MPOYHUTATh TEKCT 3a/IaHUS U IIOHSITh, YTO B KAYECTBE OTBETA
OXHJIAeTCS TONBKO OJUH U3 MPEJIOKESHHBIX BaPHAHTOB.

2. BHUMaTeNnbHO MPOYUTATh IPEJIOKESHHbIC BADHAHTHI OTBETA.

3. BriOparb oj1iH OTBET, HanOOJIee BEPHBIN.

4. 3armcartp TOIBKO HOMEp (Wi OyKBY) BEIOPAHHOTO BapHaHTa OTBETA.

5. 3anmcarb apryMeHTbl, 000CHOBBIBAIOIIME BBIOOp OTBETA

3aﬂaHI/Ie OTKPBLITOI'O THUIIA C
Pa3BEPHYTHIM OTBETOM

1. BunmarenbpHO MPOYMTATh TEKCT 33/1aHKs M IOHSATH CYTh BOIIpOCaA.
2.IIpoxymars JIOTUKY M MOJHOTY OTBETA.

3.3anmcarb OTBET, UCIIOJIb3YS YETKUE, KOMIIAKTHBIE (POPMYITUPOBKH.
4. B cyuae pacu€THOM 3a7a4y, 3aIMCaTh PEILICHUE U OTBET
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1.7. Cucrtema o1ieHUBaHUA BBIIIOJIHEHUS TECTOBLIX 3aaHUNA

VkazaHus 1o OLCHHUBAaHUIO

Pesynbrar onleHuBaHUS
(6amb1, MOTyYEeHHBIC 32 BBHITTOJHEHHE
3aJIaHus/XapaKTEPUCTHKA TPABIIILHOCTH OTBETA)

3aaHue 3aKpHITOTO TUIA HA YCTAHOBICHUE COOTBETCTBUS
CUUTAETCS BEPHBIM, €CIIH PABUIIBHO YCTAHOBJICHBI BCE
COOTBETCTBHS (IIO3UIINHU U3 OTHOTO CTOJIONA BEPHO
COIOCTABJICHBI ¢ MO3MIMSAMH IPYTOro)

[TonHOE coBIazeHNE ¢ BEPHBIM OTBETOM OLIEHHBaeTcs 1
0aJIIoM;
HEBEPHBIH OTBET WX ero 0TCyTCTBHE — 0 OaIoB.
JIn6o yka3pIBaeTCs «BEPHOY/ «HEBEPHO»

3az[aHI/1e 3aKpBITOTO THUIIAa HA YCTAaHOBJICHUE
IMOCJIEA0BATCIIbHOCTH CUUTACTC BEPHBIM
€CJIM MPaBUJIbHO YKa3aHa BCA MMOCJICA0BATCIILHOCTD HI/I(l)p

[TonHOE coBIazieHNE ¢ BEPHBIM OTBETOM OLIEHHBaeTcs 1
0aJIoMm;
€CJIM IOMYIICHBI ONTMOKH WA OTBET OTCYyTCTBYeT — 0
0aJIoB.
JInbo yka3bIBacTCs «BEPHOY/ KHEBEPHO»

3anaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM OJIHOTO
BEPHOTO OTBETA U3 MPEJIOKEHHBIX ¢ 000CHOBAHUEM
BBIOOpA OTBETA CUNTAETCSI BEPHBIM, €CJIU ITPABUIILHO
yKa3aHa nuQpa 1 IpUBEACHB! KOPPEKTHBIE apTyMEHTHI,
UCTIONIb3YEeMBIE TIPH BEIOOPE OTBETA

CoBriajieHHe C BEpHBIM OTBETOM OIICHUBAeTCs | Oasiom;
HEBEPHBIN OTBET WX €ro oTcyTcTBHE — O Oaios.
JIn6o yka3bIBaeTCsl «BEPHOY/«HEBEPHOY

3aganne KOMOMHUPOBAHHOTO THIIA C BEHIOOPOM
HECKOJbKHX BapUAHTOB OTBETA U3 IPEIUIOKEHHBIX C
000CHOBaHHEM BBIOOPA OTBETOB CYMTACTCS] BEPHBIM, €CIH
MPaBIIBHO YKa3aHbl MBI U IPUBEICHBI KOPPEKTHBIE
apryMEHTBHI, NCIIONb3yeMBbIe ITPH BHIOOpE OTBETA

[MTonHOe COBMaZicHNE C BEPHBIM OTBETOM OIlEHHBaeTCs |
0aJIIoM;
€CITU JIOMYIIEHBI OIUOKN UK OTBET OTCyTCTBYeT — 0
0asuIoB.
JInbo yKa3bIBACTCS «BEPHO»/«HEBEPHO»

3az[aH1/Ie OTKPBITOI'O THUIIA C PA3BCPHYTHIM OTBCTOM
CYUTACTCA BEPHBIM, €CJIM OTBET COBIAAACT C OTaJIOHHBIM
IO COACPIKAHUIO U IMOJHOTC

[lonHpbIil IpaBUIBHBIN OTBET HA 3a/laHUE OLIEHUBAETCS 3
Oannamu; eciu JOMyIlIeHa oHa
OIHOKa/HETOUHOCTh/OTBET MPABIIBHBIHN, HO HE TTOJHBINA —
1 6aJu1, eciu AOMyIIeHO Ooiee OHO OIUOKK/OTBET
HETPaBUIBHBINA/ OTBET OTCYTCTBYET — 0 OasIoB
JIn6o yKa3bIBaeTCsl KBEPHOY/«HEBEPHO»

Onucanue JOMOJHHUTECIBHBIX MaTCpUalioB U O60py210BaHI/I$I, HGO6XOI[I/IMI)IX JUIA BBIITOJTHECHUA

TECTOBBIX 3a1aHUM (TP HEOOXOAMMOCTH ).

Z[J'ISI BBIIIOJIHEHHUSI TE€CTOBBIX 3aJlaHUM JTOMOIHUTEIBHBIX MarepuajioB " O60py,Z[OBaHI/I$I HC

TpeOyercs.

2. TecToBLIE 3a1aHUS
Bananue 1. (3adanue sakpvimo2o muna na ycmanosienue coomeemcmausl)
Vemanosume coomeemcemeue medncdy udom xonebanus u e2o xapaxmepucmukou. K
KadicOou no3uyuu 6 1esom cmonbye, noodepume COOMEEMCMEYIOWYIO NOZUYUIO U3 NPABO2O

cmonobuya.
Bua konebanus XapakTepucTuka

1 | CoGoxgHbIe A | Konebanus, coBepuiaeMble 3a CUET BEIHY)KJAIONIEH CHITBI

2 | BeIHYKICHHBIC b Konebanwsi, mporcxosmire moa AeMCcTBUEM NMEPHOANIECKH JEHCTBYIOIECH
BBIHYKIAFOIICH CHIIBI, AMILTUTY/IA KOTOPBIE HE U3MEHSIETCSI

3 | 3aryxarorme B | Konebanus, mpoucxomsmme 3a  CYeT  OMHAXKABI  COOOIIEHHOM
MEXaHUYECKOW IHEPTHH, aMIUIUTYAa KOTOPBIX MOCTENEHHO YMEHbLIaeTcs,
a TEJIO OCTAaHABJIMBACTCS

4 | Hesaryxaromiue I' | Konebanus, cBepmiarommecs 3a C4YeT IePBOHAYAIBHO COOOMICHHOM
SHEPruu IMpU TOCIAEAYIOUIEM OTCYTCTBUM BHEIIHMX BO3AECUCTBUN Ha
KOJIEOJTIOLTYIOCS CHCTEMY

3anuwume 8vibpantvle yuppsvl NOO COOMEEMCMBEYIOWUMU OVKEAMU

1 2 3
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3ananue 2. (3adanue 3akpvimo2o muna Ha YCMAaHos1eHue cOOMEenmcmaus)

Yemanosume coomeemcmeue mexcoy npoyeccom, NpoOUCXOOSUUM 8 UOedATbHOM 2d3e U
COOmHOUleHUeM e20 OCHOBHbIX napamempos. K kascoou nosuyuu 6 nesom cmonbye, noobepume
COOMBEmMCmayouiyIo NO3UYUIO U3 NPAB020 CMONOYA.

T"a3oBblii Iponecc CooTHolIeHHE TapaMeTpoB

HM30TEPMUYECKOE HarpEBaHHE Q>0,AU>0,A>0

HA30XOPHOE HArPEBAaHUE 0>0,A>0,AU=0

n300apHOE pacHlIupeHne Q>0,AU>0,A=0

— |||

AIWIN|F-

annabaTHOE pacIupeHue 0Q=0,AU<0,A>0

3anuwume 8vibpantvle yuppsvl OO COOMEEMCMBYIOWUMU OVKEAMU

1 2 3 4

3ananue 3. (3adanue 3akpvimoco muna Ha YCMAaHoGLeHUe COOMBEMCMEUs)
Yemanoeume coomeemcmeue mexncoy K8AHMOBLIM YUCIOM U e20 usuyeckum cmuiciom. K
Kaxcoou no3uyuu 6 jnesom cmonbye, noodepume coOmMEeMCMEYIOWYI0 NOZUYUIO U3 NPABO2O

cmonbua.
KBaHTOBOEC YHCIIO Du3nuecKuil CMBICI KBAHTOBOTO YKCIIA
1 | maBHOe A | ompezenseT OPUEHTALUIO AIEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE
2 | opbuTanpHOE b | ompenensieT popMy 2IIEKTPOHHOTO 00JIaKa
3 | MarHuTHOE B | ompezenseT pa3Mephl AIEKTPOHHOTO 00aka
4 | criuHOBOEC I' | onpenensier COOCTBEHHBIN MEXaHUYECKUIL MOMEHT

3anuwume svibpanHvle yughpvl N0 coomsemcmsyrowumMu OyK8amu

1 2 3 4

Bananue 4. (3aoanue 3akpvlmo2o muna Ha YCMaHoG1LeHUe COOMEENMCMBUSL)

Yemanoeume coomseemcemeue mexcoy munom 3auMoO0eucmsus u 2pynnou 21eMeHmapHblx
yacmuy, y4yacmeyrwux 6 smux ezaumooeticmeusax. K kaowcooi nozuyuu 6 nesom cmondye,
noobepume coomeemcmsyouiyo NO3SUYUIO U3 Npago2o cmoodya.

