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PaGouass mnporpamma mucnurumHel «®u3uKa» COCTaBIeHa B COOTBETCTBHH C
TpeboBanusiMu  DenepanbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa BBICIIETO
obpazoBanus (OI'OC BO), yTBepkaeHHOro mnpuka3oM MHUHHUCTEPCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit ®enepanmu or 07.08.2020 r. Ne 894. PaGowas mnporpamma
IpeJHa3sHayeHa JUId IOArOTOBKM OakanmaBpa 1o Hampasienuto 05.03.06 Dxomorus u
IIPUPOIOIIONIE30BaHUE, HAIIPABICHHOCTh JKOJIOTUYECKHHA MEHEKMEHT ¥ 9K00Ee30MaCHOCTb.

Hacrosimass paGouass mporpaMma JUCHUIUIMHBI COCTaBJieHA B paMKaX OCHOBHOM
npogpeccuonanpHoit  obpaszoBarensHOi mporpamMmbl  (OITOIT) u  yuwuThIBaeT OCOOEHHOCTH
o0yueHHs U MHKIIO3UBHOM 00Opa30BaHHHU JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
(OB3).

CocraButens — KaHAUJAT TeJaroruyeckux Hayk, noueHt [lamuna C.B.

PaGouast nporpaMmma JUCHMIUIMHBI OOCY)XZE€Ha Ha 3acelaHWd  Kadempbl
EcrectBennoHayunbIx qucruiuive «06» mas 2024 r. (mpotokost Ne 9).

3aB. kadenpoit ECTeCTBeHHOHAYUHBIX THCIIAILIHH, @Z
1.6.1., mpodheccop %7 M.A. Jlepxo

"Pabouasi mporpamMma JUCHUIUIMHBI OJ0OpeHa METOIUYECKOW KOMHCCHEM HHCTHUTYTa
BeTepuHapHOi MeauIuHEI «14» mast 2024 r. (mpoTtokon Ne 5).

[Ipencenarens METOUUECKONW KOMUCCHI
WHcTHTyTa BEeTEpHHAPHOM MEIUIHHEL, H.A. Xypases
JOKTODP BETEpPUHAPHBIX HAYK, TOLEHT

N.B. IllatpoBa




COJIEP)KAHUE

1. HnaHpreMHe PE3YIbTAaThI 06yqu1/151 Mo JUCHUIITIMHE, COOTHCCCHHBIC C IMIIAHUPYCMbIMU

pe3yabTaTaMi OCBOEHMST OITOIL .......ocoiiiiiiiiiiiic e 4
1.1. Llenb ¥ 3aJa9H JUCIIHTIIIHDB .....vvvereeeesssiiustssesesesessssssssnssessseesssanssssssseeesessssimsssssssseeeesssnnnssssseesens 4
1.2. KoMIeTeHIINN U UHAUKATOPBI UX JTOCTHKCHIM ..eevivviiiiirieiiiiieasiriessiseessiseessssesssssessssnessnsnessnsesens 4

2. Mecto nuctuuiuiiHbl B CTPYKTYPE OITOIL....cooiiiiiiiiiiii e 5

3. O0BbeM AUCIUTUTHHBI U BUIIBI YICOHOM PAOOTBI ...vvviiivieiieieiieiessieeessieeessseesssseessssesssssessssessssnesssees 5
3.1. Pactipenenenne o0beMa TUCIUILINHBI 10 BUAAM YIEOHOU PAOOTBI...c.vvevveeriiieirierenieenieeneens 5
3.2. PacnipenenieHrie y9€OHOTO BPEMEHH TIO PABTCTIAM Fl TEMAM ....ccuvveerveeanreesueeasreesseessesssnesnsesssneas 5

4. CTpyKTypa u coJiep>KaHue AUCIUIUIMHBI, BKIIIOYAIOIIEE MPAKTHUYECKYIO TTOATOTOBKY ...ccvvvenneesns 8
4.1. COMCPIKAHME TUCIIMIIITHHB ... vveeuteeesuteeessteeessteeesaseeessseesssseesassesaasseesasseeassseeasneeanseeansneeanseeeanes 8
4.2, COMEPIKAHME JICKITHH ....veeiuveiessieeesutieessteeessteeessteeesateeessseesasteeaasbeeaasbeessseesssseeasbeeeanneeeannneeenneeennes 8
4.3. ConeprKaHUE JTAOOPATOPHBIX BAHITHI ..vee.vvveeisreressreesssresssssesssssesssssesssssesssssesssssssssssessnssssssseesnnes 9
4.4. ConeprKaHUE MPAKTHUCCKIX BAHITHM ....uvvvreeiisiieeessinreeesssreeesssstseesssssseessssseesssssssesessnsnneesnns 10
4.5. Bugpsl u cofepKaHue CaMOCTOATEIHHONU PAOOTHI OO YUAIOLIIMXCS .. v..vvesvreasreesressneessnesnreessnens 10

5. YueOHOo-MeToIn4YecKoi obecreyeHne caMoCTOATEIbHON PadoThl 00yYarOIINXCs MO TUCIUTUINHE
........................................................................................................................................................... 11

6. @OHJT OLIEHOYHBIX CPEJCTB I POBEICHUS MPOMEKYTOUHON aTTeCTalluN 00YyJaIOIUXCsl 10
D107 003000810705 (=TT 12

7. OcHOBHas 1 IONOJHUTENbHAS y4eOHas TUTeparypa, HeoOXoauMast AJIs OCBOCHUS JUCIUTUINHBI

........................................................................................................................................................... 12
8. Pecypchl nH(opManimoHHO-TEIEKOMMYHUKAITMOHHOM ceTu « HTepHET», HE0OXOaMMBIE ISt

OCBOCHUST JIFICTIAITIITITHBI ... .tveeuteeteeantesssseasseesaeeassesssseassesasseansesssseenseesnseenseesnseenseeamseenseeansesssnasnsesssnens 13
9. Meroanueckue ykazaHust 711 00YJarOIIUXCs IO OCBOCHHUIO TUCITUATIITUHBL....ccevvvveeireeaireesineenns 13

10. CoBpemenHbIe HH()OPMAITMOHHBIE TEXHOJIOTUH, UCTIOIb3yEeMbIE TIPU OCYIIECTBICHUN
00pa30BaTeNLHOrO MpoIiecca 10 AUCHUILINHE, BKIK0Yas IIepeuYeHb IPOrpaMMHOI0 00ECIIeYeHUs U

MH(OPMALMOHHBIX CITPABOUHBIX CHCTEM ... reeuerisreenreasreessreasesssneessesssseessesssnesssesssneessesassessnssnneessneas 13
11. MaTepuanbHO-TeXHHUYECKast 6a3a, He0OXoauMast JJis OCYIIECTBICHUs 00pa30BaTEILHOTO
MIPOUECCA IO JIACIIMITIIIITHE .....vvveeessteeeesassseeeesassseeaesasssseessssseeesasssseeesanseeeeeaannseeeeannneeeeannneeeesannneeeesnnnes 14
[Tpunoxxenne. @oHA OLEHOYHBIX CPEACTB JJIsl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOBEICHUS
MIPOMEKYTOUHOMN ATTECTAIIIM OOYUAFOIIIMXCS «v.uvverereesreessreassesssneesseessseassessnneesseessneessesanneesnnesnneesseens 15
JICT PETUCTPALIMH UBMEHEHHU] ......vviiiiiiiieiiiieiee sttt n e sie e s s e n e nnne s 74



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 00JacTU (U3UKH, HEOOXOIUMBIX [UIl OCYLIECTBJIEHHUS SKOJIOIMYECKOIO
MOHMTOPHHTIA MPOLIECCOB OMOIOIMYECKOrO MPOU3BOACTBA U OLEHKH COCTOSHUS IPUPOJHON CPEIb
B COOTBETCTBHHU C (POPMUPYEMBIMH KOMITETECHLIUAMHU.

3agayu AMCUMIUIMHBI BKIIIOYAIOT:

1. 3yuenune Gpu3nueckux sSBIECHUI U 3aKOHOB U T'PaHULl UX TPUMEHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PM3UYECKUMU BETUYMHAMH, UX ONPENEICHUSIMH, (PU3UYECKUM CMBICIIOM, CITIOCOOaMU U
eIMHULIAMU U3MEPEHHUSL.

2. TlpmoOpereHne HaBBIKOB pPa0dOTBI ¢ TpuOOpamMu U 00OpyrnoBaHHEM (HU3HUECKOM
1a0opaTopuy; HABBIKOB UCIIOJIb30BAHMS PA3IMYHBIX METOAUK (HPU3MUECKUX U3MEPEHUH 1 00paboTKU
HKCTIEPUMEHTAIBHBIX TaHHBIX; HABBIKOB IPOBEACHNUS a/IEKBATHOTO (PU3MUYECKOTO MOJICIIMPOBAHHSL.

3. IlpumeHeHne B CBOEH MPAKTUYECKOM NEATEIBHOCTH 3HAHMH Mo (pu3MKe Ui peleHus
TEOPETUYECKUX U MMPOU3BOJICTBEHHBIX 33/1a4.

1.2. KoMmneTeHIIUN M HHAUKATOPbI UX JOCTHKEHH 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
KOMIETEHITUH

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

Ocy1ecTBIsIeT MOUCK, WCCIIeIOBaHMsl; HA3HAYEHNE U NPHHIIUIIBI ISHCTBUSI BAXKHEUIINX (PU3HIECKIX

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 000pyAOBaHUS (U3NICCKON JTa00PaTOPHH;
00paboTKN ¥ HHTEPIPETHPOBAHUS pe3ynbTaTtoB dkcnepumenTa (b1.0.10 -
H.1)

OIIK-1. CiocobeH npuMeHsTh 6a30BbIe 3HAHUS (PyHIaMEHTAIBHBIX Pa3/IeIOB HAyK O 3eMIle,
€CTECTBEHHOHAYYHOTO0 W MaTeMaTHYEeCKOrO IMKJIa TpU pElIeHWH 3aJad B 00JacTh HSKOJIOTHUHU

IPUPOAOIIOIB30BAHUS
Kon u HaumeHnoBanue dopmupyembie 3YH
HMHAWKATOPa JOCTIKCHUS
KOMIETEHITHH
NnJI-2. OIK-1 3HAHUSA OOy4aromuiicst JOJKEH 3HATh OCHOBHBIE (PM3NUECKUE BETMIHMHBI, 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 OOyyaromuiics J0JDKEH BIIA€Th HaBBIKAMU MCIOIB30BaHMSI OCHOBHBIX
PpUPOJIOTI0JIBb30BAHNU (hM3MUECKHMX 3aKOHOB U ITPUHIIMIIOB /IS PELICHHsSI TUITOBBIX 3a/1a4
npodeccuonansHoii gesitensrocti (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
o0Opa3oBarenbHON MPOrpaMMbl OakaIaBpHara.

3. O0beM IMCHUILUIMHBI M BHbI Y4eOHOH padoThI

O0peM guctIumMHLL  «Pu3nKa» cocraBiIder 5

- ouHas hopma oOyueHwust B 1 u 2 cemecTpax
- 3a04yHas (hopma o0ydyeHus B 2 cemecTpe

3.1. PacnpenesieHue 00beMa JUCHUILIMHBI 110 BUAAM YueOHOi#i padoThl

3a4CTHBIX

€IMHULIBI

(3ET), 180

Bun yae6HOit paboTh KonmgecTBo gacos
10 OYHOH opMe oOydeHuUs 10 3209HOH (hopMe OOyICHHS
KonraktHas padora (Bcero) 74 14
B TOM 4HCJIe IPAKTHYeCKas MOAT0TOBKA
Jlexyuu (JI) 32 6
Jlabopamopuvie 3ansmus (J13) 42 8
CamocTosiTeJIbHAA PadoTa 00y4aloIuXCs 79 157
(CP)
Kontpoan 27 9
3auer
IK3aMeH IK3aMeH
HToro 180 180

3.2. Pacnpenesnienne y4eO0HOro BpeMeHH 10 pa3jiesiaM U TeMaM
Ounas ¢popma o0yueHnust

B TOM 4YUCJIC

Ne Bcero | KOHTaKkTHas
TeMbI HanmenoBaHue pa3znesnoB U TeM 4ACOB pa6ora cP KOHTPOITH
J JI3
1 2 3 4 5 6 7
Paznen 1. Mexanuka

1.1 Marepust. JIBmxenne 3 3 X

12 duznueckre BENUYUHBI U UX U3MepeHne. OCHOBHbIC 26 5 06 <
HU3MEpPUTENbHBIE TPHOOPHI ' '

1.3 MeTo/11Ka BBITIOJHEHUS] HETIOCPEACTBEHHBIX U3MEPEHUM 2,6 2 0,6 X

14 MerTonuKa BBIIOTHEHUS KOCBEHHBIX M3MepeHui. [paduaeckuii 26 2 06 X
CHoco0 Npe/ICTaBICHUsI PE3YJIBTaTOB H3MEPEHHS ' ’

15 OJeMEeHTHI IOCTYNaTeNbHOTO ABHXKCHHUS 2,1 2 0,1 X

1.6 ITpoBepka 3ak0oHA COXpAaHEHHS UMITYIbCa 2,6 2 0,6 X

1.7 DneMEeHTHI BPalaTeIbHOTO JTBUKCHHUS 2,1 2 0,1 X

1.8 W3ydeHne 0CHOBHOTO 3aKOHA JMHAMUKH BPAIICHHSI 2,6 2 0,6 X

1.9 DneMeHThI KoJie0aTelIbHOe JBIKCHUE 3 3 X

1.10 HccnenoBanue konebaTeIbHOTO JIBIKSHUS, U3MEPEHHE 26 5 06 <
YCKOPEHHsI CBOOOIHOTO MMaJICHHsI IPH MOMOIIM MasiTHUKA ' '

1.11 MexaHndeckue BOJHBI 2,1 2 0,1 X

1.12 OcHOBBI CHIELIMAJIBHON TE€OPUH OTHOCUTEJILHOCTH 3 3 X

Paznen 2. MonekynsipHasi pu3nka U TEpMOAMHAMUKA

OcHOBBI MOJIEKYISIpHO-KHHeTHYecKoi Teopuut (MKT).

21 2,1 2 0,1 X
SIBnenust mepeHoca

2.2 MornekynsipHble IBIEHUS B ra3zax 3 3 X

2.3 MornekynsipHbI€ SIBIEHUSI B AKHJKOCTSIX 3 3 X

2.4 Hccnenosanue TeueHus BI3KOM KHUIKOCTH 2,7 2 0,7 X
HccnenoBanne cBOWCTB MOBEPXHOCTHOTO CJIOS )KUAKOCTH,

25 n3MepeHue KoapuIeHTa NOBEPXHOCTHOTO HATSKEHUS 2,7 2 0,7 X
KHUJKOCTH

2.6 MornekynsipHbI€ SIBJICHUsI B TBEPIBIX TelaxX 3 3 X

2.7 N3yuenue 3akoHa ['yka 2,6 2 0,6 X

2.8 W3MepeHue Monyns ynpyroctu 2,6 2 0,6




2.9 IlepBoe HaYaI0 TEPMOANHAMHKH 2,1 2 0,1 X
2.10 Bropoe Haya0 TePMOIUHAMUKA 2,1 2 0,1 X
Paznmen 3. DnekTpuIecTBO U DJIEKTPOMArHETU3M
3.1 DIEKTPUUYECKOE MOJIC B BAKYYME 2,1 2 0,1 X
32 Onexrpudeckue nenu. Vizmepenne GU3ndecKiux BEININH 26 5 06 X
JNECKTPOU3MEPUTEIHHBIME MPHOOpaMHU ' ‘
3.3 BelecTBo B 3IEKTPUUYCSCKOM TOJIE 3 3 X
3.4 ITocTosiHHOE MarHUTHOE TOJIE B BAKYYME U BEIIECTBE 2,1 2 0,1 X
3.5 Wccnenosanne MarHUTHOTO ITOJIST IOCTOSTHHOIO MarHuTa 2,7 2 0,7 X
36 HccnenoBanue 351eKTPOIIPOBOTHOCTH Oy TTPOBOHUKOB. 27 5 0.7 <
3yd4eHue nonynpoBOHUKOBOTO INOAA ' '
37 JIBmokeHME 3apsDKCHHBIX YaCTHIL B SJICKTPUICCKOM 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 <
MOMOIIM ocumorpada ' '
3.11 DJICKTPOMArHUTHOE TMOJIE 2 2 X
Paznen 4. OnTuka
4.1 OeMeHTHl TeOMEeTPUYECKOH ONTUKU 7 7 X
492 H3mepenue nokaszaresisi IpeJoMIICHUS] 1 KOHLIEHTPALUH 55 2 35 X
pPacTBOPOB PehPAKTOMETPOM ' '
43 W3mMeperne pa3MepoB MabIX 0OBEKTOB IPH IIOMOIIN 5.5 2 35 X
MHKpPOCKOTIa
4.4 M3MmepeHue npezena pa3penieHusi ONTHISCKOTO MpUdopa 55 2 3,5 X
4.5 DJeMeHTHI BOJTHOBOH ONTHKHI 4 4 X
HccrnenoBanne BOJHOBBIX CBOMCTB CBETa, M3MEPECHUE TIITHHEI
4.6 CBETOBOM BOJIHEI IPH MTOMOIIHY TU(PPAKINOHHON PEIICTKH MIPH 55 2 3,5 X
PSAMOM TaJICHUH CBETa
HccrnenoBanne BOJHOBBIX CBOMCTB CBETa, M3MEPCHUE TIITHHEI
4.7 CBETOBOM BOJIHEI IPH MTOMOIIH TU(PPAKINOHHONW PEIICTKH MIPH 55 2 3,5 X
HaKJIOHHOM MaJICHUH CBETa
48 H3ydenue nosnspumMerpa, u3aMepeHre KOHLEHTPaK 55 5 35 <
pPacTBOPOB ONTUYCCKH AKTHBHBIX BEIICCTB
4.9 ['pajlynpoBKa CIEKTPOCKOIA 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
3aouHas popma 00yueHuUs
B TOM YHCIIE
Ne Bcero | KOHTakTHas
TOMbI HanmeHoBaHue pa3nesnoB U TeM 4ACOB pa6ora cP KOHTPOJTH
J J3
1 2 3 4 5 6 7
Pasznen 1. Mexannka
1.1 Marepus. JIBuxeHue 3 3 X
12 Ou3nyecKkre BETUYUHBI U UX U3MepeHne. OCHOBHBIC 2 5 X
HW3MEPUTEIIbHBIC PHUOOPBI
1.3 MeToiKa BRIIOTHEHHUS] HENOCPEICTBCHHBIX H3MEPEHUH 2 2 X
14 MerTonuka BBIIOTHEHUS KOCBEHHBIX M3MepeHni. [ padraeckuii 2 5 X
Coco0 Mpe/ICTaBIICHUsI Pe3YJIbTATOB H3MEPEHHS
15 OJeMEeHTHI IOCTYNaTeNbHOTO ABHKCHHUS 3 3 X
1.6 ITpoBepka 3aKoHa COXpaHEHHS HMITYJIbCa 2 2 X
1.7 OJeMEeHTHI BpaIaTeIbHOTO JIBUKEHUS 3 3 X
1.8 M3yueHne 0CHOBHOTO 3aKOHA JMHAMHKH BpAIECHH 2 2 X
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1.9 DJIEMEHTHI KoJle0aTeIbHOEe JBUKEHIE 3 3 X

110 HccnenoBanne konebaTeIbHOTO ABMKCHHUS, N3MEPEHHUE 2 5 X
YCKOPEHUsI CBOOOIHOTO MaJICHHsI IIPH OMOIIM MasiTHUKA

1.11 MexaHu4yecKue BOJHBI 2 2 X

1.12 OCHOBBI CHIEIMAJIILHON TE€OPUH OTHOCUTEJIBHOCTH 4 4 X

Paznen 2. MonekynsipHasi pu3uKa U TepMOAMHAMUKA

21 OcHOBBI MOJIEKYIsIpHO-KHHETHYecKO Teopuut (MKT). 2 5 X
SIBneHus nepeHoca

2.2 MosexynsipHble SIBIEHUS B ra3ax 3 3 X

2.3 MosekymsipHbIe SIBJICHUSI B AKUJIKOCTIX 3 3 X

2.4 HccnenoBanue TeueHus BI3KOM KUIKOCTH 2 2 X
HccnenoBanne cBOWCTB MOBEPXHOCTHOTO CJIOS )KUAKOCTH,

25 n3MepeHue Ko duieHTa HOBEpXHOCTHOTO HATSKEHUS 2 2 X
JKHUJKOCTH

2.6 MorekyisipHbIe SIBJICHUSI B TBEPIBIX Telax 3 3 X

2.7 M3yuenne 3akoHa 'yka 2 2 X

2.8 M3MepeHue Monyns yIpyrocTu 2 2 X

2.9 ITepBoe Ha4aI0 TEPMOAUHAMUKH 3 3 X

2.10 Bropoe Hayasio TepMOIMHAMHUKHI 3 3 X

Paznen 3. DnekTpu4ecTBO U 3IEKTPOMarHeTH3M

3.1 DJICKTPHUECKOE TI0JIC B BAKYYME 4 4 X

32 Onexrtpuueckue nenu. M3mepenue GpuU3MYeCcKUX BEIUINH 2 5 <
IIEKTPOU3ZMEPHUTENLHBIMU IPHOOPaMU

3.3 BeliecTBo B 2JICKTPUYCSCKOM TIOJIC 3 3 X

3.4 IlocTOsSsHHOE MarHUTHOE I0JI€ B BAKYYME U BELIECTBE 4 4 X

3.5 VccnenoBaHne MarHUTHOTO T10JI IOCTOSSHHOTO MarHuTa 2 2 X

36 HccnenoBanue 35eKTPONPOBOJHOCTH ITOIYIPOBOIHHKOB. 2 2 X
M3ydenne nomynpoBOAHMUKOBOTO ANOAA

37 JIBmxeHue 3apsKEHHbBIX YaCTHII B 3JIEKTPUIECKOM U 7 7 X
MarHMTHOM IOJIE

3.8 TToCTOSIHHBIN MEKTPUICCKUAN TOK 7 7 X

39 OnexTpoMarHuTHas MHAYKIHS U IEPEMEHHBIH IIEKTPHICCKHI 7 7 X
TOK

310 HccnenoBanne nepeMeHHOTO U BBINPSIMIEHHOTO TOKa MpH 2 2 X
noMoIu ocummiorpagda

3.11 DJIEeKTPOMAarHUTHOE TOJIe 7 7 X

Pasznen 4. Onruka

4.1 DJIeMEHTHI TeOMETPUIECKON ONITHKU 7 7 X

492 W3mepenne mokasaress IpeoMIICHHS. 1 KOHIIEHTPaluu 5 5 X
pacTBOPOB pepaKTOMETPOM

43 W3mepenne pa3MepoB MasibIX 0OBEKTOB ITPH TIOMOIIH 2 5 <
MHKPOCKOIIa

4.4 M3mepeHnne mpezesna pa3penieHns: ONTHYECKOro nmpubopa 5 5 X

4.5 OJeMeHTHI BOJTHOBON ONTHKHI 7 7 X
HccrenoBanue BOJTHOBBIX CBOMCTB CBETA, M3MEPEHHE JTHHBI

4.6 CBETOBOM BOJIHBI MPH MOMOITH TU(GPAKINOHHON PEIIETKH MPH 5 5 X
IpsSIMOM TaJICHUU CBETa
HccnenoBanue BOJTHOBBIX CBOMCTB CBETA, M3MEPEHHE JUTHHBI

4.7 CBETOBOM BOJIHBI MIPH MTOMOITH TU(PPAKINOHHON PEIIETKH MPH 5 5 X
HAKJIOHHOM Ma/ICHUU CBETa

48 W3zydeHue nonspuMerpa, i3MepeHHe KOHLEHTPAIUH 5 5 «
pacTBOPOB ONTHYECKHU AKTHBHBIX BEIIECTB

4.9 I'pagyupoBka cIeKTPOCKOIA M UCCIEI0BAHUE CIEKTPOB 5 5 X

4.10 OneMEeHTHI KBAaHTOBOI ONTHKH 7 7 X

Paznen 5. KBanToBas ¢usnka. dusnka aroma, aTOMHOTO SIIpa M 3JIEMEHTAPHBIX YaCTHIL

51 OneMEeHTHI KBAaHTOBOM MEXaHUKU 7 7 X

52 OneMeHTHI PU3MKHK aToma 2 2 X

5.3 OneMeHTHI (pU3MKH aTOMHOTO Spa U 3JIeMEHTapHbBIX YaCcTHUI] 7 7 X
Kontpons 9 X X X 9
Hroro 180 6 8 157 9




4. CTpyKTYypa U coliep:kaHue JHUCHMILIMHBI, BKJIIOYaolee NPAKTHYECKYI0 OAT0TOBKY

IIpakTnyeckas MOATOTOBKAa HpPU pealn3alud y4eOHBIX HPEIMETOB, KYpPCOB, AMCLUILUIUH
(Momyneil) oOpraHu3yeTcsi IMyTeM IPOBEACHUS  MPAKTUYECKHX  3aHATHH, MPAKTUKYyMOB,
71a00paTopHBIX padOT U MHBIX aHAJOIMYHBIX BUIOB YU€OHOMN JEATENbHOCTH, IPEAYCMaTPUBAIOLINX
ydacTHe OOy4alolIMXCS B BBIIOJIHEHUH OTICIBHBIX AJIEMEHTOB DPAa0OT, CBS3aHHBIX C Oymyien
npo¢eCCUOHAIBHON AEATENbHOCTbIO.

[IpakTyeckas MOArOTOBKA MOXET BKIIOUATh B Ce0sl OT/ACIBHBIC 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpBIE NpelyCMaTpUBalOT INepegady yuyeOHoW MH(popmanuu oOydarouiumcs, HEOOXOIUMON A
HOCJIETYIOILET0 BHIMOJIHEHUS paboT, CBA3aHHBIX ¢ Oynyieil npodeccuoHanbHOMN e TeNbHOCTBIO.

PexomentyeMplii 00b€M MPAKTUYECKOM MOATOTOBKU (B MPOLEHTAX OT KOJMYECTBA YacOB
KOHTaKTHOHM pa®oThl) /Ui AUCLHUILINH, PEATU3YIOLIHX:

- yauBepcanpHble komrnereHuuu (YK) ot 5 1o 15 %

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

4.1. Conep:xkanue JUCHUNIMHBI

Pa3nea 1. Mexanuka

Marepus u ee Buabl. J[Bmxenue u ero Gopmel. KuHemarnka moctynaTeabHOTO ABHIKCHUS.
JluHaMuKka TOCTYNAaTeIbHOTO JBIKCHHSA. OJHEPreTUYEeCKHe XapaKTePUCTUKU TOCTYNATeIbHOTO
nBKeHns. KuHeMaTWka BpamaTeslbHOTO MABIKCHHUS. JlMHaMuKa BpaIlaTeNbHOTO JBHIKEHUS.
DHepreTuYecKre XapaKkTePUCTHKH BPAIATEIFHOTO JBIKCHHS. XapaKTEPUCTHKH KojeOaTenbHOoe
IBIDKCHHUE. Buabl MexaHW4eckuX KojeOaHWi M uX ypaBHEHUs. ['apMOHHMYECKHI OCIHILIATOP.
BonHOBO# mporiecc W ero xapakTepUCTHUKU. THUIbl MeXaHUYeCKuX BOJH. OCHOBHBIC TOJOKCHHUS
cneunanbHoil Tteopun otHocutenbHOCTH (CTO). OcHOBHBIE 3aKOHBI CHELMAIbHON TEOpUHU
OTHOCHUTEJIEHOCTH.

Pazpnen 2. MoaekyasipHasi pu3uKa 1 TePMOAUHAMMKA

OCHOBHBIC TIOHATHS W YPaBHEHUS MOJEKYIApHOH ¢u3uku. OCHOBHBIC IOJIOKEHHS
MOJIEKYJIIPHO-KWHETUYECKOW TeopuH. [IB)KeHHWE MOJEKysl BemlecTB. SIBJIGHHs IepeHoca.
MonexymnsipHbIe SIBICHHUS B razaXx. MoJeKysIpHbIC SBICHHUS B KUAKOCTIX. MOJIEKYISIpHBIC SBICHUS
B TBepAbIX Tenax. OCHOBHBIE MOHATHS TEPMOJMHAMUKU. BHyTpeHHss sHeprus raza. TemioBoe
u3nydeHue. llepBoe Havano TepMOJWHAMHUKH W €ro NpUMEHEHHE K H3omporeccaM. TeruioBbie
nBuratenu. JHTponus. Bropoe Hauaiao TepMOJMHAMUKH.

Pa3nea 3. DiiekTpryecTBO M 3J1€eKTPOMATrHEeTH3M

DneKkTpocTaTHKa. DIEKTpUYECKOe ToJe B Bakyyme. BellecTBo B 3JIEKTPUUYECKOM IOJIE.
OCHOBHBIC TIOHSITHSI TIOCTOSTHHOTO JJIEKTPHUYECKOro Toka. OCHOBHBIE 3aKOHBI ITOCTOSHHOTO
AIIEKTPUUYECKOTO TOKa. [TOCTOSIHHBIN 37eKTpUUECKUi TOK B pa3lIMYHbIX cpenax. MarHUTHOE MoJe,
€ro CBOWCTBA M XapaKTePUCTUKHA. MarHUTHBIE CBOMCTBA BEIIECTB. DIEKTPOMArHUTHAS WHAYKIUS U
camouHAyKIMs. [lepeMeHHbI anekTpruecKuil ToK. DJIEKTPOMAarHUTHOE TOJIe. DJIeKTPOMarHuTHbIE
KoJieOaHus. DJIEKTPOMArHUTHBIC BOJTHBI.

Pasznea 4. OnTuka

DneMeHTHl reoMeTpudeckoi ontuku. UuTepdepenus ceeta. Judpakuus u moiaspuzamis
ceera. [ucnepcus cBera. TeruoBoe usnyuenue. Porodpdexr. Ipdexr Komnrtona. JlaBnenue
CBeTA.

4.2. Conep:xaHue JeKIUi
Ounas ¢popma o0yueHust

Ne /m Kparkoe coneprxanue nekuuit KomnuectBo | IIpaktnueckas
4acoB TIOATOTOBKA
1 DJIeMEHTBI IIOCTYNATENHGHOTO JIBHYKEHUS 2 +
2 DJIeMEeHTHI BpalllaTeJIbHOTO JABHKEHHS 2 +
3 MexaHH4eCcKUe BOJIHBI 2 +
4 OcHoBbI MoneKynsipHO-KuHetnueckoi Teopun (MKT). SIBnenus nepenoca 2 +
5 [lepBoe Haua10 TEPMOAUHAMUKH 2 +
6 Bropoe Hauasio TepMOJMHAMUKI 2 +
7 OneKkTpuueckoe Noie B BAKyyMme 2 +




8 IToCTOSIHHOE€ MarHUTHOE TI0JIC B BAKYYME M BEIIICCTBE 2 +
9 OneKTpOMarHuTHAs MHAYKIHS U IEPEMEHHbIH IIEKTPUICCKHI TOK 2 +
10 DJIeKTPOMAarHUTHOE I0JIC B BAKYYME 2 +
11 OyeMEHTBI BOTHOBOH OITHKHU 4 +
12 DeMeHTHl KBAHTOBOH ONTHKH 2 +
13 OyeMEHTHI KBAHTOBOH MEXaHUKH 2
14 DOneMeHTHl GU3NKH aToMa 2 +
15 OneMeHTHI GU3NKH aTOMHOTO spa U 3JIEMEHTAPHBIX YaCTHIT 2 +
Hroro 32 17%
3aouHas popma 00yUeHUs
Ne /it Kpatkoe conepxanue nexuui KomuuectBo | IlpakTrueckas
4acoB HO/ITOTOBKA
1 MexaHH4YeCKHEe BOJIHBI 2 +
2 OcHOBBI MOJICKYIsIpHO-KHHeTHYecKO# Teopuu (MKT). SBnenust nepeHoca 2 +
3 DjeMeHTHl (PU3HMKU aToMa 2 +
Hroro 6 4%
4.3. Conep:xanue J1a00paTOPHBIX 3aHATHI
Ounas ¢popma o0yueHnust
No HaumeHnoBaHue 1a00paTOPHBIX 3aHATHI KonmuuectBo | Ilpaktuyeckas
/1 4acoB MIOATOTOBKA
1 | ®usuyeckue BeIUIHHBI ¥ UX M3MepeHne. OCHOBHbBIC H3MEPHUTEIBHbBIE PHOOPHI 2 +
2 | Metoauka BBITIOJTHEHUSI HETIOCPEICTBEHHBIX H3MEPEHHH 2
3 | Meroauka BEITOTHEHHUS KOCBEHHBIX m3MepeHui. [ padudeckuii ciocod 2 +
TPE/ICTABICHUS PE3YIBTATOB U3MEPEHHS
4 | IlpoBepka 3aKOHA COXpaHEHHS UMITYIIbCa 2 +
5 | M3yueHne oCHOBHOIO 3aKOHA TMHAMHKH BPAIICHHS 2 +
6 | MccnenoBanue koaebaTeIbHOTO ABMKEHHS, N3MEPEHNE YCKOPEHHUS CBOOOTHOTO 2 +
MaJICHUS TIPH TOMOIIY MasiTHUKA
7 | MccnenoBanue TeueHHUs BSI3KOM JKUAKOCTH 2 +
8 | MccnenoBanue cBOWCTB MOBEPXHOCTHOTO CIIOS XKUAKOCTH, U3MEPEHHUE 2 +
KO3 PHIMEHTa TOBEPXHOCTHOTO HATSKEHUSI XKHUKOCTH
9 | Uzyuenwme 3akoHa ['yka 2 +
10 | VismepeHne MOAYIISI YIIPYTOCTH 2
11 | Dnekrpudeckue nenu. M3mMepenne Gu3HUecKuX BETHINH 2 +
IEKTPOU3ZMEPHUTEILHBIMA IPHOOPAMHU
12 | MccnenoBaHue MarHUTHOTO TOJISL IIOCTOSIHHOTO MAarHUTa 2 +
13 | HccnenoBaHue 3MeKTPONPOBOJHOCTH MOIYIPOBOJHHUKOB. V3ydenue 2 +
MOJIYIPOBOAHUKOBOTO MO/
14 | UccnenoBaHue MEpPeMEHHOTO U BRIIPSIMIICHHOTO TOKa MPH TOMOIIN 2 +
ocruiorpada
15 | U3mepenue noka3aTess NPeoMIICHNS H KOHLIEHTPAIMH PaCTBOPOB 2 +
pedpakToMeTpoM
16 | M3amepeHue pa3MepoB MaJibiX O0OBEKTOB P MOMOIIM MUKPOCKOIIA 2 +
17 | V3mepenue npenena pa3pemeHusi ONTHIeCKOro npubopa 2
18 | HccienoBaHue BOJHOBBIX CBOMCTB CBETa, M3MEPEHHE JUIMHBI CBETOBOI BOJIHBI 2 +
[PU IOMOUIH AU(PPAKIIMOHHON PEIISTKH IPH IIPSIMOM Ma/ICHHU CBETa
19 | HccienoBaHue BOJHOBBIX CBOMCTB CBETa, M3MEPEHHE JUTMHBI CBETOBO BOJIHBI 2
[PU IOMOUIM AU(PPAKIIMOHHON PElIeTKH IPH HAKJIOHHOM I1a/ICHHU CBETa
20 | Uzy4eHue nonspuMeTpa, M3MEpEeHHE KOHLIEHTPAIUH PACTBOPOB ONTHYECKU 2 +
AKTHBHBIX BEILIECTB
21 | I'pagyMpoBKa CHEKTPOCKOIA M UCCIIEIOBAHUE CIEKTPOB 2 +
Hroro 42 18%
3aounas popma o0yueHust
Ne /it Hammenosanune mabopaTopHBIX 3aHATHI KommuectBo | IIpaktuueckas
4acoB TIOATOTOBKA
1 HccnenoBanne  KoneOaresJbHOTO — JIBMDKEHHS, HM3MEPEHHE  YCKOPEHUS 2 +
cBOOOJIHOTO N ICHUSI ITPH TIOMOIIM MasiTHUKA




2 HccnenoBaHue TEUEHUS BI3KOH KUIKOCTH 2 +
3 HccnenoBanue MepeMEHHOTO U BBIIPSIMIICHHOTO TOKa ITPH [OMOLIH 2 +
ocuwuiorpaga
4 H3MepeHne pa3MepoB MajibiX OObEKTOB IPH IIOMOIIHA MHUKPOCKOIIA 2 +
Hroro 8 12%
4.4, Conep:xkanue NPaKTUYECKUX 3aHATHI
[IpakTyeckue 3aHATHS HE TPEAYCMOTPEHBI
4.5. Buabl 1 cojiep:kaHne CAMOCTOSITeIbHOM PadoThl 00y4aromuXcsi
4.5.1. Buabl caMoCcTOATE/IbHOM padoThl 00y4alIIuXCcst
Buipl caMoCTosTENbHOM paboTh 00yYaIOIMXC s KonmuectBo 4acos
1o o4HOH (opme 0 3204HOH hopme
o0yueHus o0yueHus
IMoaroroBKa K J1a60PaTOPHBIM 3aHATHSIM M K 3aIHTE 38 -
71a00paTopHbIX paboT
CaMocCTOATeNbHOE H3YUeHHE OTAETbHBIX TEM U BOIPOCOB 35 157
[ToaroroBka K 3a4eTy 6 -
Hroro 79 157

4.5.2 CoaepxxaHue caMOCTOSITEIbHON padoThl 00Y4aK0IMXCS

Ne /m HanmeHoBaHue TeM U BOIIPOCOB KonnuecTBo yacos
mo o4yHoOH opme 0 320YHOU
o0yueHus dopme
00yueHus
1 Marepus. JIBuxenne 3 3
2 dusnyecKue BEIHYUHBI M X n3MepeHue. OCHOBHBIC H3MEPHUTEIIbHBIC 06 5
IpUuOOpHI '
3 MeToarKa BBITIOJHEHUS] HETIOCPEACTBEHHBIX U3MEPEHMIA 0,6 2
4 MeroznKa BHINOJIHEHHS KOCBEHHBIX U3MepeHuil. [ paduueckuii 06 2
crmoco0 NpeACTaBIICHUS PE3YIIETATOB U3MEPCHHUS '
5 DJIeMEHTHI MOCTYNATSIEHOTO ABIKCHUS 0,1 3
6 [IpoBepka 3aKOHA COXpAaHEHHS UMITYIIbCa 0,6 2
7 DJIeMEeHTHI BpaIaTeIbHOTO TBHYKECHHS 0,1 3
8 VzyueHre OCHOBHOTO 3aKOHA JHHAMHUKH BpPAIICHUS 0,6 2
9 DJeMEHTHI KoJIe0aTeabpHOE IBIKEHNE 3 3
10 HccrenoBanne Kore0aTelbHOTO IBHKCHUS, H3MEPECHUE YCKOPCHUS 06
cBOOOJTHOTO TTaICHUS MPH ITOMOIIN MasTHHKA '
11 MexaHndeckre BOJTHBI 0,1
12 OCHOBBI CHIENHATBHOM TEOPHH OTHOCHUTEIFHOCTH 3 4
13 OCHOBBI MOJIEKYIIIpHO-KHHEeTHUECKO# Teopuu (MKT). SIsnenus 01
mepeHoca '
14 MoeKyssipHbIC SIBICHUS B Tra3ax 3 3
15 MoseKyssipHBIC SBICHUI B KHJIKOCTSIX 3 3
16 UccnenoBanne TedeHUs BI3KOM HKUIKOCTH 0,7
17 HccrenoBanne CBOHCTB MOBEPXHOCTHOTO CIIOS YKHIKOCTH, U3MEPEHHUE 07 2
k03 dHIFIeHTa MOBEPXHOCTHOTO HATSXKCHUS JKUIKOCTH '
18 MornekynsipHble SIBIICHHSI B TBEPJbIX TeJIaxX 3 3
19 W3yuenue 3akoHa ['yka 0,6 2
20 W3MepeHue Moaylst yIpyroctu 0,6 2
21 [TepBoe Hauaj0 TEPMOAMHAMUKU 0,1 3
22 BTopoe Hauano TepMOIMHAMUKU 0,1 3
23 OIeKTpuueckoe Nonie B BAKyyMe 0,1 4
24 Dnekrpudeckue 1emnu. VsMepenue Gpu3nuecKux BeTHIHH 06 5
AIIEKTPOU3MEPUTEIHHBIMH MPHOOPAMH '
25 BemiectBo B 3J€KTpUYECKOM T10JIE 3 3
26 ITocTosiHHOE MarHUTHOE MOJIE B BAKYYME U BEILLIECTBE 0,1 4
27 WccnenoBanue MarHUTHOTO ITOJIST TOCTOSTHHOIO MAarHUTa 0,7 2
28 HccrenoBanue 371€KTPOIIPOBOIHOCTH MOTYIIPOBOIHUKOB. M3ydeHne 0.7 2

MOJTYTIPOBOAHUKOBOTO HOJA
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29 JIBIKeHNE 3apsHKCHHBIX YACTHIL B 3JCKTPHUECKOM H MAarHUTHOM T10JIC 7 7

30 TTOCTOSIHHBIN 3JCKTPUUCCKHUN TOK 7 7
31 DNEeKTpOMAarHUTHAS WHIYKIUS U TIEpEMEHHBIN DIIEKTPUICSCKUI TOK 7
32 HccnenoBanue IepeMEHHOTO U BEIIPSAMIICHHOTO TOKA P TOMOIIH 35
ocuwuiorpaga '
33 DJeKTpOMarHUTHOE 1oJje 7
34 OJeMEeHThl TeOMEeTPUYECKON ONTUKU 7 7
35 W3mepeHune nokaszaress MpesoMIICHHS! U KOHIIEHTPALUH PacTBOPOB 35 5
pedpakroMeTpoM ‘
36 H3mepeHue pa3MepoB MaJIbIX 0OBEKTOB PU MOMOLIM MHUKPOCKOIA 3,5
37 V3amepeHue npeiena pa3pemieHns ONTHYECKOro npudopa 3,5 5
38 DJeMeHTBI BOJIHOBOH OITHKH 7
39 HccnenoBanne BOITHOBBIX CBOICTB CBETa, M3MEPEHHE JITHHBI
CBETOBO#1 BOJIHBI MPU MOMOIIH AU(PPAKIHOHHON PELICTKU TPH 3,5 5

psAMOM NaACHUU CBETA

40 HccnenoBanye BOTHOBBIX CBOMCTB CBETa, U3MEPEHUE JITUHEI
CBETOBOM BOJIHBI IIPH MOMOIIY AU(PPAKIIMOHHON PELIETKU PU 3,5 5
HAKJIOHHOM ITaJICHUU CBETa

41 W3zydenne nonsipuMeTpa, i3MepeHne KOHICHTPAIH PacTBOPOB

ONTHYECKH AKTHBHBIX BEILECTB 35 S
42 I'pamyrpoBKa CIIEKTPOCKOIIA M UCCIICOBAHNE CIICKTPOB 3,5 5
43 DeMeHTHI KBAHTOBOM ONTHKH 7
44 DeMeHTHI KBAHTOBOH MEXaHUKH 7
45 DJeMEeHTHI (GU3HUKH aToMa
46 OneMeHTHI GU3NKH aTOMHOTO Spa U 3JICMEHTAPHBIX YaCTHIT 7
Hroro 79 157

5. YueOHO-MeTOaMYecKoii o0ecrieyeHre CaMOCTOATEILHOMH padoThI 00yualouMxcs 1no
AUCHMITHHE

YyeOHo-mMeToauueckue pazpaborku umerorcs B Hayunoit oubnuoreke ®I'60OY BO HOxHo-
VYpanbckuii ['AY:

1. ®usuka [DneKTpoHHBIN pecypc]: METOAMUYECKHEe YKa3aHUs K Ja0OpaTOpHBIM 3aHATHIM
Juist oOyvaromuxcsi 1o HampasiieHuto noaroroBku: 05.03.06 Dxonorus M MpUPOIONOIb30BAHUE,
HalpaBJIEHHOCTh  DKOJIOTUYECKUH MEHEIDKMEHT U  9JKOOE30IIaCHOCTh, YPOBEHb  BBICLIETO
obOpaszoBanusi OakanmaBpuar, popma obyuenuss — ounas / Cocrt. C.B. [llamuna, H.P. Illranesa. -
Tpounk: OxHO-Ypanbckuii T'AY, 2023. — 103 c. Pexum JIOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=9347.

