MUHUCTEPCTBO CEJIbCKOI'O XO3SIiICTBA POCCUMCKOM ®EJIEPAIIUU
benepaapbHOE rOCyIapCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKJICHHE BBICIIIEr0 00pa30BaHUs

«HOXKHO-YPAJIbCKUM T'OCYIAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET»

WHCTUTYT BETEPUHAPHOM MEJUIIAHBI

““YTBEPXJAIO:
op IHCTUTYTa BETepUHAPHOH

FNERY £l C.B.Kabaros
29y @mpens 2022 .

Y& D

Kadenpa EcrecTBeHHOHAYYHBIX TUCLHUILIAH

Pabouas mporpamma JTUCHUILUIMHBI

b1.0.15 PU3UKA

Hamnpasnenue noarorosku: 36.03.02 3oorexHus
[Ipoduns: Pa3BeneHne u celeKIHs CeJIbCKOX03HCTBEHHBIX ;KHBOTHBIX H IITHIbI

YpoBeHb BhICIIET0 00pa3oBaHus — HakajJaBpHAT
Kpamudukarus — 6axaaanp

®opma o0ydyeHus — ouHasf, 3a04HAS

Tpowuik
2022



PaGouas mporpamma nucuuiuinHbl «@u3nka» cocTaBlieHa B COOTBETCTBUU C TPeOOBaHUSIMHU
®detepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOrO cTaHmapra Bbicuiero obpaszoBanus (PI'OC
BO), yrBepxknenHoro ITpukazom MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit ®enepanuu ot
22.09.2017 1. Ne972. Pabouas mporpamMma mpeaHa3Hadye€Ha JUIsi MOATOTOBKM OakanaBpa IO
HanpaBieHnto 36.03.02 3ootexHus, npoduns: Pa3BeneHne U ceneKIus CeIbCKOXO3SHCTBEHHBIX
JKHBOTHBIX M IITHUITBL.

Hactosimmass pabouass mporpaMMa JUCHHMIUIMHBI COCTaBJI€Ha B paMKax OCHOBHOM
npodeccuoHanpHO#M obpazoBarensHOi mporpammMbl (OITOIT) u yunTsiBaeT 0coOeHHOCTH 00yUeHHS
MIPH UHKJTFO3UBHOM O0Opa30BaHUH JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10poBbsi (OB3).

CocraBuTeNb — KaHAUIAT MTeJaroru4eckux Hayk, nouest [llamuna C.B.
PaGouass ~ mporpamMma  JMCHMIUTMHBI ~ OOCyXJeHa  Ha  3acelaHuM  Kadeapsl
EcTecTBeHHOHAYYHBIX JUCIUILINH

«25» ampens 2022 r. (mpotokos Ne9)

JUCLUIUIAH, TOKTOP OHOIOTHYECKUX HayK, podeccop M.A. lepxo

3aBenyromuit kabeapoit EcrecTBeHHOHAYYHBIX @[/ %4
77

PaGouass mporpamma nucHuMIIMHBI onoOpeHa MeToauyeckoil komuccued WHcTuTyTa
BETEPUHAPHOI MEUIIMHEI

«28» ampesnst 2022 . (mpotoko Neb)

[Ipencenarens MmeTonuueckoi komuccun MHCTUTYTA
BETEpUHAPHON MEAULUHBI, KAHAUAAT BETEPUHAPHBIX s H.A. XKypageis
HayK, JOLIEHT /4

Hupexrop Hayuno#t 6ubnmo ‘ ///7 N.B. lllarposa




COJIEP)KAHUE

1. HnaHpreMHe PE3YIbTAThI OGy‘-IGHHH o JUCHUIINIMHE, COOTHCCCHHBLIC C MJIaHUPYCMbIMU

pe3ysbTaTaMi OCBOEHUS OITOIL .......ccoiiiiiiiiiiiii e 4
1.1. Llenb ¥ 3aJa9H JUCIIHTIIIHDB .....vvvereeeesssiiustssesesesessssssssnssessseesssanssssssseeesessssimsssssssseeeesssnnnssssseesens 4
1.2. KoMneTeHIIMU U UHIAUKATOPBI KX JTIOCTHUKCHMM ....iuvvvvieeiiiiieessiiieeessiieeeessisneeessnisreeessnneeaesnnnes 4

2. Mecto nuctuuiuiuHbL B CTPYKTYPE OLTOTIL....ccoiiiiiiiiiiiii e 4

3. O0BbeM AUCIUTUTHHBI U BUIIBI YUCOHOM PAOOTBI ...vvviivviiiieieiiriesieeesieeessseesssseesssseesssseessssessssnesssnes 4
3.1. Pactipenenenne oObeMa TUCIUILINHBI 10 BUAAM YYEOHOM PAOOTBI ... .vevveiriiieirierenieenieeneens 5
3.2. PacnipenenieHrie y4€OHOTO BPEMEHH TIO PABTCTIAM Ml TEMAM ....eeuveervreaneeesineasresssreassesssnesssesssnens 5

4. CTpyKTypa U cojiepKaHue AUCIUIUIMHBI, BKIIIOYAIOIIEE MPAKTUYECKYIO TOATOTOBKY ...ccvvvveenvnesnn 8
4.1. COMCPIKAHME TUCIIMIIITHHB ... vveeuteeesuteeessteeessteeesaseeesaseesssseesasbeeaasseesasseeaasseessneeanseeasneeanseeeanes 8
4.2, COMEPIKAHME JICKITHH ....veeiuveiesuieeesuteeessteeessteeessteeessseeessseesaaseeaasbeeeasbeeeasseeasseeebeeeanneeasneeenneeeanes 9
4.3. ConeprKaHUE JTAOOPATOPHBIX BAHITHI ..veevvveeisrereisreesssreessssessssseessssesssssssssssesssssssssssessnsssssssesennes 9
4.4. ConeprKaHUE MPAKTUUCCKIX BAHITHM ....euvvvieesiuiieeesiniireeesaiteeeessssseeesssssneessssseeessssssesessnssnseenns 10
4.5. Busl U coaepKaHUE CaMOCTOSATEIHHON PAOOTHI OOYUAIOIIIHXCS . ..v..vvesvreasreesresnreessneasseesnneas 10

5. Y4eGHOo-MeToIn4YecKoi 00ecredeHrne CaMOCTOSTEIbHON paboThl 00YYaIOMIMXCS MO TUCIUIUINHE
........................................................................................................................................................... 11

6. @OHJT OLIEHOYHBIX CPEJICTB JIISI IPOBEIACHHS MPOMEKYTOTHON aTTeCTalluy 00yJatoIInuXCsl 110
D107 003000107 0< (=TT 11

7. OcHOBHasl U JIOTIOJIHUTENbHAS yueOHas IuTeparypa, HeoO0Xoumasi 11l OCBOSHUS AUCLUITIINHBI

........................................................................................................................................................... 12
8. Pecypchl mH(MOPMAITMOHHO-TEIICKOMMYHHUKAITMOHHOH ceTn « HTepHEeT», HEOOXOIUMBIE IS

OCBOCHUST JIFICTIAITIITITHBI ... tveesteesteeastesssseassessuseessesssseasesssseasseessseesseeasseeaseeansessseeanseesseeansessneesnsessseens 12
9. Meroanueckue ykazaHusi 1Jisi 00y4arouuXcsi IO OCBOCHUIO TUCIIUATIITHHBL. ....cc.vvveeireeeireesineennes 13

10. UudopmarnimoHHbIe TEXHOJIOTHH, UCTIOIB3YEMbIE TIPHU OCYIIECTBICHUH 00pa30BaTEILHOTO
rpoliecca 1o AUCIUIUTNHE, BKII0Yask IePeUYeHb MPOTPaMMHOT0 00ecTieueHHs] M MHGOPMAIIMOHHBIX

CIIPABOUHBIX CHCTEM ....vvureesseeasreesseeasseessseasseessseaseessneaseeas s e e sesasneenmeess e e se e saneenmeesnneenneeanneennneanneennreas 13
11. MaTepuanbHO-TeXHUYECKast Oa3a, HeoOXoauMast JJis OCYIIECTBICHHS 00pa30BaTEILHOTO
MIPOUECCA MO JIACIIMTIIIITHE ......vvveeiusteeeesausseeeesassseeassasseseessssseeesasssseeesaaseseeesansseeeeaannneeeeasnreeesannneeesnnnes 14
[Tpunoxxenne. ®oHA OLEHOYHBIX CPEACTB JUIsl TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U MTPOBEICHUS
MIPOMEKYTOUHOMN ATTECTAIIMM OOYUAFOIIIHXCS «r.uvvernreasreessreesnesssreessesssreessesaneessesssneesnesanessnnesnneessnens 15
JICT PETUCTPALIMH UBMEHEHU] .....uvviiviiiiie ittt sttt sie s n e s e ne e e 71



1. Ilnanupyemble pe3yabTaThbl 00y4eHHs MO JTUCUHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMH pe3yiabTraramu ocBoenust OITIOII

1.1. Iean u 3a7a94 AU CHUIJINHBI

bakanaBp mo nHanpasienuto 36.03.02 300TexHHS JOIKEH ObITh MOATOTOBJIEH K PEIICHHIO
3a1a4 MpodeCcCUOHANBHON NEeATENIbHOCTH NPOGECCUOHANBHON NESTEIbHOCTH MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOTO THIIA.

Heap qucuumiuHbl — GOPMUPOBAHUE TEOPETHUECKUX 3HAHUM, MPAKTUUYECKUX YMEHUU U
HABBIKOB B 001acTu (hM3UKH, HEOOXOMUMBIX AJISl PEUICHHs] KOMIUIEKCHBIX 3aJad MO 300T€XHHUH B
COOTBETCTBHUH C (POPMHUPYEMBIMU KOMITETCHIIUSMHU.

3agaun IMCUUIIMHBI

- u3ydyeHue (U3NYECKHX SBJICHUI, 3aKOHOB M TPAHHI] UX MPUMEHHMOCTH; 3HAKOMCTBO C
OCHOBHBIMH (PU3UYECKUMU BEIMUYUHAMU, UX OIPEIeICHUSIMH, (PU3NUECKHM CMBICIOM, CIIOCO0aMu U
eIMHUIIAMU U3MEPEHHUSL.

- TpuoOpeTeHHUE HaBBIKOB pabOThl ¢ TmpubopamMu u o0opyaoBaHUEM (PHU3UUYECKOI
71a00paTopuu; HABBIKOB UCIIOJIb30BAHHS PA3IMYHBIX METOIUK (HU3NIECKIX U3MEPEHU 1 00padoTKH
SKCIIEPUMEHTANIbHBIX JIaHHBIX; HABBIKOB MTPOBEJCHUS a/IeKBAaTHOTO (PU3MUECKOT0 MOICTHUPOBAHUSI.

- NPUMEHEHHE B CBOEH IMPAKTUUYECKOM NAEATEIbHOCTH 3HAHUU MO (PU3MKE JUIsl pellieHus
TEOPETUYECKUX U IPOU3BOICTBEHHBIX 3a]1a4.

1.2. KomneTeHUMHA U HHIAMKATOPBI UX J0CTHKEHU i
VYK-1. CrocoGeH OCymecTBISATh IMOWCK, KPUTUYECKHH aHaIW3 W CUHTE3 WH(POpMaIuH,
HNPUMEHSATh CUCTEMHBIH TOIXOJ JUIsl PEIICHHS TIOCTABICHHBIX 33134

Kon n HaumeHnoBanue ®opmupyembie 3YH
WHAAKATOPA JOCTIKCHHUS
KOMIICTCHIIUU
na-1. YK-1 3HAHUA OO0yyaromuiicst JOKEH 3HaTh OCHOBHBIC (PH3UIECKHUC SBICHNS, 3aKOHBI
OcyIIecTBIsIeT TTOUCK, Y TPaHUITHI HX IPUMEHIMOCTH; OCHOBHBIE (PU3MUYCCKUE BENIUHBI U
KPUTHICCKUHA aHAIIN3 U (u3MYeCcKre KOHCTAHTHL, HX OTPeIeNICHNUs, (PM3HIECKUI CMBICH, CTIOCOOBI
CUHTE3 HHPOPMAIUH, U IMHUIBI UX U3MEPEHHUST; PyHIaMCHTAIBHbIC (DH3MICCKUE OITBITHI U X
MIPUMEHSIET CUCTEMHBIN POJb B Pa3BUTHH HAYKH;, HAa3HAYSHUE W MPUHIIUIIBI ICHCTBUS BAKHEHUIITHX
MOAXOA JUISl peIIeHHUs ¢buznyeckux mpubopos (51.0.15, VK-1 —3.1)
MOCTAaBJICHHBIX 3aJ1a4 YMEHUS OO0y4JaroImuics T0KeH YMETh 00BSICHUTh OCHOBHBIE HaOIIOIaeMbIe

HPUPOJHBIE U TEXHOTEHHBIE SBICHUS U 3P HEKTHI C MO3ULIUU
(byHIaMeHTalbHBIX (pU3NYEeCKNX B3aUMOJICUCTBHH; yKa3aTh, KaK1e
3aKOHBI OIMCBIBAIOT JIAHHOE siBJIEHHE UK YP(EKT; HCTOIKOBHIBAT
CMBICTT (PU3NUECKUX BETMYMH U NOHATHI;, paboTaTh ¢ MpHOOpaMu U
o0opynoBaHueM (HU3NIECKOH 1ab0PaTOPUH, UCTIOIH30BaTh METO/IbI
a/IeKBaTHOTO (PM3MYECKOTO MOJEIMPOBAHNUS /IS PEIICHHS THIIOBBIX
3aja4 npodeccuonansHoi mesitensHoctr (51.0.15, VK-1 - V1)

HaBbIKH OOyuatomuiics: 1OJDKEH BIIaIETh HABBIKAMHU HCIIOJIB30BAHHS OCHOBHBIX
001epU3NIecKUX 3aKOHOB ¥ MPUHIIUIIOB JUIS PEIICHHS THIIOBBIX 3a1ad
podecCHOHATBHON e TETbHOCTH; HaBBIKaMH TIPIMEHEHHSI OCHOBHBIX
METOJIOB (PU3NKO-MaTEeMaTHYECKOTO aHAIIM3a ISl PEILCHHUS TUTIOBBIX
3aj1a4 Ipo(eCcCHOHANBHOMN JIesITeIbHOCTH; HABBIKAMH MTPABUIIbHON
9KCIUTyaTalliy OCHOBHBIX IPHOOPOB M 000pyRoBaHUS GH3UUECKON
naboparopun; 00pabOTKH M HHTEPIPETHPOBAHUS PE3YIIBTATOB
skcriepumenTa (51.0.15, YK-1 - H.1)

2. Mecto nucuuiuinnbl B cTpykrype OITOIT
JucuuruimHa «®u3nKa» OTHOCHUTCS K 00s13aTelIbHOM YacTH OCHOBHOM mpodeccuoHaIbHON
oOpa3zoBaresbHOI porpammel OakanaBpuara (51.0.15).

3. O0beM TMCHUTUIMHBI U BUIbI Y4eOHOH padoThI
O6bem gucruiuinHbl  «Puszuka» cocraBiaser 4 3adetHbix enamHMIBl  (BET), 144
akaJeMHuYecKHX 4aca (gayiee yacoB). Jluciumiimyaa uyyaercs:
- oyHas (hopma oOyuenus B 1 cemecTpe
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- 3a0uyHast (popma oOyueHHs BO 2 ceMecTpe

3.1. Pacnpeneiienne 00beMa JMCHUILIMHBI 110 BUJIAM Y4eOHOi padoThl

Bun yue6HO# paboThI KonnyecTBo 4acoB
110 04HOU opMe 00yueHHs 110 3204HOH popme oOyueHus
KonrakTHas padora (Bcero) 60 12
B TOM 4YHCJIe MPAKTHYeCKasl MOAr0TOBKA
Jlexyuu (J1) 18 4
Jlabopamopuvie 3ansamus (J13) 36 8
Koumpons camocmoamenvroii pabomoi 6 -
(KCP)
CamocTosiTesIbHAsA pa0oTa 00y4alouXcs 57 123
(CP)
Kontpoab 27 9
Hroro 144 144
3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jesamM U TeMaM
Ounas ¢gopma o0yueHnust
B TOM 4YUCJIC é
Ne Bcero KOHTaKTHas pabora g
oMbl HaumeHoBaHue paszena u TEMbI 4ACOR CP 3
JI JI3 KCP g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka
1.1 Marepusi. [IBrxenne 2,2 0,2 2 X
1.2 Duznyeckre BETMUUHBI U UX U3MEpPEHUE 3,1 2 0,1 1 X
1.3 HccnenoBanue MIOTHOCTH JKHKOCTH 3,1 2 0,1 1 X
1.4 DNeMEeHTHI OCTYNAaTEIbHOTO ABMXKEHUS 29 2 0,1 0,8 X
15 [TpoBepka 3aKk0HA COXPAHEHHUSI UMITYIIbCA 3,1 2 0,1 1 X
1.6 DNeMEeHTHI BPalaTeIbHOTO JBUKCHUS 2,2 0,2 2 X
17 V3yueHre OCHOBHOTO 3aKOHA JMHAMHKHU 31 2 01 1 <
BpallleHHs
1.8 DeMeHTHI KoJIe0aTeIbHOE IBIKEHNE 2,2 0,2 2 X
Uccnenosanne koiebareIsHOro
19 JIBIDKCHUSI, U3MEPEHUE YCKOPEHHSI 31 2 01 1 X
CBOOO/THOTO MAICHUS MIPH TIOMOIIN
MasiTHUKA
1.10 MexaHnndyeckue BOJHBI 2,8 2 0,1 0,7 X
111 OcHOBBI cIeUaILHON TEOpUH 2.2 0.2 2 X
OTHOCHUTEIILHOCTH
Pazgen 2. Monekymsipaast GU3UKa B TSPMOIMHAMHKA
2.1 Ocuoel MKT. SBnenns nepeHoca 2,9 2 0,2 0,7 X
2.2 MosekynspHbIC SBICHUS B ra3zax 2,2 0,2 2 X
2.3 HccrnenoBanue BIaKHOCTH BO3AyXa 3,1 2 0,1 1 X
2.4 MoseKysipHBIC SIBICHUS B KHIKOCTSIX 2,2 0,2 2 X
2.5 UccnenoBanue TeueHns BI3KOM KHUIKOCTH 3,1 2 0,1 1 X
HccrnenoBanue CBOUCTB MMOBEPXHOCTHOTO
26 CJIOSI XKUJIKOCTH, H3MEPCHUE 31 2 01 1 <
ko3¢ uIrieHTa MOBEPXHOCTHOTO
HATSDKEHUS )KHIKOCTH
2.7 MosekyssipHbIe SIBICHUS B TBEPBIX TEJIaX 2,2 0,2 2 X
28 N3yuenune 3akona 'yka. MccrnenoBanue 3.2 2 0.2 1 X
MOJIYJISL YIIPYTOCTH
2.9 DJIeMEHTBI TEPMOIUHAMUKH 3,0 2 0,2 0,8 X
Paznen 3. DiiekTpU4IeCcTBO M AIIEKTPOMArHETH3M
3.1 DJIEKTPHUYECKOE TI0JIC B BAKYYME 2,9 2 0,1 0,8 X
3.2 BeliecTBo B 3JIEKTPHUYCSCKOM I10JIe 2,2 0,2 2 X
Dnexkrpuueckue mnenu. Vismepenue
3.3 (bu3rUecKuX BEITMUNH 3,1 2 0,1 1 X
AIICKTPOM3MEPHUTEIbHBIMH IPUOOPAMHU




34 ITocTossHHOE MarHUTHOE TIOJIE B BAKyyMe 2.2 0.2 2 X
1 BEIIECTBE
35 HccnenoBanne MarHUTHOTO TIOJIS 31 2 01 1 X
MOCTOSTHHOTO MarHUTa
36 JIBroKeHME 3apsDKCHHBIX YACTHIL B 21 01 2 <
JNECKTPUYCCKOM U MATHUTHOM TIOJIC
3.7 ITocTosIHHBIM NEKTPUIECKUN TOK 2,2 0,2 2 X
38 I/Iccne:z(omﬁne ANIEKTPONPOBOTHOCTH 3.1 2 01 1 <
SKABOM TKaHU
39 3J’IeKTpOMaFVHI/ITHaH HHIYKLHS 1 22 0.2 2 <
MCPEMEHHBIH AEKTPUICCKUIA TOK
HccnenoBanue nepeMEHHOTO U
3.10 BBINIPSIMIICHHOTO TOKA TIPY TIOMOIITH 3,1 2 0,1 1 X
ocruiorpada
3.11 DNIEKTPOMArHUTHOE ITOJIS 2,8 2 0,1 0,7 X
Paszpen 4. Ontuka
4.1 DJIEMEHTHI TE€OMETPUICCKON ONITHKH 2,1 0,1 2 X
M3mMeperne pa3MepoB MaIbIX OOBEKTOB
492 TIPY TIOMOIIH MUKpOCKoma. M3Mepenne 31 2 01 1 X
mpezerna pa3peieHns] ONTHYECKOTO
nmpubopa
43 HUccrnenoBanne GOoTOMETPUIECKHAX 31 2 01 1 X
BEJMYHH pabodyero Mecra
4.4 DIEeMEHTHI BOJTHOBOU OIITHKH 2,1 0,1 2 X
HccnenoBanue BOIHOBBIX CBOMCTB CBETA,
4.5 M3MEepEHHE UTMHBI CBETOBOU BOJHBI IPU 3,1 2 0,1 1 X
MIOMOIIH TUPPAKITUOHHON PEHICTKH
W3yueHue noasipuMerpa, U3MEpEHUE
4.6 KOHIICHTPAllMH PACTBOPOB ONTHUECKU 3,1 2 0,1 1 X
aKTHBHBIX BEIIECTB
47 B3anmMopeiicTBrE 31eKTpOMarHUTHBIX 3.1 2 0.1 1 X
BOITH C BEIIECTBOM
48 I'pagyupoBka CIIeKTPOCKOIA U 31 2 01 1 <
HCCIICIOBAHUE CIIEKTPOB
4.9 DeMEHTHI KBAHTOBOM OITHKHU 2,2 0,2 2 X
Pasnen 5. KanroBas ¢uznka. dusnka atoMa, aTOMHOTO SIpa M JJICMCHTAPHBIX YACTH
5.1 DeMeHTHI KBAaHTOBON MEXaHUKHA 2,2 0,2 2 X
5.2 OJeMeHTHI PU3UKH aToMa 2,9 2 0,1 0,8 X
53 DeMeHTHI (PU3UKH aTOMHOTO Apa 1 2.9 2 0.2 07 X
QIIEMEHTAPHBIX YaCTHII
KonTposs 27 X X X X 27
Uroro 144 18 36 6 57 27
3aounas popma o0yueHust
B TOM YHCIIE 2
Ne H Bcero KOHTaKTHas pabora 2.
oML auMCHOBAHHE pa3zielia i TEMBI 4ACOB cp £
JI JI3 KCP g
1 2 3 4 5 6 7 8
Pasnen 1. Mexanunka
1.1 Marepus. JIBuxeHue 3 3 X
1.2 Du3HUECKUE BEITUUUHBI U UX U3MEPEHUE 3 3 X
1.3 Hccnenosanue MIOTHOCTH KUIKOCTH 3 3 X
1.4 DJeMEeHTHI IOCTYNATEAbHOTO ABMXKEHUS 4 4 X
1.5 IIpoBepka 3aK0HA COXpaHEHHs] UMIYIIbCa 3 3 X
1.6 DJeMEHTHI BPAIATEIbHOTO JBUKESHHUS 4 4 X
17 N3ydeHre 0CHOBHOTO 3aKOHA JHHAMHUKHU 3 3 X
BpaICHAS
1.8 DIIeMEHTHI KoJiebaTeIbHOE JBIKEHNE 4 4 X




HccnenoBanne konebaTeIbHOTO

19 JBIDKCHUS, U3MEPEHUE YCKOPEHHS 5 X
CBOOOJIHOTO NaJCHUS TPH TIOMOILN
MasTHHKa

1.10 MexaHu4yecKue BOJHBI 2 X

111 OCHOBBI CHIELMANILHOM TEOpUH 3 <
OTHOCHTEJIBHOCTH

Paznen 2. MosekynsipHasi pusnka u TepMOAMHAMUKA

2.1 OcnoBel MKT. SIBnenus nepeHoca 4 4 X

2.2 MorekysipHble SIBIEHUS B ra3ax 3 3 X

2.3 HccnenoBanue BIaXKHOCTH BO3AyXa 3 3 X

2.4 MosekysipHbIe SIBICHUS B )KHAKOCTSIX 3 3 X

2.5 HccnenoBanue TeueHus BI3KOM KUIKOCTH 2 X
HccnenoBanne cBOWCTB HOBEPXHOCTHOTO

26 CJIOS1 )KUJIKOCTH, U3MEpEHHE 3 3 <
K03((hUIFIeHTa TOBEPXHOCTHOTO
HATSDKCHUS! JKHIKOCTH

2.7 MosnekyssIpHbIC SIBJICHUS B TBEPBIX TEJIaX 3 3 X

o8 Nsyuenue 3akoHa I'yka. MccnenoBanue 3 3 X
MOAYJIS YIPYTOCTH

2.9 DJIEMEHTHI TEPMOTTHAMHUKH 3 3 X

Pasnen 3. DnekTpu4ecTBO U 3JEKTPOMArHeTU3M

3.1 DJIESKTPUYECKOE MOJIC B BAKYYME 3 3 X

3.2 BelecTBo B 3JIEKTPHUECKOM ITOJIE 3 3 X
DnexTpuueckue Lenu. Msmepenue

3.3 (hM3MIECKHX BETUYNH 3 3 X
EKTPON3ZMEPHUTENHHBIMA IPHOOPAMHU

34 [NocTossHHOE MarHWTHOE TOJIE B BaKyyMe 3 3 X
U BEIIECTBE

35 HccnenoBanne MarHUTHOTO MOJIS 3 3 X
MOCTOSIHHOTO MarHUTa

36 JIBrxeHue 3apsKEHHBIX YacTHIl B 3 3 <
EKTPUYECKOM M MarHUTHOM TIOJIe

3.7 I10CTOSIHHBIN IEKTPUUECKUI TOK 4 4 X

38 I/IccncinOBaHHe AIIEKTPOIPOBOJHOCTH 5 <
JKMBOM TKaHU

39 :‘)HCKTpOMaFfII/ITHaSI HBAYKIMA 1 3 3 N
NepeMEHHBIN EKTPUUECKHUIT TOK
HccnenoBanue NepeMEHHOTO U

3.10 BBINPSIMIICHHOTO TOKA MPY TIOMOIITH 3 3 X
ocryutorpada

3.11 DJIEeKTPOMArHUTHOE TIOJIe 4 4 X

Pasnen 4. Onruka

4.1 DJIeMEHTHI TeOMETPUIECKOH ONITHKU 4 4 X
W3mepenne pa3MepoB MallbIX 0OBEKTOB

492 P ITOMOIIN MHKpOCKoma. M3mepenue 3 3 X
npezielia pa3pemeHns ONTHIECKOTO
npudopa

43 Hccnenosanne hoToMeTpuiIecKnx 5 X
BEJIMUMH pabouero Mecra

4.4 OneMEHTHI BOJTHOBON ONTHKHU 4 4 X
HccnenoBanne BOJTHOBBIX CBOMCTB CBETa,

4.5 U3MepEeHHe JINHBI CBETOBOH BOJHBI IPH 3 3 X
MOMOIIHU TU(PAKIMOHHON PeIeTKH
M3yuenue nonspumerpa, UsMEpeHue

4.6 KOHIICHTPAIH PACTBOPOB OMTHYECKU 3 3 X
AKTHBHbBIX BEIIECTB

47 B3aumoneiicTBue 31€KTpOMarHUTHBIX 5 X
BOJIH C BEIIIECTBOM

4.8 I'panyupoBka criekTpockona u 3 3 X
UCCJIeI0BAHUE CIIEKTPOB

4.9 DneMEeHThl KBaHTOBOM ONTHKH 4 4 X




Paznmen 5. KBanToBas ¢pusuka. ®u3muka aToma, aTOMHOTO sIpa M DJIEMEHTAPHBIX YaCTHII

51 OJeMeHTHI KBAaHTOBOH MEXaHUKU 4 4 X
5.2 OneMeHThl GU3UKH aToMa 4 4 X
53 OrneMeHTHl (QU3UKH aTOMHOTO Spa 1 4 4 X
9JIEMEHTAaPHbIX YacTHIL
Kontpons 9 X X X X 9
Hroro 144 4 8 - 123 9

4. CTpPyKTYypa U cofepKaHue JUCHHUILINHBI, BKJIIOYAIOlIee NPAKTHYECKYI0 IOATOTOBKY

[IpakTnyeckass MOATOTOBKA IMPHU pead3ali Y4YeOHBIX MNPEAMETOB, KypCOB, TUCIUILINH
(Momynell) oOpraHu3yeTcsi IMyTeM TIPOBEIACHUS  MNPAKTUYECKHX  3aHATHH, MPAaKTUKyMOB,
71a00paToOpHBIX pabOT U MHBIX aHAJIOTHMYHBIX BUAOB YUYEOHOH N1€ATEIbHOCTH, MPEAYyCMaTPUBAIOLINX
ydacTHe OOydalolMXcs B BBIIOJIHEHHH OTICIbHBIX DJIEMEHTOB DPAa0OT, CBS3aHHBIX C Oyayuien
npoeccHOHAIbHON 1eATeNbHOCTHIO.

[IpakTryeckas MOArOTOBKA MOXET BKIIOUATh B Ce0sl OT/ACIbHBIC 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpbIE MpEeAyCMaTpUBaIOT Nepenady yueOHoM uH@opmanuu oOydarolumcs, HeoOXOAUMON st
MIOCTIETYFOILIETO BBITIOHEHUS paboT, CBA3aHHBIX ¢ Oymyiei npodeccnoHaabHOM e TeTbHOCTHIO.

PexomeHyeMblii 00beM NPAKTHUUECKOW MOATOTOBKH (B MPOIEHTAaX OT KOJMYECTBAa 4acoOB
KOHTAKTHOM pa0oThl) /Ui JUCLMILINH, pEaTu3yOnX:

- yauBepcanbsubie komnerenuuu (YK) ot 5 1o 15 %.

4.1. Conep:kanue TUCHUIIMHBI

Paznen 1. Mexanuka

Marepus u ee Bu1bl. J[BrkeHue u ero Gopmel. KnHemaruka nmocTynareiabHOIO JIBUXKEHUS.
JluHamyKa NOCTYyNareabHOrO JBUKEHMS. ODHEPreTUYECKHE XapaKTePUCTHKU IOCTYyHaTeIbHOro
nBrkeHus. KuHemarnka BpamareapHOro JBIKEHMs. JluHamuka BpalareabHOIO JBUKCHHS.
OHEpPreTMYecKue XapaKTePUCTUKH BpAalllaTeIbHOTO JBM)KEHUS. XapaKTEpUCTHKU KoJjiebaTenbHOe
JBIDKEHUE. Buapl MexaHndyeckux KoyieOaHuM M UX ypaBHEHHUs. ['apMOHMUYECKHN OCLMILIISATOP.
BonHoBo#l mponecc U ero xapakTepucTUKH. Tunbel MexaHM4ecKUX BOJH. OCHOBHBIE MOJOKEHUS
cneuuanbHoil Teopun orHocuTenbHOCTH (CTO). OcHOBHBIE 3aKOHBI CHEIMAIBHONW TEOpHU
OTHOCHUTEJIBHOCTH.

Pasnes 2. MoJiekyasipHasi pu3nka ¥ TEpMOIMHAMHKA

OcHOBHbIE TIOHSATUSL M YpPaBHEHUS MOJEKYIIpHOH @u3uku. OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TeopuH. J[BHkKEHHME MOJEKYyJl BewecTB. SIBleHus mepeHoca.
MonexynsipHble sBieHUs B razax. PeanbHble ra3el U napbl. MoJeKyssipHbIE SBJIECHUS B KUJKOCTSX.
MornexynspHble sBI€HHS B TBepIAbIX Teiax. OCHOBHBIE NOHATUSA TEPMOJMHAMHUKU. BHyTpeHH:s
sHeprus raza. TemnonpoBoaHocTs. Konsekuus. Mcnapenne. TenmoBoe uznydyenue. [lepBoe Havano
TEPMOIMHAMUKH U €r0 MPUMEHEHUE K H3ompoueccaM. TerioBele ABUraresnu. JHTponusa. Bropoe
Hayajio TepMOJUHAMUKHU.

Pasnesn 3. D1eKTpU4eCTBO M JJIEKTPOMArHETH3M

DnexTpocTaThka. JJNEKTPUYECKOE TOJe B BakyyMme. BemecTBo B 3JIEKTpPUYECKOM IIOJIE.
OcCHOBHBIE MOHATHS TIOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. (OCHOBHBIE 3aKOHBI IOCTOSIHHOTO
AIIEKTPUYECKOTO TOKA. [IOCTOSHHBIN IEKTPUYECKUN TOK B pa3IM4HBIX cpenax. MarHutHoe mosne,
€ro CBOMCTBA M XapaKTEPUCTUKHU. MarHUTHBIE CBOMCTBA BELIECTB. JJIEKTPOMArHUTHAs NHAYKIUS U
caMOMHAYKIHUS. [IepeMeHHBIN >TEeKTPUUYECKUN TOK. DJIEKTPOMArHuTHOE MOJe. DJIEKTPOMAarHUTHBIE
Kojie0aHusl. DNEeKTPOMAarHUTHbIE BOJTHBI.

Pasnen 4. Onruka

OneMeHTbl TreoMmeTpuueckoil onTtuku. OcHOBbI (ortomerpun. HMHTepdepeHnMs cBeTa.
Hudpakmuss u monspusanus cera. [ucmepcusi cera. Ilommomenue (abcopOumsi) cBera.
Jlromunecuennus. TeroBoe uznydenue. @ororpdext. Dpdexr Komnrona. Jlapnenue caera.

Paznen 5. KBantoBass Mexanuka. ®u3uKa aromMa, aTOMHOIO $1/ipa U 3JIEMEHTAPHBIX
YaCTHI]

@®opmyna ne bpoins.  JAudpakuuss SNEKTPOHOB M HEHTPOHOB B KpUCTaJIax.
Heomnpenenennoctu [Ieitzenbepra. CooTHomieHHe HeompeaeneHHOCTe. BonHoBas (yHKuus.
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VYpasuenus lllpenunarepa. Monmenu cTpoeHus atoma. DJIEMEHTHl COBPEMEHHOW (DM3UKH aTOMOB H
Mosekys. CTpoeHue sigpa aroMa. PannoakTUBHOCTh. SAepHble peakunu. JIEeMEHTAPHbIC YACTUILIBI.
DyHIaMEHTaIbHbIE B3aUMOACHCTBU.

4.2. Conep:xanue JeKuui
Ounas ¢gopma o0yueHust

Ne /it HaumenoBanue nexuuu KomuuectBo | IlpakTuueckas
4acoB HOATOTOBKA
1 DJIeMEHTBI IIOCTYNATENbHOTO JIBHIKSHUS 2 +
2 MexaHH4YeCcKHe BOJIHBI 2 +
3 OcHoBbI MosiekynsgpHO-kuHeTnueckor Teopun (MKT). SIBneHus neperoca 2 +
4 DJeMEeHTBI TEPMOANHAMUKHI 2 +
5 OneKkTpuueckoe Noie B BAKyyMe 2 +
6 OIeKTpOMarHuTHOE 1oJie 2 +
7 B3aumoneiicTBrIE 3JIEKTPOMAarHUTHBIX BOJIH C BEIIECTBOM 2 +
8 DjeMeHTHl PU3HMKU aToMa 2 +
9 DreMeHTh! PU3MKU aTOMHOTO SIIpa M 3JIEMEHTapHBIX YaCTHI] 2 +
Hroro 18 3%
3aouHas popma 00yueHuUs
Ne n/m HaumenoBanue nexuuu KomnuectBo | IIpakTuyeckas
4acoB MOATOTOBKA
1 MexaHu4ecKue BOJIHbI 2 +
2 B3anmozeiicTBrE 31eKTPOMarHUTHBIX BOJIH C BEIIECTBOM 2 +
Hroro 4 1%
4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHH
Ounas ¢popma o0yueHust
Ne HanmMenoBanue 1a00paTOpHOTO 3aHIATHS KomnaectBo | IlpakTnaeckas
/1 4acoB MO/ATOTOBKA
1 | ®usnyeckue BeNMIMHBI M UX H3MEPEHHE 2 +
2 | MccnenoBanue IIIOTHOCTHU SKUJIKOCTH 2 +
3 | IIpoBepka 3akoHa COXpaHEHHMS] IMITYJIbCa 2 +
4 | V3yueHne OCHOBHOTO 3aKOHA IMHAMHKH BPAIICHHS 2 +
5 | HccnenoBanue konebaTeIbHOTO ABMKEHHS, N3MEPEHNE YCKOPEHUS] CBOOOIHOTO 2 +
aJICHUS IPH TTOMOIIM MasiTHUKA
6 | MccienoBanue BIa)KHOCTH BO3yXa 2 +
7 | MccnenoBanue TeueHUs BSI3KOM XKUAKOCTH 2 +
8 | MccnenoBanne cBOWCTB MOBEPXHOCTHOTO CIIOS XKUAKOCTH, U3MEPEHHUE 2 +
KO3 PHIIMEHTa TOBEPXHOCTHOTO HATSKEHUSI XKHUKOCTH
9 | Mzyuenne 3akoHa I'yka. Mi3mMepeHne Moysst yipyrocTH 2 +
10 | Dmexrpuyeckue nenu. M3smepenne GpU3NICCKUX BETHINH 2 +
IEKTPOU3ZMEPHUTEILHBIMA IPHOOPAMHU
11 | HccnenoBanre MarHUTHOTO TI0JIS TOCTOSIHHOTO MAarHUTa 2 +
12 | HNccnenoBaHue 37eKTPONPOBOJHOCTH KUBOH TKaHU 2 +
13 | HUccnenoBanue nepeMEHHOTO M BHIIIPSMIIEHHOTO TOKA P TIOMOIIH 2 +
ocruiorpada
14 | V3mepenne pa3MepoB MaibIX 00BEKTOB ITPH MOMOIIN MUKpOCKoma. M3mepenne 2 +
Tpezesa pa3pelIeHns ONTHYECKOro nmproopa
15 | UccnemoBanne GOTOMETPUIECKHUX BEIMIMH pab0OIero MecTa 2 +
16 | HccienoBaHue BOJHOBBIX CBOMCTB CBETA, M3MEPEHHE JIIMHBI CBETOBOM BOJIHBI 2 +
[PY IOMOUIH U(PPAKIIMOHHON PElIeTKU
17 | V3y4enue noyisipuMerpa, i3aMepeHre KOHLIEHTPAI[K PaCTBOPOB ONTHYECKU 2 +
AKTHBHBIX BEIIECTB
18 | I'pamynpoBKa CIEKTPOCKOIA M MCCIICAOBAHKE CIIEKTPOB 2 +
Hroro 36 9%




3aounas ¢popma oOyueHust

Ne mi/mt HaunmenoBanue 1abopaTopHOTO 3aHITUS KonmuectBo | Ipakruueckas
4acoB MO/IFOTOBKA