Tun B3auMoJeiCTBUS I'pynna sneMeHTapHbIX YaCTHLL
1 | cnaboe A | Bce yacTHIbl, KpoMe (POTOHOB
2 | cwibHOE b | HykiOHBI
3 | rpaBUTAlMOHHOE B | Bce "acTHIbl, 6€3 HCKIIOUCHUS

3anuwume 8vlOpanuvie yu@pol OO COOMBEMCMBYIOUUMU OVKBAMU

1 2 3

A b

3ananme 5. (3adanue 3axkpeimoeo muna Ha ycmanosnienue nociedo8amenbHOCmu)

Yemanosume  npasunvuyro  nocnedoéamenvbHocmv  Oelicmeull, KOmopbvle HeobXo0UuMo
BbLINOIHUMb OISl UCCNIE008AHUS  3ABUCUMOCIU  Y2lI08020 YCKOPEHUs 6pawaiouje2ocs mena om
MOMEHMA CUTbL

1) HaiiTu pagnyc UMIMHIpA

2) U3MEPUTH MTAHTCHIUPKYIIEM THAMETP IIHITHH]IPA

3) HaBUTH HA LWIMHAP HUTh C MIATGOPMON TakUM 00pa3oM, 4TOOBI IIaThopMa OKa3aaach
Ha 3aJJaHHOM BBICOTE

4) HaliTH 3HAYEHUS YITIOBOI'O YCKOPEHUSI U MOMEHTA CUJIbI

5) u3MepHuTh BpeMs IPOXOXKIEHHS IIaT(GOPMBI C TPY30M 3alaHHOTO PACCTOSIHUS

6) MOMeCTUTh Ha TIATPOPMY I'py3 H3BECTHON MacChl
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3anuwume coomeemcmeyroulyro Nnoc1e008ameibHOCHb Lﬂld)p cjleesa Hanpaeo.

3anaunue 6. (3adanue 3akpvimo2o muna na ycmanosiienue nocied08ameibHOCIL)
Yemanosume npasunvhyio nociedosamenbHoCmy 0eucmeull 01 usmepenus Kodghguyuenma
MPeHUsL CKOTbIHCEHUsI mell N0 NOBEPXHOCTU

h
1) BEIUMCHANTH 3HAYCHUE KOOPPUITMEHTA TPSHHS CKOJIBXKEHHS 110 hopmyne k = "

2) 3aHECTH pe3yJbTaThl U3MEPEHU B TaOIMILY

3) ompenenuTh cpenHee apUPMETHUECKOM 3HAYEHUE TOPU3OHTAIBHOIO IEpeMELICHUs,
IPOIIEHHOT0 TEJIOM JI0 €r0 OCTaHOBKHU

4) ¢ omHOM M TOM K€ BBICOTBI OCYIIECTBUThL 5 — 6 ciyckoB Tena Nel, kaxablil pa3 oTMedast
MECTO OCTaHOBKH TeJla

Sanuwume coomeemcmeyrouLyro 1noc1e008amelbHOCmMb uu(ﬁp cjleea Hanpaeo.

Bananme 7. (3a0anue 3akpvlmoco muna Ha yCmanosieHue nocied08amelbHOCHIL)

Yemanosume npasunvhyro nociedoeamenbHocms  Oelcmsuil 0l HAOMOOeHUs GIUAHU
ONIUHBL MAMEMAMUYECKO20 MASIMHUKA HA NePUo0 e20 KO1eOaHUs..

1) orBecTH MasATHHK OT TOJOXEHHUS PAaBHOBECHS Ha HEOONBIIOW Yroil, OTIYCTHTh M
MPEIOCTaBUTh BO3MOXKHOCTb CBOOOTHO KOJIEOAThCS

2) U3MEHUTH MePBOHAYAIBHYIO JJIMHY MasTHUKA U TIOBTOPUTH SKCIIEPUMEHT

3) BpaleHueM KaTyIIKi YCTAaHOBUTh MasTHUK Ha 3aJJaHHYIO JUIUHY

4) B MOMEHT HauWOOIBIIET0 OTKJIOHEHHS] MasTHUKA BKJIIOYUTH CEKYHJIOMEpP M OTCUHUTATh
BpeMs, 32 KOTOPOE MasiTHUK COBEPIIUT 20 MOJHBIX KOJIeOaHUN

5) onpenenuTh MepUOIbl KOJeOaHUH JITHHHOTO ¥ KOPOTKOTO MasTHUKA

Sanuwume coomeemcmeyroulyro nocne008amelbHOCMb L;u¢p cjleea Hanpaeo.

3ananme 8. (3a0anue 3axkpvimoco muna Ha ycmanosienue nocied08amelbHOCHIL)

Vemanosume — mpasunvhylo  nociedosamenvHocmsv  Oelicmeuil 0l Onpeoenenus
KO2(hhuyuenma 8s3Kk0Ccmu UCCie0yemol HCUOKOCmu:

1) 3a1UTh B BUCKO3UMETP UCCIETYEMYIO KHUAKOCTh

2) TPYOKIBI H3MEPUTH BPEMsI HCTCUCHHSI 00beMa dTAIOHHOM JKUIKOCTH MEXTy BRIOPAHHBIMHU
METKaMH1

3) 3aUTh B BUCKO3UMETP ITAJOHHYIO )KHJIKOCTh

4) TpwXKIbl U3MEPHUTHh BpEeMs HMCTEUYCHUS HCCIEAYeMOW MKUAKOCTH MEXAy BbIOpaHHBIMHU
METKaMH

5) 3aHecTH 3HaueHUss B TaONMMIly W paccyuTarh 3HaueHHEe Kod(h(dUIMEeHTa BI3KOCTH
HCCIIEyeMOM KUIKOCTH

Sanuwume coomeemcmeyroulyro 1noCAe008ameIbHOCb Lﬂl¢p cjlesa Hanpaeo.

3ananme 9. (3a0anue kKombUHUPOBAHHO20 MUNA C 8LIOOPOM OOHO20 NPABUTLHO2O OMEEMA U3
Uemuvlpéx NPeoIoNCeHHbIX U 0O0CHOBAHUEM OMEema)

Ilpouumatime mexcm, 6vibepume Haubolee BepHbI 6APUAHM Omeema U 3anuuiume
apeaymeHnmsl, 000CHOBbI8AIOWUE 8bLOOP OMEemd.

Kak Ha3bpiBaeTCs SHEprus, KOTOPOM 00JaJaeT TeJIO BCJICACTBHE CBOETO JIBUXKCHUS,
orpenenseMas Kak IMOJIOBHHA IPOM3BEICHUS MAacChl Tella Ha KBaJpaT CKOPOCTH JIBUKCHUS?

1) kuHeTuyeckas
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2) moTeHIaabHas
3) MexaHu4ecKas
4) spepHast

OrTBer:
O0ocHOBaHUE:

Bananue 10. (3aoanue kombuHUpoBanHo20 Muna ¢ 6bI6OPOM 00OHO20 NPABUILHO2O OMEEMA
U3 4emulpeéx NPedoNCEHHbIX U 0DOCHOBAHUEM OMBEMa)
IIpouumatime mekcm, 6vibepume Haubolee BepHLIL 6APUAHM OmMeemda U 3anuuiume

apeymenmul, 000CHO8bl8aAIOWIUE 8b1O0D OMEEMA.
[Tpu rpasvenTe Kakoi BEJIMYMHBI UMEET MECTO SIBICHUE TEIUIONPOBOAHOCTH?
1) sanekTpudeckoro 3apsia
2) Temneparypbl
3) MIOTHOCTH
4) ckopoctH

OrtBer:
O0ocHOBaHUeE:

Bananue 11. (3a0anue kombunuposanno2o muna ¢ 8b1O0POM 00HO20 NPABUILHO2O OMEEMA

U3 Yemvlpéx npeoiloHCeHHbIX U 000CHOB8AHUEM OmEema)
Ilpouumatime mexcm, 6vibepume Hauboniee BepHblll BAPUAHM OmMEema U 3anuuiume

apaymenmul, 000CHO8bI8aAIOWUE 8bIO0OD OMEEMA.

UTO mpoU30MIET C CUIION 3JEKTPUUYECKOrO0 B3aMMOACUCTBUS MEXAY ABYMs 3aps/laMU, €CIU
OHHM TIEPEMECTIIMCh M3 CPEIlbl C IUAICKTPUUYECKONM MpoHHUIaeMocThio 81 B Bakyym. PaccrosiHue
MEXy HUIMH HE U3MEHWJIOCH.

1) yBenuuures B 9 pa3

2) ymensiuutcs B 81 pas

3) yBenuuurcs B 81 pa3

4) ymeHbuTcs B 9 pa3

OTtBeT:
O0ocHOBaHUE:

3ananme 12. (3adanue kombunuposanno2o muna ¢ 6b160POM 00HO20 NPABUILHO20 OMEEmMd
U3 YemuIpex npedsloNHCEHHBIX U 0OOCHOBAHUEM OMEema)
IIpouumatime mekcm, 6vibepume Haubolee BepHLIL 6aAPUAHM OmMeema U 3anuuume

apaymenmol, 000CHO8bIGaIOUjUE 8bIOOP OMEema.