2. ®usnka [DneKTpOHHBIN pecypc]: METOJMUYECKHEe YKa3aHUs K Ja0OpaTOpHBIM 3aHATHIM
Juist oOyvaromuxcsi 1mo HampasiieHuto noaroroBku: 05.03.06 Dxonorus M NpUPOIONOIb30BAHUE,
HalpaBJIEHHOCTh  DKOJIOTMYECKUH MEHEDKMEHT U  JKO0e30MacHOCTh, YPOBEHb  BBICLIETO
obOpasoBanus OakanaBpuar, ¢popma oOyuenus — 3aounas / Coct. C.B. lllamuna, H.P. [lltanesa. -
Tpounk: OxHO-Ypansckuii T'AY, 2023. — 31 c. Pexum JOCTyIa:
https://edu.sursau.ru/course/view.php?id=9347.

3. Illamuna, C. B. ®usuka [DNEKTpOHHBIH PECYPC]: METOANYECKHE PEKOMEHAALMU I10
OpraHu3alliil  CaMOCTOSITENIbHOW paboThl Ui OOyYalOMIMXCS TI0 HAaNpaBICHUIO TIOATOTOBKH:
05.03.06 Dxonoruss ¥ MPUPOAOIOIH30BAHUE, HAMPABICHHOCTh OKOJOTMYECKUH MEHEIKMEHT M
sK00e30macHoCTh, popma oOyuenust — ounas / C. B. lllamuna. - Tpowurk: OxHo-Ypansckuit [AY,
2023. - 41 c. Pexxum nmocryna: https://edu.sursau.ru/course/view.php?id=9347.

4. Ilamuna, C. B. ®usuka [DIeKTpOHHBIM pecypc]: METoAMYECKHE pPEeKOMEHIAIMH IO
OpraHu3allii CaMOCTOSATENILHOW paboThl Juid OOydarolmMXcs IO HampaBICHUIO IOATOTOBKU:
05.03.06 Dxonorusi U MPUPOAOIOIH30BAHUE, HAMPABICHHOCTh JKOJOTMYECKUH MEHEIKMEHT W
sK00e30macHOCTh, (hopma oOyuenus — 3aounas / C.B. llamuna. - Tpounk: KOxHo-Ypanbckuit ['AY,
2023. - 51 c. Pexxum mocryma: https://edu.sursau.ru/course/view.php?id=9347.
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6. @OoH/1 O1IEeHOYHBIX CPeCTB A5 MPOBeIeHUs IPOMEKYTOUHOI aTTecTanuu
00y4arOLUXCH 110 AUCHHUILIHHE
Jlnisi yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKH oOywaromuxcsi TpedoBanusm OI'OC
BO pazpabotan ¢oHJ OLIEHOUHBIX CPEJCTB Ul TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEICHUS
IPOMEXYTOYHOM arTecTanui oOydaromuxcs Mo aucuuminHe. @OOoHI  OIEHOYHBIX CPEACTB
npencrasieH B [Ipuinoxxenun.

7. OcHOBHAasI M IONOJIHUTE/ILHAS Y4eOHasi JIUTepaTypa, Heo0XoAuMast JIJIs 0CBOECHHS
AUCHHUILTHHBI
OcHOBHasi ¥ JONOJHUTENbHAS ydeOHas nuTeparypa umeercs B Hayunoit Oubiamoreke u
3NEKTPOHHOU MH(pOopMarmonHo-o0pazoBareabHoi cpeae ®I'BOY BO I0xHo-Ypanbckuii ['AY.

OcHoBHas:

1. I'pabosckwuii, P. . Kypc ¢usuku / P. U. I'paboBckuii. — 14-e u3n., crep. — CaHkT-
[TerepOypr : Jlanw, 2024. — 608 c. — ISBN 978-5-507-47391-5. — Tekcr : anekrponHsIii // JIanb :
ANIEKTPOHHO-OMOMMoreynass cucrema. — URL:  https://e.lanbook.com/book/367019  (nmara
obpamenus: 02.05.2024). — Pexxum goctymna: i aBTOPU3. OJIb30BaTEICH.

2. UBanos, U. B. OcHoBsI pusuku u 6nodusuku : yaebnoe nocodue / . B. MiBanoB. — 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 (mara obpamienus: 02.05.2024). — Pexum goctyma: s
aBTOPH3. I10JIb30BATEIICH.

3. llamuna, C. B. ®u3uka. DiaeKTpudecTBo U iekrpoMardetn3m. Ontuka. Ousmka atoma u
aTOMHOTO spa : yuyebHoe mocodue ais By30B / C. B. lllamuna. — Cankr-IlerepOypr : Jlans, 2022.
— 172 ¢. — ISBN 978-5-8114-8856-8. — Tekct : snekTpoHHbld // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/200375 (mara oOparieHus:
02.05.2024). — PexuM mocTyIma: Ui aBTOPH3. MOJIb30BATEIICH.

JdonmostHuTEeIbHASA

1. 3ucman, I A. Kypc obmeli ¢pusuku. B 3 tomax. Tom 1. Mexanuka. MonekynspHas
¢u3uka. Konebanus u BomHbI : yueOHoe nocodue it By3oB / I. A. 3ucman, O. M. Tonec. — 1l1-e
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 340 c¢. — ISBN 978-5-507-47680-0. — Texcr :
ANEKTPOHHBIH // Jlanp : 3NIEKTPOHHO-ONOIMOTe HAS CUCTEMA. — URL:
https://e.lanbook.com/book/404006 (mara obOpamienus: 02.05.2024). — Pexum gocrtyma: uis
aBTOPHU3. NIOJIb30BATENEH.

2. 3ucman, I. A. Kypc obmeit ¢pusuxu. B 3 1. Tom 2. DnekrpuuectBo u Maraetusm / I A.
3ucman, O. M. Togec. — 9-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2022. — 360 c. — ISBN
978-5-507-44379-6. — Tekct : aMeKTpoHHBIN // JlaHb : 3JEKTPOHHO-OMOIMOTEUHAs CUCTeMA. —
URL: https://e.lanbook.com/book/222653 (nara oopamienus: 02.05.2024). — Pexxum goctyma: s
ABTOPH3. MOJIb30BATEIICH.

3. 3ucman, I. A. Kypc obmeit ¢pusuku : yuebHoe mocobue /uis By3oB : B 3 Tomax / I. A.
3ucman, O. M. Tomec. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022 — Tom 3 : Onrtuka.
®dusuka atoMoB U Moiyekyn. dusnka aroMHoOro sijapa u Mukpodactun — 2022. — 504 c. — ISBN
978-5-507-44508-0. — Tekct : aIeKTpoHHBIH // JlaHb : 3JEKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/233285 (nara oopamenus: 02.05.2024). — Pexum nocryma: amis
aBTOPH3. MOJIb30BATEIICH.

4. KanamnukoB, H. II. ®wusuka. NuHrepHer-tectupoBanue ©OazoBbix 3Hanuit / H. II.
Kanamrankos, H. M. KoxeBaukoB. — 3-¢ u3f., crep. — Cankr-IlerepOypr : Jlans, 2024. — 152 c.
— ISBN 978-5-507-48771-4. — TexkcT : »nexTpoHHbIH / JlaHp : 3MeKTpOHHO-OMOIMOTEUHAas
cucrema. — URL: https://e.lanbook.com/book/362912 (nara obpamienus: 02.05.2024). — Pexum
JIOCTYTIA: JI7Isl aBTOPH3. MOJIb30BATENIEH.

5. Jlusenues, H. M. Kypc ¢usuxu : yueOnuk / H. M. JluBenueB. — 7-e u3n., crep. —
Canxkr-IlerepOypr : Jlanb, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 21€KTPOHHBIH //
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https://e.lanbook.com/book/222653
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Jlanp : snmexTpoHHO-OuMOMMoTeuHast cucrema. — URL: https://e.lanbook.com/book/210782 (nara
obpamienns: 02.05.2024). — Pexxum gocTyma: 1uis aBTOPU3. TOIb30BaTEICH.

6. ®usuka [DNEKTPOHHBIN pecypc|: yueOHoe mocodue st 00yJaronIuXcs M0 HaPaBICHUIO
nonrotoBkn  35.03.07: TexHonorus TpPOU3BOACTBA U TEPEPaOOTKH  CEIIbCKOXO3SMCTBEHHOM
MPOAYKIIMU, YPOBEHb BbIcIIero oOpa3oBanwms: OakanmaBpuar / C.B. lamuna ; FOxHO-Ypasbckwii
I'AY, Nuctutyt BetepuHapHoi MemuiuHbl.— Tpouik: FOxxHo-Ypanbckuit ['AY, 2020. — 138 c.
Pexum noctyna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf.

8. Pecypchl HH(OPMAIIMOHHO-TEJIeKOMMYHHKALIMOHHOM ceTH « AUHTEepHeTY,
Heo0X0AuMble /IJIs1 0CBOEHUSI THCIUTIIMHbI

1. DneKTpOHHO-OMOIMOTEYHAsI CUCTeMa M3JaTeabcTBa «JIaHpy [DIeKTpOHHBIN pecypc]. —
Cankr-IlerepOypr, 2010-2024. — Pexxum pocryna: http://e.lanbook.com/. — JToctyn no noruny u
Hapoko.

2. Hayunas osnekrponHas Oubmmuoreka eLIBRARY.RU [Dnexrponssiii pecypc]
[nHpOpManMoHHO-aHaMUTHYECKH TopTan]. — Mocksa, 2000-2024. — Pexum pgocryna:
http://elibrary.ru/.

3. DIeKTpoHHO-OMOJIMOTEYHAas cHucTeMa «YHUBEpPCUTETCKass OuOnIMOTeKa OHJIANH
[DnexTponHsIi pecypc]. — Mocksa, 2001-2024. — Pexxum noctyma: http://biblioclub.ru/. — Toctyn
0 JIOTUHY U TapOJIIo.

4. IOxxHO-YpanbCKuil TOCYJapCTBEHHBIN arpapHblii yHUBEpCUTET [DNEKTPOHHBINA pecypc] :
oduil. caifT. — 2024. — Pexxum nocryna: http://toypray.pdy/.

9. Metonnueckne yKkazanus J1Jis1 00y4arOLIUXCS M0 OCBOECHHIO TN CHMILIMHBI

Y4aebHO-MeToaMUeCKre pa3paboTku uMeroTcss B Haywnoit OuOnmuoTexe M AIEKTPOHHOMN
uH(popMamonHo-o6paszosarensHoil cpene PI'BOY BO FOxno-Ypanbckuii [AY:

1. ®usuka [DJAEKTPOHHBIA pecypc|: METOIUYECKUE YKa3aHHUs K J1aO0OpaTOpHBIM 3aHSATHSAM
Juist oOyvaromuxcsi 1mo HampasieHuto noarotoBku: 05.03.06 Dxonorus M MpHPOIONOIb30BAHUE,
HANpaBJIEHHOCTh  DKOJIOTHYECKUH MEHEIDKMEHT U  JKOOE30MaCHOCTh, YPOBEHb  BBHICIIETO
oOpa3zoBanus OakanaBpuar, (opma oOyueHuss — ouyHas / Coct. C.B. Hlamuna, H.P. Illtanesa. -
Tpowurtk: OxHO-Ypanbckuii T'AY, 2023. — 103 c. Pexxum JIOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=9347.

2. ®usuka [DNeKTpOHHBIA pecypc|: METOAWYECKHE YKa3aHUs K JaOOpaTOPHBIM 3aHATUSIM
Juist o0y4aromuxcsi 1mo HampasieHuto noArotoBku: 05.03.06 Dxonorus M MPHUPOIONOIH30BAHHE,
HaIpaBJIC€HHOCTh OJKOJOTUYECKUH MEHEIPKMEHT M 3KOOE30MacHOCTh, YPOBEHb  BBICIIETO
oOpa3zoBanus OakanaBpuatr, ¢popma oOyueHus: — 3aounas / Coct. C.B. [lamuna, H.P. [lltanesa. -
Tpowurtk: OxHO-Ypanbckuii T'AY, 2023. — 31 c. Pexxum JOCTyTIa:
https://edu.sursau.ru/course/view.php?id=9347.

3. lllamuna, C. B. ®usuka [DneKTpOHHBIH pecypc]: METOIWYECKHEe PEKOMEHAALNU IO
OpraHM3aIlMl CaMOCTOSITENILHONH paboThl ANl OOyYaroIIUXCsl IO HANpaBIEHUIO TMOATOTOBKHU:
05.03.06 Dxonorusi ¥ TPUPOAOIOIH30BAHUE, HAMPABICHHOCTh OKOJOTMYECKUN MEHEIKMEHT M
9K00e30macHOCTh, popma oOyuenus — ounas / C. B. llamuna. - Tpounk: FOxHo-Ypanbckuii ['AY,
2023. - 41 c. Pexxum noctyma: https://edu.sursau.ru/course/view.php?id=9347.

4. llamuna, C. B. ®usuka [DneKTpOHHBIA pecypc]: METOAMYECKHE PEKOMEHAALMH II0
OpraHM3alil CaMOCTOSITENIbHONM paboThl Al OOyYaroIIMXCsl IO HANpaBJIEHUIO MOATOTOBKU:
05.03.06 Dxonoruss ¥ MPUPOAOIOIH30BAHUE, HAMPABICHHOCTh OKOJOTMUYECKUH MEHEIKMEHT U
sK00e301macHoCTh, (hopma oOyuenus — 3aounas / C.B. lllamuna. - Tpounk: FOxHo-Ypanbckuit T'AY,
2023. - 51 c. Pexxum nmocryna: https://edu.sursau.ru/course/view.php?id=9347.

10. CoBpemenHble HHGOPMALMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble PH OCYLIeCTBICHUH
o0pa3oBaTe/JibHOI0 NpoLuecca 1o JMCUUILNINHE, BKJIYas NepeYeHb POrpaMMHOro
olecrieyeHHs 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

- TexakcnepT (MHQOPMALIMOHHO-CIIPABOYHAsI CUCTEMA);
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- ONEKTPOHHBIN Karajior WNucturyra BETEPUHAPHOU MEIULINHBI -
https://sursau.ru/about/library/contacts.php

ITporpammuoe obecneyenne: 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. MarepuajibHO-TeXHHYecKAasi 6a3a, HeoOXoAUMAs VISl OCYLIeCTBJIEHHs 00Pa30BaTeJILHOIO
npoiecca no AMCUMIINHE

Y4yeOHble ayIMTOpPUM 1JIS NPOBEAECHUS] 3aHATHI, NMPeTyCMOTPEHHBIX NPOrpamMMmoii,
OCHAILlEHHbIEe 000PY10BAHMEM M TEXHMYECKUMH CPeICTBAMU 00y4eHH sl

1. Yuebnas aynuropusi Ned24, ocHaieHHass 00OpyIOBaHUEM U TEXHHUYECKUMH CPEACTBAMU
JUTSI BBITIOJTHEHUS JIA0OPATOPHBIX PadoT.

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

IHomemeHus I CAaMOCTOATEIbHON PadoThl 00yYAOIIUXCS

1. ITomemenue 420 1y1st caMOCTOATENbHON pabOThI, OCHAILIEHHOE KOMITBIOTEPHON TEXHUKOU
C BO3MOXHOCTBIO MOAKIIOUEHHS K ceTH «VHTepHeT» u oOecrnedeHreM JOCTyla B 3JIEKTPOHHYIO
uHpopmarmonHo-o0pazoBarenbHyto cpeny @PI'BOY BO OxHo-Ypansckuii [AY.

Ilepeyenb oOoOpynloBaHHSI M TeXHHMYECKHX CpPeACTB OOy4YeHHsl: IITaHICHLUPKYIb,

cexynuaomep, Tepmomerp TTXK, ocumnorpad, peppakromerp UP® 454-b-2M, mukpockon MBI-1,
noispuMeTp, Hoyroyk Lenovo G570, mpoekrop ViewSonic, sxkpaH.
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HNPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEJCHUS TPOMEKYTOYHOM aTTeCTaIH
o0yJarommxcs
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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 CPEICTB
Kon 1 HanMeHOBaHUE HHANKATOPA
Texymas IIpomexyrounas
JOCTHXCHUS KOMITETCHIINN 3HAHUS YMEHHUS HaBbIKH
aTTeCTAIMS aTTeCTaIS
Wa-1. YK-1 OO0yuarommuiics TO/KeH 3HATh OO0y4aromuics J0MKEH YMETh OOyuaromuiicst NOKeH BaaaeTh | 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 (PH3UKO- 3aHSITHU
nH(OpMaINH, TPUMEHSIET Y IPUHIIMIEL ISHCTBUS BAXKHEHIINX | 71a00paTopHH, UCIIOJIB30BaTh MareMaTH4ecKoro aHanuza 1t | OTyer mo
CUCTEMHBIH monmxoy it pemenns | ¢usngeckux 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
nestenpHOCcTH (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
pEIIeHUH 3a]1ad B 00JIaCTH KOJIOTHH MTPUPOJIONOIH30BAHUS

®opmupyemble 3YH HanMeHoBaHME OLIEHOUYHBIX CPEJICTB
Kon 1 HauMeHOBaHUE HHIUKATOPA
IIpomexyrounas
JOCTHKEHUsI KOMIIETCHIIUN 3HAHUA yMEHHS HaBBIKU Tekymas arrectanus
arTecTanys
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 (pU3MYECKUX BEIMYMH U 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 IBICHUS 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 OLleHUBAHUSI HHIAUKATOPOB A0CTHKeHUs chOPMHPOBAHHOCTH KOMIeTeHIMii

N/I-1 YK-1 OcymiecTBisieT NOUCK, KpUTHICCKUA aHAIM3 U CUHTE3 WH(pOpMAITUH, TPUMEHSIET CUCTEMHBIN IMOAXO AJIs PEIICHHUS 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 pusnaeckue | OOydaromruiics 3HaeT GpU3nIecKue
(hM3UIECKHE OBITHI M METO/IBI (M3UYECKHE OIBITHI M METObI OIIBITHI 1 METOZIBI ICCIIEZIOBAHNS; OIIBITHI 1 METOIbI MCCIIEZIOBAHNS,;
HCCIICIOBAHMS, HA3HAYCHUE U HCCIIEIOBAHMS, HA3HAYCHNE U Ha3HA4YCHNE U NIPUHIIUIIE] Ha3HA4YCHWE U MPUHIMIBI ACHCTBUSL
MIPUHLMIIBI JEWCTBUS BaXKHEHIINX TIPUHLMIIBI JEUCTBUSI BaXKHEHILINX JIEMCTBUS BaXKHEHILINX Ba)KHEHUIINX (PI3UIECKUX IIPHOOPOB
(u3nueckux MpudOpoB ¢dm3nueckrx npudopos (r3nUECcKUX IPUOOPOB, HO
JOITyCKaeT He3HAUYUTEIbHbIC
OLIMOKaMU
b1.0.10- V.1 Oo0yuarornuiicst He ymeeT paborare | OOyuaromiuiics ciabo ymeer Ooyuaromuiicst ymeeT padotars ¢ | OOyJaromuiics 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 THIIOBBIX 33734 MOZICTTMPOBAHUS ISl PEILICHUS MOZICTTMPOBAHUS ISl PEILICHUS MOJICTIMPOBAHUS [UISl PEILICHNS TUITOBBIX
npodeccHoHaNbHON NEATEIBHOCTH | THIIOBBIX 337a4 Npo(ecCHOHaIbHON | THITOBBIX 3a1a4 3a7a4 Ipo(eCcCHOHANBHOM
JEATEIbHOCTH podecCHOHATBLHON JEATEIBHOCTH
JEeATeNIbHOCTH, HO JIOIyCKaeT
HEe3HaYNTEeIbHbIE OIHOKAMH
Bb1.0.10-H.1 OO0yuaromuiicst He BIaIeeT Ooyuaromuiicst c1abo Brageet Oo6yuaromuiicst BnameeT HaBbIkaMu | OOydaronuiicss CBOOOIHO BIIaieeT

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

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

NPUMEHEHHS] OCHOBHBIX METOJIOB
(U3MKO-MaTEeMaTHUECKOTO aHaJIN3a
JUISL pELICHUS] TUTTOBBIX 3a/1a4
npodeCCHOHATLHON
JIeSTeNIbHOCTH; HaBbIKAMHU
NPaBUJIBHOM dKCILTyaTalK
OCHOBHBIX IPHOOPOB U
o0opymoBaHUs PHU3HIECKOIH
n1aboparopun; 00pabOTKH 1
HMHTEPIIPETUPOBAHMUS PE3YJIBTATOB
9KCIIEPUMEHTA, HO JIOITYCKaeT
HEe3Ha4YUTeJbHbIE OMIMOKaAMH

HaBbIKAMH ITPUMEHEHHSI OCHOBHBIX
METOJIOB (PU3UKO-MaTEeMaTHYECKOTO
aHaJM3a sl PelICHHs THITOBBIX 33124
npo¢eCCHOHATBHON eATSILHOCTH,;
HaBbIKAMU MTPABUIILHOM IKCILTyaTaluu
OCHOBHBIX ITPUOOPOB U 000PYIOBAHHS
(uzndeckoii Taboparopun; 00padOTKH
1 MHTEPIPETUPOBAHUS PE3YIIbTaTOB
9KCIIEPUMEHTA
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NJ-2. OIIK-1 Ilpumensier 0a30Bble 3HAHUS €CTECTBEHHOHAYYHOTO M MAaTEMaTWYEeCKOTO IUKJIA NMPU PEIIeHUH 3agad B OOJIACTH HKOJIOTUHU U

IIPpUPOAOIIOJIb30BAHNN

IMokazarenn Kputepuu ¥ 1mkajia OleHUBaHHs PE3YJIbTaTOB 00y4YEHHS 110 TUCIUIUINHE

OLICHUBAHUS Henocrarounslit ypoBeHb JlocTaTouHbIi ypOBEHD CpenHuii ypoBeHb Bricokuil ypoBeHb
(Popmupyemsic 3YH)
b1.0.10-3.2 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

(bmnqecxne BCIIMYWHBI, ITIOHATHUA,
SABJICHUS, 3aKOHBI, HO JOITYCKAacT
HE3HAYMTEILHEIC OIHOKAMU

(l)I/I3I/I‘{eCKI/Ie BCJIMYHHBI, IIOHATHA,
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, (bU3MYECKHUX BENUYMH U TIOHATHI; | BEIUYMH U MOHSTHIA; yKa3bIBACT, KaKHe
KaKMe 3aKOHBI OTMCHIBAIOT KaKue 3aKOHBI OITMCHIBAIOT YKa3bIBaTh, KAKUC 3aKOHBI 3aKOHBI OMKCBIBAIOT (HHU3HUCCKIE
(usnuecKue SIBICHUS U IPOLECCHI (bu3nyecKue SIBICHUS U TPOLECCHI OIUCHIBAIOT (DU3NUECKUE SBICHHS | SIBJICHUS U MPOIECCHI
M IPOLIECCHI, HO JAOITYCKACT
HE3HAYNTEIbHBIE OINOKAMU
b1.0.10-H.2 OO0yuaromuiicst He BIaeeT OO6yJaromuiics cabo BiajaeeT Ob6yuaromuiicst BnameeT HaBbIkaMu | OOydaronuiics CBOOOIHO BIIaieeT

HUCIIOJb30BaHUA OCHOBHBIX
(1)I/I3I/I‘ICCKI/IX 3aKOHOB Y IPUHIIUIIOB
JJIA peIICHU S TUTIOBBIX 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 pEIICHU S TUTIOBBIX 3a1a4
npo(eCCHOHATIBHOMN EATSIBHOCTH,
HO JIOITyCKAa€T HE3HAYUTEIILHBIC
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
¢()OpMHUPOBAHHOCTH KOMIIETEHIIUI B Npo1ecce 0CBOCHUS TUCIHUILINHBI

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

1. ®usuka [DJAEKTPOHHBIA pecypc|: METOAUYECKHE YKa3aHHUS K JaOOpaTOpHBIM 3aHATHSIM
Juist oOyyaromuxcsi 1o HampasiieHuto noaroroBku: 05.03.06 Dxonorus M IpUpPOIONOIb30BAHUE,
HAIpPaBICHHOCTh OKOJOTUYECKUH MEHEIDKMEHT M  JIKOOE30MaCHOCTh, YPOBEHb  BBICIIETO
obOpaszoBanms OakanaBpuar, popma oOyuenuss — ouynas / Cocrt. C.B. llamuna, H.P. Illranesa. -
Tpouuk: HOxHO0-Ypanbckuit T'AY, 2023. — 103 c. Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=9347.

2. ®usuka [DneKTpOHHBIN pecypc]: METOAMUYECKHEe YKa3aHUs K JaOOpaTOpHBIM 3aHSATHIM
JUIs o0ydJarouuxcsi 1Mo HampabiieHnto moarotoBku: 05.03.06 Dkomorust U IPHUPOAOIIOIB30BaHUE,
HAMpaBJIEHHOCTh  DKOJOTMYECKUH MEHEDKMEHT U  9JKOOE30MaCHOCTh, YPOBEHb  BBICHIETO
obOpazoBanus OakanaBpuar, ¢popma oOyuenuss — 3aounas / Coct. C.B. lllamuna, H.P. Illtanesa. -
Tpouuk: HOxHO0-Ypanbckuit T'AY, 2023. — 31 c. Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=9347.

3. lllamuna, C. B. ®usuka [DneKTpOHHBIH pecypc|: METOIWYECKHE PEKOMEHAALUU I10
OpraHHU3allil CaMOCTOSITENIBHONH paboThl AN OOYyYaroIIMXCsl IO HANpaBICHUIO TMOATOTOBKHU:
05.03.06 Dxonorusi ¥ TPUPOAOIOIH30BAHUE, HAMPABICHHOCTh DKOJOTUYECKUH MEHEKMEHT H
sko0e3onacHocTh, opma oOydyenust — ounas / C. B. lllamuna. - Tpourk: KOxuo-Ypanbckuit I'AY,
2023. - 41 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9347.

4. [amuna, C. B. ®usuka [DNeKTpOHHBIA pecypc|: METOAMYECKHUE PEKOMEHIAIUU 110
OpraHu3aliil CaMOCTOSTENIHOW paboThl UIs OOydYalOMMXCS IO HANpaBICHUIO TTOATOTOBKU:
05.03.06 Dxonoruss ¥ NPUPOAOIOIH30BAHUE, HANPABICHHOCTh OKOJOTMYECKHMH MEHEIKMEHT U
9K00e30macHOCTh, (hopma oOydenus — 3aounas / C.B. llamuna. - Tpounk: KOxHo-Ypanbckuii ['AY,
2023. - 51 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9347.

4. MeToanueckue MaTepuaJibl, ONpee/siioliue Mpoue1ypbl OLeHNBAHUS 3HAHUI, YMEHU,
HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPaKTePU3yHIIUX C(POPMHUPOBAHHOCTH
KOMIIETEeHI Nl

B nmanHOM pasnenie METOAMYECKHE MaTepHaibl, ONPEACISIONINE MPOUETYpPbl OLICHUBAHUS
3HaHWM, YMEHUI, HaBBIKOB M (WMJIM) OMbITA ACITEIBHOCTH MO TUCIHUILINHE «DU3HKay, TPUBEICHBI
HpI/IMCHI/ITeJ'II)HO K 1<a>1<z[0My nu3 I/ICHOJ'II)SYGMBIX BHUI0B TeKyHIGFO KOHTpOJ'IfI yCHeBaeMOCTI/I nu
MPOMEKYTOUHOM aTTeCcTallii O0YJYarOIIUXCS.

4.1. OueHo4YHbIE CPeACTBA IS MPOBeIeHUs TEKYLero KOHTPOJIS YCIeBaeMOCTH
B Mpolecce NPaKTHYECKOMH MOAT0TOBKH
4.1.1. Onpoc Ha 1a00PATOPHOM 3aHATUH
Onpoc Ha I51a0OpPaTOPHOM 3aHATHU WCIIONB3YETCS JUISl OIICHKH KadeCcTBAa OCBOCHHS
o0y4JarolmMcs OCHOBHOHM mpodeccnoHaabHON 00pa3oBaTelbHOM NporpaMmbl MO  OTIACIBHBIM
BOMIPOCAM W/WJIM T€MaM AMCUUIUIMHBL. TeMbl W IUIaHbl 3aHATHH (CM. MeTonpa3paboTku «Dusnka
[D7eKTpOHHBINA pecypc]: METOIMYECKHE YKa3aHUs K JaOOpaTOpHBIM 3aHATUAM Ul 00y4aromuxcs
o HampasieHuro noaArotoBku: 05.03.06 Oxonorus W NpHUPOIONOIB30BAHHME, HAIPABICHHOCTH
DKOJIOTHUECKUI MEHEKMEHT U 3K00e30MacHOCTh, YPOBEHb BBICIIET0 00pa3oBaHMs OakaiaBpHar,
dbopma o0yuenust — ounasi / Coct. C.B. llamuna, H.P. llltanesa. - Tpoutik: FOxuo-Ypanbckuii ['AY,
2023. — 103 c. Pexum pocryma: https://edu.sursau.ru/course/view.php?id=9347) 3apanee
coobmarorca  oOydaromumca. OTBET  OLEHUBAETCS  OLIEHKOM — «OTJIMYHO»,  «XOpOILIOY,
«YIAOBJIETBOPUTEIILHOY MU «HEYIOBIECTBOPUTEIHHO.
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Ounas ¢popma o0yueHust

1. Yro Ha3pIBaeTCs MMIYJAbCOM Tena? B Kakux eAWHHUIAX H3MEpSeTCs HMITYIIbC
Tena?
2. TlpuBeauTe ornpeaeIeHre U30JIMPOBAHHOI CUCTEMBI

Ne O1neHOuHbIE CPENCTBA Kon 1 HaumeHOBaHUE
TunoBele KOHTpPOJBbHBIC 3aJaHusl W (WJIM) MHBIE MaTepualibl, HEOOXOAMMBIE Ul | MHIMKATOPa KOMIIETEHIIMU
OLCHKW 3HaHWH, YyMEHWH, HaBBIKOB W (WIM) ONBITa  AEATEIBHOCTH,

XapaKTepU3YIOIUX C(HOPMUPOBAHHOCTh KOMIIETCHIMH B TIPOIECCE OCBOCHHS
JVCIUIITHHBI
1 Tema 1 «Dm3nueckre BeTUIUHBI U X n3MepeHue. OCHOBHBIC H3MEPHUTEIBHEIC HUa-1 ¥K-1
TIpUOOPED» Ocy1miecTBIsIeT OUCK,
1. Yto Ha3bIBArOT (HM3UIECKON BETTMINHON? KPUTHICCKUHA aHAIIN3 U
2. Yto Ha3BIBAIOT eqUHALICH (DPU3MICSCKON BEITMYHHBI? CHHTE3 HH(POPMAIUH,
3. UTo MOHMMAIOT 110/ U3MepeHHeM (PU3NUECKON BETIMIMHBI? MIPUMEHSET CUCTEMHBIH
4. Kakuie npbl Ha3bIBAIOT 3HAYAIIIMHE? MOJXOA JJISl peIIeHUs
5. YUro coboii mpecTaBiser MKajia H3MEpHTENBHOTO proopa? MIOCTaBJICHHBIX 3314y
6. [IpuBeauTe prMephl (GU3MICCKUX BEITUYUH WJ-2 OIIK-1 [Mpumensier
7. IlpuBeauTe MpUMEpH! OCHOBHBIX M IIPOU3BOIHBIX SAMHUILL (DH3UUECKIX BEIMINH 0a3oBble 3HAHUS
8. Kakymu npaBuiiamMu mosib3yr0TCs PH TIOCYETE KOJIMYecTBa 3HaJaIux udp B €CTeCTBEHHOHAY4YHOTO U
yncie? MaTeMaTH4IeCKOTO IIUKJIA
9. KakuMu ipaBriaMu IOJIB3YIOTCSI TIPU OKPYIIIEHUH TIPUOIMKCHHBIX YHCEN? IIPU pEIIeHNH 3a1a4d B
10 Kaknmu npaBuiamMy MOMB3YIOTCS MPH 3aIMCH TPHOIIKEHHBIX Yrcen? 001acTH SKOJIOTHH U
IPUPOJONOJIB30BAHIH
2 Tema 2 «MeToauKka BBITTOJIHEHUS HEMTOCPEACTBEHHBIX U3MEPECHUIN -1 YK-1
1. Kakwe morpemHocTH pazau4aloT 1o (opMe TpeAcTaBiIcHUs pesynbrara | OCyIIecTBIsSET MOHCK,
M3MEpeHUs? KPUTHYCCKUH aHATIH3 U
2. Yro mnoHmMalT Ton aOCONIOTHOM morpemHocThlo u3Mepenuss? Urto oHa | cuHTe3 MH(popManuw,
XapakTepu3yer? MIPUMEHSIET CUCTEMHBIN
3. UTo NMOHHUMAIOT MOJA OTHOCHUTEIHHON MOTPEHIHOCThI0O H3MepeHus? UTo oHa | moxxon JUid peuieHus
XapakTepusyer? MIOCTaBJICHHBIX 3a/1a4
4. Kakue norpentHocTy pa3inyaioT M0 UCTOUHUKY BO3HUKHOBEHHUSI?
5. Uem 00yCIIOBJICHBI METOHUECKHUE, TPUOOPHBIC U CyObekTHBHBIC orpemmuoctu? | UJI-2 OIIK-1 [Tpumensier
6. Kakue morpenHocTy pa3nuyaroT Mo 3aKOHOMEPHOCTSIM MPOSIBIECHUS ? 0a30BbIC 3HAHUS
7. UTO MOHMMAIOT IOl CHCTEMAaTHYECKIUMU | CITyYaiHBIMH HOTPEITHOCTIMH? €CTECTBEHHOHAYYHOTO U
8. Uro Ha3BIBAIOT HENOCPEACTBEHHBIM wu3MepeHneM? [IpuBemure mpUMEpHl | MaTeMaTHYECKOTO LIUKJIA
HETIOCPECTBCHHBIX N3MEPEHUI. IIPU pEIICHNH 33134 B
00J1acTH SKOJIOTHH U
IPUPOJONIOJIB30BAHUH
3 Tema 3 «MeTouKa BHITOJNHEHHS KOCBEHHBIX m3MepeHuil. [ padudeckuii ciocob Ua-1 yK-1
NPEACTABICHUS PE3yNbTaTOB U3MEPECHUS Ocy1iecTBiIsIeT IOUCK,
1. YTo Ha3BIBAIOT KOCBEHHO M3MEPEHHOM BETHYNHOMN? KPUTUYECKUH aHAIIU3 U
2. B xakoli mocnenoBaTelIsbHOCTH BBITIONHAETCSI KOCBEHHOE M3MepeHHe? CHHTE3 MH(pOpMAIINH,
3. Uto Ha3bIBaIOT rpadukom? MIPUMEHSIET CUCTEMHBIN
4. Yro Ha3bIBAIOT rpaduIecKoil HHTEPIOIIUEH? TOAXO/, LISl PELICHUS
MTOCTABJICHHBIX 3a/1a4
5. [IpuBeanTe npuMepbl KOCBEHHBIX H3MEPEHUN NA-2 OIIK-1 [Tpumensier
6. Kakumu nmpaBuiiaMu TOJI3YIOTCS IPU TOCTPOCHUH I'pauKoB? 0a3oBble 3HAHUS
7. Kak moip30BaTbest METOOM TpadhUueCcKOi HHTEPHOIALUH? €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCKOro IHUKIIa
IIPU peLIeHNH 33134 B
00J1acTH SKOJIOTHH U
IPUPOAONONIB30BaHHU
4 Tema 4 «IIpoBepka 3akOHA COXPAHEHHS UMITYIIECA na-1 ¥K-1

OcyIecTBIsET MOUCK,
KPUTUYECKUH aHAJIU3 U
CHHTE3 HH(pOPMAIUH,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
MOCTaBJIECHHBIX 3a]1a4

3. IlpuBeaute GOpMYIHPOBKY U (GOPMYITy 3aKOHA COXPAHEHUSI MMITYJIbCA.
4. Pacckaxure YCTpOMCTBO SKCIEPUMEHTANbHOM YCTAaHOBKH M COJEpIKAHUE
SKCIEPUMEHTA 110 IPOBEPKE 3aKOHA COXPAHEHUSI UIMITYIIbCa

NJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTEeCTBEHHOHAYYHOTO U
MaTeEMaTUYECKOTO IMKIIA
[P PEIICHNH 3a/1a4 B
0071aCTH DKOJIOTHH U
MPUPOJOIIONIBE30BAHUH
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Tema 5 «3yueHne OCHOBHOTO 3aKOHA JMHAMHUKHU BPAIIEHUSD)

1. Kakoe nBmkeHue Tea Ha3bIBa€TCsl BpallaTeIbHbIM?

2. Yto Ha3bIBaeTCs YIIIOBBIM IepeMelleHrneM? 3anuImuTe U OOBsICHUTE PACYCTHYIO
dhopmyny. Kakumu eiMHUTIAME U3MEPSIOT 3Ty BEJIUUHHY?

3. Yro Ha3bIBaeTcs YIIOBOW CKOPOCTHbIO? 3amMIIUTe U OOBSACHUTE PACUETHYIO
dhopmyny. Kakumu eTMHUIIAME U3MEPSIOT 3TY BEIUYUHY?

4. Yto Ha3bIBaeTCsl YIJIOBBIM yCKOpeHHeM? 3amuiliuTe U OOBSICHUTE PaCUYETHYIO
tdhopmyny. Kakumu eIHHAIIAME U3MEPSIOT 3TY BEIHUHHY?

-1 YK-1
Ocy1ecTBISET MOUCK,
KPUTHYCCKUI aHAIIU3 U
CUHTE3 HHpOPMALIUH,
MPUMEHSECT CHCTEMHBIHN
TOJIXOJ JJTsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

5. 3amummre W OOBSICHUTE (HOPMYIBI CBS3M MEXAY JIMHCHHBIM H YIIIOBBIM
MepeMEeIIEHUsMH, JUHEHHON M YIJIOBOM CKOPOCTSIMH, JIMHEHWHBIM U YIJIOBBIM
YCKOPEHHMAMH TOYEK BPAIIAIOIIErocs Tea.

6. JlaliTe ompecneHus, HAMUITUTE U OOBICHUTE (POPMYIIBI: a) MOMEHTa CHIIBI; 0)
MOMEHTa HMHEPUUU MaTepHUaTbHOW TOYKH; B) MOMEHTAa HWHEPUIHH BPAIIAarOIIETOCS
Tena. B Kakux eqUHHUIAX U3MEPSIOT 3TH BEITUUNHBI?

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTH4YEeCKOTO KA
MPHU PEILICHUH 33/1a4 B
00JIaCTH DKOJIOTUH U

7. IlpuBeanTe GOpMYyIHUPOBKY U (POPMYITy OCHOBHOTO 3aKOHa BpallaTeIbHOTO MPUPOAOIIONB30BaHUU
JIBIDKEHUSI
Tema 6 «VccnenoBanue KoneOaTeIbHOTO IBHXKEHNUS, N3MEPEHUE YCKOPEHUS -1 ¥K-1

CBOOOZHOTO MaJeHusI IPYU MOMOIIY MasSTHUKAY
1. Uro Ha3bIBaIOT KOJIe0aTENbHBIM JIBHKEHHEM?
2. Uro Ha3pIBalOT TapMOHHYECKMM ocuuuiitopom? IlpuBemure mpuMeps
TapMOHWYECKOTO OCIMILIATOPA.
3. Yto Ha3BIBAIOT (HPU3UICCKIM MASTHHKOM?
4. YT0 Ha3bIBAIOT MPYKUHHBIM MasiTHUKOM?
5. Yrto Ha3bIBAIOT MaTEMaTHYECKUM MassTHUKOM?