1 UccrenoBanne  koneOaTeIbHOTO — IBIDKCHHSA, HM3MEPECHHE  yCKOPEHHS 2 +
CcBOOOJIHOTO M3 ICHUSI ITPH TIOMOIIM MasTHUKA

2 UccnenoBanne TedeHNs BI3KOM KUAIKOCTH 2 +

3 HccaenoBanue 2IEKTPONPOBOIHOCTH KUBOM TKAHU 2 +

4 HccaenoBanne GoTOMETpHUISCKHUX BEIMYUH pab0dero MecTa 2 +
Hroro 8 4%

4.4, Conep:kaHue NpaKTHYECKUX 3aHATHI

[IpaxkTrueckue 3aHATHS HE IPELYCMOTPEHBI

4.5. Buabl u coiep:kaHue CAMOCTOATENbHOH padoThl 00yYaAOIIHUXCS
4.5.1. Buabl caMoCTOSATE/IbHOI padoThl 00y4alOIIUXCsl

Bun camocTtosiTenpHOM paboThl 00y9IaronIixcst

KommaecTBo yacos

10 O9HOH opme 00ydeHuUs

IToaroToBKa K JJAOOPATOPHBIM 3aHATHIM M K 3aIlIUTE JJA0OPATOPHBIX padoT 15
CaMocTosTeIbHOE M3yUYCHHE OTACIBHBIX TEM M BOIIPOCOB 30
IToAroToBKa K KOJLIOKBUYMaM (TECTHPOBAHHSIM) 12
HTtoro 57
4.5.2 CoaepxxaHue caMOCTOSATEIbHON Pa00Thl 00y4aI0IHMXCS
Ne /it Haumenosanue tem KonunuecTBo yacos
o OYHOH opme 0 3a04HOM
o0Oy4eHus ¢dopme
00yJeHus
1 Martepus. JIBrKeHHE 2 3
2 du3nIeCKUe BEIHIUHBI U UX U3MEPCHHE 1 3
3 WccnenoBanue IIOTHOCTH KUAKOCTH 1 3
4 DJIEMEHTHI IOCTYNATEIBHOTO JBMKESHUS 0,8 4
5 [IpoBepka 3aKOHA COXpAaHEHHS UMITYIIbCa 1 3
6 DJIeMEeHTHI BpaIaTeIbHOTO IBHYKECHUS 2 4
7 V3ydeHune OCHOBHOIO 3aKOHA JMHAMUKHU BPAI[CHUS 1 4
8 DJeMEHTHI KoJIe0aTeabpHOE IBIKEHNE 2 3
9 HccnenoBanue KoineOaTenbHOTO IBUKCHUS, U3MEPEHUE YCKOPEHUSI 1 -
CBOOOJIHOTO Ma/ICHUSI TPH TIOMOIIM MasITHUKA
10 MexaHn4ecKkre BOJTHBI 0,7 -
11 OCHOBBI CHIENMATBHOM TEOPHH OTHOCHUTEIFHOCTH 2 3
12 Ocuorsl MKT. SIBieHus neperoca 0,7 4
13 MoseKyssipHBIC SIBIICHHSI B Ta3ax 2 3
14 VccrrenoBanme BIQKHOCTH BO3IyXa 1 3
15 MoseKyssipHBIC SIBICHUSI B KHJIKOCTSIX 2 3
16 UccnenoBanne TedeHUs BI3KOM HKUIKOCTH 1 -
17 HccnenoBanue CBOWCTB MOBEPXHOCTHOTO CJIOS JKUIKOCTH, H3MEPEHHE 1 3
KO3 QHIIHEHTa HOBEPXHOCTHOTO HATSKEHUSI KUIKOCTH
18 MornekynsipHble SIBIICHHSI B TBEPJbIX TelaxX 2 3
19 W3zyuenue 3akoHa ['yka. MccnenoBanue Moayist ynpyroctu 1 3
20 DyIeMEHTBI TEPMOJIMHAMUKHU 0,8 3
21 DneKTpUUECcKOe MoJie B BAKyyMe 0,8 3
22 BeniecTBo B 3JIEKTPHYCCKOM I10JIC 2 3
23 Onexrpuueckue nenu. Vizmepenue GU3ndecKux BEINIHH 1 3
IEKTPOU3MEPHUTEIHHBIMU PHOOPaAMH
24 [TocTosiIHHO@ MarHUTHOE T0JIE B BAaKyyMe U BEIIECTBE 2 3
25 VccnenoBanne MarHUTHOTO TOJISL TIOCTOSIHHOTO MarHuTa 1 3
26 JIBIKeHHe 3apsHKEeHHBIX YAaCTHIL B 3JEKTPHUUECKOM H MAarHUTHOM I10JIE 2 3
27 [TOoCTOSIHHBIN 3TEKTPUUECKUN TOK 2 4
28 HccnenoBanue IeKTPOIPOBOTHOCTH JKUBOM TKaHU 1 -
29 OIeKTpOMarHUTHAS HHAYKIHS U IIEPEMEHHBIN 3JEKTPUUECKHUH TOK 2 3
30 HccnenoBanue repeMeHHOT0 U BHITPSIMIIEHHOTO TOKA MPHU MTOMOIIH 1 3
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ocrutorpada

31 DIeKTPOMAarHUTHOE IOJIC 0,7 4

32 DJIeMEHTBI TCOMETPHUYCCKON ONITHKH 2 4

33 W3mepenne pa3MepoB MaIbIX OOBEKTOB IPH IIOMOIIHA MHUKPOCKOTA. 1 3
H3mepenue npejiena pa3penieHns ONTHIECKOro npudopa

34 Hccnenosanne OTOMETPUUECKUX BETUUHH paboyero Mecra 1 -

35 DJIEMEHTHI BOJTHOBOW ONTHKHU 2 4

36 Hccnenosanne BOJTHOBBIX CBOMCTB CBETA, H3MEPEHHE JITTHHBI 1 3

CBETOBO BOJIHBI IIPH OMOIIY AU(PPAKIIMOHHON PEIIEeTKH

37 W3zyueHue noisipuMerpa, U3MepeHne KOHIEHTpalluu pacTBOPOB 3

ONITHYECKH aKTHBHBIX BEILIECTB 1
38 B3aumoneiicTBIE 3JI€KTPOMAarHUTHBIX BOJIH C BEIIECTBOM 1 -
39 ['pasiyupoBKa CHEKTPOCKOIA M UCCIIEIOBAHUE CIIEKTPOB 1 3
40 OneMeHTH! KBaHTOBOM ONTHKU 2 4
41 OneMeHThl KBAHTOBOH MEXaHUKU 2 4
42 DjeMeHTHl PU3HMKU aToMa 0,8 4
43 DneMeHTh! PU3MKU aTOMHOTO SIpa M 3JIeMEHTapHBIX YaCTHI] 0,7 4

Hroro 57 123

5. YueOHO-MeTOAUYEeCKOI 00ecniedeHHe CAMOCTOSITeIbHON padoThl 00y4aroIMXcs M0
AUCHUILINHE

Y4eOHo-MeToquueckue pazpabortku uMmerotcs B Hayunoit oubmuoreke @I'60Y BO HOxHo-
VYpansckuii ['AY:

1. ®usnka [DJICKTPOHHBIA pecypc]: METOIUYECKUE YKa3aHHS K JIA0OPATOPHBIM 3aHSATHSIM
JUtst 00y4arouuXxcsl Mo HarpasieHuto moarotoBku: 36.03.02 3oorexnus, npodwuib: PasBenenue u
CEJIEKIUSI CEIbCKOXO3SMCTBEHHBIX JKUBOTHBIX M NTHIBI, YPOBEHb BBICIIETO OOpa30BaHUSA
OakanaBpuar, popma obyuenus — ounasa / Coct. C.B. lllamuna, H.P. [lltanesa. - Tpounk: KOxHo-
VYpanbckuit ['AY, 2021. — 102 c. Pexxum nmocryma: https://edu.sursau.ru/course/view.php?id=7794;
http://nb.sursau.ru:8080/localdocs/ivm/01914.pdf

2. ®usnka [DNEKTPOHHBIA PEeCypc]: METOMUYECKUE YKa3aHHUS K JIA0OPATOPHBIM 3aHSATHSIM
JUtst 00yJaronuxcsl mo HampasieHuto noaroroBku: 36.03.02 3oorexnus, npoduib: PasBenenue u
CEJIEKIUSI CEIbCKOXO3SMCTBEHHBIX JKUBOTHBIX M NTHIBI, YPOBEHb BBICIIETO OOpa30BaHUSA
6axanaBpuart, popma oOydenus — 3aouas / Coct. C.B. lllamuna, H.P. IlItanesa. - Tpounk: FOxHo-
VYpansckuit TAY, 2022. — 30 c. Pexxum moctyma: https://edu.sursau.ru/course/view.php?id=7794;
http://nb.sursau.ru:8080/localdocs/ivm/05073.pdf

3. IHamuna, C. B. ®usuka [DNEeKTPOHHBIA pecypc]: METOOUYECKHe PEKOMEHIAIMU 10
OpraHU3aIlMl CaMOCTOSITENIbHONH paboThl AN OOyYaroIIUXcs MO HAMpaBIEHUIO TMOATOTOBKU:
36.03.02 3ootexHus, npodusb: Pa3BeneHre U CENEKIHS CETbCKOXO3SHWCTBEHHBIX MKUBOTHBIX U
nTuLbl, Gpopma o0yuenus — ounas / C. B. [Hamuna. - Tpounuk: FOxno-Ypansckuii ['AY, 2021. - 46 c.
Pesxxum J0CTyna: https://edu.sursau.ru/course/view.php?id=7794,
http://nb.sursau.ru:8080/localdocs/ivm/01913.pdf

4. lamuna, C. B. ®usuka [DneKTpoHHBIH pecypc]: MeTonuYecKhe PEeKOMEHAAlMH IO
OpraHHU3aIlMl CaMOCTOSITENIbHONH paboThl ANl OOyYaroIIUXcs MO HAmpaBIEHUIO TMOATOTOBKU:
36.03.02 3ootexHus, npoduib: Pa3BeneHne W CENEKIHS CEMbCKOXO3SHWCTBEHHBIX YKUBOTHBIX H
nTHLbl, popma oOyuenus — 3aounas / C. B. [llamuna. - Tpouuk: FOxHo-Ypansckuit I'AY, 2022. - 50
c. Pesxxum JIOCTYyTIA: https://edu.sursau.ru/course/view.php?id=7794,
http://nb.sursau.ru:8080/localdocs/ivm/05072.pdf

6. ®OoH/1 O1LIEeHOYHBIX CPeCTB IS MPOBeIeHUs IPOMEKYTOUHOI aTTecTanuuu
o0y4yaromuxcs 1o JAMCHUIJInHe
Jlnist yCTaHOBJIEHUSI COOTBETCTBUS YPOBHS MOATOTOBKH oOyyaromuxcsi TpedoBanusmM OI'OC
BO pazpabotan poHA OIEHOUYHBIX CPENCTB AJIS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOBEIECHUS
NPOMEXYTOUHOH aTTecTaluy oOydaromuxcs Mo jaucuuruiHe. @DOHA OIEHOYHBIX CPEICTB
npexacrasieH B [Ipunoxxennn.
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https://edu.sursau.ru/course/view.php?id=7794
http://nb.sursau.ru:8080/localdocs/ivm/01914.pdf
https://edu.sursau.ru/course/view.php?id=7794
http://nb.sursau.ru:8080/localdocs/ivm/05073.pdf
https://edu.sursau.ru/course/view.php?id=7794
http://nb.sursau.ru:8080/localdocs/ivm/01913.pdf
https://edu.sursau.ru/course/view.php?id=7794
http://nb.sursau.ru:8080/localdocs/ivm/05072.pdf

7. OcHOBHAas H 1ONOJHUTEJIbHAA YUeOHasl JINTepaTypa, Heo0xoaumMasi 1151 OCBOCHHUS
AUCHMILTHHBI
OcHOBHast ¥ JOMNOJHUTENbHAS ydyeOHas nureparypa umeercs B Haywnoit Oubiamnoreke u
ANEKTPOHHOU MH(pOopMarmonHo-o0pazoBareabHoi cpeae ®I'EOY BO I0xHo-Ypanbckuii ['AY.

OcHoBHas:

1. 3ucmamn, I. A. Kypc obmieit pusuku. B 3 1. : yueObnoe mocoOue ais By30B : B 3 Tomax / .
A. 3ucman, O. M. Tomec. — 9-e¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2021 — Tom 1 :
Mexannka. MonekynspHas ¢usuka. Konedanus u Bonasl — 2021. — 340 ¢. — ISBN 978-5-8114-
7648-0. — Texcrt : snexktponHslii / Jlanb : s1ekTpoHHO-OMOIMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/163406 (mara oOpamienus: 19.05.2022). — Pexum gocryma: uis
aBTOPU3. MOJIB30BATEIICH.

2. 3ucMmam, I'. A. Kypc o6mieit ¢pusuku : yueoHoe nmocobue : B 3 tomax / I. A. 3ucman, O. M.

Tonec. — 8-e¢ usn., crep. — Cankr-IletepOypr : Jlawp, [6. T.]. — Tom 2 : DIeKTpUYECTBO H
marHetusm — 2019. — 360 c¢. — ISBN 978-5-8114-4102-0. — Texkcrt : anexkTpoHHbll // Jlans :
ANIEKTPOHHO-OMONMMoreynass cucrema. — URL:  https://e.lanbook.com/book/115201  (nara

obpaienus: 23.04.2022). — PexxuM J0CTymna: ik aBTOPH3. MOTb30BATEIICH.

3. 3ucmamn, I. A. Kypc ob6meit ¢pusuku : yueObnoe nmocodbue : B 3 Tomax / I. A. 3ucman, O. M.
Tonec. — 7-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. .]. — Tom 3 : Ontuka. @Pu3nka aTOMOB U
monekyn. dusnka aromHoro siapa u mukpoyactury — 2019. — 504 ¢. — ISBN 978-5-8114-4103-
7.— Tekcr: onextpoHHslid / JlaHb : 3JIeKTpOHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/115202 (mara obOpamenus:: 23.04.2022). — Pexum nmocrtyma: s
ABTOPH3. MOJIH30BATEICH.

4. HuxepoB, B.A. ®usuka: coBpemeHnsiii kypc / B.A. HukepoB. — 4-e u3n. — Mocksa :
Hamxkos u K° 2019. — 452 c¢. : wun. — Pexum pgocryna: 00 TMOANHMCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=573262 (mara oOpamenus: 23.04.2022). —
ISBN 978-5-394-03392-6. — TekcT : 3IeKTPOHHBIH.

JdonmostHuTEeILHAA

1. I'pabosckwit, P. . Kypc ¢husukn : yuebnoe mocodue asns By3oB / P. U. I'paboBckmit. — 13-
e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Texcr :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/184052 (mara oOpamenus: 19.05.2022). — Pexum nocryma: Juis
ABTOPH3. MOJIb30BATEIICH.

2. Vanos, U. B. OcHoBbI (pu3uku u 6mopusuku : yuebnoe nocodue / 1. B. MBanoB. — 2-e
u3n., ucnp., pon. — Cankr-IletepOypr : Jlans, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. —
Texct : onekrpoHHelid //  JlaHp : 2neKkTpoHHO-OMOmmoreuHas cucrema. — URL:
https://e.lanbook.com/book/168418 (nara obparienus: 23.04.2022).

3. Jlusennes, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenues. — 7-e u3a., crep. —
Cankr-IlerepOypr : Jlanb, 2021. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : aneKTpOHHbI# //
Jlawp : snmexTpoHHO-OMONMMoTeuHast cucrema. — URL: https://e.lanbook.com/book/168372 (nara
obpamenus: 19.05.2022). — Pexum goctymna: Jyisi aBTOPU3. TTOJIb30BaTENEH.

8. Pecypchl mH(pOPMALHOHHO-TETIeKOMMYHUKAIMOHHOI ceTn «AHTEepHETY,
Heo0XoAuMbIe /ISl 0CBOEHUSI TMCIUTIIMHbI

1. DnekTpoHHO-OMOIMOTEUHAs CUCTeMa HM3JaTeNbCcTBa «JIaHb» [DneKTpoHHBIA pecypc]. —
Cankr-IlerepOypr, 2010-2022. — Pexxum pocrtymna: http://e.lanbook.com/. — Jloctyn mo noruny u
apoJko.

2. Hayunas onektponHas Oubmuotexka eLIBRARY.RU [DnextponHBIH pecypc]
[mHpOpMaNMOHHO-aHAIMTHYEeCKUI  TopTan]. — MockBa, 2000-2022. — Pexum mgocryna:
http://elibrary.ru/.

3. DneKkTpoHHO-OMOJIMOTEYHass cucTeMa «YHUBEpcUTeTcKas OubnnoTexka OHJIANH
[OnekTponHsIii pecypc]. — Mocksa, 2001-2022. — Pexxum nmocrtyma: http://biblioclub.ru/. — Toctyn
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0 JIOTUHY U MapoJIIo.
4. YOxHO-YpanbCKUil TOCYTapCTBEHHBIN arpapHbIi YHUBEPCUTET [DNEKTPOHHBINA pecypc] :
ou. cait. — 2022. — Pexxum noctyna: http://roypray.pd/.

9. Metonnueckne yKazaHus JJisl 00y4AIOUIUXCS M0 OCBOEHHIO I CHUILIMHBI

YyeOHo-mMeToquueckue pa3paboTku umerorcss B Hayunoil OuOnIHOTEKE M 3IEKTPOHHOM
uHpopmarmonHo-oopazosarenapHoi cpene PI'BOY BO IOxno-Ypansckuii [AY:

1. ®uzuka [DNEKTPOHHBIM pecypc]: METOAMYECKHE yKa3aHHUs K JJaOOpaTOPHBIM 3aHATHSIM
JUIsl 00y4aromuxcsi 1Mo HampabiieHuto moarotoBku: 36.03.02 3oorexnwusi, npoduis: PasBenenune u
CEJICKIUS  CeIbCKOXO3SHWCTBEHHBIX JKUBOTHBIX M NTHIBI, YPOBEHb BBICIIETO OOpa30BaHUS
OakanaBpuar, ¢popma odyuenus — ounas / Coct. C.B. lllamuna, H.P. [lltanesa. - Tpounk: FOxHo-
VYpanbckuit ['AY, 2021. — 102 c. Pexxum nmocryma: https://edu.sursau.ru/course/view.php?id=7794;
http://nb.sursau.ru:8080/localdocs/ivm/01914.pdf

2. ®usnka [DIEKTPOHHBIA PEeCypc]|: METOMUYECKUE YKa3aHHUS K JIA0OpAaTOPHBIM 3aHSATHSIM
JUIsl 00y4aromuxcsi 1Mo HampabiieHuto moarotoBku: 36.03.02 3ootexnus, nmpoduib: PasBenenue u
CEJICKIUS  CEIIbCKOXO3SHWCTBEHHBIX JKUBOTHBIX M TTHIBI, YPOBEHb BBICIIETO OOpPa30BaHUS
OaxanaBpuar, popma oOyuyenus — 3aouytasi / Coct. C.B. llamuna, H.P. llltanesa. - Tpounk: FOxHo-
VYpansckuit TAY, 2022. — 30 c. Pexxum mocrtyma: https://edu.sursau.ru/course/view.php?id=7794;
http://nb.sursau.ru:8080/localdocs/ivm/05073.pdf

3. INamuna, C. B. ®usuka [DNeKTpOHHBIA pecypc]: METOOUYECKHE PEKOMEHIAINU 10
OpraHu3alyl CaMOCTOSITENIbHONH paboThl AN OOyYaroIIMXCs MO HANpaBICHUIO TMOATOTOBKU:
36.03.02 3oorexHwms, mpodwib: Pa3BeneHNEe M CENEKIMS CEIbCKOXO3SHCTBCHHBIX JKUBOTHBIX M
ntullsl, hopma obyuenus — ounas / C. B. lllamuna. - Tpounk: FOxHo-Ypansckuii ['AY, 2021. - 46 c.
Pexum JOCTyna: https://edu.sursau.ru/course/view.php?id=7794,
http://nb.sursau.ru:8080/localdocs/ivm/01913.pdf

4. llamuna, C. B. ®usuka [DneKTpOHHBIA pecypc]: METOIMYECKHE PEKOMEHAAIMU IO
OpraHHU3alil CaMOCTOSITENIbHONH paboThl AN OOyYaroIIUXCs IO HANpaBIEHUIO TMOATOTOBKU:
36.03.02 3oorexHwms, mpodwib: Pa3BeneHNe W CENEKIHS CEIbCKOXO3SHCTBCHHBIX JKUBOTHBIX M
nTHLbl, popma oOyuenus — 3aounas / C. B. [lamuna. - Tpouuk: FOxuo-Ypansckuit I'AY, 2022. - 50
c. Pexum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=7794,
http://nb.sursau.ru:8080/localdocs/ivm/05072.pdf

10. Uu¢opmannoHHbIE TEXHOJOTHHU, HCI0JIb3yeMble IPH OCYLeCTBJIEHUH 00pPa30BaTeIbHOTO
npouecca nmo IMCUMIJINHE, BRJIIOYasl NEPEIYCHDb NMPOrpaMMHOro 06ecneqeﬂuﬂ ) |
HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

— I/IH(I)OpMaI_II/IOHHO-CHpaBOHHaH cucrema TCXBKCHepT ((HI/IH_[eBa}I ITPOMBITINICHHOCTL»
— OJIEKTPOHHBIN KaTajior HNHucturyTa BETEPUHAPHOU MEIUITUHEI -
https://sursau.ru/about/library/contacts.php

ITporpamMHoe obecrieueHue:

— Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine. Omneparnnonnas cuctema. Jlumensnonusiit joropop Ne 11354/410/44 ot 25.12.2018 t;
Ne 008/411/44 ot 25.12.2018 .

— Windows 10 Home Single Language 1.0.63.71. Omnepanuonnas cucrema. JloroBop No
11464 ot 09.12.2016; Ne 1143Y ot 24.10.2016; Ne 11424 ot 01.11.2016; Ne 11414 ot 10.10.2016;
Ne 11404 ot 03.10.2016; Ne 11454 ot 06.12.2016; Ne 11444 ot 14.11.2016.

— Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766 (cpok neWicTBus —
Beccpouno).

— Microsoft OfficeStd 2019 RUS OLP NL Acdmc. OdwucHblii makeT NPHIOKESHHA.
JInuensuonuslit qorosop Ne 11353/409/44 ot 25.12.2018 1.

— MyTestXPRo. IlporpaMmMHoe obecrieueHue Ajsi TECTUPOBAHUS 3HAHMM 0O0y4aroIuxcs.
Cyo6munensnonnsiit forosop Ne A0009141844/165/44 ot 04.07.2017.
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— Kaspersky Endpoint Security. AatuBupycHoe mporpamMmmHoe obecrieuenue. Jorosop Ne
44/44/5A or 15.10.2021.

— Google Chrome. Be6-0pay3ep. CoGomaHo pacmpoctpansemoe [10 (becruiatHoe
MIporpaMMHOE 00eCIIeYCHUE)

— Moodle. Cucrema ymnpasiaenus oOydenuem. CBoboano pacrpocrpansemoe 110 (GNU
General Public License)

11. MarepuajibHO-TeXHUYecKas 0a3a, HeOOXOAUMAs Il OCYLeCTBJIEHUSI 00Pa30BaTEIbHOIO
npouecca no JAUCHUIINHE

Y4yeOHble ayluTOpPUM /AJs1 NPOBeIEHHUS 3aHATHH, MPeIyCMOTPEHHBLIX NPOrpaMMoi,
OCHallleHHbIe 000pPYI10BaHHEM U TEXHHYECKHUMH CPeACTBAMM 00yUYeHHus

1. Yuebnas ayauropusi Ne424, ocHamieHHass 000pyIOBaHUEM M TEXHUYECKHUMH CPEICTBAMHU
JUTSI BBITIOJTHEHUS JIA0OPaTOpHBIX padoT.

2. Aymuropusi Ned42l, ocHamieHHas ~ MYJbTUMEAMWHBIM ~ KOMIUIEKCOM  (HOYTOYK,
BHJICOITPOEKTOP).

IMomemmeHus 1JI1 CAMOCTOATEILHON PadoThl 00yUYaKOIIUXCS

1. ITomemenne 420 111 caMOCTOATENBHOM PaOOTHI, OCHAIIIEHHOE KOMITBIOTEPHON TEXHUKOMN
C BO3MOKHOCTBIO TMOAKIIOUEHUS K ceTh «MHTepHeT» M oOecredeHreM J0CTyna B AJIEKTPOHHYIO
uH(popMamoHHo-o6paszosarenbuyto cpeny @PI'bOY BO HOxuo-Ypanbckuii [AY.

Ilepeuyenb 000pPY10BAHMA M TEXHMYECKHUX CPEACTB O0yYeHUS:
- ocuusuiorpadg

- mukpockorn MBHU-1

- IOJISIPUMETP

- IITAaHTeHIIUPKYJIb

- CEKyHJ0MEp

- repmometp TTXK

- rurpometrp BUT-1

- ncuxpomerp MB-4-2M
- mokcmetp O

- HOyTOYK Lenovo G570
- mpoektop ViewSonic

- 9KpaH
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HPUJIOKEHUE

®OH/I OHEHOYHbBIX CPEJACTB
JUTSL TEKYIIETO KOHTPOJISl YCIICBAEMOCTH U TIPOBEJCHUS TPOMEKYTOYHOM aTTeCTaIiK
o0yJaroImmxcs
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1. KomneTeHIINH M UX HHAUKATOPBLI, (hopMHUpyeMble B NpoLecce 0CBOCHHS THCIUIIUHbI
YK-1 Cnoco0GeH OoCymecTBIATh MOUCK, KPUTHUYCCKHH aHAIM3 W CHHTE3 HWH(POPMAIIHH,
MMPUMCHATH CUCTEMHBII noaxon AJisd pCICHus MOCTABJICHHBIX 3a1a4

®opmupyemsie 3YH HaumenoBanue
OILICHOYHBIX CPEICTB
Kon n -
HaNMECHOBAaHUE = g
MHJMKaTOpa § % é Er
JNOCTHKCHHS 3HAHUS YMEHUS HAaBBIKH 2 [;.3 %‘ §
KOMIICTCHIINHT i £ s £
< 8_ <
=
nAa-1. vyK-1 Ooyuaromuiics OO6yuarommuiics OO6yuarommiics Omnpoc Ha Ok3aMeH
OcymecTBiusieT JIOJKEH 3HaTh JIOJDKEH YMETh JIOJDKEH BJIaJIETh 1ab0paTopHOM
TIOUCK, KPUTHYECKUH | OCHOBHBIC OOBSICHUTD HaBBIKAMHU 3aHITUH
aHaJIM3 U CUHTE3 (y3HUecKye SBICHNS, | OCHOBHBIC UCTIONIb30BaHMS OTuer 1o
nHpopmaimy, 3aKOHBI ¥ TPAHUIIBI MX | HaOJIrOAaeMble OCHOBHBIX nabopaTopHOi
MPUMEHSET MIPUMEHUMOCTH; NPUPOJIHBIC U obmedusnyeckux | pabore
CHCTEMHBIH TTOIXO. OCHOBHBIE TEXHOTCHHBIE 3aKOHOB H Komnoksuym
JUTSL peTLICHUS ¢bm3naeckue SIBJICHUSI MPUHIUIIOB VIS TectupoBanue
MOCTABJICHHBIX 33/1a4 | BEJIMYUHBI U 3¢ QeKTsI C PELICHUST THITOBBIX
¢dm3naeckue MO3UINN 3a1aq
KOHCTaHTBI, HX (byHIaMeHTanbHBIX | MpodeccHoHaTbHON
OIIpe/ieIIeHNs, br3IIecKux JIeSITEIbHOCTH;
(U3MYECCKUI CMBICI, B3aUMO/ICUCTBUI; HaBBIKAMU
CIIOCOOBI M €IMHULIBI | yKa3aTh, KaKue MPUMEHEHHUS
UX U3MEPEHHS; 3aKOHBI OCHOBHBIX METOJIOB
(dyHIaMeHTanbHbIe OTHCHIBAIOT ¢du3uko-
(¥3HYeCcKHe OBITHI M | JTAHHOE SIBJICHUE MaTeMaTH4ecKoro
HX POJIb B Pa3BUTHU i 3¢ dexT; aHalM3a Jyst
HayKH{; Ha3Ha4YCHHWE W | MCTOJKOBBIBATH PELICHUST THITOBBIX
TIPUHIMIBI IEHCTBHUS | CMBICI 3amaq
BayKHEHIIHX br3nIecKux npodeccroHaIbHON
(dr3nIecKuX BEJIMYUH 1 JIeSITEIIbHOCTH;
mpubopoB (b1.0.15, | monsTHIf; paboTaTh | HaBBIKAMHU
YK-1-3.1) ¢ mpudopamu u MIPaBUIBHOM
obopyoBaHHEM JKCIUTyaTaluu
buznyeckoi OCHOBHBIX
nmaboparopun, prOOpPOB U
HCIOJIb30BaTh obopynoBaHus
METO/IbI buznyeckoi
a/IEeKBaTHOTO nabopaTopum;
¢u3nIecKoro 00paboTku 1
MOZEINPOBAHUS WUHTEPIPETHPOBAHU
JUISL peTLICHNS s Pe3yNbTaToB
THUITOBBIX 3a/1a4 SKCIIEpUMEHTa
npodeccuonansHo | (51.0.15, YK-1 -
W IeITebHOCTH H.1)
(b1.0.15, YK-1 -
V.1
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2. [TokazaTe/iv, KPpUTEPUH M LIKAJIA OLEHUBAHUS HHAUKATOPOB 10CTH:KEeHUsI ¢(DOPMUPOBAHHOCTH KOMIIETEHIIUMH

NJ-1. YK-1 OcymecTBiseT NOUCK, KPUTHUECKUI aHaJIN3 U CUHTE3 HH(OpMAaLiY, TPUMEHSAET CUCTEMHBIH MOIXO0M Ul PEUICHUs TOCTABICHHBIX

3a/1a4
IMokazarenu Kpurepun 1 mikajga OleHUBaHUS PE3yIbTaTOB OOYUCHHUS 110 JUCIUILUINHE
OLICHUBAHUSA Henocrarounslit ypoBeHb JlocTaTouHbIi ypOBEHb Cpenauii ypoBeHb Bricokuil ypoBeHb
(Popmupyembiec 3YH)

b1.0.15, YK-1-3.1

OO0yuarommuiicst He 3HaeT OCHOBHbBIC
(hu3nUecKue ABICHUHN U 3aKOHBI,
BEJIMYMHBI K KOHCTAHTHI,
Ha3HAYCHUS (PU3UUCCKUX MTPUOOPOB

OOyuarommuiicst c1abo 3HaeT
OCHOBHBIC (PU3UUYCCKUE SBICHUS,
3aKOHBbI, BCJIMYUHBI, UX
orpeaeneHus U Gu3nuecKuii
CMBICT, Ha3HaUeHUE (PU3NYECKUX
pubOpoB

OO0yuarommuiicst 3HaeT
(U3HMYECKUI CMBICI U €IUHHIIBI
U3MEPEHHsI OCHOBHBIX
(U3HMYECKUX BETUYMH, SBJICHMUS,
3aKOHbI, HA3HAUYCHHE PU3UICCKUX
pudOPOB, C HE3HAYUTEIBHBIMU
OLIMOKAMU U OTJCIbHBIMHU
npoOeaMu

OOyuatommuiics 3HaeT GpU3nIecKuit
CMBICTI U €JIMHULIBI U3MEPEHUS
OCHOBHBIX (DU3UUECKUX BEJIMYHH,
SIBJICHUSI, 32aKOHBI, HA3HAYCHUE
¢uzndeckux npudopoB ¢ TpedyeMoit
CTEITEHBIO ITOJHOTHI U TOYHOCTH

b1.0.15, VK-1- V.1

OOy4Jaromuiicss He yMeeT yKa3arb,
KaK{e 3aKOHBI OMICHIBAIOT JaHHOE
SIBIICHUE WITH 3P PEKT,
MCTOJIKOBBIBATH CMBICI (PU3NUECKUX
BEJIMYMH U TIOHSATUH, UCTIONB30BaTh
(uzngeckue mpuOOPHI I
pElIeHUs] TUTIOBBIX 33134
npodeccuoHANIBbHON NeATeIbHOCTH

OO0yJaromuiics ciiabo ymeet
yKa3arh, KAKHE 3aKOHbI OMUCHIBAIOT
JIAHHOE SIBJICHUE WU 3P PEKT,
HCTOJIKOBBIBATH CMBICT (PU3NUECKUX
BEJIMYUH U MOHSTHH, UCIIOJIb30BaTh
npuOOpsI ¥ 000PYIOBAHHS
¢busnyeckoii 1aboparopun

OO0y4aroImuiics yMeeT yKa3aTh,
KaKHe 3aKOHBI OITUCHIBAIOT
JTAHHOE SIBJICHUE MU 3P PEKT,
WCTOJKOBBIBATbH CMBICI
(U3NYECKUX BEIUYMH U TOHATHH,
HCTIOJIB30BATh IPUOOPEI U
obopynoBanue HU3NIECKOM
naboparopuu ¢
HE3HAYUTEIbHBIMU
3aTPyIHCHUSIMH

OOyuatommuiics yMeeT caMOCTOSTENEHO
yKa3aTh, KaKHe 3aKOHBI ONTHUCHIBAIOT
JaHHOE SBJICHUE WU 3 (DeKT,
HCTOJIKOBBIBATH CMBICI (PU3NUECKUX
BEJIMYUH U MTOHSATHH, UCIIOJIb30BaTh
npubopsI U 00opynoBaHue hrU3HUeCKOit
nabopaTtopuu

b1.0.15, YK-1-H.1

OO0yuaromuiicst He BIaeeT
HaBBIKAMH UCIIOJIb30BaHUS
OCHOBHBIX 00IIe(QH3MIECKUX
3aKOHOB W TIPUHIIUIIOB H
MPUMEHEHHUST OCHOBHBIX METOJIOB
(hM3MKO-MaTEeMaTHYECKOTO aHATIH3a
JUTSL PEIIICHUST TUITOBBIX 331a4
npodeccHoHaNBHOMN NeATeTbHOCTH

Ooyuaromuiicst c1abo Brageer
HaBBIKAMU UCIIOJIB30BaHUS
OCHOBHBIX 00mIe(pr3mIecKux
3aKOHOB W TPUHIIHIIOB,
MIPUMEHEHHUST OCHOBHBIX METOJIOB
(bU3MKO-MaTEeMaTHYECKOTO aHAIN3a
JUTSL PEIICHHUS THITOBBIX 3aa4
npodeccruoHanbHON AESITETLHOCTH

OO0yuaromuiics BaieeT HaBBIKAMA
HCIIOJIB30BAHUST OCHOBHBIX
o0mrepr3nIecKux 3aKOHOB U
MIPUHITUIIOB, METOAAMU (PU3UKO-
MaTeMaTHYeCKOro aHajn3a s
pCIICHHS THUITOBBIX 3a1a4
npodeccruoHanbHON AESITETLHOCTH
¢ HEOOIBIINMH 3aTPyTHEHISIMA

OO6yuarommuiicst CBOOOTHO BIageeT
HAaBBIKU UCIIOJIL30BAHUSA OCHOBHBIX
o0rmrepr3ndecKux 3aKOHOB U
MIPUHITUIIOB B BAYKHEHIITIX
MPAKTUICCKUX TPUIOKCHHSX;
NPUMEHEHHUST OCHOBHBIX METOIOB
(hU3HUKO-MATEMATHUECKOTO TSI PEIICHMUS
TUTIOBBIX 3a7a4 MPOQeCcCHOHATBHON
JIEATEILHOCTH
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3. TunoBbIe KOHTPOJILHBIE 32/IaHUS U (WJIM) HHbIE MAaTePHAIbl, HEOOXOIUMbIE IJI51 OLEHKHU
3HAHUM, yMEHU i, HABBIKOB U (MJIN) ONBITA 1eATEJILHOCTH, XapaKTEePHU3YIOLIUX
c¢()opMHPOBAHHOCTH KOMIETEHI[HI1 B MpoIlecce 0CBOEHUs TUCIUILINHBI

TunoBble KOHTPOJIbHBIC 3a/1aHUS U MaTepHalbl, HEOOXOAUMBIE 1JI OLIEHKU 3HAHUM, YMEHUN
Y HaBBIKOB, CO/IEPIKATCS B yUEOHO-METOAMYECKIX Pa3padOTKax, MPUBEACHHBIX HIKE:

1. ®uzuka [DNEKTPOHHBIM pecypc]: METOAMYECKHE yKa3aHHUs K JJaOOpaTOPHBIM 3aHATHSIM
JUIs O0ydaronmMxcs Mo HampapieHuto noaroToBku: 36.03.02 3ootexuus, npoduins: Pa3BeneHue u
CEJIKIUSI CEIbCKOXO3SMCTBEHHBIX JKUBOTHBIX M NTHIBI, YPOBEHb BBICHIETO OOpPa30BaHUA
OakanaBpuar, popma odyuenus — ounas / Coct. C.B. llamuna, H.P. [lltanesa. - Tpounk: FOxHo-
VYpanbckuit ['AY, 2021. — 102 c. Pexxum nocryma: https://edu.sursau.ru/course/view.php?id=7794;
http://nb.sursau.ru:8080/localdocs/ivm/01914.pdf

2. ®usnka [DNEKTPOHHBIA PECypc]|: METOMUYECKUE YKa3aHHUS K JIA0OpAaTOPHBIM 3aHSATHSIM
JUIsl 00ydJaromuxcsi 1Mo HampabiieHuto moarotoBku: 36.03.02 3ootexnus, nmpoduib: PasBenenune u
CEJICKIINS  CeIbCKOXO3SHWCTBEHHBIX JKUBOTHBIX M NTHIBI, YPOBEHb BBICIIETO OOpa30BaHUS
OakanaBpuar, hopma o0yuenus — 3aouHas / Coct. C.B. Illamuna, H.P. [lltanesa. - Tpowurk: FOxHo-
VYpansckuit TAY, 2022. — 30 c. Pexxum mocrtyma: https://edu.sursau.ru/course/view.php?id=7794;
http://nb.sursau.ru:8080/localdocs/ivm/05073.pdf

3. INamunua, C. B. ®usuka [DNeKTpOHHBIA pecypc]: METOOUYECKHE PEKOMEHIAINU 10
OpraHHU3alMil CaMOCTOSITENIBHONH paboThl AN OOyYaroIIMXCs MO HANpaBIEHUIO TMOATOTOBKU:
36.03.02 3ootexHwms, npodmib: Pa3BeneHNe M CEIEKIMS CEIbCKOXO3SHCTBCHHBIX JKUBOTHBIX M
nTullsl, hopma obyuenus — ounas / C. B. lllamuna. - Tpounk: FOxHo-Ypansckuii ['AY, 2021. - 46 c.
Pexum JOCTyna: https://edu.sursau.ru/course/view.php?id=7794,
http://nb.sursau.ru:8080/localdocs/ivm/01913.pdf

4. llamuna, C. B. ®usuka [DneKTpOHHBIA pecypc]: METOIMYECKHE PEKOMEHAAMU IO
OpraHHU3alil CaMOCTOSITENIbHONH paboThl AN OOyYaroIIMXCs MO HANpaBIEHUIO MOATOTOBKU:
36.03.02 3oorexHwms, mpodwib: Pa3BeneHNEe M CENEKIHS CEeIbCKOXO3SHCTBCHHBIX JKUBOTHBIX M
nTullsl, hopma oOyuenus — 3aounas / C. B. llamuna. - Tpounk: KOxuo-Ypanbckuii ['AY, 2022. - 50
c. Pexum JOCTYyTIA: https://edu.sursau.ru/course/view.php?id=7794,
http://nb.sursau.ru:8080/localdocs/ivm/05072.pdf

4. MeTonnueckne MaTepuaJibl, ONpe/e/siionue mpomue1ypbl OeHNBAHUS 3HAHUI, YMEHU,
HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH, XaPAKTEPU3YHOIIHUX C(POPMHUPOBAHHOCTH
KOMIIeTeHI Ui

B nmanHOM pasnenie METOAMYECKHE MaTepHaibl, ONPEACISIONINE MPOLETYypPbl OICHUBAHUS
3HaHWM, YMEHHM, HaBBIKOB M (WJIM) OMbITA AEITEIbHOCTH MO MUCHUIUINHE «DU3HKay, MpUBEICHBI
HpI/IMCHI/ITeJ'II)HO K 1<a>1<z[0My nu3 I/ICHOJIBSYGMI)IX BHUJIOB TGKYHICFO KOHTpOJ'[f[ yCHGBaeMOCTI/I u
MPOMEXKYTOYHON aTTeCTalli O0YYarOIIMXCS.

4.1. OueHo4YHbIE CPeACTBA IS MPOBeJeHUs TEKYIero KOHTPOJIS YCIeBaeMOCTH
B Mpolecce NPaKTHYECKOI MOAr0TOBKH
4.1.1. Onpoc Ha 1a00PATOPHOM 3aHATUH
Ompoc Ha 1a0OpaTOpPHOM 3aHATHH HCIONB3YeTCS MUl OIEHKH KadecTBa OCBOCHHS
o0ydJarouMcs OCHOBHOHM mpodeccnoHambHONM 00pa3oBaTelbHOM MporpaMMmbl MO  OTIAEIBHBIM
BOMIPOCAM W/WJTM T€MaM AMCHUIUIMHBL. TeMbl W IUIaHbl 3aHATHH (CM. MeTonpa3paboTku «dusnka
[DeKTpOHHBIN pecypc]: METOIMYECKHe YKa3aHUs K JaOOpaTOpHBIM 3aHATUAM Ul 00ydaromuxcs
Mo HampaBieHuto mnoarotoBku: 36.03.02 3oortexHus, npodunsb: Pa3sBeneHue u - cenekuus
CEJIbCKOXO3SIIICTBEHHBIX )KUBOTHBIX U MTHIIBI, YPOBEHb BBICIIET0 00pa3oBaHus OakanaBpuart, Gpopma
oOyuenus — oynas / Coct. C.B. lllamuna, H.P. Illtanesa. - Tpounk: FOxuo-Ypansckuii I'AY, 2021.
— 102 c. Pexum JoCTyTa: https://edu.sursau.ru/course/view.php?id=7794;
http://nb.sursau.ru:8080/localdocs/ivm/01914.pdf . dusnka [DAeKTPOHHBIH pecypc]: METOANYECKUE
yKa3aHHs K JJAOOPATOPHBIM 3aHATUSAM JJIsi OOYYaOLIUXCs 110 HarpaBieHHIO MoarotoBku: 36.03.02
3oorexHus, npoduib: Pa3BeneHWe W CENEKIUS CETbCKOXO3SMCTBEHHBIX JKMBOTHBIX W IITHIIBI,
YpOBEHb BbIciIero oOpa3oBaHus OakanaBpuar, popma odydenus: — 3aouHast / Coct. C.B. IllamuHa,
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H.P. IllrameBa. -
https://edu.sursau.ru/course/view.php?id=7794;

Tpounk: IOxHO-Ypansckuii TAY, 2022. -

30 c.
http://nb.sursau.ru:8080/localdocs/ivm/05073.pdf)

Pexum pocryna:

3apaHee cooOmaircs oOydaromumcs. OTBET OICHMBACTCS OIICHKOM «OTIMYHOY», «XOPOIIOY,
«YJIOBJIETBOPUTEIHHOY» WU «HEYIOBICTBOPUTEIHHOY.