Kak uzMeHuTCs cCBETOBOE J]aBlI€HUE, €CIHM 3aU€PHEHHYIO IIJIaTUHY, Ha KOTOPYIO MaJIaeT CBET,
3aMEHUTbH Ha 3ePKaJIbHYIO TOH K€ IIoau?

1) ymenbuTCs B 2 pasza

2) HE U3MEHUTCS

3) yBenuuutcs B 2 pasza

4) ymeHbIIUTCS B 4 pasza

OTtBeT:
O0ocHOBaHUE:

3aganue 13. (Badanue romOUHUpOBAHHO20 MuUNa ¢ 6bIOOPOM HECKONLKUX BAPUAHMOE

omeema us npe()]lOOiC'eHHle Uu paszeepHymaoim obocHosanuem omeema)
Hpouumaﬁme meKcm, 6bl5€pum€ 6Cce npasujibHvle e6apuarmsvl omeema u sanuuiume

apcymeHnnibol, 060CH06bl€CUOI/I/;M€ 8bl60p omeemda.
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Kakue u3 nmepedncieHHbIX BUOB ABMKCHUS OTHOCSTCS K JIBIDKEHUIO KIACCHPHUIIMPYyEMOMY
B 3aBUCHMOCTH OT BHJa TPACKTOPUH?

1) npsimonuHeiHoe

2) paBHOMEpPHOE

3) KpUBOJIMHEHHOE

4) paBHOIIEPEMEHHOE

5) HepaBHOMEpPHOE

6) 10 OKPY>KHOCTH

OrTBer:
O0ocHOBaHUE:

3ananmne 14. (3aoanue rkombunuposannoco muna c 6vlOOPOM HECKONLKUX BAPUAHIOB
omeema u3 npeonodUCeHHbIX U PA36ePHYMbIM 000CHO8AHUEeM OmEema)

IIpouumatime mexcm, 6vibepume 6ce NPABUNbHLIE BAPUAHMbBL OMEEMA U 3anuuiume
apaymenmsl, 000CHOGbI8aIOWUE 8b1O0P OMEema.

Yro HeoOXoanMo caenark, yToosl noBbicuTh KI1J] TennoBoil MamnHe!?

1) NOBBICUTH TEMIIEPATYPY XOJIOAUIBHUKA

2) NOBBICUTh TEMIIEPATYPy HarpeBaTess

3) NOHMU3UTH TEMIIEpaTypy HarpeBaress

4) NOHU3UTH TeMIEPaTypy XOJOAUIbHUKA

5)

OrtBer:
O0ocHOBaHUE:

3aganue 15. (Badanue KomOUHUPOBAHHO20 MUNA C 6bIOOPOM HECKONLKUX BAPUAHMOB
omeema u3 npeonioHCeHHbIX U PA3BEPHYMbIM 000CHOBAHUEM 0mMeEema)

IIpouumatime mexcm, 6vibepume 6ce NPAGUIbHLIE BAPUAHMBL OMEemad U 3anuuiume
apeymeHmul, 000CHO8bI8AIOUUE 8bIO0D OMBEMA.

Kakue yTBepkJieHUs M3 NMEPEUMCIEHHBIX CIPABEUIMBBI JJIl CTAaTUYECKUX AIIEKTPUUYECKUX
oJIei?

1) mone coBepiaeT paboTy HaJ IEKTPHUUECKUM 3apsI0M

2) CUJIOBBIE JIMHUM TIOJISI 3aMKHYThIE

3) mose He ABNSETCS BUXPEBHIM

4) UCTOYHHKOM ITOJISI SIBIISTFOTCS IIEPEMEHHBIE MATHUTHBIE TTOJIS

5) mone He BIUSET HA ANEKTPUUECKUH 3apsi/i, BHECEHHBIN B HETO

OTtBeT:
O0ocHOBaHUE:

3apanmne 16. (3aoanue rkombunuposanno2o muna c 6vlOOPOM HECKONbKUX BAPUAHMOB
omeema u3 npeoiloANCEeHHbIX U PA3GEPHYMBIM 0O0CHOBAHUEM OMEema)

IIpouumaiime mexcm, e6vlbepume 6ce NPAGUIbHLIE 6APUAHMbBL OMEema U 3anuUiuUme
apaymenmol, 000CHO8bIGaIOUjUE 8bIOOP OMEema.

CornmacHO BOJHOBOW TEOpHH, CBET — O3TO DJEKTPOMAarHuTHas BoyHA. Kakue sBIeHUs
JIOKa3bIBAIOT JAHHYIO TEOPUIO?

1) TerioBo€ U3Ny4YEeHHE

2) uHTepdepeHIus

3) mudpakmus

4) naBieHue cBeTa

5) monspuzarus

6) a3¢dext Komnrona
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OTtBeT:
O0ocHOBaHUE:

3ananme 17. (3adanue omkpvimoco muna ¢ pazeepuymoim omeenom)

IIpouumatime mexcm 3a0anus, npooymaiime 102uKy U NOIHONMY OMEema, 3anuiume omeem
U peuierue 3a0a4u.

Tenmo Maccoit 2 Kr OpocHIIM ¢ TTOBEPXHOCTH 3€MJIM BEPTUKAJIBHO BBEPX CO CKOPOCThIO 20
m/c. IloTeHumanbHas SHEPrus Ha TMOBEPXHOCTH 3€MJIM paBHA HYMIO, CHJIAMHU CONPOTHBICHUS
BO3/yXa MOXKHO MpeHeOpedb. UeMy OyneT paBHO MaKCUMAJIbHOE 3HAUYCHUE TTOTESHITMAIBHON SHEPTUN
Tena?

OTtBeT:
Perienue:

3ananme 18. (3adanue omkpvimozo muna ¢ pazeéepuymoim omeenom)
IIpouumatime mexcm 3a0anusi, NPooymanme J02uUKy U NOJIHONY OMeema, 3anuuiume omeem
U peutenue 3a0ayu.
WneanpHblit ra3 otaan koaudecTBo TerioTel 300 [k, mpu 3TOM €ro BHYTPEHHSISI SHEPTHs
yBenmmuniack Ha 100 /Ix. Kakyro paboty ra3 coBepuimin?

OrtBer:
Pemenne:

Bananue 19. (3a0anue omkpoimozo muna ¢ pazéepuymoim omeemom,)
Ilpouumavime mexcm 3a0anus, npooymaiime J102UKY U NOIHOMY Omeema, 3anuuiume
omeem, UCNonb3ys YemKue, KOMNAKmHule oOpmMyIuposKu
doToKaTO OCBEMIAeTCSI MOHOXPOMAaTHYeCKUM cBeToM. PaboTa BBIXoJa Marepmaia Karojia
4-10"° Ik, mocrosuuas Ilnanka h = 6,62 - 1073*% Jluc-c, ckopocmv ceéema 6 eaxyyme ¢ = 3 -
108M/c) UeMy paBHa MakcMMalbHas JUIMHA BOJHBI (JOTOHOB, BBI3BIBAIOMIUX (GOTOdPHEKT B MKM?

OTtBeT:
Pewienue:

3ananmue 20. (3adanue omkpovimozo muna ¢ pazeepuymsim 0Omeeniom)

Ilpouumatime mekcm 3a0anus, npooymatime J102UKY U NOTHOMY OMEema; 3anuuiume
omeem, UCNOb3Ys YemKue, KOMRAKmHwle hopMyIuposKU

SnepHble peakiuu — MPOLeCC B3aMMOACWUCTBUS aTOMHOTO sJpa C APYTUM aTOMOM WIIH
JIIEMEHTAPHON YaCTHIICH, CONMPOBOXKIAIOMIMICS HW3MEHEHHEM COCTaBa W CTPYKTYpPBHI spa W
BBIJICTICHHEM BTOPUYHBIX YACTUI[ WM 7Y-KBAaHTOB. B pe3ynprare siIepHBIX peakiuid MOryT
00pa30BBIBaTHCS HOBBIC PAJMOAKTHBHBIC HW30TONBI, KOTOPBIX HET Ha 3eMJIe B E€CTSCTBEHHBIX
YCIOBUSAX. SIAPO Kakoro M30TOMa MOXHO TMOJIYYUTh, €CIH PEaTn30BaTh CIEAYIOIIYIO SICPHYIO
peakuuio AN + 3He —» X + 1H?

OTtBeT:
Pemenne:

3ananme 21. (3adanue 3axpvimozo muna Ha ycmaHosieHue COOmMeenCcmeusl)

Yemanosume coomeemcemeue mexncoy 8UOOM MEXAHULECKO2O OBUNCEHUS U HEePABEHCMBAMU,
onucvisarowumu e2o. K kasicooil nosuyuu 6 negom cmondye, nodbepume coOmeEemcmeyouLyo
RO3UYUIO U3 NPABO20 CMOA0OYA.

Bun nBmxenus HepagenctBa

1 | paBHOMEPHOE MPAMOIMHEHHOE A ‘ a,>0,a,#0
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2 | paBHOYCKOPCHHOE KPHBOJMHEHHOE b a;, =0,a, = const
3 | HepaBHOMEPHOE IO OKPYKHOCTH B a,=0,a,=0
4 | paBHOMEpPHOE 10 OKPYKHOCTH r a; #0,a, = const

3anuwume 8vibpantvle yuppsvl OO cOOMEEMCMBEYIOWUMU OVKEAMU

1

2

3 4

3ananmue 22. (3adanue 3axkpvimo2o muna Ha yCmMaHo81eHUe COOMBENMCMELUsL)
Vemanosume coomeemcmeue medncoy 6uoom Quzuueckol Geruyunou u Gopmynou, no
Komopotl ama eenuyuna paccuumsiéaemcs. K xaswcoou nosuyuu 6 nesom cmonbye, noobepume

coomeemcmeyroulyro nO3UYuU0 U3 npaeoco cm0ﬂ6ua.