Ocy1ecTBIsSET MOUCK,
KPUTUYECKUH aHAIIU3 U
CHHTE3 MH(pOpMAIINH,
MIPUMEHSET CHCTEMHBIN
TIOAXO, JUISl PETICHUS
MOCTaBJICHHBIX 3a/1a4

6. 3anummure u PA3BACHUTE YPABHCHUA TApMOHNYCCKOIO KoJIeOaHMs.
7. I[aﬁTe OIIPCACIICHUS CMCUICHNA, aMIUIUTYAblL, [ICPpHUOJAA, YaCTOTHI U HHKHH‘IGCKOﬁ
YacTOTHI KOJIEOAHUIH

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOT'O
MaTeMaTH4eCcKoro LHUKJIa
NIPY pELICHUH 33134 B
00J1aCTH SKOJIOTHH U
PUPOJONOJIB30BAHUH

Tema 7 «MccnenoBaHue TEUEHUS BA3KOU )KUJIKOCTH
1. KakoBa ¢usmyeckas mnpuposa BHYTPEHHETO TpeHUs B JKHAKOCTAX? B yem
MPOSIBIISIET ce0s1 BHYTPEHHEE TPEHHE?
2. Yro Takoe rpagueHT (U3MUYECKOi BeIWYMHBI? [PajMeHThl KaKMX BEIMYHH
BCTPEYAIOTCS B TaHHOI padore?
3. Jaiire ompenenenne koddduImeHTa BS3KOCTH XHAKOCTH. Kakoi emuHUIECH
m3Mepsiercst kodp¢unuertT Bs3kocth B CU? UTo m Kak BIHAET HAa BEIHYHHY
k03¢ uIFIeHTa BSI3KOCTH?

na-1 yK-1
OcyIecTBIsET MOUCK,
KPUTHUYECKUIA aHATIH3 U
CHHTE3 HH(pOPMAIINH,
MPUMEHSET CHCTEMHBIN
MOAXOJ JUTSl PEIICHUS
MOCTABJICHHBIX 3a/1a4

4. Yemy paBHa cwia BHYTpeHHero TpeHus? Hamummre m oObscHUTE popmyry
3axkoHa HprOTOHA 1711 BHYTPEHHETO TPEHMS.

5. Chopmymupyiite 3axon Ilyaseitist; HamummTe U 0ObsicHUTE (DOpMyIy 3akoHA
[Tyazeiins

W-2 OIIK-1 [Mpumenser
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4YECKOTO UK
[IPY PEIICHUH 3a/1a4 B
00JIaCTH PKOJIOTUH U
[IPUPOAOTIOIB30BAHHU

Tema 8 «VccienoBaHne CBOHCTB MOBEPXHOCTHOTO CIIOS KHUIKOCTH, H3MEPEHHUE
KO3 QHIHIEHTa TOBEPXHOCTHOTO HATSKEHUS JKHIKOCTI
1. Yto Ha3bIBaeTCS NOBEPXHOCTHBIM HATSXKEHUEM?
2.Yto TaKoe cuijia OBEPXHOCTHOTO HATSDKEHUS?
3. Uro Ha3bIBaeTCst KOI(QQPUIIMEHTOM ITOBEPXHOCTHOTO HATSIKEHMS JKUJIKOCTH?
4.Yto0 Takoe Kanuuisip?

Ha-1 YK-1
Ocy1miecTBIsIeT TOUCK,
KPUTHYCCKUH aHAIIN3 U
CUHTE3 HHPOpPMALIUH,
MPUMEHSET CHCTEMHBIH
MOJIXOJT AJIsl PELLEHHS
MTOCTABJICHHBIX 3aJ1a4

5. PackpoiiTe (GU3HMYECKHI CMBICT 3TOTO SIBICHUS C TO3WIMH MOJEKYJISIPHO-
KHUHETUYECKOMN TEOpHUH.

6. Hamwmmumre onpexpensioniee ypaBHeHHE KOIGHUIMEHTa MOBEPXHOCTHOIO
HaTSHKEHHS JKMAKOCTU. B KaKnX eMHUIIAX U3MEpSIeTCs 9Ta BENMIUHA?

7. Packpoiite pu3ngeckuii CMBICT SBICHUS KaWIIISIPHOCTH

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeEMaTHIECKOTO KT
[IPH PEIICHUH 3a/1a4 B
00J1aCTH SKOJIOTHH U
MIPHUPOAOTIONE30BaHHU

Tema 9 «M3y4enue 3akona I'yka»
1. Yro Ha3bIBaetcs aedopmarmeii?
2. Chopmynupyiite 3akoH 'yka.

-1 YK-1
OcymiecTBisIeT NOUCK,
KPUTUYECKUH aHAIIU3 U
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3. Yto Takoe crpena mporuda?
4. 3anumnte U pazbsicHUTE QopMyny 3akoHa ['yka B mpuMeHeHHH K jaedopMaruu
n3ruba OHOPOIHOTO CTEPIKHS MPAMOYTOIEHOTO CEUCHUS

CcUHTE3 HH(pOpPMAITUH,
MPUMEHSCT CHCTEMHBIT
TIOJIXO JJIsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

5. Ha3oBute TuIBI ¥ BUIBI AeopMaliuii, pacCKpOHTe UX CMBICIT?
6. Hamumure u paswssacHuTe popmyny 3akoHa ['yka.
7. 3anmuInuTe U pa3bsICHUTE POPMYITY CTPEIIBI POTrnda

UJ-2 OIIK-1 IIpumenser
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MAaTeMaTU4eCKOTO UK
NP PEIICHUH 33/1a4 B
00J1aCTH PKOJIOTHH 1

MIPUPOAOTIONH30BaHHA
10 Tema 10 «/3mMeperre MOAYAS YIPYTOCTH HUa-1 ¥K-1
1. Yro Ha3pIBaetcs nedopmanmeii? Ocy1iecTBIsIeT OUCK,
2. Packpoiite ¢pu3ngeckuii CMBICI MOAYIIS YIPYTOCTH. KpUTUYECKUI aHAIU3 U
CHHTE3 MH(OpMAINH,
MPUMEHSET CHCTEMHBIN
MOJXOA JJISl peIIeHUs
MIOCTaBJICHHBIX 3a]1a4y
1. Ha3oBute TUIIBI ¥ BUBI Ae(opMaliuii, paCKpONTE UX CMBICI? N-2 OIIK-1 [Tpumensier
2. B xakux eguHMIIAX U3MEPSAETCS MOIYIb YIPYTOCTH? 0a30BbIC 3HAHUS
3. 3aBHCHUT 1M BEIMYMHA MOJYJS YIPYTOCTH OT pa3MepoB JeGOopMHPYEeMOro Tena, | eCTeCTBEHHOHAYYHOIO U
MIPHIOKEHHBIX Harpy30K, BEIIECTBA, U3 KOTOPOTO H3TOTOBJICHO TENO? MaTeMaTHIeCKOTO IHKIIA
MIPH PEIICHUH 3a1a4 B
00TacTH SKOJIOTUH H
MIPUPOAOTIONH30BaHHA
11 Tema 11 «3nexrpuueckue nenu. M3MepeHne pU3MUECKUX BETIHH HUa-1 yK-1
AIIEKTPON3MEPUTEIHHBIMH TPUOOPAMI OcyIiecTBIsIeT OUCK,
1. Yto Ha3BIBAIOT HNEKTPUUECKOM LENbl0? UTO BXOJUT B ANEKTPUUECKYIO LIETb? KpUTUYECKUI aHAIU3 U
2. YTo Ha3BIBAIOT CXEMOH IEKTPUUECKON Ienn? CHHTE3 MH(pOpMAIINH,
IIPUMEHSIET CUCTEMHBII
MOJIXOA JJISl peIIeHUs
MIOCTaBJICHHBIX 3a/1a4
3. Kakue npaBuiia HeoOXOAUMO COOITIONATh MPU COOPKE 3ICKTPUUCCKON Ieru? N-2 OIIK-1 [Tpumensier
4. Uto Ha3BIBAIOT KJIACCOM TOYHOCTHU npubopa? Kak 0003HauEH K1acC TOYHOCTH Ha | 0a30BbIC 3HAHHMS
npudope? [1o kakoit popmMyre ompeneIstoT KITacC TOYHOCTH? €CTECTBEHHOHAYYHOTO U
MaTeMaTHIeCKOTO IHKIIA
MIPH PEIICHUH 33124 B
00JTaCTH SKOJIOTUH H
MIPUPOAOTIONE30BaHHI
12 Tema 12« ccnemoBanne MarHUTHOTO TIOJISI ITOCTOSTHHOTO MarHUTa -1 YK-1
1. Yro Takoe marHuTHOE nojie? KakoBo ero maBHO€ CBOMCTBO? Ocy1ecTBISET MOUCK,
2. laiiTe ompeneneHue Cuilbl AMIepa. KPUTHYIECKUH aHAIIN3 U
3. Yro Ha3BIBaeTCA MHAYKIMEH MATHUTHOTO MOJISA? CHHTE3 MH(pOpMAIINH,
IPUMEHSIET CUCTEMHBIN
MOJIXOA JJISl PEIIeHUs
MTOCTABJICHHBIX 3a/1a4
4. IlpuBenuTe oOmpenesiollee YypaBHEHHE HHIYKIMHM MarHutHoro mois u | MJI-2 OIIK-1 Ilpumenser
00BsICHUTE ero. B kakux eaMHUIIAX U3MepsAeTCs MHAYKLUS MarHUTHOTO Mojsi? | 6a30BbIe 3HAHUA
OObscHUTEe PU3NYECKUIT CMBICIT €IMHUIIBL. €CTECTBEHHOHAYYHOTO U
5. Chopmymupyiite mpaBwio jJeBoi pyku. Hayuurechb NMpHMEHSATh NMpaBWIO Ma | MAaTEMaTHYECKOTO UK
MPaKTHKE. IIPY pelIeHNH 3a1a4 B
00JTaCTH SKOJIOTUU U
IPUPOAONONIB30BaHHU
13 Tema 13 «MccnenoBaHue 31€KTPONPOBOAHOCTH ITOITYIPOBOAHUKOB. 3yuenue nJa-1 ¥K-1

MTOJTYTIPOBOIHUKOBOTO JTHO/Ia»

1. Kakue BemiecTBa Ha3bIBAIOTCS MOTYITPOBOJHUKAMU?

2. Kakme BuIBpl HOCHTENEH 3apsioB TPHUHATO PAacCMaTpUBaTh IIPH aHAIH3E
ANEKTPUIECKUX SIBICHUH B TIOIYIPOBOIHUKAX?

3. Yto Takoe aipka?

4. Yto Ha3bIBa€TCA MIEKTPOHHO-ABIPOYHBIM IEPEX0I0M?

OcyIecTBIsET MOUCK,
KPUTUYECKUI aHAIU3 U
CHHTE3 HH(pOPMAIUH,
[IPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
[IOCTaBJICHHBIX 3aJ1a4

5. IIpuBeanTe MpUMEPHI OIYIPOBOTHUKOBBIX MAaTEPHAJIOB.
6. OObsicHUTE MeXaHM3M OJJICKTPOHHOH ¥ JBIPOYHOU
HNOJTYIPOBOAHUKOB.

MIPOBOAMMOCTEMN

N-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
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7. HazoBure miaBHBIC (CYIIECTBEHHBIEC) NMPU3HAKH COOCTBEHHOW W TPUMECHOM
MPOBOAMMOCTEH OIYIPOBOIHUKOB.
8. Kakue sBIICHUS TPOUCXOIAT B INEKTPOHHO-IBIPOYHOM IMEPEXOJC M KAKUMU

MaTEMATHYECKOTO IIUKIIA
NPU PEIICHUH 33/1a4 B
00JIACTH DKOJIOTUH U

cBOlicTBaMu OH o0nasiaet? MPUPOAOIOJIB30BaHUU
14 Tema 14 «MccnenoBaHue NepeMEHHOTO U BHIIIPSIMIICHHOTO TOKa IIPH TOMOIIT -1 ¥K-1
ocumutorpaga OcymiecTBiIsIeT NOUCK,
1. TaiiTe onpeneneHue NepPeMEeHHOTO TOKa. KPUTUUYECKUH aHaIHU3 U
2. Kaxoii ToK Ha3bIBaeTCs BHIIPSIMICHHBIM? CHHTE3 MH(OpMAINH,
3. Kak u3 mepeMeHHOTo MOIYYaroT OJHOMOIYIEPHOAHO WM IBYXIIONYIIEPHOTHO | MPUMEHSET CHCTEMHBIH
BBINIPSIMIICHHBIE TOKH? TIOIXO IJISl pEIICHUS
MTOCTaBJICHHBIX 3a/1a4d
4. OOBSICHATE, YeM U KaK «CTIIAKUBAIOT MyIbCAITUH BBHITPSIMIICHHOTO TOKA? W-2 OIIK-1 IMpumenser
5. IlepeunciuTe, U3 KaKUX Y3JI0B COCTOUT ICKTPOHHBIA ocImumorpad? 0a30BbIC 3HAHUS
6. Pacckaxute ycTpOoHCTBO M MPUHITHIT ACUCTBHS AIEKTPOHHOIYUEBOUH TPYOKH €CTECTBEHHOHAYUYHOTO U
MaTeMaTH4eCcKOoro [HUKIIa
IIPU PELICHUH 3a/1a4 B
00J1aCTH SKOJIOTHH U
IPUPOAOIONIB30BaHUU
15 Tema 15 «M3mMepeHne noka3aTess NPeJIOMICHUS U KOHLEHTPAIUHU PacTBOPOB Ua-1 yK-1
pedpakroMeTpom» Ocy1iecTBiIsIeT IOUCK,
1. OObsacHuTe, Kakasg cpela Ha3bIBAeTCA ONTHYECKH OJHOPOAHOM, a Kakas | KpUTHYECKUH aHAIM3 U
ONITUYECKH HEOTHOPOaHOH? Kak pacmpocTpaHseTcs CBET B 3THX Cpenax? CHHTE3 HH(POPMALIUH,
2. JMaiite ompeaercHHE, HANHIINTE M OOBACHUTE (QOPMYIBI aOCOTIOTHOTO U | IPUMCEHSET CHCTEMHBIH
OTHOCHTEIIFHOTO IIOKa3aTeNs TpeNoMJICHHs cpedpl. Kak B3amMOCBS3aHBI ATH | IOIXOJ LIS PEUICHUS
TIOKA3aTeIN MPEIIOMIICHUS? MTOCTaBJICHHBIX 3a/1ad
3. ChopmynmupyiTe 3aKOHBI OTPAXKCHUS W TPEIOMIICHHS CBETAa: HAMUIIUTE H
00bscHUTE (POPMYITBI ITHX 3aKOHOB
4. OObsicCHWUTE, YTO TaKoe TMpeNeNbHBI yroia mnomHoro otpaxeHus? Senenne | UJI-2 OIIK-1 IIpumenser
MOJIHOTO OTpakeHus? BriBeaure GpopMyiy, BRIPKAIONIYIO CBSI3b MPEJEIbHOTO yIiia | 0a30Bble 3HAHUS
C TOKa3aTesIMU IIPEIOMIICHHS Cpel. €CTECTBEHHOHAYYHOTO U
5. OOpsicHHUTEe, KaK pacHpOCTPaHAIOTCS CBETOBBIE Jy4d IPHU MEpexofe H3 | MaTeMaTHYECKOTO LUKIA
ONTHYECKH MEHEe TUIOTHOM Cpebl B ONTHYECKH 0oJjiee MIIOTHYIO Cpely U Ha000poT | NpH pelleHHH 3a1a4 B
00J1aCTH SKOJIOTHH U
MIPUPOAOTIONE30BaHHU
16 Tema 16 «/3meperne pazMepoB MaIbIX 00BEKTOB MIPH MTOMOIIH MUKPOCKOIIAY HUa-1 ¥K-1
1. OObsicHUTE, YTO HA3BIBACTCS IJIMH30W, ITABHOM ONTHYECKOH OCHIO JHH3EL, | OCyIEeCTBISET MOUCK,
ONTUYECKUM IICHTPOM JHH3BI, (JOKYCOM M (POKYCHBIM PACCTOSHHEM; YEMY PAaBHO | KPUTHYCCKHU aHATHU3 U
JMMHEHHOE YBEIHMUYCHHE JINH3BI? CUHTE3 HHPOPMALIUH,
MPUMEHSET CHCTEMHBIH
MTOJXO JJIsl pEIICHUS
MTOCTABJICHHBIX 3a/1a4
2. HauepTute (110 mamMsTH) X0/ JIy4eil B MUKPOCKOTIE U TIOSICHUTE PUCYHOK. NA-2 OIIK-1 [Tpumensier
3. OOBsiCHUTE MPUHIIUI PAOOTHI MUKPOCKOTIA 0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IHKIIa
IIPU PELICHNH 3a]1a4 B
001aCTH SKOJIOTHH U
MIPUPOAOTIONE30BaHHU
17 Tema 17 «M3mepeHue npenesna pa3penieHust ONTHYECKOTO PHOO0pay na-1 yK-1
1. OOwsicnure mnpuHimn paboTsl MuKpockona. HaszoBure ocHOBHble Y316l M | OCyIIeCTBISET IOHCK,
MEXaHU3Mbl MUKPOCKOIIA M OOBSICHUTE X Ha3HaYEHHE. KPUTHUYECKUH aHAIN3 U
2. [loyeMy B ONTHYECKHI MHUKPOCKOI HEBO3MOXKHO PAacCMaTpHBaTh CKOJIb YTOJHO | CHHTE3 MH(opMaiu,
MeInKH 00beKThI? UTO Ha3bIBAIOT AN paKuen MPUMEHSET CUCTEMHBII
TOJXOA JJISl PeIIeHUs
MTOCTABJICHHBIX 3a/1a4
3. OObsicHUTE, YTO Ha3BIBACTCS paspemaroieii crnocodHocThi0 ontuyeckoro | MJI-2 OIIK-1 Ipumensier
npubopa. Uem o0yciioBiIeHa pa3pelaronas CriocCOOHOCTh? 0a30BbIC 3HAHUS
4. JlaiiTe ompeneseHre Mpeaea paspelieHns ONTHIEeCKOro Npudopa, HAMHUIINUTE U | €CTECTBEHHOHAYYHOTO H
pa3pscHuTEe (OPMYNBI, MAIONINE 3HAUEHUS TIpefesia paspemeHus OOBEeKTHBA | MaTeMaTHYeCKOro IMKIIa
MHUKPOCKOIIa TPH MPSIMOM 1 HAKJIOHHOM OCBELICHUH 00BEKTa MUKPOCKOTIMPOBAHMA. | TP PEIICHUH 3a7ad B
00J1aCTH SKOJIOTHH U
IPHUPOAONONIB30BaHHU
18 Tema 18 «VccnenoBaHue BOJTHOBBIX CBOMCTB CBETa, H3MEPEHHE JIIMHBI CBETOBOM HJ-1 YK-1
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BOJIHBI TIPY TTOMOIIX AU(PPAKIIHOHHON PEIISTKH MIPH MPSMOM MaJCHUU CBETa»
1. OObsicHUTE, KAaKOW AMAMA30H JJIMH JJICKTPOMATHUTHBIX BOJH COOTBETCTBYET
BUAMMOMY CBETY?
2. Naiite onpeaencHue HHTEPPEepeHIIUH.
3. Uro Ha3bIBaeTCs Pa3HOCTHIO XOa BOIH?
4. Naiite onpeaencuue nupaKiiyy.
5. BeIBeIUTE (hOPMYITY, ONIPEACIISIOIIYIO YCIOBHE BOSHUKHOBEHHS TUGMPAKIIMOHHBIX
MaKCUMYMOB.

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

6. Kak cBeTOBbIC BOJIHBI PAa3IMYHOM JUIMHBI BOCIPHHHUMAIOTCS HAIIUM OPraHOM
3peHus’?

7. OOBSICHUTE YCIIOBHS BO3HUKHOBEHHS HHTEPPEPEHITHH.

8. OObscHUTE YCIOBUS BO3HUKHOBEHHUS HHTESPPEPECHIIMOHHBIX MaKCUMYMOB,
MHHHAMYMOB.

9. B yem nposBisiercs mudpaknusn? Korma wabmromaeTcst AudpakIus CBETOBBIX

W-2 OIIK-1 IMpumenser
0a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTH4YEeCKOTO KA
MPHU PEILICHUH 33/1a4 B
00JIaCTH DKOJIOTUH U

BOJIH? MPUPOJONOJIE30BaHUN
10. OObsicHUTE siBIEHHE TU(PPAKIIMU CBETA OT JIBYX Ilesei
19 Tema 19 «MccnenoBaHue BOJIHOBBIX CBOHCTB CBETa, U3MEPEHHE JJIMHBI CBETOBOU -1 ¥K-1
BOJIHBI I TTOMOIIY TU(PPAKIIMOHHON PEIIEeTKH IPH HAKIIOHHOM TajieHuu cBeTa» | OcCyIecTBIseT MOUCK,
1. OObsicHUTE, KaKOW IUana3oH JUIMH AJIEKTPOMAarHUTHBIX BOJH COOTBETCTBYET | KPUTHYECKUI aHAIU3 U
BUJIUMOMY CBETY? CHHTE3 MH(pOpMAIINH,
2. [laiiTe onpeneneHre HHTEPHEPECHIINH. MIPUMEHSIET CUCTEMHBIN
3. Uto Ha3bIBaETCS PA3HOCTHIO XOJa BOTH? TIOAXO, JUISl PETICHUS
4. Naiite onpenencHre TudpaxInum. MOCTaBJICHHBIX 3a/1a4
5. BeIBenuTe (hOPMYITY, OTIPEACIIIONIYIO YCIOBHE BOZHUKHOBEHHS TU()PAKIIUOHHBIX
MaKCHMYMOB.
6. Kak cBeTOBBIC BOJNHBI pa3IMYHON UIMHBI BOCIpHHUMAarOTCs HammM opradom | MJI-2 OIIK-1 [Ipumenser
3peHus? 0a3oBblc 3HAHUS
7. OOBsICHUTE yCJIOBHS BOSHUKHOBEHHUSI HHTEP(EPEHIIHH. €CTECTBEHHOHAYUYHOIO U
8. OObscHHUTE YCIOBUS BO3HUKHOBEHHS HMHTEPPEPEHIHMOHHBIX MAaKCHMYMOB, | MaTeMaTHYeCKOTO UK
MHUHHUMYMOB. NP pELICHUH 331a4 B
9. B uem nposeisiercs mudpaknua? Korma HaGmromaeTcst Audpakiiis CBETOBBIX | 00JACTH 3KOJOTHH U
BOJIH? MIPUPOAOTIONB30BaHUU
10. O6bsicHuTe sBICHUE TUGPAKITUN CBETA OT JIBYX INEICH
20 Tema 20 «3y4eHue monsipuMeTpa, I3MEPEHHE KOHIIEHTPAIIH PACTBOPOB HUa-1 ¥K-1
ONTHYECKH aKTHBHBIX BEIIECTB)» Ocy1ecTBIsieT MOUCK,
1. CBeTOBbIE BOJIHBI — 3TO BOJIHBI ITOTIEPEUHBIE WIIH POIOIbHBIE? KPUTHUYECKUH aHAIHN3 U
2. PacckakuTe 0 «CTPYKTYpE» 3JIEKTPOMarHUTHOM BOJHBI. CHHTE3 MH(OPMAINH,
3. Kaxoii cBeT Ha3bIBa€TCS €CTECTBEHHBIM HJIM HETIOJSIPU30BaHHBIM? MIPUMEHSET CUCTEMHBIN
4. TaiiTe onpeneneHre MOJSIPU30BaHHOTO CBETA. TIOAXO JUISl pEIICHUS
MOCTaBJICHHBIX 33]1a4
5. Kak ompenenuTs HampaBleHHE —pacrnpocTpaHeHHs dnekTpoMmarHuTHBIX | WJI-2 OIIK-1 [Ipumensier
KoseOaHmii? 0a3oBble 3HAHUS
6. Kak MOXHO NOJIy4YHTh MOJSIPU30BAHHBIN CBET? €CTECTBEHHOHAYYHOTO U
7. Uro takoe mossipu3atop M aHajmzarop? Hamumute ¥ 00bsicHuTe (OPMYITY | MaTeMaTHUYSCKOTO LUK
3aKkoHa Maittoca. IIpY PELICHUH 3a]a4 B
8. Jlaiite onpeneneHne oNTHYECKH aKTHBHOTO BEIIECTBA, IPUBEIUTE TIPHUMEPHI 001aCTH SKOJIOTHH U
ONTHYECKH aKTHBHBIX BEIIECTB. IPUPOJONIOJIB30BAHUH
21 Tema 21 «I'pamynpoBKa CIIEKTPOCKOIIA M UCCIICIOBAHHE CIIEKTPOBY» HUa-1 ¥K-1

1. OOBsICHUTE MEXaHU3M H3ITyYCHUS CBETa aTOMaMU BEIICCTBA.

2. Hamummte ¥ 0OBACHUTE (OPMYITY, ONPEICISIONIYI0 YacTOTy H3IyYCHHS IPU
MePEXoie aTOMa C OTHOTO SHEPTeTUIESCKOTO YPOBHS Ha JIPYTOH.

3. laiiTe onpeneeHue TUCIICPCHH CBETA.

4. JlaiiTe onpenieNieHne CIeKTpa.

Ocy1ecTBISET MOUCK,
KPUTHYCCKUH aHAIIN3 U
CUHTE3 HHPOpPMALIUH,
MPUMEHSET CHCTEMHBIH
oaxoa Jid peuICHuA
IIOCTABJICHHBIX 3aJ1a4

5. Uemy paBHa dHeprus u3iaydaemMoro GotoHa?

6. OOBsICHUTE MEXaHU3M BO30YXKICHUS aTroMa, chopmynupyiite 3akon Kupxroda.
7. B yeM nposIBISIETCST AUCIICPCHSI TPH MIPOXOKICHUN CBETA YePe3 TPEXTPaHHYIO
npusmy?

8. Kakue BHIBI CIEKTPOB Pa3IndaroT?

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHIECKOTO KA
[IPY PEIICHUH 3a/1a4 B
00J1aCTH PKOJIOTHH U
MPHUPOAOTIONE30BaHHU

25




Kputepun ouenkn (Tabn.) TOBOIATCS OO CBEIEHHUS OOy4yarolIMXCs B Hayale 3aHATHM.
OneHka 00bsIBIIsIETCS] 00yHarOIEMYCsl HEIOCPEACTBEHHO MOCJIE YCTHOTO OTBETA.

Ixkaxa

Kpurtepuu onennBanns

Ouenka 5
(oTH4HO)

- 00yJaronuiics MOJHOCTHIO YCBOUI YUCOHBII MaTepua;

- MOKA3bIBACT 3HAHUE OCHOBHBIX MOHIATUH TEMBbI, TPAMOTHO MOJIB3YETCS] TEPMUHOJIOTHUCH;

- TPOSIBIIICT YMCHHE aHAJIM3UPOBaTh M 0000marh WHGOPMAIIUIO, HABBIKM CBSI3HOTO
onrcaHus (HU3NIECKUX SBICHUH U TIPOILIECCOB;

- IEMOHCTPHpPYeT yMEHHE Uu3Jararb Marepuajl B
MTOCIIEIOBATENIFHOCTH;

- TOKa3blBaeT YMEHHE WINIIOCTPUPOBATh TEOPETUYECKHUE IIOJIOKCHUS KOHKPETHBIMH
MIpUMEpaMu;

- IEMOHCTPUPYET CHOPMHUPOBAHHOCTh M YCTOMIHUBOCTD 3HAHWM, YMEHUH U HABBIKOB,

- MOryT OBITh JONYyIICHB OAHAa—/IBE HETOYHOCTH NPHU OCBEUICHHH BTOPOCTEIICHHBIX
BOIIPOCOB

OTPENIETICHHON  JIOTHYECKOM

Onenka 4
(xoporiro)

OTBET YIOBJICTBOPSET B OCHOBHOM TPEOOBAHMSIM HA OLICHKY «5», HO IPH 3TOM UMEET MECTO
OJIUH W3 HEJI0CTATKOB:

- B YCBOCHHUH MaTepuaja IOMYyIICHbBl HEOONBIINE MPOOEIbl, HC UCKA3UBIIUE COJCPKAHUC
OTBETA;

- B M3JIOKEHUU MaTepHalia JONYyIIeHbl HE3HAYUTEIbHbIE HETOYHOCTH

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HETIOJIHO MJIM HETIOCIIEA0BATEeIbHO PACKPBITO COAEPKaHUE MaTepuaa, HO OKa3aHo ollee
MIOHMMaHKHE BONPOCA W IMPOAEMOHCTPUPOBAHBI YMEHUs, AOCTAaTOYHBIE IS JAbHEUIIETO
YCBOEHUS MaTepHana;

- IMEIHICh 3aTPYJHEHNS WM AOMYIICHBI OIINOKN B ONPEIEICHUN TOHATHH, UCTIOIb30BaHUT
TEPMHUHOJIOTHH, OIHMCAaHNHM (U3MUECKUX SBICHUH M TPOLECCOB, HCIPABICHHBIE MOCIE
HaABOZSIIUX BOIIPOCOB;

- BBIABICHA HENOCTAaTO4YHas C(OPMHPOBAHHOCTh 3HAHWH,
0OYUarOIIHMIACS HE MOXKET IPUMEHHUTh TEOPUIO B HOBOW CHTYalluU

yMeHI/Iﬁ N HaBBIKOB,

Orenka 2
(HEeymOBIIETBOPUTEIBHO)

- HE PaCKpbITO OCHOBHOE COZIEp)KaHNe MaTepHaa;

- oOHapyXeHO HE3HAHWC WM HCMOHMMAaHWE OOJbINCH WM HauboNee BAXKHOW YaCTH
Marepuarna;

- HOITYIICHBI OIHI/I6KI/I B ONpPEACICHUN HOHHTHﬁ, Ipyu UCIOJB30BaHUMU TCPMHUHOJIOTUU, B
OINMCAHUHU SIBJICHUH U IMPOUECCOB, KOTOPHIC HC UCIIPABJICHBI IMMOCJIC HCCKOJIbKUX HABOAAIINX
BOIIPOCOB;

- He C(OPMHUPOBAHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHS U
HABBIKU

4.1.2. OueHuBaHue 0TYETA MO J1adOpaTOpHOii padoTe

Otyer 1o naboparopHoil pabOTe WCHONB3yeTCs JMJIS OICHKA KauyecTBa OCBOCHUS
00yJaronmMcsi OCHOBHOM npodeccruoHanbHONH 00pa30oBaTeIbHON MPOrPaMMBI 1O OTAECIBHBIM TeMaM

JUCHUITIINHBI.

Conepxanne u Qopma ortdyera 1o jgabopaTtopHoi paboTe NPUBOAUTCS B

METOAMYECKHUX YKa3aHUAX K jabopatopHbiM padbotam (1.3 ®OC). Conepkanue oTyeTa U KPUTESPUH
OIIEHKH OT4YeTa (Ta0JI.) JOBOASITCS JI0 CBEJEHUS OOYJAIOIINXCs B HaYaJIe 3aHSATUH.

Ounas ¢popma o0yyeHust

Ne

OI.[GHO‘IHBIC CpeacTBa KO,I[ 1 HAMMCHOBAHHEC

HWHAWKATOPAa KOMIICTCHIIUN

TurmoBsle KOHTPOJIBHEIC 3aJaHUS U (WIIM) HHBIC MaTepHalbl, HEOOXOAUMBIE IS
OIICHKA 3HAHWHA, YMCHWH, HAaBRIKOB W (WIH) OIBITA JEATEIHFHOCTH,
XapaKTepU3YIOMHUX C(HOPMHPOBAHHOCTh KOMIICTEHIIMI B IPOIECCE OCBOCHHS
JIUCHUATLINHEI

Tema 1 «Dusnueckue BeJIMYUHBI U UX n3MepeHne. OCHOBHbIE
U3MEPUTENEHBIC TIPUOOPHD)
1. Tlome3ysich TNpaBWJIaMH YCTAHOBKH TPOW3BOJHOTO HW3MEPEHHS TIPOBEINTE
niepeBox B cuctemy CU cremyromux emunun n3meperwst: a) I1a; 6) Br; B) Ik
2. OkpymuTe 110 paspsiaa aecsaThix: a) 9,6645172; 6) 0,2135189; B) 79,55
3. OkpymmTe 10 OHOM 3Havaiel mudpsr: a) 2,70251; 6) 0,03215; ) 5,024

NA-1 YK-1 Ocymectnsger
MOUCK, KPUTUUECKUI aHATIN3
U cuHTe3 HH(popMarmy,
[IPUMEHSIET CUCTEMHBIN
TOJXOA JJISl PeIIeHUs
MTOCTABJICHHBIX 3a/1a4

4. BBINOJIHUTE ACHCTBUE HAl PUOIMKEHHBIMH YHCIIAMU:

a) 3,7*%10%+1,2*10°

0) 1,1*¥10%*2,4*10

5. Ilpencrasurs uncna B Buze X*10™ a) 0,00027; 6) 36000; B) 79851362
6. Kak onpenienith LeHy AeNeHHs IKabl?

NJ-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTEeMaTHIeCKOTO IUKIIA TIPH
pelIeHnH 3a1a4 B 00IacTu
9KOJIOTHH U
MPHUPOAOTIONE30BaHHU
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Tema 2 «MeToanKa BBITIOTHEHHSI HETTOCPEICTBEHHBIX H3MEPESHUT»

1. B Kakou IIOCIACA0BATCIIBHOCTHU BBITIOJIHACTCA OJHOKPATHOC
HEMOCPECACTBCHHOC I/I3M€peHH€?
2. B KaKou oCJICA0OBATCIIBPHOCTH BBITTIOJIHACTCSA MHOT'OKpPAaTHOC

HEMOCPECACTBCHHOC H3MepeHHe?

N-1 YK-1 Ocymectsiser
MOWCK, KPUTUICCKHUI aHATTH3
U CHHTe3 UH(pOpMAaIHH,
MPUMEHSCT CHCTEMHBIT
TOJIXO JJTsl PEIICHUS
MOCTABJICHHBIX 3a]1a4

3. M3meprre Temmeparypy B IICHTPE KOMHATHI, BO3JIC BXOJHOW IIBEPHU H Y
OKHA, 3aHILIUTE €€ HCTUHHOE 3HAYCHHUE.

4. V3meprTe OIMPHHY CTOJIA B TPeX Pa3HBIX MECTaxX, 3aIHIINTE HCTHHHOE
3HAUYCHHE BEJIMIMHBL.

WJ-2 OIIK-1 IIpumenser
06a30BbIE 3HAHUS
€CTeCTBEHHOHAYYHOTO U
MaTeMaTU4eCKOro [UKIA MpU
pemeHnH 3a1a4 B 00IacTu
SKOJIOTMH 1
[IPHPOAOIIOIb30BaHHN

Tema 3 «MeToprKa BEIIOHEHHS KOCBEHHBIX m3MepeHuil. [ papuaeckuit
COCcO0 Mpe/ICTaBICHUS PE3Y/IBTaTOB H3MEPEHHS»

1. KocBeHHO u3MepbTe BEC CBOEro Tena. 3alMIINTE pEHICHHE 3ajJadd B
COOTBETCTBHH C aJITOPUTMOM.
2. Tloctpoiite TpaduK 3aBUCUMOCTH OCBEIIEHHOCTH OT PACCTOSHHS JI0
nctounuka ceera E = f(R), ucons3ys roToBble 3HAYCHUS W3 TAOIHUIIBI
R, M 1,20 1,00 0,80 0,60 0,40
E, nx 100 110 125 170 250

NA-1 YK-1 Ocymectsuser
MOUCK, KPUTHYECKUH aHAIN3
U cuHTe3 UH(OPMAIHH,
MPUMEHSET CUCTEMHBIN
MOAXOJ JUISl pEILICHUS
IIOCTABJICHHBIX 3a1a4

3. Ompenenute Mmiomaas pabodyero CrTona. 3amuIllUTe PEIICHHE 3alavyd B
COOTBETCTBHH C aJITOPUTMOM.

4. Wcnosp3ys TOTOBBIM rpaduK, MOCTPOEHHBIA B 3aJaHHU 2, OIPEACIHTE
3HAYCHHS OCBEUICHHOCTH, €CIIM 3HaYeHue pacctosHus: a) 0,9 M; 6) 0,5 M; B)
1,1 m.

N-2 OIIK-1 ITpumenser
0a3oBblc 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKOro IUKIa Mpu
penieHnn 3a1a4d B 00actu
9KOJIOTHHU U
IPUPOAOTIOIB30BaHUU

Tema 4 «IIpoBepka 3akOHA COXPAHEHHS UMITYIIECA
1. Hamummre u oOwsicHuTe QopMmydy s ompeaeneHus kodduumenra
TPEHHUS CKOJIBKEHUS.
2. Kak ompeznensioT CKOpPOCTh M HMMITYJIBC IEPBOrO Tejla B MOMEHT €ro
CTOJIKHOBEHHUs C TeJioM Ne2?
3. Kak onpenensitoT CKOpOCTH M UMITYJIBCHI T€J NOCJIe UX B3aUMOACHCTBUSI?

N-1 YK-1 Ocymectsiusier
IIOUCK, KPUTUYECKUI aHAJIN3
U cuHTe3 UH(OPMAIHH,
IIPUMEHSIET CUCTEMHBII
HOJXOJ AJISL PEIUCHUS
[IOCTABJICHHBIX 3aJ1a4

4. Kak omnpezensioT HanpaBlIeHHe U MOJYJb CYMMapHOTO UMITYJIbCa CHCTEMBI
TOCJIe B3aUMOJCHCTBHS Tell, €€ COCTABIISIONINXK?

5. B yeMm 3akmouaeTcs oOpabOTKa pe3ylnbTaToB B JTaHHOW IabopaTopHOM
pabote?

N-2 OIIK-1 ITpumensier
0a3oBble 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKJIa Mpu
peleHnn 3a1a4d B o0actu
9KOJIOTHHU U
IPUPOJONIOJIB30BAHUH

Tema 5 «/3y4yeHne 0CHOBHOTO 3aKOHA JUHAMHKHU BPAICHUS
1. PacckaxuTe yCTPOHCTBO SKCIEPHUMEHTAIBHONW YCTAaHOBKH M COJEpKaHHE
9KCTIEPHMEHTA 110 U3YUYEHHIO OCHOBHOTO 3aKOHA BPAIATeIbHOTO JBIDKEHHS

UA-1 YK-1 Ocywectasier
IIOUCK, KPUTUYECKUI aHAJIN3
U cUHTe3 HH(popMaruy,
[IPUMEHSIET CUCTEMHBIN
TIOJIXOA JJISl PEIIeHUs
[IOCTABJICHHBIX 3aJ1a4

2. Kak BBIYHCIIHTH YIJIOBOE YCKOPEHHE BpalleHHus mwinHapa? Hanwmmure u
00BSICHUTE HY)KHYIO (OPMYITY.

3. Kak BbIYHMCIHT, MOMEHT Bpamaromeil cwiel? Hamummmure u 0ObsiCHUTE
HYXHYIO GOpMyITy

NJ-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
€CTEeCTBEHHOHAYYHOTO U
MaTeMaTU4eCKOrO [UKIIA [IPU
pellieHun 3a/1ad B 00acTu
9KOJIOTHH H
[PUPOIOIONIE30BAHUH

Tema 6 «MccnenoBaHue KoseOaTeJLHOTO JBHKEHUS, U3MEPEHUE YCKOPEHUS
CBOOOTHOTO MaJIeHHUs! IPH TTOMOIIU MasTHUKa»

1. O6wscHATE 1ENecO00pPa3HOCTh KOHCTPYKIIMH MAasTHUKA, IPUMEHSEMOTO B
JaHHOU padore.

2. Kakue BeIMYMHBI HM3MEPSIOTCS HEMOCPEICTBEHHO M Kakhe KOCBEHHBIM
ITyTeM TpH BhIONHeHNH 3ananust 27 3ananus 37 HyXHO 1 u3MepsTh [THHBI
MasTHUKOB |1 m 1 ? TTowemy?

NA-1 YK-1 Ocymectnsger
IIOMCK, KPUTUYECKUN aHAIHU3
U cuHTe3 HH(popMarmy,
[IPUMEHSIET CUCTEMHBIN
TIOJXOA JJISl PEIIeHUs
[IOCTaBJICHHBIX 3aJ1a4

3. Cpenaiite BbIBOI (OPMYIBI, HCHOIB3YeMOH B paboTe A1 H3MEpeHHs
YCKOpEHHsI CBOOOTHOTO NaIeHHUS], Pa3bsICHUTE €.

NA-2 OIIK-1 ITpumensier
0a30BbIE 3HAHUS
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4, Kak B pganHOW paboTe HAXOAAT aOCONIOTHBIE H OTHOCHTEIHHBIC
MOTPEIIHOCTH U3MEPEHUS IEPHOIOB KoJIcOaHHT MasiTHUKOB?
5. Kak B pjaHHO# paboTe HAXOISIT OTHOCHUTCIFHYIO W aOCONIOTHYIO
MOTPEIIHOCTH U3MEPEHUS YCKOPEHUs CBOOOTHOTO MajcHuUs?

€CTCCTBECHHOHAYYHOI'O
MATEMAaTUICCKOI'0 UKJIa TpU
peuIcHUH 3a4a4 B obnactu
OKOJIOT'MH 1
IIpUPOAONOJIL30BAHNHU

7 Tema 7 «MccnenoBanue TeueHUs BI3KOH KUIKOCTH» N-1 YK-1 Ocymectsaser
1. Pacckaxure ycTpoiicTBo BucKo3umerpa OcTBambpla W COIEp)KaHWE | IMOMCK, KDUTHYECKUH aHaIH3
SKCHEPUMEHTa TI0 M3MEpEHHI0 KOI(QQUIMEHTa BA3KOCTH OSTUM TPHOOPOM. | U CHHTE3 UH(OPMAIHH,
Bemenure 1 00bsicHUTE (hopMyITy Ut paboThI ¢ BECKO3uMeTpoM OcTBambaa MIPUMEHSET CHCTEMHBIH
MOAXO, ISl PETICHUS
MOCTaBJICHHBIX 33134

2. Kax B manHO# paboTe HAXOAAT OTHOCHTENBHYIO U abcomoTHyto morpermHoctd | MI-2 OIIK-1 [Tpumenser

n3MepeHust KO3 PHUIMEHTA BA3KOCTH KUAKOCTH? 0a30BbIC 3HAHU
€CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKIIa Mpu
pelIeHun 3a1a4d B 00actu
9KOJIOTHHU H
PUPOJONOJIB30BAHUH

8 Tema 8 «MccnenoBanue CBOMCTB MOBEPXHOCTHOTO CIIOSI JKUKOCTH, N-1 YK-1 Ocymectsusier
n3MepeHue Kod(pQUIMEeHTa MOBEPXHOCTHOTO HATSKEHUS JKUIKOCTH» MOUCK, KPUTHYECKUI aHAIN3

1. Hanmmmrte wu oObsicHuTe (opMyabl: a) M30BITOYHOrO JABJICHUS | M CHHTE3 HHpOpMAaLUH,

HCKPHUBICHHONW IOBEPXHOCTH JKHIKOCTH, 0) THIPOCTAaTHYECKOTO IABICHHS | MIPUMEHSCT CHCTEMHBIN

KHUIKOCTH, B) PA3HOCTH YPOBHEH JKUAKOCTEH B KamWwuLIpe W B | MOAXOJ JUISA PEIICHUS

COOOIMIAIOIUMCS ¢ HUM IIHPOKOM COCYJIE. MOCTaBJICHHBIX 3a/1a4

2. Hamummute W oObsAcHUTE (GOpMyITy, IO KOTOpPOW B JaHHOW pabore

n3Mepsiercsi K03 GUIHCHT MOBEPXHOCTHOTO HATSHKEHMS.