Ne O1eHOYHBIE CPeNCTBa Kon n HaumeHoBanue
UH/IUKaTOpa KOMIIETEHIIUU
1 Tema 1 «Pusnueckre BeTUUUHBI U UX U3MEPEHUECH na-1. yK-1
1. Yro Ha3pBatoT ¢usnueckori BemmunHoW? IlpuBemmre mnpumepsbl ¢usnyeckux | OcymiecTBisieT MIOUCK,
BEJTMYMH. KPUTUYECKUM aHamu3 U
2. Yro Ha3bpIBalOT eAMHULEH (u3ndeckod BenmuuHbI? [IpuBenuTe npuMepsl OCHOBHBIX | CHHTE3 nHpopmanuu,
Y TIPOM3BO/IHBIX €IMHULI (PU3MIECKUX BEIIMIHH. MPUMEHSET  CUCTEMHBIH
3. Yo MOHMMAIOT IO M3MEPEHUEM (PU3MIECKOM BETNIHHBI? MOAXOA U1 pELLeHUs
4. Kakue BuzpI m3MepeHunii (Pr3UIeCKX BEMYIH N3BECTHBI? IIOCTABJICHHBIX 3a7a4
5. Uro Ha3BIBAIOT HEMOCPENCTBEHHBIM I3MepeHreM? IlpuBemure  mprMepsI
HEIOCPEICTBEHHBIX M3MEPEHHUH.
6. UYrto Ha3pBAIOT KOCBCHHO W3MEpeHHOW BemmumHON? [lpuBemure mprMepsI
KOCBEHHBIX M3MEPEHUH.
7. IlosicHUTE aNTOPUTM BBIIIOJIHEHUS KOCBEHHOTO H3MEPEHUS.
8. Uto Ha3bIBatOT rpaduxomM?
9. Uto Ha3bIBaOT rpadMuecKoi HHTEPHOISIHeH?
2 Tema 2 «VccrenoBaHne MIOTHOCTH KUAKOCTEH
1. Yro Ha3piBaeTcst Maccoi Tena? B kakux equHUIaX u3Mepsercsa macca?
2. Uro Ha3pIBaeTCsl IUIOTHOCTBIO BemecTBa? B kakux eauHHIIAX H3MEpsAeTCs
IUIOTHOCTB?
3. CdopmynmupyiiTe 3akOH ApXuUMena, 3allUIIATE M pasbsicHUTE (HopMyrTy
ApXUMeT0BOM CHIIBI.
4. Kak yctpoeHsl Bechl Becrdansa? B vem 3akirouacTcss MX PEryaHpOBKa Iepen
paboToii?
5. OT 4Yero 3aBUCUT BEIWYHMHA BBITAIKHBAMOIMCH (ApPXHUMEIOBOWM) CHIIBI,
JICHCTBYIONIEH Ha «IIOIUIAaBOK» BECOB, MPHU YCIOBHU €T0 IOJHOTO HOTPY>KEHUS B
JKHIKOCTE?
3 Tema 3 «IIpoBepka 3akOHA COXpAaHEHUS UMITYIIBCa)
1. Uro Ha3pIBaeTCs UMIIyJAbcOM Tena? B kakux eauHUIIaX H3MepseTCs UMILYJIbC
Tena?
2. IlpuBeanTe onpeneeHne U30IUPOBAHHOM CUCTEMBL.
3. IlpuBeaute GOpMYIHPOBKY U (OPMYITYy 3aKOHA COXPAHEHHSI MMITYJIbCA.
4. Hanmmure u o0bsicHuTe (hOopMyiy Uil onpeneneHus kod(hQuuueHTa TpeHHs
CKOJIBKEHUSI.
5. Kak ompenensior CKOPOCTb W HMITYJIBC IIEPBOTO Teda B MOMEHT €ro
CTOJIKHOBEHHMS € TeIoM Ne2?
6. Kak onpenensiioT CKOpOCTH ¥ MMITYJIECHI TEJI IOCIIE MX B3auMosiecTBus?
4 Tema 4 «/3ydeHne 0CHOBHOTO 3aKOHA JUHAMHKHU BPAICHUS
1. Kaxoe aBImxeHHE Tesia Ha3bIBaeTCsl BpaIlaTeIbHBIM?
2. Uto Ha3bpIBaeTCs yIJIOBBIM IepemerieHrneM? 3anuIInTe U OOBbsICHUTE PacdeTHYIO
thopmyny. Kakumu eiMHUIIAMH U3MEPSIOT 3Ty BEIUYHUHY?
3. Yto Ha3bpIBaeTCs YIIOBOM CKOPOCTHIO? 3amuIINTe M OOBSCHUTE PACUETHYIO
tdhopmyny. Kakumu eaMHUIIAMH U3MEPSIOT 3Ty BEINYHUHY?
4. Yto Ha3pIBaeTCs YIIOBHIM ycKopeHHeM? 3amuinTe U OOBSICHUTE PACUCTHYIO
thopmymry. Kakumu exrHUIIAME U3MEPSIOT 3Ty BEUYHAHY?
5. 3amummre W 0ObsACHUTE (OPMYIBI CBSI3M MEXIY JHHEHHBIM M YIVIOBBIM
HNepeMEIEHUSIMYA, JTHHEHHON M YIIOBOM CKOPOCTSMH, JIMHEHHBIM M YIJIOBBIM
YCKOPEHHUSIMH TOYEK BpAIArOIIErocs Tena.
6. Maiite ompeneneHus, HaITUIIUTE ¥ O0ObSICHUTE (OPMYINBL: @) MOMEHTA CHJIBI; O)
MOMEHTAa HMHEPLUU MaTepUanbHOM TOUKM; B) MOMEHTAa HMHEPLUH BPAIIAIOLIETroCs
Tena. B Kakux equHUIAX U3MEPSIOT 3TH BETUYNHBI?
7. TlpuBeaure (HopMyaupoBKY U (GOpMYyTy OCHOBHOTO 3aKOHa BpaIlaTeIbHOTO
JIBIDKEHHISL.
5 Tema 5 «MccnenoBanne KoebaTeIbHOTO IBHKEHNUS, H3MEPEHUE YCKOPEHHS

CBOOOTHOTO MAJCHUS IPY TIOMOIIIH MasITHUKAY
1. YUto HaA3BIBAIOT KOJIEOATEILHBIM IBHKEHUEM?
2. UYro Ha3pIBAIOT TapMOHHYECKUM ociuuistopom? I[lpuBenute mnpumepsl
TapMOHUYECKOT0 OCLUILIATOPA.
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3. Yro Ha3pIBaIOT (PU3MUECKUM MaSTHUKOM?

4. Yrto Ha3bIBAIOT NPYKUHHBIM MasTHUKOM?

5. YTo Ha3bIBAIOT MaTeMaTHYECKUM MassTHUKOM?

6. 3amuIIUTE U Pa3bsICHATE YPABHEHHS TAPMOHHUUCCKOTO KOJICOAHUs.

7. laiiTe onpeeseHus: CMEIEeHUs, aMIUIUTYbl, IEPUOAA, YACTOTHl M UKJINIECKON
9aCTOTHI KOJICOaHUH.

Tema 6 «MccaenoBanue BIaXKHOCTH BO3LyXa»
1. Uro Ha3piBaeTcs aOCONIOTHOH BIAXXKHOCTHIO BO3Ayxa? B Kakux eaMHUIAX
U3MepseTCs aOCOMOTHAS BIaKHOCTH?
2. Yto Ha3BIBaeTCA MaKCHMAJIBHOW BIAXKHOCTHIO? B KakMX eTUHHUIIAX W3MEPSETCS
MakCHMaJbHOH BIIaxXHOCTE? OT dYero 3aBUCHT 3HAYEHHE MaKCHMabHOM
BIIKHOCTH BO3IyXxa?
3. Yro Ha3BIBACTCA TOUYKOH POCHI?
4. Yro Ha3pIBa€TCA OTHOCHUTEIBLHOH BIAXXHOCTBIO? 3aIllMIINTE U OOBSICHUTE
(hopMmyITy, OTIPECIAIONIY0 OTHOCUTEIBHYIO BIAXKHOCTh BO3yXa.

Tema 7 «MccnenoBaHue Te4EHUS BSI3KOM KUAKOCTI
1. KakoBa (u3uueckas TpUpoAa BHYTPCHHETO TPEHHsS B JKUIKOCTAX? B uem
MPOSIBIISACT ceOsl BHyTPEHHEE TpeHUe?
2. Yemy paBHa cuia BHyTpeHHero TpeHus? Hamummre u oObsicHuTe (opmyity
3akoHa HpIOTOHA 1151 BHYTPEHHETO TPSHHUS.
3. Yrto Takoe TpagWeHT (QHU3MUSCKOH BEIWUYMHBI? [pamiueHThl KaKUX BEIHYUH
BCTPEUAIOTCS B JaHHOH pabote?
4. Jlaiite ompenencHue Kod(p@HIMEHTa BA3KOCTH JKUAKOCTH. Kakoi emuHUICH
n3MepsieTcss koapdumnueHT Bsskoctd B CH? UTo M Kak BIMSIET Ha BEITUYHHY
ko3¢ huIFieHTa BI3KOCTH?
5. Chopmymupyiite 3akoH [lyaseiiis; Hammmure U OObsSCHUTE (OPMYITy 3aKOHA
Ilyaseis.

Tema 8§ «VccnenoBaHue CBOMCTB HOBEPXHOCTHOTO CJIOS JKUAKOCTH, U3MEpEHHE
KO3 GULIHEHTa NOBEPXHOCTHOTO HATSKEHUS YKHIKOCTH)

1. Uto Ha3bIBacTCsS MOBEPXHOCTHBIM HaTsDKeHHeM? Packpoiite dusnmueckuii cMbict
3TOTO SABJIEHUS C MO3ULUH MOJIEKY/ISIPHO-KMHETHIECKOH TEOPHH.
2.Yt0 TaKoe cuiia OBEPXHOCTHOTO HATSKEHUS ?
3. UYro HazpiBaeTcss KOI(PGHUIMEHTOM ITOBEPXHOCTHOTO HATSHKCHMS KHUIKOCTH?
Hammmmre onpeznernsitoniee ypaBHeHHe Ko3(p(UINEHTa TOBEPXHOCTHOTO HATSDKEHUS
JKUIKOCTHU. B Kaknx eJIMHUIax H3MepseTcs 3Ta BeIMIHa?
4.Yro Takoe kammurip? Packpoiite pu3mdaeckuii CMBICT SBJICHUS KAIMUIIPHOCTH.
5. Harmmmmure u o0bscHUTE (DOpMYJBI: a) H30OBITOYHOTO JABICHWS MCKPHBICHHOW
MIOBEPXHOCTH JKHIKOCTH, 0) THIPOCTATUUECKOTO NABJIEHUSI JKUAKOCTH, B) pa3HOCTH
YPOBHEH XKMIKOCTEH B KalMJUIAPE U B COOOINAIOIINMCS C HUM IIHPOKOM COCY/IE.
6. Hamumure U 00bsicHUTE (POPMYIyY, MO KOTOPOH B JaHHOW pabOTe M3MEpPSETCs
K09 DUIMEHT MOBEPXHOCTHOTO HATSYKCHUSL.

Tema 9 «M3yuenue 3akoHa ['yka. Mi3mepenue MoIysst ypyrocTu
1. Yro HazwiBaeTcs aedopmariueii?
2. HazoBwure THIIBI U BUABI JeGopMalnii, pacKpOHTe UX CMBICI?
3. Chopmymupyiite 3akoH ['yka. Harmmmmmre u pa3bsicHITE PopMyIry 3akoHa [yka.
4. Yro Takoe cTpera mporuda’? 3ammimTe 1 pazbsicHUTE POPMYITY CTPEITBI Iporuda.
5. 3ammnmre u pasbsicHUTE (OpMYIy 3aKkoHa [yka B NpuUMEHEHHH K jaedopMariu
n3ruda OHOPOIHOTO CTEPIKHS MPSMOYTOJILHOTO CEUCHNS.
6. Uro wnHa3zwBactcs nedopmanueii? HazoBuTe THIBI W BUABL JAedopMalini,
PacKpoiTe UX CMbICI?
7. Packpoiite pr3myaeckuii CMBICI MOJTYIIS YIPYTOCTH. B Kakux equHMIax m3MepseTcs
MOJYJTb YIIPYTOCTH?
8. 3aBuCHT M BENMUYMHA MOXYJSL YIPYrOCTH OT PasMepoB AeOpPMHPYEMOro Tela,
TPIJIOKEHHBIX HAaTPy30K, BEIIECTBA, I3 KOTOPOTO M3IOTOBJIEHO TEI0?

10

Tema 10 «Onexrpryeckue nenu. M3mepenne Gpu3NdecKux BETHIUH
AIIEKTPOM3MEPHUTEIBHBIMH ITPHOOPAMID)
1. YTo Ha3bIBAIOT MEKTPUYECKON 1eTIbi0? UTO BXOIUT B 2IEKTPUUYECKYIO LIETh?
2. Yo Ha3bIBAIOT CXEMOM ANEKTPUUYECKOH Lienu?
3. Kaxkwue mpaBuia HeoOX0AMMO COOIIONATE MTPU COOPKE EKTPHIECKOH 11ernu?
4. Yro Ha3pIBAIOT KJIacCOM TOYHOCTH mpubopa? Kak o0o3Ha4eH Kiacc TOUHOCTH Ha
npubope? ITo kakoi opmyste onpeessiioT KIIace TOUHOCTH?

11

Tema 11 «MccnenoBaHue MarHUTHOTO ITOJIS IIOCTOSHHOIO MAarHUTAa
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1. Uro Takoe MarauTHOE moe? KakoBo ero maBHOE CBOWCTBO?

2. Naiite onpenesieHre CUibl AMIiepa.

3. Uro HazbiBaeTcs uHAyKUMeW wmarHutHoro mnona? IlpuBeaure ompenensioiiee
YpaBHEHHE WHAYKIIMH MArHUTHOTO TOJS W OOBACHUTE €ro. B KakuxX equHHUIax
U3MepsIeTCS MHAYKIMSA MAarHUTHOTO ToJsi? OObACHUTE (DH3MIESCKUI CMBICT STUHUIIBL.

4. Cdopmynupyiite mpaBwio JieBoil pyku. Hayuurech NHpHMEHATh TpaBWIO Tia
MIPAKTHKE.

12

Tema 12 «MccnenoBanue 31eKTPONPOBOAHOCTH XKUBOH TKAHM»
1. Chopmynupyiite 3akoH OMa IJIsI y9acTKa el (METATYECKUX MPOBOJHUKOB H
JIIEKTPOIIUTOB).
2. Uro Takoe 3IIEKTPUYECKOE COIMpPOTHBICHHME NpoBoxHuKa? Kaxoil enmHMIEH
u3Mepsiercst conporusneHne? Hamummre n pazpiacHUTE (HOPMYITy, BEIPasKaroILIyIo
3aBHCHMOCTH CONPOTHBIICHHS POBOJHMKA OT €TO pa3MEPOB M MaTepHaa.
3. Uro Takoe yienbHOE CONPOTHBIECHHE NMPOBOAHUKA; KAKOH €IMHULICH, U3MEPSIOT
yAeIbHOE CONPOTHBIICHUE?
4. OObsicHMTE TPHUPOAY IJIEKTPOIPOBOIHOCTH XHMBHIX TKaHeW. B uem cocrout
CYIIHOCTb SIBJICHUS TOJISIPU3AIMU TKaHU TIPH ITPOXOKAECHUN ToKa B Hel? Urto Takoe
KpHBasl MOJISIPU3aLIUK TKaHU?

13

Tema 13 «MccnenoBanue NEPEeMEHHOTO U BHIIPSIMIICHHOTO TOKA TP TOMOIIU
ocumutorpada»
1. Maiite onpeneneHne NepeMeHHOTo TOKa.
2. Kaxoii Tok Ha3bIBaETCs BBIIPSIMICHHBIM?
3. Kak #3 mepeMeHHOro MOIyYaroT OJHOIIONYHICPHOOHO IUIH BYXIONYTICPHOTHO
BBITIPSIMIICHHBIE TOKU?
4. OObsICHUTE, YEM U KaK «CIIAKUBAIOT) ITyTHCAINH BBIIPSMICHHOTO TOKa?
5. TlepeurcinTe, U3 KAKMX Y3JI0B COCTOMT JICKTPOHHBIN ocImiorpad?

14

Tema 14 «/3Mepenne pazMepoB MaJbIX 00BEKTOB MIPH HOMOIIH MHKPOCKOIIA.
H3mepenue npezena pa3penieHust ONTHUECKOTo mprudopay»

1. OOBSCHUTE, YTO HA3BIBACTCS JIMH30HM, IJIABHOH ONTHYECKOW OCHIO JIMH3BI,
ONTHYECKUM LIEHTPOM JIMH3bI, ()OKYCOM U (DOKYCHBIM PacCTOSIHUEM; Y€MY PaBHO
JTUHEHOe yBeNINYeHHE JTUH3bI?
2. HauepTurte (110 maMsTH) XOA JIydeil B MUKPOCKOIIE M MTOSCHUTE PUCYHOK.
3. O0BsCHUTE IPUHIUT PabOTHI MUKPOCKOTIA.
4. HazoBuTe OCHOBHBIE Y3IBI UM MEXaHHU3MBI MHKPOCKONIA H OOBSICHHUTE WX
Ha3HaYCHUE.
5. Hanmmmre n 00bsicHUTE (OPMYIIBI, JAFOIINE BOZMOXXHOCTh HAWTH yBETHUCHHE
OKYIIsIpa, YBEIHICHNE OOBEKTHBA U YBEIMICHUE MHKPOCKOTIA.
6. OObBsicCHUTE TPHUHIUI PAaOOTHI MHUKpPOCKOMA. Ha30BHUTE OCHOBHBIC VY3JBI H
MEXaHU3Mbl MUKPOCKOIIa U O6’B$[CHI/ITC HUX HAa3HAYCHHEC.
7. TloueMy B ONTHYECKHI MHKPOCKOI HEBO3MOXKHO PAaCCMAaTPUBATh CKOJIb YTOIHO
MeJKU 00beKThI? UTO Ha3bIBatOT qudpakiueii?
8. OObscHHUTE, YTO HA3BIBACTCS pa3pelIaroiieii CHOCOOHOCTBIO OMTHYECKOIO
npubopa. Uem o0yciioBieHa pa3peapias cnocooOHOCTh?
9. Maiite ompezencHue Mpeaeia paspeiieHusi ONTUISCKOT0 Mpudopa, HAMUIINTE U
pa3bsicHUTEe (OpPMYINBI, MAfOIINe 3HAUYCHUS TMIpefeNia paspemeHus OObheKTHBa
MHKPOCKOTIA MPH MPSIMOM W HAKJIIOHHOM OCBEIICHUH 00BEKTa MUKPOCKOITUPOBAHHSL.

15

Tema 15 «MccnenoBanre GOTOMETPUUECKUX BEIUIHH pabOUIero MecTay»
1. [aiite ompeneneHuss MOTOKY H3Iy4YCHUs, CBETOBOMY IIOTOKY, CHIIE CBETa,
ocBelieHHoCcTU. Hanmimure ux onpenesnsiomniie Gopmyisl. Ha3oBuTe UX €IMHUIIBL.
2. OO0ocHyiiTe HEOOXOAMMOCTH KOHTPOJS  OCBEIICHHOCTH OBITOBBIX U
MPOU3BOACTBEHHBIX TOMEIIICHHH.
3. Pacckaxute 00 YCTPOHCTBE JIFOKCMETPA.

16

Tema 16 «VccnenoBanue BOTHOBBIX CBOMCTB CBETA, U3MEPEHHE JJTMHBI CBETOBOM
BOJTHBI TIPH TIOMOIIN AU(PPAKIIHOHHON PEIIECTKI»

1. OObsicHUTE, KaKOW AHWANa3oH JUIMH JJIEKTPOMATHUTHBIX BOJH COOTBETCTBYET
BUAUMOMY cBeTy? Kak cBeTOBBIE BOJHBI Pa3IUYHON UIMHBI BOCIPHUHUMAIOTCS
HAIIUM OPTaHOM 3pEHHSA?
2. Jlavite omnpenenenue wuHTepdepeHunu. OOBICHUTE YCIOBUS BO3HHKHOBCHHS
UHTEp(EPEHIINH.
3. Yto Ha3pIBaeTCs pa3HOCTHIO Xoia BOJMH? OOBSICHUTE YCIOBHS BO3HHUKHOBCHHUS
UHTEP(PEPEHIIMOHHBIX MAKCHMYMOB, MUHIMYMOB.
4. Navite ompenencHue audpakiuu. B dem nposeusercs, mudpakuus? Korma
HaOnromaeTcst NG PaKIKs CBETOBBIX BOJH?
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5. OObsicHUTE sIBIEHWE TUGPAKIUU CBeTa OT IBYX Ielied, BbBenuTe (Hopmydy,
OMPENEIISAIONIYIO YCIOBUE BOSHUKHOBEHUS TUPPAKIIMOHHBIX MAKCUMYMOB.

6. OOBsiCHHTE YCTPOWCTBO IU(PPAKIMOHHOW pemeTkn. YUTo Ha3bIBacTCs
MOCTOSIHHOW TU(GPAKIIMOHHOM PeIIeTKH?

17

Tema 17 «/3y4yeHue moasspuMeTpa, H3MEPCHUE KOHIICHTPAIIUH PACTBOPOB
ONTUYCCKU aKTHUBHBIX BEICCTBY

1. CBeTOBBIC BOJHBI — 3TO BOJIHBI TIOMICPEYHBIC MU MPOAOIBHBIC?
2. Pacckaxutre O «CTPYKTYpe» JIIEeKTpOMarHuTHOW BOJHbBL Kak onpeaenutsb
HAaIpaBJICHHE PACTIPOCTPAHEHHS JICKTPOMAarHUTHBIX KOJIeOaHUIT?
3. Kakoii cBeT Ha3bIBaeTCS €CTECTBEHHBIM MITH HETIOJIIPU30BAaHHBIM ?
4. JlaiiTe ompencneHHE TOIIPH30BAHHOTO CBeTa. Kak MOXKHO TIOMYYUTHh
TOJIIPU30BAHHBIHN CBET?
5. Uro Takoe moisgpuszarop u aHamuzatop? Hamummmre m oObsicHUTE (hopMymy
3akoHa Mauroca.
6. JlaiiTe ompeneneHue ONTUYECKH aKTUBHOTO BEUIECTBA, NMPUBEAUTE MPUMEPHI
ONTUYCCKH AaKTUBHBIX BEIICCTB.
7. OOBSCHUTE SIBIICHHUE BPAIICHUS IIOCKOCTH KoJeOaHMI TONSIPH30BAHHOTO CBETA:
HAMUIIATE W OOBICHUTE (HOPMYITY, ONPEICIAIONIYI0 3aBHCHMOCTh yIa MOBOPOTA
IUIOCKOCTH KOJIeOaHW TOJIAPH30BAaHHOIO CBETa OT KOHIICHTPAI[MH pPAacTBOpa
ONTUYECKH aKTUBHOTO BEIICCTBA.
8. Uto moka3biBaeT KOA((GHUIIMEHT, Ha3bIBAEMBIH yICIbHBIM BpamleHueM? 3aBHCHT
JU 3HAYCHWE YIOCNBHOTO BPAILICHUS OT JJIMHBI CBETOBOH BomHBI? Hammmmmre u

00bscHUTE (HOPMYITy U SIUHHITY U3MEPEHHUS YACIBHOTO BPALICHUS.
9. UTto nokasbIBaeT KOHIIEHTpaLKMs pacTBopa?

18 Tema 18 «I'pamynpoBKa CIIEKTPOCKOIIA M UCCIICTOBAHNE CTIEKTPOB)

1. OObscHUTE MeXaHW3M H3IIyYeHHs CBETa aroMaMHd BemecTBa. UeMmy paBHa
9HEprust n3inyyaemoro Gporona?

2. Hanmmure u oObsicHuTe (GOpMYITy, ONpPEAESIONIyI0 YacTOTy M3JIy4eHHs IpU
nepexojie aToMa C OHOT'O HEPreTHYEeCKOro YPOBHS Ha APYTOH.

3. OOBsicCHUTE MEXaHU3M BO30YKAEHUs aromMa, chopMmynupyiiTe 3akoH Kupxroda.

4. Maiite ompereieHUe TUCIIEPCUM CBeTa. B ueMm mposBiseTcs IUCHepcHs NpU
TIPOXOXKJICHAN CBETa Yepe3 TPEXTPaHHYIO PH3MY?

5. [aiite onpenenenue cnekrpa. Kakue BUIbI CIIEKTPOB pa3inyaroT?

6. Kakue cnekTpbl Ha3bIBalOTCA CHEKTpaMH HciyckaHusi? UYro sBusercs
W3JTyYaTeIsIMI JIMHEHYATOTO, CIDIOMIHOTO M IIOJIOCATOTO CIEKTPOB HCITyCKaHHS?
OOBsCHATE MEXaHU3M IIOJyYeHHS JTHHEHYATOTO CIIEKTPa MCITyCKaHUS BOAOPOIA.

7. aiiTe onpeneneHue U OOBICHUTE MEXaHH3M TOTYYICHHUS CIIEKTPa MOTIOMICHHUS.
8. UTo Takoe CHEeKTpaJIbHBIN aHAIH3?

Kputepun omenku (tabn.) AOBOAATCA A0 CBeIEHUs OOydyalOUIMXCS B Havale 3aHSATHH.
OrnieHka 00bsIBISIETCSl 00YYAIOIIEMYCsl HETTIOCPEACTBEHHO MOCJI€ YCTHOTO OTBETA.

MIxaaa

Kputepunu oneHuBanus

OueHka 5
(oTH4HO)

- 00yJaromuiics MOJHOCTHIO YCBOMJ YICOHBI MaTepHa;

- IOKa3bIBAET 3HAHUE OCHOBHBIX MOHATUI TEMBI, IPAMOTHO I0JIb3YETCSI TEPMUHOJIOTHEH;

- MPOSBISACT YMCHHE AaHATU3UPOBAaTh M 000011aTh HH(OPMAIIMIO, HABBIKA CBSI3HOTO
onucaHus GU3NUECKHUX SBICHUN U MPOIECCOB,

- JIEeMOHCTpUpYET YMEHHME Wu3JlaraTb MaTepuajl B  OINPEJEICHHOW JIOTMYECKOM
IIOCJIEZI0BATENILHOCTY,

- TIOKa3bIBa€T YMEHHUE WIUTIOCTPUPOBATh TEOPETUYECKUE TIOJOXKEHUS KOHKPETHBIMU
IpUMepaMu;

- IEMOHCTPUPYET CPOPMHUPOBAHHOCTH U YCTOMYMBOCTH 3HAHHUM, YMEHUH U HABBIKOB,;

- MOTYT OBITh IOMYIICHBI OJHA—JBE HETOYHOCTH IPH OCBEIIEHHH BTOPOCTETICHHBIX
BOIIPOCOB

Ornenka 4
(xoporro)

OTBET YIIOBJICTBOPSET B OCHOBHOM TPEOOBAHHSIM HA OLIEHKY «5», HO IIPH 3TOM UMEET MECTO
OJIMH U3 HEJIOCTATKOB:

- B YCBOCHHH MaTepuaja JOMYyIICHbl HEOONbIINE MPOOebl, He UCKA3UBIIUE COICPKAHUC
OTBETA;

- B M3JI0)KCHUH MaTepuasa JONYIICHbI He3HAYUTEIbHBIC HETOYHOCTHU

Ornenka 3
(YOBIETBOPUTEIHHO)

- HEMOJIHO WJIM HECTIOCJICAOBATCIILHO PACKPLITO COACPIKAHUEC MATCPpHUaIa, HO TOKa3aHO O6HI€€
NNOHUMMaHUE BOIPOCAa U MPOACMOHCTPUPOBAHBI YMCHHS, AOCTATOYHBIC I ):[aJ'ILHeﬁIlICFO
YCBOCHU MaT€puralia,

- UMEJIUCH 3aTPYAHCHUA WM OOITYIICHBI OIINOKHU B OIPEACIICHUN HOHHTHﬁ, HCITIOJIb30BAHUHN
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TEPMUHOJIOTHH, ONMUCAaHWUH (U3MYECKUX SBICHUA M TIPOIECCOB, WCIPABJICHHBIE TOCIE
HaBOJAIIUX BOIPOCOB;

- BBUIBJICHA HENOCTAaTO4HAs C(HOPMHUPOBAHHOCTh 3HAHHIA,
00yJarOIIHIACS HE MOXKET IPUMCHHUTh TCOPHUIO B HOBOW CUTYaIlUH

yMCHI/Iﬁ 1  HaBBIKOB,

Orenka 2
(HEeyIOBIIETBOPHUTEIIBHO)

- HE PacKpbITO OCHOBHOE COJIEp)KaHHe MaTepuara,

- OOHapyXeHO HE3HAHWC WM HCMOHMMAaHWC OONbINCH WM HauboNee BaXKHOW YaCTH
Marepuana;

- JIONYIICHBI OIIMOKU B OMPEACICHUU TOHATHIA, MPH HCIOIb30BAHUU TCPMHHOIIOTHH, B
OTIMCaHWH SIBJICHUH U MIPOIIECCOB, KOTOPBIE HE MCIPABIICHBI MOCIIE HECKOIBKNX HABOISIINX
BOTIPOCOB;

- He c(hOopMUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMCHHI H

HaBBbIKH

JYCHUIIIAHEL

4.1.2. OneHuBaHue 0TYETA MO JJA0OpaTOpPHOii padoTe
Otuer mo mabopaTopHOM paboTe HCHONIB3YeTCsl sl OLCHKM KadecTBa OCBOCHUS
00yJarImMcst OCHOBHOM MPO()eCCHOHAIBHOW 00pa30BaTeIbHON POTPAMMBI IO OTJEIIEHBIM TEMaM

Conepxanne u ¢opma oryera 1o J1IabOpaTOpHO paboTe MPHUBOAUTCS B

METOAMYECKHUX YKa3aHUAX K JaboparopubiM padoTtam (1.3 ®OC). Conepkanue oTyeTa U KpUTEPUH
OIICHKM OT4YeTa (TalJI.) JOBOASITCS IO CBEJEHUS 00YHAIONIMXCsl B HAYAJIe 3aHSTUH.

cBOOOJTHOTO TTa/ICHNUS IPH TOMOIIN MASTHHKA

1. O6BsicHHTE 11eTIeCO00Pa3HOCTh KOHCTPYKIIMH MasTHUKA, IPAMEHSIEMOTO B
JaHHOU padore.

2. Kakne BemHUMHBI U3MEPSIOTCS HEMOCPEICTBEHHO U KaKHe KOCBEHHBIM
ITyTeM IIpH BeInonHeHNH 3agauns 27 3agaans 3?7 HyXHO0 1 H3MEpSITh JITMHBI

No OlLieHOYHBIE CPEICTBA Kon n HaumeHoBaHue
HHAMKAaTOpa KOMIIETCHIIMU

1 Tema 1 «®Pusudeckre BETUUYUHBI U UX U3MEPECHUE Na-1. VK-1
1. B uem 3akirouaeTcss METOAMKA BBITIOIHEHHS OJJHOKPATHOTO HEMOCPeICTBEHHOrO | OcymecTBaseT MIOUCK,
n3Mepenust? KpUTUYECKUMI  aHanu3 |
2. B yem 3aKimo4aeTcs METOMKA BBITIOJHEHHSI MHOTOKPaTHOTO CHHTE3 nHpopmauu,
HEMOCPEICTBEHHOTO M3MEPEHH? MPUMEHSET CHCTEMHBIN
3. KocBeHHO M3MephTe BeC CBOETO Tela. TIOAXON ULt pemeHus
4. IosicHUTE OCHOBHBIC MPaBHJIa MOCTPOCHUS IpaduKa. MOCTaBJICHHBIX 3a/1a4
5. IToctpoiite rpauK 3aBUCHMOCTH OCBEIICHHOCTH OT PACCTOSHUS 10
ncrouyHuka ceera E = f(R), ncronb3yst TOTOBbIEC 3HAYEHHS U3 TaOIHIIbI

R, M 1,20 1,00 0,80 0,60 0,40
E, mx 100 110 125 170 250

6. Kak nonp30BaThcsi METO/IOM rpadMuecKoi HHTEPIOJISIMN?

2 Tema 2 «MccnenoBanne TIIOTHOCTH JKUAKOCTEH
6. Hamummure u pa3psCHUTE ypaBHEHHE, HCIIONB3yeMOE MpHU H3MEpPEHHH
IUIOTHOCTH XKHUJIKOCTH Becamu Bectdas.
7. Haligute, uyeMy paBHa IUIOTHOCTb JKMJIKOCTH, B KOTOpPOH BecChl
YPaBHOBEIICHHI CICAYIOIINMHU peiitepaMu: A— Ha Kprouke, B — Ha 3apyOke 7,
C — Ha 3apyOke 3.
8. Kak B manHO# paboTe onpenemnsrorT abCONOTHYIO U OTHOCHTEIbHYTO
MIOTPEITHOCTH M3MEPEHHS INIOTHOCTH >KUIKOCTH?

3 Tema 3 «IIpoBepka 3akOHa COXPAHEHUS HMITYIbCA)
1. Pacckakure yCTpOHCTBO KCIIEPUMEHTAIBHONW YCTAHOBKH M COAEPIKaHHUE
9KCTIEPHMEHTA T10 TPOBEPKE 3aKOHA COXPAHEHHS UMITYJIbCa.
2. Kak onpenensioT HanpaBlIeHHue U MOAYJIb CyMMapHOTO UMITYJIbCA CHCTEMBI
IIOCIIe B3aMMO/IEHCTBHUS Tell, €€ COCTABIIAIONINX ?
3. B uem 3akirouaercsi 00paboTka pe3yabTaToB B JaHHOUM jabopaTopHOH
pabore?

4 Tema 4 «3ydeHre OCHOBHOTO 3aKOHA JMHAMHUKH BPAIICHUI»
1. Pacckakute ycTpOHCTBO 3KCIEPUMEHTAIbHON YCTAHOBKY U COAEPIKaHHE
SKCIIEPUMEHTA 110 U3y4YE€HHIO OCHOBHOIO 3aKOHA BPAIlaTENIbHOTO JABUKEHUSI.
2. Kak BBIUHCIIUTB YIIIOBOE YCKOPEHUE BpallleHus unHapa? Hanumure u
00BSICHUTE HYXKHYIO (POPMYITY.
3. Kak BBIYHCIHT, MOMEHT Bpamaromiedl cwiel? Hammmmre u 0OBSICHUTE
HYXXHYIO (OpMYyIy.

5 Tema 5 «MccnenoBanue ko1e0aTeIbHOTO IBH)KEHHS, U3MEPEHNE YCKOPEHUS
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MasTHUKOB |1 1 |2 ? TTouemy?

3. Cnenaiite BbIBOZ ()OPMYIIBI, HCIIOJIB3YEMOI1 B paboTe JUIsl U3MEpEHHs
YCKOPEHUsI CBOOOTHOTO MaJICHHUS, Pa3bsICHUTE €€.

4. Kak B naHHO# paboTe HaXOAAT aOCONIIOTHBIE U OTHOCHTEIILHBIE
MOTPELIHOCTH U3MEPEHHs IEPUOI0B KoJIeOaHUH MasiTHUKOB?

5. Kak B pmaHHO paboTe HaxXoAAT OTHOCHTENIFHYIO M  aOCOJIOTHYIO
MOTPEHIHOCTH U3MEPEHHs] YCKOPEHHsI CBOOOTHOTO NMaJeHus?

Tema 6 «MccnenoBanne BIaxHOCTH BO3LyXa»

1. PacckaxuTe, Kakoe 3HAYCHHE UMEET BIAXXHOCTb BO3yXa ISl )KUBOTHBIX ?
2. Pacckaxmute 00 yCTpOMCTBE M MIPHUHITAIIE PAOOTHI TUTPOMETPA.

3. Pacckaxmure 00 yCTpoWcTBe U MIPHUHITAIIE PaOOTHI TUTporpada.

4. Pacckaxxute 00 ycTpoiicTBE M MPHHIUTIE pabOTHI ICHXPOMETpa
CTaTHYECKOTO.

5. Pacckaxure 00 ycTpoHCTBE M NPUHIUIIE PAOOTHI ICUXPOMETpPa
ACIIUPAIMOHHOTO.

Tema 7 «MccnenoBanne TeUeHUs BI3KOH )KUAKOCTID

1. Pacckaxkute ycTpoHcTBO BUCKO3HUMeTpa OCTBaNIba U COEpIKaHNEe
SKCHEPUMEHTA 0 U3MEPEHUIO KO3 PHUIMEHTA BSI3KOCTH STUM IIPUOOPOM.
BeiBenure u 00bsicHUTE (OpMYITy JUIst pabOThI ¢ BUCKO3UMETpoM OCTBaNbA.

2. Kax B JaHHOMH paboTe HaXOIIT OTHOCUTENBHYIO H aOCOIIOTHYIO IOIPELIHOCTU
n3MepeHHs KO (ULICHTA BI3KOCTH JKHIKOCTH?

Tema 8 «MccnenoBanne CBOWCTB HOBEPXHOCTHOTO CJIOS KUIKOCTH, H3MEPEHHE
K03 PUIIHEHTa TOBEPXHOCTHOTO HATSKEHUS KUIKOCTH

1. Pacckaxure ycTpOoHCTBO 3KCIIEPHUMEHTAIBHON YCTAHOBKHY H COZIEPIKAaHHE
9KCTICPUMEHTA 10 U3MEPEHHIO KO3 PHUIIMEeHTa TOBEPXHOCTHOTO HATSKEHUSL.

2. PacckaxuTe, KaKk 1 ¢ KaKO TOYHOCTBIO U3MEPSIIOT ANaMETp Karmuuisipa?

3. Kak B gaHHOIl paboTe HAXOOIT OTHOCHUTENBHYIO U aOCOJIOTHYIO
MOTPEIIHOCTH M3MepeHHs KoddduireHTa TOBepXHOCTHOTO HATSXKESHUsI?

Tema 9 «M3yuenue 3akoHa ['yka. I3MepeHue MoIyns ynpyrocTu»

1. Pacckaxurte ycTpoICTBO KCIIEPIMEHTATIBHOM YCTaHOBKHU U COAEPKAHUE
9KCTICPUMEHTA 110 N3Y4EHMIO 3aKoHa ['yKa 1 M3MepeHHI0 MOy YIPYTOCTH.

2. Kakoii Buz 10JKHBI IMETh TpaMKH 3aBUCUMOCTH A 0T F?

3. 3aBUCHUT 1M BEIMYUHA MOIYJIS YIPYTOCTH OT pa3MepoB JehopMHUPYEMOTro Tena,
MPUIOKEHHBIX Harpy30K, BEIECTBA, U3 KOTOPOTO U3TOTOBIIEHO TENO?

4. Hanmmmre 1 pa3bsicHUTE (OPMYITY, IO KOTOPOH B JaHHOH paboTe M3MEpsIIOT
MOJIYIIb YIPYTOCTH.

5. Kak B ranHO# paboTe HAXOAT OTHOCHUTENBHYIO M aOCONIFOTHYIO TOTPEITHOCTH
H3MEpEeHust MOJyIsl YIPyrocTu?

10

Tema 10 «Dmexrprdeckue nenu. M3mepenne GpU3NIECKUX BETHIUH
AIIEKTPOU3MEPUTEIHHBEIMH TPHOOPAMI)

1. Ucnione3ys tabmuiry 7 TIpriokeHns qaiiTe XapaKTepUCTUKY ITpudopam,
HaXOJIAIINMCS Ha CTOJIE.

2. Kak onpeaensiror abCoMIOTHYIO MOTPENTHOCTH MPHOOpPa, OTCUETa U U3MEPEHHUS
JUTSL AIIEKTPOM3MEPUTENBHOTO TIproopa?

3. Kax BBITIOJTHSAETCS OJJHOKPATHOE HETIOCPEACTBEHHOE N3MEPEHNE
ANEKTPOU3MEPHUTENBHBIM TIPHOOPOM C 0003HAYEHHBIM KJIACCOM TOYHOCTH?

4. Kak BbHIONHSAETCS  ONHOKPATHOE  HETOCPEICTBCHHOE  W3MEpEHHe
ANEKTPOM3MEPUTEIEHBIM IPHOOPOM, HE HMEFOIIMM KJIacCa TOYHOCTH?

11

Tema 11 «Mccnenosanyue MarHUTHOTO IO IIOCTOSSHHOIO MAarHUTa»

1. Pacckaxxute yCTpOUCTBO SKCIEPUMEHTAILHON YCTAHOBKH U COJIEPKAHUE
SKCIEPUMEHTA MO U3YUECHHUIO 3aKOHa AMIIEpa U U3MEPEHHIO UHITYKIUU
MAarHUTHOTO ITOJIS.

2. HauepTute 1 pa3bsCHUTE CXeMY AIIEKTPUIECKOM MM YCTaHOBKH.

3. PacckaxunTe yCTPOHCTBO aHATMTHYECKUX BECOB M TIPABHIIO OOpAICHNUS C
HHMU.

4. Kak omnpeaessiror abCOTIOTHYIO MOTPENTHOCTh TIOKa3aHui aMIiepmeTpa?

5. Kak ompenensitoT OTHOCUTENBHYIO0 U aOCOIOTHYIO TOTPENTHOCTH W3MEPEHUS
MHIYKIIMM MarHUTHOTO MOJIsA?

12

Tema 12 «MccnemoBanue 3MEeKTPOIPOBOAHOCTH KHUBOI TKaHI

1. HauepTuTe U pa3bsCHATE CXEMY JIEKTPUYECKOH IEIH SKCIIEPUMEHTAIBLHON
yCTaHOBKH. Pacckaxure comepxaHue SKCIIEpUMEHTa MO MOCTPOCHUIO KPUBOH
TIOJISIPU3ALIIH.