1 | HampsHKEHHOCTH A =q - (91 — ©3)
MOTOK BEKTOPa HANPSYKEHHOCTH b _F
q
3 | moteHuuan B | _E&
q

4 | pabota cun I' | =E-S-cosa

3anuwume svibpannvle yughpvl N0 coomsemcmsyroWumMu OyK8amu

1

2

3 4

3ananme 23. (3adanue 3axpvimo2o muna Ha ycmaHosieHue cCoOmeencmeust)
Vemanosume coomeemcemeue mencoy onmuyeckum seieHuem u e2o xapakmepucmuxou. K
Kaxcoou no3uyuu 6 nesom cmonbye, noodepume coOMEEMCMEYIOWYIO NOZUYUIO U3 NPABO2O

cmonbuya.
Ddusnueckoe sIBICHUE XapaKkTepUCTHKA

1 | Unrepdepenuns A | CBOIMCTBO CBETOBBIX BOJH COBEpIIATH 3JIEKTPUYECKH KOJIEOaHUS TOIBKO B OJHOM
INIOCKOCTH

2 | dudpakous b | ABlneHne HamoXKEHUS ABYX WM HECKOJIIBKMX KOTE€PEHTHBIX CBETOBBIX BOJH, B
pe3ynbTare KOTOpOro o0pa3yeTcss yCTOMYMBOE BO BpPEMEHHM dYepeqOBaHHE
MaKCUMYMOB 1 MUHHUMYMOB

3 | Hoasipuzanust B | 3aBHCHMMOCTB MOKa3aTess MPEJIOMIICHHUS CPeJIbl OT JAJIMHBI BOJIHBI (YACTOTHI) CBETA

4 | lucnepcus I’ | orubaHue BONMHOW MPEMATCTBHA, BCTPEYAIOIIMXCS Ha €€ MyTH; Jo0oe
OTKJIOHEHHE BOJHBI OT 3aKOHOB MPSIMOJIMHEITHOTO paclpoCTpaHeHHS

3anuwume 8vlOpanuvie yu@pol OO COOMBEMCMBYIOUUMU OVKBAMU

1

2

3 4

3ananue 24. (3a0anue 3axkpvimoeo muna Ha yCmaHogieHue coOmeemcmeust)
Yemanoeume coomeemcmesue medxncoy Kiaccom 31eMEHMApHbIX 4acmuy u Yacmuyami,
omuocawumuca K oaunomy Kaaccy. K kagcoou nosuyuu 6 nesom cmonbye,

coomeemcemeyrouyro nO3Uyuo U3 npasoco Cm0Jl61/!a.

noobepume

Kiacc aneMeHTapHbIX YacTull Yacruupl
1 | ®oroHsI A | MHOH, KAOH, aHTUKAOHBI
2 | Jlenronst b | snexTpoH, O3UTPOH, HEUTPUHO
3 | Me3onbl B | mpoToH, HEUTPOH, JIsIMOa-HOIB-THIIEPOH
4 | Bapuonsl I' | doron

3anuwume 8vlOpanuvie yu@pol OO COOMBEMCMBYIOUUMU OVKBAMU

1

2

3 4
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3ananme 25. (3adanue 3axpvimo2o muna Ha ycmanosieHue nocie008ameibHOCIL)

Yemanoeume — npasunvhylo  nocnedoeamenvHOCmv  pACHONONCEHUS — MAMepUuaibHblxX
00beKmos, ompaxcarowux OUCKPEMHYI0 CMPYKMYPY 6800bl N0 Mepe VEeluueHUs: JTUHElHbIX
pasmepos:

1) xaruis BobI

2) aroM BoAOpo/Ia

3) nmpotoH

4) Monekysa BOJIbI

Sanuwume coomeemcmeyroulyro Nnocne008amelbHOCMb uu(ﬁp cnesa Hanpaeo.

3aganmue 26. (3adanue 3axpvimo20 muna Ha yCmaHosieHue NOC1e008aMelbHOCIL)

Yemanoseume npasunvnyio nocneoosamenbHOCmb PACNONONCEHUS. UBEMO8 6 CHeKmpe 8
nopsoKe yMeHbUeHUs1 ONUHbL BOIHbL

1) duonerossrit

2) 3eNeHbId

3) KpacHbIf

4) KenThIi

Sanuwume coomeemcmeyrouLyro 1noc1e008amelbHOCmMb uu(ﬁp cjleea Hanpaeo.

3ananme 27. (3adanue 3akpvimo2o muna Ha ycmanosienue nocied08ameibHOCIL)

Yemanosume npasunvHyo nociedo8amenbHOCHb pAcnoNOHNCeHUs. JIeKMPOMACHUMHBIX 60JH
no mMepe y8enudeHus ux 4acmomai’

1) ramma-uzny4yenue

2) BUJMMBINA CBET

3) ynpTpaduoneToBoe U3IyuyeHue

4) pannOBOJIHBI

5) pEHTT€HOBCKOE H3IIy4eHHUE

6) nH(paKpacHOE U3ITYICHUE

Sanuwume coomeemcmeyroulyro NnoCcAe008ameIbHOCb uu(ﬁp cjleesa Hanpaeo.

| | | | |

3ananme 28. (3adanue 3axpvimozo muna Ha ycmaHogieHue nocie008ameibHOCIL)

Yemanosume — npasunvhylo  nocieoosamenvHocmb  Oelicmeuli 0 OnpeoeneHus
KOHYEeHmpayuy pacmeopa onmu4ecku akmugHo20 8eujecmsea Memooom noaaspuUMempuu.

1) akKypaTHO BJIOXHUTHh KIOBETY C PAaCTBOPOM HM3BECTHOUM KOHIICHTPAIIMH B BBIPE3 KOJOHKHU
npubopa U Bpalasi aHaJIM3aTop, T0OUThCS PAaBHOMEPHON OCBEIIEHHOCTH BCEX 30H IOJIS 3pEHUS

2) mo ¢opmyae BBIYHUCIHTH, HU3MEPEHHOE 3HAYCHHWE KOHIIEHTPAIMH PACTBOPAa ONTHYCCKU
AKTUBHOTO BEI[ECTBA

3) Bparias AMCK, YCTAHOBHUTH aHAIM3aTOp TakK, YTOOBI HYJIEBbIE OTMETKH JIMMOA U HOHHYyCA
Ha TPaayCHON IIKaje CcoBMaNu. YOEIUThCsA, YTO TMOJNe, HAONIJaeMoe B OKYISp, HMEEeT
PaBHOMEPHYIO OPAHIKEBYIO OKPACKy

4) mo gopmyre paccuuTaTh U3MEPEHHOE 3HaUeHHe Ko (DUIIMEeHTa YIeThbHOTO BpalleHus

5) mo rpaaycHOM WIKajle OTCYUTAaTh Yrojl MOBOPOTa IJIOCKOCTH MOJSpU3AIMH pacTBOpa
M3BECTHOU KOHIIEHTPALUU

6) aKKypaTHO BJIOXKUTh KIOBETY C PaCTBOPOM HEU3BECTHOW KOHIIEHTPALMU B BBIPE3 KOJIOHKU
npubopa 1 Bpalas aHajIu3aTop, T0OUTHCS PABHOMEPHON OCBEIIEHHOCTH BCEX 30H MoJs 3peHus. 1o
IpayCHOI 1IKaje OTCUUTATh YroJl TOBOPOTA INIOCKOCTH MOJIIPU3aLlUU PacTBOpa
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Sanuwume coomeemcmeyroulyro 1noCAe008ameIbHOCb L;uqbp clesa Hanpaeo.

3ananme 29. (3a0anue komOUHUPOBAHHO20 MUNA ¢ 8bIOOPOM 0OHO20 NPABUILHO20 OMEEmd
U3 4emulpeéx NPeOoNCEHHBIX U 0DOCHOBAHUEM OMBEMa)
IIpouumatime mekcm, 6vibepume Haubolee BepHLIL 6APUAHM OmMeemda U 3anuuiume
apeymenmol, 000CHO8bl8aAIOWUE 86100 OMEEMA.
Cxopoctp Msiua maccoit 100 1, OpoLIEHHOTO BEPTUKAIbHO BBEPX, MEHSETCS 110 3aKOHY U =
40 — 8t. Yemy Oyzmer paBHO 3HAYCHHE MOIYJS MMIYibca (B Kr-M/C) Msda 4yepe3 4 CeKyHIbI Mocie
Hayvasa JBUXKEHUs?
1)0,8
2) 800
3)-04
4) 80

OrtBer:
O0ocHOBaHUeE:

Bananue 30. (3adanue KomOUHUPOBAHHO20 MUNA C 8bIGOPOM 0OHO20 NPABUTILHO2O OMEEMA
U3 UemvlpEx NpPeolodNCeHHbIX U 0OOCHOBAHUEM OMBEEema)

Ipouumaiime mexcm, evlbepume Haubonee GepHLIIl 6APUAHM OMEEMA U 3ANUUUME
apaymenmolt, 060CHOBbIBAIOUUE 8bIOOP OMEEMA.

Kak HasbiBaeTCs SIBJIEHHE, XapaKTEPHU3YyIOIlee MpPOLECC BBHIPABHUBAHUS IUIOTHOCTH,
IPOUCXOISIIIIUI BCIICACTBUE MIEPEHOCA MOJICKY/IAMHU CBOMX Macc?