3. PacckaxxuTe yCTpOWMCTBO SKCIEPUMEHTANBbHOW ycTaHOBKH M coxaepxkanme | M-2 OIIK-1 [Mpumenser

9KCTICPUMEHTA 10 U3MEPEHHIO KO3 PHUIMEeHTa TOBEPXHOCTHOTO HATSKEHUSL. 0a3oBblc 3HAHUS

4. Pacckaxxute, KaK ¥ ¢ KAKOW TOYHOCTBHIO M3MEPSIOT JMaMETp Kamuuisipa? €CTECTBEHHOHAYYHOTO

5. Kak B naHHO# paboTe HaXOAAT OTHOCUTEJBHYIO U a0COIOTHYIO MaTeMaTH4eCcKoro IUKIIa PH

MOTPEITHOCTH U3MepeHHs Kod(duIeHTa TOBEPXHOCTHOTO HATSKESHUsI? peleHun 3a1a4d B 001acTu
9KOJIOTHHU H
PUPOJONOJIB30BAHUH
9 Tema 9 «M3yuenue 3axona ['yka» NJ-1 YK-1 Ocymectsisier
1. Pacckaxure YCTpOHCTBO SKCHEPHMEHTAJIBHOM YCTAaHOBKM M COIEpXKaHWE | TTOMCK, KpUTHYECKUH aHAJIH3
SKCIIEpUMEHTA 10 U3YUESHHIO 3aK0oHa ['yka M H3MEpeHHIO MOIYIIs yIPYTOCTH U cuHTEe3 MH(OPMAIIHH,
MIPUMEHSET CHCTEMHBIN
TIOAXO JUISl pETICHNUS
TIOCTaBJICHHBIX 33/1a4

2. Kaxoii BUIT TOJDKHBI IMETH TpahMKA 3aBUCUMOCTH A OT F? W-2 OIIK-1 [Mpumenser
0a3oBble 3HAHUS
€CTECTBEHHOHAYYHOTO U
MareMaTH4eCcKoro KA Mpu
peleHnn 3a1a4 B 001acTH
9KOJIOTHHU U
IPUPOJONOJIB30BAHUH
10 Tema 10 «M3mMepeHne MOIYIIS YIIPYTOCTID N-1 YK-1 Ocymectsasier
1. Hamummure u paszwpsicHutre GOpMyNy, 10 KOTOpPOH B JaHHOW paboTe | MOMCK, KPUTHYECKUI aHaIH3
U3MEPSIIOT MOy YIPYTOCTH U cuHTe3 MH()OPMALHH,
MIPUMEHSET CHCTEMHBIN
TIOIXO JUISl pEIICHUS
TIOCTaBJICHHBIX 33/1a4

2. Kak B pmaHHO# pabore HaxomsiT OTHOCHUTENbHYIO W abcomrotHylo | M/I-2 OIIK-1 IMpumenser

MIOTPEITHOCTH U3MEPEHHST MOJTYIISl YIPYroCcTh? 0a3oBble 3HAHUS
€CTeCTBEHHOHAYYHOTO
MareMaTH4eCcKoro KA Mpu
penieHnu 3aad B o0macTu
9KOJIOTHHU U
MPUPOJOIOJIB30BAHIU

11 Tema 11 «Onexrpuueckue 1enu. M3mMepenne GU3NUECKUX BETHINH NA-1 YK-1 Ocymectsuser

ANEKTPON3MEPUTEIHHBIMH TPHOOPAMI»
1. aiire xapakTepucTUKy prOOpaM, HaXOASIIUMCS Ha CTOJIE.
2. Kak ompezmensior aOCOJIOTHYIO TIOTPEHIHOCTH Npubopa, oTcuera |

IIOMCK, KPUTUYECKUI aHAIN3
U cuHTe3 MH(OOPMALHH,
IMPUMEHSET CUCTEMHBII
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U3MEpEHUS IS DJICKTPOU3MEPHUTENLHOTO Tprbopa?

oaxoa Jid peuICHuA
IIOCTABJICHHBIX 3a1a4

3. Kak BBITIOJIHACTCA OJHOKPATHOC HEIMOCPEACTBCHHOC U3MEpCeHUC
SJICKTPOU3SMEPUTCIILHBIM HpI/IGOpOM ¢ 0003HAYEHHBIM KJIACCOM TOYHOCTHU?
4, Kak BBITIOJIHACTCA OJHOKPATHOC HCIMOCPEACTBCHHOC HN3MCPCHHUC

SJICKTPOU3SMEPUTCIILHBIM HpI/IGOpOM, HC MMCHOIIIUM KJiacCa TOYHOCTHU?

NJ-2 OIIK-1 IIpumenser
06a30BbIe 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTU4eCKOrO IUKIIa IPU
pellieHun 3a1a4d B 001acTu
9KOJIOTHHU U
[IPUPOAOIIOIb30BaHHN

12 Tema 12« ccnemoBanre MarHUTHOTO TOJIS ITOCTOSTHHOTO MarHUTa NA-1 YK-1 Ocymectsuser
1. Pacckaxxute yCTPOHCTBO SKCIIEPHUMEHTAILHOW YCTAaHOBKH W CONIEpYKaHWE | MOWCK, KPUTHIECKHUN aHAJIHI3
SKCIIEPUMEHTa MO0 M3Yy4YCHHIO 3aKOHa AMIEpa W HU3MEPEHHI0O HHAYKIUH | U CHHTE3 HH(OPMAIHH,
MarHuTHOTO HOJIS. MPUMEHSET CHCTEMHBIN
2. HauepTuTe 1 pa3psACHATE CXEMY HIEKTPHIECCKON [EIH YCTAaHOBKH. MOAXO, IS PETICHUS
3. Pacckaxknute ycTpOHCTBO aHAIMTHYECKHX BECOB M MPaBHJIO OOpAaIleHMs C | MOCTABJICHHBIX 3a/a4d
HUMH
4. Kak onpeensioT abCONMIOTHYIO MOTPEIIHOCTh MOKa3aHui amrepMerpa’? WJ-2 OIIK-1 [Mpumensier
5. Kak onpenenstoT OTHOCUTEIBHYIO U a0COIOTHYIO IIOTPELIHOCTH 0a3oBble 3HAHUS
HU3MEPEeHUs] MHAYKIIUU MarHUTHOTO 110JIs? €CTeCTBEHHOHAYYHOTO U

MaTeMaTH4eCcKoro IUKIIa PH
pelleHuH 3a7a4 B 001acTH
9KOJIOTHHU H
IPUPOJONOJIB30BAHUN
13 Tema 13 «ccnenoBaHue IEKTPONPOBOIHOCTH MOIynpoBonHUKoB. U3yuenne | M/I-1 YK-1 OcymectBiser
TIOJTYTIPOBOAHUKOBOTO JHOA» MIONCK, KPUTHYECKUH aHAIN3
1. Pacckaxute yCTpOWCTBO IOJYHNPOBOJHHKOBOIO AMO/A, HAUYEPTHTE CXEMY | M CHHTE3 MH(pOpManu,
Iroja U 0OBSICHUTE MIPHHIIMII €T0 PaboTHI. MIPUMEHSET CHCTEMHBIN
2. HauepTtuTe cxemy 3I€KTpHUIECKON LEMH SKCIEPUMEHTAIBHONH YCTAHOBKH M | TOXXOA AJISI PELICHUS
0OBSICHUTE ee. MOCTaBJICHHBIX 337124
3. Pacckaxure copep)KaHUE OSKCIIEPUMEHTa [0 M3Y4YEHHUIO BOJIBTaMIIEPHOM
XapakTepucTuku auona. Kaxoit Bux wuMeer rpaduk  BOJBTaMIEpPHOI
XapaKTEePUCTUKHU TIOJIYTIPOBOIHIKOBOIO nozaa?
4. Yto HaseiBacTCcs Kodb¢uimentoM BeimpsmicHus auoma? Hamummrte | WMJ-2 OIIK-1 [Ipumenser
bopmyny ko3 GuUIMeHTa BRIIPIMICHUS THOA. 0a30BbIC 3HAHUS
5. Kak ompenensioT aOCOMIOTHBIE MOTPENIHOCTH ITOKa3aHWH HMCIOJIB3YyEeMBIX | €CTECTBEHHOHAYYHOTO M
NIEKTPOU3MEPHUTENBHBIX TIPHOOPOB? MaTeMaTH4eCcKoro IUKJIa Mpu
6. Kak onpeznenstor abCOMOTHYIO M OTHOCHTENBHYIO IIOTPEIIHOCTH peleHnn 3a1a4d B o0actu
BBITTOJTHEHHOTO M3MEpeHHs Kod(QUIeHTa BBIIPSIMIICHUS 9KOJIOTHHU U
TIOJTYTIPOBOAHUKOBOTO 1Hoa? IPUPOJONOJIB30BAHUH
14 Tema 14 «MccnenoBanue mepeMeHHOTO U BRITIPSIMIICHHOTO ToKa rpu momomy | MJI-1 VK-1 OcymecTBnsier
ocumntorpaga» TIONCK, KPUTHYECKHH aHAIN3
1. HayepTuTe M pa3zbsCHUTE CXEMY 3JIEKTPHUYECKON Ilenu i HaOMIOAEeHUs | M CHHTe3 HH(OopMamuy,
OCIIMJUIOTPAMMBI IEPEMEHHOTO TOKA. MIPUMEHSET CUCTEMHBII
2. Haueptute M pa3bsiCHUTE CXEMY DJIEKTPUUYECKOW LENu sl HAOMIOAEHHS | MOIXOM JJISl PELICHHs
BBINPSIMJIAIONIETO ASHCTBHS U0/ MTOCTABJICHHBIX 3a/1a4
3. HaueprtuTe W pa3wbsCHHUTE CXeMy JJICKTpUuUeckou rernu it Habmonenus | MI-2 OIIK-1 [Mpumenser
JIBYXIIONTYTIEPHOTHOTO BBIIPSMIICHHUS IEPEMEHHOTO TOKA. 6a30BbIe 3HAHU
4. HauepTtuTe U pa3bICHUTE CXEMY JICKTPUUECKOMN IIeTH 7151 HaOII0AeHUS €CTECTBEHHOHAYYHOTO U
(bUIBTPYIOLIETo ISHCTBHS KOHIEHCAaTopa MaTeMaTU4eCcKoro UKIIa NpU
pelIeHnn 3a1a4d B obactu
9KOJIOTUU U
IPUPOAONONIBE30BaHHU
15 Tema 15 «M3mepenne nokasaresst NpeJIOMIIEHHS ¥ KOHIeHTparmu pactBopoB | M/I-1 YK-1 OcymecTsiser

pedpakToMeTpoM»
1. Pacckaxure ycTpOMCTBO M MPUHITUI pabOTH pedpakToMeTpa.
2. PacckaxkuTe comep)kaHue SKCICPUMEHTA M0 M3MEPCHUIO KOHIICHTPAIHMH H
ITOKa3aTelis MPEeIOMIICHHS PAacTBOPOB caxapa.
3. Pacckaxkute comepikaHue SKCICPUMEHTA M0 M3MEPCHUIO KOHIICHTPAIHMH W
TOKA3aTelisl HPEIOMIICHHS PACTBOPOB COJH

MOUCK, KPUTUUECKUI aHATIH3
U cuHTe3 HH(popManmy,
IIPUMEHSIET CUCTEMHBIN
HOJXOJ AJIS1 PELUEHUS
[IOCTaBJICHHBIX 3314

1. Tlosicaute, Kak TOCTPOUTH KaauOpoBOouHBIN Tpaduk? Kak, Mmoms3ysach
rpauKoOM, OTIPEIEIINTh KOHIIEHTPAIIHIO pacTBopa?

2. Kak B nanHO# paboTe HaXoaaT aOCOMIOTHYIO U OTHOCHUTEIIEHYIO
[OTPEIIHOCTH U3MEPEHUs] KOHLIEHTpALMK pacTBopa?

NJ-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTEMaTHYECKOTO IMKIIA IIPH
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penieHnn 3a1ad B o0acTu
DKOJIOTHH U
MPHUPOAOTIONB30BAHHU

16 Tema 16 «/3MepeHne pa3MepoB MajbIx 00bEKTOB pH oMoy Mukpockonay | M/I-1 YK-1 OcymecTsiser
1. Ha3zoBuTe OCHOBHBIE Y3JIBI U MEXaHM3MbI MHUKPOCKONA M OOBSICHUTE WX | IOMCK, KDUTHYECKUH aHAIH3
Ha3HAYCHHUE. U cuHTe3 UH(OPMAIHH,

2. Hammmmre u oObscHuTe (OpMynbl, JalolHe BO3MOXHOCTh HAaWTH | HPUMEHSET CUCTEMHBIH

yBEJIMYEHHUE OKYJIIpa, yBelIMUeHNEe 0ObEKTHBA M YBEIMYEHUE MUKPOCKOIIA MOJXOA JJISl peIICHUs
MTOCTaBJICHHBIX 3a/1a4d

3. Pacckaxure comepkaHme SKCHepuMeHTa, Hamummure U o0bscHuTe | M-2 OIIK-1 [Ipumenser

pacueTHble (HOPMYIBL: a) IO HM3MEPCHHUIO YBENHUYeHUS OOBCKTHBa, 0) 1O | 06a30BbIC 3HAHMS

HM3MEPEHUIO BETMYNHBI MUKPOOOBEKTA. €CTeCTBEHHOHAYYHOTO U

4. Kak B maHHOH pab0Te HAXOAAT NOTPEIIHOCTH YBEIHMUCHHUS MUKPOCKOTIA, MaTeMaTHIeCKOTO IUKIIA TIPH

pa3mepa MEKpooOBeKTa? pelmeHnH 3a1a4 B 00IacTu
9KOJIOTUH U
IPUPOAOIOJIB30BaHUU

17 Tema 17 «M3mepeHue npenesna pa3penieHust ONTHYECKOTO MPHO0pa NA-1 YK-1 Ocymectsnsger
1. Kakum o00pa3oM MOXHO YIyYIIUTh pa3pelIalolyl0 CIIOCOOHOCTh | MOMCK, KDUTHYECKUH aHaIH3
MHKpOCKoma? U cuHTe3 UH(OPMAIHH,

2. Pacckaxkute cojiepikaHue SKCIIEpUMEHTa MIPUMEHSET CUCTEMHBIHN
MOJIXOA JJISl peIIeHUs
MTOCTaBJICHHBIX 3a/1a4d
3. Hammmure u 00bsicHUTEe pacdeTHble (opmynsl o u3MepeHuro npexaena | M-2 OIK-1 [Mpumenser
pa3pemnieHns 00bEeKTHBa MUKPOCKOIIA. 0a30BbIC 3HAHUA
4. Kak B maHHOH pab0oTe HAXOAAT NOTPEITHOCTH TIPEIeiIa Pa3peIIeHIs? €CTECTBEHHOHAYYHOTO U
MaTEeMaTHIeCKOTO IUKIIA TIPH
pelIeHnH 3a1a4 B 00IacTu
SKOJIOTUH H
MIPUPOAOTIOIB30BaHUU
18 Tema 18 «/ccenoBanue BOJTHOBBIX CBOHCTB CBETa, U3MEPEHHUE THHBI N-1 YK-1 Ocymectsusier
CBETOBOM BOJIHBI IIPH MIOMOIIN TU(PPAKIIMOHHON PEIETKU P NPSMOM MIOUCK, KPUTUYECKUI aHAJIN3
MaJICHUH CBETa» U cuHTe3 UH(OPMAIHH,
1. OObscHUTE YyCTPOMCTBO AMMPAKIMOHHON pemeTkd. UYTo Ha3bIBacTCs | MPUMEHSICT CHCTEMHBIN
MOCTOSIHHOW IM(PAKIIMOHHON peleTku? TIOJIXOA JJISl PeIIeHUs
2. OObsICHUTE HCIOJB3YeMBIH B JaHHOH paboTe METON HM3MEPECHHUS JUIMHBI | IMOCTABICHHBIX 33139
CBETOBOW BOJIHBI, BEIBETUTE COOTBETCTBYIOIIYIO PACUCTHYIO POPMYITY
3. Pacckaxkute ycTpOHCTBO IKCIIEpUMEHTANBHON ycTaHOBKU U conepxanne | M-2 OIIK-1 [Mpumenser
SKCTIIEPHMEHTa [0 HW3MEPEHUIO [UIMHBI CBETOBOW BOJHBI MPH TIOMOIIM | 0a30BBIC 3HAHHS
T PaKITMOHHON PEIIETKH. €CTECTBEHHOHAYYHOTO U
4. Kak B 1aHHOH pab0oTe HAXOAAT OTHOCUTEIBHYIO U a0CONIOTHYIO MaTEeMaTHIeCKOTO IUKIIA TIPH
MTOTPENTHOCTH U3MEPEHHSI [UTMHBI CBETOBOH BOJHBI? pelIeHnH 3a1a4 B 00IacTu
9KOJIOTUH H
MIPUPOAOTIONB30BaHUU
19 Tema 19 «MccnenoBanue BOJTHOBBIX CBOHCTB CBETA, U3MEPEHHE JJTHHBI N-1 YK-1 OcymecTtaser
CBETOBOI BOJIHBI IIPH MOMOIIHN AU(PPAKIIMOHHON PEIIETKU IIPH HAKIIOHHOM MTOUCK, KPUTHYECKHUI aHATIN3
MaJICHUH CBETa U cUHTe3 HH(popMaruy,
1. OObsAcHUTE YCTPOWCTBO AMQPPAKIMOHHONW pemeTkr. UTo Ha3bpiBaeTCA | MPUMEHSIET CUCTEMHBIN
MOCTOSIHHOW IM(PaKIIMOHHON peleTku? TIOJIXOA JJISl PEIIeHUs
2. OObsicHUTE WCIIOIB3YEMBIH B JaHHOH paboTe METoJ M3MEpEHHs JUIMHBI | MOCTaBJIEHHBIX 3a/ad
CBETOBO BOJIHBI, BRIBEJIUTE COOTBETCTBYIOIIYIO PACUETHYIO OpPMYITy
3. Pacckakure ycTpoHCTBO 3KCHEpHMEHTalIbHOW ycTaHOBKM M copepxanue | M/I-2 OIIK-1 ITpumensier
SKCIICPUMEHTa 110 W3MEPEHWIO JJIMHBl CBETOBOWH BOJHBI NIPH IOMOIIM | 0a30BbIE 3HAHUS
T(HPAKIUOHHOMN PEHIETKY. €CTECTBEHHOHAY4YHOIO U
4. Kak B 1aHHO# paboTe HaXOsAT OTHOCUTEINILHYIO M aOCOIIOTHYIO MaTeMaTU4eCcKoro UKIIa NpU
MIOTPEITHOCTH N3MEPEHHsSI JUINHBI CBETOBOM BOIHBI? pemeHnH 3a1aq B 001acTH
9KOJIOTUH H
MIPUPOAOTIONH30BaHHU
20 Tema 20 «M3yuenune nonspuMeTpa, U3MEpPEeHHe KOHIIEHTPALUK PACTBOPOB NA-1 YK-1 Ocymectsuser

ONTHYECKH aKTUBHBIX BEIIECTBY
1. OGpscHHUTE SBICHHWE BPAIICHHUS IUIOCKOCTH KoJeOaHWH MONSIPH30BaHHOTO
CBETa: HANUIIUTE U OOBSCHUTE (POPMYITY, ONIPEACIIAIONIYIO 3aBHCUMOCTb yIJIa
MIOBOPOTA IUIOCKOCTH KOJIEOaHHH MOISIPU30BAaHHOTO CBETa OT KOHLEHTPAIMH
pacTBOpa ONTHUYECKU aKTHMBHOTO BEIIECTBA.

IIOMCK, KPUTUYECKUNA aHAIN3
U cuHTe3 HH(popMarmy,
[IPUMEHSIET CUCTEMHBIN
HMOAXOA JJISl pELICHUs
MOCTaBJIECHHBIX 3a]1a4
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2. Pacckaxurte yCTpOWCTBO, MPHHIKIT PabOTHI MOJSIPUMETPA U COJICPIKAHUE
SKCIIEPUMEHTa MO0 W3MEPEHUIO VYAEIBbHOTO BpalleHUs M KOHIEHTpAaILUH
pacTBOpa ONTUYECKU aKTUBHBIX BEIIECTB

3. Uro mnokaseiBaeT koaduumeHt, HazpiBaeMblid ynenbHbIM BpameHueMm? | M/1-2 OIIK-1 ITpumenser
3aBUCHUT JIM 3HAYCHUE YAEJHHOTO BpAIlIEHHs OT JUIMHBI CBETOBOHW BOJHBI? | 0a30BbIE 3HAHUS
Hamumure u o0bscHuTe (OpMYITy W EAMHMIy H3MEPEHHs YIAEIbHOIO | €CTECTBEHHOHAYYHOTO M

BpaIlCHHS. MaTEMaTHYeCKOTO IMKIIA TIPH
4. Yto moka3pIBaeT KOHIICHTPAIUsS pacTBopa’? pelleHuH 3a7a4 B 00IacTH
5. ITo kako#i hopMye onpeAeIIIoT KOHIIEHTPAIMIO pacTBopa B pabore? 9KOJIOTHH H

6. Kak B maHHOI paboTe HAXOAAT MOTPEIIHOCTH HM3MEPEHHH YIENBHOTO | MPHPOIONOIH30BAHIH
BpalleHHs U KOHIICHTPAIINH pacTBopa?

21 Tema 21 «I'paxyupoBKa CIIEKTPOCKOIIA M UCCIICIOBAHUE CIIEKTPOBY NA-1 YK-1 Ocymectsuser
1. Kakue crieKTpbl Ha3bIBAIOTCS CIICKTPAMHU HCITYCKaHUS? MOUCK, KPUTHYESCKHI aHAIN3
2. [Jlaiitre ompenmeneHue W OOBSCHUTE MEXaHW3M TMOJYYCHHS CIEKTpa | W CHHTE3 HH(POPMAIIH,
MOTJIONICHUS. MPUMEHSCT CHCTEMHBIT
3. Uto Takoe CIEeKTpaIbHBIA aHATU3? TOJIXO JJTsl PEIICHUS

4. Pacckaxute COACPIKAHNUC DKCICPUMCHTA IO I'PpaflyUPOBKE CIICKTPOCKOIa U IIOCTABJICHHBIX 3a1a4
M3YUCHUIO CICKTPOB MCIIYCKAHHNA U TTOTJIOMICHUSA

5. Urto sBusieTcs W3My4yaTeNsMu JWHeHdatoro, criomHoro u monocaroro | MJI-2 OIIK-1 Ilpumensier

CHEKTPOB UCITYyCKaHU? 0a3oBble 3HAHUS

6. OObscHHTE MeXaHH3M IIOJYYeHHsl JIMHEHYaTOro CIEeKTpa MCIYCKaHUsS | €CTeCTBEHHOHAY4HOIO U

BOZIOPOAA. MaTeMaTH4YECKOI0 LIMKJIA [IPU

7. PacckaxuTre yCTpOWCTBO M NPHHIMII pabOTHI CHEKTPOCKOINA; HAa MAMATh | PEIICHWH 3a1ad B 00IacTH

HAYEPTHUTE XOf Ty4eH B CIIEKTPOCKOIIE 9KOJIOTUH H
IIPUPOIOIOIb30BAHUH

Otuer OLCHUBACTCA II0 YCMOTPCHHUIO HNPCIIOAABaTCIIA OI.[CHKOﬁ COTIIMYIHO», «XOPOIIO0»,
«YOOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPHUTCILHO» HIIN OHCHKOfI <GauTCHO», «HC 3a4TCHO». OHGHKa
«Ba4TCHO» CTaBHUTCA O6y‘IaI-OH_II/IMC$[, YPOBCHB 3YVH KOTOPBIX COOTBETCTBYCT KPHUTCPUSM,
YCTAHOBJICHHBIM [JId IIOJIOKHUTCJIIBHBIX OILICHOK (((OTJH/I‘-IHO)), «XOpOoLo», <<YI[OBJIGTBOpI/ITeJII>HO))).
OI_IGHKa 00BABIIAETCS o6yqafomeMyc;1 HCTIOCPCACTBCHHO IIOCJIC CAa4YU OTUCTA.

Ikana Kputepuu oneHuBaHus

- U3JIOKCHUE MaTepuraljia JOTUIHO, TPAMOTHO,
- CBO6OZ[HOC BJIaICHUC TCpMHHOHOFHeﬁ;
- YMCHUC BbICKA3bIBATh U 000CHOBaTh CBOM CYXXACHUA ITPU OTBETC HAa KOHTPOJIbHBIC

OueHka 5
BOTIPOCHI;
(oTH4HO)
- YMEHHUE ONHCHIBAThH 3aKOHBI, SBJICHUS U MPOIECCHI;
- YMEHHUE MPOBOIUTD U OICHUBATh PE3YIIBTAaThl H3MEPEHHIA;
- CIIOCOOHOCTP pemniaTh MPAKTHYCCKUE 38191
- U3JI0KEHUE MaTepHalia JJOTHYHO, TPAMOTHO;
Ouetixa 4 - cBOOOIHOE BIIAJICHUE TEPMUHOJIOTHEH;
(xoporo) - 0CO3HAHHOE MPUMCHEHUE TEOPETHUCCKUX 3HAHHIA JJIs1 ONTMCAHKS 3aKOHOB, SIBJICHUHN U

MIPOIECCOB, PENICHNsI KOHKPETHBIX MPAKTHUECKUX 3a]1a4, MPOBEICHUS U OLEHUBAHUS
pe3yabTaTOB M3MEPEHUH, HO cojiepaHue U (hopMa 0TBETa UMEIOT OTAEIbHBIE HETOYHOCTH

- U3JIOKEHUE MaTepualla HeTOIHO, HETIOCIE0BATENbHO,

- HETOYHOCTH B OIPEICTICHUN OHATHH, B IPUMEHEHIH 3HAHUH I ONMCaHUS 3aKOHOB,
Orenka 3 ABJICHUH U MIPOIIECCOB, PEIIECHHsSI KOHKPETHBIX MPAKTHUECKUX 3a/1a4, TPOBEACHHS U

(YIOBIETBOPUTEIHHO) OILICHMBAHUS PE3yJIbTATOB N3MEPEHUIA,

- 3aTpyAHEHUS B 000CHOBAHUH CBOUX CYXICHUH;

- oOHapy’>KMBaeTCsl HEJOCTATOYHO NITYOOKOe MOHUMaHKe M3Y4YEHHOTO MaTepuaa

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

- He3HaHUE OCHOBHOTO MaTepralia yueOHO! MporpaMMBsl, JOMYCKAIOTCs TpyOble OIIHOKH B
U3TI0KEHUU

Onenka 2
(HeYOBJIETBOPUTEIHHO)

4.1.3. TectupoBanue
TectupoBanne nCmONB3yeTCS A OLEHKH KauyecTBa OCBOEHHS OOYydYaroIIMMCS OCHOBHOW
npodeccuoHalbHOW 00pa30BaTeIbHOM NPOTrpaMMbl 0  OTAEIABHBIM TE€MaM WM pasJienaM
JUCHUITIINHBI. Tect MMpEaACTaBIIsICT coboit KOMIIJIEKC CTaHAApTU3UPOBAHHBIX 3a)IaHPII>'I,
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MO3BOJIAIOIIMN  YIPOCTUTh  IPOLEAYPY H3MEpPEHUs 3HAHUU

U yMEHHH OOydYarOLIHXCS.

OOyuaromuMcsl BBIJAIOTCS TECTOBBIE 3a/laHus ¢ (OPMYIUPOBKOM BOIMpOCa MU MPEIIOKEHUEM

BI:I6 paTb OAWH HpaBHHBHBIﬁ OTBCT M3 HCCKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne OueHOUHbIE CPEeICTBA Kon 1 HauMeHOBaHUE UHIMKATOPA
TunoBele KOHTpPONBHBIE 3aiaHus W (WJIM) UWHBIE MaTepHabl, KOMIIETEHITHH
HEOOXOMMMEBIE IS ONEHKHN 3HAaHWH, YMEHHH, HABBIKOB U (WJIM) OTBITA
JEATEIIBHOCTH, XapaKTEePHU3yIOMHX Cc(HOPMUPOBAHHOCTh KOMIIETCHIIUH
B TIPOIIECCE OCBOCHHS AUCIUILUINHBI

1 | Ilpu ymeHbIeHny B 4 pa3a JIMHBI HAITH MAaTEMaTHIECKOTO MasTHAKA NA-1 YK-1 OcymecTBisieT IOUCK,
MEPHOJ] KOJICOaHuS ... KPUTHUYECKUH aHaJIHN3 U CHHTE3
1) He u3MeHUTCS WHPOPMAIINH, TPUMEHSIET CHCTEMHBII
2) yBenuuurcs B 4 pasa TIOAXO[ JUISl PEILICHUS] TOCTABICHHBIX
3) yBenuuurcs B 2 pasa 3a1a4y
4) ymenpIuTcs B 2 pasa
2 | KocMmuueckuii kopabib ¢ IBYMsi KOCMOHABTaMH JIETUT CO CKOPOCTBIO
v=0,8¢ (C - ckopocTh CBETa B BaKyyMe) B CHCTEME OTCUETa, CBI3aHHON
C HEKOTOpOH maHeTol. OMH U3 KOCMOHABTOB ME/IJICHHO
MIOBOPAYMBAET METPOBBIH CTEPKEHb U3 TOJIOKEHHS 1,
MEPIEHANKYIIIPHOTO HAIPABICHUIO JBIDKCHUS KOPAOIIs, B IIOJIOXKEHHE
2, mapaienbHOE HANPaBICHHUIO ABWKEHHA. J[TMHa 3TOT0O cTep)KHS ¢
TOYKHM 3pEHHS HAOIMIOAATENsl, HAXOAMIETOCs Ha IUIAHETe, ...
1) m3mensiercst ot 1,0 M B monoskernu 1 10 0,6 M B IIOJIOKEHUH 2
2) uzmenstercs ot 1,0 M B mooskeruu 1 10 1,67 M B MOJIOKEHHH 2
3) paBna 1,0 M npu 110001 €0 OpUCHTAIIUA
4) usmensiercsi ot 0,6 M B nostoxkennu 1 10 1,0 M B mosiokeHuu 2
3 | Ilpu norpyxeHun B >KUAKOCTh KalWLIAPHOH CTEKISTHHOM TpyOKH
YPOBEHb JKHJIKOCTH B HEH IMOAHMUMaeTcs Ha 4 MM HaJ YpOBHEM
JKUJIKOCTH B COOOLIAIOMIMMCS ¢ HUM cocyde. Eciu B3sTh Kanmuuisip
JUaMeTp, KOTOPOro B 2 pa3a OoJIbIle, TO BHICOTA MOMHATHS KHIKOCTH B
HeM OyneT paBHa MM.
1)2
2)4
3)8
4) 16
4 | JIng M30TepMHUYECKOTO POIecca CIPaBEAINBEI COOTHOIICHHUS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const
5 | Ecnu BenuuuHy 3apsijia YBEIUYUTH B 4 pasa, TO 3HAYCHUE
ANEKTPUYECKOTO TOKA B LETIH ...
1) He u3MeHuTCS
2) yBenuuutcs B 2 pasa
3) yBenuuurcs B 4 pasa
4) ymeHbmuTcs B 4 pasa
6 | Hocurensimu 31€KTpUUECKOTO TOKA B AIIEKTPOJIUTAX SIBISIOTCS ...
1) npoToHsI
2) 3J1eKTPOHBI
3) noHbI
4) HEUTPOHBI
7 - 9TO  BemlecTBa,  oONajgarome  CHOHTAHHOM

HaMarHW4YeHHOCTBhIO, TO €CTh OHM HaMarHWYeHbl /AK€ B OTCYTCTBUU
BHEIIHETO  MarHUTHOro 1mojis. B cBoel  CTpyKType HMEIOT
MHKPOCKOIUYECKUE 30HBI — JIOMEHBI. [Ipy BHECEHHH UX BO BHEIIHEE
10JIe BCE JOMEHBI TOBOPAYMBAIOTCS CBOMMHM MAarHUTHBIMH MOMEHTaMU
B OJHY CTOpDOHY, B pe3ylbTare BEUIECTBO HAMarHUYMBAeTCS U
3HAYNTENIFHO yCHUJIMBAeT BHEUIHee MarHuTHoe moie. [Ipu ocnabiennn
BHEIIHETO MAarHUTHOIO TMOJISI JI0 HYyJAs COXpaHsAeT OCTaTOYHOE
HaMarHMYWBaHWE. MarHuTHasl MPOHUIIAEMOCTh BO MHOTO pa3 OoJbIie
1, oHa 3aBUCUT OT HANPSHKEHHOCTH MarHUTHOrO mojs. BHauane
MarHuTHas MPOHULIAEMOCTh pacTeT ¢ yBenndeHuem H 3arem, pocruras

MAaKCUMyMa, HAYMHACT YMCHLIIATLCSA, CTPEMACH K CAMHHUIIC (B cj1ydae
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CHJTBHBIX TTOJIEH).

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) IapamarueTuku

4) IonsipHble AUAIEKTPUKU

8 | Jlna moBbImIeHMS Tpenesia paspelieHus OObEKTHBAa MHKPOCKOIIA
HeoOxonuMmo ... (Beibepure Bce BepHbIC BapHaHTHI OTBETA)
1) yBeTMYHTH ITOKA3aTeIb MPEIOMIICHHS CPEJIbI
2) yMEHBIINTH TTOKa3aTelb MIPETOMIICHHS CPEIbI
3) ocBeTUTH MUKPOOOBEKT CBETOM C MEHBIIIEH IIIIHOM BOJIHBI
4) OCBETHTh MUKPOOOBEKT CBETOM C OOJIBINIEH THHOW BOJHBI
5) YMEHBLINTH YHCIOBYIO aEPTYPY
9 Ecnu yacTuiipl UIMEIOT OIMHAKOBYIO AJIMHY BOJIHBI Jie bpoiins, To
HaMMEHBIIIEH CKOPOCTh O0NIAJaeT ...
1) ansda-yactuna
2) mpoToH
3) anektpon
4) HeittpoH
10 | U3 cooTHOIIEHHs] HEONPENENICHHOCTEH SHEPrUM M YacCTOTHI CIEIYET,
970 ...
1) ecnu MBI 3HAEM HMIIYIBC MHUKPOYACTHIBI, TO €€ KOOpIHHATA
CTaHOBHTCS HEOTPEICICHHON
2) cucTeMa, MMEIONIas HEKOTOPOe BpeMs JKU3HHM, HE MOXET ObITh
0XapaKTepH30BaHa ONPECICHHBIM 3HaUCHUEM YHEPTHA
3) ecii MBI 3HAEM HMITYJIEC MUKPOYACTHIIBI, TO €€ IHSPTUs CTAHOBHUTCS
HEOoTpeeICHHON
4) cucrema, UMEOIIas HEKOTOPOE 3HAYCHHE YacTOTHI, HE MOXET OBITh
OXapaKTepH30BaHa ONPEICICHHBIM 3HaUCHHEM SHEPTUH
1 | Ckopoctb Msiya Maccoit 50 1, GpOIIEHHOTO BEpTHKAIBHO BBEPX, Na-2. OIIK-1
MeHseTcs 1o 3akoHy v=12-10t. 3HaueHne MOAYIIs UMITYJIbCa MsTua IIpumensier 0azoBbIe 3HAHUS
gepes3 2 CeKyH/IbI MOCIe Havyalia ABMXKEHUs paBHo _ krem/c. (0,4) €CTECTBEHHOHAYYHOTO u
1)04 MAaTeMaTH4ECKOToO LMK npu
2) 400 pEIICHUH 3a/1a4 B 00JIACTH 3KOJIOTHH U
3)-04 MIPUPOAOTIONH30BAHIH
4)4
2 | Ha wactumy, HaxomsuIytocsi B Havyaje KOOPJMHAT, IEHCTBYET CHJIa,
BEKTOP KOTOPOH omperensercs BeipaxkeHneM F=21i +3j . Pabora,
COBEpIIEHHAs 3TOH CHIION TIPH NepeMEIIEeHUN YaCTUIIbI B TOUKY C
koopawHatamu (5;5) pasHa _ JIx.
1) 15
2) 25
3) 23
4) 10
3 | Ilpu yMeHbIIEHHH CKOPOCTH ABHIKEHHS MOJIEKYIl B 4 pa3a JaBieHue
rasa pasa.
1) yBenmuumiocs B 2
2) yMEHBIIIIOCH B 4
3) yBenm4miocs B 4
4) yMEHBIIMIOCH B 2
4 | UneanbHOMY OJJHOATOMHOMY Ta3y Iepeaaii KOJIn4ecTBo TeroTs! 700
Jx u ra3 cosepiumi padory 600 [x. BHyTpeHHsIs sHEprus rasa npu
oToM paBHa ___ JIxk.
1o
2) 100
3) - 100
4) 1300
5 | Ilpu yBesnmueHUn cUIIbl TOKA B 4 pa3a KOJIMYECTBO TEIUIOTHI,
BBIJICTISIEMOE Ha CONPOTHBIICHUH 32 TOXKE BPEMsl, YBEJIUUUTCS B
pas(-a).
12
2)8
3)4
4) 16
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6 | B ocHOBe moyYeHUS IEPEMEHHOTO SJIEKTPHIECKOTO TOKA JIEIKHUT
SIBIICHUE ...

1) 251eKTPOMArHUTHO M UHYKIIUH

2) caMOMHYKIIUH

3) aneKTpoCTaTUYeCKON HHIYKIIUNU

4) snekrpuzanyu

7 | DAeKTpOMarHUTHBIC BOJHBI, 00NMaqaroIue OOJBIION MPOHUKAKOIICH
CIOCOOHOCTHIO, BOSHUKAIOIINE TIPU B3PBIBE SICPHOTO OPYKHUS
BCJIC/ICTBHE PAIMOAKTUBHOIO pachaja siaep, Ha3bIBakoT ...

1) pagnoBoTHAME

2) PEHTTEHOBCKHM H3JIydeHUEM

3 undpakpacHbIM H3Ty4IECHHEM

4) raMMa-u3IyICHHEM

8 | AudpaximoHHas penieTka OCBemaeTcs 3eIeHbIM cBeToM. [Ipu
OCBEIIIEHUH PEIIETKH KPACHBIM CBETOM KapTHHA JTU(PPAKIIMOHHOTO
CIIEKTpa Ha IKpaHe ...

1) cy3utcs

2) pacmmpurcs

3) He U3MEHUTCS

4) ncuesHer

9 | OauH # TOT e CBETOBO#! MOTOK MaJaeT HOPMAJIFHO Ha 3epKaIbHYIO U
a0COIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHNE IaBJICHHUS CBETa Ha
MIEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

10 'maBHOE KBAaHTOBOE YUCJIIO N=3. MaKkCUMaIbHOE KOJINYECTBO
QJICKTPOHOB JI1 JAHHOT'O COCTOAHUSA PABHO ...

1) 32

2) 18

3)8

4)2

Ilo pesympratam Tecra OOYyYarOLIEMYCSl BBICTABJIETCS OLEHKA «OTJIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEILHOY.

Kputepun onenuBanus orsera (Tabil.) TOBOASTCS 10 CBEACHHS OOYyYaroIIMXCs 10 Hadajia
TeCcTHpoBaHus. Pe3ynbrar TecTupoBaHHs OOBSBISETCS OOYYarOLIEMYCS HEMOCPEICTBEHHO IOCIe
€ro CAa4H.

IIxauaa Kputepuu onenuanus (% npaBHJIbHBIX 0TBETOB)
Orenka 5 (OTJIMYHO) 80-100
Orenka 4 (xoporiio) 70-79
Orrenka 3 (YIOBICTBOPUTEIILHO) 50-69
Ornenka 2 (HEYIOBJIETBOPUTEIHHO) menee 50

4.2. Tlpoueaypsl 4 OLEHOYHbIE CPEACTBA JIJIsI MPOBEAEHHUS MPOMEKYTOUHOM aTTeCTAIUN
4.2.1 3auer

3ager sBhseTcs (GOpPMOM ONEHKH KadecTBa OCBOCHHS OOYYaroNIMMCS OCHOBHOMU
npodeccnoHaIbHON 00pa3oBaTeNbHONW MPOTpaMMbl MO pazaenaM JucHUIUIMHBEL. [lo pesymbratam
3a4eTa 00yJaromeMycsl BRICTABIISICTCS OIICHKA «3aYTCHOY» WITH «HE 3aU4TCHO.

3a4eT MPOBOAMUTCS MO OKOHYAHWM YTCHHS JICKIIMA U BBITTOTHEHUS JTA0OPATOPHBIX 3aHSATHM.
33‘-ICT HpI/IHI/IMaeTCSI HpeHOJIaBaTeJ'IHMI/I, YUTAKIIUMU JICKIIUU 110 JIaHHOﬁ JUCHUITIINHE. B cnyqae
OTCYTCTBHSI BEAYIIETO TpenojaBarenss 3adeT IMPUHUMAETCS TMperojaBaTelieM, Ha3HAYeHHBIM
pacriopsbkeHreM 3aBeayromiero kadempoi. C paspemieHus 3aBeayromiero kadempoid Ha 3adere
MOJKET MPUCYTCTBOBATH MPETOAaBaTeNb Kadeapbl, MPUBICUESHHBIN I TOMOIIIH B IPUEME 3a4eTa.

[IpucyTcTBHMe Ha 3adere IperogaBaresied ¢ Jpyrux Kadenp Oe3 COOTBETCTBYIOIIETO
pacmopsDKeHUsT PEeKTOpa, MPOpEeKTopa MO Y4eOHOM, BOCHHUTATEIbHOW padoTe U MOJIOACKHOM
MOJIUTUKE VI 3aMECTUTEIIS qupekTopa MHCTUTYTA TI0 yaeOHOM paboTe He JOIMyCKaeTCs.
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dopma npoBesieH s 3aueTa — YCTHBIM OMpoc Mo OuseTaM Wik TeCTUPOBAHUE, ONIPEIEIIIeTCs
kagenpoi 1 TOBOIATCS 10 CBEACHUS O0y4YaIOLIMXCsl B Hayalle CeMecTpa.

JUia mpoBeneHMs 3adyeTa BEAYIIMH IIpEnojaBaTellb HakaHyHE IMOJIy4aeT B JAUpPEKTOpare
3a4€THO-3K3aMEHALMOHHYIO BEJIOMOCTb, KOTOpas BO3BpAILIAEeTCA B AUPEKTOpAT MOCIE OKOHYAHUS
MEPONPUSITHS B IEHb IIPOBEICHNUS 3a4€Ta WIM YTPOM CIEAYIOUIETO JTHS.