2. Tlo xaxoil ¢opMyne BBIUMCISIIOT yzaenbHOe conporuBieHue? Pacckaxure
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cofepKaHue SKCIEPUMEHTA 110 H3MEPEHHIO YIETBHOTO CONTPOTHBIICHHUS )KHBOH
TKaHU.

3. Kak omnpeenstoT OTHOCUTEIBHYIO H A0COMOTHYIO TOTPEIIHOCTH
M3MEpEHUs! YJIEIbHOTO COMPOTUBICHUS AKUBOM TKaHU?

13

Tema 13 «ccnenoBanue NepeMEHHOTO U BBIIPSIMIICHHOTO TOKa IIPH OMOIIN
ocumiiorpada»

1. Pacckaxkute yCTpOHCTBO 1 MPUHIMI ACHCTBUS AIEKTPOHHOITYYEBOM TPYOKH.
2. HagyepruTe 1 pa3bscHUTE cXeMy IEKTPUUECKO LeNH JUisl HaOTIONeHUS
OCIIMJLIOr PAMMBI IIEPEMEHHOTO TOKA.

3. HauepTute U pa3bsIcHUTE CXeMY SJIEKTPUYECKON LEeTH ISt HaOJFONCHHS
BBIIPSAMIIIOIIETO JeHCTBUS THOAA.

4. HauepTHTe 1 pa3bsCHUTE CXeMY SJIEKTPHYSCKOH e UL HaOJIFOeH S
JBYXIIOTYTIEPHOHOTO BEIIPSIMIICHHUS IIEPEMEHHOTO TOKA.

5. Haueprtute M pa3zbsCHUTE CXEMy ODJIEKTPUUECKOM LeNW Uil HaOIIOCHUS
(WIBTPYIOLIETO ISWCTBHS KOHIGHCATOpa.

14

Tema 14 «/3mepeHne pa3MepoB MaJIbIX 0OBEKTOB MPH OMOIIY MUKPOCKOIIA.
W3mepenue npenena pa3peieHns ONTHIECKoro npudopar»

1. Pacckaxute copepkaHue SKCIIEPUMEHTa, HAUIIUTE U O0BSICHUTE
pacueTHbIe (HOPMYIIBL: &) IO U3MEPEHHUIO YBEINYCHUS O0BEKTHBA, 0) MO
HU3MEPEHUI0 BETMUNHBI MUKPOOOBEKTA.

2. Kak B maHHOW pabOoTe HAXOMAT NOTPEIIHOCTH YBEIHUCHHUS MUKPOCKOTIA,
pa3mepa MEKpOOoOBeKTa?

3. Kakum 06pa3oM MOKHO YIyUIIUTH Pa3pemIaonyio CriocoOOHOCTh
MHKpOCKOTa?

4. PacckakxuTe coepKaHNe SKCIICPUMEHTa, HAITUIITUTE U O0BICHHUTE
pacueTHbIe (hOPMYITBI IO U3MEPEHHIO TIpeielia pa3pelIcHnsT OObEKTHBA
MHUKPOCKOIIA.

5. Kak B JaHHOH pa0boTe HaxXosT HOTPELIHOCTH Mpefiesa pa3penieHus ?

15

Tema 15 «MccnenoBanue GOTOMETPUUECKUX BEIMYHH pabOYero MecTa

1. OOswsacHHWTE, MMOYEeMy B JIFOKCMETpaX B KadecTBe (DOTORICMEHTOB
HCTIONB3YIOTCS CEIEHOBBIE MOMYIIPOBOIHUKH.

2. OOBsCHHTE, C KAaKOM IIEJIbI0 JTFOKCMETP CHaOkaeTcs mortotuteneM. Kak oH
HCIOJIB3YETCS?

3. Kak ompenenuth aOCONIOTHYI0O W OTHOCHTEIBHYIO ITOTPEIIHOCTH
OCBEIIEHHOCTH?

4. Kakuie BeTMYUHBI B STOH pabOTe M3MEPSIOTCS HEMOCPEICTBEHHO, a KaKHe
KOCBEHHO?

5. Kak B pjaHHOW paboTe HAXOOIT OTHOCHTEIBFHYIO W aOCONIOTHYIO
MIOTPEITHOCTH CHJIBI CBeTa?

16

Tema 16 «MccnenoBaHue BOJTHOBBIX CBOMCTB CBETa, U3MEPEHHE AJTNHBI
CBETOBOI1 BOJIHBI IIPH MOMOIIN AU(PPAKIIMOHHON PEIIETKN

1. OOBsiICHHTE UCTIONB3YEMBIH B TAHHOW paboTe METOJ| N3MEPEHUS JUINHBI
CBETOBOM BOJIHBI, BEIBEJJUTE COOTBETCTBYIOIYIO PACUETHYIO (DOPMYITY.

2. Pacckaxute ycTpOHCTBO 3KCIIEPUMEHTAIBHON YCTAHOBKH U COCPIKaHUE
9KCIIEPUMEHTA M0 U3MEPEHHIO JJIMHBI CBETOBOW BOJIHBI P MOMOIIN
T(HPAKIHOHHOMN PEMIETKH.

3. Kak B pmanHHO# paboTe HaXoAAT OTHOCHTENFHYIO M  aOCOJIOTHYIO
TIOTPEITHOCTH M3MEPEHHS JTIMHBI CBETOBON BOJIHBI?

17

Tema 17 «M3yuenue nonspumeTpa, M3MepeHHe KOHLIEHTPAIUK PACTBOPOB
ONTUYECKH aKTUBHBIX BEIICCTB)

1. Yrto nmoka3biBaeT KO PHUINEHT, Ha3bIBACMBIH YICIBFHBIM BpalleHueM?
3aBUCHUT JTK 3HAUEHUE YIISITHHOTO BPAIIEHUS OT JJTUHBI CBETOBON BOJTHBI?
Hamummre u o0bsicHuTe GOPMYIY U €IUHUILY H3MEPEHUS YAeITHLHOTO
BpAIICHHUS.

2. Pacckaxxute yCTpOHCTBO, MPUHIIUIT PAOOTHI OJSIPUMETPA U COJIEPIKaHUE
AKCIIEPUMEHTA 110 U3MEPEHUIO YIEeITHLHOTO BPAIeH!s U KOHIIEHTPAIl!
pacTBopa ONTUYECKH aKTUBHBIX BEIIECTB.

3. ITo kakoii hopmysie onpeseNsIoT KOHIIEHTPAIHIO pacTBopa B padore?

4. Kak B naHHOW paboTe HAXOAAT MOTPEIIHOCTA W3MEPEHHH YAEIHHOTO
BpAIlICHUs U KOHLEHTPALMK pacTBopa?

18

Tema 18 «I'paxynpoBKa CHEKTPOCKOINA U UCCIIEAOBAHHUE CIIEKTPOBY»
1. Pacckaskure yCcTpOHCTBO M ITPUHIMI PA0OTHI CHIEKTPOCKOIIA; HA TAMSITh
HAUEePTHUTE X0 JTy4del B CIEKTPOCKOIIE.
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2. Pacckaxurte conepikaHue dKCIEPUMEHTa 10 IPalyupOBKE CIEKTPOCKONa H
U3YYEHUIO CIIEKTPOB MCITYCKAHUS U MOTJIONICHHUSL.

OTt4yer oOLIEHHMBAETCA MO YCMOTPEHHUIO NPEINOJaBaTelisi OLIEHKOM «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYJOBICTBOPUTEIHHOY» MM OLICHKOW «3a4TEHO», «HE 3auTeHO». OleHKa
«3aUTEHO» CTaBUTCSA oOydaromuMmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPHUAM,
YCTAHOBJICHHBIM JUISI TOJOXHUTEIBHBIX OLICHOK («OTIUYHO», «XOPOIIO», «YIOBICTBOPUTEIHLHON).
Orenka o0bsiBiIIeTCs 00yUaroneMycsi HEMOCPEACTBEHHO MOCTE C/Iauu OTYETa.

IIkana Kputepun ouneHuBaHus

- U3JIOKCHHUE Marcpuralia JOTHIHO, TPaMOTHO,
- CBOGOZ[HOC BJIaACHUEC TepMHHOHOFHeﬁ;
- YMCHHEC BbICKA3bIBATh U 000CHOBATHL CBOU CYXXIACHUA TTPU OTBETC HA KOHTPOJIbHBIC

Ornenka 5
BOTIPOCHI;
(oTn4HO)
- YMEHUE ONHCHIBATH 3aKOHBI, IBICHUS U NPOLECCHI;
- YMEHUE NPOBOIUTH U OLIEHUBATh PE3YJIbTAThl H3MEPEHUI;
- CIOCOOHOCTB pelaTh NpaKTHUECKUe 3a1auu
- U3JI0KEHUE MaTepHaia JJOTHYHO, TPaMOTHO;
Ouerka 4 - cBOOOIHOE BJIaJICHUE TEPMHHOJIOTHEH;
(xopormo) - 0CO3HAHHOE IPUMEHEHNE TeOPETUUECKUX 3HAHUH AJI ONUMCAaHUS 3aKOHOB, SBJICHUHN U

IpoueCcCoOB, pCIICHUS KOHKPETHBIX NPAKTUYCCKUX 3aaa4, IPOBCACHUA U OLICHUBAHUA
PE3YIIBTATOB HBMepeHHﬁ, HO COACPIKAHNC U CI)O]Z)Ma OTBCTA UMCIOT OTACIIBHBIC HCTOYHOCTH

- U3JI0KEHUE MaTepHalia HEeMOJIHO, HeoCIe0BaTeIbHO,

- HETOYHOCTH B OMPEACICHUN OHATHA, B IPUMEHESHIH 3HAHUH IS ONTMCAHUS 3aKOHOB,
Omnenka 3 SIBIICHUH ¥ TIPOIIECCOB, PEIICHUS KOHKPETHRIX MPAaKTUIECKHUX 3a/1a4, TIPOBEICHUS H

(YIOBIETBOPUTEIHHO) OILICHMBAHUS PE3yIbTATOB H3MEPCHUH,

- 3aTpyOHEHUS B 000CHOBAHHNH CBOUX CYXKICHUI;

- 00HapYKUBAETCs HEJOCTATOUYHO TIyOOKOe MOHMMAaHKE N3YUYCHHOTO MaTepraia

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUCCKUX 3HAHUIA; JOMYIICHEI OIHOKH B OTIPEICIICHUIN
TIOHATHUH U ONTMCAaHUX 3aKOHOB, SBICHUH U IPOILIECCOB, UCKAXKEH WX CMBICI, HE PEIICHEI
MIPAKTUYECKHE 3a7a9d, HeTIPABIIILHO OLCHUBAIOTCS PE3YIBTaThl H3MEPEHHI;

- He3HaHHE OCHOBHOTO MaTepHrasia ya4eOHOH MPOrpaMMBI, TOITYCKAIOTCS TPyObIe OMIHOKN B
H3II0KEHUH

Ouenka 2
(HEeYIOBIIETBOPHUTEIBHO)

4.1.3. Koss1oOKBUYM
KonnmokBuym siBiisiercsti (opMOM OIEHKH KadyecTBa OCBOEHUS OOYyYarolIUMCs OCHOBHOM
npodeccuoHaIbHON  00pa3oBaTelbHOW MpOTrpaMMbl MO  paznenaMm  AucCUMIIUHBL. — OTBeT
00y4aronierocst OLIEHUBAETCS OLEHKOM «OTIMYHO», «XOPOULIO», «YyAOBIETBOPUTEIBHO» WU
«HEYJIOBJIETBOPUTEIBHOY.

No OrneHOYHBIE CPEICTBA Kon u HanmeHoBanue
UHAMKATOPa KOMIIETEHIINH
1 Komnoksuym 1o pazneny 1 «MexaHuka na-1. VK-1

1. Marepus u ee Buusl /[lonsrue «marepus». Bunst marepuu. [TousTus OcymiecTBisieT MIOUCK,

«BEIIECTBO» U «I10JIe». Bubl B3auMoaeHcTBUN U UX CyIUHOCTh. [TonsATHE KPUTUYECKUI aHalu3 U

«puzuka». Ponb pusuku B npodeccun./ CUHTE3 HHpOpMAIUH,

2. JIsmxenue u ero popmsl /[lousTre «aBrxeHney. DOpMBI IBHKEHUS MATEPUH | IIPUMEHSET  CHCTEMHBIi

U UX CYIIHOCTb. MeXaHN4eCcKoe IBM)KCHHE U €TO BUIBL./ HOAXOA ANl pElIeHHs

3. Kunemaruka nocrynarensHoro grkenus /[lonsitne «nocrynarensHoe MOCTaBJIECHHBIX 3a]a4

nBikeHue». Cucrema orcuera. Teno orcuera. CriocoObl onpeiesieHus
HOJOKeHHs Tesa B npocTpaHncTse. [lepeMemenne. CKkOpoCTh: MTHOBEHHAs U
cpenHsasa. YCKOpEeHUe: MTHOBEHHOE, cpefiHee, onHoe. CocTaBistomue
ycKopeHwusl./

4. Inaamuka nocrymnarensHoro amxkeHus /Ilepsriit 3akon Herorona. Macca
tena. IHeptHOCTH. [ImoTtHOCTE BemecTBa. Bropoit 3akon Hetotona. Cuia.
Nwmmynec Tena. 3akoH cOXpaHEeHUs UMITynnbca. Tperuii 3akoH HerotoHa./

5. DHepreTndeckne XapaKTEPUCTUKH MTOCTYATEIIEHOTO ABHKCHUS /DHEPTHAL.
Kunernueckas u noteHunanpHas 3ueprus. [lomHas MexaHndeckas SHepTHsl.
3aKoH COXpaHEeHUSI MEXaHNYeCKoi sHeprun. Mexanndeckas padora. KIT/I.
MormHoCTb./

6. Knnemaruka BpamaresnsHoro apwxeHus /[IoHsTHe «BpamarenbHoe
JIBIDKEHHE». YINOBOEe NepeMellleHHe. YITIOBasi CKOPOCTb: CPEAHss U
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MTHOBEHHAs. YTJIOBOE YCKOPEHHE: CpeJHEE 1 MTHOBEHHOE./

7. JlnHamuKa BpalaresbHOTO ABHXKEHHS /MOMEHT MHEpLUH MaTepHaIbHON
Touku U Tena. Teopema lllteitnepa. MoMeHT ummynsca. MomeHT cuisl. [lneuo
cuiibl. OCHOBHOE YpaBHEHUE JUHAMUKHU BPAIIATEIbHOTO IBUKEHUS.
Hentpudyruposanue./

8. DHepreTHyecKre XapaKTepPUCTHKU BPAILATEIbHOTO ABHKEHHS /DHEPTHsl.
Kunernueckas sHeprus. 3akoH COXpaHEHUSI MEXAaHUYECKOH YHEPTUH IS Tena,

YYaCTBYIOIIETO OAHOBPEMEHHO B ITOCTYIIATEIBHOM U BPAIaTCIbHOM ABVKCHUU.

Mexanndeckast paboTa ¥ MOITHOCTB./

9. Xapakrepuctuku kojebarenpHoe nBikeHne /[lorsarne «konedarenpHoe
IBIDKEHHEY». YpaBHEHNE TapMOHIYECKHX KojeOanmit. CMemmeHne. AMILTUTYAA.
Huknrueckas gacrora. Yacrora konebanus. [lepron xonebanns. daza
koseOanmii. CkopocTh KoneOanus. Yckopenue. Cuna. DHeprus./

10. Buyer Mexanuueckux kojebanuit u ux ypasaenus /I1o xapakrepy
¢usmueckoro nporecca. [1o xapakrepy 3aBucumocty ot Bpemenu. 1o criocoOy
BeIHY ) eHus. [1o XapakTepy n3meneHus aMIunTyapl. CiokeHue
rapMOHHYECKHUX KOJNeOaHu# OHOTO HampasieHus./

11. Tapmonuueckuii ocuuiuisiTop /IIoHATHE «TAPMOHUYECKUH OCLIHILIISTOPY.
[NonsTHe «du3NIecKUi MASTHUKY. YPaBHEHNE IBIDKCHUS (PU3HUECKOTO
MasTHHKa. YacToTa u iepuos konebanuii pusnaeckoro MasTHrKa. [lonsTre
«MaTeMaTHIECKUH MAasSTHUK». YpaBHEHHE JIBI)KCHNS MAaTEMaTHIECKOTO
MasTHHKa. YacToTa 1 Iepros KojaeOaHnii MaTeMaTHIECKOTO MasiTHUKA.
[onsATHE «IPYKUHHBIA MasTHUK». YpaBHEHHE IBID)KCHHUS TPY>KUHHOTO
MasTHHUKa. YacToTa 1 Iepro/ KoJaeOaHuil MpyXKUHHOTO MasTHHUKA./

12. BonHOBOI Tpoliece U ero xapakrepucTiku /[IoHsITHE «BOJHOBOM MpoIiecce
(Mexannueckast BoJHa). ICTOUHHUKY MEXaHUUECKUX BOJH. YCIIOBHS

BO3HUKHOBEHUSI MeXaHU4eCKuX BOJH. JlinHa BoaHBL. CKOpOCTH BOJIHBL. YacToTa

BOJIHBL. PacripocTpaHeHue BOJIH B pa3IMuHbIX cpefax. IHTeHCUBHOCTS.
YpoBeHb HHTEHCHBHOCTH. | POMKOCTh. AKYyCTHYECKOE JIaBlIeHHE. AKYCTHYECKOEe
conpotupneHue. Bektop YmoBa. CBoiicTBa MEXaHUYECKUX BOJH: OTPaKEHUE,
[peoMIICHHE, MoTIoleHue, nHTepdhepeHmus./

13. Tumer Mexanmdeckux BoiH / [lomepednsie 1 mpofoNbHEIe BOJTHEL. BomHOBas
noBepxHOCTh. @poHT BomHEI. [Imockue 1 ceprueckre BOIHEI U MX YPaBHECHUS.
Berymme u crosare BoIHBL, WX ypaBHeHHS. CIIEKTpP 3BYKOBBIX BOIH:
uH(Pa3ByK, CIBIIIUMbBIN 3BYK, YIbTPa3ByK./

14. OcHOBHBIE MOJIOKEHUS CTIEMAIIbHONM Teopuu oTHocuTenbHOCTH (CTO)
/MpuHuun otHocuTeabHOCTH ["anunes. OCHOBHOE MOJIOKEHUE TEOPUH
otnocutenbHoCTU. [TocTynarer CTO Ditnmiretina. [Ipeodpazosanus Jlopeniia./
15. OcHOBHBIE 3aKOHBI CIIEHANBHON TEOPUH OTHOCUTEIFHOCTH
/PelSITUBUCTCKHIA 3aKOH CIIOXKEHHUS CKOpOocTeld. OCHOBHO# 3aK0OH
pEHﬂTI/IBI/ICTCKOﬁ JWUHAMUKH MaTepI/IaHLHOﬁ TOYKHU. 3aKOH B3aMMOCBSI3H MEXKIY
Maccoil ¥ CKOpPOCThIO. 3aKOH B3aHUMOCBSI3H MacChl M DHEPTHH./

Konnoksuym o pazneny 2 «MosekymnspHas Gpu3nka 1 TepMOAMHAMUKA»

1. OcHOBHBIE OHATHS U YpaBHEHHS MOJICKYIIpHOH (pr3ukn /M neansHeIi ras.
Hasnenne. OcHoBHoe ypaBHeHue MKT. YpaBHeHHE COCTOSHUS UAECAIBHOTO
rasa. YpaBHenue MenneneeBa-Knaneiipona. [loctosunas bonpumMana.
Dusnyeckuii CMBICII IOCTOIHHOM bonprmana./

2. OCHOBHBIE TIOJIOKECHHST MOJICKYISIPHO-KHHETHYECKOH Teopuu /IlepBoe
nonoxxenne MKT. Monekymna. Atom. KonmuectBo BemecTBa. Mosnsipaas macca
BemectBa. Bropoe monoxxenne MKT. BpoyHosckoe nsmkenne. Juddysns
BerectB. Tperse monoxxenue MKT. ['paduk 3aBUCHMOCTH CHITBI
B3aMMOJICHCTBUS OT PACCTOSHUS MEXTy MOJICKYJIaMHu./

3. Asmxenne Monekyn BemectB /Hambomnee BeposiTHast ckopocTs. CpenHsis
KBa/IpaTH4Hasi ckopocTb. Cpennss apupmernueckas ckopocts. OnbiT LTepHa.
Kpusas pacnpeneneHust MOJIeKyl HAEANbHOTO I'a3a MO CKOPOCTSIM.
Pacnipenenenne Makcgemna. Pacnipenenenne bonbumana./

4. SIsnenwus nepenoca /[ToHATHE «ABIEHHUS EPEHOCA». TEIIONPOBOIHOCTb.
3akoH ®ypee. [Ipumeps! TeruonpoonHocTH. Juddysus. 3akon Ouka.
[Ipumeps! tuddys3un BeniecTs, HAXOAAMMNXCS B PA3JIMYHBIX arperaTHbIX
COCTOSHUSX. Bsi3koCcTh Wit BHyTpeHHee TpeHue. 3akoH HeroToHa.
KoadurmeHT BI3KOCTH KaK XapaKTepUCTHKA CBOHCTB KHUIKOCTEH./

5. Monekysipable siBeHus B ra3ax /['a3000pa3Hoe coCTOsHHUE.
M3otepmuueckuii nponecc. 3akoH boins-Mapuorra. ['padpukn

HUa-1. VK-1
OcymiecTBiser TIOWCK,
KPUTHYCCKUH aHau3 |
CHHTE3 HHPOPMAIUH,
MPUMEHSET  CHCTEMHBII
MOAXOA ISl pEIIeHHS
MMOCTAaBJICHHBIX 3aja4
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M30TepMUYeCcKoro mporiecca. M3obapubIii mporiecc. 3akoH Ieit-Jlroccaka.
I'paduku m3o6apuoro nponecca. Mizoxopusiii npouecc. 3akon Hlapins. ['padukn
M30XOPHOTO Tpolecca. AnnabarHsiii mpouecc. Ypasuenue Ilyaccona. I'paduxn
asmabatHoro npouecca./

6. PeanpHhblie ra3sl v napsl /[IoHATHS «peanbHbI ra3» u «map». HenackinieHHbIH
nap. Haceimennsnii nap. Kputuueckoe coctosiHue BemecTBa. AOCOIIOTHAS
BIAXXHOCTh BO3AyXa. MakCcUMalbHas BIaXHOCTh Bo3Ayxa. OTHOCUTENbHAs
BIIQ)KHOCTB BO3/yXa. [IprOOpPHI 1St H3MEPEHNS BIaKHOCTH BO3IyXa!
TICHXPOMETPHI, TATPOMETP BOJIOCSHOH, THTporpad./

7. MoneKkymnspHbIe SIBICHUS B KHUAKOCTAX /IIOHATHE «GKHIKOE COCTOSHHE
BEIIECTBa». XapaKTep MOJIEKYIIAPHOTO JBUKEHHS B KHUIKOCTSX.
IToBepXHOCTHBIH CIIOH B )KUIAKOCTAX. MOJIEKYISIpPHOE AABIICHUE.
[ToBepxHocTHOE HaTsHKeHUE. KoahhumeHT mMoBEepXHOCTHOTO HATSKEHHUSL.
CMmauuBaHue 1 HecMaunBanue. Kamapasle asnenus. @opmyna bopenu-
XKropena./

8. MosekymsipHbIe sIBICHUS B TBEpABIX Tenax /[IoHsATHE «TBepioe COCTOsIHUE
BelecTBay. Kpucraminaeckne u amopHbie TBEpbIE Tesla. Xapakrep
MOJIEKYJISIPHOTO JIBMKEHUS B TBEpIbIX Tenax. [loHsaTue «edopmanus», ee
BUABI ¥ TUMEL. 3akoH ['yka. Momynb ynpyrocT kak XapakT€pHCTHKA CBOUCTB
TBEPIBIX TEIL./

9. OcHOBHBIC MOHATHS TEPMOANHAMUKY /TepMoIHAMHUKA.
TepmonuHaMudeckas CUCTEMA U €€ TUIBL. TepMOJUHAMUYECKUE TapaMeTpBhI.
TepMonIuHaMHU4ECKOE COCTOSIHUE CHCTEMBI. TepMOANHAMUYECKHI IPoLiecC U
ero Turbl./

10. BuyTpennsis oaHeprus raza /Temneparypa. CpeaHsisi KHHETHUECKast SHEPTHs
JIBIDKECHUSI MOJICKYIT. Uucio cTeneHe cBo0obl. BHYTpeHHSs HEPTHs OJHOTO
MOJIS Ta3a u J1t000i Macchl raza. CriocoObl H3MEHEHUS BHY TPEHHEH SHEpTruu
cuctemsl./

11. Tenoo6menHsie nporecck /TemnonpoBoaHocTs. 3akon @yprwe. [Ipumeps
terionpoBoaHocTu. Konsekuus. Mcnapenue. TemnoBoe usiy4eHue.
TemnoeMkocTs. YienpHas TEIIOEMKOCTb. MOIIsIpHAs TEMIO0EMKOCTh. 3aKOH
T'ecca. VnenpHOE Tenmnocoaepxanue NpoaykTa. TemnonpogyKuus. YuenbHas
TETIONPOAYKIIHSA./

12. IlepBoe Hayano TEPMOAMHAMUKH M €TO IIPUMEHEHHUE K M30IpoLeccam
/®PU3UYEeCcKNii CMBICII TIEPBOTO 3aKOHA TePMOANHAMUKH. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H30TEPMHUYECKOMY, H300apHOMY, H30XOPHOMY H
agnabatHoMy npoueccy. [IpuMeHeHne mepBoro 3aKoHa TePMOJMHAMUKH K
KHUBOMY OpTaHu3My./

13. Tennossie nBurareny /[IoHATHE «TEIUIOBBIE ABUIATEIN». YCTPOUCTBO
teroBoro aurarens. Llukin Kapuo. Koaddunuent noneznoro neiictpus
terutoBoro asuraress. [lytu noseimenus KITJ[ TerutoBoro quraress./

14. SuTponus /Tlorarue «3HTpOIHUSY. [loHSTHE «OOpAaTHMBIIT
TEPMOJUHAMUYECKHI TIPOLECC. DHTPONHS U30IMPOBAHHON CHCTEMBI IPU
obparnmMoM TepMonHaMHUYecKoM rporiecce. [lonsTne «HeoOpaTuMbIit
TEPMOJUHAMUYECKHI TIPOLECC. DHTPONHS U30IMPOBAHHON CHCTEMBI IPU
HeoOpaTIMOM TEpPMOANHAMHYECKOM Tporecce./

15. Bropoe Havao TepMonuHaMUKH / BTOpo# 3aKOH TepMOANHAMUKH.
ITpumMeHeHre BTOPOTO 3aKOHA TEPMOIUHAMUKH K m3omporieccam. Luxia Kapao
Ha auarpamme T-S. [IpuMeHeHHre BTOPOTO 3aKOHA TEPMOJMHAMUKH K IKHBBIM
opranuzMam./

KommokxBuym mo paszaeny 3 «IeKTpUIeCTBO U 3JIEKTPOMArHETH3IM

1. Dnekrpocraruka /DNeKTPUUIECKU 3apsia. DIIeMEeHTaPHbIHN AEeKTPUICCKUH
3apsn. Buapl 3apsagoB. BanMopaelicTBre 3apsHKeHHBIX Tl DIEKTPU3AIHS TE.
3akoH KynoHa. 3akoH coXpaHEHHs IEKTPUIECKOTo 3apsiaa./

2. DOnexTpuueckoe none B Bakyyme / [IoHsATHE «3IeKTpHYIecKoe T1oJIey.
CsoiicTBa 3nexkTpuueckoro noist. Hanpsoxennocts. [lpuHnun cynepno3unuu
noneit. [Torenuman. [Ipuniun cynepnosunuu noneil. Padora nomnst. Teopema
laycca. [IpumeHeHHe 2JIeKTPUYECKOro MO B CEIBCKOM XO3SHCTBE./

3. BemecTBo B 311€KTpUUECKOM Houie /[IBIKeHne 3apsDKeHHBIX YacTHIl B
ANEKTpUIecKoM Tose. IIoHATHE «IIPOBOTHHKY. SIBIEHNE AEKTPOCTATHIECKON
MHIYKIMHA. DIEeKTPOeMKOCTh poBoaHIKa. Konnencarop. [lorennuansHas
sHeprus KoHAeHcaropa. [loraTne «amanekTpuky». [lomspuszanus IuaIeKTpuKa.
['pynmbI AM3IEKTPHUKOB: MOJIIPHBIE, HETOJIIPHBIE, KPUCTATHIECKHE,

HJ-1. YK-1
OcymecTBiseT MOMCK,
KpUTUYECKUN aHaIu3 U
CHUHTE3 HHpOPMALUH,
NPUMEHSIET  CUCTEMHBIN
MOJXOA Uil pelleHus
IOCTaBJICHHBIX 3a]1a4
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CErHETOIEKTPUKH. OTHOCUTENIbHAS UAICKTPHICCKAs IPOHUIIAEMOCTh CpebL./
4. OCHOBHBIE MOHSATHS MOCTOSIHHOTO AJeKTprYecKoro Toka /[lonsTus
«ANEKTPUUECKUIN TOK», KIIOCTOSHHBIN 2JIEKTPUUECKUN TOK». YCIOBUSL
CYIIECTBOBAHHUS dJIEKTpUUecKoro Toka. Cuna toka. [ImoTHOCTh ToKa.
OnexTpoasmwxyias cuia. Padora roka. MomHocTs Tok. [locnenoBarensHoe n
napaJjJiesIbHOe COeMHEHUE TPOBOJHUKOB. [IprMeHeHne noCTosHHOTO
JNMEKTPUYECKOTO TOKA B CEITbCKOM X03siiicTae./

5. OCHOBHBIEC 3aKOHBI TIOCTOSTHHOTO 3JIEKTPHYEeCKOTO ToKa / 3akon Oma st
OJJHOPOAHOTO y4acTKa IenH. BonprammnepHas xapakTepucTuKa.
ComnpotuBieHne. YIenbHOE CONPOTUBIICHNE. YAETbHAs JMEKTPHICCKAs
npoBoauMOCTh. 3akoH OMa B auddepeHnmamTsHOM Bre. 3akoH OMa i
HEOJTHOPOJHOTO yJacTKa menw. 3akoH OMa Ui TOoMHOM nenw. 3akoH J[Koyms-
Jlenna. TemnoBoe aeiicTBre ToKa./

6. IToCTOSHHBIH AIEKTPUYECKHUI TOK B PA3IMYHBIX CpeaxX /DIEeKTPUUECKHN TOK
B MeTaJulaX. DNeKTpUUeCcKuil Tok B rasax. Ilpupona 3nekTpuueckoro Toka B
anekTponuTax. IIOHATHS «3NEeKTPONUTB), «MEKTPOIIUTHUECKAS TUCCOLUALNSDY
3axonsl Papazes s anexrponusa. [lonynposoanuku. Ipupona
3NIEKTPUYECKOTO TOKA B MOJyIPOBOAHUKAX. THIIBI IPOBOJAUMOCTH
HOJIYIPOBOTHHKOB./

7. MarauTtHoe 1o11e, €ro CBOcTBa M XxapakTepucTuku /[IoHATHE «MarHUTHOE
noJiey. CBolicTBa MarHUTHOTO NoJsl. MHayKkuus MmarautHoro noist. Cumna
Awmnepa. MarHuTHOE B3aMMOZEHCTBUE ITPOBOHUKOB C TOKOM. MarHnTHas
MPOHULAEMOCTb Cpenibl. MarHUTHBIN NOTOK. MarHUTHBIN MOMEHT.
HanpspkeHHOCTh MarHuTHOTO NoJIsl. [IpMEeHeHe MarHUTHOTO TI0JIS B CEITBCKOM
xo3stiicTse./

8. MarnutHble cBoiicTBa Beuiects /[Ipupona Marnetnsma. J{uamarneTuku.
[MTapamaraetuku. GeppoMarneTHky. JIBIKEHNE YaCTUIL B MATHUTHOM MoJte./

9. DneKTpOMarHuTHas MHAYKIHS 1 CAMOMHAYKIMA /SIBneHue
3NIeKTpoMarHuTHOH HHykuu. OneiT @apanes. 3akoH Papages s
3IEKTPOMAarHUTHOM uHAyKnuu. Ilpasuino JleHna u npasuio npaBoil pyku.
SAsmenune camonuaykiun. IC camonHayKuny. UHAYKTHBHOCTH IPOBOTHUKA./
10. [lepemennstii anekTpuaeckmii Tok /[lorATHE «TIepeMeHHBIN TOKY. [paduk
nepeMeHHOTo Toka. [lomydenne nepeMeHHOro Toka. JleficTByromnye

(3¢ exTrBHBIC) 3HAUEHMS CHIIBI TOKA M HANPSDKEHHS IEPEMEHHOTO TOKA.
CornpoTuBiIeHHE B LETIAX NIEPEMEHHOTO TOKa: aKTUBHOE, HHyKTUBHOE,
€MKOCTHOE | IoJTHOe (nMmInenaHc). Pabora 1 MOITHOCT MEPEMEHHOTO TOKA.
[IprMeHeHne TIEPEMEHHOTO SIIEKTPUUECKOTO TOKA B CEITLCKOM X03siicTRe. /

11. DnexrpomaruuTHoe nose /IIoHsATHE «ANEKTPOMAarHuTHOE Mosey». OCHOBHBIE
MOJIOKEHHsI Teopur MaxkcBesuia AJIs 31eKTPOMAarHUTHOTO HOJI. YpaBHEHHS
MakcBeiuia J1j1st 3JeKTPOMarHUTHOTO OISt/

12. DnexrpomaruutHele KoseOanus /[IoHATHE «AJIEKTPOMAarHUTHbIE
KosteOaHus». BUIBI 37IeKTPOMAarHUTHBIX KOJIeOaHMUi: CBOOOHbIE 1
BBIHYXJJeHHbIC. KorebaTenbHbIi KOHTYDP. DHEPIHs 3JIEKTPOCTATHIECKOTO MO
KOH/IeHCaTopa. JHEPTUsl MarHUTHOTO TOJI KaTyIIKH. DHEPTHst
3NIEKTPOMArHUTHBIX KoJeOaHuil. HacToTa U repros coOCTBEHHBIX KoJieOaHM./
13. DnexTpomaruutHele BOIHEI /[IoHATHE «3M€KTpOMarHUTHAs BOJIHAY.
IIn10THOCTB NOTOKA 3JIEKTPOMAarHUTHOM 3Heprun. Bekrop Ymoa-IloiiHTuHrA.
Jlnamna3oHbl 3IeKTPOMAarHUTHBIX BOJIH: PAIHOBOIHBI, HHPpPaKpacHOE
W3JTy4eHUE, BUIUMBIH CBET, YAbTPa(hHOIETOBOE N3ITyUeHHE, PEHTTEHOBCKOE
M3Iy4eHue, raMMa-m3irydeHne. X ¢pusndeckne XxapakTepUCTHKH, UCTOUHUKH,
CBOICTBa, 00JIaCTH MPUMEHEHHSL./
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KomnokBuywMm 1o pazaeny 4 «Onruka» u pasaeny 5 «KBaHToBas MexaHHUKa.
®uznka aTomMa, aTOMHOTO SApa U AJIEMEHTAPHBIX YacTHUID

1. DnemeHTHI reomeTpuyeckoi onTHky /CBeToBOH Jiyd. OTHOCHTENBHBIH
TMOKa3arellb MpeaoMIIeHUs. AOCOIOTHBIN ITOKa3aTesb IpesIoMIICHHs. SIBIIeHNS,
BO3HHKAIOIIUE HA TPAHULIE pa3/iena Cpel: OTpakeHHe, IPEIOMIICHHUE,
OTpa)keHHE. YTOJI MOJHOTO OTPaKEHUS. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHeHus cBeTa. 3aKOHbI OTPAXKEHHS U ITPETOMJIICHUS CBETa Ha TpaHUIEe
paszena cpen./

2. OcuoBsI hotomeTpuu /TloHATHE «DOTOMETPUSD). DHEPTETHICCKUE
(hoTOMeTpHUIECKHE BENNYNHBI: TOTOK M3ITyUESHHUS, CHIIa N3ITydeHNUS,

00Ty IeHHOCTb, SHEPTeTHIECKAsl CBETUMOCTh, YHEPIETHUECKAsI IPKOCTb,
9KCTIO3HIHS, CIIEKTPaIbHAsI IVIOTHOCTh YHEPTETHUECKOM CBETUMOCTH. CBETOBBIE
(oTomMeTpruUecKue BEINYHUHBI: CBETOBOI MOTOK, CHJIAa CBETA, OCBEIIEHHOCTb.

D¢ dexTuBHBIE HOTOMETPUUECKUE BEIINUNHBI VIS YIBTPa(pHOIETOBOM YacTH
CIIEKTpA: SPUTEMA, IPUTEMHBIH IOTOK, CHJIA IPUTEMHOTO OOy YeHHS,
JpUTEMHast 00Jy4eHHOCTb, OaKTepPHUIIUIHOCTD, OAKTEPHIIUIHBII TOTOK, CHIIa
OakTepHIMAHOTO 00IyUYeHNs], GaKTepULIUAHAS 00ITyYeHHOCTb./

3. UnTepdepennus csera /[lonsatue «unTepdepeHuus ceera». KorepeHTHbIe
BonHBI. CriocoOw! HabOmoneHus nHTepdepeHun: onbIT FOHTra, OUITPH3MBL
Dpenens, 3epkana Openens, vHTepQepeHINs Ha TOHKHUX TUICHKaX. Pa3HOCTH
XO0J1a BOJH. YCIIOBHS BOSHHKHOBEHHS HHTEP(EPECHIIMOHHBIX MAKCHMYMOB U
MHHUMYMOB. OnpeniesieHne pe3yabTHPYIOIEeH aMIUTATY/ bl KoJIeOaHui pu
HaJIOXKEHUH KOTE€PEHTHBIX BOJH. [IpuMeneHne nutepdepeHunm./

4. Mudpaxmus u nossipusamms cBera /I[lorsTre «audpakmsy. YeioBus
HaOmonenus nudpakunu. ndpakiys cBeta Ha TUPPaKIIMOHHON peleTKe.
YcioBust BOSHUKHOBEHHSI MAKCUMYMOB U MUHUMYM Judpaxiuu. [TonsTus
«ECTECTBEHHBIN CBET» U «IIOJIApU30BaHHbIU cBeT». [lomyuenue
MOJISIPU30BAHHOTO CBeTa. 3aKoH Mairoca A onpeesieHUss HHTEHCUBHOCTH
CBeTa MPOIIEALIEro Yepe3 MOoIpU3aTop, aHAIN3aTOP, MOJIIPU3aTOp U
ananmusarop. [Ipumenenue monspusanum./

5. Mucnepcus ceera /[lonsTHe «aucnepcus». Buap! qucnepcun: HopMaibHas,
aHoManbHast. [loHsTHE «cIIeKTp». BHOBI CIEKTPOB: HCIYCKaHMS W HOTJIONMICHUS.
Crutonissle, TMHEHYATHIC U TTIOJIOCAThIe CIEKTPhI. CIIeKTpanbHbIN aHamu3./

6. [Tornomenue (abcopbumst) ceera /[IoHATHE ITOTIIOMICHNE CBETa». 3aKOH
Byrepa. Koaddumuent normomenus. 3akon byrepa — bepa. Ontudeckas
IIOTHOCTH BemmecTBa. Koaddumment npomyckanus. [IpuMeHeHne B CETBCKOM
xo3siiicTBe./

7. JlromunecueHuus /TToHsATHE «JIFOMUHECHEHLUS». MexaHu3M
JIFOMHUHECIHEHIINU. Bubl TroMuHecieHInu: (GIyopeceHIus u
dhochopecriennus. TUrbl TIOMUHECTICHIINN: XEMUTIOMUHECIICHITHS,
OMOXEeMMITIOMHUHECIICHIINS, KaI0TOJIOMUHECIICHIINS, PEHTTCHOIIOMIHECLICHITHS,
TpuboMmoMHuHeceHINs, hoTomoMuHeceHIus. 3akoH CTokca.
JIroMuHECLIEHTHBIN aHAIN3./

8. TernoBoe n3nyuenue /[lonsarue «remuoBoe u3irydenuey». [lonsaTus «monHas u
CHEeKTpaJIbHasl JTy4eHCITyCKaTeIbHasi CIIOCOOHOCTEY, «IOJIHAS M CHIEKTpaibHas
Jy4enonIoniaTeNIbHas CIOCOOHOCTHY, «a0COIIOTHO YEPHOE TEN0». 3aKOHBI
terutoBoro mnydenus: Kupxroda, Credana — bornsiimana, Buna. 3aBUCHMOCTB
CHEKTPaIbHON TUNIOTHOCTH YHEPTETHYECKON CBETUMOCTH a0COIIOTHO YEPHOTO
TeJa OT JIJIMHBI BOJIHBL./

9. ®oroaddexr /Tlonsrue «horospdexr». Bumsr horoaddexra: BHEUTHHN U
BHyTpeHHu#. Habmronenne BHentHero ¢poTosddexra. 3aKOHBI BHEITHETO
tdoroaddekra. Ypapaenue DiinmreitHa. PaboTa BEIX0a 31€KTPOHA U3 METaIIA.
Kpacnas rpanuna ¢poroadpexra./

10. O¢dpdexr Komnrona. [laBnenue ceera /OnbiT KoMnToHa. 3akoH coXpaHEeHHs
numiynbca anekrpona. Ombit I1.H. JleGenena. JlaBnenne cBeta 11st abCOIIOTHO
YEepHOro, OEJI0T0 U 3epKaJbHOro Tena./

11. BonHoBEIE cBOMcTBa YacTull /Dopmyna e bpoitns. Judpakmus 3meKTpoHOB
W HEHUTpOHOB B KpucTaiuax. HeonpenenenHoctu Ieitsendepra. CooTHomIeHHE
HeomnpeaeneHHocTel. BomHoBas Gyukius. Ypasaenus penunrepa./

12. Mogenu cTpoeHus aroMma /AtoMuctTuaeckas Moaeab. Moxens JIx. TomcoHa.
IInanerapuas moznens aroma. [loctynarel bopa. ®opmyna bansmepa. ®opmyna
banmemepa — Punbepra. Criexktp u3inydeHus atoma Bogopoza. Pagmyc opOUTHI
anekTpoHa. CKOpPOCTh 3MeKTpoHa. DHeprust MekTpoHa. CriekTp sHepruit

na-1. ¥K-1
OcyuiecTBisieT MOUCK,
KPUTHYCCKUA aHAU3 |
CUHTE3 HHpOPMAIUH,
MPUMEHSCT  CHCTCMHBIH
MOJAXOA  JJIsi  PCIICHHS
MOCTABJICHHBIX 3a]1a4
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JIEKTPOHA. YPOBHH DHEPTHH./

13. DnemMeHTHI COBpEeMEHHOW (hM3MKM aTOMOB M MoJieKyll /KBaHTOBBIC yHcIa:
IJIaBHOE KBAaHTOBOE YMCIIO, OPOUTAILHOE KBAHTOBOE YHCII0, MAarHUTHOE
KBaHTOBOE YHCIIO, CIIMHOBOE KBaHTOBOE uucio. [IpaBuia or6opa. [IpuHumn
[aynu. [TpuHuKD MuEEMYMa SHepruu. [lepuoanyeckas cucTemMa >JIeMEHTOB
J.1. Menneneesa./

14. Ctpoenue sinpa atroma /Mozeinu CTpoeHHsI aTOMHOTO siapa. Obo3HaueHne
aTOMHBIX sinep. M3ortomsr. M306apsr. M3oTonsL JledekT Macchl. DHEprHs CBI3M.
Snepusie cubL./

15. PagnoaktuHOCTS / [TOHSTHE «PaHOAaKTHBHOCTEY. EcTecTBeHHAsN
PagroaKTUBHOCTb. VICKycCTBEHHAs painOaKTHBHOCTG. THITBI PaAnOAKTHBHOTO
pacmaza: anb(da-, 6era-, ramma-pacnan. [leprox nomypacnana. 3akoH
paanoaKTUBHOTO pacmnaza. /

16. SAAnepubie peakiu /TIoHsITHE «siaepHbIC peakiumy. Cxema sIepHOM
peakuuy. TUITBI SAEPHBIX PEAKLUH: PeaKIMs aHHUTWIISILINN, PEaKny JIeJICH s
S7Iep, PeaKIu CUHTE3a saep./

17. DnemenTapubie yacTunpl /[IoHATHE «ANIEMEHTapHBIE YaCTUIIBD.
Knaccudukanms anemeHTapHBIX YacThll. B3aumoneicTBre a1eMeHTapHbIX
yactul. KBapku. @yHnamMeHTaNbHbIe B3aUMOICHCTBYSL./

Kputepun ouenku (Tabn.) AOBOAATCSA 10 CBEACHHUS OOYYAroOIIETOocs B Hadaje 3aHSTHUS.
OrieHka 00bsIBIIIETCS 00yJaIONIeMyCcsi HEMOCPEACTBEHHO MOCIIC YCTHOTO OTBETA.