1) BA3KOCTH

2) ocMocC

3) TemI0npPOBOIHOCTD

4) nudpdy3us

OrtBerT:
O0oCcHOBaHUE:

3ananue 31. (3adanue kombuHUPOBAHHO20 MUNA € 6LIOOPOM OOHO20 NPABULLHOSO OMEENA
U3 Yemulpex npeosioNHCeHHbIX U 0O0CHOBAHUEM OMEema)
IIpouumatime mexcm, 6vibepume HauboNee 6epHbIll 6aAPUAHM Omeema U 3anuuiume
apaymenmol, 000CHOGbI8aIOWUE 8b1O0P OMEema.
Bo ckonpko pa3 M3MEHHMTHCS KOJIMYECTBO TEILIOTHI, BBIACIAEMOE Ha CONPOTUBICHHM 3a
TOKE BpeMs IIPU YBEJIMYEHNUH CHJIbI TOKA B 4 pasa?
1) B2 paza
2) B 8 pa3
3) B 4 paza
4) B 16 paz

OTtBeT:
O0o0CHOBaHUE;

3ananue 32. (3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 NPABUTILHOLO OMEEmd
U3 Yemwlpéx npeodloHCeHHbIX U 000CHOB8AHUEM OomEema)

Ilpouumatime mexcm, 6vibepume Haubolee BepHbI 6APUAHM Omeema U 3anuiume
apeymenmul, 060CHO8bl8aAIOWUE 86100 OMEEMA.
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B o6pasie, comepxaiiemM 00JIbIIOE KOIMYECTBO aTOMOB pajioHa “32Rn, depes 3,8 cyTok

OCTaHETCsI MOJIOBHHA HAYaJbHOTO KOJIMYECTBA aTOMOB. UeMy paBeH MpH 3THUX YCIOBHAX IEPHOI
noirypacnaa (CyTKH) siiep arToMOB pajioHa?

1)7,2

2) 86

3)3,8

4)19

OrTBer:
O0ocHOBaHUE:

3apanmne 33. (3adanue KOMOUHUPOBAHHO2O MUNA C 6bIOOPOM HECKONLKUX BAPUAHIMOB
omeema u3 npeoIoNHCeHHbIX U PA36ePHYMbIM 000CHOBAHUEM OMEEma)

Ilpouumatime mexcm, 6vlbepume 6ce NPABUTbHLIE BAPUAHMBL OMEEeMA U 3anuuiume
apaymenmsi, 000CHO8bI8AIOUUE 8bIOOP OMEEmA.

Kakue u3 nepeqnciieHHbIX BUIOB JIBH)KCHUS OTHOCSTCS K JIBUKCHUIO, KIIACCH(PUIIUPYEMOMY
B 3aBUCHMOCTH OT XapakTepa H3MEHEHUS CKOPOCTH?

1) mpssMoJIMHEHHOE

2) paBHOMEPHOE

3) KpUBOJIMHEHHOE

4) paBHOIIEpEMEHHOE

5) HepaBHOMEpHOE

6) 110 OKPY>KHOCTH

OrtBerT:
O0oCcHOBaHUE:

3aganue 34. (3aoanue KOMOUHUPOBAHHO20 MUNA C 6bIOOPOM HECKONLKUX BAPUAHMOB
omeema u3 npeoIoNHCeHHbIX U PA36ePHYMbIM 000CHOBAHUEM OMEEema)

Ipouumatime mexcm, 6vlbepume 6ce NPABUTbHLIE GAPUAHMBL OMEEMA U 3aAnNUULUME
apaymenmsl, 000CHO8bI8AIOUUE 8bIOOP OMEEmA.

Kakue 13 mepeurcieHHbIX SIE€MEHTOB TEIJIOBOTO IBUTATENs SIBISIFOTCS 00s13aTeNbHBIMU?

1) UICTOYHHK TICKTPOMATHUTHOTO U3ITyUCHUS

2) HarpeBatenb

3) cobuparorast JMH3a

4) pabouee Teno

5) KoOHAEHCATOP

6) XOJIOAUITBHUK

OTtBeT:
O0ocHOBaHHUE:

Bapanue 35. (3adanue KOMOUHUPOBAHHO2O MUNA C BLIOOPOM HECKONLKUX BAPUAHMOS
omeema u3 NPedsoHCEHHbIX U PA3GEPHYMBIM 0OOCHOBAHUEM OMBEMA)

IIpouumaiime mexcm, 6vlOepume 6ce NPABULbHBIE BAPUAHMbL OMEEMA U 3aANUULUME
apaymeHmoi, 000CHO8bIBAIOWUE 8bIOOP OMEemA.

Kakue #3 TNepedyHCcIeHHBIX JIEMEHTOB SBISIOTCS O00S3aTeNbHBIMU JUIS  HMICaTbHOTO
KoJiebareTbHOro KOHTYpa?

1) koHIEHCaTOP

2) TIOCTOSIHHBINA MarHUT

3) ammiepmeTp

4) xarymika HHIYKTHBHOCTH

5) moTeHIHOMETp
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OTtBeT:
O0ocHOBaHUE:

3aganue 36. (3adanue KOMOUHUPOBAHHO2O MUNA C BbIOOPOM HECKOILKUX BAPUAHMOB
omeema u3 npedioNHCEHHbIX U PA36ePHYMbIM 000CHOBAHUEM OMEEMa)

IIpouumatime mexcm, 6vlbepume 6ce NPABUIbHLIE BAPUAHMbL OMEeMAa U 3anuiume
apeymeHnmsl, 000CHOBbI8AIOWUE 8bLOOP OMEEemd.

CormacHO KBaHTOBOHM TEOpWH, CBET — 3TO IMOTOK 3apsDKEHHBIX dacTuil (KkBaHTOB). Kakue
SIBJICHUSI JIOKA3bIBAIOT JAHHYIO TEOPHUIO?

1) porosnexkrpuueckuii a3pdext

2) uHTepHepeHLIUS

3) mudpakuus

4) naBneHue cBera

5) monspuzarus

6) a¢pdexr Komnrona

OrtBer:
O0ocHOBaHUeE:

Bananue 37. (3a0anue omkpoimo2o muna ¢ pazéepuymoim 0Omeemom,)

IIpouumavime mexcm 3adanus, npooymaime 102uKy U NOTHONY OMEEMa, 3anuuume omeem
U peuieHue 3a0a4u.

Yactuna cosepiumnia NepeMeIeHHe 110 HeKOTOpOI/I TpaekTopuu u3 Touku M (1, 2) B Touky N
(2, -1). IIpu >TOM Ha Hee AciCTBOBAlA CHJIA F=30-2j J (KOOpI[I/IHaTBI Touek 1 cwia F 3anaHbl B

enununax CH). Yemy paBHa paboTa, coBepILIEHHAs! CUION F?

OTtBeT:
Pewienue:

3ananmue 38. (3adanue omkpvimozo muna ¢ pazeéepuymoim omeenom)

Ipouumatime mexcm 3a0anus, npooymaiime 102uKy U NOIHONMY OmMEema, 3anuume omeem
U peuierue 3a0a4u.

B 5KHIKOCTb, IIOTHOCTh KOTOPOit 816 Kr/M® 1 K0d(DUIIHEHT MOBEPXHOCTHOTO HATSKEHUS
22mH/M, nomecTrim xkanwsp paguycom 0,5 mm. Uemy Oyner paBHa BbICOTA MOJHATHUS KUIKOCTU
B Karumsape (B MM)? (g = 9,8 M/c?. OTBET OKPYIIUTE 70 LENOTO YHCIa).

OTtBeT:
Perenue:

3ananmue 39. (3adanue omkpovimozo muna ¢ pazeepuymsim omeenom)

Ipouumatime mexcm 3a0anust, npooymavime J102uKy U NOJHOMY OMEema, 3anuuiume omeem
u peuieHue 3a0ayu.

Ha nyTtu ectecTBeHHOro cBeTa MOMEILEHHI /IBE TUIACTUHKU TypMaiuHa. [locie npoxoxaeHus
mIacTHHKK 1 cBeT MoNHOCTHIO Tonspu3oBad. Uemy Oyner paseH yron (B °) MexTy HanpaBneHHsIMH
00 u O’0’, ecnut J1 ¥ J2 — HIHTEHCUBHOCTH CBETA, MIPOIIE/IIETO MIACTHHKYA COOTBETCTBEHHO 1 1 2,

nd, =27;.

OTtBeT:
Pemienne:

3ananmne 40. (3adanue omkpvimozo muna ¢ pazeepHymvim 0Omeenom)
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IIpouumatime mexcm 3a0anus, npooymanme J102uUKy U HOIHONY OMeema, 3anuuiume omeem
U peuierue 3a0a4u.

[lonoxxenue aroma yriepoaa B KPHUCTAUIMUECKOM PELIETKE ajaMa3a OIpPEIEICHO C
norpemHocThio Ax = 0,5 HM. Uemy paBHa HeompeneaeHHOCTh CKOPOCTH A1, €ro TEeIIoBOTO
nBuKeHus (B M/c), ecnu nocrosHHas Ilnanka A ~ 1,05-1073*[x - ¢, a macca aroma ymiepona
m=1,99-10"" ke.