Bo Bpemsa 3auera oOyuaromuecs MOIYT IIOJb30BAaThCSl C  Pa3pelleHUs] BEAYILEro
IpernojaBaTesisi CIPaBOYHON M HOPMATUBHOW JTUTEPATypPOH, IPYTUMH MTOCOOUSIMU M TEXHHUECKUMHU
CpEeACTBaMH.

Bpemst moarotoBku oTBeTa B yCTHOM (pOpMe IpHU cllaue 3a4eTa JOKHO COCTABIIATh HE MEHEe
20 MuHYT (110 JKEeJTaHUIO 00YYaIOLIeroCcs OTBET MOXKET OBITh JOCPOUHBIM). Bpems orBeta - He Gonee
10 MunyT.

[IpenonaBarento NpenoCTaBIsSeTCA MPaBO 3a4aBaTb OOYdYAIOIIMMCS JIOMOJIHHUTEIbHBIE
BOIIPOCHI B paMKax MPOrpaMMbl AUCLUIUINHBL.

KauecTBeHHass OlLleHKAa «3auTEHO», BHECEHHAs B 3aU€THO-3K3aMEHAIlMOHHYIO BEJAOMOCTb,
ABJISIETCS PE3YJIbTATOM YCIELIHOIO YCBOEHUS y4eOHOI0 MaTepuaia.

[IpenonaBarenn HECYT NMEPCOHAIBHYIO OTBETCTBEHHOCTh 332 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHMsI 3amuceil o pe3ynbTarax MPOMEKYTOYHOM aTTecTallud B 3a4€THO-3K3aMEHAI[MOHHYIO
BEJIOMOCTb.

Ecnu obyuaromuiicss IBWICSA Ha 3a4€T M OTKA3aJICsl OT MPOXOXKIECHUS aTTeCTallud B CBA3U C
HEIO/rOTOBIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTb €MY BBICTABIIIETCS OLIEHKa
«HE 3aU4TEHO.

HesiBka Ha 3ayer oTMedaercs B 3aY€THO-IK3AMEHALIMOHHOW BEIOMOCTH CIOBAMH «HE
SIBUJICSD.

Hapymienue nucuuIuiMHbI, CIMCHIBAHUE, UCIOIb30BaHUE OOYYarOIIMMUCA HEpa3peIIeHHbIX
HEYaTHBIX M PYKOIMCHBIX MarepuajoB, MOOMJIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITbIOTEPOB, HOYTOYKOB U IPYTrUX BHUJIOB JINYHOW KOMMYHHUKAI[MOHHON U KOMIIBIOTEPHON TEXHUKHU
BO BpeMs 3ayeTa 3ampelieHo. B ciydyae HapylieHus 3Toro TpeOoBaHMs NpernojgaBareib 00s3aH
yAQJINTh 00yYaroIerocst U3 ayIuTOPUU U IPOCTABUTh EMY B BEIOMOCTH OLICHKY «HE 3a4TEHO».

OOyyaromumcsi, He CIaBIIMM 3a4eT B YCTAaHOBJIEHHBIE CPOKU IO YBA)KUTENbHOM NMpUYMHE,
MHAUBHUAYaJIbHbIE CPOKH MPOBEICHUS 3a4€Ta ONpeesIoTCs 3aMecTUTeneM aupekropa MHucruryra
1o yyeOHoii padore.

OOyyaromuecsi, HMMEIOIIME aKaJEeMHYECKYI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B CPOKH,
onpenenseMble YHuBepcuTeToM. WHpopmanus o JHMKBHJIALMM 33J0DKEHHOCTH OTMEYaeTcsl B
HK3aMEHALIMOHHOM JIUCTE.

JlonmyckaeTcst ¢ paspelleHus 3amecTuTens aupekropa MHctutyra mo yuebHO# pabore u
JIOCPOYHAs C/lada 3a4eTa ¢ 3alKChI0 PE3YIbTATOB B AK3aMEHALMOHHBIN JIUCT.

WMHBanuap! ¥ MLa ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMHU 37I0POBbSI MOTYT CIaBaTh 3a4e€Thl B
CPOKH, YCTaHOBJICHHbIE MH/IMBUTyaIbHBIM y4e€OHBIM IUTaHOM. VIHBamuAbI U JIMLa C OTpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10pPOBbs, UMEIOIIME HAPYLLIEHUS OMIOPHO-IBUTATEIBHOIO allapara, JOIyCKatTCs
Ha aTTeCTAlMOHHbIE UCTIBITAHUS B COITPOBOXKIEHUH aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Iponienypa nmpoBeeHUsI TPOMEXYTOUHOM aTTecTalMu A OCOOBIX CllydaeB M3J0KEHa B
«[lonoxkeHnn O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH U NMPOMEXYTOYHOU arTecTalu o0y4arouXxcs
no OITOII 6akanaBpuara, cnenuanurera u Maructparyps» @I'bOY BO FOxHo-Ypansckuit [AY.

[IIkana ¥ KPUTEPUH OLIEHUBAHMs YCTHOTO OTBETa 00y4aloUIerocst mpeicTaBieHbl B TAOIUIIE.

IIxana Kpurtepuu oueHnBanus

oOydJaronuiics TMOKa3bIBaeT 3HAHHE IPOTPAMMHOIO MaTepHaja, YCBOGHHE OCHOBHON M
JIOTIOJIHUTEJIbHOM JIUTEPATyphbl, PEKOMEHAOBAHHOW IIPOIpPaMMOM JHUCUUIUIMHBI, YMEHUE
MPaBUIBHO TNPUMEHHWTh YCBOEHHBIC 3HAHMA IS OOBSCHEHWS SBICHHH M IPOIECCOB,
BJaJeeT HaBBIKAMH DPAaOOTBI C M3MEPHUTENBHBIMH TNPHOOpaMH (IOMyCKaeTcs HaINYHe
OrneHka «3a4TeHO» MaJIO3HAYUTENIFHBIX OHIMOOK WIIM HEIOCTATOYHO TIOJNIHOE PACKPBITHE COAEPIKAHUS
BOIIPOCA, WJIM MOTPENTHOCTD HETTPUHINIINAIBHOTO XapaKkTepa B OTBETE Ha BOIPOCHI).
JIOTIOTHUTENBHEIM YCIIOBUEM MOIYYEHHUS OLEHKU «3a4T€HO» MOTYT CTaThb XOpPOIINE
[IOKAa3aTeId B XOIE€ IIPOBEACHHUs TEKYILErO0 KOHTPOJISA M CHCTEMAaTH4YeCKas aKTHUBHAs
paboTa Ha 3aHATHAX

OHGHK& «HC 3a4YTCHO» HpO6eJ’ILI B 3HAHUAX, YMCHHAX W HABbIKAX MNPHUMCHCHHS OCHOBHOI'O IIPOIrpaMMHOIO
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| Marepuana, NPUHIMIHAILHBIC OIIMGKH IPH OTBETE HA BOIPOCHI

Bomnpocsl k 3auery

O1eHOYHBIE CpeNCTBa

TumoBble KOHTPOJBHBIC 3afaHus ¥ (WJIHM) WHBIC MaTepUAbl, HEOOXOIMMEIC IS
OILICHKM 3HAaHWiH, YMEHUH, HaBbIKOB U (WIM) OIbITa JACSITEIBbHOCTH,
XapaKTePU3YIOUMX CPOPMHUPOBAHHOCTh KOMIICTCHIIMH B TIPOIECCE OCBOCHHUS
JICTIATUIAHBI

Kox 1 HanmMeHOBaHUE
HHIAKATOpa
KOMIIETEHIINHU

. ®u3nveckue BENUIUHbI ¥ UX BUMIBIL.

. I3Mepenue TuHENHBIX BETUYNH JTUHEUKOM.

. I3mepenne pa3MepoB MPeIMETOB ITAHTCHINPKYIIEM.

. I3Mepenne npoMeKyTKOB BPEMEHH CEKYHIOMEPOM.

. MeTonuka BBIMIONHEHNS OHOKPATHBIX HETIOCPEICTBEHHBIX H3MEPEHHH.

. MeTonuka BBITIOHEHNSI MHOTOKPATHBIX HETIOCPEICTBEHHBIX H3MEPEHHUI.

. I[IpaBuia nozcyeTa KOJIMYECTBO 3HAYALIUX LU(P B YHCIE.

. I[IpaBuina okpyriieHHs: TPUOIMKEHHBIX YHCEIT.

. MeTonuka BBINONHEHNST KOCBEHHBIX H3MEPEHHH.

10. I'pachuueckuii ciocod npencTaBiIeHus Pe3ynbTaToB H3MEPEHHSI.

11. Usmepenue xoodduimeHTa TpeHUs CKOJBXKEHUS Tell 10 IIOBEPXHOCTH
YCTaHOBKH.

12. V3mepeHne UMIyabca CHCTEMBI 10 B3aUMOJEHCTBHS TETl, €€ COCTaBIISIONIHX.

13. M3mMepeHne UMIyIbCOB TEJ ITOCIE UX B3aUMOJCHCTBHS.

14. HccnenoBanne 3aBHCHMOCTH YIVIOBOTO YCKOPEHHS BpAIIafoOLIErocsl Tena OT
MOMEHTA Bpallaonel cuitbl (IIpH OCTOSTHHOM MOMEHTE HHEPIIHH).

15. YcTpolicTBO U IpHHIUT PabOTH MATEMaTHIECKOTO MasTHUKA.

16. HabnroneHue BIUSIHUS JUIMHBI MasTHUKA Ha TIEPHOJ] €T0 KoJeOaHusl.

17. V3mepeHue ycKOpeHuUs: CBOOOHOTO MaACHHS.

18. YcrpolicTBo U mpuHIMI paboThl BUcKo3uMeTpa OcTBajbaa.

19. Usmepenue ko3 dunmenTa BI3KOCTH KHUIKOCTH BHCKo3uMeTpoM OcTBaiibaa.

20. U3mepenue koddduimenTa HaTSHKEHUs! KHUIKOCTH.

21. VzydyeHue 3aBUCUMOCTH CTpeENIbl NPOruba OT BEIMYUHBI CHIIBI, BBI3BIBAIOILCH
n3ruo.

22. M3mepenne MOyIisl yIpyrocTH KOCTHOHM TKaHH.

23. AnropuTM BBIIIOJHEHUS OIHOKPATHOTO HEMOCPEACTBEHHOTO HM3MEPEHHS
ANIEKTPOU3MEPHUTEIHHBIM IPHOOPOM ¢ 0003HAYEHHBIM KJIACCOM TOUYHOCTH.

24. AnropuTM BBIIIOJHEHUS OIHOKPATHOTO HEMOCPEACTBEHHOTO HM3MEpEHHS
NEKTPOU3MEPHUTEIHHBIM TPHOOPOM, HE MMEIOIIETO KIIaCC TOYHOCTH.

25. VYeTpoHCTBO M NpHHOMI pPaboTHl mpubopa Uid OIpeAeieHUus WHIYKIHH
MarHuTHOTO HOJIS.

26. HccrnenoBaHue 3aBHCHMMOCTH BEIMYMHBI CWJIBI AMIepa OT CHIIbI TOKa B
IIPOBOJTHHKE.

27. Vi3mepenue MHIYKIMHM MarHUTHOTO TOJIM MOCTOSIHHOTO MarHuTa.

28. DiekTpuyecKast Uenb Ul U3y9eHHs TOJTyTIPOBOIHMKOBOTO IHNO/A.

29. CHsTHE BONBTAMIIEPHON XapaKTEPUCTHUKH THO/A.

30. N3mepenne ko3 duitneHTa BRIIPSIMICHAS HO/A.

O 00NN N AW

na-1 yK-1
Ocy1iecTBIsIeT TOUCK,
KpUTUYECKUH aHAJIU3 U
CHHTE3 WHPOPMAITIH,
TIPUMEHSIET CUCTEMHBIN
TIOAXO, JUIS PEIICHUS
MOCTaBIICHHBIX 33134

31. Tepmomerpom c¢ wneHoit nenenus 0,5°C u3Mepuiu TeMiepaTypy Tena U
nonyuunu 3Hadenue 20°C. IMorpemmnocts npu6opa — 0,5°C. 3anucars HCTUHHOE
3HauU€HMEe TEMIIEPATYpPHI TENA.

32. IllranreHnupkyneM ¢ neHoit nenenus 0,1MM W3MepwiM JuameTp LIapUka U
nonyuniau 3HaueHue 14,4mm. IMorpemmocts mpubopa paBHa 0,05Mm. 3ammcars
HCTHHHOE 3HAYCHHE AUaMeTpa IapuKa.

33. CekynmomepoMm c 1eHoi jgenenust 0,2c M3MEpUIIM MPOMEXKYTOK BPEMEHH H
nonyunian 3Hadenue 5,8c. IlorpemHocts mpubopa cocraBiseT lc 3a 30 muH.
3amucars UICTUHHOE 3HAYCHNE TIPOMEXKYTKa BPEMEHH.

34. M3MepuTenbHOM JIEHTOM ¢ 1eHoi aeneHus 0,5¢cM M3MEpUITH JUTMHY MPeAMeTa 1
HONy4YHIH 3Ha4eHune 46,7cM. [lorpemHocTs prbopa Uit H3MEPUTENBHON JEHTHI —
0,5cM. 3anucaTh HCTUHHOE 3HaYE€HHUE JUIMHBI IPEIMETA.

35. UsmepuTensHON JIEHTOM ¢ TIeHOH aeneHus 0,5CM U3Mepwiid MIUPUHY MPeIMeTa
W TIOJyYHJIM 3HayeHue 7,8cM. AOCOIOTHAs MOrpemHocTs JeHTsl 0,5¢cM. 3anmcars
UCTHHHOE 3Hau€HME IIUPHUHBI IPEIMETa.

36. BonsrmerpoM ¢ nieHod nenenust 0,1B m3mepunu HanpspkeHHE W IIONYUHIH
3raueHue 4,4B. IlorpemrHocts mpubopa pasHa 0,1B. 3anucars HCTHHHOE 3HAUYEHHE

Wa-2. OIIK-1
[pumensier 6a30BbIe
3HaHUS
€CTECTBEHHOHAYYIHOTO
1 MAaTCMAaTHUYCCKOI'O
LMKJIA IIPU PEILIEHUH
3a7a4 B 00J1acTH
OKOJIOTUHU U
MPUPOIOTIONIE30BAHUN
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HAIPSKECHUS.

37. AmnepmerpoM c neHoi genenust 0,2A M3MEpWIIM CHIIy TOKAa W IIONYYHIH
3HaueHue 5,6A. AGcomoTHas norperHocts amnepmerpa 0,1 A. 3amucars nCTHHHOE
3HAYE€HHUE CUJIBI TOKA.

38. CexynnomepoM c¢ neHod aeneHust 0,2c M3MEpPWIM NPOMEXYTOK BPEMEHH H
nony4yuinu 3Hadenue 22,6c¢. [lorpemnocts npubopa paBHa 1c 3a 30muH. 3anmcarb
WCTUHHOE 3HaYEeHUE IPOMEKYTKa BPEMEHHU.

39. TepmomeTpom ¢ LieHol aenenus 1°C u3Mepuan Temneparypy Tejia U HoJlyduid
snayenue 24°C. Tlorpemmnocts npubopa paHa 0,5°C. 3amucare wucTHHHOE
3HAUCHUE TEMIIEPaTyphl Tea.

40. IrarrernupkyneMm ¢ neHod aeneHus 0,1MM M3MEpHIN IMUPHUHY CTEPXKHI H
noxyunin 3HadeHne 12,8mm. [lorpemrocts mranreHnupkyns — 0,05mm. 3anmcats
WCTUHHOE 3HaYEeHUE MINPUHBI CTPEXKHSI.

41. B Tpex MecTax NTUYHUKA M3MEPWIIM TPOMKOCTH IIyMa W MOJYYHIH 3HAYCHUS
L; =78 b, L, = 84 uB, L; = 75 ab. 3anmcars n3MepeHHOE 3HAYCHHE BETMINHBL
42. B Tpex pa3nMyHbIX MeCTaX >KMBOTHOBOMYECKOTO IOMELICHUS H3MEpUIN
TeMIlepaTypy BO3AyXa M HONy4wid 3HadeHus t; = 16°C, t, = 16,7°C, t; =
16,4°C. 3anucars U3MEPEHHOE 3HAYEHUE TEMIIEPATYPHI

43. TIpowsBenn MHOTOKPAaTHOE HW3MEPEHHE BIAKHOCTH BO3AyXa M MONYYHIN
3HaueHus f; = 76%, f, = 73%, f; =78%. 3amucare H3MEPCHHOC 3HAYCHHE
BIIQ)KHOCTH BO3yXa.

44. TlpousBenu MHOTOKpaTHOE H3MEPEHHE OCBELICHHOCTH CTONAa U IONYyYHIH
sHaueHus E; = 146ak, E, = 1521k, E; = 144nk. 3ammcate H3MEpPEHHOE
3HA4YE€HHE OCBEIICHHOCTH.

45. TlpousBenu MHOTOKpPAaTHOE M3MEPEHUE BBICOTHI IOJHATHS IKUIAKOCTU B
Kalmusipe ¥ MONy4YwiIn 3HaueHust hy = 21MMm, h, = 20MM, h; = 23MM. 3anucarhb
M3MEPEHHOE 3HAUYCHNE BBICOTHI MOAHITHS JKUIKOCTH B KaITMIUIAPE.

46. B Tpex pa3nMuYHBIX MECTaX H3MEPHIN LIMPHHY IUTACTHHKH W MOIYyYHIN
3Ha4YeHus a; = 5,2MM, a, = 5,5MM, a; = 5,3MM. 3anucarh U3MEpEHHOE 3HAYCHUEC
IIUPUHBI TUTACTHHKH.

47. IlpousBenu MHOTOKPAaTHOE H3MEpPEHHE BPEMEHU HCTEUEHHUS >KUIKOCTH IO
TpyOke ¥ Tmomyywnum 3HadeHus t; = 8,2c, t, = 8,4c, t; = 8,0c. 3amucarp
HU3MEpPEeHHOE 3HaYCHNE BPEMEHH UCTEUEHUS JKUAKOCTH.

48. B Tpex pa3nM4HBIX MECTaxX HW3MEPHIH TOJIIUHY IUIACTUHKH M TOJIYYHIIH
3Ha4YeHus a; = 2,3MM, a, = 2,5MM, a; = 2,2MM. 3anucarh U3MEPEHHOE 3HAYCHUE
TOJIIMHBI TIIACTHHKH.

49. B Tpex pa3nMuyHBIX MecTax HM3MEpPWIM AWaMeTp Kalwuisipa W HONyYHIN
3nauenus d; = 0,85mMM, d, = 0,90mMM, d; = 0,80MM. 3anmcate H3MEpPEHHOE
3HaYEHHUE AUaMETpa Karmuisipa.

50. IIpom3Benn MHOTOKpaTHOE M3MEPEHHE BPEMEHHU MaJeHMs IapHKa C OJHOU U
TOM e BBICOTHI W MNONy4YHJIM 3HaueHus t; = 11,2¢, t, = 11,6¢, t; = 11,4c.
3amucars U3MEPEHHOE 3HaY€HUE BPEMEHH MaJIeHNS IIapHKa.

51. Teno, meurasch paBHOMepHO 3a t = (8,6 + 0,1)c mpouuio paccrosiuie S =

s

(17,8 £ 0,2)M. 3anmcaTh HCTHHHOE 3HAUYCHHE CKOPOCTH MBIKEHUS (v = ;).

52. Teno, meurasck co ckopocteio ¢ = (10,0 + 0,1)M/C MPOXOAUT paccTOsSHHE
s

S = (300 + 5)m. 3anmcaTh UCTHHHOE 3HAYEHHE BPEMEHH IBIKEHUSA (t = ;).

53. MarepuanpHasi TOYKa JBHXKETCA coO ckopocteio « = (15,0 £ 0,2)m/c B
Teyenne Bpemenn t = (10,0 +0,1)c. 3amucarh HCTHHHOE 3HA4YEHHE €€
nepemenieHus (r = v - t).

54. Teno mmeer maccy m = (0,50 + 0,01)kr u oGnagaer yckOpeHHeM g =
(9,80 + 0,05)m/c?. 3anucars HCTUHHOE 3HaYeHHUe Beca Tena (P = m - g).

55. Temo Becom F = (500 + 5)H wmmeer mmomans onopsr S = (0,25 +0,01) -
10°m?. 3amucaTh HCTMHHOE 3HAYEHHE JABJIEHHs, OKa3bIBAEMOE ITUM TesloM (p =
)
56. XKunxocts Maccoit m = (100 £ 5) - 1073kr 3anuMaer B MeH3ypKe 00beM V =
(100 + 1) - 1073m3. 3anmucarTh MCTHHHOE 3HAYEHHE IUIOTHOCTH KMJKOCTH (p =
V)

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

58. O6beM Gensuna B Gake V = (100 +5)-103m3, a miotnocts p = (0,80 +
0,01) - 103kr/m3. 3anucars MCTHHHOE 3HauYeHMe Macchl GeH3uHa B Gake (m = p -
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V).
59. Cuna Toka B anekTpudeckoit namne J = (200 + 2) - 1073A, a nanpsxenue U =
(2,5 £ 0,1)B. 3amucars HCTHHHOE 3HAYCHUE COMPOTHUBIICHHUS JaMITOUKu (R = %).

60. Tlpn HanpspKeHWH B Ienu JaMibl Hakamusanus U = (220 + 5)B ee mMommHocTh

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

4.2.1. Jxk3ameH

Ok3aMmeH sBhseTcs (OPMOIM OLIEHKM KadecTBa OCBOCHHUS OOyYarolIMMCS OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTelbHONW MpOrpamMMbl MO paszaenam AucHUILIMHBL [lo pesynbratam
9K3aMeHa OOYdYaloUIeMyCsl BBICTABIISIETCS OICHKA «OTIMYHOY», «XOPOIIOY», «YAOBIETBOPUTEIHLHO»
WU «HEYAOBJIETBOPUTEIBHOM.

OK3aMeH N0 JAMCLUUIUIMHE NPOBOAUTCS B COOTBETCTBUU C PACHUCAHUEM IPOMEKYTOUHOMN
aTTecTaliyd, B KOTOPOM YKAa3bIBa€TCS BpPEMsl €ro MPOBEACHUS, HOMEP ayIuTOPUH, MECTO
NPOBEJICHHUS] KOHCYIbTAllUM. YTBEPXKIEHHOE paclHucaHue pa3Memaercs Ha WHQPOPMAIMOHHBIX
CTEH/Iax, a Tak)Ke Ha 0UIUAIBHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUU JI MPOMEKYTOUHOM aTTECTAllUM OOYYaIOIIMXCS yCTaHABIMBACTCS
paboueit mporpaMMoii TUCIUIUIMHBI U JOBOAUTCS 0 CBEACHUS 00yUYaIOLIMXCs B HAYaIe ceMecTpa.

OK3aMeHbl TNPUHUMAIOTCS, Kak IpaBuio, Jjekropamu. C paspelieHus 3aBelylOIIero
kadeqpoil Ha IK3aMeHE MOMKET MPHUCYTCTBOBaTh MpernojaBaTellb Kadenpbl, MPHUBICYCHHBIN s
IOMOIIIM B IIpUEME »JK3aMeHa. B ciydyae OTCYTCTBUS BEIYyILEro IpernojAaBaresis 3K3aMeH
MPUHUMAETCS TIperoiaBaTesieM, Ha3HAYeHHBIM PACTIOPSKEHUEM 3aBEAYIOLIET0 Kadeapoid.

[IpucyrcTBHEe Ha 3K3aMeHe NpenoaaBaTeneii ¢ Apyrux kadenp ©0e3 COOTBETCTBYIOIIETO
pacmopsDKeHUsT PEKTOpa, MPOpeKTopa MO yueOHOM, BOCHHUTATEIbHOW pPadoTe U MOJOACKHOM
MOJIMTHKE WU 3aMECTUTEINb AUpeKTopa MHCcTUTyTa 10 yueOHOH paboTe He TOMYyCKaeTCs.

Jlns mpoBeneHus SK3aMeHa BeNyLIMi IpernojaBaTellb HAKaHYHE MOJydaeT B JUPEKTOpare
3a4€THO-3K3aMEHAI[MOHHYIO BEJOMOCTb, KOTOpasi BO3BPAILLAETCS B AUPEKTOPAT IMOCIE OKOHYAHHUS
MEPOIPUATHS B ICHb POBEACHUS IK3aMEHA WIIM YTPOM CIEIYIOLIErO JHS.

OK3aMeHbl IPOBOJATCS MO OWjeTaM B YCTHOM WJIM HUCBMEHHOM BHJE, JUOO B BHJIE
TECTHUPOBAaHUS. OK3aMEHALIMOHHbIE OWJIETHI COCTABISIOTCS 110 YCTaHOBJIEHHOW ¢opme B
COOTBETCTBUM C YTBEPXIACHHBIMU Kadeapoil SK3aMEHAalMOHHBIMU BONPOCAMH M YTBEPKAAOTCS
3aBeyIOIINM Kadeapoii exeroano. B Ounere conepxkutcs 3 Borpoca (2 TeOpEeTHUSCKHUX BOMIPOCa U
1 mpakTHYECKHIA.).

DK3aMeHaTopy MpeIoCTaBIISETCs IPABO 3aJaBaTh BOIPOCH CBEPX OUJIETa, a TAKKE MOMUMO
TEOPETUUYECKUX BOMPOCOB JaBaThb JJI PELICHUS 3aJa4d U MPUMEPHI, HE BBIXOMAAIIUE 32 PaMKU
IIPOMJEHHOIO Marepuaa o N3y4aeMoi TUCIUIUIMHE.

3HaHMsI, YMEHUS U HaBBIKH 0OyYaIOUIUXCS ONPEAEISIOTCS OLIEHKAMH «OTIIMYHOY, «XOPOIIO»,
«YIOBJIETBOPUTENIBHO», «HEYNOBIETBOPUTEIBLHO» M BBICTABISAIOTCSA B 3a4€THO-DK3AMEHALMOHHYIO
BEZIOMOCTb B JIEHb IK3aMEHa.

IIpu mnpoBefeHHMH YCTHOIO SK3aM€Ha B ayIUTOPUM HE JIOJDKHO HaXonuThecs Oosee 6
00yyaronuxcsi Ha OIHOTO MpernoaaBaTesl.

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

Bo Bpems sk3ameHa oOydaromuecsi MOTYT IOJIb30BAaThCS C pa3pelleHusl 3K3aMeHaropa
IpOTrpaMMOM JMCLUIUIMHBI, CIIPAaBOYHOW M HOPMATHBHOM JIMTEPaTypoOil, APYIrMMH MOCOOUSMH U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moAroToBKM OTBETa MpH CAadye dK3aMeHa B YCTHOM (hopMme JOIDKHO COCTaBISATH HE
MeHee 40 MUHYT (110 JKeTaHHI0 00Yy4aroIIerocs OTBET MOXKET ObITh TOCPOUHBbIM). Bpems oTBeTa — He
6onee 15 MUHYT.

OOyuaroluiicsi, UCIIBITHIBAIOIINN 3aTPYIHEHUS MIPU MOJATOTOBKE K OTBETY IO BHIOPAHHOMY
UM OUJIeTy, UMEET MPaBoO Ha BBIOOP BTOPOro OMieTa ¢ COOTBETCTBYIOUIMM MPOJICHUEM BPEMEHU Ha
noArotoBky. [Ipu okoHYaTeIbHOM OLIEHMBAaHUM OTBETAa OLIEHKAa CHMYKaeTcs Ha oAuH Oami. Beinaua
TpeThero OuiieTa He pa3peraeTcs.
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Ecnu oOywaromuiicss sIBUJICS Ha HK3aMEH, M, B3AB OWJIET, OTKa3ajcsi OT IPOXOXKICHHS
aTTeCTallud B CBSI3U C HEMOATOTOBIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIIETCS OLIEHKA
«HEYHOBJIETBOPUTEIBHO.

Hapymenue TuCHMIIIMHBI, CIIMChIBAHUE, UCIIOIb30BAHUE O0YYAIOUMMUCSA HEPAa3pPEIIEHHBIX
MEYaTHBIX M PYKOIMCHBIX MarepHuajoB, MOOMIBHBIX TelIe(pOHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BUJIOB JMUYHOW KOMMYHUKAIIMOHHON M KOMITBIOTEPHOM TEXHUKU
BO BpeMs aTTeCTAllMOHHBIX HCIBITaHUH 3ampemieHo. B cioydyae HapymeHus 3Toro TpeOoBaHUS
npernojasaresib 0053aH YJaJIUTh OOydaroLerocs W3 ayJuTOpPUU U NPOCTABUTh €My B BEIOMOCTH
OLIEHKY «HEY/IOBJIETBOPUTEIBHO.

[IpenonaBarenn HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHMs 3aluceil o pe3ynpTarax IMpPOMEKYTOYHOM arTecTallud B 3a4€THO-3K3aMEHAI[MOHHYIO
BEJIOMOCTb.

HesBka Ha 3K3aMEH OTMEYaeTCsl B 3a4€THO-IK3aMEHAIlMOHHOM BEJOMOCTH CIIOBAMU «HE
SABUJICS.

Jns  oOyyaromuxcsi, KOTOpble HE CMOIIM CJaTh S5K3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHuBepcUTET YCTaHaBIMBAE€T MEpUOJ JUKBUJALMH  3aJ0JDKEHHOCTH. B a3TtoT  mepuon
npernojaBaresid, MPUHUMABIINE 3K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeEHee 2-X JHel, Korjga OHHu
OyIyT MpUHUMATH 3a0JDKEHHOCTH. VH(popManus o JMKBHIAIMH 33J0JDKEHHOCTH OTMEYaeTCs B
9K3aMEHAIlMOHHOM JIHCTE.

OOyuaromumMmcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIME 3HAHUS B TEUEHHUE CEMECTPA B XOJE
HOCTOSIHHOTO TEKYILEro KOHTPOJS YCIEBAaeMOCTH, MOXET ObITh MPOCTABIEHA 3K3aMEHALMOHHAs
OLIEHKA JJOCPOYHO, T.e. 0e3 cauu sk3ameHa. OLleHKa BBICTABIACTCS B OK3aMEHAIMOHHBIN JTHUCT WK
B 3aU€THO-3K3aMEHAIL[MOHHYIO BEIOMOCTb.

WHBanuapl U 1Mlia ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI MOTYT C/1aBaTh dK3aMEHbI
B MEKCECCHOHHBIH IEpUOJl B CPOKM, YCTAaHOBJCHHbIE HWHAWBUAYAJIbHBIM Y4eOHBIM IUIAHOM.
WMHuBanuapl U aula ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBS, UMEIOIINE HAPYILIEHUs OMOPHO-
JIBUTATEIBHOIO armnapara, JONYCKAIOTCsl Ha arTeCTallMOHHbIE MWCIBITAaHUS B CONPOBOXKICHUU
ACCHCTEHTOB-CONPOBOXKJAIOIINX.

[Iponienypa mpoBeaeHHs MPOMEXYTOUHOW aTTeCTAallMU Al OCOOBIX CIy4yaeB M3JIOKEHa B
«[lonoxxeHnn O TEKyIlleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHOM aTrTecTaluu OOydarouuxcs
no OIIOII 6akanaBpuara, cnenuanaurera 1 Maructparyps» @I'bOY BO I0xHo-Ypansckuii [AY.

Ne OLeHoYHbIE CPEeCTBA Kox 1 HanMeHOBaHUE
HHJMKATOpa

TumnoBbele KOHTPOJIBHBIC 3aJaHus W (WIM) MHBIE MaTepHalbl, HEOOXOJMMBIE LIS T —
OLCHKM 3HaHWH, YyMEHWH, HaBBIKOB W (WIM) ONbITa JEATEIBHOCTH,
XapaKTepu3yIomUX CHOPMUPOBAaHHOCTh KOMIIETCHIMH B IIPOLECCE OCBOCHUS
JUCHIUIUINHBI

1 1. Marepuss u ee Buasl /[lonstue «marepus». Buapr marepun. [omstus | UJI-1 YK-1
«BEILIECTBO» M «mojie». Buasl B3amMoneiicTBuif M ux cyuniHocTh. llonsTtHe | OcymiecTBiseT NOUCK,
«husuka». Poip ¢pusuku B npodeccun./ KPUTHYECKUM aHaIu3 U
2. Jlewxenue u ero dopmsl /TlonsaTHe «aBmwxeHne». DOpMbI JBIKEHUS] Marepuy | CUHTE3 MH(POPMAIIHH,
U UX CYIIHOCTh. MeXaHn4ecKoe JIBU)KEHHE U ero BH]IbI./ MPUMEHSIET CUCTEMHBII

3. Bugasl mMexanuueckux konebanuii /Ilo xapakrepy ¢usuueckoro mpoiecca. [1o | momxos mis penieHus
XapakTepy 3aBUCHUMOCTH OT BpeMeHH. [lo cnocoOy BeiHykaeHus. 1o xapakrepy | MOCTaBIEHHBIX 3a]a4
M3MEHEeHHs1 aMIUIUTYybl. Clio)XKeHHe TapMOHUUYECKUX KojeOaHuit./

4. O@unznueckuit MasTHuK /[loHATHE «(DU3MUECKMH MAasSTHHK». YpaBHEHHE
JBIDKeHUs pu3ndeckoro MasTHuka. Yacrora M mepuoj KojeOaHWi (QU3HUECKOTo
MasTHUKA./

5. Maremarnuecknii ~ MasTHHK  /[loHATHE  «MaTeMaTWYeCKHMH  MAasSTHHK».
YpaBHEHHNE IBIDKCHHUS MaTeMaTHYeCKOro MasTHHKA. YacTtoTa u mepuoj KojaeOaHwi
MaTeMaTHIeCKOTO MasTHUKA./

6. TlpyxunHblii MasTHUK /IlOHATHE «HPYXKHUHHBI MasTHHK». YpaBHEHHE
JIBIDKEHUS NPY)KWHHOTO MasTHHKA. YacTtoTa M meproj KoieOaHUil MpyKHHHOTO
MasTHUKA./

7. Tumel MexaHuueckux BosH /BomHoBas mnoBepxHOCT. DpPOHT  BOJHEIL
ITonepeunsle U NpomoNbHBIE BOJNHBL berymue u crosyde BOJHBI, UX YPABHEHUS.
[Tnockue u cepuyueckre BOIHBI M UX ypaBHeHHUs. Bektop YmoBa./

8. OcHOBHbBIE TIOJOXKEHHUS _cllelMalbHON Teopun  oTHocurensHocTH  (CTO)
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/Mpuaoun  otHocutenbHOCcTH  [ammtes.  OCHOBHOE — TONOXKEHHWE — TECOPHHU
otHocurenbHoCTU. [TocTynarer CTO Ditnmiretina. [IpeodpazoBanus Jlopeniia./

9. OcCHOBHBIE 3aKOHBI CIELUAIBHON TEOPUH OTHOCHUTEIBHOCTH /PensiTUBHCTCKUM
3aKOH CIOXEHHA CcKopocTed. OCHOBHOM 3aKOH pPENSTUBUCTCKOM IUHAMUKU
MaTepuaiabHOIl TOUKM. 3aKOH B3aMMOCBSA3M MEXAY Maccod M CKOPOCThIO. 3aKOH
B3aUMOCBSI3H MacChl ¥ 9HEPTHH./

10. OcHOBHBIE TOJIOKEHMSI  MOJIEKYISIpHO-KMHeTHdeckoii Teopun  /IlepBoe
nonoxenne MKT. Monekyna. Arom. Btopoe mnonoxenne MKT. BpoyHoBckoe
nmewkenne. Juddysus Bemects. Tperse monoxxenune MKT. I'paduk 3aBucHMOCTH
CHJIBI B3aMMOAEHCTBUS OT PACCTOSTHHS MEX/Ly MOJICKYJIaMH./

11. SBnenus mepenoca /IloHsATHE «IBICHHSA TepeHOCa». 3akoH PDuka. IIpmmepst
mud¢dy3nn  BEemECTB, HAXOMAIIMXCS B PA3IWYHBIX AarperaTHbIX COCTOSHUSX.
TennonposoaHocTs. 3akoH Dypre. [IpuMeps! TemIONpOBOAHOCTH. Bs3KoCTh MM
BHyTpeHHee TpeHue. 3akoH HplotoHa. Kosd¢uumeHt BA3KOCTH — Kak
XapaKTepUCTUKA CBOMCTB KUIKOCTEH./

12. DxcrnepuUMeHTaNbHBIC Ta30BbIC 3aKoHBI /M30Tepmuueckuii mporecc. 3akoH
Boitns-Mapuotra. I'padukn  usoTepmuueckoro mnpouecca. M3obapudecknit
nporiecc.  3akoH  [eit-Jlroccaka. I[padmku  m3ob0apuyeckoro  mporecca.
W3oxopuueckuit mpouecc. 3axon Illapmsa. I'padumkm m3zoxopwdeckoro mporecca.
Anmabarubiii npouecc. Ypasaenue [lyaccona. I'paduku annabarHoro mporecca./
13. MonekynsipHble siBIeHHS B JKHAKOCTAX /IloHsiTHE «OKMAKOE COCTOSHHE
BEILIECTBA». XapakTep MOJECKYISPHOTO JIBI)KCHHS B JKHUAKOCTIX. II0BEpXHOCTHBIN
CIIOW B JKHIKOCTSAX, MOJICKYJISIPHOE [aBJICHHWE M IIOBEPXHOCTHOE HATSDKCHHE.
Koaddumment nosepxHocTHOro HarskeHHs. CMaunBaHHE | HECMadHWBaHHE.
Kanwmuispuele spnenus, popmyna bopemnu-Kropena./

14. MonekynsipHble sIBICHUS B TBepAblx Tedax /[loHsTHE «TBepmoe cocTosHHE
BellecTBay. Kpucraminueckne ©  aMopdHbIe TBEpIble Tella.  Xapakrep
MOJIEKYJISIPHOTO JIBHXKEHUs B TBepAbIX Tenax. [loHsTHe «aedopmanus», ee BUIbI U
tunbl. 3akoH ['yka. Moaynb yIpyrocTa Kak XapakTepuCTHKa CBOMCTB TBEPABIX Tel./
15. BemectBo B anekrpuueckoMm none /Ilonstie «npoBogHuk». I[IpoBoaHUKH B
JNEKTPUUYECKOM TIoyie. SIBJIGHWE BIEeKTPOCTaTHUECKOW WHAyKnuH. lloHATHe
«IOUAJIEKTPUK». THUITBI IUAJICKTPUKOB: TMOJIAPHBIE M HEMOJSIpHBIC. [IMANEKTPUKH B
anekTpudeckoM  mone.  [lomApwsamust — AWANEKTPUKOB.  JlWdnmeKTpudeckas
MPOHHUIIAEMOCTb cpesibl. CEerHETOAEKTPUKH./

16. IlocTosHHBIN 3nekTpudeckuid TOK  /IIOHSATHA — «ONEKTPUYECKHHA  TOKY,
MOCTOSIHHBIA 3JIEKTPUYECKHI TOK». YCJIOBHUSl CYIIECTBOBAaHUSA 3JEKTPUUYECKOTO
Toka. Cuna toka. IlmotHocTs TOka. Hampsixenue. Comportusnenue. Pabora Toka.
MouHoCTh TOK./

17. TIoCTOSHHBIN 3JIEKTPUYCCKUII TOK B MeTayuiax u raszax /[Ipupoma Toka B
MeTammax. 3akoH OMa Ui OZHOPOJHOTO M HEOJHOPOJHOTO y4YacTKa IeTH, JUIs
nonHoi nenu. 3akoH Oma B auddepennuaibHoM Buae. TemnoBoe AeicTBUE TOKA.
3akon [xoynsi-Jlenia. [Ipupoa aneKTpruuecKoro Toka B razax. Monusanus ra3os.//
18. MonynpoBoguuku /IloHATHE «ITOTYNPOBOAHUKWY. THIBI MPOBOIUMOCTH:
coOcTBeHHasl, MPUMECHas, akienTopHas. [1omynpoBoAHUKOBBIE IPHOOPHI: ANOABI U
TPHOZBI — HMX YCTPOMCTBO, IPUHINT PAOOTHI U IPUMEHEHHE./

19. DmeMeHTH TeoMeTpuieckoi onTHKH /CBETOBOW Jyd. 3aKOH MPSIMOIUHEHHOTO
pacnpocTpaHeHus cBeTa. AOGCOIIOTHBIN MIOKa3aTenb TIPEJIOMIICHHS.
OTHOCHTENBHBIN MOKa3aTenp mpeiloMieHus. Onrudeckas IUIOTHOCTH CPEBL.
IIpenenbHbiii yron npenomieHus. [Ipoueccsl OTpakeHUs U NPEIOMIIEHHS CBETA HA
TpaHUIIe ABYX MPO3PAYHBIX Cpell. 3aKOHBI TEOMETPHIECKON ONTHKH./

20. BomHoBbie cBoiicTBa uwactull /Bomusl me Bpoitma. ®opmyna ae Bpoiis.
Judpaxius 31eKTpOHOB U HEHTPOHOB B KPHUCTAIIIAX./

21. Dnementsl  kBaHTOBOW  MexaHuku /Heompenenennoctn — IelizeHOepra.
CooTHouieHne  HeompenesneHHoctedl.  BomHoBas — QyHkmus.  YpaBHeHus
Hlpenunrepa./

22. V3MepeHHe TUHEHHBIX BEJTHYHH JIMHEHKOM.

23. V3mepeHue pa3MepoB MPEIMETOB IITaHTCHIIUPKYIIEM.

24. V3MepeHne MPOMEKYTKOB BPEMEHHU CEKYHIOMEPOM.

25. MetoauKa BBITIOJIHEHUS HEMOCPEICTBEHHBIX H3MEPEHHH.

26. MeroauKa BBIMOJHEHHS KOCBEHHBIX U3MEPEHUIA.

27. Tpaduueckuii criocod npeacTaBICHUs Pe3y/IbTaTOB H3MEPEHHS.

28. M3mepeHue UMIIyJIbCa TE 10 B3aUMOACHCTBHS

29. HM3mepeHue uMIyabca Te MOC/e UX B3aMMOICHCTBUS
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30. HccnenoBanue 3aBHCHMOCTH YIVIOBOTO YCKOPEHHS BPALIAIOIIETOCS Teja OT
MOMEHTA BPAIIAIOIIEH CHIIBI

31. HccnenoBaHue 3aBUCHMOCTH YITIOBOTO YCKOPEHHSI BpAIlAIOIIETrocs Tejla OT
MOMEHTa WHEPLUHU

32. HaOnroneHune BIUSHMS IJIMHBI MaTeMaTHYECKOTO MasTHHKA Ha IEPUOJ €ro
KosteOaHus

33. M3mepeHue ycKOpeHHsl CBOOOJHOTO TMaJAEHHS METOJOM MaTeMaTH4eCKOro
MasTHHUKA

34. Nzmepenne ko3 HuIpeHTa BI3KOCTH JUCTHLTHPOBAHHON BOJIBI

35. Hzmepenne ko3 durpienTa BI3KOCTH CITUPTA

36. Nzmepenne ko3¢ durpieHTa MOBEPXHOCTHOTO HATSKSHUS JKUAKOCTH

37. HccnenoBaHne ynpyrux CBOUCTB KOCTHOHM TKaHU

38. HaOmroneHue ocruiuiorpaMMbl IEPEMEHHOTO TOKA

39. HaOmromeHne  ocumiLIOTpaMMBbl  OJHOMOJYHEPHOJHOTO  BBINPSIMIICHUS
MEepEMEHHOT0 TOKa

40. HaOnronenue  OCHMJUIOTPAMMBI  ABYXIIOJIYHNEPHOTHOTO  BBIIPSMIICHUS
MepEeMEHHOT0 TOKa.

41. Habmronenue GUIBTPYIOLIETO IEHCTBHS KOHICHCATOPOB.

42. V3mepeHne MHAYKIIMA MarHUTHOTO TIOJISL.

43. TlocTpoeHHe BONBTaMIIEPHON XapaKTEPUCTHKH TIOIYTIPOBOJIHUKOBOTO THO/A.
44. U3smepenue koddduimenTa BIIPSMICHHUS TOIYIPOBOJHIKOBOTO THOJA.