IIxaJja Kpurtepun oueHnBanus
Oruenka 5 - 00yYaroIUiCs MOJHOCTHIO YCBOUJ YUCOHBI MaTepua;
(oTM4HO) - TOKa3bIBACT 3HAHUE OCHOBHBIX MOHATUH TEMBbI, TPAMOTHO NOJIB3YETCsl TEPMUHOJIOTHEH;

- IPOSIBISICT YMCHUE aHATM3UPOBATh U 0000IIaTh HH(MOPMALINIO, HABBEIKH CBSI3HOTO
ONMCAHUSA SABJICHUI U IPOLIECCOB;

- IEMOHCTPUPYET YMEHHUE H3JIaraTb MaTepual B ONPEAEIICHHON JJOTHYeCKON
MOCJIE0BATENbHOCTH;

- IOKa3bIBAET YMEHHUE WJUIIOCTPUPOBATH TEOPETUYECKUE MOJIOKEHHSI KOHKPETHBIMHU
IpUMEPaAMU;

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTh U YCTOHYNBOCTD 3HAHHUI, YMEHHI U HABBIKOB,;
- MOTYT OBITh IOMYIIEHBI OJJHA—/IBE HETOYHOCTH MPU OCBEIICHUN BTOPOCTETICHHBIX
BOIIPOCOB

Orenka 4 OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUIM Ha OLIEHKY «5%», HO IIPH 3TOM HUMEET MECTO
(xoporo) OJIH U3 HEJJOCTATKOB:

- B YCBOGHHMH MaTepHala JIONyIeHbl HeOObIIne MPpoOesibl, He HCKa3UBIIHE CONlEepKaHIEe
OTBETa;

- B M3JI0KCHHHU MaTepHaa JOMyIIeHbl He3HAYUTeIbHbIE HETOUHOCTH

Onenka 3 - HETIOJTHO WJIM HETOCIIEA0BATENbHO PACKPHITO COAEpKaHUE MaTepHraia, HO II0OKa3aHo ooIiee
(YIOBIIETBOPHUTENEHO) | HOHMMaHKE BOIIPOCA M POAEMOHCTPUPOBAHBI YMEHUS, OCTATOUHBIE JJIs JabHEHIIIEeTro
YCBOEHHsI MaTepHana;

- IMEJIMCh 3aTPyAHEHHUS WM JOITYIIEHBI OUIMOKH B ONPE/ICJICHUH MTOHATHH, HCTIOIb30BAaHUN
TEPMUHOJIOTUH, OIIUCAHUHM SIBJICHUHI U MPOILIECCOB, UCIPABICHHBIE 1OCIIE HABOISIIUX
BOIIPOCOB;

- BBISIBIICHA HEIOCTATOYHAs C(HOPMHUPOBAHHOCTh 3HAHNH, YMEHUI U HABBIKOB,
o0yyJaronuiics He MOXXET IPUMEHHUTh TEOPUIO B HOBOH CUTYaITHH

Orenka 2 - HE PacKpBITO OCHOBHOE CO/IEp)KaHHe MaTepHala;
(HEyIOBIETBOPUTENIEHO) | - 0OHAPYKEHO HE3HAHKE WU HETIOHUMAaHKe OOJbIIeH Ui HanboJiee BAXKHOHN 4acTH
Marepuarna;

- JOITYIICHBI OIINOKH B OIIPEACIICHNN HOHS[TPIﬁ, IIpU UCII0JIB30BaHUN TCPMUHOJIOTHUH, B
OIIMCAHUH SIBJICHUH 1 IponueccoB, pCUICHUH 3a/1a4, KOTOPbIC HE UCIIPABJIICHBI IOCJIC
HECKOJIbKMX HAaBOAALIUX BOIIPOCOB;

- HC C(I)OpMPIpOBaHBI KOMIIETCHI U, OTCYTCTBYIOT COOTBECTCTBYIOIINEC 3HAHUS, YMCHUS U
HaBbIKH

4.1.4. TecrupoBanue
TecTupoBaHue WCIIONB3YeTCS IS OIEHKHA KadecTBa OCBOSHHS OOyYaroIIMMCS OCHOBHOM
npodeccuoHanbHOW 00pa30BaTeIbHOM NPOTrpaMMbl 1O  OTAEIABHBIM TE€MaM WM paslienaM
JUCHUITIINHBI. Tect MNpeaAcCTaBIIsICT coboit KOMIIJIEKC CTaHAApPTHU3UPOBAHHBIX 3a)IaHI/II\/'I,
NO3BOJISIIOIIMI  YyIPOCTUTh MPOLEAYPY H3MEpEeHUs 3HaHMUW M yMEHUH oOyvaromuxcs.

32




OOyuyaromuMcsi BBIJAIOTCSL TECTOBBIE 3aJaHUA C (POPMYIMPOBKOH BOIpOCa U MPEIJIOKEHHUEM

BBIO

paTh OJJMH HpaBI/IJ'IBHHﬁ OTBCT M3 HCCKOJIbKHMX BAPpHMAHTOB OTBCTOB.

Ne

OrneHOYHBIE CPEICTBA

Kon n HanMeHoBaHME HHIUKATOPA
KOMIIETEHIINHU

1

[Ipy yMeHBIICHUU CKOPOCTH JIBU)KEHHSI MOJIEKY B 4 pa3a JiaBlieHHe
rasa pasa.

1) yBenuumnocs B 2

2) yMEHBIINIOCH B 4

3) yBenuuuiocs B 4

4) yMEHBIIUIOCH B 2

[Ipu morpy’keHnn B )KUAKOCTD KaMJUIAPHOHN CTEKISTHHON TPpyOKH
YPOBEHb XHUAKOCTH B HEH IIOIHUMAETCS HA 4 MM HaJ ypPOBHEM
KUJKOCTH B COOOMIAIOINMCS C HUM cocyze. Ecim B3Th Kannmisip
JHaMeTp, KOTOPOro B 2 pa3a 00JIbIIe, TO BBICOTA MOAHATHS KUAKOCTH B
HeM OyJeT paBHA MM.

1)2

2)4

3)8

4) 16

Ecnu yBennunTh B 2 pasa 3HaueHue JeGopMHUPYIOIIEH CHITbI, HE MEHSIS
TUIOIA/b [TOTIEPEYHOTO CEUEHHs TeJla, TO 3HaU€HHE OTHOCUTEIbHOM
nedopManum. ..

1) He U3MEHUTHCA

2) yMEHBIIUTHCA B 2 pasza

3) yBenmuntes B 4 paza

4) yBeanuuTcs B 2 pasza

WneansHOMY OHOATOMHOMY Ta3y Iepefatn KOJIHIecTBO TerIoTsl 700
JIx u ra3 coBepurn padoty 600 J[x. BHyTpeHHSA 2HEprUs Taza npu
oToM paBHa k.

1o

2) 100

3) - 100

4) 1300

ITpu yBenmueHnH CHIIBI TOKA B 4 paza KONWYECTBO TEIUIOTHI,
BBIJIC/IIEMOE Ha COTIPOTUBIICHUH 33 TOXKE BPEMSI, YBEIIUUUTCS B
pas(-a).

1)2

2)8

3)4

4) 16

DneKkTpoMarHuTHBIE BOJHBI, 00agaronie O0bII0l MTPOHNKAIOIIEH
CIOCOOHOCTHI0, BO3HUKAIOIME NP B3PBIBE SEPHOTO OPYKHUS
BCJIC/ICTBHE PaIMOAKTHBHOTO pacnaja saep, Ha3bIBaloT ...

1) paguoBoIHAMHU

2) pEeHTT€HOBCKUM H3ITy4YeHHEM

3 uHdpakpacHbIM H3ITy4EeHHEM

4) raMMa-u3ITyuYeHHEM

Jl1 OBBIIIIEHNS TIpeiesia pa3pelieHns 00beKTHBAa MUKPOCKOIa
HeoOxonuMmo ... (Beibepute Bce BepHBIE BApHAHTHI OTBETA)

1) yBenMUMTH IOKA3aTeb MPEIIOMIICHHUS CPEIBI

2) yMEHBIINUTh OKA3aTeNb MIPEIOMIICHUS CPEJIb

3) oCBETUTh MUKPOOOBEKT CBETOM C MEHBIIICH JIJIHOMN BOJHBI
4) OCBETHTh MUKPOOOBEKT CBETOM C OOJBIIICH JITHHOW BOTHBI
5) YMEHBIINUTh YUCIOBYIO alepTypy

JudpakunoHHas pemeTka 0CBEIaeTcs 3eJIeHbIM cBeToM. [Ipu
OCBEIIIEHUH PEIIETKH KPACHBIM CBETOM KapTHHA JTU(PPAKIIMOHHOTO
CIEKTpa Ha IKpaHe ...

1) cy3urcs

2) pacmmpurcs

3) He U3MEHUTCS

4) ncuesner

PanyxHas okpacka MBUTBHBIX ITy3BIpel OOBACHICTCS SBICHUEM ....
1) audpaxmn

Ua-1. yK-1

OcymiecTBnseT MNOUCK, KPUTHYECKHI
aHaJqu3 W CHHTe3 HMH(pOpMaIHy,
NPUMEHSIET CHUCTEMHBIH IOIXOA IS
pelIeHus TOCTaBICHHBIX 334
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2) oI pU3aIuu
3) unTepdepeHuun
4) nucnepcuu

10 | OxuH U TOT Ke CBETOBOW MOTOK Ma/laeT HOPMAJIbHO Ha 3ePKAJIBHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHNE JABJICHUS CBETA Ha
MEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

[To pesynpraram TecTa OOy4YaroIIeMyCsl BBICTABISETCS OLCHKA «OTIIMYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIILHOY» W «HEYIOBJICTBOPUTEIHLHOY.

Kpurepun onenuBanus orBera (Tabil.) JOBOAATCS JO CBEACHHUS OOydaroIMXCs J0 Hadaja
TECTUPOBaHUs. Pe3ynbrar TeCTUpOBaHUS OOBSBISETCS OOyYaroMIeMyCsi HEMOCPEACTBEHHO IOCIE
€ro cIavu.

Ixana Kpurtepun ouennBanus (% npaBHWIbLHBIX 0TBETOB)
Ornenka 5 (OTIIMYHO) 80-100
Ornenka 4 (XopoIto) 70-79
Ornenka 3 (YIOBICTBOPHTEIHHO) 50-69
Orenka 2 (HEyIOBICTBOPUTEIHHO) meHee 50

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA 1JIsl MPOBEAeHUS IPOMEKYTOUHON aTTeCTAIlUH
4.2.1. Ox3ameH

Ok3aMeH sBIseTCs (QOPMOM OLEHKM KauecTBa OCBOEHHUS OOy4YaloIIMMCS OCHOBHOM
npodeccrnoHaIbHON 00pa3oBaTelbHON MporpamMMbl IO paszzaenam AucuuiuiuHel. [lo pesynasraram
9K3aMeHa OOy4YaroeMycCsi BBICTABIISETCS OICHKA «OTIMYHOY», «XOPOILO0Y», «yIHOBIECTBOPUTEIHLHOM
WIH «HEYJOBIIETBOPUTEIBHOY.

DK3aMeH N0 JAWCLMIUIMHE MNPOBOJUTCS B COOTBETCTBHUU C PACIHUCAHHEM IPOMEKYTOUHOU
arTecTaldy, B KOTOPOM YKa3blBaeTCsl BpEMsl €ro IpPOBEIEHUS, HOMEp ayJUTOPHH, MECTO
NpPOBEJICHUs] KOHCYNbTAllUM. YTBEpPXKJIEHHOE paclHucaHue pa3Mmelaercs Ha HHGOPMALMOHHBIX
CTEH/IaxX, a TAK)Ke Ha OPUIIMAIBHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI AJIi MPOMEXYTOUYHOW aTTecTalMu OOydaroIUXCsl yCTaHaBIMBAETCS
paboueil mporpaMmMoi JTUCIUIUIMHBI U IOBOJUTCS 10 CBEJEHUs 00yUaroluxcs B Hayajle CeMecTpa.

DK3aMeHbl IPUHUMAIOTCSA, KaK MpaBuilo, JekTopamu. C pa3pelieHus 3aBeayrouiero kageapon
Ha 5K3aMEHE MOKeT MPHUCYTCTBOBATh MpEINojaBareib Kageaphl, MPUBICUEHHBIH AJ1 MOMOILU B
IpueMe DdK3aMeHa. B ciydae OTCyTCTBUS BELyILIEro IpenojaBaTeliss 3K3aMeH IPUHHUMAETCS
IperoiaBaTesieM, Ha3HaY€HHBIM PaclopsKEHUEM 3aBEAYIONIEro Kageapoi.

[IpucytcTBHE Ha »K3aMeHe Npemnogasareneil ¢ Apyrux kadenp ©0e3 COOTBETCTBYIOIIETO
pachopsiKeHUsI PEKTOpa, MPOpeKTopa Mo ydyeOHOW M BOCHUTATEIbHOW pabdoTe WM 3aMECTUTENs
nupektopa MHcTUTYTa 10 yueOHOM paboTe He JOIMyCKaeTCs.

Jlia mpoBeieHHs 3K3aMeHa BEOyILUH MpernojaBarelb HaKaHyHE IOJIy4yaeT B CEKpeTapuare
JUPEKTOpaTa 3a4€THO-3K3aMEHAIMOHHYIO BEJOMOCTb, KOTOpasi BO3BPAIIAETCA B CEKpETapHar Mocie
OKOHYaHMSI MEPOIIPUATHS B IeHb IPOBEACHUSI SK3aMEHA WM YTPOM CIIEAYIOLIETO JIHS.

OK3aMeHbl TMpOBOAATCA MO OwieraM B YCTHOM WIM IMUCBMEHHOM BHjAE, JUOO B BHJE
TECTUPOBAHMS. K3aMEHAI[MOHHbIE OWJIETHl COCTaBISIOTCA II0 YCTAaHOBJIEHHOW ¢opme B
COOTBETCTBUU C YTBEPXkACHHBIMU Kadeapoil sK3aMeHAIlMOHHBIMU BOIPOCAMU U YTBEPXKAAIOTCS
3aBeAyIOMMM Kadenpoit exeronno. B Ounere cogepkKutcst Tpu Bompoca: 2 TEOPETHIECKUX BOTIPOca
Y OJJHO IIPAKTUUYECKOE 3a/laHuUE.

DK3aMeHaTopy MPeIoCTaBIIseTCs MPaBo 3a7aBaTh BOIMPOCHI CBEpX OuseTa, a TakkKe MOMUMO
TEOPETUYECKUX BOMPOCOB JaBaTh I PELIECHUS 3a7add U NPUMEpHI, HE BBIXOASIIUE 3a PaMKHU
MPONJIEHHOTO MaTepHasa Mo u3y4aeMoil TUCIUIUIMHE.

3HaHUs, YMEHUS U HaBBIKU OOYYAIOLIMXCS ONPENENAIOTCS OLEHKAMH «OTIMYHOY», «XOPOIIO»,
«YIIOBIIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIIHO» M BBICTABISAIOTCA B 3a4€THO-IK3aMEHALIMOHHYIO
BEZIOMOCTb B JIEHb DK3aMEHa.
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[Tpu mpoBeseHUHM YCTHOTO PK3aMEHa B ayIWTOPHM HE JOJDKHO HAaXOJUTHCs Oojee IIeCTH Ha
OJTHOT'O NPETIoIaBaTeIs.

[Ipu mpoBeneHHH YCTHOTO 3K3aMeHa OOydYaroIuiicss BHIOMpaeT 3K3aMEHAIMOHHBIA OWUJIET B
CllydyalfHOM MOpsAJKe, 3aTeM Ha3bIBaeT (aMWINIO, UMs, OTUYECTBO U HOMEpP HK3aMEHAIllMOHHOI'O
ounera.

Bo Bpems sk3ameHa oOyuwaroliuecss MOTYT II0JIb30BaTbCs C pa3pelleHHs 3K3aMeHaropa
IpOTPaMMOM AMCUUIUIMHBI, CIIPABOYHOW M HOPMATHBHOM JMTEPaTypol, APYTHMH MOCOOUSMH U
TEXHUYECKUMHU CPEICTBAMH.

Bpems moaroroBku oTBeTa IpH cAadye SK3aMeHa B YCTHOM (opMe JOJKHO COCTaBIATh HE
menee 40 MUHYT (TI0 JKeTaHNI0 00YYaloIIEerocs OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeTa — He
6osee 15 MUHYT.

OO0yuaromuiics, UCTIBITHIBAIONINI 3aTPYIHEHHS IIPU MOJTOTOBKE K OTBETY 110 BRIOPAaHHOMY UM
OuieTy, UMeeT MpaBo Ha BbIOOpP BTOPOro Omiera ¢ COOTBETCTBYIOIIMM MPOJIEHMEM BPEMEHH Ha
noAroToBKy. [Ipy OKOHYaTEeTbHOM OILCHHMBAHWU OTBETA OIIEHKA CHIDKAETCS Ha OoAMH Oayul. Brinaua
TpeTbero Ouiiera He pa3peraeTcs.

Ecnu oOyuarommiicss sBWJICS Ha 5K3aMEH, M, B3SB OWJIET, OTKa3ajCsi OT MPOXOXKICHUS
aTTecTallud B CBS3M C HENOATOTOBJIEHHOCTHIO, TO B  BEJOMOCTH €My BBICTABISETCS OLIEHKA
«HEYJOBJIETBOPUTEIILHOM.

Hapymienue nUCHUIUIMHBI, CHMCHIBAHHWE, WCIOJNb30BaHHE OOYyYaIOLUIMMMCA HEpa3pelIeHHBIX
MIEYaTHBIX M PYKOIMCHBIX MarepHajoB, MOOMIBHBIX TelIe(OHOB, KOMMYHHUKAaTOPOB, TUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTUX BUJIOB JIMYHOW KOMMYHUKAIIMOHHON ¥ KOMITBIOTEPHOM TEXHUKU
BO BpeMsl arTE€CTAllMOHHBIX HMCIBITAHUHN 3ampelieHo. B ciywyae HapymieHuss 3Toro TpeOoBaHHS
npernojasaresib 0053aH YIalIUTh O0O0yYaroLerocs M3 ayIuTOPUU U NPOCTABUTh €My B BEIOMOCTH
OLICHKY «HEYJOBJIETBOPUTEIHLHOM.

BeicTaBieHne OLIEHOK, IOJYyYEHHbIX MPHU MOJBEIECHUM pE3YyJIbTaToB IPOMEXYTOUHON
arTecTalyy, B 3aY€THO-9K3aMEHALIMOHHYIO BEJOMOCTb IPOBOAMTCS B IPHUCYTCTBUU CAMOIO
oOyuaromerocs. IlpenogaBarenu HecyT NMepCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHHUS 3alMcedl O pe3yiapTarax MIPOMEXKYTOYHOM aTTecTallMM B  3a4eTHO-
HK3aMEHALOHHYIO BEJOMOCTb.

HesiBka Ha »K3aMeH oTMedaeTcs B 3a4€THO-IK3aMEHAllMOHHOW BEAOMOCTH CJIOBAMHU «HE
SIBUJICSD».

g oOydarommxcsi, KOTOpble HE CMOIJIM CJaThb HK3aMEH B YCTAHOBJIEHHBIE CpOKH,
YHUBEpCUTET yCTaHaBIMBAE€T IEPUOJ JHUKBHJAMHM 33J0/DKEHHOCTH. B »3TOT mepuon
IIperno/iaBaTelld, MPUHUMABIIME SK3aMEH, JOJDKHBI YCTaHOBUTH HE MEHee 2-X JIHEeH, KOIja OHHM
OyayT NpUHUMATh 3a70JDKEHHOCTH. MH(popmanus o JMKBUIAIMM 33/10JDKEHHOCTH OTMEYaeTcsl B
HK3aMEHAllOHHOM JIUCTE.

OOyyaromumcsi, MOKa3aBIIUM OTJIUYHBIE M XOpOIME 3HaHMSA B TEUCHHE CEMECTpa B XOe
MOCTOSTHHOTO TEKYIEro KOHTPOJI YCIIEBAEMOCTH, MOXKET OBbITh IMPOCTaBI€HA 3K3aMEHaIOHHAs
OLIEHKAa JOCPOYHO, T.e. 0e3 clauu sk3aMeHa. OIeHKa BBICTABISAETCS B K3aMEHAI[MOHHBIN JTUCT WIH
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl 1 J1La ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI MOT'YT C/1aBaTh 3K3aMEHbI B
MEXCECCUOHHBI TMEepHOol B CpPOKH, YCTAHOBJIEHHBIE WHAMBHUAYAJIbHBIM Y4YE€OHBIM IUIAHOM.
WMHBanuapl U auna ¢ OrpaHUYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBBS, UMEIOLINE HAPYLIEHUS! ONOPHO-
JIBUTATEIbHOIO ammapara, JOMYCKAlOTCS Ha arTeCTAallMOHHbIE HCHBITAHUS B COMPOBOXKICHUU
ACCHCTEHTOB-COIIPOBOKAIOLIHX.

[Ipouenypa npoBeaeHUs MPOMEXKYTOUHOM arTecTalluy JUIsl OCOOBIX CIy4yaeB H3JIOKEHa B
«ITonoxkeHUn O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTecTalMy O0ydaromuxcs
no OIIOII 6akanaspuara, cienuanurera u Mmaructparyps» ®I'BOY BO FOxHo-Ypanbckuii TAY.

Ne O1ieHOYHBIE CPeNICTBA Kox n HanmeHoBaHMe
HHAUKATOpa
KOMIIETEHITUH
1 1. Marepus u ee Buabl /Ilomarme «matepms». Buapr marepun. Ilomsrus | MJ-1. VK-1
«BEIIECTBO» M «mojie». Buasl B3amMoneiicTBuii W ux cymHOCTh. llonsTHe | OcymiecTBiseT NOUCK,
«¢punzuka». Pons ¢pusuku B npodeccun./ KPUTHYECKUH aHANIN3 U
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2. JiBwxenue u ero ¢opmsrl /Tlonsarue «aBrwkenuey». OopMbl ABIKEHHS MaTepHU
Y UX CYIIHOCTb. MeXaHN4eCKOe JABM)KCHHE U €TO BUIBL./

3. Kunemarnka mnocrtynarensHoro JjBikeHust /IloHsTHE «ImocTynareabHOE
nBwkeHue». Cucrema orcyera. Teno orcuera. CrocoObl onpeeeH s MOI0KEeHUs
Tena B mpocTpaHcTBe. llepememienne. CKOpOCTb: MIHOBEHHas M CpeRHSS.
YckopeHue: MTHOBEHHOE, cpeiHee, ostHoe. CoCTaBIIsIOINE YCKOPEHUSL./

4. Jlunamuka mnocrtynarensHoro nBrkeHusi /[lepmeiii 3akoH HprotoHa. Macca
tena. MueprHocts. IlmotHOoCcTh BemectBa. Btopoit 3akom Heiotona. Cumia.
Nwmmynec Tena. 3ak0H COXpaHEeHU HMITyibca. TpeTtuii 3akoH HerotoHa./

5. DmuHeprermueckne XapaKTEPHCTHKH IIOCTYHATEIBHOTO JBIDKCHUSA /DJHEPTHA.
Kunerndeckast u nmoreHnuanbpaas sHeprusi. [lonHas MexaHHYeCKas 3HEPTUsA. 3aKOH
COXpaHCHUS MEXaHWIeCKoi sHepruu. Mexanndeckas padora. KI1/]. MomHoCTb./

6. Kunemarmka BpamarensHoro  aBwkeHust /IloHsTHe — «BpamateabHOE
JIBIDKEHHE». YINIOBOE IepeMelleHre. YITIOBas CKOPOCTh: CPEIHSS U MTHOBEHHasl.
VYrioBoe yckopeHue: cpejHee 1 MTHOBeHHOE./

7. JluHamMMKa BpaIlaTENbHOTO JBMDKCHUS /MOMEHT HHEpUUHM MaTephualbHOM
Touku U Tena. Teopema Illreiinepa. MomenTt ummnynsca. MomeHnt cunbl. Ilneuo
cunpl.  OCHOBHOE  ypaBHEHHE  JUMHAMMKM  BpalllaT€lIbHOTO  JBIOKCHMS.
Hentpudyruposanue./

8. DHepreTHMuyeckHe XapaKTEPHCTHKH BpAINATEIbHOTO JBIDKCHUS /DHeprus.
Kunernueckast sHeprus. 3akOH COXpaHEHHMsS MEXaHWYECKOH SHEpTHUU U Tela,
YYacTBYIOIIETO OJHOBPEMEHHO B IIOCTYNATEIbHOM M BpAIaTeIbHOM JBM)KCHHU.
Mexanndeckast paboTa ¥ MOITHOCTS./

9. XapakrtepucTuku KoseOarenpHoe nBWkeHHE /[loHATHE —«KoneOaTenbHOE
JBIDKEHHE». YpaBHEHHME TapMOHHMYECKHX KojeOaHui. CmelieHue. AMIUINTYA.
Huknuyeckast wactora. Yacrora konebanus. [lepuos konebanus. Pasa konecOaHMA.
Cxopocth konebanus. Yckopenue. Cuna. DHeprus./

10. Buabl MexaHudeckux KkojecOaHmii u wux ypaBHeHus /Ilo  xapakrepy
¢usmueckoro mnpouecca. [lo xapakrepy 3aBUCHMOCTH OT BpeMeHH. [lo cmocoly
BeIHYKAeHUA. [lo xapakTepy M3MeHeHMs aMIUIUTyAbl. Clo)keHHEe TapMOHMYECKUX
KoJIeOaHWI OHOTO HAINpaBICHUS./

11. Tapmonmueckuit ocumwuisiTop /IIoHATHE «TapMOHHYECKHH —OCIHILISTOPY.
[NonsTHe «pU3NIECKUN MasTHUK». YpaBHEHUE ABKCHHSA (PU3NYECKOTO MASTHHKA.
Yacrora u nepuoj konebannii Gpuzndeckoro mastHUKa. [IoHATHE «MaTeMaTn4ecKuit
MasTHHK». YpaBHEHHUE IBIKCHUS] MaTeMaTHYECKOro MasTHUKA. YacToTa M mepuon
KoJeOaHUi MaTeMaTHYecKoro MasiTHUKA. [lOHATHE «HpPYXHHHBIH MasTHHK».
YpaBHeHHE IBIDKEHHs MpPYKMHHOTO MasTHHKA. YacTtoTra M mepuoj KojeOaHMH
NPY>XMHHOTO MasiTHUKA./

12. BonHoBO# mpouecc u ero xapakrepucTuku /[loHsITHE «BOJIHOBOW IMpolecc»
(MexaHngeckas BoyiHa). VICTOUHHMKH MEXaHMYECKUX BOJIH. YCIOBHS BOSHHKHOBEHHUS
MeXaHW4YecKux BONH. JlninHa BomHBI. CKOpOCTH BOJNHBL YacToTa BOJHBL
PactipocTpanenne BOJH B pasNMYHBIX cpedax. VIHTEHCUBHOCTb. YPOBEHb
WHTCHCUBHOCTH. [ pOMKOCTB.  AKyCTHYECKOe  JlaBleHHE.  AKYCTHYECKOE
conporuBieHne. Bexkrop VYmoBa. CBoiicTBa MEXaHHMYECKHX BOJH: OTPaKEHHE,
MpeJIOMJICHHE, TTOTVIONICHNE, HHTephepeHnusL./

13. Tumnsl Mexanndeckux BosiH / [lomepedHsle M IPORONIBHBIE BOJMHBI. BoiHOBas
NoBepXHOCTh. PpoHT BONHEL [Inockne m chepuueckue BOIHBI M UX YPAaBHEHHS.
beryue u crosiume BOJIHBI, MX ypaBHeHHs. CHEKTp 3BYKOBBIX BOJIH: MH(]pa3ByK,
CJIBIIIMMBIH 3BYK, YJIBTPa3ByK./

14. OcHOBHBIE TIONOXKEHHS crenuanbHOi Teopun oTHOocuTenbHOCTH (CTO)
/Mlpuatun~ otHOcUTEeNbHOCTH  [ammunes. OCHOBHOE  TOJNOKEHHWE  TEOPUHU
otHocutenbHOCTH. [Toctynaret CTO Ditnmreitna. [IpeobpazoBanus Jlopenta./

15. OcHOBHBIE 3aKOHBI CIIEIHAIBHONW TEOPHH OTHOCHUTENBHOCTHU /PensTHBHCTCKUI
3aKOH CIIOXKEHUs CKOpocTed. OCHOBHOH 3aKOH pENSTHUBUCTCKON IUHAMUKH
MaTepHanbHOI TOUKH. 3aKOH B3aUMOCBSI3H MEXIY MaccOol U CKOPOCTBIO. 3aKOH
B3aUMOCBSI3H Macchl ¥ 9HEPTHH./

16. OcHOBHBIE MOHATHS M YPaBHEHUs] MOJEKYIsIpHOH (usuku /MneanbHblid ras.
Jasnenue. OcHoBHoe ypaBHeHHe MKT. YpaBHeHHE COCTOSHUS HJEATBHOTO rasa.
VYpaBuenne MenaeneeBa-Knanelipona. Ilocrosnnass bonbumana. ®Puznueckuid
CMBICI OCTOssHHON bonpiMana./

17. OcHOBHBIE TIOJIOKEHHS MOJIEKYISIpHO-KHHEeTH4eckoil  Teopunm /IlepBoe
nonoxxeane MKT. Momnekyna. Atom. KommuectBo BemectBa. MosipHas Macca
BemectBa. Bropoe monokenne MKT. BpoyHoBckoe nBmwkenue. Auddysus

CHUHTE3 HHPOPMAITUH,
MPUMEHSIET CUCTEMHBIN
TTOJIXOI JUTSL PEIICHUS
MOCTAaBJICHHBIX 3a/1a4
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BemiecTB. Tpethe monoxenne MKT. I'paduk 3aBHCHMOCTH CHIIBI B3aUMOZICHCTBHSI
OT PacCTOSIHUSI MEXY MOJIEKyJIaMu./

18. swxenue Mmosiekyn BemiectB /Hambomee BeposiTHast ckopocts. Cpenssis
KBaJIpaTHyHasi ckopocth. Cpennssi apudmerndeckass ckopocts. OmeiT IlTepHa.
Kpusast pacnpeneneHuss MoJeKyll HI€anbHOTO ra3a mo ckopocTsM. Pacnpenenenue
Makcgemna. Pactipenencaue bonbimana./

19. SBnenust mnepenoca /IloHsTHE «sBIEHHS NepeHOCa». TemIONPOBOIHOCTD.
3axon Dypse. [Ipumeps! TemmonpoBogHocTH. Juddysnsa. 3axon duka. [Ipumeps
mud¢dy3nn  BEemECTB, HAXOMAIIUXCS B Pa3IMYHBIX AarperaTHeIX COCTOSHHUSX.
BsiskocTs mim BHyTpeHHee TpeHue. 3akoH HetortoHa. Koaddumment BazkocTn kak
XapaKTepUCTHKA CBOMCTB KHUIKOCTEH./

20. MomexymsapHsle sBiIeHUs B ra3ax /['azoo0paszHoe cocrosaue. M3oTepMmudecKiii
nporiecc. 3akoH boina-Mapuorra. ['padukm  M30TEepMUUECKOrO — Mpolecca.
W306apueiit mpouecc. 3akon [ei-Jlroccaka. I'paduxu wm300apHOTO TpoIecca.
W3zoxopusriii nporiecce. 3akon lapns. [paduku uzoxopHoro nporecca. AnuadaTHbIH
npouecc. YpaBHenue [lyaccona. I'paduxu agnabarnoro mpouecca./

21. PeanbHble Ta3bl 1 napbl /[IOHATHS «peabHBIN ra3» U «mapy». HeHachleHHbIH
nap. Haceimennsnii map. Kpuruueckoe coctosiHMe BemiectBa. AOCOIIOTHas
BIQ)XHOCTh BO3IyXa. MakcuManbHas BIaXHOCTh Bo3ayxa. OTHoOcUTeNbHas
BIQKHOCTh  BO3Myxa. [IpuOOpbl 1ist M3MEpeHMs  BIAXKHOCTH  BO3AyXa:
TICHXPOMETPBI, THTPOMETP BOJIOCSIHOM, rUrporpad./

22. MonexynsapHble siBieHHs B OKuAkocTxX /[loHSATHE <OKHOKOE COCTOSHHE
BEILECTBA». XapaKTep MOJEKYISIPHOTO JIBI)KCHHS B JKUAKOCTSIX. I10BEpXHOCTHBIN
CIIOW B JKHIKOCTAX. MolekyiapHoe JaBieHHe. [loBEepXHOCTHOE HaTSHKCHHE.
Koaddunuenr mnoBepxHocTHOro HaTshkeHHs. CMadnBaHHEe M HeCMadyHMBaHHUE.
Kanwuispueie spneaus. ®opmyna bopemu-XKiopena./

23. MornexynsipHble sSBJICHUS B TBepIbIX Tenax /[IoHATHE «TBeploe COCTOSHUE
BellecTBay. Kpucraminueckne u  aMopdHbIE TBepible Tella.  Xapakrep
MOJICKYJIAPHOTO ABUXKXCHUA B TBEPABIX TEJIaX. IlonsTue «[[e(bOpMaHI/ISI», €€ BHUbI U
tunbl. 3akoH ['yka. Moy yIpyrocTu Kak XapakTepHCTHKa CBOMCTB TBEPAbIX Tell./
24. OcHoBHbIC NMOHATHSA TepMonuHAMUKH /TepmoanHamuka. TepmoanHamuueckas
cHCTeMa W €¢ THIBL. TepMOIMHAMHYECKHE MapaMeTpbl. TepMOIMHAMHYECKOEe
COCTOSIHHE CHUCTEMBI. TepMOANHAMIYECKHIH TPOIIECC U €T0 THIIBL./

25. Buytpennss sseprus rasza /Temneparypa. CpemHsisi KMHETHYECKas SHEPTHS
JBIDKCHUS] MOJIeKy . Yucio creneneit cBoOoabl. BHyTpeHHss 3HEpTrHs OZHOTO MOJIS
rasa u nr000it Maccel raza. CriocoObl H3MEHEHHUS BHYTPCHHEH SHEPTHH CHCTEMBI./
26. TemnooOmennsle mpouecchl /TeruonpoBopHocTh. 3akoH Dypwe. [Ipumepst

TETIONPOBOAHOCTH. Kongexkiusi. Hcnapenue. TemnnoBoe H3IIy4YeHHE.
TemnmoeMKoCTh. YienbHas TEIIOEMKOCTh. MoJsipHasl TeII0eMKOCTh. 3akoH [ecca.
YnenbHoe TEIJIOCO/IepKaHUE MPOJIyKTa. Ternonpomykuus. VYnenbHas

TEIUTOTPOAYKITUS./

27. TlepBoe Hayajxo TEPMOAMHAMHKM M €ro NPUMEHEHHE K H30Ipoleccam
/®u3NYecKUii CMBICII TIEPBOTO 3aKOHAa TEPMOIMHAMUKH. [IpHMeHeHHe mepBOoro
3aKOHa TEPMOIMHAMHMKH K HW30TEPMUYECKOMY, H300apHOMY, H30XOPHOMY U
anmabaTtHOMY Tpoueccy. [IpuMeHeHne epBoro 3akoHa TEPMOJMHAMUKHU K KHBOMY
OpraHusmy./

28. Termosble nBurarenu /[IoHATHE «TeNIOBBIC JBUraTeNm». YCTPOHCTBO
teroBoro  apurarens. Lukn  Kapao. Koaddunment mnonesHoro aeiictBust
terutoBoro asuraress. [ytu noseimenus KIT/[ TerutoBoro quraress./

29. DHrponus /Monarue «HTPOIIUAY. Ilonsitue «oOpaTuMBbIi
TePMOIMHAMUYECKHH MpOIECC». OHTPONMUS HW3OJUPOBAHHONW CHCTEMBI IIPH
oOpatiMOM  TepMOAMHAMHYEcKoM  mporecce.  IlomstTne  «HEOOpaTHMBIHA
TEPMOJUHAMUYECKUN MpoIecc». OHTPONUS U3OIMPOBAHHOM CHCTEMBI MpH
HeoOpaTHMOM TEpMOANHAMHYECKOM Iporecce./

30. Bropoe wHawamo TepMoauHaMuKHd / BTOopoll 3aKOH TEpPMOIAMHAMUKH.
IIpuMeHeHne BTOpPOro 3akoHa TepMOAUHAMUKHU K u3omponeccaM. Lukn Kapho Ha
quarpamme T-S. IlpumeHeHHe BTOPOro 3aKkOHa TEPMOIUHAMUKUA K  SKHUBBIM
opraHuzMam./

31. DnekrpocraTvka /INEKTPUYECKUil 3apsii. DJIEMEHTApHbBIA ANEKTPUUSCKHUIMA
3apsan. Bumer 3apsmoB. B3aummopeiicTBue 3apsoKEHHBIX Tel. OJNEKTpU3AlUs Tedl.
3akon KynoHa. 3akoH cOXpaHEHHS IEKTPUIECKOTO 3apsiaa./

32. Dnekrpuyeckoe nose B Bakyyme / [Tonsitue «anekrpudeckoe mosey». CBoiicTBa
uiekTpuueckoro  nosst.  HampspkeHHoCcTh.  IlpuHimn — cynepno3uuuu — Hojiei.
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ITorennman. Ilpuanun cynepro3uruu monei. Pabora momns. Teopema Iaycca.
[IpuMeHeHHe MEKTPUUECKOTO TI0JIS B CEJILCKOM X03SHCTBE./

33. BemectBo B aseKTpUuUecKOM Tosie /[IBHKEHHE 3apsHKEHHBIX YacTHIl B
anexkTpudeckoM mnose. lloHsATHe «IpOBOAHUKY. SIBIEHHE SNEKTPOCTaTUYEeCKOU
UHAYKIMH. DIEeKTPOeMKOCTh poBoaHuKa. Konnencatop. IloTeHnuansHas sHeprus
koHzaeHcatopa. llonstue «naudnexTpuk». Ilomspuszanus auanexTpuka. [pynmsl
JUAJIEKTPUKOB: MONSPHBIE, HEMOJSIPHBIE, KPUCTAIINUECKUE, CETHETOIIEKTPHKHU.
OTHOCHTENbHAS TUANEKTPUIECKast IPOHUIIAEMOCTh CPEeabL./