Ortser:
Pemenue:
3. Kiirouy K OlIeHMBAHHMIO TECTOBLIX 3aJaHUH
Ne Bepnslii otBeT Kpurepun onienuBanus
3agaHus
1 1I" 2A 3B 4b 1 6 — coBmaieHNEe C BEPHBIM
OTBETOM
0 6 — ocraspHBIe CciTyyau
2 16 2B 3A 4I 1 6 — coBmajicHHE C BEPHBIM
OTBETOM
0 6 — ocTaspHBIe ciTyyau
3 1B 2B 3A 4T 1 6 — coBmasieHHe ¢ BEPHBIM
OTBETOM
0 6 — ocTajpHbIe ciIyyau
4 1A 26 3B 1 6 — coBmaicHHE C BEPHBIM
OTBETOM
0 6 — ocTaJBHBIC CIyYaH
5 213654 1 6 — mONMHBIN TPAaBUITEHBINA
OTBET
0 6 — Bce ocTaJNbHBIC CIyYaH
6 4321 1 6 — MONHBIN TPABUITEHBIN
OTBET
0 6 — Bce oCTaJBHBIC CIyYaH
7 31425 1 6 — MONMHBIN TPABUITEHBIN
OTBET
0 6 — Bce ocTaJIbHBIE CITy4YaH
8 32145 1 6 — NONHBIN TPaBUIIBHBIH
OTBET
0 6 — Bce ocTaJIbHBIE CITy4YaH
9 1 1 6 — coBnasieHNe C BEPHBIM
O0ocHOBaHMe: NOJIHASE MEXaHUUECKask DHEPTHsl MaTepPHaIbHOTO Tea OTBETOM
OIpeIesIeTCsl Kak CyMMa KMHETHUECKOH U MOTEeHIIMAIbHOH SHEPTHH. 0 6 — ocrasbHbIe CiTyyau
KuneTnyeckas SHeprus ONPeAeNsIeTcsl Kak MOJOBHHA POM3BEACHHUS
Macchl TeJla Ha KBapaT ero CKOPOCTH. DTOT BUJ] SHEPTHHU XapaKTepeH
JUISL IBUDKYIIIETOCsI TeJla
10 2 1 6 — coBmaieHNEe C BEPHBIM
O6ocHoBaHMeE: SIBIICHNE TEIONPOBOIHOCTH — 3TO IPOLECC Nepeaadn OTBETOM
BHYTPEHHEH 9HEPTUH, TO €CTh TEIUIOTHI, OT OJJHOM YacTH Teja K JIpyroi 0 6 — ocTasbHBIC CIyYaH
3a CYET XaOTHUECKOTO JABMKEHHS YaCTHUI] BEIIECTBA. SIBIICHNE
TEIJIONPOBOJHOCTH OIKCHIBACTCs 3aKOHOM Dypbe, COIACHO KOTOPOMY
KOJIMYECTBO TEIUIOTHI, IEPEHOCHUMOE MPH TEILIONPOBOTHOCTH
MPOMOPIMOHANBHO IPaJANEHTy TEMIIePaTypPhbl, TUIOMIAAN
COINPUKOCHOBEHUSI M BPEMEHH [IEPEeHOCa U 3aBUCHT OT CBOHCTB
BelecTBa. ClenoBaresibHO, SIBICHHE TEIUIONPOBOIHOCTH UMEET MECTO
[P HAJIMYMH TPAJAMCHTA TEMIIEPATyphI
11 3 1 6 — coBmaieHNe C BEpPHBIM
O6ocHoBanue: CoracHo 3akoHy KyioHa cuiia B3auMOJIEHCTBHS MEX Ty OTBETOM
JIBYMsI HETIOABI)KHBIMHU TOUCYHBIMHU 3aPsIIaMH, HAXOISLIIMUCS B 0 6 — ocrasbpHbIe CiTyyan
BaKyyMe, NPONOPIHOHANBHA 3apsaM 1 00paTHO IPOIOPLHUOHAIBHA
KBa/IpaTy PacCTOSIHUS MEXIY HUMH. MeXIy TU3JIeKTPUIeCKOi
MIPOHUIIAEMOCTBIO CPEibl ¥ CHIION B3aMMOJICHCTBUS MEXY 3apsiiaMu
oOparHas POINOPLIOHAIBHAS 3aBUCUMOCTh. Ecin munexrpudeckas
HPOHHIIAEMOCTh CPE/ibl YMEHBLIASTCS. TO CHIIA B3aUMOJICHCTBUS
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MEXAY 3apsilaMy yBennuuBaeTcs. Tak Kak 3apsj MEPEeHECIN U3 CPEAbI
C AUAIIEKTPUYECKON MPOHULAeMOCThIO 81 B BaKyyM, JUIs KOTOPOTO
JUAIEKTPUUECKas IPOHUIIAEMOCTb paBHa 1, TO cuiia B3auMojeiicTBUs
MEeXIy ABYMsI 3apsiiaMu yBenuuurcs B 81 pas

12

3
ObocHoBaHMe: BenmnunHa cBETOBOTO JIaBJICHUS MIPOIOPIIMOHATbHAS
SHEPrUH CBETOBOW BOJIHBI, IO OCBEIIAEMO [TOBEPXHOCTH,
KOHIIEHTpauuu (poToHOB, 0OBEMHOH IJIOTHOCTH CBETOBOI SHEPTHH,
ko3¢ urreHTy oTpaxkeHus cBera. i 3epKaibHOTO Tena
k03 (HUIMEHT OTpakeHUs cBeTa paBeH 1, Uit abCOIIOTHO YEPHOTO
tena — 0. CireroBaTeNIbHO, €CIIU 3aMEHUTh 3a4SPHEHHYIO IUIACTHHY Ha
3epKABHYIO, IPU MIPOYHX HEU3MEHHBIX YCIOBHAX, TO CBETOBOEC
JIaBJICHUE Ha TUIACTHHY YBEJIUYHUTCS B 2 pasa

1 6 — coBmasieHNE ¢ BEPHBIM
OTBETOM
0 6 — ocraibpHbIe CiTyyan

13

136
ObocHoBaHMe: MexaHH4YecKoe JIBUKEHHE TeJla MOKHO
KJIacCU(UIMPOBATh 110 JBYM OCHOBAHMSIM: 110 BUY TPACKTOPHUH U I10
XapaxkTepy U3MEHEHHsI CKOPOCTH.
[To BUIY TpacKTOpHU MEXaHUYECKOE JBUKEHHE MOXKET OBITh:
1) npsaMonHHENHHOE — 9TO MEXaHHYECKOe ABIKCHHE, IPOUCXOIIIee
BJIOJIb MIPSIMOM JIMHUU.
2) KpUBOJIMHEHHOE - .3TO MEXaHNYECKOE BIDKCHUE, IPOUCXOIAIIEE IO
TPAEKTOPUH, SBIIAIOLIEHCS KPUBOU JTMHUEH
3) Mo OKpPY>KHOCTH - 3TO MEXaHHIECKOE IBI)KCHHE, IPOUCXO/SIIEE 110
TPAECKTOPUH, SIBISIOLIEICS OKPYKHOCTBIO

1 6 — mONMHBIN TPaBUITEHBINA
OTBET
0 6 — Bce ocTanbHBIE CIy4an

14

24
O6ocHoBanue: KII/I TErIoBBIX MaIIMH HCIIONMB3YETCS IS OLICHKA
a¢deKTHBHOCTH IpeoOpa3oBaHus BHYTPCHHEH SHEPTHH T'a3a B
MEXaHHUYECKYI0 paboTy, COBEpILIAEMYIO 32 BECh LIUKII PabOTHI.
Opannysckuit pusuk Cagu Kapro B 1824 rony ycranosun
3aBucuMocTs KIIJI TernaoBoif MamuHbl OT TEMIIEpaTyphl HarpeBaresis U

TeMIieparypsl xonoauabHuka. [loaromy nis moseimenus KIT/]

TETUIOBBIX MAIIMH CYLIECTBYET JBa CIIoco0a:

1) oBBIIIICHHE TEMIIEPATYPBI HATPeBATEIS
2) MOHW)KEHHE TEMIIePaTyPhl XOJIOAMIbHAKA

1 6 — mONMHBIN TPABUITEHBINA
OTBET
0 6 — Bce ocTanbHBIE CIydan

15

13
Ob6ocHOBaHKE: DISKTPUUYECKOE TIOJIE — ITO BHJ] MATEPHUH,
OKPY)KAIOIU# AMEKTPUICSCKU 3apsKEHHBIE TEa.

Ecnu nosie co31aH0 HEMOABMKHBIMHE 3IEKTPUYECKUMHE 3apsaMu-
MCTOYHUKAMH, TO 3TO TI0JIC HA3BIBAIOT CTATHYECKUM. JIJIsl CTATHYECKOTO
BIEKTPUUYECKOTO TIOJISI XapaKTEPHBI CIICIYIOIIIE CBOUCTRA: TOJIe
coBepInaeT paboTy HaJl AMEKTPUICCKUM 3aPsIIOM, [TOJICHE SBISACTCSI
BUXPEBLIM

1 6 — MONHBIN TPABUITEHBINA
OTBET
0 6 — Bce ocTanbHBIE CIydan

16

13
ObocHoBanue: Ha npuposy cBeTa CyIecTByeT JIBE TEOPUH: BOJHOBAs
1 kBaHTOBast. COTJIaCHO BOJHOBOW TEOPHH, CBET — 3TO
3JIEKTPOMAarHuTHas BoJjHA. J[OKa3aTelbCcTBOM JJAHHON TEOpUU
BBICTYIAIOT TAKKE SBJICHUS, KaK HHTephepeHIHs, Tu(HPaKIHs,
MOJISIPU3aLMs], TAaK KaK B HUX CBET NPOSIBJISIET CBOU BOJIHOBbIE CBOMCTBA

1 6 — moNHBIN TPaBUIIBHBIN
OTBET
0 6 — Bce ocTayIbHBIE CIIyYan

17

Otger: 400 Tx
Pemenne: 3anmmem 3akoH coxpanenus sueprun E; + E, = E; + E},
rae
E, E;; - noTeHIMaNbHAas SHEPT U TEJl 10 U MOCIE UX B3aUMOJEUCTBUS
E,, E; - KHHEeTHUYECKas SHEPrys TeJ A0 U MOCIE UX B3aUMOJCHCTBUSA