45. VzMepeHune yBenmu4eHUS 0OBCKTHBA M BETMYMHBI MUKPOOOBEKTa

46. Ompenenenue anepTypsl U Mpeesa pa3penieHust MUKpOCKOTa

47. V3MepeHue AIMHBI CBETOBOM BOJIHBI IPH IPSIMOM HaJCHUH CBETOBBIX JTydeh
48 HSMepCHI/Ie JIIUHBI CBETOBOH BOJIHEI Ipy HAKJIOHHOM TIaJICHUU CBETOBBIX
Tydent

49. l3MmepeHre KOHLEHTPALUH PACTBOPOB ONTHYECKH aKTUBHBIX BELIECTB

50. HaOnroneHue CrieKTpOB UCITyCKaHMsI CBETa

51. HaGmoneHue crieKTpoB MOTIONICHHSI CBETa

52. Kunemaruka mocrtynarensbHoro JjBikeHus /[loHsthe —«moctynareibHOe
nBKeHue». CrocoObl ompeeneHns MOJI0KEeHNS Tena B ImpocTpaHcTe. Cucrema
orcyeta. Teno orcuera. Tpaekropus. [1yts. [lepememienne. CkOpoCTh: MTHOBEHHAS
U CcpemHss. YCKOpEHHE: MrHOBEHHOE, cpenHee, momnHoe. CocraBistomue
YCKOpeHHsL./

53. lunamuka mocrtymnarenbHoro nerokeHus /Ilepeerii 3akon Heiotoma. Macca
tena. Muepuus. Bropoit 3akoH Hetorona. Cuia. Miysnbc Tena. 3akoH cOXpaHEeHHs
umnynsca. Tperuit 3akoH Hptorona. OCHOBHOE ypaBHEHHE JIUHAMUKH
MOCTYATEIbHOTO JIBMXKEHHUS./

54. Kunemarnka  BpamarensHoro — aBwkeHuss  /IloHsTHe  «BpamatenbHOe
JIBIDKEHHE». YIIOBOE IepeMelleHre. YIIOBasi CKOPOCTh: CPEIHSAS U MTHOBEHHas.
VYriioBoe yckopeHHe: cpeliHee 1 MTrHOBEHHOE./

55. JluHammuKa BpalaresbHOro ABMKEHHs /MOMEHT HHEPIMH MaTepHAIbHON TOYKH
u tena. Teopema Llrtelinepa. MomeHT umnynbca. MomeHT cuiibl. Ilnedo cuiibl.
OCHOBHOE ypaBHEHHE TMHAMHKH BPAIATEIbHOTO JBHXEHHS./

56. DHepreTMueckre XapaKTEPUCTHUKH IIOCTYNATENbHOTO JBWKEHHS /DHEprus.
Kunernueckast n nmoreHnuanbpHas sHeprust. [lomHas MexaHudeckast SHeprus. 3aKoH
COXpaHEeHUs] MEXaHNYECKOH SHepTuH. MexaHndeckast paboTa ¥ MOITHOCTb./

57. DHepreTMueckre XapaKTEPUCTUKH BPAINATEIbHOTO JABW)KEHHS /DHEprus.
Kunernueckass »Heprus. 3akOH COXpaHEHHS MEXaHWYECKOH DSHEprum Ui
MOCTYNAaTeIbHOTO W BpAINATEeIbHOTO JBIDKCHHWA. MexaHmdeckas pabora W
MOIIHOCTb./

58. ®dusnueckre  BENMYMHBI,  OINMCHIBAIOLIME  KOJleOaTelbHOE  JBHIKCHUE
/Cmemenne. Ammunryna. Paza konebanmii. lluximmaeckas gacrora. Ilepumon.
Yacrora. CkopocTb. Yckopenue. Cuna. DHeprust./

59. BonnoBo#i mpomecc M ero xapakrepucThku /[loHATHE «BOJHA» (BOJHOBOM
npouecc). VICTOYHMKHM  MEXaHW4YeCKHX  BOJH.  YCIOBUS ~ BO3HMKHOBEHHS
MeXaHMYECKUX BOJIH. PacpocTpaHeHue BOIH B Pa3MYHBIX cpefax. JaMHaA BOJIHBL
Cropoctb. Hactora. UHTEHCUBHOCTB./

60. OcHOBHBIE TOHATHS W YpaBHEHUS MOJIEKYIsipHOH ¢u3ukn /OcHOBHOE
ypaBHenue MKT nis mpeanbHoro raza. YpaBHEHHE COCTOSIHUSI MI€aJIbHOTO rasa.
VYpaBuenne MenaeneeBa-Knanelipona it wuaeanbHoro rasa. llocTtosiHHas
Bompivmana. @u3ndeckuii CMBICH TOCTOSHHON Bonpimana./

61. JIwkenue Mosekyn BeuiectB /Haubonee BepostHas ckopocth. CpenHsist

N-2. OIIK-1
[IpumensieT 6a30BbIe
3HAHUSA
€CTEeCTBEHHOHAYYHOTO
U1 MareMaTH4YeCKOTro
LUKJIA TIPY PEIICHUN
3a/1a4 B 00J1acTH
SKOJIOTUH U
MPUPOIOTIONIE30BAHUN
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KBajZipaTH4yHasi ckopocTb. CpenmHsst  apudmMerndeckas CKOpocTb. Kpwusas
pacmpeneneHuss MOJIEKyl HAEalbHOro rasa IO CKOpocTaM. Pacmpenenenue
Makcseina. Pacnpenenenne bonbimana./

62. OcHoBHbIE NOHATUS TepMonuHaMUKH /TepmonuHamuka. TepMoanHaMuueckas
cucrema. Tunbl TepMOJUHAMUYECKHX CHCTeM. TepMOIMHAMUYECKHE MapaMeTphl.
TepmonuHaMu4eckoe COCTOSHUE CUCTeMbI. TepMmonuHaMudeckuil mpouecc. Bumel
TEPMOIMHAMHYECKHX MTPOIIECCOB./

63. Baytpennss sHeprus raza /Temmeparypa. CpemHss KMHETHYECKas SHEPIHUS
JBIDKEHUS MOJIeKyT. Uuncio crenenelt cBOOOAbI. BHYTpeHHSSI SHEPTHS OHOTO MOJIA
ra3a u 1r000i Macchl ra3a. CriocoObsl H3MEHEHUS BHYTPEHHEH YHEPTUH CUCTEMEL./
64. IlepBoe Havano TepMOAMHAMHUKN /DHU3HYECKUil CMBICT TEPBOTO 3aKOHA
TepMOANHAMUKH. [IprMeHeHe IepBOTO 3aK0Ha TEPMOJUMHAMUKH K H30TIpoIieccam./
65. TertoBble pBurarenu /IIoHsITHE «TEMJIOBBIE JBUTATENN». YCTPOHCTBO
teroBoro asurarens. Lluxn Kapao. Pabora tennosoro neurarens. Koagduuuent
noje3Horo AeicTBus Temosoro asurarens. Ilytu mossimenus KIIJI Temmosoro
nBurarens./

66. DHTpomus /Tlonsitre (GHTPOIHUAY. ITonsarue «0OpaTHUMBIT
TePMOJUHAMUYECKUN MpoIecc». OHTPOMUS HU3OJIMPOBAHHONM CHCTEMBI IpHU
obparnMOM  TEpPMOAWHAMHYECKOM  mporecce.  [loHATHE  «HEOOpaTUMBIHA
TEPMOAMHAMHYECKMH TIpoLlecc». OJHTPONMUS H30JMPOBAHHONH CHCTEMBI IIpH
HEeoOpaTHMOM TEpPMOANHAMHYECKOM IIporecce./

67. Bropoe Hayano TEpMOAMHAMHKH /DHTponusa. II3MeHEHHE SHTPONHH IIpH
obparumMoM U HeoOpaTMMOM Tmporeccax. BTopoil 3akoH TepMOOMHAMHUKH.
[IprmMeHeHne BTOPOTO 3aKOHA TEPMOAMHAMHUKH K m3omponeccaM. Llukn KapHo Ha
nquarpamme T-S./

68. DnekrpocraTvka /DNEKTPUYECKHN 3apsil. DJEMEHTapHBIA OJIEKTPUUECKHMA
3apsa. Bunsl 3apspoB. BzaumopelicTBue 3apspKeHHBIX Ted. OJIEKTpU3aIUs Tedl.
3akon KynoHa. 3ak0H COXpaHCHHS dICKTPUIECKOTO 3apsiaa./

69. Dnekrpuueckoe moisie B Bakyyme / [loHsTHE «InekTpuueckoe moiiey. CBOHCTBa
anekTpudeckoro nois. Hampsakennocts. Teopema 'aycca. [Ipunnun cynepno3unuu
noreit. ITorennman. PaGora moss./

70. MarnutHoe mone B Bakyyme /IloHsATHEe «MarHuTHOE Tmone». MarauTHOE
B3aMMOJICHCTBHE MPOBOJHUKOB C TOKOM. MHmykmms MmarHutHoro mons. Cuma
Amnepa. MarautHbelii MOMEHT. MaruuTHbelil noTok. HanpskeHHOCTh MarHUTHOTO
nosst. MarHuTHast IpOHUIIAEMOCTD Cpeibl./

71. Marautnoe mone B BemiectBe /Ilpupoma wmarHetusma. Bemiectsa
JIMaMarHuTHbIE, TapaMarHuTHble, peppomarautHeie. Touka Kropu./

72. DneKTpoOMarHuTHas MHIYKLUS U CAMOMHIYKIMSA /SIBlIeHNe 3NIeKTPOMAarHUTHOM
uaaykid. Oneit @apanes. 3axon dDapagest A 3IEKTPOMAarHUTHONW WHAYKITHH.
Hanpasnenue mHayknuoHHOro Toka. IIpaBuno JleHna um mpaBuiio mpaBoil pyKH.
Senenue camounaykipu. DJIC camonHayKiiud. NHIYKTHBHOCTH ITPOBOIHUKA./

73. TlepemeHHEBIH dnekTprueckuil Tok /[loHATHE «IIepeMeHHbIH Toky. [lomydeHne
nepeMeHHoro Toka. /JleiictBytomue (3¢GQeKTUBHBIE) 3HAYEHHS CHIBI TOKa H
HaIpsHKEHUs. TepeMeHHOro Toka. CONpOTHBIEHHE B IIEIAX INEPEeMEHHOIO TOKa:
aKTHBHOE, MHIYKTHBHOE, EMKOCTHOE U IOJHOe (MMrienaHc). Pabora u MOIIHOCTD
MepeMEHHOTO TOKa./

74. DnexrpomarauTHoe mone /IloHsATHE «NeKTpoMarHuTHOE Tose». OCHOBBI
Teopun MakcBemia A 3JIEKTPOMarHUTHOTO MNoJid. YpaBHeHMs Makcsemna Juis
ANIEKTPOMarHuTHOTO moiisi. Bexrop Ymosa-IloitHTHHTA./

75. DOnexrpomarHuTHBIE KoeOaHus /IIOHATHE «QIEKTPOMArHUTHBIE KOJICOAHWS.
KonebarensHbrii koHTYp. KOoHAeHCaTop. DNeKTpOoeMKOCTh KOHACHCATOpA. DHEPIHs
AIEKTPOCTATHUECKOTO MO KOHJACHCATOpa. DHEPrus MarHWTHOTO TOJI. DHEeprus
JNIEKTPOMArHUTHBIX KojieOaHuil. HacToTa U repros coOCTBEHHBIX KoJleOaHHH./

76. DnexrpoMarHuTHeIe BOJIHBI /Illkana SMeKTpOMarHUTHBIX BOJH. JlMama3oHbl
JJIEKTPOMATHUTHBIX BOJIH. VICTOYHMKH AJIEKTPOMArHUTHBIX W3IY4YeHUH. YCIOBHSA
BO3HHKHOBEHMUSI JIEKTPOMAarHUTHBIX BOJIH.

77. Nnrepdepentmsa ceera /Ilonsrue «uHTepdepeHuns cpera». KorepeHTHbIe
BoJIHBL. Crioco0b!I HaOmoneHus nHTepdepennnu: onbiT FOHra, Gunpusmsr @peHens,
3epkana @penensi, uHTepdEepeHIMSI HA TOHKHX IIJIeHKaX. Pa3HOCTh Xoja BOJH.
YcnoBus BO3HUKHOBEHHS WHTEPPEPEHIMOHHBIX MAaKCHMYMOB W MHHHMYMOB.
Onpenenenne pe3yabTHPYIOMECH aMIUTUTYAbl KojeOaHWH TpPU  HAJOKCHHUH
KOTepPEHTHBIX BOJH./

78. qudpakums cera /llonsrue «audpakuus». YCIOBHs  BO3HHKHOBEHHS
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MakCUMyMOB M MHUHUMYM mudpakmuu. Judpakmus cBera Ha audpakimoOHHON
peuterke. Mcronp3oBanue MudpaknIMOHHON pELIETKH Ul W3MEPEHUs UIMHEI
CBETOBOM BOJIHBI./

79. Tonspuzauust cera /[IOHATHS «ECTECTBEHHBIH CBET» ¥ «IOJISIPU30BAHHBIH
cBer». [lomydeHne mnonsipu3oBaHHOrO CBeTa. 3akoH Maittoca Ui OINpeAeseHus
MHTEHCUBHOCTH CBETa MPOLIEIIEro Yepe3 MoJSIPpU3aTop, aHaIn3aTop, MoJsipu3aTop
W aHAIHM3aTop./

80. Hucmepcusi cmera /llomstne «gucmepcus». [lokaszarenp MpETOMIICHHS
BemecTsa. Buapl qucnepcun: HopmanbHas, aHoManbHas. [lorsaTHe «crekTp». Buast
cnektpoB. Crekrp momomenus. Crektp ucrmyckanus. CIIIOmHbIe, TUHEHYAThIE U
nojyocatele crieKTphl. CrieKTpaIbHbIH aHAIN3./

81. TemmoBoe m3mydenue /IIpupona TemmoBoro m3nmydeHus. [IOHATHA «IIONHAS H
CIEKTpaJIbHAsl JIy4eHCITyCKaTeNbHasi CIOCOOHOCTBY», «IOJNHAas W CIIEKTpasibHas
Jy4enonioniaTeNbHas CIOCOOHOCTb», «aOCONIOTHO YEpPHOE TEN0». 3aKOHEI
TeryioBoro u3ny4yeHus:: Kupxroga, Crepana — bombumana, Buna. 3aBucumocth
CIEKTPaJIbHON CBETUMOCTH a0COJIFOTHO YEPHOTO TeJla OT JJIMHBI BOJIHBL./

82. ®dororddexr /onstue «pororddexr». Buapl dorosddexra: BHEmHMHA U
BHyTpeHHuil. HaOmonenne BHemHero Qorosgddexra. 3akoHB  BHEUIHETO
tdoroaddekra. YpaBHerune DifHITeiiHa. Pabora BBIXO#a 3MEKTpoHA W3 METallIa.
Kpacuas rparuna gpotordpdexra./

83. Dddexr Kommrona. lanerme cera /Ombir Komnrona. 3akoH coXpaHCHHS
umnynsca dekrpoHa. Omeir [1.H. JleOenmeBa. [laBmeHue cBera ans aOCONIOTHO
YepHOTO, OEJI0T0 1 3epKaILHOTO Tena./

84. Mopemu ctpoenns aroma /Atomuctrdeckas monmenb. Momems JIx. TomcoHa.
[TnanetapHas Mmoaens aroma. I[Toctymnarst bopa./

85. Teopust aroma Bomopoma /@opmyna banbmepa. CrexkTp H3IydeHHsS aToma
Bonopona. Paauyc opbutsl snexTpoHa. CKOPOCTh AJIEKTPOHA. DHEPTHUS AJIEKTPOHA.
CrexTp SHepruii aNeKTpoHa. YpOBHH dHEPTUH./

86. DneMeHTHI COBpeMeHHOW (HM3MKM aroMOB M Mosiekyn /KBaHToBble umcia:
IJIaBHOE KBaHTOBOE YKCJIO, OPOUTAIbHOE KBAHTOBOE YMCIIO, MATHUTHOE KBAHTOBOE
YHCII0, CIMHOBOE KBaHTOBOE uncio. IIpasuia or6opa. [Tpuammn [Maymu. IpuHnmn
MHHHMYMa 3Hepruu. [lepronuueckas cucrema anemenToB /.M. Menneneesa./

87. Crpoenne sgpa aroma /Mopenu cTpoeHHs aToMHOro sapa. OOo3HadeHWe
aTroMHBIX sfep. M3oromer. U3o0apel. M3oroHbl [ledekT mMacchl. DHEprus CBS3U.
Snepubie cuibl./

88. PannoakTuBHOCTD /Tlonsitre «PaInOAKTUBHOCTBY. EctecTBennas
PaaroakTUBHOCTh. VICKyCcCTBEHHAss paJIMOAKTHBHOCTb. THIBI paJUOaKTHBHOTO
pacnama: anbda-, Oera-, ramma-pacnaj. Ilepuon monypacnanga.  3akoH
pPaZnOaKTUBHOTO pacraja./

89. Snepuble peakunu /IloHsTHe «sinepHble peakuum». Cxema siepHOil peakiuy.
Tunbl siIEpHBIX PeaKUi: peakisd aHHUTWISILUH, PeaKIUu ACIeHHS sAep, peakiiu
CUHTE3a saep./

90. DnemeHTapHBIE YaCTHIIBI /TlonsiTne «3NIeMEHTapHbIe YaCTHIBI».
Knaccudukanms snemMeHTapHBIX yacTHIl. B3anMozelicTBre 3leMEeHTapHBIX YacTHII.
Kapku. ®yH1amMeHTaIbHBIC B3aUMOACHUCTBHYSL./

Ixana u KPpUTCPUH OLCHHUBAHUSA OTBCTA 06y11a10111er0c51 MMPpEaACTaBJICHLI B Ta6J'II/II_Ie.

xanaa Kputepuu ouenuBanus

- 00yJaroIuiics MOJTHO YCBOMII yueOHBIN MaTepual;
TEPMUHOJIOTUEN;

OIIMCAHUS SBICHUM K IMpOoUECCOB;

- IOKa3bpIBa€T 3HAHHE OCHOBHBIX IIOHSTHIM JAUCHUIUIMHBI, TPaMOTHO MOJIb3yETCA

- HOPOSABIISICT YMCHUC aHAJIM3UPOBATHL U 0606H.IaTL I/IH(I)OpMaIII/IIO, HaBbIKU CBA3HOI'O

Ouenka 5 - JIEMOHCTpUpYET YyMEHHE H3jararb MaTepuajl B OINPENEJICHHON JIOTMYECKOU

(oTmu4aHO)

NI0CJIE0BATENBHOCTH;
- MOKa3bIBa€T YMEHHE WIUIIOCTPUPOBATh TEOPETHUUECKHUE IOJIOKEHHUSI KOHKPETHBIMU
TpuMepaMus;

- IEMOHCTPUPYET CHOPMHUPOBAHHOCTH U YCTOMYMBOCTH 3HAHHUM, YMEHUN U HABBIKOB,;

- MOTYT OBITh JOMYIIECHBI OJHA—/BE HETOYHOCTH TMPH OCBEIICHUH BTOPOCTETICHHBIX
BOIIPOCOB

Ornenka 4
(xoporo)

- OTBET YAOBJETBOPACT B OCHOBHOM Tpe6OBaHI/I$[M Ha OIICHKY ((5)), HO IIpHU 3TOM UMEECT
MECTO OJMH M3 HEJOCTATKOB:
- B YCBOCHUU y‘l€6HOI‘O MaTepuajia JONyIICHbI HpO6CJ’IBI, HE MCKAa3suBLINEC COACPIKAHNEC

43




OTBETA;

- B U3JIOKCHUU MaTepuraja JoNyICHbl HC3HAYUTCIbHbIC HCTOYHOCTHU

TIOHUMAaHUEC BOIIPOCOB;

- 3HaHuC€ OCHOBHOI'O IIPpOTrpaMMHOI0 Marepuajlia B
NOTrpCIIHOCTH HEIIPUHIUIIAAIBHOIO XapaKTEe€pa B OTBETC HAa 3K3aMCHC: HCIIOJHO WU
HCMOCJICAOBATCIIBHO PACKPLITO COACPIKAHUC Marepuala, HO IIOKa3aHO o61uee

MHUHHMAJILHOM 0OBEME,

(HEeyIOBIIETBOPHUTEIBEHO)

HaBOJIAIIUX BOIPOCOB;

HaBbIKH

Onerka 3 - UMCIUCHh 3aTPyJAHCHHWsS WJIA JONYIICHBl ONIMOKA B ONPCICIICHUHM TOHSITHIA,
(YIOBIETBOPUTEIHHO) .
WCTIOJNB30BAaHUH TCPMHUHOJIOTUH, OMKCAHHM SBJICHUH M MPOIECCOB, HCIPABICHHBIC
TI0CJIe HaBOSIIIUX BOIIPOCOB;
- BBISABJICHA HENOCTATOYHAsT  C(HOPMHUPOBAHHOCTH 3HAHHMN, YMEHHH M HaBBIKOB,
00yUarOIIHICS HE MOXKET MPUMEHHUTh TEOPUIO B HOBOM CHTYaIlUU
- mpo0Oesbl B 3HAHUSIX OCHOBHOTO IMPOrPAMMHOIO MaTepHaia, NPUHIUMHAIbHBIC
OLIMOKK NPU OTBETE Ha BOIIPOCHI;
- 00HapyXCHO HE3HAHHE WM HEITOHMMaHWe OOJNbINCH WM HamOolee BaKHON d4acTH
Ouerixa 2 y4eOHOTO MaTeprana,

- JOITYIICHBI OIIMOKHU B OIIPEACIICHNN HOHHTHﬁ, IIpHU UCIIOJIb30BaAaHNH TCPMHUHOJIOTHUH, B
OIIMCAHUH SBJICHUH U IIPOUECCOB, KOTOPBLIC HE HCIIPABICHBI IIOCJIC HECKOJIBKUX

- HC C(l)OpMI/IpOBaHLI KOMIIETCHIHH, OTCYTCTBYIOT COOTBETCTBYIOLINEC 3HAHUA, YMCHUA U

TecToBbie 3aJaHus 110 JUCHUITIIINHC

No OlieHOYHBIE CPECTBA Kon u HanmeHnoBanue
TunoBble KOHTPOJIbHBIE 3a/aHus W (UJIM) WHBIE MaTepUaibl, HEOOXOIUMBbIE ISl | MHIMKATOpA KOMIETEHLIUU
OIICHKM 3HAaHWW, YMEHHWH, HaBBIKOB U (MJIM) OMbITa JESITEILHOCTH,

XapaKTePU3YIOMMX CPOPMUPOBAHHOCTh KOMIICTCHIIMI B IPOIECCE OCBOCHUS
JIUCITUTINHBI
1 | 1. Bce, uTo HaC OKpPY’KaeT, YTO MO3HAETCSI C MOMOIIBIO OPTaHOB UYBCTB, na-1 vK-1

Ha3bIBAETCA ...
1) BemecTBOM
2) marepueit
3) nonem

4) temom

2. Bun marepuu, U3 KOTOPOTO COCTOSIT TEJNa, HAa3bIBACTCA ...
1) BemecTBOM

2) MOJeKyI0i

3) monem

4) atomom

3. Buz Matepuu, mocpeicTBOM KOTOPOTO B3aMMOJICHCTBYIOT TeNa, Ha3bIBAETCS ...
1) BemecTBOM

2) MoneKkynoi

3) nonem

4) atTomoM

4. I'paBUTAIIMOHHOE B3aMMOJICHCTBHE OCYIIECTBIIACTCS MEXKITY 3a Cuer
IPABUTAIIMOHHOTO TIOJS.

1) Tenamu, 00NAIAIOIIAMH MAaCcCOM MTOKOS

2) Tenamu 0018 JAOLIMMU 3aPSIIOM

3) aeMeHTapHBIMK YaCTUIIAMHU

4) HyKJIOHaMH BHYTpPH siIpa aroma

5. DIIeKTpPOMAarHUTHOE B3aUMOJICHCTBHE OCYIIECTBIISIETCS MEXKITY , 33 cueT
3NIEKTPOMArHUTHOTO TIOJISL.

1) tenamu, 00nagalOIMMU MAaCCOM MOKOSI

2) TenaMu 00JIaAAOIIMMH 3aPSIOM

3) aneMeHTapHBIMH YaCTUIIAMH

4) HyKJIOHaMH BHYTpPH siIpa aroma

6. Cnaboe B3anMOCHCTBHE OCYIIECTBIISICTCS MEKIY ...
1) tenamu, 0618 JAFOIIIAMA MACCOM MTOKOSI
2) TenaMu 00 TAIOIIMMH 3aPSIOM

OcyIecTBIsET MOUCK,
KPUTUYECKUIA aHATIH3 U
CHHTE3 HH(pOPMAIINH,
MPUMEHSET CHCTEMHBIN
MOAXO[ JUISl PEIICHUS
MOCTABJICHHBIX 3a/1a4
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3) sleMeHTapHBIMU YaCTHLIAMH
4) HyKJIOHaMH BHYTpU sipa aToMa

7. CunbHOE B3aUMOJICHCTBHE OCYIIECTBIISIETCS MEXKIY ...
1) Tenamu, 06agaAIOIIMMU MACCOM MOKOSI

2) TenaMu 00JIAAAOIIMMH 3aPSIOM

3) aneMeHTapHBIME YaCTUIIAMH

4) HyKJIOHaMH BHYTPH spa aToMa

8. (hopMa IBIDKSHUS MaTepUH BKIIIOYACT B CeOsl N3MEHECHNS,
HPOHCXOMSIIIE HA YPOBHE 00IIECTBa, OOIIECTBEHHBIX OTHOLICHHUIA.

1) ®usnyeckas

2) XuMuueckast

3) Buonoruyeckas

4) CounanbHas

9. (opMa IBIDKEHHSI MaTEpUH BKIIIOYACT B c€0sl IPOLIECCHI,
CBSI3aHHBIC C MPEBPAICHIEM BEILECTBA, PEATU3yeTCsl Ha YPOBHE MOJICKYJIbI
1) dusnveckas

2) Xumudeckast

3) Buonoruueckas

4) ConmanbHas

10. (hopma IBIDKCHHS MaTepUH BKIIIOYAET B ceOs TBIKCHHUE
9JIEMEHTAPHBIX YaCTHII ¥ M0JIeH, peaan3yeTcs Ha ypOBHE MUKPOCTPYKTYPBI
(Monexymna, aToM, SJIeMEHTapHbIC YaCTHIIbI)

1) Ousnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanpHas

11. (hopMa IBIDKCHHS MaTepUH BKIIIOYACT B ce0sl QyHKIIMOHUPOBAHHE
Y Pa3BUTHUE )KUBBIX OPTaHU3MOB, PEaTM3yeTCsl Ha YPOBHE KIETKU

1) dusnueckas

2) Xumudeckast

3) Buonoruyeckas

4) CounasnpHas

12. B 3aBUCHMOCTH OT BH/Ia TPACKTOPHH MEXaHHYECKOE JIBHKEHHE MOKET OBITS ...
(Br1GepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonuHeHOEe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEpHOE

5) kpuBONHMHENHHOE

6) 10 OKPYXHOCTH

13. B 3aBHCHMOCTH OT XapakTepa H3MEHEHHUST CKOPOCTH Pa3INYaOT ABMKCHHUE ...
(Br1GepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) npsiMonuHeHOEe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEpHOE

5) kpuBONHHEHHOE

6) Mo OKpYXHOCTH

14. Tlpu yMeHbIIeHUH B 4 pa3a JUTMHBI HATH MAaTEMAaTHYECKOTO MasiTHUKA MEPHOL
KOJICOaHHUS ...

1) He u3MeHUTCS

2) yBenuuutcs B 4 pasa

3) yBenuuurcst B 2 pasa

4) yMmeHbIIUTCS B 2 pasa
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15. Tlpwm yBenuuennu B 4 pasa JJIMHBI HATH MaTeMaTHIEeCKOTO MAasSTHUKA U
YBEIMYEHUH MacChl rpy3a B 4 pasa, HeproJ KojaeOaHus ...

1) He u3MeHHUTCS

2) yBenmuuutcs B 4 pasa

3) yBenmuuutcs B 2 pasa

4) ymeHbIIUTCS B 2 pasa

16. [Ipu yBenmueHNH MaccH Tpy3a B 4 pas3a meproj KojeOaHus MPYKHHHOTO
MasTHHUKA ...

1) yBenuuutcs B 2 pasa

2) He U3MEHHUTCH

3) yBenuuutcs B 4 pasa

4) yMeHbIIUTCS B 2 pasa

17. Tlpu yBenuueHuu B 2 pa3a Macchl rpy3a U YBEJIUUCHUH )KECTKOCTHU MPYKUHbI B
2 paza, nepuoj KoJaeOaHus MPyKUHHOTO MasTHHKA ...

1) He u3MeHHUTCS

2) yMeHbIIUTCS B 2 pa3a

3) yBenmuurcs B 2 pasza

4) yBenmmautces B 4 pasa

18. B ocHOBe crienuanbHOM TEOPUH OTHOCHTEIBLHOCTH ...

1) ObLI MOJIOXKEH IKCTIIEPUMEHT, JOKA3aBILHIi HE3aBUCUMOCTh CKOPOCTH CBETA OT
CKOPOCTH JIBIDKCHHUS NCTOYHHKA M TIPHEMHHKA CBETa

2) GbUT MONOKEH IKCIIEPUMEHT TI0 H3MEPEHUIO CKOPOCTH CBETA B BOZIC

3) ObLIM MOJIOXKEHBI MPEACTABICHUS O TOM, YTO CBET SIBJSETCS KojeOaHueM
HEBUIUMOTO 3¢upa

4) GbLIa MONOKEHA THITOTE3a O B3aUMOCBA3H MaCChl U SHEPTHH

19. Ilpu ycTaHOBICHUH COOTHOIICHHS MEXy 3aKOHAMH KIJIACCUUECKOH MEXaHUKH 1
CHELHANTbHON TEOPUH OTHOCHTEIBHOCTH BEPHBIM YTBEPKACHUEM SIBISIETCS ...

1) BTOpBIC IOITHOCTHIO ONPOBEPraro MepBhIe

2) BTOpBIC IEPEXOMAT B MIEPBBIC IPH ABMKCHUH YaCTHI CO CKOPOCTHIO MHOTO
GoJIbIlIe CKOPOCTH CBETa

3) mepBble IepeXoIiIT BO BTOPBIC IPH ONMMCAHUH MUKPOYACTHUIL

4) BTOpBIE MEPEXOAT B IEPBBIE MPHU IBMKCHUH YACTHIL CO CKOPOCTHIO MHOTO
MEHbIIE CKOPOCTH CBETA

20. CropocTh CBETa B BaKyyMe HE 3aBHCHUT OT CKOPOCTHU JBHIKCHUS HCTOYHHUKA U
HAOJFOAATEIIS — 3TO MPHHITKII ...

1) oTHOCHTENBHOCTH

2) mocTOsAHCTBA

3) HE3aBUCHMOCTH

4) coOTBETCTBHS

21. dusnyeckue SBJICHNUS B OJWHAKOBBIX YCIOBHUAX MPOTEKAIOT OJIWHAKOBO BO BCEX
HHEPIMATBHBIX CHCTEMAX OTCYETa — TO TIPHUHIIAII ...

1) oTHOCHTENBHOCTH

2) IOMOJHUTEIBHOCTH

3) cooTBETCTBUS

4) He3aBHCHMOCTH

22. Kocmuueckuit kopaOib ¢ IByMsl KOCMOHABTaMH JIETUT cO cKopocThio v=0,8c (c
- CKOPOCTh CBETa B BAKYyMe) B CUCTEME OTCUETa, CBI3aHHOMN C HEKOTOPOW
wianeTo. OQUH U3 KOCMOHABTOB MEJJICHHO IIOBOPAYMBAET METPOBBIN CTEPIKEHD U3
MOJIOKEHUS 1, MEPICHINKYISIPHOTO HATIPABJICHUIO IBIXKCHUS KOPaois, B
MOJIOXKEHHE 2, TapaljieIbHOe HAlpaBiIeHUIO IBKeHUs. [[JIMHA 3TOT0O CTEpXKHS ©
TOYKY 3pEHISI HAOIIOAaTelIs, HAXOIAIIETOCs Ha TUIAHEeTe, ...

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

2) wamenstercst ot 1,0 M B monioskernu 1 10 1,67 M B MOJIOKEHUH 2

3) pasna 1,0 M npu 11060 €10 OpUEHTAIIMA

4) usmensiercs ot 0,6 M B ostoxkenuw 1 10 1,0 M B mosiokeHun 2
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23. KocMmuueckuii kopabiib ¢ IByMsi KOCMOHABTaMH JIETHT CO cKopocThio v=0,8¢ (¢
- CKOPOCTh CBETa B BAKYyMe) B CUCTEME OTCUYETa, CBI3aHHOMN C HEKOTOPOW
wianetoil. OQUH U3 KOCMOHABTOB MEJIJICHHO TIOBOPAYUBAET CTEP>KEHb AIUHOK 0,6
M U3 MOJIOKEHUS 1, MapauieIbHOTO HAMPABICHHUIO TBUKCHUS KOPaOJIs, B
MOJIOKEHHE 2, IEPIICHIUKYIIPHOE HAIIPABICHUIO ABIKCHHUSA. J[JIMHA 3TOTO CTEePKHS
C TOYKH 3pCHUS HaOIIOIATesl, HAXOASAIICTOCs Ha IUIAHETE, ...

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

2) msmensiercs ot 1,0 M B monoskeHnn 1 10 1,67 M B MOJIOKEHUH 2

3) pasua 1,0 M iput F0GOH €T0 OpPHUEHTAIIMH

4) usmensiercs ot 0,6 M B nosoxkenun 1 10 1,0 M B ojIoKeHUH 2

24. Kocmmueckuii kopabib 1eTuT co ckopocthio v=0,8c (¢ - CKopocTh cBeTa B
BaKyyMe) B CICTeME OTCUeTa, CBA3aHHON C HEKOTOpOH miuaHeToi. OnuH u3
KOCMOHABTOB MEJJICHHO MOBOPAaYMBAET METPOBBIM CTEPKEHb U3 MOJOXKEHHUS 1,
MEPIICHIUKYIISIPHOTO HATIPABJICHUIO JIBHKCHUS KOPAOIs, B MOJOKEHUE 2,
napajuiesibHOE HaIMPaBJICHUIO IBUKEHUA. JIJIMHA 3TOTO CTEP>KHS C TOUKH 3PEHUS
JIPYroro KOCMOHABTA ...

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

2) uzmenstercs ot 1,0 M B mosioskennu 1 10 1,67 M B oI0KeHMH 2

3) paBna 1,0 M npu 110001 €10 OpUSHTAIIMA

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

25. Kocmmueckuit kopabib 1eTuT co ckopocthio v=0,8c (¢ - CKOpocTh cBeTa B
BaKyyMe) B CHCTEME OTCUETa, CBA3aHHON C HEKOTOpOil raneToit. OauH u3
KOCMOHABTOB MEJJICHHO OBOPAaYMBAET METPOBBIN CTEPKEHDb U3 TIOJOXKEHHUS 1,
napasuieIbHOTO HAIMIPABJICHHUIO ABHKCHUS KOPaOJis, B MOJOXKEHHUE 2,
MEPIEeHIUKYIIPHOE HAMPABICHUIO IBIKEHHsI. [IJIMHA 3TOTO CTEP>KHS ¢ TOUKU
3pEHUs APYroro KOCMOHABTA ...

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

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

3) paBna 1,0 M npu 110001 €10 OpUSHTAIIMA

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

26. BpoyHOBCKOE JBHKEHUE TIOATBEPKIAET CYIIECTBOBAHHUE ...
1) B Ipupo/IEe WIEATBHOTO ra3a

2) Xa0THYECKOTO TEMIOBOTO ABHXKEHHSI aTOMOB M MOJIEKYIT

3) BSIBKOCTH KHIKOCTEN

4) cBepXBBICOKOTO BaKyyMa

27. YToOBI CKOPOCTH JIBIKEHHUS] OPOYHOBCKUX YaCTHUI] YBEJIMIHIACH HEOOXOAUMO
...(Bp1OepuTe Bce BepHBIE BAPHAHTHI OTBETA)

1) yBenmuuuTh TEMIIEPATYPY

2) yMEHBIIUTh TEMIIEPaTypy

3) yBennuuTh Maccy OpOYHOBCKOH YaCTHIIBI

4) yMEHBIIUTH Maccy OPOYHOBCKOM YaCTHUIIBI

5) yBeNNYUTh KOHIICHTPALMIO YaCTHI]

28. It n30TepMHUYECKOTO MPOLIecca CIPaBEJIUBbI COOTHOLICHHUS . ..
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

29. I[J'If[ H30XOPHOTO Iponecca cupaBeAJIMBbl COOTHOILICHHUS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

30. lyst u300apHOTO IpoIecca CpaBeIBbl COOTHOIICHHS . . .
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
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4) T>0, p>0, V=const

31. TIpouecc, B X0/ie KOTOPOTO YMEHbIICHHE BHYTPEHHEH YHEPI UK ra3a M03BOJISIET
€My COBEpIIUTh paboTy HaJl BHEIIHUMH TEJIAMH, HA3bIBAETCS ...

1) usorepmuueckuii

2) aguabaTHbIM

3) u30XOpHBIit

4) u3oGapHsIit

32. TIpouecc, mpu KOTOPOM W3MEHEHHE BHYTPEHHEW YHEPTUH PaBHO paboTe, B3ATOH
CO 3HAKOM «MHHYCY», HAa3bIBACTCA ...

1) aguabaTHBIM

2) u300apHBIM

3) uzoTepMuUECKUM

4) U30XOpPHBIM

33. - 9TO HAIPSHKEHHOE COCTOSTHHE MOBEPXHOCTHOTO CJIOS KHKOCTH.
1) IToBepXHOCTHOE HATSKEHUE

2) MonekynsapHoe JaBJICHUE

3) Cuita NOBEpXHOCTHOTO HATSKCHUS

4) KoadurmeHT TOBEpXHOCTHOTO HATSHKSHUS

34. sIBnenne 3aKJIFOYAETCSL B TOM, YTO CMaYHBAIOIIAst JKUIKOCTh B
KaIUBIPe MOJHAMAETCS U yCTAHABIMBACTCS BBIIIE, YEM B COOOIIAIOMIMMCS C HUM
HIHPOKOM COCYJIE, @ HECMAYHUBAIOIIASI YKUIAKOCTh OMYCKACTCS U yCTAHABIMBACTCS
HIDKE, Y€M B COOOIIAIONIAMCS C HAM IIHPOKOM COCYIIE.

1) Ba3KocTH

2) KaluUIAPHOCTH

3) MOBEPXHOCTHOTO HATSKEHHSI

4) nubdyszun

35. KHIKOCTD B KaIMIUIIPE MOAHUMAETCS M YCTaHABINBACTCS BBIIIE, YEM
B COOOIIAONIAMCS ¢ HUM IIUPOKOM COCYIIE.

1) CmaumBaroras

2) Bsizkast

3) HecmauwmBaromiast

4) UneansHas

36. KHIKOCTh B KAIMJUISIPE OIMYCKAETCSI U YCTAHABIMBAETCS HUXKE, YEM B
COOOIIAIOIIMUMCS ¢ HUM ITUPOKOM COCYJIE.

1) CmaumnBaromias

2) Bsizkas

3) HecmaunBaromas

4) UneanbHas

37. Eciti cWITbl IPUTSDKEHHST MEKIY MOJIEKYIaMH KHUIKOCTH OOJIBINE, YeEM MEKITY
MOJIEKYJTaMH JKUIKOCTH W MOJIEKYJIAMH TBEPIOTO TEJNA, TO 3Ta KUIKOCTh
SIBIIACTCA. ..

1) Bs3KoiA

2) cMauMBaroIIEH

3) uaeanbHOM

4) HecMaumMBaronIei

38. Eciit cHJIbl IPUTSDKSHHS MEXKIY MOJNICKYJIaMH )KUAKOCTH MEHBIIIE, YeM MKy
MOJIEKYJIaMH JKHJIKOCTH U TBEPIOTO TeNa, TO 3Ta KUIKOCTh SBIISETCS ...

1) Bs3Koii

2) cMaduBaronen

3) uneanbHOIM

4) HecMaumMBaronIei

39. Ipu norpy»xeHUN B KUIKOCTh KaMIUIIPHOH CTEKJSIHHON TPYOKH YpOBEHb
KHUJIKOCTH B HEH MMOJHIMAETCS Ha 4 MM HaJl YPOBHEM KHIKOCTH B COOOIIAIOIINMCS
¢ HUM cocyze. Eciii B3sITh KanmuyuIsp AMaMeTp, KOTOporo B 2 pasza 6oJibliie, TO
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BBICOTA MMOAHATHUSA ) KUAKOCTU B HEM 6yIICT paBHa MM.
1)2

2) 4

3)8

4) 16

40. TIpu norpy>XeHUH B )KUAKOCTh KalMJUIIPHOM CTEKIJITHHOM TPYOKH ypOBEHb
JKUJKOCTH B HEHM MOAHMMAETCs Ha 4 MM HaJ] ypOBHEM KUAKOCTH B COOOIIAOIIMCS
¢ HUM cocyne. Eciu B34Th Kanuiuisip AnaMeTp, KOTOPOTO B 2 pa3a MEHBIIIE, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

41. Tepaple Tena, aTOMbI K MOJICKYJIbI B KOTOPBIX PACIIONIOKEHBI YIOPSAI0UCHHO U
00pa3yoT MePHOAUICCKH TOBTOPSIOIIYIOCS CTPYKTYPY, HAa3bIBAIOTCA ...