34. OcHOBHBIE TIOHATHA TOCTOSHHOTO  3JEKTpudeckoro Toka /IloHsATHA
(ONEKTPUYECKUA  TOK»,  IOCTOSIHHBIM  DJIEKTPUYECKUM  TOK».  YCIOBUSA
CYIIECTBOBAHUS  JNeKTpudeckoro Toka. Cwmma Toka. [lmoTtHocTh  TOKA.
OnexkTpoaBrkymias cmia. Pabora Ttoka. MomHocte Tok. IlocnemoBatenmpHOE H
napajjielbHOe ~ COCJUHEHHUE  TNPOBOJHHMKOB.  [IpyMeHeHHe  MOCTOSHHOTO
JNEKTPHUYECKOTO TOKA B CENECKOM XO3SICTBE./

35. OcHOBHbBIE 3aKOHBI IOCTOSHHOTO O3JeKTpuueckoro Toka / 3akoH Owma Juis
OJHOPOJHOTO ydacTka Lenu. BomsrammnepHas xapakTtepucTuka. COIpOTUBIEHUE.
VnenpHOE CONpPOTUBNIEHHUE. YAeIbHas MEKTpUUeCcKasi MPOBOAUMOCTb. 3akoH OMa B
muddepennnansHom Buae. 3akoH OMa 111 HEOJHOPOAHOTO y4acTKa LenH. 3aKoH
Owma it nonHo# nenw. 3akoH J[xoynsa-Jlenma. TermoBoe neficTBre Toka./

36. ITocTOSHHBIHN ANMEKTPUICCKUN TOK B Pa3IMIHBIX cpenax /INeKTPHIeCKUi TOK B
MeTallax. OJEKTpHUYeCKH TOoK B ras3ax. Ilpupoma 2meKTpHUYECKOro TOKa B
anekTponuTax. IIOHATHS «AIEKTPOIUTBD», «INEKTPOIUTHUYECKAS ITUCCOLHALIUS
3axonsl @apanes i snexrponusa. [lomynposonuuku. Ilpupona smekTpu4ecKoro
TOKA B MOJYTIPOBOAHUKAX. THUIIBI MPOBOAUMOCTH IOIYTIPOBOIHHUKOB./

37. MarnuTtHoe moje, ero CBOMCTBA M XapakTepucTHKU /[IOHsATHE «MarHUTHOE
nose». CoiicTBa MarHUTHOTO MoJs. VHayKius MarauTHoro noss. Cuia Ammepa.
MaruutHoe B3aUMOACHCTBHUE IPOBOJHUKOB C TOKOM. MarHuTHas IpOHULIAEMOCThb
cpenbl. MarHUTHBIM NOTOK. MarHuTHbIE MOMEHT. HanpspkeHHOCTh MAarHUTHOTO
nosst. [IpuMeHeHre MarHuTHOTO TI0JIS B CEJTLCKOM XO3sIHCTBE./

38. MarnutHeie cBoiictBa BemectB /Ilpupona marHetmsma. JluamarHeTuku.
[Mapamarsetuku. @eppoMarHeTHKy. J[BHKeHNE YacTHIl B MATHUTHOM T10JI€./

39. DneKkTpoMarHWTHas HHAYKIHUS U CAMOMHAYKINS /SIBIE€HIE 3MeKTPOMArHUTHOH
uHaykuud. Onbit @apanes. 3akoH Dapaznes A 3NEKTPOMATHUTHOW HMHIyKLUU.
IIpaBuno Jlenna u mnpaBwio mnpaBol pyku. SBiaenue camouHaykuuu. IC
CaMOMHAYKIMHU. VIHIyKTUBHOCTD IPOBOJHUKA./

40. Tlepemennbiii snekTpuyeckuil Tok /IloHsATHE «IepeMeHHbI Tok». [padux
nepeMeHHOro Toka. [lony4yenue nepemeHHoro toka. Jlelicryromue (3 peKkTHBHbIE)
3HA4YEHUS CWIBI TOKA M HANpPSKEHUS NMepeMeHHOro Toka. CONpoTHBIEHHE B LEMAX
MEPEMEHHOTO TOKa: aKTHBHOE, MHAYKTHBHOE, EMKOCTHOE M MOJHOE (MMIIEIAHC).
PabGora u MOIIHOCTH MEPEeMEHHOTrO0 TOKA. [IpuMeHeHHE I[EepPEeMEHHOro
ANIEKTPUYECKOTO TOKA B CEJIbCKOM XO3SHCTBE./

41. DnexrpomaranTHoe mnone /[loHATHE «3NMEKTpoMarHuTHOE money». OCHOBHBIE
HOJOKEHUsT Teopun MakcBema Juis 2NEeKTPOMAarHUTHOIO MOJNIsA. YpaBHEHHS
MaxkcBeita iIst 3JIeKTPOMarHUTHOTO T10J1SL./

42. DnexrpoMarHuUTHBIC KoieOaHus /[IoHATHE «ANEKTPOMAarHUTHBIC KOJICOAHFS.
Buapl  9NMEKTPOMAarHMTHBIX — KOJEOaHWM:  CBOOOJHBIE W BBIHYXK/ICHHBIC.
KonebarenpHbplli KOHTYp. OHEprusi 3JIE€KTPOCTATHYECKOro TIOJsl KOHAEHCaTopa.
OHeprusi MarHUTHOTO TIOJI KaTyIIKU. OHEPrus AJIEKTPOMArHUTHBIX KOJEOaHMM.
Yacrora u niepro]; coOCTBEHHBIX KoJIeOaHuii./

43. DnexkrpomarHuTHble  BONHBI  /[IOHATHE  «DJIEKTPOMArHUTHAs  BOJIHAY.
IInOTHOCTH MOTOKAa AJIEKTPOMAarHUTHOM 3Hepruu. Bekrop VYmosa-IloliHTHHrA.
Jlnama3zoHbl 3IEKTPOMATHUTHBIX BOJH: PaJHMOBOJIHBI, MH(paKpacHOE W3Iy4eHHE,
BUJIUMBIHA CBET, YNIBTPa(UOIETOBOE N3ITyUYeHHE, PEHTITEHOBCKOE U3JIydeHUEe, raMMa-
n3nydenue. VX ¢usmyeckne XapakTepHCTHKM, HCTOYHHMKH, CBOWMCTBA, 00IacTH
NpUMEHEHus./

44. DnemeHTHl TeoMmeTpHuecko onTuku /CBeroBod Jyd. OTHOCHTENBHBIN
MOKa3areslb IMpeJOMJIeHUs. AOCONIOTHBIM TIOKa3arenb MpeloMieHus. SBieHus,
BO3HMKAIOIUE HA TPAHULE Pa3jeNa Cpel: OTPaKeHHE, MPEOMIIEHUE, OTPaXKEHUE.
Yron TONHOTO OTpaXeHWs. 3aKOH MPSIMOIMHEHHOIO PpaclpOCTPaHEHUS CBETa.
3aKOHBI OTPaKEHHSI U TIPEJIOMJICHHS CBETa Ha TPaHUIIe pasjena cpen./

45. OcHoBel  (otomerpun  /[lomatme  «potomeTpus».  DHEPreTUUECKHE
(hoToMeTpHUUIECKIE BEIIMYMHBL: MOTOK M3ITYYEHHUS, CHIIa M3Iy4YeHUs], 00IydeHHOCTb,
SHEPTeTHYECKasi CBETUMOCTD, YJHEPIeTHIECKAasl APKOCTh, IKCIO3HIINS, CIEKTPaJIbHAS
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IUIOTHOCTH SHEPTETHIECKON CBETUMOCTH. CBETOBBIE ()OTOMETPUIECKNE BETUINHBL:
CBETOBOM IIOTOK, CHJIa CBETa, OCBEIICHHOCTb. D(QeKTHBHBIE (POTOMETpHYECKHE
BEJIMUMHBI JUIsl yNbTpadroIeTOBOW 4acTH CIIEKTpa: 3pUTEMa, SPUTEMHBIH IIOTOK,
CHJla JPUTEMHOTO OOJy4eHHs, SJpHUTEMHas OOIyYeHHOCTb, OaKTEPHLUIHOCTD,
OaKTepHLIUAHBIA TOTOK, CHiIa OaKTePHLUIHOTO OONy4eHHs, OakTepuLuIHas
00JTy4eHHOCTb./

46. Unrtepdepenuus ceera /[lonsitne «uHTepdepeHuns csera». KorepeHTHbIE
BonHBI. CriocoOb1 HaOMrONeHNS HHTEepPepeHnnn: onblT KOHTa, bunpusMer Openens,
3epkana PpeHerns, uHTEpEpeHINs] HA TOHKHX IIICHKaX. Pa3HOCTH Xoma BOJMH.
YcnoBusl BO3HUKHOBCHHS HHTEP()EPEHIMOHHBIX MAaKCHMyMOB W MHHHUMYMOB.
OmnpenencHue  pe3yabTHPYIOIIEH  aMIUIMTYAbl KONEOAHWM MpH  HAJOKCHUHU
KOTepeHTHBIX BONH. [IprMeHeHue naTepdepeHun./

47. Jludppakums u mnomspuzanus cBera /[loHstne «audpakuus». YciaoBus
HaOmonenust gudpaxkuuu. [udpakuus cBeta Ha JUQPaKIMOHHON pelleTke.
VYenoBusT BO3HUKHOBEHUS! MAaKCHMyMOB M MHHUMYM audpakuud. [loHaTus
«ECTECTBEHHBIH CBET» M «IOJSIPU30BaHHBIA cBeT». [lomyueHne monspu3oBaHHOTO
cBeTa. 3akoH Masttoca AJis onpeesieH!ss HHTEHCUBHOCTHU CBETa MPOILIEAIIEro Yepes
MOJSIPU3aToOp,  aHANM3aTop,  IMOJSpU3aTop M aHanu3arop.  llpuMeHeHHe
TIOJISIPU3AITIHL./

48. Jucnepcust csera /Ilonstue «aucnepcus». Buapl aucnepcuu: HOpMalbHas,
aHoManbHas. [loHATHE «crieKTp». Buabl CreKTpoOB: MCHyCKaHWS W MODIOLICHUS.
Crutonissle, TMHEHYATHIC U TTOJIOCAThIe CIEKTPhl. CIIeKTpanbHbIN aHaTu3./

49. Tornomenne (abcopOums) cBera /[IoHATHE «IOTIOIIEHHE CBETa». 3aKOH
Byrepa. Koaddumument nmornomenus. 3akon byrepa — Bepa. Ontudeckas mioTHOCTb
BemectBa. Koadduuuent npomyckanus. [IpumeHeHne B cenbCckoM X03stiicTBe./

50. JlromunHecuenuus /Ilonstue «roMuHecUeHIUs». MeXxaHn3M JIIOMUHECLEHIINH.
Buner  momunecneHimu:  uyopectieHnus  u docdopecteHus.  Tumb
JIFOMHMHECLICHIINU: XEMITIOMUHECIICHITHS, OMOXEMWITIOMUHECLICHLIUS,
Ka/IOTOJIOMUHECIICHIMS,  PEHTICHOJIOMHHECHCHIUS,  TPUOOIIOMUHECLEHIIUS,
¢doromomunecneHus. 3akoH Crokca. JIIOMUHECIICHTHBIH aHaIu3./

51. TemnoBoe n3mydenue /[IoHATHE «TETIOBOE M3IMy4eHHE». IIOHATHS «IIOTHAS H
CIEKTpabHasl JIy4eHCITyCKaTelbHasi CHOCOOHOCTBY», «IIOJHAs M CIIEKTpalbHas
JTy4eNonIONIaTeNIbHAs  CIIOCOOHOCTB», «aOCOMIOTHO YEpPHOE TENo». 3aKOHbI
terutoBoro m3nydeHus: Kupxroga, Credpana — bomprmana, Buna. 3aBUCHMOCTB
CIEKTPAIBHON TNIOTHOCTH SHEPreTHYECKON CBETHMOCTH a0COJIIOTHO YEPHOTO Teja
OT JUIMHBI BOJIHBL./

52. ®oroaddexr /Tlonstue «hororddexr». Buabl dorosddekra: BHEmHUA u
BHyTpeHHuii. HabOmiomenue BHemHero ¢orodddexra. 3aKOHBI  BHEIIHETO
tdoroaddexra. YpaBHeHne OiHinTeitHa. Pabora BhIXO#a 3MeKTpoHa W3 MeTala.
KpacHuas rpanuna ¢otoaddexra./

53. Oddexr Komnrona. [arnenue ceera /Ombir KommToHa. 3akoH COXpaHEHHS
umnynsca smekrpoHa. Omeir [1L.H. JleGenmena. [laBneHwe cBeTa i aOCONIOTHO
YepHOTo, 0EI0r0 1 3epKaJIbHOTO Tena./

54. BomHoBEIE cBoiicTBa yactull /Dopmyna ge bpoitng. Judpakuus 1eKTpoHOB U
HEHUTpOHOB B Kpucramwiax. HeomnpenenenHoctu [eisenOepra. CooTHoIIEHUE
HeompeneneHHocTeld. BoinroBas pynkums. Ypasaenus [lpennnrepa./

55. Mopnenu crtpoeHus atoma /Aromuctrdeckas monens. Moaens [x. TomcoHa.
[Inanerapnas mognens aroma. Iloctrynatet bopa. ®@opmyna bansmepa. @opmyna
banemepa — Pupbepra. CnekTp wu3imydeHwss atoMa Bojopona. Paamyc opOUTHI
anekTpoHa. CKOpOCTh d3JEKTpoHA. OHeprus diekTpoHa. CHeKTp SHeprui
AJIEKTPOHA. YPOBHU dHEPTHH./

56. DnemeHThl COBpeMEHHON (U3UKK aroMoB M Mouiekynl /KBaHTOBbIe uucna:
IIaBHOE KBAHTOBOE YHCIIO, OPOUTAIbHOE KBAHTOBOE YMCIIO, MAarHUTHOE KBAHTOBOE
YHCII0, CIIMHOBOE KBaHTOBOE yucio. [IpaBuia or6opa. [Tpuaumn [Maymu. IMpuHnmn
MHHHUMYyMa 3Hepruu. [lepronuueckas cucrema anemenToB /.M. Menneneesa./

57. Crpoenne sapa aroma /Monenu cTpoeHus aroMHoro siipa. OO0o3HaueHHe
aroMHbIX spep. M3oronsl. M300aper. M3otonsl. [edexkr maccel. DHeprus cBsi3u.
Snepubie cuibl./

58. PagmoaktuBHocTh /  IloHATHE  «pamMOaKTHBHOCTH».  EcTecTBeHHas
paaroakTUBHOCTh. VICKyCCTBEHHAss paJMOAKTHMBHOCTh. THIBI pagUOaKTHBHOTO
pacnmama: anbda-, Oera-, rTamma-pacmnajn. Ilepwox monmypacmaga. 3akoH
paaroaKTUBHOTO pacmnania. /

59. Snepubie peakuuu /TloHsiTHe «siepHble peakiny. Cxema silepHON peaklnu.

39




MasTHHKa

Tunbl siAEPHBIX PEAKIMA: PeaKIHs AaHHUTWISLUH, PEaKIMu ACICHHS sAep, PeaKiiu
CUHTE3a szep./

60. DnementapHbie
Knaccudukarus smeMeHTapHBIX YaCcTHIl. B3anMoaelCcTBHE AIICMEHTAPHBIX YaCTHII.
Kgapku. @yHmaaMeHTaIbHbIE B3aUMOICHCTBHSL./

61. M3mepeHue IIOTHOCTH CIMPTa

62. H3mepeHue IUIOTHOCTH PACTBOPA COIU

63. H3mepeHne UMITyIIbCa T J0 B3aUMOACHCTBHS

64. H3mepeHre UMITyIbCa T MOCIEe UX B3aNMOICHCTBUS

65. HMccnemoBaHue 3aBHCUMOCTH YITIOBOTO YCKOPEHHSI BPAIAIONIETOCS Tela OT
MOMEHTa BpallaloLel CUIIbI

66. HccrnemoBaHue 3aBHCUMOCTH YITIOBOTO YCKOPECHHSI BpAIIAIOIIETOCsl Tela OT
MOMEHTA WHEPIIUU

67. HaOmromeHue BIWSHUS JUIMHBI MATEMAaTHYECKOTO MAasTHHKA HA TEPHO] €ro
KoJIcOaHus

68. H3mepenue yCKOpEeHHUs CBOOOMHOTO TMAJCHUS METOJOM MAaTeMAaTHYCCKOTO

69. Mzmepenne
MICHXPOMETPOM
70. M3mepeHne OTHOCHTEIHHON BIQ)KHOCTH BO3yXa CTATHYECKUM IICHXPOMETPOM
71. M3mepeHne OTHOCHUTEIBHON BIQKHOCTH BO3yXa THTPOMETPOM BOJIOCSHBIM
72. V3mepeHne OTHOCHUTEIBHON BIAXKHOCTH BO3yXa TUrporpadom

73. H3amepenne ko3¢ UIeHTa BI3KOCTH JTUCTHLTUPOBAHHON BOJIBI

74. W3mepenne ko3¢ UIIEHTA BI3KOCTH CIHPTa

75. H3smepenue ko3¢ GuIMeHTa MOBEPXHOCTHOTO HATSKECHUS JKUIKOCTH

76. HccnenoBaHue ynpyrux CBOMCTB KOCTHOW TKaHH

77. HaOmromeHue oCIHIUIOTpPaMMBbI IEPEMEHHOTO TOKa

OCHMJIOTPaMMBl  OJTHOIOJIYTIEPUOAHOTO  BBIPSIMIICHHS

OTHOCHUTEILHOMI BJIQXKHOCTH BO3ayXa ACIUPaAIIUOHHBIM

78. HaOmonenne
MepEeMEHHOTO TOKa
79. HaOmonenne
HEePEMEHHOTO TOKa
80. M3mepeHne HHIYKIUH MarHUTHOTO TIOJIS

81. M3mepeHue >IeKTPONPOBOAHOCTH KHBOU TKAaHU

82. M3mepeHue ynenpbHOTO COMPOTUBIICHUS )KUBOH TKaHH

83. H3mepenue yBenmueHHUs 00bEKTHBA U BEIMIHMHBI MUKPOOOBEKTa

84. Omnpenernenue anepTypsl U Mpe/elia pa3penieHuss MUKPOCKOIa

85. H3mepeHue OCBEIICHHOCTH B JlaDopaTtopuu

86. M3mepeHue CHIIbI CBETA JAMIThI HAKATUBAHUS

87. M3mepeHue JUIMHBI CBETOBOW BOJIHBI NPHU IPSIMOM M HAKJIOHHOM NaJCHUU
CBETOBBIX JIyde

88. M3mepeHne KOHIEHTPAMK PACTBOPOB ONTHYECKH aKTUBHBIX BELIECTB

89. HaOmoneHue CIIeKTPOB HCITyCKaHUS CBETa

90. HaOmromeHue CIICKTPOB MMOTIIONISHHSI CBETa

OCHUJIIIOTpaMMbl JABYXIIOJIYTIEPUOIHOTO BBITIPAMIICHUSA

YacCcTHUILbI /Tlousite «IJICMCHTApPHBIC HacTUlbD).

Ixana u KPpUTCPUH OLCHHUBAHUSA OTBCTA o6yqa}omeroc;{ IMPEACTABJICHLI B Ta6J'II/II_Ie.

xanaa Kpurepun oueHuBanus
- 00yJaroImuiics MOJHO YCBOWJ YIeOHBIH MaTepHa,
- I[OKa3blBa€T 3HAHUE OCHOBHBIX MOHATUN JUCUUIUIMHBI, TPAMOTHO IMOJb3yeTCs
TEPMUHOJIOTUEN;
- MpOSIBIISICT YMEHHE aHAIM3UPOBATh M 0000mars MHOOPMAIMIO, HABBEIKU CBS3HOTO
OINUCAaHMA SIBICHUH U MPOLECCOB;
Orenka 5 - JEMOHCTpUpPYEeT yMEHHME  M3Jararb Marepuajl B OMNPEJEICHHON JIOIrMYEeCKOM
(oTIaHO) IIOCJIEJ0BATENBHOCTH;
- TIOKa3bIBAET YMEHHE WIUIIOCTPUPOBATh TEOPETUYECKHE IOJIOKEHUS KOHKPETHBIMHU
TpuUMepamus;
- IEMOHCTPUPYET CPOPMHUPOBAHHOCTH U YCTOMIMBOCTH 3HAHHUM, YMEHUI U HABBIKOB,;
- MOTYT OBITH JONYIIEHBI OJHA—/[BE HETOYHOCTH MNPH OCBEIICHUH BTOPOCTEICHHBIX
BOIIPOCOB
- OTBET YAOBJIETBOPSIET B OCHOBHOM TPeOOBAHUAM Ha OICHKY «5», HO IIPH 3TOM HMeEET
Ouenka 4 MECTO OIMH U3 HEIOCTaTKOB:
(xopoto) - B YCBOGHHH Y4eOHOTO MaTepraia JIOMyIIeHb! IpoOeibl, He MCKAa3UBIINE COEPKaHNe

OTBETA;
- B M3JIO)KCHUH MaTepHaja JOMYIICHbI He3HAUNTEIIbHbIC HETOYHOCTH
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- 3HAaHUMC OCHOBHOIO IIPpOTpaMMHOI0O wMar€puajia B MHUHHUMaJIbHOM 061;eMe,
NOTrpCIIHOCTH HEIIPUHIUIIUAIBHOIO XapaKTEpa B OTBETC HAa 3K3aMCHC: HCIIOJHO HWIIN
HEMOCJICAOBATCIILHO PACKPLITO COACPIKAHUC Marepuala, HO IOKa3aHO O6H16€
TIOHUMAaHUEC BOIIPOCOB;

Onerka 3 - HMEIUCh 3aTPyAHCHUS WM JOMYIICHBl ONIMOKA B ONPEHCIICHUH TOHSITHIA,
(YIOBIETBOPUTEIHHO) .
WCTIONB30BAaHUH TCPMHUHOJIOTUH, OMWCAHWM SIBJICHUH M MPOIECCOB, HCIPABICHHBIC
TI0CJIe HaBOSILIUX BOIIPOCOB;
- BBIABJICHA HENOCTAaTOYHAas  CPOPMHUPOBAHHOCTh 3HAHWN, YMCHHHA U HAaBBIKOB,
00YYaIONIHMIACS HE MOXKET MPUMEHHUTh TEOPUIO B HOBOM CHTYaIlUU
- mpo0Oenbl B 3HAHUSAX OCHOBHOTO MPOrPAMMHOIO Marepuaja, HPUHIIMITHAILHBIC
OLIMOKH NPU OTBETE HA BOIIPOCHI;
- 00Hapy»XCHO HE3HAHHE WM HEITOHMMaHHWe OOJNIbIIEeH WiIW HamOoee BaKHON 4acTH
Ouerika 2 y4eOHOTO MaTepHana,

(HEeYIOBIIETBOPHUTEIBEHO)

- IOTTyIIIeHBI OIIMOKU B OIIPEeNICHIH MTOHATHH, TPU MCIIOIF30BAaHUN TEPMHUHOJIOTHH, B
ONMCAaHWH SIBICHUH W TIPOLIECCOB, KOTOPHIE HE HCIPABICHBI MOCIE HECKOIBKHIX
HABOZSIIINX BOIIPOCOB,

- He c(OPMHUPOBAHBI KOMIIETECHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHS U
HABBIKH

TecToBBIC 3a1aHUS 110 TUCIIUILIIMHE

No OlLieHOYHBIE CPEICTBA Kon u HanmeHoBanue
UH/IUKaTOpa KOMIIETCHIIUU
1 1. Bce, 9TO Hac OKpYy»KaeT, YTO MO3HAETCSA C IOMOIIBIO OPTaHOB YYBCTB, Na-1. VK-1

Ha3bIBAETCA ...
1) BerecTBOM
2) marepueit
3) monem

4) temom

1) BemecTBOM
2) MOneKynoi
3) nonem

4) atomom

1) BemecTBOM
2) MONeKyI0i
3) monem

4) atTomoM

2. BI/IZ[ MaTepum, U3 KOTOPOTo COCTOAT TCJla, HA3bIBACTCA ...

3. Bun Marepuu, HOCPEACTBOM KOTOPOTO B3aMMOACHCTBYIOT TeJla, Ha3bIBAETCS ...

4. TpaBUTALIMOHHOE B3aUMOJIEHCTBHE OCYIIECTBISAETCA MEXKITY 3a cyer
IPaBUTALMOHHOTO IOJI.

1) Tenamu, 06JaTAFOMIMMH MaCCOM MOKOS

2) TenamMu 00JANAIOIIMMHE 3aPsITIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKIOHaMM BHYTpPH sApa aromMa

5. DnekTpoMarHuTHOE B3aUMOJICHCTBHE OCYIIECTBISETCS MEXTY , 33 CUeT
QJICKTPOMArHuTHOIO ITOJIA.

1) Tenamu, 00nagaIOMIMMU MAaCCOM MOKOSI

2) TenaMu 00JIaAAOIIMMH 3aPSIOM

3) aneMeHTapHBIMH YaCTUIIAMH

4) HyKJIOHaMH BHYTpU sipa aTomMa

6. Cnaboe B3aMOJICHCTBUE OCYIIECTBISIETCS MEKY ...
1) Tenamu, 00NAAIOIIMMH MaCcCOM MTOKOS

2) Tenamu 008 JaOLIMMU 3aPsIIOM

3) aeMeHTapHBIMK YaCTUIIAMHU

4) HyKJIOHaMH BHYTpPH siIpa aromMa

7. CuiibHOE B3aMMOJICHCTBHE OCYIIECTBISACTCS MEXKY ...
1) tenamu, 00JIAIAIOIUME MACCOM MOKOS

Ocy1ecTBIsET MOUCK,
KPUTUYECKUH aHAIIU3 U
CHHTE3 MH(pOpMAIINH,
IIPUMEHSIET CUCTEMHBIN
HOAXOA JJISl pELICHUS
MOCTaBJICHHBIX 3a]1a4
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2) Tenamu 00aAIOIIIMHE 3aPSIIOM
3) aneMeHTapHBIMH YaCTULIAMH
4) HyKJIOHaMH BHYTpH sipa aTomMa

8. (dopMa IBIKEHHS MAaTEPHH BKIKOYAET B CeOsS U3MEHEHHS,
HPOKCXO/ISAIIKE HA YPOBHE 0OIIECTBA, OOIIECCTBEHHBIX OTHOLIECHUIA.

1) dusnueckast

2) Xumuueckas

3) Buonornyeckas

4) CounanpHas

9. (dopma IBIDKEHUS MaTepUH BKIIIOYACT B CeOsI IPOIIECCHI,
CBSI3aHHBIC C MPEBPAICHIEM BEILECTBA, PEATU3yeTCsl Ha YPOBHE MOJICKYJIbI
1) dusnueckast

2) XuMuueckast

3) Buonoruyeckas

4) CounanbHast

10. (hopma IBIDKCHHS MaTepUU BKIIOYAET B ceOs TBIKECHHUE
9NEMEHTAPHBIX YaCTHII M HOJIEH, peanu3yeTcs Ha YPOBHE MHKPOCTPYKTYPEI
(MoJekyna, aToM, SIIEMEHTAPHBIC YaCTHLIbI)

1) dusnyeckas

2) Xumudeckast

3) Buonoruueckas

4) CounanpHas

11. (bopMa JIBIKCHUS] MaTepUH BKIIOYAeT B ce0st (QyHKIIMOHUPOBaHHE

1 pa3BHUTHUE )KUBBIX OPraHU3MOB, PEATU3YETCS HA YPOBHE KIIETKH
1) Ousnueckast

2) XuMuueckast

3) Buonoruueckas

4) ConmanbHas

12. B 3aBUCHMOCTH OT BUJAa TPACKTOPUN MEXAHNYICCKOC NBUIKECHHUC MOXKET OBITS ...

(BrIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)
1) npsiMonuHeHOE

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 10 OKpPYKHOCTH

13. B 3aBUCHMOCTH OT XapakTepa U3MEHEHHSI CKOPOCTH Pa3INYalOT JBHKCHHUE . ..
(BrIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)
1) npsiMonuHeiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONHHEHHOE

6) 110 OKPYKHOCTH

14. Bekrop ckopocCTH BCerza ...

1) coBnagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONIOKEH HATIPABJICHHIO BHKCHHUS Tela
3) coBmagaeT ¢ HaNpaBJICHUEM JBHKCHHUS Tela

4) IPOTUBOIOJIOKHO HATIPABJIEH BEKTOPY YCKOPEHUS

15. Ecnu Teno ABIKETCSI 3aMeJJIEHHO, TO BEKTOP YCKOPEHHS BEKTOPY
CKOPOCTH.

1) conanpasien

2) mepIeHIHKYISIpeH

3) HanpasiieH POTUBOIOIOKEHO

4) pacroyioKeH MO YIJIOM K
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16. Ecnu Teno IBHKETCS YCKOPEHHO, TO BEKTOP YCKOPEHHUSI BEKTOPY
CKOPOCTH.

1) pacnonoxeH o yIioM K

2) nepreHUKyIsIpeH

3) IPOTUBOIIONIOKHO HATIPABIIEH

4) coHarnpasiicH

17. Ecnu pykosiTKa MPaBOro BMHTA BPAIL[ASTCsI B HANPABICHAN JBIKCHUS TEJa T10
OKpPYKHOCTH, TO IIOCTYATEIbHOE IBIKCHIE BUHTA YKAKET HAIIPABICHUC
BEKTOpA. ..

1) yriioBoro mepeMenieHus

2) yIIoBoit CKOPOCTH

3) ymioBoro yckopeHus

4) MOMEHTa HUMITYIIbCa

18. BekTop yIIOBOTO YCKOPEHHUS COHAIPABICH C BEKTOPOM YITIOBOW CKOPOCTH HPH
JIBHYKCHHUH.

1) paBHOMEpHOM

2) paBHO3aMEVICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

19. BekTop yIJI0BOrO YCKOPEHHS IPOTHBOIIOIOKHO HAMIPABJIECH BEKTOPY YIIOBOM
CKOPOCTH MPH JIBUKEHHH.

1) paBHOMEpHOM

2) 3aMeIJIEHHOM

3) paBHOYCKOPEHHOM

4) HepaBHOMEPHOM

20. CropocTtb Mstua Maccoi 50 T, OpOIIEHHOTO BEPTHKAIBHO BBEPX, MEHSIETCS 110
3akoHy v=12-10t. 3HaueHrne MOYIsI UMITyJIbCa Ms4a Yepe3 2 CEKYHIbI TOCIIE
HayaJyia IBWKEHUS paBHO _ krem/c. (0,4)

1)0/4

2) 400

3)-0/4

4)4

21. Cropoctb Mstiua Maccoii 100 1, OpOIIeHHOTO BEPTUKAILHO BBEPX, MEHSETCS 110
3akoHy v=40-8t. 3HaueHre MOy UMITYJIbca Ms4ya uepe3 4 CeKyH/Ibl Iociie Hadaia
JIBIYKCHUS PAaBHO Krem/c.

1)-0,8

2) 800

3)0,8

4)8

22. JlaHBI TpH TelNa: CILIONTHOM TUCK, TOHKOCTEHHBIN MITHHAD (TpyOa) u map,
NpUYeM Macchl m ¥ paauychl R ocHOBaHHMH JMcKa U TPYOBI M painyc mapa
onuHakoBbl. Och BpallleHHs! IPOXOAUT Yepe3 LeHTp Teda. J[iss MOMEHTOB nHepLui
paccMaTpuBaeMbIX TeJl BEPHBIM SIBISIETCS yTBEPKICHHUE, UTO ...

1) HanGONBIINM MOMEHTOM HHEPIIMU OOJIATAET IUCK

2) HaubOJIBLIMM MOMEHTOM MHEPIMH 00J1aaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX T OJMHAKOBBI

4) HanOONBIIMM MOMEHTOM HHEpLHHK obnanaer Tpyoa

23. JlaHbl TpH TeNa: CIIOIIHON JIMCK, TOHKOCTEHHBIN HnHIp (Tpyda) u map,
IpUYeM Macchl m ¥ paauychl R ocHOBaHMI TMcKa U TPYOBI M pajyyc mapa
onuHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LEeHTp Tela. J{iss MOMEHTOB HHepIui
paccMaTpuBaeMbIX TeJl BEPHBIM SIBJISIETCS yTBEPXKICHHUE, UTO ...

1) HaMMEHBIIIMM MOMEHTOM HHEPIMHU 001a1aeT JUCK

2) HaMMEHBITUM MOMEHTOM UHEPLUK 00JIa1aeT mmap

3) MOMEHTBI HHEPIIUH BCEX TPEX TEI OJMHAKOBBI

4) HaMMEHBIIUM MOMEHTOM MHEPLIMH 001a1aer Tpyoa
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24. Eciil BeKTOPBI CHJIBI M IEPEMELICHHUS COHAIIPABIICHBI, & YTOJI MEXKAY HUMH
paBeH 0, To paboTa, COBEpIICHHAS CUJIOH ...

1) paBHa HyTIO

2) MakcHUMallbHa U MOJIOKHUTEIbHA

3) monoxxuTeapHa

4) MaKcUMaNbHa U OTPHLATEIbHA

25. Ecnu BEKTOp CHITBI IEPIICHANKYIIAPEH BEKTOPY IepeMeIeHus, To padoTa,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyITIO

2) MakCHMaJIbHA ¥ TIOJIOKUTEIIbHA

3) monoxxuTeapHa

4) MaKcUMaNbHa W OTPHLATETIbHA

26. Ecniu yronm Mexxly BEKTOpaMH CHIIBI M iepeMeltieHns pasel 180, To pabora,
COBEpLIEHHAs! CHIIOH ...

1) paBHa HyTIO

2) oTpunarenbHa

3) monoxuTeIRHA

4) MakcuMaJbHa U OTpHLATETIbHA

27. Ha gacTuity, HaXoAAIIyIocs B Hadalle KOOPANHAT, IEHCTBYET CHIla, BEKTOP
KOTOPO# ompexnersiercs BeipakeaneM F=2i -3j. Pabora, coBepIeHHast 3Tol CHIION
MY [IepeMeIEHNH YaCcTUIIbI B TOUKY ¢ KoopauHatamu (5;0) paBHa Jox.
1)-15

2) 25

3) 23

4) 10

28. Ha gacTuity, HaxoAsAIIytocs B Hadalle KOOPANHAT, IEHCTBYET CHIla, BEKTOP
KOTOpOH ompexnensiercs BeipakeHneM F=4i +3j . Pabora, coBepieHHas 3TOH CHION
IIPH NIEpEMEIIEHIH YaCTUIBI B TOUKY ¢ KoopanHatamu (0;5) paBHa k.

1) 15

2) 25

3) 23

4) 10

29. Ha vacTwuiry, HaXOASIIYIOCs B Ha4ajie KOOPMHAT, ICHCTBYET CHJIA, BEKTOP
KOTOPO# omnpezessiercs: BeipakenreM F=2i +3j . Pabota, coBepIieHHas 3TON CHION
MY NIepEeMEIEHUH YaCcTUIlbl B TOUKY ¢ KoopauHatamu (5;5) paBHa _ JIx.

1) 15

2) 25

3)23

4) 10

30. Ha wacTuiy, HaxoAsIIytocs: B Hadaje KOOPIMHAT, ACHCTBYET CHIIA, BEKTOP
KOTOPO# omnpezessieTcs: BeipakerneM F=4i -5j . Pabora, coBepiieHHast 3Toi Cuiioi
MY NIepeMEeIEHUH YaCcTUIlbl B TOUKY ¢ KoopauHatamu (2;-3) paBHa _ JIx.
1)-15

2) 25

3) 23

4) 10

31. Ilpu ymMeHbLICHHH B 4 pa3a JUIMHBI HUTH MATEMAaTHYECKOTO MasiTHUKA IEPUOJ
KOJICOaHHUs ...

1) He u3MeHUTCS

2) yBennuutcs B 4 pasa

3) yBenmuurcs B 2 pasa

4) ymeHbIIUTCS B 2 pasa

32. Tlpu yBenuueHuu B 4 pa3a [UIMHBI HUTH MaTeMAaTHYECKOTO MAassTHHKA U
YBEJIMUEHUH MaccChl Ipy3a B 4 pa3a, mepuo KOIeOaHus ...
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1) He U3MEHHUTCS

2) yBenuuurcs B 4 pasa
3) yBenuuurces B 2 pasa
4) ymeHbLIUTCS B 2 pasa

33. Ipu yBenuueHHH Macchl rpy3a B 4 pasa nepro; KoJaeOaHus Py KUHHOTO
MasTHHKA ...

1) yBenmuurcs B 2 pasa

2) He U3MEHHUTCH

3) yBenmuutcs B 4 pasa

4) ymeHbIIATCSA B 2 pasa

34. Tlpu yBenuveHHH B 2 pa3a Macchl Ipy3a M YBEITMICHHHU KECTKOCTH TPYKHHBI B
2 paza, nepuo KojaeOGaHus MpyKUHHOTO MasTHHKA ...

1) He u3MeHHUTCS

2) yMEHBIIUTCS B 2 pa3a

3) yBenuuurcs B 2 pasa

4) yeenuuuTcs B 4 pasa

35. B ocHOBE CIIEIHAIBHOM TEOPUH OTHOCHTENBHOCTH ...

1) OBLT ONTOKEH SKCIIEPUMEHT, TOKA3aBIINi HE3aBHCUMOCTH CKOPOCTH CBETA OT
CKOPOCTH JBMKCHHS HCTOYHHMKA W TIPHEMHHKA CBETA

2) GBUT MOJIOXKEH KCIIEPUMEHT TI0 H3MEPEHHIO CKOPOCTH CBETA B BOJIE

3) GBUTH TIOJIOKEHBI TIPEACTABICHUS O TOM, 9TO CBET ABISETCS KoJeOaHHeEM
HEBUIUMOTO 3upa

4) GblIa MONOXKEHA TMITOTE3a O B3aHMOCBSI3H MacChl M YHEPTUH

36. IIpu ycTaHOBICHUH COOTHOIICHUS MEKIY 3aKOHAMHU KJIaCCUYECKOW MEXaHUKH U
CIIEIUANBHON TE€OPUU OTHOCUTENBHOCTH BEPHBIM YTBEPKICHUEM SBIISETCS ...

1) BTOpBIE MOJHOCTHIO OMPOBEPTAIO MEPBhIE

2) BTOpbIE MEPEXO/AT B MEPBbIC PH JIBIKCHUH YACTHI[ CO CKOPOCTHIO MHOTO
OoIbIIe CKOPOCTH CBeTa

3) mepBbIe ePeXOIsIT BO BTOPHIC MPH OMUCAHUN MUKPOYACTHIT

4) BTOpBIE MEPEXOIAT B MIEPBbIC P JBIKSHUH YaCTHI[ CO CKOPOCTHIO MHOTO
MEHBIIIE CKOPOCTH CBETa

37. CKOpOCTb CBETa B BAKyyMe HE 3aBUCHT OT CKOPOCTH JBIKECHUS HCTOYHHKA K
HAOJFOAATEIIS — 3TO MPHHITHII ...

1) oTHOCHTENBHOCTH

2) mMOCTOSIHCTBA

3) HE3aBUCUMOCTH

4) coOTBETCTBHS

38. ®usnyeckue SBICHNS B OMMHAKOBBIX YCIOBHAX MPOTEKAIOT OMMHAKOBO BO BCEX
MHEPUHUAIbHBIX CHCTEMAX OTCYETa — 3TO IPHHIIMII ...

1) oTHOCHTENBHOCTH

2) JIOTOIHATEBHOCTH

3) cooTBeTCTBUS

4) He3aBHCHMOCTH

39. Kocmuuecknii Kopabitb ¢ IByMsT KOCMOHABTAMH JIETHT cO CKOpocThio v=0,8¢C (C
- CKOPOCTb CBETa B BaKyyMe) B CUCTEME OTCUETa, CBI3aHHOW C HEKOTOPOM
wianeTo. OQUH U3 KOCMOHABTOB MEJJICHHO IIOBOPAYMBAET METPOBBIN CTEPIKEHD U3
MOJIOKEHUS 1, MePIICHIUKYIIIPHOTO HATIPABJICHUIO IBHKCHUS KOPaOIs, B
MOJIOKEHHE 2, TapaljieIbHOE HApaBICHUIO IBIXKEHUS. [[I1Ha 3TOro CTepKHs ¢
TOYKH 3pEHIsI HAOIIOaTelIs, HAXOMAIIETOCs Ha TUIAHETE, ...

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

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

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

4) usmensiercs ot 0,6 M B oyoxkenuu 1 10 1,0 M B mosiokeHun 2

40. Kocmuueckuii kKopadib ¢ ByMsi KOCMOHABTaMH JIETUT €O ckopocThio v=0,8c (c
- CKOPOCTb CBETa B BaKyyMe) B CUCTEME OTCUETa, CBA3AHHON ¢ HEKOTOPOH
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wianeToi. OfrH U3 KOCMOHABTOB MEIJICHHO [TOBOPAYMBACT CTEPXKEHb AaHHO#M 0,6
M U3 MOJIOKEHUS |, MapauieIbHOTO HAPABICHUIO IBUYKEHUS KOPaOJIs, B
MOJIOKEHHE 2, MEPIEHAUKYIIIPHOE HANPABICHUIO ABIKEHUS. J{JIMHA 3TOTO CTEPKHS
C TOYKH 3PCHUS HAOIIOIATeNsl, HAXOASIICTOCS Ha IIaHETE, ...