KuneTnueckas sHeprus onpenensercs mno gopmyne E, = mTUZ
rae
m — macca Tela
U — CKOpPOCTb Teja
T.K. IOTEHLHAJIbHAs SHEPTUs Ha IoBepXHOCTH 3eMiu £, = 0 u

KWHETHYeCKas SHepI A Tella Ha MaKcUManbHOH Beicote E; = 0, T0

3aKOH COXpaHEHHUs dSHEpruu npumet Bug E, = Ej.
2:202
torna E; = —— = 400 ([Ix)

> =

3 6 - nONHBIN NIPaBUITEHBIN
OTBET;

1 6 - nonymena oxHa
OIIMOKa/HETOYHOCTE/OTBET
MpaBUJIbHBIHN, HO HE MOJIHBIN,
0 6 - mommymieHo 6osee OHOM
OmMOKH/OTBET HETIPABUIIHHBII/
OTBET OTCYTCTBYET
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18

Ortsert: -400 JIx
Pewenne: 3amumem popMyra nepBoro 3aKoHa TEPMOANHAMHUKH
Q=A+U
rae
Q — KOJIMYECTBO TEIUIOTHI, OTAAHHOE HJIH IIOJTYYSHHOE ra30M
A — pabota raza
U — BHYTpeHHSISI DHEpTrUs raza
BriBeneMm Gopmyity ais pacdera paboThI, KOTOPYIO COBEPIIII Ta3
A=Q-U
VYuuteiBas, yto ra3 ortaan 300 Jx TerioTsl, B popMyIly MOACTaBISIEM
3nauenue -300 Jx.
[loxcraBuMm u3BecCTHHBIC 3HAYECHUS B ()OPMYITY U BEIYUCIMM 3HaYECHHE
paboThI ra3sl
A =-300-100=—400 (/x)

3 0 - TOJTHBIN MPABMIIbHBII
OTBET;

1 6 - momy1ieHa oHA
OIIMOKa/HETOYHOCTE/OTBET
NpaBWIbHBIN, HO HE MOJHBIH,
0 6 - momyieHo Ooee OAHOM
OLIMOKK/OTBET HETPaBUIbHBIIN/
OTBET OTCYTCTBYET

19 Ortser: 0,5 MKM 3 0 - MONHBIN NPAaBUIIBHBIN
Pemenue: 3anumrem GopMyiy Ui HAXOXKICHUS KPACHON I'PaHULIBI OTBET;
thororddexra 1 6 - momymeHa onHa
_ he omnOKa/HETOYHOCTH/OTBET
K Agix TIpaBUJIbHBIN, HO HE MOJIHBIH,
e 0 6 - momymeHo Goee OAHOM
h - mocrosHHas [11aHka OLIMOKK/OTBET HENPABUIIbHBII/
C — CKOPOCTb CBETa B BaKyyMe OTBET OTCYTCTBYCT
A,.x — paboTa BBIXOZA HIICKTPOHA U3 OCBEIAEMOr0 BELIECTBA
[ToxcTaBuM M3BECTHBIE 3HAYECHHS B GOpMYITY
6,62-1073*-3-108 _,
k= 1 101 =5-10"" = 0,5 (MxMm)
20 OTBeT: KUCIOPONT 3 0 - MONHBIH TPaBIIIEHBIN
Pemenue: Pemmm peakiuio, coOmonas 3akOHbI COXpaHEHHsT MACCOBOTO OTBET;
U 3apsA0BOTO YHCEI 1 6 - momymieHa oxHa
1‘71 N + ‘2‘ He — 1%0 + % H OIIMOKA/HETOUHOCTH/OTBET
NPaBHJIBHBIH, HO HE MOJHBIH,
0 6 - momymieHo 6osee OHOM
OLIMOKK/OTBET HENPABUIIbHBII/
OTBET OTCYTCTBYET
21 1B 2A 3" 4b 1 6 — coBmajieHUe C BEPHBIM
OTBETOM
0 6 — ocTajJbHBIE CIyyau
22 16 2I" 3B 4A 1 6 — coBmajieHue ¢ BEPHBIM
OTBETOM
0 6 — ocTaJBHBIC CIYYaH
23 16 2I" 3A 4B 1 6 — coBmaieHNEe C BEPHBIM
OTBETOM
0 6 — ocTaJBHBIC CIYYaH
24 1I' 26 3A 4B 1 6 — coBmayieHNe C BEpPHBIM
OTBETOM
0 6 — ocraspHBIC CiTyyan
25 3241 1 6 — MONHBIN TPaBUIILHBIH
OTBET
0 6 — Bce ocTaJIbHBIE CIyYaH
26 3421 1 6 — mONMHBIN TPaBUITBHBINA
OTBET
0 6 — Bce ocTaJIbHBIE CIyYan
27 462351 1 6 — mONMHBIN TPaBUITBHBINA
OTBET
0 6 — Bce ocTasbHBIE CIyYan
28 315462 1 6 — mONHBIN PaBUIIBLHBIH
OTBET
0 6 — Bce ocTaJbHBIC CIyYan
29 1 1 6 — coBmaicHUE C BEPHBIM

O6ocHoBaHue: IMITyIiibC Tesa — 3T0 BEKTOpHast (pu3nuecKast BEIMYUHA,
paBHas MPOM3BEIECHUIO MACcChl Te€a HA €T0 CKOPOCTb.
Dopmyna i pacuera UMITYJIbCa:

OTBETOM
0 6 — ocrasbpHbIe CiTyyan
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p=m-v
rae
m —macca teaa, m = 100 r = 0,1 kr
U — cKopocTh Tena, v = 10 — 8t
[ToncraBuM M3BECTHBIE 3HAYCHUS B (DOpMYITy U HalieM 3HaUCHUE
HUMITYIIbCa

M
p=01-(40-8-4) =08 (xr )

30

4
O0bocHoBaHMe: SIBIEHHS TIEPEHOCA — ITO TPYIIA SIBJICHUH,
00YCIIOBJIEHHBIX Xa0THYECKUM JBHXKEHHEM YacTHIl BEIECTBA U
NEPEHOCOM ATUMH YaCTUI[AMH CBOMX (DM3UYECKHUX CBOMCTB (MacCHl,
SHEPTUH, UMITYNbCa). K sBIeHUAM nepeHoca OTHOCSATCS:
TEIUIOTIPOBOIHOCTB, BSI3KOCTH, (P Py3us.

Huddysns — 310 nporecc BEIpaBHUBAHUS IIOTHOCTH, IIPOUCXOISIINI
BCJICJICTBHE IIEPEHOCA MOJIEKYJIaMH CBOMX Macc

1 6 — coBmasieHNE ¢ BEPHBIM
OTBETOM
0 6 — ocraibpHbIe CiTyyau

31

4
O6ocnoBanue: CornacHo 3akony J[xoyins — JIeHma konndecTBo
TCIJIOTBI, BBIACJIMBIICECS B IIPOBOJHUKE IIPU IMPOXOKIACHUHU 110 HEMY
ANEKTPUYCCKOTO TOKA, MPSIMO MPOMOPIIHOHAIBEHO KBAJPATy CHJIBI TOKA,
COIMPOTHUBJICHUIO MPOBOJAHUKA U BDEMECHU ITPOXOKIACHUA TOKA.

®opmyna 3axkoHa JleHma:
2

U

Q=I?"R-t=U-1t=—-"t
R
rae
(9 — KOTMYECTBO TEIJIOTHI, BBIACTIHMBILEECS Ha IPOBOAHUKE
I — cuna Toka B IPOBOJHUKE
R — conpoTuBieHne NpOBOAHUKA
t — BpeMs
U — HanpsikeHHe, IolaBaeMoe Ha IIPOBOJAHUK
Kaxk BugHO 13 ()OPMYITBI KOJIMYECTBO TETUIOTHI TPSIMO

MPONOPLUUOHATBHO KBAJIPaTy CUIIbI TOKA, CIE€JOBATEIbHO, IPH

YBEIIMUEHUH CUIIBI TOKA B 4 pa3a, KOJIMYECTBO TEIUIOTHI YBEJIIMYHUTCS B
16 pa3

1 6 — coBmaieHNEe C BEPHBIM
OTBETOM
0 6 — ocrasbpHbIe CiTyyau

32

3
Ob6ocHoBanwue: Ilepuoy noiypacmana — 3To BpeMsi, 32 KOTOpoe
pacnaziaercst oJoBHHA BCeX UMEIoIInXcs siaep. B ycioBuu 3anaun
CKa3aHo, uTo yepe3 3,8 CyTOK OCTaHeTCs MOJIOBUHA HAYAJILHOTO
KOJIMYECTBA aTOMOB pajioHa. Tak kak yepe3 3,8 CyTOK KOJINYECTBO
aTOMOB YMEHBIIIUIIOCH BJIBOE, TO MEPHO/] MOIypacnana u ecTsb 3,8
CYTOK

1 6 — coBmasieHNe C BEPHBIM
OTBETOM
0 6 — ocTaibHBIE CITy4yau

33

245
Ob6ocHOBaHKe: MeXaHU4eCKOe JIBHIKCHUE Tella MOXKHO
KIacCU(UIMPOBATH 110 JBYM OCHOBAHHSIM: 10 BUY TPACKTOPHUH U I10
XapakTepy U3MEHEHUS CKOPOCTH.
[o xapakTepy W3MEHEHUs] CKOPOCTH MEXaHUYECKOE JIBIDKCHHE MOXKET
OBITB:

1) paBHOMEpHOE — 3TH JBHXXEHHE, TPH KOTOPOM 32 JIFOObIe PaBHbIC
IMPOMEXYTKH BPEMEHU TCJIO MIPOXOAUT OJAMHAKOBBIC PACCTOAHUSA, IIPU
3TOM CKOPOCTh TeJjIa MOCTOSIHHA,