1) kpucTaIIUYECKIMH

2) U30TPOIHBIMU

3) amopdubIMU

4) abCOIOTHO TBEPABIMU

42. TBepaple Telna, B KOTOPBIX aTOMBI M MOJICKYJIBI PACIIONO)KEHBI OECIOPSI0YHO,
HAa3BIBAIOTCS ...

1) kpucTaITUYECKIMH

2) aHU30TPOITHBIMH

3) amopbHBIME

4) abCOoIOTHO TBEPABIMH

43. N3menenue GopMbl U 00beMa TBEPIOTO Telia MO/ NCHCTBUEM BHEIIHEH CHIIBI,
Ha3bIBACTCA ...

1) nepemenieHueM

2) nedopmarnueii

3) cMemeHrEM

4) pazBuTreM

44, HasbIBaeTCs Ae(opMaliys, MOJTHOCTHIO HCUE3aloIas mocie
IIPEKPALLEHUS NEUCTBUS CUIL.

1) Vmpyroii

2) OcrarouHoi

3) Inactuyeckoit

4) AbcomoTHOI

45. Yreepxxaenue: «OTHOCHTENbHAS Ae(OPMALHS MIPSIMO IIPOTIOPLHOHAIbHA
nebopMupyroLIeii cuite, MPUXOAAIICHCS Ha eNUHALY IUIONIAIN CeICHUSI TENa,
CIIPABELTUBO JUTS 3aKOHA . ..

1) Bopemnu — XKropena

2) T'yk

3) Herotona

4) Mackans

46. Eciiu yBeM4MTh B 2 pasa 3HaueHHe 1e(hOPMHUPYIOIIEH CHIIbI, HE MEHSS
TUIONIA/Ib MONIEPEYHOTO CEYEHUs Tella, TO 3HaUCHHE OTHOCUTENIBHON 1ehopMaIyu. ...
1) He U3MEHHUTBCS

2) yMeHBIIUThCA B 2 pa3a

3) yBenunuurces B 4 pasa

4) yBenu4uTes B 2 pasa

47. Ecnu yMEHBIINTS B 2 pa3a 3Ha4eHHE Je(OpPMUPYIOIIEH CHIIBI, HE MCHSA
IUIONIA/Ib MOMEPEYHOTO CEUEHUS TeNa, TO 3HaUCHNE OTHOCUTEIBHON AeopMaIyu. ..
1) He M3MEHHUTHCSI

2) yMEHBIIUTHCS B 2 pasa

3) yBenuuurcs B 4 pasa

49




4) yBenuuutes B 2 pasza

48. HocuteasiMu 3JIEKTPHYESCKOTO TOKA B METaIlIAX SBISIOTCS ...
1) npoToHsI

2) 3MeKTPOHBI

3) uoHsI

4) HelTpOHBI

49. HocuTensamMu 3JIeKTPUIECKOTO TOKA B Ta3ax SIBISTFOTCA ...
1) npoToHsI

2) SIIEKTPOHBI

3) voHsI

4) HelTpOHBI

50. HocuTensmu 3MeKTPHIECKOTO TOKA B IEKTPOIUTAX SBISAIOTCS ...
1) npoToHsI

2) 3MEeKTPOHBI

3) uoHsI

4) HeUTpOHBI

51. BemtecTBa, yIeapHOE COMPOTHBIECHHE KOTOPBIX GOJBIIE YASTBHOTO
COTIPOTHBIICHHUSI METAUIOB, HO MEHBIIIE YAEIHLHOTO COMPOTHBIICHUS IUIEKTPHKOB,
Ha3bIBAIOT ...

1) cerHeTO3NEKTPUKAMHU

2) MpOBOJHUKAMH

3) monynpoBOJHUKAMHE

4) dheppoMarseTHKaMu

52. TIpoBOIUMOCTD TOIYIPOBOTHUKOB, 00YCIIOBJIEHHAS HATHYHEM B HUX
M30BITOYHBIX DJIEKTPOHOB MPUMECH, Ha3bIBAETCS ...

1) cobcTBenHOI

2) aKIenTopHO

3) 3IIeKTPOHHO-IBIPOYHO

4) noHopHOM

53. TIpoBOIUMOCTH MOJYIIPOBOIHIKA, O0YCIOBICHHAS HATUYHUEM B HEM JIBIPOK,
Ha3bIBACTCA ...

1) aknenTopHoit

2) cobCTBEHHOM

3) noHOpHOIA

4) 371€KTPOHHO-ABIPOYHON

54. Hocutensmu 3apsiia B OJIYTTPOBOIHHUKAX SBISIOTCS ...
1) HEUTPOHBI U MPOTOHEI

2) aHHOHBI M KATHOHBI

3) aTOMBI K MOJIEKYIIBI

4) 3eKTPOHBI ¥ IBIPKH

55. YcnoBreM BO3HHKHOBeHHS diiekTpudeckoro Toka HE siBisiercs Hanmuvue ...
1) nudsexTprKa

2) CBOOOIHBIX 3apPsHKEHHBIX YaCTHI]

3) 2JIEKTPUYECKOTO OIS

4) 3aMKHYTOU 3JIEKTPUYECKOH 1ienu

56. Eciiit Benmu4uHy 3apsja YBEJIHYUTb B 4 pa3a, TO 3HAYEHHE AEKTPUUESCKOTO TOKA
B LICIH ...

1) He u3MeHUTCS

2) yBenuuutes B 2 pasa

3) yBenuuurcs B 4 pasa

4) ymeHbIutTcs B 4 pasa

57. IIpn yBemuueHNH CHITBI TOKA B 4 pa3a KOJMYECTBO TEIUIOTHI, BBIIENIEMOE Ha
CONPOTUBJIEHUM 3a TOKE BPEMsl, YBEJIMUUTCS B pas(-a).
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1)2
2)8
3)4
4) 16

58. st «UEHTPBI TSHKECTU MOJIOKUTENBHBIX U OTPHUIATEIBHBIX
3apsJI0B COBMAJAIOT B OTCYTCTBHE BHEIIHETO JIEKTPHIECKOTO TI0JIsl; XapaKTepHa
SJIEKTPOHHAS HOJIAPHU3ALIHS; TUIIONBHBIA MOMEHT MOJIEKYJ B OTCYTCTBHE BHELIHETO
SIIEKTPHUIECKOTO MOJISl PABEH HYIIIO; MOJSIPU30BAHHOCTD TUAJIEKTPHKA TIPSMO
[POTOPIHOHAJBFHA HAIPSKEHHOCTH DIEKTPUIECKOTO MOJISL.

1) moMAPHOTO MUBIIEKTPHKA

2) KPUCTAIUTHYECKOTO JUIEKTPHUKA

3) HENOJSIPHOTO UAJIEKTPUKA

4) cerHeTodIeKTprKa

59 MMEIOT aCHMMETPHYHOE CTPOEHHE, YTO IIPUBOIMT K HECOBIAICHUIO
«UECHTPOB TSHKECTHY MONOKUTENBHBIX U OTPULATEIBHBIX 3apsI0B B MOJICKYJIC U,
ClIeIOBATEIbHO, HAJTMYHIO HEHYIICBOTO THIIOIFHOTO MOMEHTA. B oTCyTCTBHE
BHEIITHETO AJICKTPUUYESCKOTO MOJISI JUIOJIbHBIE MOMEHTHI OPHEHTUPOBAHBI
Xa0THYECKU U CyMMApPHBIH AUIONBHBIA MOMEHT BCEX MOJIEKYI paBeH Hyito. [Ipu
HAJIO)KEHUU BHEIIHETO IEKTPUIECKOTO MO Xa0TUYECKU OPUSHTUPOBAHHBIC TI0
Pa3HBIM HAMPABICHUAM KECTKUE AUIONN CTPEMSTCS TIOBEPHYTHCS 110
HAITPABJICHHIO JACHCTBUS AMEKTPUUECKOTO OIS, TO €CTh UMEET MECTO TUIMOJIbHAS
(opreHTanMOHHAS) IO PU3ALIUS.

1) IonsipHBIE TUIEKTPUKU

2) Kpucramindeckue THIICKTPUKH

3) HenonsipHble TU3MEKTPUKA

4) CernetoaneKTpuka

60. - 3TO AMAJICKTPUKH, 00JIaJar0IIKe B OMPEICICHHOM HHTEPBAJIC
TEeMIIEpaTyp CHOHTAHHO# (CaMOMPOM3BOIBLHOIN) MONSPU30BAHHOCTHIO. BO BHEIIHEM
MarHUTHOM MOJIE MTPOUCXOMT MEPEOPUEHTALHSI UITONTBHBIX MOMEHTOB T10 MO0, B
OTCYTCTBHE BHEIITHETO AIIEKTPUUESCKOTO OISl TOISIPU30BAHHOCTH COXPAHAETCS.
[ossipr30BaHHOCTH 3aBUCHT OT TeMIieparypbl. [Ipu JOCTHKEHUH HEKOTOPOTO
KPUTHUYECKOTO 3HaueHHus (Touka Kropu) nepexost B 0ObIYHBIH AUIICKTPUK.
XapakTepHO SBICHHE THCTEPE3UCa.

1) IonsipHBIE TUITEKTPUKU

2) Kpucraminueckue THU3ICKTPUKH

3) HenonsipHble TU3IEKTPUKA

4) CerneToanekTpuka

61. - 3TO BEIECTBA, HAMATHUYHUBAIOIIMECS BO BHEIITHEM MATHUTHOM
TI0JIe IPOTHB HAIIPABJICHUSI TI0JISL, IO3TOMY IIPU HAXOXKICHHU BO BHELIIHEM
MAarHUTHOM II0JIE €r0 CIIETKa OCIa0isioT. B OTCYTCTBHM BHEIIHETO MATHUTHOTO
TOJISL 3TH BEI[ECTBA HEMAarHUTHBI M CyMMAapHBI MATHATHBIA MOMEHT aTOMOB
(Morekyit) paBeH Hyii0. MarHuTHasi BOCIIPUMMYHBOCTD HE 3aBUCHUT OT
TeMmIreparypbl. Mex 1y HaMarHH4eHHOCTHIO M HAMIPSDKEHHOCTHIO MArHUTHOTO OIS
CYLIECTBYET JIMHEWHAS 3aBUCUMOCTh. MarHuTHas IPOHUIIAEMOCTh MEHBIIIE UITH
paBHa |, HE 3aBUCUT OT HANIPSHKEHHOCTH BHEIIHETO MATHUTHOTO TOJISL.

1) MnamaraeTrkn

2) ®eppoMarHeTHKH

3) [TapamarHeTHKu

4) CerHeToaNeKTpUKI

62. - 9TO BEILECTBA, HAMarHUYMBAIOLINECS BO BHEIIHEM MarHUTHOM
HOJI€ MO HAMpPaBJIECHUIO MOJIsS, T0O3TOMY IIPHU HAX0XKJEHUU BO BHEIIHEM MAarHUTHOM
MOJIE OHHU €0 CJIeTKa YyCUIMBAIOT. IIpu OTCYTCTBUM BHEUTHETO MATHUTHOTO TIOJIS
MarHUTHBIE MOMEHTHI 2JIEKTPOHOB HE KOMIIEHCUPYIOT APYT ApPYyra U aTOMBbI 3THX
BEIIIECTB BCeTna 00J1a1al0T MAarHUTHEIM MOMEHTOM. MarHuTHAas BOCIPHHIMYHBOCTh
yOBIBaeT C MOBHIMIEHHEM TeMIIepaTypsl. Mexly HAMarHUYeHHOCTHIO U
HaNpsHKEHHOCTHIO0 MAarHUTHOTO TIOJNIS CYIIECTBYET IMHEHHas 3aBUCHMOCTb.
MarHnuTHas IPOHHUIIAEMOCTh OOJIbINE FITH paBHA |, yOBIBACT C TOBBIIICHIEM
TEeMIEpaTypHl.
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1) lnaMarHeTHKY

2) OeppOMarHeTUKy

3) IapamarueTuku

4) HenonsipHble AUIIEKTPUKA

63. - 9TO BeIlleCTBa, 0OIAarOIINe CIOHTAHHON HAMAarHUYEeHHOCTBIO, TO
€CTh OHM HaMarHWYEHbI ke B OTCYTCTBUH BHEITHETO MarHUTHOTO MoJis. B cBoeit
CTPYKTYpE HMEIOT MHUKPOCKOITMYECKHE 30HBI — IOMEHBI. [1pr BHECEHUH HX BO
BHEIIIHEE [10JI¢ BCE JOMEHBI IOBOPAYMBAFOTCS CBOMMH MarHUTHBIMH MOMEHTAaMH B
OZIHY CTOPOHY, B pe3yJIbTaTe BEIIECTBO HAMArHUYMBACTCS U 3HAYUTEIEHO
YCHIIBAET BHEIIHEE MarHUTHOE note. [Ipu ocnabieHny BHEIIHETO MarHUTHOTO
THOJISL IO HYJSl COXPAHAeT OCTaTOYHOE HaMarHMYMBaHUue. MarHuTHas
OPOHHIAEMOCTh BO MHOTO pa3 0oJibliie 1, OHa 3aBUCHT OT HATIPSDKEHHOCTH
MAarHUTHOTO T10J1s1. BHavyajie MarHuTHas MPOHULIAEMOCTD pacTeT ¢ yBenndeHnem H
3aTeM, IOCTHIas MAaKCUMyMa, HAYMHACT YMCHBIIATHCS, CTPEMSICh K SIUHUILIE (B
Cllydae CUIbHBIX TOJE).

1) AnamarsHeTHku

2) ®eppoMarHeTHKH

3) [MapamarueTrku

4) IonspHBIE TUAICKTPUKH

64. 3apspKeHHAs! 9aCTHIA JBHYKETCS B JIEKTPUISCKOM IIOJIE IO ...
1) npsiMoii THHUK

2) mapaboe

3) BUHTOBO# TPACKTOPHH

4) runepbose

65. TTonoKUTETBHO 3apsDKEHHAS YaCTHIIA BJIETAET CO CKOPOCTh V B OMHOPOTHOE
3MEKTPUYECKOE MMOJIE B HAMIPABJICHUH BEKTOpa HAPsDKEHHOCTH. [Ipu 3TOM OHa
OyneT nBuUratbes ...

1) no BHHTOBOH TPaeKTOPUH

2) 3aMeIIeHHO

3) no okpyx)HOCTH

4) yCKOpEeHHO

66. OTpuIaTeIbHO 3apsHKCHHAS YACTHIIA BIICTAET CO CKOPOCTD V B OHOPOIHOE
3IIEKTPUUYECKOE TMOJIe B HATIPABICHUH BEKTOPA HaMpspKeHHOCTH. [1pn 5TOM oHa
OyneT nBuratbes ...

1) o BUHTOBO# TPaeKTOPUH

2) 3aMe/IJIeHHO

3) 10 OKPYKHOCTH

4) yCKOpEeHHO

67. 3apsoKeHHAs YaCTHUIA, BJIETAOIIAs B MATHUTHOE TI0JIE CO CKOPOCTh V BIOJH
JIMHUA MarHATHOW WHIYKIMH, JBUKETCS ...

1) 1o BUHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIUHEHHO

3) 10 OKPY>KHOCTH

4) no mapaboie

68. 3apspKkeHHast YacTHIa, BICTAMOIIAS B MATHUTHOE IT0JIE CO CKOPOCTh V
TePICHNKYISPHO JTUHUAM MATHUTHON HHIYKIIUH, TBIKETCS ...

1) mo BHHTOBOH TPaeKTOPUH

2) paBHOMEPHO MPSIMOJIMHEHHO

3) mo okpyxHOCTH

4) no napabone

69. 3apspKeHHas 9acTUIA, BIETAIOIIAS B MATHUTHOE T10JI€ CO CKOPOCTH V MO/ YIIIOM
a K BEKTOpY MHIYKIHH B MarHUTHOTO MOJIsl, ABHIKETCS ...

1) 0 BUHTOBO# TpaeKTOpUHU

2) paBHOMEPHO MPSIMOIHHEHHO

3) 110 OKPYXHOCTH

4) o mapaGoie
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70. OTHOLIEHUE CKOPOCTH PACIPOCTPAHEHHUS CBETa B BAKyyMe K CKOPOCTH
pacnpocTpaHeHHs CBeTa B JaHHOI cpejie Ha3bIBaeTCs ...

1) oTHOCHUTENBHBIM TTOKa3aTeNIeM TIPEIOMIICHHUS

2) mokasarejieM MPeIOMIICHHUS BTOPO# Cpelibl OTHOCUTENBHO MEePBOit

3) mokaszareseM MpeNOMIICHHUS TIEPBO CPe/ibl OTHOCUTENIBHO BTOPOit

4) abCOMIOTHBIM MOKA3aTeIeM MPEIOMIICHUS

71. Ecnu cBeT mepexoAnT U3 CTEKJIa B BOIY, TO YToJ MaAeHus OymeT
yria(-y) IpeIoMIICHHUS.

1) Gosnblire

2) MeHbIIEe

3) pasen

72. Eciu CBET MEepPEeXOAUT U3 BOABI B CTEKJIO, TO YroJl MajeHus OyaeT
yrta(-y) mpeloMIICHHSL.

1) Gombire

2) MeHbIIe

3) paBen

73. ]I mOBBIICHAS TIpeeTia pa3pelieHns] 00BEKTHBAa MUKPOCKOIIa HEOOXOAUMO ...
(BriOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) yBenu4HTh MOKA3aTENb PEIOMIICHHS CPE/IBI

2) YMEHBIIUTH MOKA3aTeNb IPEIOMIICHHSI CPE/IbI

3) 0CBETUTH MHUKPOOOBEKT CBETOM C MEHBIIIEH IITHHON BOJIHEI

4) oCcBeTHTh MUKPOOOBEKT CBETOM C OOJBIIEH ITHHOM BOJTHBI

5) YMEHBIIUTE YHCIOBYIO allePTYPy

74. Beinaroutuiicst ¢ppaniy3ckuii ¢pusuk Jlyn ne bpoiine npemioxun popmyiy,
OIIPECIIAIONLYIO IIIMHY BOJIHBI, HA3BAaHHOM 3aTeM «BOJHOM Ae bpoiusa». Bonna ne
Bpoiing — 10 ...

1) oTHOLIEHHE CKOPOCTH CBETA K YaCTOTE IEKTPOMATHUTHOTO M3Iy4eHHUS

2) BOJIHA, XapaKTePHU3YIOIIas yIPyrue KoNeOaHus B aToMaxX KPHCTAITMIESCKOH
peleTKH

3) BoJIHA, KOTOpasi COOTBETCTBYET JIF000it YacTuile, 00IagaroIei HMITYIbCOM

4) BomHA, BO3HHUKAIOIIAS B PE3YJIbTaTe HAOKEHHS OTPAXKEHHBIX OT MPETPajl BOJIH

75. JInuna BonHBI Ae bpoiing ysenuuuTcs B 2 pa3a, €Cilii KHHeTHIecKast YHepTUs
MHKPOYACTHUIIBI pasa.

1) ymenbmures B 4

2) yBenuuurcs B 4

3) yBenmuuurcs B 2

4) ymeHbIIUTCS B 2

76. Ecnut 4acTHIBI MIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAMMEHbIIIEH JTMHON BOJTHBI
ne bpoiins obmanaer ...

1) ueitrpon

2) mpoTOH

3) anmekTpoH

4) ansda-yacTria

77. Eciii 9acTUIBl MMEIOT OJJMHAKOBYIO JIJTMHY BOJHBI Jie Bpoiins, To HanMeHbIIe
CKOPOCTh 00Jaaer ...

1) aneda-yactrna

2) mpoTOH

3) anektpoH

4) HeitTpoH

78. Ecnu 9acTHIbl UMEIOT OMHAKOBYIO CKOPOCTh, TO HAUOOJIBIIICH JIJIMHOMN BOTHBI
ne bpotins obnagaer ...

1) HelTpoH

2) mpoToH

3) anmeKkTpoH
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4) ansda-yacTria

79. Eciu 9acTHIbI MMEIOT OJMHAKOBYIO JUIMHY BOJIHBI Jie Bpoiis, To HanGobLiei
CKOpOCTh 00JIajaer ...

1) HeiTpoH

2) mpoToH

3) anektpon

4) anba-gactuma

80. CorracHo rumorese e bpoiins, 1rHa BOJTHBL, OTIMCHIBAIOIIAsT BOTHOBHIC
CBOICTBa Tella, OMPEACISETCS €ro ...

1) suHeprueit

2) pa3mepom

3) o6beMoMm

4) UMITynBECOM

81. Jlnuna BosHbI ne Bpoiins yacTuisl yMeHpIunacsk apoe. CKOpoCTs ITOH
JACTHUIIBI paza.

1) ymenbunace B 2

2) ymeHbIIuIach B 4

3) yBenuumnace B 2

4) yBenuuunach B 4

82. Innna BomHs! Ae bpoiing gactuipl yBennamiack BaBoe. CKOpOCTh ATOH
YaCTHI[I pasa.

1) ymeHbIIHIaCH B 2

2) yBeNHUYUIACH B 2

3) ymeHnbmunach B 4

4) yBenuunnace B 4

83. Kunernueckast SHEprusi KIACCHYSCKON YacTHIBI yBEINYUIAch B 2 pa3a. [muHa
BOJIHBI J1e bpoiiss 3Toil yacTHIbl paza.

1) ymeHbunace B 2

2) yBenuumiaach B 2

3) ymenbuunace B 4

4) yBenuunnace B 4

84. 113 cOOTHOIIICHHSI HEOTIPEICICHHOCTESH KOOPAMHATEI M UMITYJIbCa CIICIYET,
qTo...

l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAWHATa CTAHOBUTCSA
HEOoIpeIeIeHHON

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

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

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOThI, HE MOXKET OBITh
0XapaKTepU30BaHa ONPEEIIEHHBIM 3HAYEHUEM SHEPTUU

85. VI3 COOTHOIICHUS HEONPEIEICHHOCTEI YHEPTHH M UMITYJIbCa CICYET, UTo ...
l) €CJIM MBI 3HAEM UMITYJIBC MUKPOYACTUIIbI, TO €€ KOOpAWHATA CTAHOBUTCHA
HEOIpeIeIeHHON

2) cucTeMa, IMEIOIIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET ObITh
OXapaKTepU30BaHa ONPEeIIEHHBIM 3HAY€HUEM SHEPTUU

3) ecnu MbI 3HAEM UMITYJIHC MUKPOUYACTHUIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HeomnpeAeaeHHOU

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXET ObITh
0XapaKTepU30BaHa ONPEEIEHHBIM 3HAY€HUEM SHEPTUU

86. 113 COOTHOLICHUSI HEOTIPEIEICHHOCTEH YHEPIHH M YaCTOTHI CIIEYET, UTO ...
l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAWHATA CTAHOBUTCHA
HEeOoIpeIeIeHHON

2) cucreMa, UMEIOIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET OBbITh
OXapakTepU30BaHa ONpPe/IeJICHHBIM 3HAYEHUEM DHEPTUU
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3) ecau MBI 3HAEM HMITYJIBC MUKPOYACTHUIIBI, TO €€ SHEPIUsI CTAHOBHUTCS
HEOIpeeIeHHOM

4) cucrema, UMEIOLIAsi HEKOTOPOE 3HAYCHUE YACTOTHI, HE MOXET OBITh
OXapaKTepH30BaHa ONpeAEICHHBIM 3HaUCHUEM SHEPTUU

87. VI3 cooTHOLIEHUS HEOPE/ICICHHOCTEH YHEPIHU M YaCTOTHI CIIEIYET, UTo ...
1) ecnit MBI 3HAEM UMITYJTBC MUKPOYACTHUIIBL, TO €€ KOOPAHHATA CTAHOBUTCSI
HEOIpeAEICHHON

2) cucreMa, IMEIOIIAst HEKOTOPOE BPEMSI KHU3HH, HE MOKET OBITh
0XapaKTepH30BaHa OMPEICICHHBIM 3HAUCHUEM YHEPTHH

3) ecau MBI 3HAEM HMITYJIBC MUKPOYACTHLIB, TO €€ SHEPIUsI CTAHOBHTCS
HEOIpeAEICHHON

4) cuctema, UMEIOLIAsi HEKOTOPOE 3HAYCHUE YACTOThI, HE MOXKET OBITh
OXapaKTepH30BaHa ONPE/IeNICHHBIM 3HaUCHUEM YHEPTHH

88. BekTop cxopocTH BCerna ...

1) coBmagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONOKEH HATIPABICHUIO TBIKCHHUS Tela
3) coBmaaeT ¢ HaNMpaBJICHHEM IBHKCHUS Tela

4) IPOTHUBOMOJIOKHO HANIPABJIICH BEKTOPY YCKOPCHHSI

89. Ecnu Teno ABIKETCS 3aMENICHHO, TO BEKTOP YCKOPCHHS BEKTODY
CKOPOCTH.

1) conanpasnex

2) mepIeHINKYISIPeH

3) HampaBIeH MPOTHBOIMOIOKCHO

4) pacronioxkeH Mo yIiioM K

90. Ecitut TeJo ABMKETCS YCKOPEHHO, TO BEKTOP YCKOPCHHSI BEKTOPY
CKOPOCTH.

1) pacronoxeH 1Mo yrioMm K

2) mepIeHINKYISIPeH

3) IPOTHBOIIOIOKHO HATIPABICH

4) coHamnpasieH

91. Ecnu pyKosITKa IPAaBOTO BHHTA BPAIAETCS B HANIPABIICHUH [BIKCHUS TEJIa T10
OKPY)KHOCTH, TO MOCTYIATEIbHOE IBIKCHIE BUHTA YKAXKET HAlIPABJICHUES
BEKTOpA. ..

1) yrimoBoro nepeMenieHus

2) yIJI0BO# CKOPOCTH

3) yI10BOTO yCKOpEHHMs

4) MOMeHTa UMITyJIbCa

92. BeKTop YIJIOBOrO YCKOPEHHsI COHAIIPABIICH C BEKTOPOM YIJIOBOM CKOPOCTH IIPU
JBUKECHHUL.

1) paBHOMEpHOM

2) paBHO3aMEIICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

93. BeKTOp YIIIOBOTO YCKOPEHHS POTHBOTIONOKHO HAMIPABIICH BEKTOPY YITIOBO#
CKOPOCTH MPH JBUKEHUH.

1) paBHOMEpHOM

2) 3aMeJIeHHOM

3) paBHOYCKOpEHHOM

4) HepaBHOMEPHOM

94. CropocTtb Mstua Maccor 50 T, OpOIIEHHOTO BEPTHKAILHO BBEPX, MEHSETCS 110
3akoHy v=12-10t. 3HaueHHe MOAYIS UMITYIIbCA MsIUa uepe3 2 CEeKyH/Ibl mocie
Havaja ABWXeHHs paBHo  krem/c. (0,4)

1)04

2) 400

3)-0/4
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95. Cropoctb Mstua Maccor 100 1, OpOIICHHOTO BEPTUKAIBLHO BBEPX, MEHSETCS 110
3axoHy v=40-8t. 3HaueHue Moy UMITyJIbCa MA4a yepe3 4 CeKyHbl I0CciIe Hadana
JIBIDKEHUS PaBHO Krem/c.

1)-08

2) 800

3)0,8

4)8

96. JlaHb! TpH Tena: CINIONTHOHN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0a) u mmap,
IpHYeM Macchl M U pagnychl R ocHOBaHMH I¥cka U TPpyObl U paguyc mapa
onuHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 LEeHTp Tena. [l MOMEHTOB HHepLuii
paccMaTpuBaeMbIX T€J BEPHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...

1) HanOOJIBIIUM MOMEHTOM MHEPIIMHU 003 aeT AUCK

2) HanOONBUIMM MOMEHTOM HHEPIMHU 00agaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX T OAMHAKOBBI

4) HanOONBIIIIM MOMECHTOM HHEPLHH 00nagaet Tpyba

97. JlaHBI TpH TeNa: CILTIONTHOHN TUCK, TOHKOCTEHHBIN HWIHHAD (Tpy0a) u mmap,
IpHYeM Macchl m U pagnychl R ocHOBaHMH Hcka U TPpyObl U paguyc mapa
oxuHakoBbl. OCh BpallleHUs IPOXOAUT Yepe3 UEeHTP Tena. [l MOMEHTOB HHEepLuii
paccMaTpUBaeMBIX TeJl BEPHBIM SBIISCTCS YTBEP)KACHHE, 9TO ...

1) HaMMeHBIIMM MOMEHTOM MHEPLHHU 00NlaaeT JUCK

2) HaMMEHBIIMM MOMEHTOM HHEPLUH 001a1aeT map

3) MOMEHTBI HHEPIIUH BCEX TPEX TE OAMHAKOBBI

4) HaMMEHBIIUM MOMEHTOM HHEPIIUHU 00NIaacT Tpyoa

98. Ecnu BEKTOPBI CHITBI U TTEPEMELICHHsI COHANPABJICHBI, & YTOJ MEXAY HUMH
pageH 0, To paboTa, COBEpIIICHHAS CUJIOH ...

1) paBHa HyITIO

2) MaKCHMaJIbHA U MOJIOXKHUTEIbHA

3) monoxuTeIRHA

4) MakcuMaJbHa U OTpHLATETIbHA

99. Ecinu BEeKTOp CHJIBI IEPIICHINKY/ISIPEH BEKTOPY IIEPeMeIIeHusI, TO pabora,
COBEPILUEHHASI CUJIOH ...

1) paBHa HyITIO

2) MakCHUMaJTbHA U MOJIOKHUTETbHA

3) monoxuTenpHa

4) MakcUMaJbHa W OTPHIATEIbHA

100. Ecnm yron Mexxay BEKTOpaMu CHIIBI U IiepeMerieHus paseH 180, To pabora,
COBEpILCHHAS CHIIOH ...

1) paBHa HyIIO

2) oTpunarenbHa

3) nonoxuTeILHA

4) MaKcuMaJbHa U OTpHLATEIbHA

101. Ha gacTuily, HaXOASIIYIOCS B Ha4Yaje KOOPIHHAT, JCHCTBYET CHIIA, BEKTOD
KOTOpO# onpenensercs BeipaxkeHuem F=2i -3j. Pabota, coBepIieHHast TOH CHIIOI
MY MIepEeMEIEHNH YaCTUIIBI B TOUKY ¢ kKoopauHatamu (5;0) paBHa Jox.
1)-15

2) 25

3)23

4) 10

102. Ha yacTuity, HaXoAsIIyIOCS B Hayalle KOOPANHAT, IEHCTBYET CHJIa, BEKTOP
KOTOpOii onpenessiercst BeipaxkenneMm F=41i +3j . Pabota, coBepuieHHast 3Tol cHiloi
MIpY MIePEeMEIEHNUH YaCcTUIIBI B TOUKY ¢ koopauHaramu (0;5) paBHa Jox.

1) 15

2) 25

3) 23

4) 10
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103. Ha yacruity, HaXoAsIIyrOcs B Haualle KOOPANHAT, IEHCTBYET CUJla, BEKTOP
KOTOpoO# onpeneinsiercst BeipaxxkenneMm F=2i +3j . Pabota, coBepiuieHHast 3TOH CHIIOH
NpY [IepeMELIEHIH YacTUIIBI B TOUKY ¢ koopanHatamu (5;5) pasHa  JIxk.

1) 15

2) 25

3) 23

4) 10

104. Ha gacTuiry, HaXOASIIYIOCSA B Ha49ajie KOOPIMHAT, IEHCTBYET CHIa, BEKTOP
KOTOPO# ompexnensiercs BeipakeaneM F=4i -5j . Pabora, coBepiieHHas 3TOH crimoit
MIPY TIEpEeMEIICHAN YaCTHIBI B TOUKY ¢ KoopAauHatamu (2;-3) paBHa _ JIxk.
1)-15

2) 25

3) 23

4) 10

105. [Ipu yBenM4YeHNH KOHIIEHTPAMU MOJIEKYJI H/ICaIbHOTO I'a3a B JIBa pasa
JaBIICHHE Ta3a ...

1) yBenuuurcs B 2 pasa

2) yMeHbIOWTCS B 4 pa3a

3) ymeHbIIUTCS B 2 pasa

4) He U3MEHUTCS

106. [Ipu yMeHbIIEHUN CKOPOCTH JIBMKEHHUS] MOJIEKYII B 4 pasa JlaBJIcHUE ra3a
pasa.

1) yBenmuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

107. aBneHue MaeanpHOTO OMHOATOMHOIO ra3a yBEIMIMIOCh B 4 pa3a Ipu STOM
CPCIHSISL CKOPOCTh JBIKCHHSI MOJICKYNI _ pasa.

1) yBenuuunocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiocs B 4

4) yMEHBIINIOCH B 2

108. Cpenssisi CKOPOCTH ABHKCHHSI MOJICKYIT HICATFHOTO OTHOATOMHOTO ra3a
yBeIUUMIach B 4 pasza, mpu 9TOM JIaBlieHHe raza ____ pa3 (-a).

1) ymenbmmiaocs B 16

2) YMEHBIIWIOCH B 4

3) yBenuumiocs B 16

4) yBenuuuiocs B 4

109. JlaBieHue naeambHOTO ra3a Ha CTEHKH COCY/Ia 3aBUCHT OT ... (Beibepute Bce
BEpHbIC BAPUAHTHI OTBETA)

1) popmsl cocyna

2) KOHIIEHTPAIINH MOJICKYIT

3) Temmepatypsbl

4) CKOPOCTH JIBHXKEHHSI MOJIEKYIT

5) oGBbemMa cocyna

6) BHEIIHEro JaBICHUS

110. Ilpu yBennueHnHt AaBlieHHs B 3 pa3a U yMEHbIICHNN 00beMa B 2 pasa
a0CoIIOTHAS TeMIlepaTypa UaeanbHOro raza _ pas (-a).

1) yBenmuuutes B 6

2) yBenuuures B 1,5

3) yMeHbIIHUTCSA B 6

4) ymenpmmures B 1,5

111. Ilpu yBenu4eHNn TeMIepaTypsl 1 00beMa HAEaIbHOTO ra3a B 2 pa3a, ero
JABJICHUSI ...

57




1) He U3MEHHUTCS

2) yMeHbIIUTCS B 4 pasa
3) yMeHbIIUTCS B 2 pasa
4) yBennuutcs B 4 pasa

112. VineanbHblii ra3 MOCTOSIHHON MacChl CXKAJIM TAK, YTO €r0 JaBIeHHE
YBEIMYMIIOCH B [[Ba pasa, a 00beM YMEHbUIMICS BIBOE. [Ipy 9TOM Temmeparypa
rasa ...

1) yBenmnuuiach B Ba pasa

2) yMEHBIIMIACH B 2 pa3a

3) He U3MEHMIIACH

4) yBennunnack B 4 pasa

113. Jlns pacupenenenust MakcBelia BEPHBIM SIBIISIETCS] YTBEP)KACHHE ...

1) mo3BossieT paccYnTaTh A0 MOJIEKYI, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B THOOOM
3aJJaHHOM MHTepBaJle CKOpocTei

2) Haunbonee BepOATHASI CKOPOCTh MOJIEKYIT 3aBUCHUT TOJIBKO OT TEMIIEPATyphI U He
3aBHCUT OT POZA MOJIEKYI

3) mronraap Mox KPUBO pacTeT ¢ HOBBILICHHEM TEMIIEPaTyphl

4) npy MOHIKEHUN TEeMIIEPATyphl BEIMYMHA MAKCHMYMa (DYHKIIMH YMEHBIIACTCS

114. [Tns pacnipenencHust MaKkcBeluia BEPHBIM SBISIETCS YTBEPXKIACHHE, YTO TIPH
NOHM)KCHUH TEMIICPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBIIACTCS

2) BeNMMYMHA MAKCHMYMa (DYHKI[HH YMEHBIIACTCSI

3) MakcUMyM KPHUBO# CMEIIACTCsI BIPABO

4) mIomaap Mo KPUBOH YMEHBIIACTCS

115. [ina pacupeneneHuss MakcBena BEpHbIM ABSIETCS YTBEP)KACHUE, UTO MIPU
MOBBILICHUH TEMIIEPATYPHI ...

1) HanboJee BEpOSTHAS CKOPOCTH MOJIEKYJT YMCHBIIACTCS

2) BeNMMYMHA MaKCUMyMa (DYHKIIMH YMCHBIIACTCS

3) MakCUMyM KPHBOH CMEIAETCsl BICBO

4) mIonaap Mo KPUBOI yBEINYHBACTCS

116. Jlns pacupenesnenus MakcBeluia BEpHBIM SIBIISIETCSl YTBEPIKACHHE, YTO IIPU
MOHWKEHUU TEMIIEPATYPHI ...

1) rutorma b Mo KPUBOW YMEHBIIIASTCSI

2) MakCHMyM KPHBO#M CMEIIAeTCsI BIPABO

3) mromaak Mo KPUBO# yBETHIHBACTCSI

4) BenMYHHA MAKCUMyMa (DYHKIIHNH YBEIHIABACTCS

117. insa pacupenenenust MakcBeuia BEpHBIM SBIISIETCS YTBEP)KACHHE, UTO ...
1) npu U3MEHEHHU TeMIEePaTyphl MONOKESHHE MAKCUMYMa He U3MEHSeTCs

2) ¢ yMCHBIICHUEM TEMIIEpaTyphl BEJIMYNHA MAKCUMYMa YMEHBIIACTCS

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

4) ¢ yBenMYCHHEM TEMIIEPATyPhl BEIMYMHA MAaKCUMyMa YBEITNYUBACTCS

118. Ecnu, He MeHsIsl TEMIIEPATYPBI, B3STh Ta3 ¢ OOJIbILEi MOJISIPHOH Maccoi 1
TaKHM JK€ YHCIIO MOJIEKYI, TO JUIs pacupeaereHnss MaKcBeia BEpHBIM SBISETCS
YTBEPXKICHHE ...

1) ruTotaap MoK KPUBOM YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YMEHBLINTCS

3) MakcUMyM KpPHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCUMyM KPHBOW CMECTHTCSI BIPABO, B CTOPOHY OOJIBIIIMX CKOPOCTEit

119. Ecnn, He MeHsIs TEMIIEPATYPHI, B3SATh Ta3 C MEHBIIEH MOJISIPHOI Maccoi 1
TaKHM K€ YUCIIO MOJIEKYII, TO Ul pacupenencHus MakcBesia BEpHBIM SIBISAETCS
YTBEp)KICHHE. . .

1) ruTotaab MoK KPUBOM YBETHIUTCS

2) BeNMYMHA MAKCUMYMa YBEITHIUTCS

3) MaKCUMyM KPHBO# CMECTHTCS BIICBO B CTOPOHY MEHBIIINX CKOPOCTEH

4) MaKCHMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY GOJIBIITIX CKOPOCTEH
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120. [ns reaus (He) uncno creneneit cBOOOBI 1 paBHO ...
11
2)3
3)5
4) 6

121. JIast aTOMapHOTO BOOPO/IA YHCIIO CTETICHEH CBOOOIBI i PaBHO ...
1)1
2)3
3)5
4)6

122 HpI/I YCJIOBUU, YTO UMCIKOT MCCTO TOJIBKO MOCTYNATC/IbHOC U BpAIlllaTCIIbHOC
JABWIKCHUEC, NJId BOAAHOT'O Iapa 4YuCIIO CTEIIEHEH CBO60[[I)I 1 PaBHO ...

1)1

2)3

3)5

4)6

123. IIpu ycnoBum, 9TO IMEIOT MECTO BCE TP BHAA ABMKEHHS (ITOCTYMATEIBHOE,
BpaIlaTeNbHOE M KoslebaTenbHOe), U1l BOJSHOTO Mapa Yucio 1 paBHO ...

1) 10

2)3

3)5

4) 6

124. TIpu ycnoBuH, 4TO MMEIOT MECTO BCE TPHU BHJA ABHXKEHUS (MIOCTYNATENbHOE,
BpalllaTeJIbHOE U KOJIeOaTeNIbHOE), A1 MOJIEKYIIBl BOJOPOA YUCIO CTEIIeHeH
CBOOOJIBI 1 PABHO ...