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

2) m3mewnsiercst ot 1,0 M B monoskeruu 1 10 1,67 M B onoxkeHuu 2

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIINH

4) usmensiercs ot 0,6 M B nonoxkenun 1 10 1,0 M B oJI0KEHUH 2

41. Kocmuueckuit Kopabib JeTUT co ckopocThio v=0,8¢ (¢ - CKOpOCTb CBETa B
BaKyyMe) B CHCTEME OTCYETa, CBI3aHHOU C HEKOTOpoii mraneToit. OnuH U3
KOCMOHABTOB MEIJICHHO TOBOPAaUYNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUS 1,
MEPIICHIUKYIISIPHOTO HATIPABJICHUIO JIBHKCHUS KOPAOs, B MOJOKEHUE 2,
napajuiesibHOE HaMPaBJICHUIO IBUKEHUA. JIJIMHA 3TOTO CTEP>KHS C TOUKH 3PEHUS
JIPYroro KOCMOHABTA ...

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

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

3) pasna 1,0 M nipu 110601 €10 OpUEHTAIIUH

4) uzmenstercs ot 0,6 M B monoxenuu 1 1o 1,0 M B onoskeHnn 2

42. Kocmuueckuit Kopabib JETUT co ckopocThio v=0,8¢ (¢ - CKOpOCTh CBETa B
BaKyyMe) B CHCTEME OTCYETa, CBA3aHHON ¢ HEKOTOpOii raneToit. OauH u3
KOCMOHABTOB MEIJICHHO TOBOPAaUYHNBACT METPOBBII CTEPKEHD U3 TIOJIOKCHHUS 1,
MapajuIeIbHOTO HAMIPaBJICHUIO ABIKCHUS KOPalIls, B MTOJIOKCHHUE 2,
MEPIICHAUKYISIPHOE HAMTPABICHUIO JIBIDKCHHUS. J[JIMHA 3TOTO CTEPIKHS ¢ TOUKH
3pEHUs APYroro KOCMOHABTA ...

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

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

3) pasna 1,0 M npu 1100601 €10 OpUEHTAIMH

4) usmensiercs ot 0,6 M B onoxkenuu 1 10 1,0 M B mosnokeHuu 2

43. BpoyHOBCKOE ABIKCHUE TIOATBEPIKAACT CYILECTBOBAHHUE ...
1) B mpupoie ueasbHOro rasa

2) Xa0TUYECKOTO TEILIOBOTO ABMIKEHHS ATOMOB M MOJICKYJT

3) BSI3KOCTHU XKUAKOCTEH

4) cBepXBBICOKOTO BaKyyMma

44. YtoObl CKOPOCTH JIBUKEHHUsSI OPOYHOBCKHX YACTHI] YBEIHUMIACh HEOOXOIUMO
...(BBIOepuTe Bce BepHBIE BAPHAHTHI OTBETA)

1) yBeNUYHUTh TEMIIEPATYPY

2) YMEHBIIUTh TEMIICPATyPy

3) yBenn4uTh Maccy OpOYHOBCKOH YaCTHIIBI

4) yMEeHbLIUTb Maccy OpOyHOBCKOM YaCTHUIIBI

5) yBeIUYNTH KOHIIEHTPALMIO YaCTHI]

45. TIpu yBenM4eHNH KOHICHTPALMH MOJIEKYIT HeaIbHOTO ra3a B [Ba pasa
JaBIICHHE Ta3a ...

1) yBenuuurcst B 2 pasa

2) yMeHbIIUTCS B 4 pa3a

3) ymeHbIuTest B 2 pasa

4) He U3MEHHTCSI

46. [Ipn yMEHBIICHHH CKOPOCTH JIBIKSHHS MOJICKYJ B 4 pa3a JaBlIeHHE ra3a
pasa.

1) yBenuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuuunocs B 4

4) yMeHbLINIOCH B 2

47. JlaBeHue uIeambHOTO OTHOATOMHOTO Ta3a YBEMYIIOCH B 4 pa3a Impu 3TOM
CPEIHSS CKOPOCTh IBIDKEHHUS MOJIEKYT  pasa.

1) yBenuumiocs B 2

2) YMEHBIIUIOCH B 4
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3) yBenmuuuinocs B 4
4) yMEHbLINIOCH B 2

48. CpenHsisi CKOPOCTh JIBHKSHHUSI MOJICKYJI HICaIbHOTO OJHOATOMHOTO Ta3a
yBeIUuuiIach B 4 pasza, mpu 5TOM JaBlieHHe raza ____ pa3 (-a).

1) ymeHbIIHIOCH B 16

2) YMEHBIIUIOCH B 4

3) yBenmumniock B 16

4) yeenuuuniocs B 4

49. JlaBneHue naecadbHOTO ra3a Ha CTEHKH COCY/Ia 3aBUCHT OT ... (Beibepute Bce
BEpHBIC BapUAHTHI OTBETA)

1) popmsl cocyna

2) KOHIICHTPAIIMH MOJICKYJT

3) Temmepatypbl

4) CKOPOCTH ABMKCHUS MOJICKYJT

5) o6bema cocyna

6) BHELIHETO JaBICHUS

50. Ipu yBenuueHnn QaBiIeHAs B 3 pa3a U yMeHbIIeHHH o0beMa B 2 pasa
abCOJIOTHAS TeMIIepaTypa HAeanbHOro ra3a _ pas (-a).

1) yBenuuurcsi B 6

2) ysenuuurcs B 1,5

3) ymeHbIuTCs B 6

4) ymenpmTes B 1,5

51. IIpu yBenuueHHH TeMIepaTypsl H 00beMa HJIeaIbHOTO Ta3a B 2 pasa, ero
JaBJICHHUS ...

1) He u3MeHHUTCS

2) yMeHBIIUTCS B 4 pa3a

3) ymeHbIIUTCS B 2 pasa

4) yBenmuuTes B 4 pasa

52. UneabHblii ra3 MOCTOSHHOM MACChI CKAJIM TaK, YTO €r0 JaBlICHUE
YBEJINYUIIOCH B JIBA Pas3a, a 00eM YMEHBIIWICS BIBOE. [IpH 3TOM Temreparypa
rasa...

1) yBenuumiach B [Ba pasa

2) yMEHBIIUIACH B 2 pa3a

3) He U3MEHMIIACh

4) yBenuuunach B 4 pasa

53. lnst pacnpenenenns MakcBesia BEpHBIM SBISIETCS yTBEPXKICHHUE . ..

1) no3BossieT paccyuTaTh A0 MOJICKYJ, CKOPOCTH KOTOPBIX 3aKJIIOUCHBI B THOOOM
3aJJaHHOM MHTEpBaJle CKOPOCTEN

2) Haubonee BepOATHAsSI CKOPOCTh MOJIEKYII 3aBUCHT TOJIBKO OT TEMIIEPATyphl U He
3aBHUCHUT OT POJIa MOJIEKYI

3) mroniaak Moja KpUBO pacTeT ¢ HOBBILICHHUEM TEMIIEPaTypbl

4) npu MOHIKEHUH TEMIIePATyPhl BETMYHHA MAKCHMYMa (DYHKIIMH YMEHBIIACTCSI

54. JIna pacupenenenns MakcBeiia BEPHBIM SBISIETCS YTBEPKICHUE, YTO MPH
IMOHM)KEHUU TEMIIEPATYPHI ...

1) nanboJiee BepOATHASI CKOPOCTH MOJIEKYJT YMEHBIAETCSI

2) BeNnMYMHA MaKCUMYMa (yHKIHH YMEHBIIACTCSI

3) MakcUMyM KpPHBOH CMEIIACTCs BOPABO

4) mowaap Mo KPUBOH yMEHBIIACTCS

55. Jlns pacupeznenerus MakcBesia BEPHBIM SIBISICTCS YTBEPIKACHUE, YTO NPH
NOBBILICHHUH TEMIIEPATYPHI ...

1) HanGosee BepOsITHAasE CKOPOCTh MOJIEKYJI YMEHBIIAETCSI

2) BeNMYMHA MAKCUMYMa (BYHKIIMH YMEHBIIAECTCSI

3) MakCHMyM KPHBO#M CMEIIACTCSI BIICBO

4) mIomIab Mo/ KPUBOH yBEITHUMBACTCSI
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56. Jlns pacupenenenns MakcBesIa BEPHBIM SIBIISIETCS YTBEPIKACHUE, YTO PH
MOHWKEHUH TEMIIEPATYPHI ...

1) mtoraap Mo KPUBOM YMEHbBLIASTCS

2) MakCUMyM KPHBOH CMEIACTCsI BOPABO

3) miomaap Mo KpUBOi yBETHUMBACTCSI

4) BeMYMHA MAKCUMyMa (DYHKIUH YBEIHINBACTCS

57. lnst pacnpenencHnst MaKkcBemIa BEPHBIM SBISETCS YTBEPXKICHHUE, UTO ...
1) npu U3MEHEHNH TeMIepaTypPhI MOJIOKSHHE MAKCUMyMa HE H3MEHSIETCS

2) ¢ yMCHBIICHHEM TEMIIEPATyPhl BEINYMHA MAKCHMYMa yMCHbBIIACTCS

3) npu U3MEHEHNH TeMIIePaTyPhI IUIOIIAIb IO KPHBOW HE M3MEHSIETCS

4) ¢ yBenMUYCHHEM TeMIIEPaTyPhl BEIMYNHA MAKCUMyMa YBEITHIHBACTCS

58. Ecnu, He MeH:Ist TeMIlepaTyphl, B3STh ra3 ¢ 00JblIel MOJIIPHON Maccoi 1
TaKUM K€ YUCIIO MOJIEKYII, TO JUIs pacHpeseneHus MakcBeia BepHBIM sIBIsSeTCA
YTBEPXKJCHHUE ...

1) miotaap Mo KPUBOH YBETHIUTCS

2) BeNMYMHA MAKCHMYMa YMEHbBIIUTCS

3) MaKCUMyM KpHBOH CMECTHTCS BICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCUMyM KPHBOW CMECTHTCSI BIIPaBO, B CTOPOHY OOJBIINX CKOPOCTEH

59. Ecnu, He MEHASA TeMIIepaTyphl, B3SATh a3 ¢ MEHBIICH MOJIIPHONU Maccoi u
TaKUM K€ YUCII0 MOJIEKYJI, TO JUIs pactpenencHns: MakcBenia BepHBIM SBISETCS
YTBEpXKICHHE. ..

1) rutotaap Mo KPUBOH YBETHIUTCS

2) BeNUYMHA MAKCUMYMa YBEITHIUTCS

3) MakCUMyM KpPHBO#H CMECTHTCS BIICBO B CTOPOHY MEHBIIINX CKOPOCTEH

4) MaKCHMyM KPHBOW CMECTHTCSI BIIPABO B CTOPOHY OONBIIIX CKOPOCTEH

60. st n30TepMHYECKOTO MPOoLecca 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

61. Jlist n30XOPHOTO Tpolecca CIpaBeIBbl COOTHOILICHHS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

62. JIns n300apHOTO Tporiecca CrpaBeUINBEl COOTHOIICHHS . . .
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

63. Ipouecc, B X0/ie KOTOPOTO YMEHBILIEHHE BHYTPEHHEH dHEPIUH ra3a Mo3BoJIsIeT
€My COBEPIIUTH PabOTy HaJl BHEIIHIUMH TeJlaMH, Ha3bIBaeTCH ...

1) uzorepmudeCcKuii

2) agnabaTHbIM

3) U30XOpHBIi

4) u3o6apHsIit

64. TIpoiecc, npu KOTOPOM W3MEHEHHE BHYTPEHHEH SHEPIHU PaBHO paboTe, B3ATON
CO 3HAKOM «MHHYC», HA3bIBACTCA ...

1) aguabarHbIM

2) u300apHBIM

3) u30TepMUUECKUM

4) U30XOPHBIM

65. - 3TO HAMPSDKEHHOE COCTOSTHHE TIOBEPXHOCTHOTO CJIOS JKHIKOCTH.
1) IMoBepXHOCTHOE HATSKEHHE
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2) MoJeKyIsapHOE JaBJIeHHE
3) Cuia mOBepXHOCTHOTO HATSKCHUSI
4) KoappuineHT NOBEpXHOCTHOTO HATSHKCHUS

66. SIBnenue 3aKJIFOYAETCS B TOM, YTO CMauHMBAIOIIast 5KUIKOCTh B
KalUIApe NOJHAMAETCS U yCTAHABIMBAETCS BBIIIE, YEM B COOOMIAIOMIUMCS C HUM
IIKPOKOM COCYJIE, @ HECMaUMBAOIIAs JKHIKOCTh OMYCKACTCS M YCTAHABIIMBACTCS
HUJKE, YeM B COOOIIAIOMINMCS ¢ HUM IIHPOKOM COCY/IE.

1) Bsa3kocTH

2) KalMUIPHOCTH

3) IOBEPXHOCTHOTO HATSKEHHSI

4) nudpdyzum

67. KHKOCTh B KAMJUISPE MMOJHUMAETCS U YCTAHABIMBACTCS BBIIIE, YEM
B COOOIIAIOLIAMCS ¢ HUM [IHPOKOM COCY/IE.

1) CmaumnBaromas

2) Bsizkast

3) HecmauuBaromiast

4) UneanbHas

68. JKHUIKOCTD B KAIIMIUIAPE OIYCKAETCS M yCTAHABINBACTCS HUKE, YeEM B
COOOMIAOIIMMCSI C HUM IITHPOKOM COCYIIE.

1) CmaumBaroras

2) Bsizkas

3) HecmauwuBaromiast

4) UneansHas

69. Ecnu cuiibl MpUTSHKEHUS] MEXKIY MOJIEKYJIaMU JKHIKOCTH OOJIbIIE, YeM MEKIY
MOJICKYJIaMH JKHIKOCTH U MOJIEKYJIAMH TBEPIOTO TEJa, TO 3Ta KHIKOCTh
SIBIISICTCS. ..

1) Bs3Koi

2) cMauMBaroIei

3) upeanbHOM

4) HecMa4yMBarOLIEH

70. Eciu cuJibl MPUTSDKEHUS] MEXY MOJIEKYJIaMH KHKOCTH MEHBIIIE, YeM MEXIY
MOJTICKYJTaMH JKHUIKOCTH U TBEPIOTO TENA, TO 3Ta KHIKOCTh SBISCTCS ...

1) Ba3Koii

2) cMauuBaromen

3) uaeanbHOM

4) HecMauMBarOIIEH

71. Tlpu morpy>xeHUX B )KUAKOCTh KAMIUIIPHOH CTEKIITHHOM TPyOKH ypOBECHB
JKUJIKOCTH B HEll TIOMHUMAETCS Ha 4 MM HaJ YPOBHEM KHIKOCTH B COOOIIAIOIIHMCS
¢ HUM cocyze. Eciu B3ATh Kammuisap JuaMeTp, KOTOporo B 2 pasza OolbIie, To
BBICOTA TIOAHATHUS KUAKOCTH B HEM Oy/IeT paBHA MM.

12

2)4

3)8

4) 16

72. Tlpu norpy»eHHH! B KUJKOCTh KaMIUIIPHOH CTEKJSIHHON TPYOKH YPOBEHB
JKMJKOCTH B HEH MOAHMMAeTCs Ha 4 MM HaJl YPOBHEM XHIKOCTH B COOOIIAIOIINMCS
C HUM cocyze. Ecnu B34Th Kanuuisp JuaMeTp, KOTOporo B 2 pa3a MEHbIIE, TO
BBICOTA MOAHATHSA )KUAKOCTH B HEM OyJIeT paBHa MM.

1)2

2)4

3)8

4) 16

73. TBep/ple Tena, aTOMBI H MOJICKYJIBI B KOTOPBIX PACIIOIIOKEHBI YIIOPSII0UECHHO
00pa3yIoT MepUOIHIECKH TIOBTOPSIOLIYIOCS CTPYKTYPY, HAa3bIBAIOTCS ...
1) KpHUCTAITHYECKIMH
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2) U30TPOIHBIMHU
3) amopbHbIME
4) abCoMIOTHO TBEPABIMH

74. TBepaple Tela, B KOTOPBIX aTOMBI W MOJICKYIIBI PACIIONIOKEHBI OECIOPAI0YHO,
Ha3bIBAIOTCS ...

1) kpucTaINYEeCKUMH

2) aHU30TPOITHBIMHA

3) amophHBIME

4) abCOFOTHO TBEPABIMH

75. 3menenne ¢popmsl 1 00beMa TBEPIOTO Teja MO JeHCTBUEM BHEIITHEH CHIIBI,
Ha3bIBAETCA ...

1) nepemernieHreM

2) nebopmarueii

3) cMereHreM

4) pa3BuTHEM

76. Ha3bIBaeTCs Ae(OPMAITHs, TOHOCTHIO HCUE3atomast mociie
TpeKpanieHust JeUCTBHUS CHIL.

1) Yopyroii

2) OcrarouHoi

3) IlnacTryeckoit

4) AbcoroTHOI

77. YtBepxaenue: «OTHocHuTeNbHAs nedhopMaliys IpsAMO MPOIOPIHOHATbHA
nedopMUpYIOLIEit Cuile, TPUXOISILEHCS Ha SAUHUILY TUIOIIAN CEUSHHUS Teay,
CIPaBEIMBO IS 3aKOHA ...

1) Bopesu — XKropena

2) T'yk

3) Herotona

4) Iackains

78. Ecnu yBenmuuuTh B 2 pasa 3HaueHue Ne(hOPMUPYIOLIEH CUIIBI, HE MEHSIS
IUIOIIa/1b MOIIEPEYHOT0 CeYEeHHs Tella, TO 3HaUYCHIE OTHOCHTEIBHOM AedopManuu. . .
1) He M3MEHHUTHCSI

2) yMEHBIIUTHCS B 2 pa3a
3) yBenmuurcs B 4 pasa
4) yBenuuuTcs B 2 pasa

79. Eciiv yMeHBIINTD B 2 pa3a 3HaueHUE Je(GOPMUPYIOIIEH CHIIBI, HE MEHSIS
TUIOIIA/E TTOTIEPEYHOTO CEUEHHUS TeJla, TO 3HAaUCHNE OTHOCHTENBHOM Je(opMaIlyy. . .
1) He U3MEHUTHCS

2) YMEHBIIUTRCS B 2 pasa
3) yBenmuurcs B 4 pasa
4) yeenuuuTes B 2 pasa

80. s renms (He) uucno creneHeit cBOOObI 1 paBHO ...
1
2)3
3)5
4) 6

81. lnst aToMapHOTO BOAOPO/A YUCIIO CTETIEHEeH CBOOOIBI 1 PaBHO ...
11
2)3
3)5
4) 6

82. Ipu ycnoBuH, 4TO MMEIOT MECTO TOJIBKO MOCTYIATEIbHOE U BpallaTeIbHOES
JIBIDKEHHE, JJIs1 BOASHOTO TTapa YHCJIO CTENeHelH CBOOOABI i PaBHO ...

1

2)3

50




3)5
4)6

83 HpI/I YCJIOBUH, YTO UMCIOT MECTO BCC TPpU BUJAa ABUKCHUA (HOCTyHaTeJ'II)HOC,
BpalaTejIbHOC U KO.]'Ie6aT6J'H)HOC), JJI1 BOASAHOIO Iapa 4Yucjio 1 PaBHO ...

1) 10

2)3

3)5

4)6

84. IIpu ycrmoBun, 9T0 IMEIOT MECTO BCE TPHU BHIA IBIKEHUS (ITOCTYTIaTeIbHOE,
BpallaTeJIbHOE U KOJIeOATeNIbHOE), IS MOJIEKYIIBI BOIOPO/a YUCIIO CTEIeHeH
CBOOOJIBI 1 PABHO ...

1) 10

2)3

3)7

4) 6

84. N neanrsHOMY OTHOATOMHOMY Ta3y Hepenann konmaectBo Teriotsl 700 Ix u
ra3 coBeput padbory 600 /Ix. BHyTpeHH: SHeprus ra3a mpu 3ToMm paBHa __ JIxK.
1o

2) 100

3) -100

4) 1300

86. Ecnu uneanbHblii ra3 oTnan konumdectso Teriotsl 100 [k, npu atom ero
BHYTPEHHsA 3Heprus ymenbumiaachk Ha 100 [, To paboTta coBepIeHHast ra3oM
paBHa [k

1)0

2) 100

3) -100

4) 200

87. Uneanpnslit ra3 coBepmn padoty 300 [, mpu 3TOM BHYTPEHHSS SHEPTHS
raza ysenunuuiiack Ha 300 I>x. B aTom npouecce ra3 noayyun JIx TennoTsl.
1)0

2) 300

3) - 600

4) 600

88. Cootnomenus Q>0, A>0, U=0 cripaBeaiuBbI IS ...
1) H30TEPMHUYECKOTO HarpEeBaHUS

2) 1300apHOTO paclIUpeHus

3) M30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIUPEHUS

89. Cootromenns Q>0, U>0, A=0 cripaBeaTiBHI 1A ...
1) U30TEpPMHYECKOTO HATPEBAHHMS

2) u306apHOTO PACHIUPEHHUS

3) M30XOPHOI0 HArPEBAHHUS

4) anuabaTHOTO PaCIIUpPEHUSI

90. Cootromenus Q>0, U>0, A>(0 cripaBe BB IS ...
1) U30TEepPMHUYECKOTO HATPEBAHHUS

2) U306apHOTO pacuIupeHust

3) H30XOpHOTO HArpeBaHuUs

4) anuabaTHOro pacIIUpEeHUsI

91. Cootnomenus Q=0, U<0, A>0 cripaBemInBbI IS ...
1) H30TEepMHUYIECKOTO HATPEBAHUS

2) n306apHOTO PACHIUPEHHUS

3) M30XOPHOI0 HArPEBAHHUS

4) agmabaTHOTO PaCIIUPCHHUSI
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92. Cootnomenus Q<0, A<0, U=0 crpaBeaIuBsbI A ...
1) U30TEPMHUYECKOTO OXJIAKICHHSI

2) U30XOPHOTO CKATUS

3) U3006apHOTO OXJIAKICHUSI

4) annabaTHOro CHKATUS

93. Coorromernns Q<0, A<0, U<(Q crpaBemyTUBEI AJIA ...
1) H30TEepPMUIECKOTO OXJIAXKICHHSI

2) U30XOPHOTO CIKATHSA

3) n306apHOTO OXJTAKICHHS

4) annabaTHOro CHKATHs

94. Cootromenus Q<0, A=0, U<0 crpaBeaIuBHI A ...
1) U30TEPMHUYECKOTO OXJIAKICHHSI

2) U30XOPHOTO CKATUS

3) U3006apHOTO OXJIAKICHUSI

4) amuabaTHOTO CHKATUS

95. Cootromernnst Q=0, A<0, U>0 crpaBeayIiBHI 1714 ...
1) U30TEePMHUYECKOTO OXJIAKICHHS

2) U30XOPHOTO CHKATUS

3) 1300apHOTO OXJIAXKICHUS

4) agnabaTHOro CXKaTUs

96. /{ns noseimenust KIT/I TerutoBsix MamuH HeoOxoaumo ... (Brioepure Bce
BEPHBIEC OTBETHI)

1) mOBBICUTH TEMITEPATYPy XONOANIbHHKA

2) MOBBICUTH TEMIIEPATYpy HarpeBaTels

3) MOHMU3UTH TeMIepaTypy HarpeBarest

4) NOHM3UTH TEMIIEPATYPy XOJIOAMILHUKA

5) MoBBICHTH BHEIIIHEE JABICHHE

97. Terumoast Matiaa paboraer o nukiny Kapuo. Eciu temneparypy HarpeBaress
yBeauuuTh, T0 KIIJI nukia ...

1) He u3MeHuTCs

2) YMEHBIIUTCSI

3) yBenmuuurcs

98. TeruoBas mamiHa padoraer 1o uukiny Kapho. Eciiu temneparypy
XOJOAWIBbHUKA YMEHbIHTh, To KII/] mukna ...

1) He u3MeHHTCS

2) yMEHBIIUTCS

3) yBenmuuurcs

99. B BakyyMe HaxoIsTCsI IBa apa, 3apsiabl KOTopsix —1q u +5q. [locie Toro kak
Iapbl IPHUBEJIH B COMIPHUKOCHOBEHHUE UX 3aPSIBI ...

1) He u3MeHsTCS

2) cTaHyT paBHBIMH 2

3) cranyT paBHBIMH 4

4) cranyT paBHBIMH 0

100. [Tpu nepemenieHUH ABYX 3apsi/IOB U3 BaKyyMa B CPEy C ANIIEKTPUIECKON
MPOHULAEMOCTBIO 81 ¥ HEM3MEHHOM PACCTOSHUM MEXy HUMH CUJIa
3JIEKTPUUYECKOTO B3aUMOJEHCTBUS MEXKAY HUMY ...

1) yBenuunres B 81 pa3

2) yBenuuurcs B 9 pa3

3) ymenbiuures B 81 pas

4) ymenpmmTes B 9 pas

101. [pu nepemMenieHUu: ABYX 3apsiIOB M3 CPEbI C TUIIEKTPUIECKO
MPOHHUIIAEMOCTHIO 81 B BaKyyM M HEM3MEHHOM PAaCCTOSHUHU MEXTy HUMH CHIIa
AIIEKTPUIECKOTO B3aUMOACHCTBISI MEXK/Ty HUMH ...
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1) yBennunrcs B 81 pas
2) yBenuuurcs B 9 pa3
3) ymenbiuures B 81 pas
4) ymeHpuTCs B 9 pas

102. PaccrosiHie MEXy ABYMsl TOUCUHBIMU JIEKTPUYECKUMHE 3apsiiaMu
yMeHbLInIH B 3 pa3a. Ciiia B3auMOICHCTBHSA MEX/Y HUMH ...

1) ymeHsIIIIaCH B 9 pa3

2) He U3MEHMIIACH

3) yBenmumnnacs B 9 pas

4) yeenmunnack B 27 pa3

103. Ecnu cuity, ASHCTBYIOIIYIO Ha 3apsijl YBETHYHTH B 4 pa3a, a BENUYUHY 3apsiaa
YBEJHYUTH B 2 pasa, TO HANPSHKEHHOCTH MOJIS, B KOTOPOM HAXOAUTCS 3aps ( ...
1) He u3MeHHUTCS

2) yBenuuurcs B 2 pasa

3) yBenuuurcs B 8 pa3

4) ymeHpLuTCA B 8 pas

104. TTpu nepemernenun 3apsaa 200Kt u3 Touku ¢ moreHnmanom 700B B Touky ¢
norernuaiom 200B, mone coBepmraet padory  MK/J[x.

11

2) 10

3)-10

4) 18

105. [pu nepemenienun 3apsiaa 20K u3 Touku ¢ norennmanom —100B B Touky ¢
norenuuaiom 400B, mone coBepiaeT paboTy MK/J]x.

N1

2) 10

3)-10

4) 18

106. ToueunsIit 3apsay +2q HAXOAUTCS B IEHTpe cepuaeckor moBepxHocTH. Eciu
J00aBUTH 3apsn -2q 3a npeaenaMu cepbl, TO MOTOK BEKTOPA HAMPSHKEHHOCTH
3IEKTPOCTATHYECKOTO MO Yepe3 IOBEPXHOCTh cHepHl ...

1) yMeHbIIuTCSI

2) yBEIHYUTCSI

3) He U3MEHHTCS

107. ToueuHslit 3apsiz +q HAXOAUTCS B LIEHTPE cheprueckoil noBepxHocTu. Eciu
J00aBHTb 3apsj +q BHYTPH chepbl, TO OTOK BEKTOPa HANPSHKEHHOCTH
3NEKTPOCTATHYESCKOTO TOJIsSL Yepe3 MOBEPXHOCTH CHEPHI ...

1) ymeHbIIUTCS

2) yBenmuuuTcs

3) He u3MeHHuTCS

108. HocuTesnsiMu 2JIEKTPUUECKOTO TOKa B METaJLIAX SIBIISIOTCS ...
1) npoToHsI

2) 3IeKTPOHBI

3) voHsI

4) HEHTPOHBI

109. HocuTensmu 3eKTPUIECKOTO TOKA B Ta3ax SBISIOTCS ...
1) npoToHsI

2) 3NeKTPOHBI

3) noHbI

4) HelTpOHBI

110. HocurensiMu 3J€KTPUIECKOrO TOKA B AJIEKTPOJINTAX SIBIISIIOTCS . ..
1) npoToHs

2) 3IIeKTPOHBI

3) voHsI
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4) HeHTPOHBI

111. BemecTBa, yaeapHOE CONPOTHBICHUE KOTOPBIX OOJIBILE YAETBHOTO
CONPOTHUBICHHUS METAILIOB, HO MEHBIIIC YACIFHOTO COMPOTHBICHHUS HAICKTPHUKOB,
HAa3bIBAIOT ...

1) cerHeTo3NeKTpUKaMu

2) MpOBOJHUKAMH

3) Moy TIPOBOIHUKAMH

4) peppoMarseTHKaMn

112. TIpoBOOMMOCTB MTOTYIIPOBOAHUKOB, OOYCIOBICHHAS HAINIHEM B HUX
M30BITOYHBIX DJIEKTPOHOB NIPUMECH, HAa3BIBACTCA ...

1) coGcTBeHHOM

2) aKUenTopHOU

3) anmeKTPOHHO-IBIPOYHOI

4) noHopHOM

113. TIpoBOAMMOCTH MOTYIPOBOAHMKA, 00YCIOBICHHAS HATUYHEM B HEM JIBIPOK,
HA3BIBACTCH ...

1) akuentopHoi

2) cobcTBeHHOM

3) nouopHoi

4) 3JIEKTPOHHO- IBIPOYHO

114. HocurensiMu 3aps/a B MOTYIPOBOAHUKAX SBIISIOTCA ...
1) HEUTPOHBI U MIPOTOHBI

2) aHHOHBI ¥ KATHOHBI

3) aTOMBI U MOJIEKYITBI

4) 3eKTPOHBI U ABIPKH

115. YcnoBuem BO3HHKHOBEHHS 3n1eKkTpudeckoro Toka HE sBisiercs Hanuawme ...
1) nuanexTpuKa

2) cBOOOIHBIX 3apsDKCHHBIX YaCTHIL

3) aneKkTpUYecKoro Mos

4) 3aMKHYTOM 1EKTPUIECKOH Lenn

116. Ecnu Benu4uHy 3apsiia YBEJIUUUTD B 4 pas3a, TO 3HaUSHUE AIEKTPHYECKOTO
TOKA B IIEIIH ...

1) He u3MeHuTCs

2) yBenuuutcs B 2 pasa

3) yBenmuurcs B 4 pasa

4) ymenpmuTes B 4 pasa

117. Ilpu yBenn4eHNM CHIIBI TOKA B 4 pa3a KOJIMYECTBO TEIIOTHI, BBIAEIIEMOE Ha
COIPOTHUBIICHNH 32 TOXE BPEMsl, yBEINUNTCA B pa3(-a).

1)2

2)8

3)4

4) 16

118. {ns «LEHTPBI TSKECTH» TONOKUTEIbHBIX U OTPULIATEIbHBIX
3apsII0B COBMA/AIOT B OTCYTCTBHE BHEIIHETO AEKTPUYECKOTO OIS, XapaKkTepHa
SIIEKTPOHHAS MIOJISIPU3ALIUST; TUIOJIBHBI MOMEHT MOJIEKYJI B OTCYTCTBHE BHEIIHETO
SIEKTPUYECKOTO MOJIS PABEH HYJIIO; MOJISIPU30BAHHOCTD AUAIICKTPHKA [IPSIMO
HPOTIOPLHOHAIbHA HANPSHKEHHOCTH SJIEKTPHIECKOTO TIOJIS.

1) HOJSPHOTO IUAIEKTPUKA

2) KpUCTAUTUYECKOTO UAJIEKTPUKA

3) HENOJSIPHOTO TUAJIEKTPUKA

4) CerHeTOdIeKTPHKA

119 HIMEIOT aCUMMETPUYHOE CTPOEHUE, YTO IIPUBOJUT K
HECOBITAJCHUIO IIEHTPOB TSDKECTH TIOJIOKUTEIBHBIX U OTPUIATENIEHBIX 3apSI0B B
MOJIEKYJIE U, CIEJ0BATENLHO, HATMYHIO HEHYIEBOTO JIUNOJIBHOTO MOMEHTa. B
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OTCYTCTBHH BHEIIHETO JIEKTPHYECKOTO TIOJIS AUTIONBHBIE MOMEHTBI
OPUECHTUPOBAHbI XA0THIECKH M CyMMAPHBIH JUIMOIBHBI MOMEHT BCEX MOJICKYIT
paBeH Hy:1to. [Ipy HAJIOXKEHUH BHEIIHETO 3JIEKTPUYECCKOTO OIS XA0TUYECKH
OPUEHTUPOBAHHbIE 110 PA3HBIM HAIIPABICHUSIM JKECTKUE JIUIIONH CTPEMSATCSE
HOBEPHYTHCS [0 HAMIPABJICHUIO JACHCTBHS JJIEKTPHYECKOTO TI0JIsL, TO €CTh HMEET
MECTO JIUIIOJIbHASE (OPUEHTAIIMOHHAS) TIOJISPU3ALHS.

1) IonsipHblE qUAIEKTPUKH

2) Kpucramwinyeckue JU3JIeKTPUKH

3) HemounspHble IU3NIEKTPHKH

4) CernetosneKTpuka

120. - 9TO AUAIIEKTPUKH, 00TaaroIye B ONpeIeTICHHOM HHTEpBaJe
TEeMIeparyp CIIOHTaHHOM (CaMOTPOU3BOJILHOW) MOJIAPU30BAHHOCTHIO. BO BHEIITHEM
MarHUTHOM IOJIC MTPOUCXOIUT MIEPEOPUCHTAIUS TUTIONBHBIX MOMEHTOB TI0 o0, B
OTCYTCTBHUE BHEIIIHETO ICKTPHUYCCKOTO IOJIS MOJIIPU30BAHHOCTh COXPAHACTCS.
Ionsapru30BaHHOCTH 3aBUCUT OT TeMIIepaTyphl. [Ipu JOCTHKEHIUH HEKOTOPOTO
KPUTHYECKOTO 3HaueHus (Touka Kropu) mepexonsaT B 0OBIYHBIN AUIIICKTPHUK.
XapakTepHO SIBJICHHE TUCTEPE3HUCa.

1) INonsipHBIE TUITCKTPUKU

2) Kpucramindyeckue TU3IEKTPUKA

3) HenonsipHbie TUANEKTPUKU

4) CernetoanekTpuKa

121. - 3TO BEIIECTBA, HAMATHUYMBAIOLIMECS BO BHEITHEM MarHUTHOM
10JIe IPOTHUB HAMIPABIICHHUS TOJIS, TO3TOMY MPH HAXOXICHHU BO BHEIIIHEM
MarHMTHOM TOJIE €0 CJIerka 0CiadisioT. B OTCYTCTBUM BHEIIHEr0O MarHUTHOTO
TOJIS 3TH BEIIECTBA HEMArHUTHBI U CyMMapHbBIH MarHUTHBI MOMEHT aTOMOB
(Monexy) paBeH Hya10. MarHuTHasi BOCPUUMYHUBOCTH HE 3aBUCUT OT
TeMnepaTypbl. MexIy HAMArHHUCHHOCTBIO M HATIPS)KEHHOCTHI0 MArHHUTHOTO OIS
CYILECTBYET JUHEHHAS 3aBUCHMOCTh. MarHUTHAS MPOHUIIAEMOCTh MEHBIIIC HITH
paBHa 1, HE 3aBUCHT OT HAIPSIKEHHOCTH BHEIIHETO MArHUTHOTO TIOJISI.

1) luamMarHe TuKu

2) deppoMarHeTUKu

3) [MapamarHetiku

4) CerHeToaIeKTPUKU

122. - 9TO BEIIECTBA, HAMATHUYHBAIOIIMECS BO BHEITHEM MAarHUTHOM
TOJIE 110 HAMPABJIEHHIO MOJISL, IOITOMY MPH HAXOXICHUH BO BHEITHEM MarHUTHOM
T0JIE€ OHM €T0 CJIETKa YCUIIMBAOT. [Ip OTCYTCTBHH BHENIHETO MarHUTHOTO TOJIS
MarHMTHBIE MOMEHTHI 3JIEKTPOHOB HE KOMIIEHCHPYIOT APYT APYTa M aTOMBI 9THX
BEILIECTB BCeraa 00J1aJaroT MArHUTHBIM MOMEHTOM. MarHuTHas BOCIPUMMYHBOCTh
yOBIBAET C TIOBBINIEHUEM TEMIIEPATYPEI. MeKTy HAMarHHUEHHOCTBIO 1
HaNPSKEHHOCTHIO MATHUTHOTO TIOJIS CYINECTBYET JIMHENHAS 3aBUCHMOCTb.
MarHuTHas IIPOHUIIAEMOCTE OOJIBIINE WM paBHa 1, yOBIBAET C MOBBIIIIEHHEM
TEMIEPATyPHI.

1) luamarHeTuku

2) ®eppoMarHeTHKH

3) [MapamarueTuku

4) HemoJisipHble AU3IEKTPUKH

123. - 3TO BELIECTBA, 00JaJalOME CIIOHTAHHON HaMarHUY€HHOCTRIO, TO
€CTh OHM HAMarHUYEHBI JJaKe B OTCYTCTBMH BHEIIHETO MarHUTHOTO T10JIs. B cBOEiH
CTPYKTYPE UMEIOT MUKPOCKOITHYECKHE 30HBI — JJOMEHbI. [Ipu BHECEHUHU UX BO
BHEIITHEE MM0JIe BCE JOMEHBI IIOBOPAYUBAIOTCS CBOUMU MATHUTHBIMA MOMEHTAMH B
OJIHY CTOPOHY, B pe3yJIbTare BEIIECTBO HAMATHUYHUBAETCS U 3HAYUTEIIHHO
YCHUJIMBAET BHEIIHEe MarHUTHOE 1oJjie. [Ipu ocnabieHnr BHEITHET0 MArHUTHOTO
TOJISL JIO HYyJISl COXPAHSIET OCTATOYHOE HAMAarHUYUBaHUe. MarHuTHast
MPOHHUIIAEMOCTh BO MHOTO pa3 6oJiblie 1, OHAa 3aBUCHUT OT HAIPSIKEHHOCTH
MarHUTHOTO 10J1s1. BHauasie MarHuTHas MPOHUIIAEMOCTh PAcTET ¢ yBeaunueHneM H
3aTeM, JOCTHrass MAKCHMyMa, HAYMHAET YMEHBIIATHCS, CTPEMSICh K €IUHHMIIE (B
cily4ae CUIIbHBIX TIOJIEH).

1) namaraeTrkn

2) ®eppoMarHeTHKH
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3) ITapamarHeTHKH
4) TTonspHBIE TUAIEKTPUKH

124. 3apshKkeHHAs YaCTHIIA TBUKETCS B AIEKTPHYCSCKOM IIOJIC TIO ...
1) npsimMoii THHUK

2) mapabouie

3) BUHTOBOM TPaeKTOPUH

4) runep6oie

125. TlonoxxuteapHO 3apsyKeHHAs YaCTUIIA BIETAET CO CKOPOCTD V B OJJHOPOIHOE
9NEKTPUYECKOE MOJIe B HANIPABJICHUH BEKTOpa HAaNpsDKeHHOCTH. [Ipu 9TOM OHa
Oyzer ABHUTATHCS ...

1) mo BUHTOBOH TPaeKTOPUH

2) 3aMe/IJIeHHO

3) 1Mo OKpPYKHOCTH

4) yCcKOpeHHO

126. OTpunarensHO 3apsHKEHHAs! YaCTHUIIA BIETAET CO CKOPOCTh V B OJHOPOHOE
9NEKTPUYECKOE MOJIe B HANIPABJICHHN BEKTOpa HaNPsDKEHHOCTH. [Ipu 9TOM OHa
Oyner IBUIaTbCs ...

1) no BHHTOBOH TPaeKTOPUH

2) 3aMeIIeHHO

3) no okpyKHOCTH

4) yCcKOpeHHO

127. 3apspkeHHas: 4acTHIa, BIETAIOIIAsl B MATHUTHOE T10JIE CO CKOPOCTh V BIOJIb
JIMHUWA MarHUTHON MHAYKIUH, ABUKETCH ...

1) mo BUHTOBO# TPacKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 1Mo OKPYKHOCTH

4) no mapaboine

128. 3apspKeHHast YaCTHIA, BICTAIOIIAS B MATHUTHOE MOJIE CO CKOPOCTh V
HEPHEHIUKYISIPHO JIMHUSAM MarHUTHOM HHIYKIUH, TBUKETCS ...

1) 1o BUHTOBO# TpaeKTOpHU

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPYKHOCTH

4) o mapaboine

129. 3apspkeHHas 4acTUIA, BACTAIONIAs B MATHUTHOE II0JIE CO CKOPOCTD V 0]
YIJIOM & K BEKTOPY MHIYKI[MHA B MarHUTHOTO TOJIsI, IBIKETCS ...