2) paBHONIEPEMEHHOE — 3TO JBMIKEHHUE, IPU KOTOPOM CKOPOCThH Tella 3a
T00bIe paBHBIE TPOMEKYTKH BPEMEHH N3MEHSETCS OJJHAKOBO;

3) HEpaBHOMEPHOE — 3TO JBMIKEHHE, TIPH KOTOPOM TEJIO 3a JIFO0bIe
paBHBIE MPOMEKYTKH BPEMEHH MPOXOIUT Pa3IHIHbIC OTPE3KH MyTH,
IIPH ATOM CKOPOCTh TeJIa Ha ITHX OTPE3Kax pa3iuJyHas

1 6 — moNHBIN TPaBUIIBHBIN
OTBET
0 6 — Bce ocTanbHBIE CIydan
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34

246
O6ocHoBanue: TemoBoi 1BUTATENb — 3TO YCTPOWUCTBO, B KOTOPOM
TEIUIOBAasl YHEPIUs IIPEBPALIAECTCS B MEXAaHUYECKYIO (IapOBbIE
MaIlMHBI, TaPOBbIE TYPOUHBI, IBUraTeNId BHYTPEHHETO Cropas,
pEeaKTUBHBIE ABUTATENHN).
OCHOBHBIMU 3JI€MEHTaMHU TEIJIOBOTO JBUraTems SABISIOTCS:
1) HarpeBaTesb — NapOBOW KOTEJI, FTOPIOYasi CMECh, Pa3JIMUHbIC BUIBI
TOIUIMBA) BBIJIEIISET TEIUIOBYIO SHEPTHIO Q1 ;

2) pabodee TeN0 — TENO, KOTOPOE MOTydasi HEKOTOPOE KOJIMIECTBO
TEIUIOTHI (1, paclIupsieTcs U epeMeliaeT NopiieHb, COBepIIast
MOJIOKUTENFHYIO PadoTy
3) XOJNIOAMIBHYK — TEJIO, UMEIOIIee TEMIIEPaTypy HIKE, YeM y
pabouero Tena. OHO HoyTy4yaeT OT pabouero Tejxa HeKOTopoe

KOJIMYECTBO TEIIOTHI Q,

1 6 — MOJTHBIHA TPaBUIIbHBIN
OTBET
0 6 — BCe OCTaJIbHBIC CIIyYan

35

14
O6ocHoBanme: KonebarenbHbIit KOHTYp — 3TO 3JIEKTpUYECcKasl Lelb,
cocTodllas U3 KOHAEHCATopa (MCTOUHHUK JIEKTPHUECKOro MoJIs) U
KaTyIIKA UHIYKTUBHOCTH (MCTOYHUK MarHUTHOTO MOJISI) COSAMHEHHBIX
nocnenosarenbHo. Clen0BaTeIbHO, OCHOBHBIMH 3JIEMEHTaMHU
K0JIe0aTeIbHOTO KOHTYpa SABIIIIOTCS:

1) KoHIEHCaTOp — CHCTeMa IBYX OJIM3KO PACIONIOKEHHBIX JIPYT K APYTY
IIPOBOTHUKOB, OOKJIaJOK, Pa3/Ie/ICHHBIX CIIOEM JN3JIEKTPUKA, TOJIIINHA
KOTOpPOTO MaJia 110 CPAaBHEHUIO C pazMepaMiu 0OKIIaIoK:

2) KaTyllKa HHAYKTUBHOCTH - BUHTOBAs, CIIMPaIbHAs HIIH
BUHTOCITHPAJIbHAS KaTYIIKa 3 CBEPHYTOTO U30JIMPOBAHHOTO
MPOBOJHHKA, 00NIa1aromas 3SHAYNTEIbHON HHIYKTUBHOCTBIO TIPH
OTHOCHTEJIEHO MaJIOM eMKOCTH M MaJIOM aKTHBHOM COTIPOTHBICHUU

1 6 — MOJHBIN NPaBUIBHBIN
OTBET
0 6 — Bce ocTasbHBIE CiIyYau

36

146
O6ocuoBanue: Ha nmpuposy cBerta CylecTBYeT ABE TEOPUH: BOJIHOBAS
1 kBaHTOBas. COITaCHO KBAaHTOBOI TEOPHH, CBET — 3TO TIOTOK
3apsHKEHHBIX 4acTHIl, (KBaHTOB). J[0Ka3aTeIbCTBOM JaHHOM TEOPUH
BBICTYIAIOT TaKUe SIBJICHHS, KaK TEIJIOBOE M3Ny4eHue, poToddhexr,
addexr Komnrona u 1aBieHie CBeTa, Tak Kak B HUX CBET MPOSIBIISET
CBOHU KOPIIYCKYJISIPHBIE CBOHCTBA

1 6 — MOJIHBIN NPaBUIBHBINA
OTBET
0 6 — Bce ocTasbHBIE CiIyYaH

37

Ortser: 9 [Ix

-

Pemenue: Pabora, coepiueHHas cuioil F' MOXHO onpeaenuTh Kak
Pa3HOCTb CUJIbl B KOHEYHOW U HayaJlbHOU TOYKAX TPAeKTOpUU
A=F,—F
PaccunTaeM 3HaueHHE CUIIBI B HAYAIbHON M KOHEUHON TOUKaX
TPAEeKTOPHH
F,=3-1-2-2=-1
F,=3-2-2-(-1)=38
TMO/ICTABUM 3HaUEHHUs1 CUIIbI B (POPMYITy pabOThI
A=8—-(-1) =9 (Ix)

3 0 - ONTHBIH TPaBMIIEHBIN
OTBET;

1 6 - momymieHa omHA
OIIMOKa/HETOYHOCTE/OTBET
MIpaBUJIbHBIN, HO HE MOJIHBIH,
0 6 - momymieHo 6osee OHOM
OLIMOKK/OTBET HENPABUIIbHBII/
OTBET OTCYTCTBYET

38

Ortser: 11 MM
Pemenwue: 3anumemM GopMysy i1 BEIYUCICHUS BBICOTHI TIOAHATHS
JKUAKOCTH B KaMIUIIpe
2a
h=——
pgr
rue
a — kK03 PUIHMEHT TOBEPXHOCTHOTO HATSIKEHUS )KUIKOCTH
p — IUIOTHOCTh XKHUJIKOCTH
J — YCKOpPEHHE CBOOOIHOTO TTaICHHS
T — pajnyc Kanuusipa
MOJICTABUM M3BECTHBIE 3HAYEHUS U PACCUUTAEM BBICOTY MOAHATHUS
JKHJIKOCTH
2-22-1073

~816-98-0,5- 103

=0,011 = 11 (Mmm)

3 6 - mONTHBIN TPaBMIIEHBIN
OTBET;

1 6 - nomymieHa ogHa
OIIMOKa/HETOYHOCTH/OTBET
MpaBUJIbHBIN, HO HE TOJIHBIH,
0 6 - momymieHo GoJee OAHOM
OLIMOKK/OTBET HETIPaBUIIbHBIIN/
OTBET OTCYTCTBYET
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39 Orser: 30° 3 6 - MOJIHBIN TPABUIILHBIN
Pemenne: 3anuiiem hopmyny 3akoHa Mamnroca 1Uis OmpeesiCHHUsI OTBET;
HMHTCHCHBHOCTH CBETa MAJAIOLICr0 Ha aHAH3aToP 1 6 - momyieHa onHa
I, =1 -cos’a OIHMOKA/HETOUHOCTE/OTBET
rie MPaBHJIBHBIHA, HO HE MOJHBIH,
I; v [, — MHTEHCUBHOCTH CBETA, MPOLICAIICTO Yepe3 MOSIPU3ATOP U 0 6 - momymeHo 6onee OTHOM
aHaJIM3aTop OLIMOKK/OTBET HETPaBUIbHBIIN/
a — yroa mexay HanpasiaeHusiMu OO u O’O’ ocelt monsipu3auu OTBET OTCYTCTBYET
MOJISIPU3aTopa U aHaInu3aTopa
BeoisesieM opMy ist pacueTa ymia Mexy Hanpasiaenusvmu OO 1
o0’
cos?a = k
1
IMoacraBuM M3BECTHBIC 3HAYCHUS B (OPMYITYy U PACCUUTAEM YrOJ &
c05201=3.11 _3
4-1, 4
V3
cosa= |2=-
yron a =30°
40 Ortger: 106 m/c 3 0 - NONHBIN NPAaBUIIBLHBIN

Pemenwue: 3anuiem cooTHOIIEHHE HeonpeneneHHocTel [ eiizenbepra
JUTS CKOPOCTH U KOOPAWHATHI
A = A
vi (s
h - mocrosiunas [1nanka Hax 27
m — Macca aToma yriaepoja
Ax — XoopAMHATA aTOMa YTIIEPOa B KPUCTAIUTMICCKOM pPelIeTKe anMasa
IToncTraBUM U3BECTHBIE 3HAUEHUS M PACCUUTAEM CKOPOCTh TEILIOBOTO
JIBIDKEHMSI aTOMa yTiiepoaa
1,05 10734

A =
Yx 1991027 -0,5- 109

=1,0553 - 10% ~ 106 (M/c)

OTBET;
1 6 - momymeHa omHa
OIINOKa/HETOYHOCTE/OTBET
TIpaBUJIbHBIN, HO HE MOJIHBIH,
0 6 - momymeHo Goee OAHOM
OIMOKH/OTBET HETIPABHITHHBIH/
OTBET OTCYTCTBYET
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JIMCT perucrpanuy U3MeHEeHH I

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