1) 10

2)3

3)7

4) 6

125. N neanbHOMY OTHOATOMHOMY ra3y nepenaiu koaumdecTBo TerioTsl 700 JIx u
ra3 copepimi padoty 600 J[>x. BHyTpeHHss sHeprust raza mpu 5ToM paBHa _ JIx.
1o

2) 100

3)—100

4) 1300

126. Ecnu npeanpHbIH Ta3 oTaat KonndecTBo Terutotsl 100 [k, mpu 3ToM ero
BHYTPCHHSIS 2Heprus ymenpmrmiack Ha 100 [k, To paboTa coBepIIeHHAs Ta30M
paBHa [k

10

2) 100

3) - 100

4) 200

127. UpneanbHblit ra3 coepumi padoty 300 J[x, mpu 3TOM BHYTPEHHSISI SHEPTHSL
rasa ysennumiachk Ha 300 /[x. B aToM mporiecce ra3 moaydut JIK TETUIOTHI.
1o

2) 300

3) — 600

4) 600

128. Cootromenus Q>0, A>0, U=0 cripaBe B IS ...
1) 30TEepMUYECKOTO HarPEeBaHUS

2) n3006apHOTO PaCHIUPEHHUS

3) “30XOpHOTO HATPEBAHUS

4) anuabaTHOTO PaCIIUPECHUSI
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129. Cootromerns Q>0, U>0, A=0 cpaBeaauBbI I ...
1) U30TEPMHYECKOTO HATPEBAHHUS

2) u300apHOTO PaCcUIMPEHHUS

3) U30XOPHOIO HATrpPEeBaHMUs

4) anrabaTHOTO pacIIUPEHUsI

130. Cootromenus Q>0, U>0, A>0 cnpaBeaauBbI 1 ...
1) M30TepMHUYECKOrO HArPEBAHUS

2) n306apHOTO PACITHPEHHUS

3) M30XOPHOTO HArpPEeBaHHS

4) anuabaTHOTO PacCIIUPCHUS

131. Cootnomenus Q=0, U<0, A>0 cnpaBeauBbI IS ...
1) “30TepMHUYECKOTO HArPEBAHHS

2) u3006apHOTO PACIIMPEHHUS

3) U30XOPHOIO HArpeBaHUs

4) anrabaTHOTO pacIIUPEHUsI

132. Cootnomenus Q<0, A<0, U=0 cripaBeaauBHI IS ...
1) MU30TEepPMHUYECKOTO OXJIAXKACHHS

2) U30XOPHOTO CKATUS

3) 1300apHOTO OXJIAKICHUSI

4) agnabaTHOro CXKaTUs

133. Cootromenus Q<0, A<0, U<0 crpaBeauBbI A ...
1) U30TEPMHUYECKOTO OXJIAXKIEHUS

2) U30XOPHOTO CYKATHS

3) U300apHOTO OXJIAKIECHUSI

4) annabaTHOro CHKATHS

134. Cootromenns Q<0, A=0, U< cripaBeaIuBHI A ...
1) U30TEePMHUYECKOTO OXJIAXKACHHS

2) U30XOPHOTO CKATUS

3) 1300apHOTO OXJIAKICHUSI

4) aguabaTHOro CXKaTus

135. Cootromenus Q=0, A<0, U>0 cripaBeauBbI A7 ...
1) U30TEPMHUYECKOTO OXJIAXKIEHUS

2) U30XOPHOTO CIKATHS

3) U300apHOTO OXJIAKIEHUS

4) annabaTHOro CHKATHS

136. st mosermenwst KI1/I TeruroBerx MamuH HeoOxoamMmo ... (Brioepure Bce
BEPHBIE OTBETHI)

1) NOBBICUTH TEMIIEPATYPY XOJIOAMILHHKA

2) MOBBICHTH TEMIIEPATypy HArpeBaTeIs

3) MOHU3UTH TEMIEpaTypy HarpeBaress

4) IOHU3KUTH TEMIIEPATYPY XOJOAMIFHAKA

5) MOBBICUTH BHEIIIHEE JIaBICHHE

137. Tennoasi Mamuna padoraet no uukiny Kapuo. Eciu remneparypy
Harpesarteiisi yBeanuutsb, To KIIJI nukna ...

1) He u3MeHUTCS

2) yMEHBIIUTCS

3) yBenuuurcst

138. TennoBas mamuna padoraet no uukiry Kapro. Ecin remneparypy
XOJIOJWIIbHUKA yMeHbIINTh, To KII/I nukna ...

1) He u3MeHUTCS

2) YMEHBIITHUTCSI

3) yBenuuutcst

139. B BakyyMme HaxoJsiTCsl JiBa 1apa, 3apsiabl KoTopbix —1q u +5¢. Iocie Toro kak
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IIapbl IPHUBEIX B CONIPHKOCHOBEHHUE X 3aPSIIHI ...
1) He u3MeHsATCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyT paBHBIMH 0

140. Ipu nepeMenieHrH IBYX 3apsIoB U3 BAKyyMa B CPEy C AUIICKTPHIECKON
HPOHULAEMOCTHIO 81 W HEH3MEHHOM PACCTOSHUY MEXAY HUMH CHIIA
EKTPUIECKOTO B3aMMOICHCTBHS MEXK/IY HUMM ...

1) yeenmmuurces B 81 pas

2) yBenuuutcs B 9 pas

3) ymensImures B 81 pas

4) ymenpIutcs B 9 pas

141. Ipu nepeMenIeHUH ABYX 3apsiIOB M3 CPEIbI C TUIIEKTPUIECKOM
MPOHULIAEMOCThI0 81 B BaKyyM M HEM3MEHHOM PacCCTOSHUU MEXAy HUMU CUia
3NIEKTPUYECKOTO B3aUMOJICHCTBUS MEXKAY HUMY ...

1) ysenmuuurtes B 81 pa3

2) yBenuuurces B 9 pa3

3) ymensbiurcs B 81 pas

4) ymeHpIIuTes B 9 pas

142. PaccrosiHre MeXIy ABYMsI TOUYCUHBIME ICKTPUUCCKUMHE 3apsiaaMu
yMeHbIInIH B 3 pa3a. Ciia B3aNMOACHCTBHS MEXIY HAMH ...

1) ymenpuIniaacs B 9 pas

2) He U3MEHUIIACH

3) yBenuuunachk B 9 pas

4) yBenuunnace B 27 pa3

143. Ecnu cuiy, JeUCTBYIOLIYIO Ha 3apsi/l yBEJIMUUTh B 4 pa3a, a BEJIMUUHY 3apsiia
YBEIMYHTH B 2 pa3a, TO HAIIPSHKEHHOCTS T10JIS, B KOTOPOM HaXOAUTCS 3apsA ( ...
1) He u3MeHHTCS

2) yBenuuutes B 2 pasa

3) yBenuuurces B 8 pa3

4) ymeHbIIUTCS B 8 pas

144. T1pu nepemerenun 3apsiaa 200K u3 Touku ¢ norenimanoM 700B B Touky ¢
norennuaiom 200B, mone coBepinaer pabory  MkJIx.

1

2) 10

3)-10

4) 18

145. TIpu nepemerenun 3apsiaa 200Kt u3 Touku ¢ moreHmanoM —100B B Touxy ¢
norernuaiom 400B, mone coBeprraeT padoty MK/JIx.

11

2) 10

3)-10

4) 18

146. Toueunslii 3aps +2q HAXOAUTCS B IEHTPE chepuueckoil moBepxHocTu. Eciu
J00aBHTH 3apsijl -2 3a mpeaenamMu chepsl, TO MOTOK BEKTOPa HAPSKEHHOCTH
3NEKTPOCTATHYESCKOTO TOJISI Yepe3 MOBEPXHOCTD CHEepHl ...

1) ymeHbuIHTCS

2) yBEIHUYHUTCS

3) He u3MeHuTCs

147. ToyeuHblii 3apsin +q HAXOAUTCS B LIEHTpe chepuueckoil moBepxHocTH. Ecnn
N00aBHTH 3apsij1 +q BHYTPH CHepbl, TO MOTOK BEKTOPa HAMPSKEHHOCTH
BIIEKTPOCTATHIECKOTO MOJIS Yepe3 MOBEPXHOCTE CHEpHT ...

1) ymeHbIIuTCS

2) yBeNHUHUTCSI

3) He U3MEHHTCS
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148. THyKTHBHOCTH KOHTYpPa 3aBUCHUT OT ...

1) cKkopoCTH M3MEHEHHSI MATHUTHOTO MOTOKA CKBO3b MOBEPXHOCTh
2) Marepuana, U3 KOTOPOTO H3TOTOBJICH KOHTYP

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

149. B ocHOBe NOTyYeHUS IEPEMEHHOTO IEKTPHYECKOTO TOKA JICKUT SBJIICHHUE ...
1) sneKTpOMarHUTHON HHAYKIIHN

2) caMOMH/TYKITHH

3) areKTpocTaTHIeCKOI HHAYKIHH

4) ayeKTpU3anH

150. ITpu HaNMKUYKMHK B LEH TOJIBKO aKTHBHOTO COTPOTUBIICHUS, KONCOAHMS CHIIBI
TOKa 110 (haze HarpsHKEHHS.

1) coBnagarot ¢ KoneGaHUsIMH

2) onepexarot KojaeOaHusl

3) otcrarot ot KoJebaHuit

4) nIpOTHBOMOIOXKHBI KOJICOAHUSIM

151. [pu BKIIIOYCHUH B DICKTPUUICCKYIO LETb KaTYIIKK HHIYKTHBHOCTH,
KoJIeOaHus CHIIBI TOKA 110 (hase HAIPSHKCHHS.

1) coBmagaroT ¢ KojeOaHUIMU

2) onepexarot KoJaeOaHus

3) oTcraroT oT KoJIeOaHui

4) IpOTHBOMOJIOKHBI KOJIEOAHUSIM

152. [Ipu BKIIIOYEHUH B DJICKTPHUYECKYIO LIETIb KOHJIeHCATopa, KoJieOaHUs CHITBI
TOKa 110 (haze HarpsHKEHHS.

1) coBmamaroT ¢ KojaeGaHuAMM

2) onepexaroT KoJaeOaHus

3) orcraror oT KoyebaHuit

4) nIpOTHBOMOIOXKHBI KOJICOAHUSIM

153. CBoOoIHAS SICKTPOMATHATHEI BOJIHA SIBIISIETCH . ..
1) rutockoi

2) mpoJ0IBHOM

3) momnepeuHoit

4) ynpyroit

154. N3nyuenne >nexTpoMarauTHeIX BoaH HE npoucxoaunt, ecinu anekTpudecKue
3apsmpl ...

1) ABMXYTCS C yCKOPEHUEM

2) y4acTBYIOT B KOJIe0ATEIILHOM JIBIKEHHH [0 TAPMOHUYECKOMY 3aKOHY

3) OBIKYTCS] paBHOMEPHO MPSMOIMHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IPOCTPAHCTBE

155. Haubonplyto AIMHY BOJHBI U3 MIEPEUUCICHHBIX BUIOB AIEKTPOMArHUTHBIX
M3MydeHuit nmeet(-1oT) ...

1) paanoBOITHEI

2) uHdpakpacHoe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTeHOBCKOE M3ITy4eHUE

156. HauMeHbIIyIO JUTMHY BOJIHBI U3 TIEPEUHCIICHHBIX BUIOB JJIEKTPOMAarHUTHBIX
M3ITy4eHUH uMeeT(-10T) ...

1) paanoBONHEI

2) undpakpacHoe H3ITyueHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

157. HanMeHbIIyI0 9acTOTy U3 MEPEUUCICHHBIX BUIOB 3IEKTPOMArHUTHBIX
n3nydeHuil nmeet(-10T) ...
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1) paaroBOIHBL

2) undpakpacHoe H3ITyUCHUE
3) BUOMMBII CBET

4) pEeHTTCHOBCKOE H3IyUCHUE

158. Hanbosibliyto 4acToTy U3 NEPEYUCIEHHBIX BUIOB JJIEKTPOMATHUTHBIX
W3yYeHuil umeeT(-1oT) ...

1) paanoBOITHEI

2) uHppakpacHOe H3ITyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3ITyUCHHUE

159. DiekTpoMarHUTHBIE BOJHEL, CIIOCOOHBIE TEPEHOCHTH Yepe3 MPOCTPAHCTBO
9HEPTHI0, U3JIy4aeMYI0 TeHEPaTOPOM 3JIEKTPOMAarHUTHBIX KoJieOaHUH, IPOXOANTh
CKBO3b BO3/IyX M IlepenaBaTh HH()OPMAIHIO, Ha3bIBAIOT ...

1) paanoBonHamMu

2) PEHTTCHOBCKUM U3ITy4CHHEM

3) uH(ppPaKpPaCHBIM U3TyUCHHEM

4) ramma-u3ny4eHueM

160. DrekTpoMarHUTHBIC BOJHBL, BRI3BIBAIOIINE JIIOMUHECIICHITHIO, (h0Tod(ddeKT,
(OTOXMMHYECKHE PEaKLiH, SPUTEMY, OaKTepHLUIHOE AeiCTBHE, HA3BIBAKOT ...
1) panuoBonHaMU

2) PCeHTTCHOBCKUM H3JIy4CHHEM

3) uH(ppPaKpPaCHBIM U3ITy4EHUEM

4) yapTpadHoICTOBBIM H3ITyIeHHEM

161. DnekTpoMarHuTHBIE BOJHBL, 00Iaaonye OObIION MPOHUKAIOLIEeH
CIOCOOHOCTBI0, BO3HUKAIOIUE NP B3PBIBE SICPHOTO OPYIKHSI BCIIEICTBHE
PaaroakTUBHOTO pacnaja siiep, Ha3bIBaloT ...

1)paanoBoiHamu

2) PCeHTTCHOBCKUM U3JIy4CHHEM

3 nHppaKpacHBIM U3ITyICHHEM

4) raMMa-u3Iy49eHuEM

162. DieKTpOMarHUTHBIE BOJIHBI, BBI3BIBAIOIINE 3PUTEIBHBIE OLYIIEHMS,
Ha3bIBAIOT ...

1) pagroBoHAMHI

2) BHIMMBIM CBETOM

3) uH(ppPaKpaCHBIM U3TydEHUEM

4) raMMma-u3IydYeHHEM

163. B 00nacTi HaJI0XKEHHUsI CBETOBBIX ITYYKOB OT JABYX KOTEPEHTHBIX HCTOYHHKOB
cBeTa HAOJIONAI0TCS YePE/IYIOIIUECS CBETIIBIC K TEMHBIC TI0JI0CHL. JTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepennuneit

2) nucniepcueit

3) nudpaxumeit

4) monsipuzanuei

164. [1ns naOmoneHns: MHTEpEpeHIMU CBeTa HEOOXOANUMO ...
1) mpomyCTHTE CBET Yepe3 y3KYIO IelTh

2) cBeCTH BMECTE JIBE JIIOOBIC CBETOBBIC BOJHBI

3) cBecTH BMeECTE 1B BOJIHBI C OMHAKOBON YaCTOTOI

4) HampaBUTH CBET HA [PAHUILy pa3zeia ABYX Cpel

165. YcnoBreM BO3ZHUKHOBEHHS HHTEP(EPEHIIUH SBISICTCS HAJIOKEHNE
BOJIH.

1) MOHOXPOMATHYECKHX

2) KOTE€PEHTHBIX

3) oTpaskeHHBIX

4) mpenoMITeHHBIX
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166. PagyxHast OKpacka MBIIBHBIX ITy3bIPEi OOBSCHSICTCS SIBICHUEM .. ..
1) mudpakumu

2) monspu3anuu

3) unrepdepeHunu

4) nucnepcuu

167. CormacHO BOJTHOBOW TEOPHH CBET — ATO ...
1) snekTpoMarHUTHAs BOJTHA

2) MOTOK 3apsKEHHBIX YaCTHIT

3) HampaBIeHHOE ABMKCHUE 3apSUKEHHBIX TACTHIL
4) KOTepeHTHbIE BOJHBI

168. Ha mockyto HENpo3pavHyo IIIACTUHY C IBYMsI y3KUMU MapajuieIbHBIMA
HIesIMM [TalaeT 110 HOpMaJIi IJI0CKas MOHOXpoMaTudeckas BOJIHA U3 3€JCHOM
9acTH BUJUMOTIO CIEKTpa. 3a MIACTUHOMN Ha MapaijelbHOM el SKkpaHe
HaOmonaercst nHTepdepeHIMoHHast KapTiHa. Ecim ucnosip3oBarh
MOHOXPOMAaTHYECKHUIl CBET U3 KpaCHOI yacTH BUAUMOTO CIEKTPA, TO ...

1) paccrosiHue MeXAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHYHBACTCSI

2) paccTosiHUE MEXIy HHTep(PEePEHIMOHHBIMH IOJIOCAMH YMCHBIIHUTCS

3) paccrosiHue MeX Iy HHTEP(HEPSHIIMOHHBIME HOJIOCAMU HE H3MEHSETCS

4) uaTepepeHIIMOHHAs KapTHHA HcUe3aeT

169. Ha miockyto HENpo3pavHyo MIACTUHY C ABYMsI y3KUMU MapajuieIbHBIMU
HIENSIMH [AJIaeT 10 HOPMAJIHU TJI0CKasi MOHOXPOMATHYECKas BOJTHA U3 KPACHOU
YacTH BUJUMOTO CIIEKTpa. 3a MIACTHHON Ha MapajjieIbHOM e dSKpaHe
HaOronaeTcst uHTep(hepeHIIMOHHas KapTuHa. Eciin ucmoib30BaTh
MOHOXPOMATHYECKUH CBET U3 3€JICHON YaCTH BHIMMOTO CIIEKTPA, TO ...

1) paccrosiHue MexaAy HHTEPPEPEHIHOHHBIMHU TTOJIOCAMH YBEIHIHBACTCSI

2) paccTosiHHE MEXy HHTepPEPEHIIMOHHBIME TIOJIOCAMH YMEHBIIHTCSI

3) paccrosiHre MEXAy HHTEP(EPEHIIMOHHBIMHE MOJIOCAMHU HE U3MEHSIETCS

4) unreppepeHIIMOHHAS KAPTUHA HCYE3aeT

170. SIBnenue OTKIOHEHNUSI HATIPABICHHS PACIIPOCTPAHECHHS BOJIH y Kpasi Iperpaibl
OT HPSIMOJIMHEHHOTO HAIIPABJICHUS HA3bIBACTCS cBeTa.

1) unrepdepennueit

2) monsipusanuei

3) nudpaxumeit

4) nucnepcueii

171. Yron qudpaxnun umeer HanOobIIee 3HAYCHHUE IS CBETa.
1) kpacuoro

2) »KexToro

3) roy6oro

4) ¢uoneroBoro

172. Yron qudpaxnum nMeeT HauMeHbIIee 3HAYCHUE IS CBeETA.
1) kpacHoro

2) KenToro

3) roy6oro

4) ¢puoneToBoro

173. lndpakuroHHas pEIIeTKa OCBEIIASTCs 3eJCHbIM cBeTOM. [Ipu oCBeIeHHN
pELIETKH KPacCHBIM CBETOM KapTHHA JU(PAKIMOHHOTO CIIEKTPa Ha SKPaHe ...

1) cysurcs

2) paciupurcst

3) He u3MeHuTCs

4) ucue3Her

174. lndpakuroHHas pemeTKa 0CBeIIaeTcst KpacHbIM cBeToM. [Ipu ocemeHnn
PEIIeTKH CHHUM CBETOM KapTHHA IN(PaKIMOHHOTO CIIEKTpa Ha dKpaHe ...

1) cysurcst

2) pacmupurcst

3) He U3MEHHTCS
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4) ucuesner

175. SIsnenue nudpakyy MO>KHO HAOIIOAATh, €CIH ...

1) pasmep nperpaasl COU3MEPUM C AJIHHOI CBETOBO# BOIHBI

2) Ha IyTH CBETOBOTO My4YKa HAXOJHUTCS CTEKIISIHHAS IPU3Ma

3) cBeTOBO# My4OK MaaeT Ha TOHKYIO IUICHKY

4) Ha MyTH CBETOBOTO JIy4a HAXOJMUTCS MPEISITCTBHE OONBUINX Pa3MEpOB

176. Tlocie mpoXoKICHUS IBYX MOJISIPOUIOB HHTCHCHBHOCTD CBETA OCIA0IsIeTCs
HAITOJIOBHHY, €CIIH [UIOCKOCTH MOJISIPU3ALIUH ABYX MOSIPOUIOB TOBEPHYTHI IPYT
OTHOCHTEJILHO JIpyra Ha yroi rpaaycos.

10

2) 45

3) 90

4) 180

177. J1ast TOro 4TOOBI CBET HE MPOXOAMI Yepe3 00a MOJSIPOnia, IIOCKOCTH
MOJISIPU3AIHH IBYX MOISPOUIOB APYT OTHOCHTEIBHO JIPyTa JIOJKHEI OBITh
MOBEPHYTHI HA YTOJ ___ TPaxycoB.

1)0

2) 45

3) 90

4) 180

178. Jloka3ateabCTBOM MOMEPEUHOCTH CBETOBBIX BOJIH SIBISICTCS SIBICHUC
cBeTa.

1) unrepdepeHiun

2) monspu3anuu

3) mudpakuuu

4) nucnepcuu

179. Ha cTesiHHYIO [IPU3MY HAIPaBIIIN JTyd Oesoro cBera. [Ipu IpoxokaeHun
CBETa Yepe3 MpU3My HaOII0NaeTCsl SIBICHHE cBeTa.

1) unrepdepenumn

2) nucniepcuu

3) mubpakuuu

4) mosnsipu3anuu

180. TToka3areinb MpeIOMIICHHS CBETa IMEET HanOOJIbIIIee 3HAUCHUE ISl CBETA C
€aMO# KOPOTKOM JJIMHON BOJIHBIL. YTOJI OTKJIIOHEHMS] JIyda CBETA B CTEKJITHHOM
OpH3Me UMEET HAaUOOIIbIlee 3HAUYCHHUE JITS CBeTA.

1) kpacHoro

2) roy6oro

3) »kexroro

4) ¢uoneroBoro

181. [Nokazarens NpenoMIICHNs CBETa UMEET HaMEHbIIIee 3HaYeHHE JUIS CBETA C
camoii OOJBIION UIMHON BOJHBI. YTOJI OTKJIIOHEHHS JTy4da CBETa B CTEKJISTHHOM
npU3Me UMEEeT HauMEeHbIIIee 3HaUeHNe IS cBeTa.

1) kpacuoro

2) romy6oro

3) xenroro

4) duoneroBoro

182. 3aBHCHMOCTB MOKa3aTelsl MPEOMIICHHS BELIECTBA OT UTHHBI BOJHBI HITH
YaCTOTHI HA3bIBACTCA ...

1) nonspuzanueit

2) uHTepdepeHunen

3) nucnepcueit

4) mudpakimeit

183. Tlpu momagaHuy COJIHEYHOTO CBETA HA KAIUTH JOXKIsI 00pasyercs pagyra. 1o
OOBSICHSIETCSI SIBJICHUEM ...
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1) nonsipuzaruu

2) nucrepcuu

3) unrepdepeHunn
4) nudpakipn

184. Ecnu yacTora U3IydeHus YMEHBIIMIACH B 2 pa3a, TO SHEPIUsi KBAHTA CBETA ...
1) yBenuuwurcs B 2 pasa

2) He U3MEHHUTCH

3) yMeHbIIHUTCS B 2 pasa

4) yBenmuntcs B 4 pasa

185. Ecnu maccy 9acTUIIBl YBEIHIHUTD B 2 pa3a, TO YHEPTHUs STOH YaCTHIIHI ...
1) yenuuntes B 2 pasa

2) yMeHbIIUTCS B 4 pa3a

3) He U3MEHHTCS

4) yBenuuuTcs B 4 pasa

186. OTHOLIEHUE YHEPTHH, N3TY4AEMOH TEJIOM, K MPOIODKUTEILHOCTH U3ITyYSHUS
¥ TUTOIA/IN TEJla, Ha3bIBAETCSI  CHOCOOHOCTEIO.

1) nosHO JTy4encnycKaTeIbHOM’

2) CHEeKTPaJIbHON JTy4eHCITyCKaTeNbHOMH

3) monHoi#t NyYenorionaTe IbHOMU

4) CrieKTpaIbHOM JIy4eHorIOoIaTeIbHON

187. OTHOLICHUE TyYUCTON SHEPTUH, TIOTIIOLIAEMOH TEJIOM, KO BCel Majaroieii Ha
HETO JIy4UCTOH 3HEpTHH, Ha3bIBaeTCA CIOCOOHOCTBIO.

1) moJIHOI JTyYenCyCKaTeIbHOM

2) CeKTpaIbHOM JTy4eHCIyCKATENbHOM

3) monHOi#t Ty4YenoronaTensHOMH

4) crieKTpanbHOM Jy4enonionareIbHOM

188. ®opmynupoBka «J[jis Bcex Tel pH JaHHOM TeMIIeparype OTHOIICHHE
JyYEHUCITyCKaTeIbHON CIIOCOOHOCTH Teja K JIy4elOnIOATeIbHON CI0COGHOCTH
€CTh BEJIMYMHA IIOCTOSIHHASL, PABHASI JTyIEHCITy CKaTENbHON CII0COOHOCTH
abCOJIIOTHO YEPHOTO TejIa [P TOU XKe TEMIIePaType» OTpaxkaeT GU3HIECKHI CMBICIT
3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Cronerosa

189. ®opmynupoBka «J{1rHA BOTHBI, COOTBETCTBYIOIIAs MAKCHMYMY U3JTydSHUS
abCOJIFOTHO YEPHOTO Tesa, 00paTHO MPOMOPIHOHATIBHA €r0 aOCOMIOTHON
TeMIeparype» oTpaxkaet (pu3n4eckuil CMbICI 3aKOHa ...

1) Credana — BonbiimMana

2) Kupxrodda

3) Buna

4) Cronerosa

190. ®opmynupoBka «IlomHas JTydenonomarenbHas ClIoCOOHOCTh a0COOTHO
YEpHOTO TeJia MPONOPLUOHANIbHASL YeTBEPTOM CTENEHH ero abCOoNOTHOM
TEMIIEpaTypb» OTpakaeT PU3MIECKUN CMBICIT 3aKOHA ...

1) Cretana — Bonpimana

2) Kupxrodda

3) Buna

4) CroneroBa

191. Ecniu TepMoariHaMHU4ecKasl TEMIIepaTypa abCcOIOTHO YEPHOTO TeJia
YBEJIMYUTCS B 2 pa3a, TO €ro SHepreTHIeckasi CBeTUMOCTE _ pas3(-a).
1) yBemuuurcs B 2

2) yMEHBIIUTCS B 2

3) yBenuuutcs B 16

4) ymenpinutcs B 16
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192. Ecnu aHepreTuyeckasi CBETUMOCTh a0COFOTHO YEPHOTO TeJa YBEIHYMIACE B
16 pas, To ero TepMogMHAMHUYECKAs TeMIeparypa  pas(-a).

1) yBenmuuniach B 2

2) yBennuunace B 16

3) yMeHbIIUIaCh B

4) ymenpiuunace B 16

193. SIBIISICTCS JI0Ka3aTeIbCTBOM KBAHTOBOW IPUPOIIBI CBETA.
1) ®orosddexr

2) Nudpaxuust

3) Nurepdepenmuust

4) Tonspuzauusi

194. SIpnenue B3aMMOJCHCTBHS CBETOBBIX BOJIH C aTOMaMH BELIECTBA, B pe3y/bTare
KOTOPOTO HEPrHs CBeTa IepeaeTcs aToMaM BEIeCTBa; 3aK/I0UaeTcs B
0CBOOOX/ICHUH AIICKTPOHOB OT CBSI3U B aTOMax M MOJIEKYJIax 10J] JEHCTBUEM CBETa,
HAa3bIBAeTCH ...

1) TeruIOBBIM U3ITyYeHHEM

2) potoahhexrom

3) addexrom Komnrona

4) moMHUHECLICHINEH

195. DHeprus portoHa B aBueHUN PoTOdPPeKTa pacxomyeTcs Ha ... (Beibepute Bce
BEpHbIC BApUAHTHI OTBETA)

1) narpeBaHue BenecTa

2) U3MEHCHHE BETUYHHBI 3ATUPAOIIETO HAPSKECHUS

3) coepiienne pabOTHI BBIXO/IA

4) coollIeHne FIEKTPOHY KHHETHYECKOM SHEPTUU

5) yMeHbIIICHHE YaCTOTHI U3ITYICHHS

196. B ompitax CroneroBa Ob110 00HAPYXKEHO, YTO KHHETHYECKAs SHEPTH
3NEKTPOHOB, BBUICTEBIINX € IIOBEPXHOCTH METAJUTMYECKO MIIACTHHBI IIPH e¢
OCBCILICHHHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI I1aIAI0IIETO CBETa

2) MMHEWHO 3aBUCHUT OT YaCTOTHI Ma Ia0IIEr0 CBETa

3) NMHEWHO 3aBUCHUT OT HHTEHCUBHOCTH CBETa

4) TUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI ITA/IAIOIIETO CBETa

197. ®OTOTOK HACKILIEHUS IPU YMEHbILIEHUH HHTEHCUBHOCTH MaJIAlOIIEro CBeTa ...
1) yBemuuurcst

2) He U3MEHHUTCS

3) ymeHbIIuTCs

198. MOTOTOK HACHIIIEHNS TIPH YBEIUIECHUH HHTEHCUBHOCTH TIA/IAIOIIETO CBETA ...
1) yBenuuutcst

2) He U3MEHHUTCS

3) yMeHbIIUTCS

199. OmuH 1 TOT e CBETOBOM IMOTOK MaaeT HOPMAaIbHO Ha 3€PKAIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILIEHNE JIABJICHHUS CBETa Ha TIEPBYIO U
BTOPYIO TIOBEPXHOCTH PABHO ...

1)1/2

2) 1/4

3)4

4)2

200. Ecnu 3epKalbHYIO IUIACTHHY, Ha KOTOPYIO MA/IACT CBET, 3aMEHUTh Ha
3auepHEHHYIO TOH K€ TJIONIA M, TO CBETOBOE JIABJICHHE ...

1) yBenuuurcst B 2 pasa

2) yMeHbIIHUTCS B 2 pasa

3) He U3MEHHTCS

4) ymenbIuuTcs B 4 pasa
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201. Eciu 3auepHEHHYIO IUIATHHY, HA KOTOPYIO MAaJaeT CBET, 3aMEHHUThL Ha
3epKaILHYIO TOM K€ TUIOINAIH, TO CBETOBOE IaBIICHUE ...

1) yenuunrcs B 2 pasa

2) yMeHBIIUTCA B 2 pasa

3) He U3MEHHTCS

4) ymenpiutes B 4 pasa

202. OnuH # TOT e CBETOBOW MOTOK MaaeT HOPMAJIFHO Ha aOCOIIOTHO YEPHYIO H
3epKAIBHYIO IIOBEpXHOCTb. OTHOLIEHNE aBICHHS CBETA Ha NIEPBYIO M BTOPYIO
HOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

203. 3aKITIoUacTes B repenade pOToHAMHU CBETa YaCTH CBOCTO
HUMIIYJIbCA IECKTPOHAM aTOMa, M3-3a Yero U3MCHSCTCS JIJIMHA CBETOBOM BOJTHBI
(hoTOHOB.

1) ®oroadpdexr

2) TemnoBoe U3Iy4eHHe

3) Ddpdexr Kommrona

4) TaBincHuE CBETA

204. TIpenmnosnoxxeHne 00 aToMax Kak HEACIUMbBIX MEJbUAMIINX YaCTHIAX BELIECTBA
BBICKA3all ...

1) Apuctoreinb

2) Mennenees

3) demoxput

4) Pesepdopna

205. MPEICTaBHII MOJIEIb CTPOCHHS aToMa B BHJIE Iapa, 3aroTHEHHOTO
TIOJIOKUTENTEHO 3apPSKEHHOM JKUIKOCTBIO, B KOTOPYIO BKPAIUICHBI OTPHIATEIBHEIE
SIIEKTPOHEI, TTOI00HO U3IOMY B KEKCE.

1) Menpenees

2) Pesepdopn

3) Tomcon

4) Jlemoxput

206. OPEAIOKII AASPHYIO (TUTAaHETAPHYIO) MOJIENIb aTOMA: BOKPYT
MOJIOKUTENIFHOTO S/IPa 110 3aMKHYTBIM OpOHUTaM JBIDKYTCS SJIEKTPOHBI, 00pasyst
SIIEKTPOHHYIO 000JIOUKY aToMa.

1) Menpenees

2) Pesepdopn

3) Ix. Tomcon

4) lemokput

207. Ha ocHOBaHUM UCCIICAOBAHUS SBJICHUS PACCESHUS alb(a-uyacTull Npu
IPOXO’KICHUH Yepe3 TOHKHE CIIOoU BemecTBa Pesepdopn caenan BeiBog, 4TO ...

1) anbda-gacTHIBI ABISIOTCS SAPAMH aTOMAa T'eJIUs], HMEIOIIEr0 BTOPOit
MOPSIKOBBIIT HOMep B Tabnuie MeHnaeneesa

2) anba-pacnai sIBISETCS POLECCOM CaMOMPOU3BOIBFHOIO HPEBPAILICHHUS SIpa
OJTHOTO XMMUYECKOTO AJIEMEHTa B PO APYTOro dJIEMEHTa

3) BHYTpH aTOMa UMEETCS MOJIOKHUTEIBHO 3apPsDKEHHOE SIIPO OYEHb MATCHBKUX
pa3sMepoB, BOKPYT s/{pa BPAIAIOTCs 3JIEKTPOHBI

4) npu anba-pacnage aTOMHBIX siep BBIACISACTCS sCPHAs YHEPTUs, 3HAYUTEIBHO
OoJtbIIast, YeM B JIIOOBIX XUMHUYECKHX PEAKIIUIX

208. CriocoOHOCTh aTOMa K W3JTYYeHHIO M NOMIOICHUIO (POTOHOB MpaBHIILHO
OIUCHIBAET BHICKA3bIBAHUE ...

1) aroM MOXeT MOTIIONIATh M M3Iy4arh (OTOHBI C 000 4aCTOTOM, HE 3aBHCHMO OT
COCTaBa BEIECTBA

2) aTOM MOKET MOTJIONIATh (POTOHBI C JIFOOO0H YacTOM, H3TydaTh (POTOHBI JIHIIH C
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HECKOTOPBIMU OIIPEACTICHHBIMU 3HAYCHUAMMA YaCTOTHI

3) aTOM MOXKCET IIOITIOIATh (1)OTOHI>I JIMIb ¢ HCKOTOPBIMU OIPEACIICHHBIMU
3HA4YCHUAMMU YaCTOThI, U3J1y4aTb (bOTOHLI ¢ 1r000i1 yacToTOM

4) aTOM MOXKET U3JTy4aTb U MOITIOUAaTh (1)0TOHI)I TOJIBKO ¢ HECKOTOPbIMU
OIMpPCACIICHHBIMU 3HAYCHUSIMMN YaCTOTBL

209. TIpu nepexojie HIEKTPOHA C JAIBHETO OT sIpa YHEPreTHIECKOrO YPOBHS Ha
OMKHUM K SIIPY YHEPTETHICSCKHN YPOBEHB aTOM JIEKTPOMATHUTHBIE
BOJTHBL.

1) uznygaer

2) He u3IIyJacT

3) momormaer

4) He mornoaeT

210. [Tpu nepexome dICKTPOHA ¢ OIMKHETO K SIAPY SHEPreTHISCKOTO YPOBHSI Ha
JaJbHUN OT siIpa SHEPTETHIECKHIA YPOBEHb aTOM 3NMEKTPOMArHUTHBIC
BOJIHBI.

1) uznyvaer

2) He u3ny4aeT

3) mormomaer

4) He moromaeT

211. DHepreTUYECKHe yPOBHH IEKTPOHA B aTOME, pa3Mep SIEKTPOHHOTO 00iaka
ompenensieT KBaHTOBOE YHCIIO.

1) raBHOE

2) opburansHoe

3) marHuTHOE

4) crinHOBOE

212. OpueHTaIUIO 3JEKTPOHHOTO 00Jlaka B MPOCTPAHCTBE XapaKTepu3yeT
KBaHTOBOE WHCIIO.

1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

213. dopMy dIEKTPOHHOTO O0JIaKa XapaKTepU3yeT KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) maruuTHOE

4) crinHOBOE

214. CoOCTBEHHBIN MEXaHUMIECKHI MOMEHT XapaKTEepU3yeT _ KBAHTOBOE YHCIIO.
1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

215. I'maBHOE KBaHTOBOE YnCiIO n=1. OpOuTabHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

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

217. I'maBHOE KBAaHTOBOE YMCIIO N=2. MaKCHMaJbHOE KOJIUIECTBO IEKTPOHOB IS

JaHHOTO COCTOAHMSA PaBHO ...
1)2
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2) 4
3)6
4)8

218 I'maBHOE KBAaHTOBOE YHUCIIO Ilzl. MakcuMaiibHO€E KOJIUYECTBO DJICKTPOHOB IJIA
JaHHOT'O COCTOSAHMS PaBHO ...

1)2

2)4

3)6

4)8

219. I'maBHOE KBaHTOBOE YMCIIO N=3. MaKCHMaIbHOE KOMUIECTBO IEKTPOHOB IS
JAHHOTO COCTOSIHUSA PaBHO ...

1) 32

2)18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YHCIIO XapaKTEPHU3YeT ...

1) opueHTauIO AIEKTPOHHOrO 00J1aKa B IPOCTPAHCTBE
2) GopMmy 2MMEKTPOHHOTO ObNaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHIl MOMEHT

221. OpOuTanbHOE KBAHTOBOE YUCIIO XapaKTePHU3YeT ...
1) opueHTaNHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mMeKTpOHHOTO 00TaKa

3) pa3Mmepbl AMEKTPOHHOTO ObTaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

222. MarautHOE KBaHTOBOE YHCIIO OIIPEIEIIseT .. .

1) opueHTaUIO AIEKTPOHHOrO 001aKa B IPOCTPAHCTBE
2) Gopmy 2MMEKTPOHHOTO ObNIaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIH MEXaHUYECKHI MOMEHT

223. CriuHOBOE KBaHTOBOE YHCJIO OMPEICIISCT ...

1) opueHTanHIO IEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopmy ammeKTpOHHOTO 00TaKa

3) pa3Mepbl AMEKTPOHHOTO ObIaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

224, TlopsaKoBbIi HOMep dNIeMeHTa B Tadnuie MeH/ieneeBa o3BOJISeT OIPEIeIHT
gucyo... (Beibepure Bce BepHBIC OTBETHI)

1) snekTpoHOB B aTome

2) HYKJIOHOB B s/pe

3) mpoTOHOB B siape

4) sjieMEHTapHBIX YACTHI]

5) HEWTPOHOB B si/Ipe

225. ATOMHBIH BEC dIIEMEHTa OMPEACIIET YHCIO. ..
1) sneKkTpOHOB B aTomMe

2) HEHTPOHOB B siape

3) mpoTOHOB B siape

4) HyKJIOHOB B spe

226. Ucnyckanue HE COIPOBOXKIAETCS U3MEHCHUEM 3apsiIOBOTO U
MacCOBOT'0 YKCIIa aTOMHOTO SI/Ipa.

1) ansda-gactrirpr

2) raMma KBaHTa

3) GeTa-yacTHUIIBI

4) Heitrpona
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227. Ansta — pacnam mpeacTaBisieT co00# MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) mpoToHOB

4) simep aToma renus

228. bera MuHyc - pacnaj pejcTaBisieT co00H MOTOK ...
1) snexkTpoHOB

2) HEUTPOHOB

3) MpoTOHOB

4) simep aTOMOB TeIHst

229. OpuH 13 BUIIOB PaJIHOaKTUBHOTO M3JTyYEHHS [IPEICTABISIET COOO IOTOK
OBICTPO MBIDKYIMXCS SIICKTPOHOB. DTO  M3Jy4YCHHE.

1) ramma

2) anpda

3) 6era MuHYC

4) 6era mroc

230.IIpu __ pacmazme MaccoBO€ YHCIIO siipa aTOMa yMEHbIIaeTcs Ha 4, a
3apsIOBOC YHCIIO Ha 2 3IEMEHTAPHBIX [TOJIOKUTEIBHBIX 3apsi/ia.

1) ramma

2) anbda

3) bera MuHyC

4) Gera mroC

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

2) anbda

3) 6era MuUHYC

4) Gera IUIIOC

232. B pesymnbrare 3JIeKTPOHHOTO OeTa-paciaja sapa aToMa IeMeHTa ¢ 3apsI0BbIM
qHUCTIOM Z NOJIYHYacTCA sIAPO aTOMa 2JIEMEHTA € 3apAA0BbIM YHUCIIOM ...

1Hz-2

2)Z+1

3)z-1

4)Z2+2

233. AtomMHOe s1/1p0, BO3HUKAIOIIEE B pe3ysbTare aib(ha-pacnaia sjapa aroma
aNIEMEHTa C 3apsJJOBBIM YHCIOM Z, 003 aeT 3apsI0BbIM YUCIIOM ...
1Hz-1

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

234. AtomHOe s1p0, BOHUKAIOIIEE B pe3yibTare anb(ha-pacnana sjupa aromMa
9JIECMCHTA C MaCCOBBIM UHCJIOM A, o6naz[aeT MaCCOBBIM YHCJIOM ...

HA-1

2)A-2

HA-4

4)A+1

235. HepacnaBmmmucs, depe3 HHTEpBaI BpEMEHH, paBHBIN | nepuomy
nosypacrana, ocranercsi % paJuoaKTHBHBIX aTOMOB BELIECTBA

1) 33

2) 25

3) 75

4) 50

236. Uepes uHTepBall BpeMEHH paBHBIN | epuoy noiypacmnaja pacaaeTcs %
panuoaKTUBHBIX sAEp BELIECTBA.
1) 33
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2) 25
3) 75
4) 50

237. HepacnaBmmmucs, yepe3 HHTEpBaI BpEMEHH, paBHbIi 1/2 nepruoaa
noxypacraza, ocranercst % paJuoaKTHBHBIX aTOMOB BELIECTBA.

1) 33

2) 25

3) 75

4) 50

238. Yepes nHTEpBAJ BpeMEHH PaBHEIH 1/2 Tieproza norypacnana pacrageTcs
% paaMOaKTHBHBIX sIZIEP BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B mpouecce CHIIBHOTO B3aUMOACHCTBHS IPUHAMAIOT YUACTHE . ..
1) porons

2) HEUTPOHBI

3) anekTpoHsI

4) HelTpuHO

240. B npouecce anekTpoMarHuTHoro B3anumoaeicteust HE npuHumarotr yuactue. ..
1) HeHTpOHBI
2) doToHsI

3) anmeKTpOHBI
4) poTOHBI

241. B mpouecce cmaboro B3anmozeiictsus HE nmpuanMaroT yqactue ...
1) aneKTpoHBI

2) poToHsI

3) HeHTpOHBI

4) npoTOHBI

242. B mporecce 3IeKTpOMarHUTHOTO B3aUMOJICHCTBHS MPUHUMAIOT yIacTHE ...
1) HeHTpOHBI

2) HEWTPUHO

3) aHTHHEHTPHUHO

4) mpoTOHBI

243. TI03UTPOH SBISIETCS aHTHYACTHIEH [0 OTHOIICHHUIO K . ..
1) nporony

2) HEHUTpOHY

3) anexTpony

4) dporony

244. TlepeHOCUMKAMU IPAaBUTAL[MOHHOTO B3aUMO/ICHCTBUS CUUTAIOTCS ...
1) rpaBUTOHBI

2) oTtoHs

3) DIHOOHBI

4) 6030HbBI

245, TlepeHOCYMKAMH JNIEKTPOMArHUTHOTO B3aHUMOJICHCTBHUS CUUTAKOTCS ...
1) rpaBUTOHBI

2) doToHsl

3) m1rooHBI

4) 6030HBI

246. TlepeHOCUMKAMU CUIILHOTO B3aUMOJICHCTBHS CYUTAIOTCS ...
1) rpaBUTOHBI
2) dboToHsI
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3) DIHOOHBI
4) 6030HBI

247. TlepeHocuMKaMu c1a00T0 B3aUMOJICHCTBHS CUMTAIOTCS ...
1) rpaBUTOHBI

2) oToHsI

3) DIroOHBI

4) 6030HBI

Ilo pesympratam Tecrta OOy4aroLIEMYCsl BBICTABIISETCS OLEHKA «OTIMYHO», «XOPOLIO»,
«YIOBIICTBOPUTEIIBHO» WM  «HEYIOBIECTBOPUTEIBHO», CONNIACHO  CIEAYIOLIUM  KPUTEpUAM
OLICHUBAHUs

Ixana Kpurtepuu onenuanus (% npaBUIbHBIX 0TBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xoporto) 70-79
Ornenka 3 (yIOBICTBOPUTEILHO) 50-69
Ornenka 2 (HEYTOBJICTBOPHUTEIHHO) meHee 50
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JIMCT perucrpanuy U3MeHEeHH I

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