1) 1o BUHTOBO# TpaeKTOpHU

2) paBHOMEPHO MPSIMOJIMHEHHO

3) o okpyKHOCTH

4) no mapaboine

130. MUHAYKTHBHOCTH KOHTYpa 3aBUCHT OT ...

1) cKopOCTH M3MEHEHHSI MATHUTHOTO MOTOKA CKBO3b TOBEPXHOCTH
2) Marepuasa, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) bop™MBsI 1 pa3MepoB KOHTYpa, MATHUTHON MTPOHUIIAEMOCTH CPEIbI
4) cuibl TOKa, IPOTEKAIOIIETO B KOHTYPE

131. B ocHOBe MOJIy4eHHs HEPEMEHHOTO MEKTPUUECKOTO TOKA JIEKHUT SIBJICHUE ...
1) 25eKTpOMArHUTHO M UHYKIIUH

2) caMOMHTyKIIUHK

3) anekTpocTaTUYeCKON HHIYKIINU

4) anexTpu3auuu

132. [Ipy HaNM4MH B LETIH TOJBKO aKTUBHOTO COMPOTHUBIICHUS, KOJIEOAHUSI CHIIBI
TOKa 1o (haze HaNpsDKEHUS.

1) coBmamaroT ¢ KoJaeGaHuAMHM

2) onepexaroT KojeOaHus

3) orcraror ot KojebaHuit
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4) IpOTHBOIIOJIOKHBI KOJIEOAHUSAM

133. [pu BKIIOYCHHUH B SJIEKTPUYECKYIO LEIb KATYIIKA UHIYKTHBHOCTH,
KoJIeOAHUsI CHITBI TOKA TI0 (ase HaIPSDKCHHS.

1) coBnagarot ¢ KoneGaHuAMU

2) onepexarot KoJgeOaHusl

3) otcrarot ot KoJebaHuit

4) IPOTHUBOTIOJIOKHBI KOJICOAHUAM

134. Tlpu BKITIOYEHUH B ANIEKTPUICCKYIO IIeTIb KOHACHCATOpa, KOJICOAHHS CHITBI
TOKa 10 (haze HaIpsDKEHUS.

1) coBmasaroT ¢ KojaeO0aHUAMU

2) onepexarot KojeOaHusl

3) otcrarot ot KoJIebaHuit

4) IPOTHUBOMOJIOKHBI KOJICOAHHUAM

135. CBoOoHAS SCKTPOMATrHUTHEI BOJIHA SIBIISCTCS . ..
1) mutockoit

2) npooabHOM

3) nonepeuHoi

4) ynpyroi

136. U3zny4uenue anekTpoMarauTHBIX BoH HE POMCXOINT, €Cii 2JIeKTpUYecKue
3apSIBI ...

1) ABMXYTCSI C YyCKOPEHHEM

2) y4acTBYIOT B KOJI€OATEIFHOM IBIKECHHH [0 TAPMOHHYCCKOMY 3aKOHY

3) mBIKYTCSI pABHOMEPHO MPSMOIHHEHHO

4) U3MEHSIOT CBOE MOJIOKEHHE B IPOCTPAHCTBE

137. HauOonplnyto AIHHY BOJHBI U3 TICPCUUCIICHHBIX BUIOB 3JICKTPOMArHUTHBIX
W3JIy4CeHU uMeeT(-10T) ...

1) panuoBOITHBI

2) undppakpacHoe U3ITydeHue

3) BUIMMBII CBET

4) pEHTIeHOBCKOE U3ITyueHHE

138. HaumMeHbl1yt0 JUIMHY BOJIHBI U3 TIEPEUHCIICHHBIX BUIOB JIEKTPOMAarHUTHBIX
W3My4YeHui uMeet(-10T) ...

1) paanoBOIHEI

2) undpakpacHoe H3TyUCHUE

3) BUOMMBIH CBET

4) PEeHTTeHOBCKOE M3ITy4CHUE

139. HauMeHbIIIyI0 YaCcTOTY U3 HEePEUUCIICHHBIX BUIOB AIEKTPOMATHUTHBIX
U3Iy9eHU uMeeT(-10T) ...

1) pamroBOITHBI

2) unppakpacHoe n3ydeHne

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE M3IyUCHHUE

140. HanGobIIIy 0 9acTOTY M3 MEPEUNCICHHBIX BHIOB DJIEKTPOMArHUTHBIX
M3MydeHui nmeet(-10T) ...

1) paanoBONHEI

2) undpakpacHoe HU3ITyuCHUE

3) BUAMMBIIN CBET

4) pEeHTTeHOBCKOE H3ITyUeHUE

141. DreKTpOMATHUTHBIE BOJHBI, CIIOCOOHBIE IEPEHOCUTH Y€Pe3 POCTPAHCTBO
DHEPTHIO, U3TyYaEMYIO F€HEPATOPOM JIEKTPOMATHUTHBIX KOJIEGaHUH, IIPOXOIHUTh
CKBO3b BO3/yX U IE€peIaBaTh HHPOPMAIIHMIO, HA3BIBAIOT ...

1) pagnoBonHAME

2) PEHTTEHOBCKUM U3JIyYEeHUEM

3) uHGPAKPACHBIM M3JIyYEHUEM
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4) ramMmma-u3Iy4eHueM

142. DnexkTpoMarHUTHBIE BOJHBI, BHI3bIBAIOIIUE JJIIOMHUHECIICHIHIO, POTOd((DEKT,
(hoToxumMHYECKUE PeaKLnK, IPUTEMY, OAKTEPHLIUIHOE ICHCTBUE, HA3BIBAIOT ...
1) paanoBonHamMu

2) PEHTTCHOBCKUM H3JTy4YCHHEM

3) uHdpaKkpacHBIM HU3TyYECHHEM

4) ynpTpadHoIICTOBEIM H3JTydeHIEM

143. DnexkTpoMarHUTHBIE BOJHEL, 00J1aIatomTie OONBIION TPOHNKAIOMIeH
CII0COOHOCTBIO, BO3HHUKAOLINE P B3PhIBE SICPHOTO OPYIKHS BCICICTBUE
PaIMOAKTUBHOTO pacIaja saep, Ha3bIBAIOT ...

1)pagroBoaHaMu

2) PEHTTCHOBCKUM H3ITy4YCHHEM

3 nHdpakpacHbIM H3ITy4eHHEM

4) raMMma-M3Iny4eHHEM

144. DnekTpoMarHUTHBIE BOJIHBI, BBI3BIBAIOIINE 3PUTEIILHBIE OLYIICHHS,
HAa3bIBAIOT ...

1) panuoBonHaMuU

2) BUIUMBIM CBETOM

3) uH(bpaKpacCHBIM U3ITyUYCHUEM

4) raMMa-u3Iy4eHUEM

145. OTHOLIEHHE CKOPOCTH PACIPOCTPAHEHHUS CBETA B BAKyyMe K CKOPOCTH
pacnpocTpaHeHHs CBeTa B JaHHOM cpejie Ha3bIBaeTCs ...

1) oTHOCHTENBHBIM TTOKa3aTeNIeM TIPETIOMIICHHUSI

2) mokasareJieM MPeIOMIICHHUS BTOPO# CPelibl OTHOCUTENBHO MEPBOit

3) mokasareseM MpeNOMIICHHUS TIEPBO CPe/ibl OTHOCHUTENIBHO BTOPOit

4) abCOMOTHBIM TIOKa3aTelieM PEIOMIICHUS

146. Ecnu cBeT mepexo T U3 CTEKia B BOIY, TO YIoJl MafcHus OyneT
yra(-y) IpeIoMIICHHS.

1) Goibire

2) MeHbIIIe

3) paBen

147. Ecnu cBeT epexoIuT U3 BOABI B CTEKIIO, TO YIOJ NajeHus OyeT
yria(-y) IpeIoMIICHHUS.

1) Gomnbire

2) MeHbIIe

3) paBen

148. J1nst mOBBIIEHUS TIpeelia pa3pemieHuss 00beKTHBA MUKPOCKOTIa HEOOXOIIMMO
... (BrIOepuTe Bce BepHBIC BapHAHTHI OTBETA)

1) yBennMuuTh NOKa3aTeN b NPEIOMIICHUS CPEIbI

2) YMEHBIIUTH MOKA3aTeIb IPEIOMIICHHS CPEIBI

3) 0CBETHTH MUKPOOOBEKT CBETOM C MEHBIIIEH JUTHHOMN BOJIHEI

4) 0CBETHTH MUKPOOOBEKT CBETOM C OOJIBIIEH JTUHOM BOJHBI

5) YMEHBIIUTD YHUCIOBYIO allepTypy

149. B o6nacTu HAJIOKEHHUSI CBETOBBIX ITyYKOB OT JIByX KOTEPCHTHBIX HCTOUHHUKOB
cBeTa HaOJIONAKOTCS YEPENYIOIINECs CBETIIBIC U TEMHBIC TTOJIOCHL. DTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepeHuuei

2) nucnepcueit

3) mudpakimeit

4) nonspuzauuen

150. [ns nHaOmoneHns: MHTEpQEPEHIMK CBETa HEOOXOIUMO ...
1) mpoIycTUTH CBET Yepe3 y3KYIO MIelh

2) cBeCTH BMECTE JIBE JIIOOBIE CBETOBBIE BOJIHBI

3) cBecTH BMECTE JIBE BOJIHBI C OJIMHAKOBOM 4acTOTOM
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4) HalpaBUTH CBET HA TPAHUILY pasjienia ABYX Cpel

151. YcnoBreM BO3ZHUKHOBEHHS MHTEP(EPEHLINH SIBISICTCS HAJIOXKEHNE
BOJIH.

1) MOHOXpOMATHYECKHX

2) KOTePEHTHBIX

3) oTpakeHHBIX

4) IIpeoMITCHHBIX

152. Pamy>xHast OKpacka MBUIBHBIX ITy3BIpE OOBSICHSACTCS SABJICHHEM ...
1) mudpaxunm

2) monspu3anuu

3) unrepdepeHunu

4) nucnepcuu

153. CornacHO BOJTHOBOW TEOPHH CBET — 3TO ...
1) ameKTpOMarHuTHAS BOJIHA

2) MOTOK 3apsHKEHHBIX YaCTHIL

3) HamnpaBIeHHOE JIBM)KCHHE 3aPSKCHHBIX YaCTHIT
4) KOrepeHTHBIE BOJIHBI

154. Ha miocKyro Henpo3padHyo IUTACTHHY C ABYMsI Y3KAMH MapauIeIbHBIMH
MIETSIMH MTAIaeT IT0 HOPMaJTH II0CKas MOHOXpOMAaTHIecKast BOJIHA U3 3eJICHOH
YacTH BUIUMOTO CIIEKTpa. 3a IIIACTHHOW Ha MapaJuIeIEHOM e SKpaHe
HaOronaeTcst uHTep(hepeHIIMOHHAs KapTuHa. EClii HCmob30BaTh
MOHOXPOMATHUYECKHUI CBET U3 KPaCHOM 4acTH BUJIUMOTO CIIEKTpa, TO ...

1) paccrosiHue MexIy HHTEPPEPEHIHOHHBIMHE TTOJIOCAMH YBEIHUHBACTCS

2) paccTosiHHE MEXy HHTepPEPEHIIMOHHBIME TIOJIOCAMH YMEHBIIHTCSI

3) paccrosHHe MEX Iy HHTEPHEPCHIIMOHHBIME MOIOCAMU HE U3MEHSIETCS

4) untephepeHIIMOHHAS KapTHHA HcUe3aeT

155. Ha mockyo Henmpo3pavHyIo IIIACTHHY € ABYMsI y3KUMH MapajuieTbHBIMA
IIENISIMH TTaJIaeT 10 HOPMaJIH IJI0CKasi MOHOXPOMAaTHIECKas BOJTHA U3 KPaCHOU
YacTH BUIMMOTO CIIEKTpa. 3a INIACTUHOH Ha MapauleIbHOM el SKpaHe
HaOmonaercst nHTepdepeHnonHast KapTuHa. Eciam ucnonp3oBarh
MOHOXPOMAaTHUYECKHUII CBET U3 3€JICHON YacTH BUANMOTO CIIEKTpPa, TO ...

1) paccrosiaue MexIy HHTEP)EPEHIHOHHBIMHE TTOJIOCAMH YBEITHIHBACTCSI

2) paccTosiHHE MEXy HHTep(PEPEHIIMOHHBIME TIOJI0CAMH YMEHBIITHTCSI

3) paccrosiHre MEXTy HHTEP(EPEHIIMOHHBIMHE MOJOCAMHU HE U3MEHSETCS

4) untephepeHIIMOHHAs KapTHHA HCYe3aeT

156. SIBnenue OTKIOHEHHUS HAITPABIEHHS PACTIPOCTPAHEHUS BOJH Y Kpas TIPerpaibl
OT MPAMOJIMHEHHOTO HAIIPABJICHUS Ha3bIBAETCS CBETA.

1) unrepdepennuneit

2) nonsipusanuei

3) nudpaximeit

4) nucnepcueii

157. Yron audpaxum umeet HanboblIee 3HaYCHUE IS CBeTa.
1) kpacuoro

2) KenToro

3) rony6oro

4) duoneroBoro

158. Yron audpakiyy MMeeT HauMeHbIIee 3HaUCHNE JUIs CBETA.
1) kpacHoro

2) xKenToro

3) ronyboro

4) ¢puoneToBoro

159. JludpakuroHHas peIieTka OCBEIIaeTCs 3eJeHbIM cBeToM. [Ipu oCcBeneHHN
PEmIEeTKH KPaCHBIM CBETOM KapTHHA IU(PAKIMOHHOTO CIIEKTpa Ha 3KpaHe ...
1) cysurcst
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2) pacumpurcs
3) He u3MeHHTCS
4) ucue3ner

160. [udpakimoHHas peleTka 0CBeIaeTcst KpacHbM cBetoM. [Ipu ocBeleHn
PEIIETKH CHHUM CBETOM KapTHHA JH(PPAKIMOHHOTO CIIEKTPA Ha SKPAHe ...

1) cysurcs

2) paciupurcst

3) He U3MEHHTCH

4) ucuesner

161. SABnenne nudpakiuy MOXKHO HaOIIONATh, €CITH ...

1) pa3mep nperpajbl COU3BMEPHM C JJTHHOM CBETOBOW BOJIHBI

2) Ha IyTH CBETOBOTO MyYKa HAXOIUTCS CTEKJITHHAS MPU3Ma

3) CBETOBO# MyYOK IaaeT Ha TOHKYIO TICHKY

4) Ha yTH CBETOBOTO JIy4a HAXOUTCS MPEISITCTBHE OOJBIINX Pa3MepOB

162. [Tocne npoxoXIeHUs By X IOJSPOUI0B HHTEHCHUBHOCTh CBETa OCIA0MsIeTCs
HAIlOJIOBHHY, €CIIH TUIOCKOCTH MOJIAPH3ALIH ABYX MOISIPOUIOB MOBEPHYTHI APYT
OTHOCHTEJBHO JIpyTa Ha YTo rpaxycosB.

1o

2) 45

3) 90

4) 180

163. JI71st TOro 4TOOBI CBET HE MPOXOAUI Yepe3 00a MosIpor/Ia, IIOCKOCTH
MoJsIpru3alu ABYX MOJIAPOHUIO0B APYT OTHOCUTECIIBHO ApYyTra JOJIKHBL 6I)ITI>
MOBEPHYTHI HA YTOJI __ TPajaycoB.

1o

2) 45

3) 90

4) 180

164. [Toka3aTenbCTBOM MOIEPEIHOCTH CBETOBBIX BOJIH SIBIISICTCS SIBIICHAE
cBeTa.

1) unrepdepenium

2) monspu3anuu

3) mubpakuuu

4) nucniepcuu

165. Ha cTekIsHHYI0 IPU3MY HApaBHIIK JIyd 0esioro cBeTa. IIpu mpoxoKaeHU
CBeTa uepe3 MpU3My HAOIIOIaeTCsl IBIICHHE cBeTa.

1) unrepdepenumn

2) nucniepcuu

3) nudpaxumu

4) nonspusanun

166. IToxazarens NpenoMiIeHHs CBETa IMeeT HauboJIblIee 3HaYeHNE AT CBETa C
€aMO# KOPOTKOM JJIMHON BOJIHBIL. YTOJI OTKJIIOHEHMSI JIyda CBETA B CTEKJITHHOM
npu3Me UMeeT HauboIbIlee 3HAYCHUE ISt cBeTa.

1) kpacuoro

2) romy6oro

3) xenroro

4) duoneroBoro

167. TTokazaTens MpeIOMIICHUS CBETa HMEST HAUMCHBIIICE 3HAUCHHE JJIS CBETa C
camoi OOJBIION JUTMHOW BOJHEIL. YTOJ OTKJIIOHEHUS JTyda CBETa B CTCKIISTHHOM
pU3Me NMEET HaUMEHBIIIee 3HAUCHHE IS CBETa.

1) kpacuoro

2) romy6oro

3) xenroro

4) ¢puoneToBoro
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168. 3aBHCHMOCTD [IOKA3aTeIs MPETOMIICHHSI BEIIECTBA OT [UIMHBI BOJIHBI HJIN
Y4aCTOTHI HA3BIBACTCS ...

1) nonspusanueit

2) untepdepeHune

3) nucnepcueit

4) mudpakiueit

169. Ilpu monagaHuy COTHEYHOTO CBETA Ha KaIUTH OIS oOpasyeTcs pagyra. ITo
OOBSICHACTCA SIBICHUEM ...

1) monspusarin

2) mucTepcHu

3) unTepdepeHnm

4) nudpakipn

170. Ecnut yacToTa M3My4eHHs] YMEHBIIUIACH B 2 pa3a, TO SHEPTHs KBaHTa CBETA ...
1) yBenuuurcs B 2 pasa

2) He U3MEHHTCS

3) ymenpIuTes B 2 pasa

4) yBenmuutcs B 4 pasa

171. Ecii Maccy 9acTHIlB YBEIMIHUTD B 2 pasa, TO SHEPTHS STOH YaCTHIIHI . ..
1) yBenmuurcs B 2 pasa

2) yMeHbIIHUTCS B 4 pasa

3) He u3MeHHUTCS

4) yeenuuutcs B 4 pasa

172. OTHOLICHUE YHEPT UM, U3TY4AEMO TEJIOM, K MIPOIODKUTEILHOCTH U3ITyYSHUS
U IUIOIIA/H TElla, Ha3bIBAETCS _ CHOCOOHOCTBIO.

1) monHOi JTydencmycKaTenbHO

2) CHeKTpabHOM JTy4eHCITyCKaTeNbHOM

3) monHoi#t ydYenorionaTe IbHOM

4) CrieKTpaIbHOM JIy4eHorIoIaTeIbHON

173. OTHOIICHHE TyIUCTOH SHEPTHH, TTOTIIONIAEMO TEJIOM, KO BCEH Majaromeii Ha
HEro JIy4lCTOW SHEPTUH, Ha3bIBAETCS CIIOCOOHOCTEIO.

1) moJIHOI JTyYencIyCKaTeIbHOM

2) CHeKTpabHOM JTyYEHCITyCKaTeNbHOM

3) mosHOi# JTyuenornIonaTeIbHOM

4) crieKkTpaNbHOM Jy4enorIonarebHO M

174. ®opmynupoBka «l1s Bcex Tel Mpy JaHHON TeMIlepaType OTHOLICHNE
Jy4EHUCITyCKaTeIbHON CIOCOOHOCTH Teja K JIy4eIorIomaTesIbHOi CIocOOHOCTH
€CTb BEJIMYMHA TIOCTOSIHHASI, PaBHAs JIy4EUCITy CKAaTEIbHON CITIOCOOHOCTH
abCOJTIOTHO YEpHOTO TeJla P TOH JKe TeMIIepaType» oTpaxaeT (GU3NIECKU CMbICTT
3aKOHa ...

1) Credana — BonbiimMana

2) Kupxrodda

3) Buna

4) Cronerosa

175. ®opmynupoBka «lJitHA BOTHBI, COOTBETCTBYIOIIAS MAKCUMYMY H3ITyUCHHS
a0COJIFOTHO YEePHOTO TeJia, 00paTHO MPOIMIOPIUOHAEHA €T0 a0COMOTHOM
TeMIIepaType» oTpaskaeT pU3NYECKUil CMBICI 3aKOHa ...

1) Cretana — Bonblmana

2) Kupxrodda

3) Buna

4) CroneroBa

176. ®opmynupoBka «IlosHas jtyyenonomarenbHas ClIoCOOHOCTh a0COIOTHO
YEepHOTo TeJla MPONOPUUOHANIbHAs YeTBEPTOH CTEIICHH ero aOCOTIOTHOH
TEeMIIepaTyphD» OTpakaeT (PU3NIECKUI CMBICT 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda
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3) Buna
4) CroneroBa

177. Ecnu TepMoMHAMUYECKAs! TEMIIEPATypa abCOIIOTHO YEPHOTO Teia
YBEJHUYHUTCS B 2 pa3a, TO ero dJHEPreTUUeCcKas CBeTUMOCTh _ pas(-a).
1) yBenuuurcs B 2

2) yMEHBIIUTCS B 2

3) yBesmuutcs B 16

4) ymenpmuTes B 16

178. Ecnu sHEpreTHyecKas CBeTUMOCTh a0COIIOTHO YEPHOTO TeJla YBEINIMIACh B
16 pas, To ero TepMOTUHAMUYECKAs TeMIlepaTtypa  pas(-a).

1) yBenuumiace B 2

2) yBenuumnnack B 16

3) yMeHbIINIACh B

4) ymenbLimiach B 16

179. SIBJISICTCSI IOKA3aTelIbCTBOM KBAHTOBOM MPHUPOIBI CBETA.
1) ®oroadpdexr

2) Judpaxums

3) UnTepdepenius

4) Monspusarys

180. SBnenue B3aMMOAENCTBUA CBETOBBIX BOJIH C aTOMAMU BELIECTBA, B PE3YJILTATE
KOTOPOT'O 3HEPIUsl CBETA MEPENAETCS aTOMaM BEIIECTBa; 3aKIII04aeTCs B
OCBOOOXK/ICHUHU SIIEKTPOHOB OT CBS3M B aTOMAxX U MOJIEKYJIaX IO JIEHCTBHEM CBETA,
Ha3bIBAETCA ...

1) TeruI0BBIM H3ITyYEeHHEM

2) poroapexrom

3) atpexrom Kommrona

4) TIOMUHECLIEHIUEN

181. DHeprus ¢portoHa B aBIeHUU PoTOdPPeKTa pacxomyercs Ha ... (Bribepute Bce
BEpHBIC BapUAHTHI OTBETA)

1) HarpeBaHue BelecTBa

2) U3MEHEHHE BETMYHHBI 3AMUPAFOIIETO HATPSKECHUS

3) coepienne pabOTHI BBIXO/IA

4) cooOlIeHne HIEKTPOHY KHHETHYECKOU SHEPTUI

5) yMeHBIIIEHHE YaCTOTHI U3y ICHHS

182. B ombiTax CrosieroBa ObUI0 0OHAPYKEHO, YTO KHHETHYECKAsi SHEPIUs
3JIEKTPOHOB, BBUIETEBIINX C TOBEPXHOCTH METAJUINYECKOH TUIACTHHBI ITPH €
OCBEIIIEHUU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI I1aIAIOIIETO CBETa

2) NTMHEWHO 3aBUCUT OT YacTOTHI A Ia0IIero CBeTa

3) NMHEeWHO 3aBUCUT OT MHTECHCHBHOCTH CBETa

4) MUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI I1A/IAIOLIETO CBETa

183. ®OTOTOK HACKIIEHNs [IPH YMEHBIIEHHH HHTEHCUBHOCTHU [AJIAIOIIErO CBETA ...
1) yBenuuurcst

2) He NU3MEHUTCS

3) yMeHbIIUTCS

184. ®OTOTOK HACHILICHHS IPH YBEIMYCHUH HHTCHCHBHOCTH MAJIAIOLIETO CBETA ...
1) yBenuuurcs

2) He U3MEHHTCS

3) yMeHbIIUTCS

185. OmuH 1 TOT e CBETOBOM IMOTOK MaJaeT HOPMAaIbHO Ha 3€PKAIBHYIO U
a0COJIIOTHO YEPHYIO MOBEPXHOCTh. OTHOIIIEHNE JABICHUS CBETA HA TMIEPBYIO
BTOPYIO IIOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4
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3) 4
4)2

186. Eciu 3epkalibHYIO ITACTHHY, Ha KOTOPYIO MATaeT CBET, 3AMCHUTH Ha
3auepHEHHYIO TOH e IJIONIA M, TO CBETOBOE JABJICHHE ...

1) yBenuuurcs B 2 pasa

2) yMEHBIIUTCS B 2 pa3a

3) He U3MEHHTCH

4) ymeHpmuTcs B 4 pasa

187. Ecnu 3auepHEHHYIO IIATHHY, Ha KOTOPYIO MaJacT CBET, 3aMEHHUTh Ha
3epKaJbHYIO TOH e IUIOIIA 1, TO CBETOBOE JIaBICHHE . ..

1) yBenuuurcs B 2 pasa

2) yMEHBIIUTCS B 2 pa3a

3) He U3MEHHTCS

4) ymeHpuTes B 4 pasa

188 O)II/IH U TOT XK€ CBeTOBOﬁ IMOTOK NMaJgacT HOPpMAJIbHO Ha a6CO.]'HOTHO YCpHYIO U
3CPKAJIbHYIO ITOBEPXHOCTD. OTtHOLIEHHE JAaBJICHUA CBCTA HA NICPBYIO U BTOPYIO
MOBCPXHOCTHU PABHO ...

1) 1/2

2) 1/4

3)4

4)2

189. 3aKJIFOYACTCS B Iiepeiaue (POTOHAMH CBETA YaCTU CBOETO
HUMITyJIbCa ICKTPOHAM aTOMa, U3-3a Yero U3MEHSIETCS UTHHA CBETOBOW BOJIHBI
(hoTOHOB.

1) ®orosddexr

2) TemnoBoe U3IydYeHHe

3) Dddexr Kommnrona

4) TaBincHKE CBETA

190. Bernaromuiics dhpaniy3ckuit puzuk JIywn ne Bpoins mpemmoxt Gopmyiy,
ONPEACIISIONIYIO IJTMHY BOJIHBI, HA3BaHHOM 3aTeM «BoJHOU 1e bpoins». Bonna ne
Bpoitns — 310 ...

1) oTHOIIIEHHE CKOPOCTH CBETA K YACTOTE AJIEKTPOMATHUTHOTO M3/TyIE€HHSI

2) BOJIHA, XapaKTepU3yIollas yIpyrue KojeGaHus B aToMax KPUCTaITHYECKOM
pelIeTKH

3) BoJIHaA, KOTOpast COOTBETCTBYET JIFO00I YacTuIle, 001 aroneld HMITYIIECOM

4) BoyHA, BO3HUKAOIIAS B PE3YIIBTATE HAJIOKEHUS OTPAXKEHHBIX OT MPErpaj] BOJIH

191. Mnuna Bonusl ge bpoiinst yBeauaurcs B 2 pasa, €Cid KHHETHYEeCKast SHEPTUsI
MHKPOYACTUIII pasa.

1) ymeHbiurcs B 4

2) yBenuuurcs B 4

3) yBenuuurcs B 2

4) ymeHbIIUTCS B 2

192. Ecnut 4acTHIbI MIMEIOT OIMHAKOBYIO CKOPOCTh, TO HAUMEHbIIEH JJTMHON BOJTHBI
ne bpoiins obmanaer ...

1) HeiTpoH

2) mpoTOH

3) anektpoH

4) anbda-yactuua

193. Ecnu yacTHIbl HMEIOT OJMHAKOBYIO [UTHHY BOJIHBI jie Bpoiiis, T0 HauMeHbluei
CKOPOCTh 00Jaaer ...

1) anpda-yacruna

2) mpoToH

3) anmekTpoH

4) HeiTpoH

63




194. Eciv 9acTHIIBI KIMEIOT OIWHAKOBYIO CKOPOCTb, TO HANOOJIBIICH JITHHON BOJHBI
ne Bpoiins obnanaer ...

1) HeiTpon

2) mpoToH

3) anektpon

4) anba-yactuna

195. Ecnu gacTHIBI IMEIOT OMMHAKOBYIO [UTHHY BOJIHBI 1e bpoiins, To Hanbobmen
CKOPOCTh 00JTaaer ...

1) meiiTpon

2) mpoTOH

3) anmeKkTpoH

4) anbda-yactuna

196. CornmacHo rumnoTe3e e Bpoiins, 1rHa BONHBI, OMUCHIBAIOIIAS BOJTHOBBIC
CBOJCTBA Telia, ONPEACIACTCS ero ...

1) sHeprueit

2) pa3mepom

3) obbeMoM

4) umMIyIibcom

197. InuHa BoHEI e Bpoiing yacTuipl yMmeHbIIIIach BaBoe. CKOPOCTh ATOH
YaCTHUIIEI pasa.

1) ymeHbiinace B 2

2) yMeHbIIUIach B 4

3) yBenuuunace B 2

4) yBenuunnace B 4

198. Jlnuua BosHbI e bpoiisst yacTuilbl yBenuduiachk Basoe. CKOpOCTh 3TOM
JACTHIIBI pasa.

1) ymeHbiinace B 2

2) yBenuuunach B 2

3) ymeHbInunace B 4

4) yBenuuunach B 4

199. Kuneruueckast SHEPrus KIACCHUSCKON YaCTHIbI yBEIUYMIACh B 2 pasa. [[nuHa
BOJIHBI J1e bpoiiss 3T0o# yacTUIbl pa3sa.

1) yMeHbIIHIACH B 2

2) yBeIUIUIach B 2

3) yMeHbImunace B 4

4) yBenuunnace B 4

200. V3 cooTHOICHUS HEOTPEIEICHHOCTEH KOOPIMHATHI 1 IMITYIIECA CIICIYET,
YTO. ..

1) eciu MbI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJUHATA CTAHOBUTCS
HeomnpeAeaeHHON

2) cuctema, UMEIOIasi HEKOTOPOE BPeMsI )KU3HH, HE MOXKET ObITh
OXapaKTCpU30BaHa ONMPCACICHHBIM 3HAUCHUEM DHEPTUN

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIbI, TO €€ OHCPIUA CTAHOBUTCA
HEOIpeIeIeHHON

4) cucTeMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITH
OXapaKTepU30BaHA OIPEAEIEHHBIM 3HAYEHUEM DHEPTUU

201. 13 cooTHOIIEHNS HEOTIPEIEICHHOCTEH SHEPTUH U UMITYJIbCa CIEAYET, UTo ...
1) ecnit MBI 3HAEM UMITYJIBC MUKPOYACTHIIBL, TO €€ KOOPAUHATA CTAHOBHUTCSI
HEOIpeeNeHHON

2) cucreMa, IMEIOIIAsi HEKOTOPOE BPEMsl KU3HH, HE MOXET OBITh
OXapaKTepU30BaHa ONPEAEICHHBIM 3HAUCHUEM DHEPTUU

3) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ DOHEPTHUA CTAHOBUTCA
HEOIpeIeIeHHON

4) cucrema, IMEFOIIasi HEKOTOPOE 3HAYCHHE YaCTOThI, HE MOKET OBITH
OXapaKTepU30BaHa ONPEAEICHHBIM 3HAYCHUEM SHEPTUH
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202. VI3 COOTHOIICHUS HEOPEACICHHOCTEH SHEPTHH 1 YaCTOTHI CIACIYET, YTO ...
1) eciu MbI 3HAEM UMITYJIbC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCSI
HeompeAeaeHHON

2) cucteMa, IMEIOIIAasi HEKOTOPOE BPEMs KU3HH, HE MOXET OBITh
0XapaKTePU30BaHa OMPE/CICHHBIM 3HAUCHUEM YHEPTHU

3) eciu MBI 3HAEM UMITYJIbC MUKPOYACTHUIIBI, TO €€ SHEPTUSI CTAHOBHUTCS
HEOIIpeICICHHOU

4) cucrema, IMEIOIIasi HEKOTOPOE 3HAUCHHE YaCTOThI, HE MOXKET OBITH
0XapaKTepU30BaHa OPE/EICHHBIM 3HAUCHUEM YHEPTHU

203. 13 cooTHOIICHNS HEOTPEIEICHHOCTEH SHEPTHH U YaCTOTHI CICIYeT, YTo ...
1) eciu MBI 3HAEM HMITYJIBC MUKPOYACTHIIBI, TO €€ KOOPANHATA CTAHOBHUTCS
HEOIIpeICICHHOU

2) cucteMa, IMEIOIIAsi HEKOTOPOE BPEMsl KHU3HH, HE MOXKET ObITh
OXapaKTepH30BaHa OPEJIEICHHBIM 3HaUCHUEM YHEPTHU

3) eciiu MBI 3HAEM HMITYJIEC MHKPOUYACTHIIBI, TO €€ YHEPTHUs CTAHOBHUTCS
HEOIIpeICICHHOU

4) cucrema, UMEIOLIAsi HEKOTOPOE 3HAYCHUE YACTOThI, HE MOXKET OBITh
0XapaKTepH30BaHa OIPEICICHHBIM 3HAaUCHUEM YHEPTHA

204. TIpeamnosnoxenne 06 aToMax Kak HEACIUMbIX MEIbUAMIINX YaCTHIAX BEIIeCTBA
BBICKA3all ...

1) Apucrotens

2) Mennences

3) demoxput

4) Pesepdopna

205. MPENCTaBIII MOJICIIb CTPOCHHS aTOMa B BH/IC Iapa, 3ar0HEHHOTO
TOJIOKUTENIBHO 3apsHKCHHO )KUIKOCTHIO, B KOTOPYIO BKPAILICHBI OTPUIATEIbHbIC
3MEKTPOHBI, MOMOOHO H3IOMY B KEKCe.

1) Menpenees

2) Pesepdopn

3) Tomcon

4) lemokput

206. TPEAIOKIIT AACPHYIO (TUTAHETAPHYI0) MOJIC)Ib aTOMa: BOKPYT
MOJIOKUTENIHOTO SIJIpa M0 3aMKHYTBHIM OpOUTAM JIBUXKYTCS DJIEKTPOHBI, 00pasyst
3IIEKTPOHHYO 000JI0UKY aToMa.

1) MeHnenees

2) Peszepdopn

3) JIx. Tomcon

4) lemokput

207. Ha ocHOBaHMH UCCIICIOBAHUS SBIICHUSI PACCESTHUS allb(ha-dacThIl IPU
MIPOXOXKJICHUN Yepe3 TOHKHE CIIOU BemecTBa Pesepdopa cienan BEIBO, UTO ...

1) anba-yacTULIBI ABISIOTCS SAPAMU aTOMA T'eJIvsl, IMEIOIIETr0 BTOPOi
TIOPSAKOBEI HOMep B Tabiuiie MeHzeneeBa

2) anba-pacnar SBISETCS MPOIECCOM CaMOIIPOU3BOILHOTO MPEBPAIICHHS sIapa
OJTHOTO XMMHYECKOTO IEMEHTA B SIAPO APYTOTo IEMEHTa

3) BHYTpH aTOMa HMEETCS TTOJIOKHUTEIBHO 3aPSKEHHOE SIIPO OYEHb MAICHBKUX
pa3MepoB, BOKPYT sJIpa BPALIAOTCS JIEKTPOHEI

4) npu anbha-pacmajie aTOMHBIX SIEP BIIAEISIETCS AePHAS SHEPTUS, 3HAYUTELHO
OoJbIIas, 4YeM B IFOOBIX XHMUYECKHX PEAKIHIX

208. CriocobHOCTB aTOMa K N3JTyYEHHIO ¥ HOIIONIEHNIO (POTOHOB NMPaBHIILHO
OIMCHIBACT BHICKA3bIBAHHUE ...

1) aToM MOXXET MOIMIOLIATh M M3Iy4aTh GOTOHEI C JH000H 4aCTOTOH, HE 3aBHCHMO OT
COCTaBa BEIECTBA

2) aTOM MOJKET TIOTJIONIATh (POTOHBI C JIFOOO0H YaCTOM, U3ITydaTh (POTOHBI JIHIIE C
HEKOTOPBIMHU OIpE/IeICHHBIMHU 3HAYSHUSIMH YaCTOTHI

3) aToM MOKET TIOTJIONIATh (POTOHBI JIHIIE C HEKOTOPBIMH OITPEICICHHBIMU
3HAYEHUSMH 9aCTOTHI, H3JIy4aTh ()OTOHBI C JIFOOOH YacTOTOM

4) atoM MOXET M3Iy4arh M IMOTIONIATh (OTOHBI TOIBKO C HEKOTOPBIMH
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OIPCACIICHHBIMU 3HAYCHUAMMN YaCTOTBI

209. TIpu nepexojie HIEKTPOHA C JAIBHETO OT sIpa YHEPreTHIECKOr0 YPOBHS Ha
ONMKHUHU K SLIPY SHEPreTHIECKUI YPOBEHb aTOM 9JIEKTPOMArHUTHBIE
BOJIHBIL.

1) usnyvaer

2) He U3NTyJaer

3) momormaer

4) He moromaeT

210. [Tpn nepexone 3IEKTPOHA C OIIDKHETO K APy YHEPTETHYECKOTO YPOBHS Ha
JaJbHUH OT sipa SHEPTeTHYECCKUHA YPOBEHb aTOM JNEKTPOMArHUTHBIE
BOJIHBI.

1) usnyvaer

2) He u3NIyJaer

3) momormaer

4) He moryoaeT

211. DHepreTHUECKHE YPOBHHU SIIEKTPOHA B aTOME, pasMep dIEKTPOHHOTO 00aKa
ompenensieT KBaHTOBOE IHCJIO.

1) rmaBHOE

2) opburansHoe

3) MarauTHOE

4) cnuHOBOE

212. OpueHTaIUIO 3JIEKTPOHHOTO 00JlaKa B MPOCTPAHCTBE XapaKTepu3yer
KBAaHTOBOE YHCIIO.

1) raBHOE

2) opburansHoe

3) marHuTHOE

4) cimHOBOE

213. ®opMmy A1IeKTPOHHOTO 00NIaKa XapaKTepusyeT KBaHTOBOE YHCJIO.
1) rmaBHOE

2) opburansHoe

3) maruuTHOE

4) crinHOBOE

214. CoOCTBEHHBI MEXaHUUECKUI MOMEHT XapaKTepU3yeT  KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cuuHOBOE

215. I'maBHOE KBaHTOBOE YKCIIO n=1. OpOHUTaNEHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

216. TnaBHOE KBaHTOBOE 4KCiO n=2. OpOHTaNEHOE KBAHTOBOE YUCIIO PABHO ...
N1
2)0
3)2
4)3

217 FJ'IaBHOe KBAaHTOBOC YHUCJIIO n=2. MaKCI/IMaHLHOC KOJIMYCCTBO IJICKTPOHOB JIsA
JAaHHOT'O COCTOSAHUS PABHO ...

1)2

2)4

3)6

4)8
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218. I'maBHOE KBaHTOBOE YMCIIO N=1. MaKCHMaJIbHOE KOJIMICCTBO 3JICKTPOHOB IS
JIAHHOTO COCTOSIHUSI PABHO ...

12

2)4

3)6

4)8

219. I'maBHOE KBaHTOBOE YMCIIO N=3. MaKcHMaJIbHOE KOIMUYECTBO IEKTPOHOB IS
JAHHOTO COCTOSIHUS PaBHO ...

1) 32

2) 18

3)8

4)2

220. ['maBHOE KBAaHTOBOE YMCIIO XapaKTCPU3YeT ...

1) opueHTaLHIO HIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3IeKTpOHHOTO 0OTaKa

3) pa3mepbl AMEKTPOHHOTO ObIaKa

4) coOCTBCHHBIH MEXaHUYECKHI MOMEHT

221. OpOutanbHOE KBAHTOBOE YHCIIO XapaKTEPHU3YeT ...
1) opueHTaHIO AIEKTPOHHOrO 001aKa B IPOCTPAHCTBE
2) GopMy 3JIeKTPOHHOTO ObNaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

222. MarautHoe KBaHTOBOE YHCJIO OMPECIISCT ...

1) opueHTaNHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3IeKTpOHHOTO 0OTaKa

3) pasMmepbl AMEKTPOHHOTO ObTaKa

4) coOCTBCHHBIH MEXaHUYECKHI MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OIMPEHCIIseT ...

1) opueHTANHIO AIEKTPOHHOTO 00J1aKa B MPOCTPAHCTBE
2) GopMmy 3IE€KTPOHHOTO ObIaKa

3) pa3mepsl SIEKTPOHHOTO 00JIaKa

4) coOCTBEHHBIM MEXaHUYECKUI MOMEHT

224. TlopsinKOBBI HOMED dJIEMEHTa B Tabiuie MeHeneeBa MO3BONISET ONPEACTUTh
gucio... (Beibepure Bce BepHbIE OTBETHI)

1) snekTpOHOB B atome

2) HyKJIOHOB B sijipe

3) mpoTOHOB B siape

4) sneMeHTapHbIX YaCTHUIL

5) HeWTPOHOB B sizipe

225. ATOMHBIH BeC AIIEMEHTa OIpeeIseT YHICO. . .
1) snekTpOHOB B aTome

2) HEWTPOHOB B s/Ipe

3) MpOTOHOB B siape

4) HyKJIOHOB B sIpe

226. UcnyckaHue HE COTPOBOXKIACTCS U3MEHEHHUEM 3apsiIOBOTO
MAacCOBOIO YHCJIa aTOMHOTO SAPA.

1) anbda-gactuipr

2) ramMMa KBaHTa

3) Gera-uacTuIlbl

4) HeifTpoHa

227. Anbda — pacriaz npejcTaBisier co0oi MOTOK ...
1) snexkTpoHOB

2) HEWTPOHOB

3) mpoTOHOB
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4) siep aroma reus

228. bera MuHyc - pacrnaj npezcTaBisieT codoi MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) mpoToHOB

4) simep aTOMOB TeNust

229. OnyH U3 BUIOB PaJHOaKTHBHOTO W3IYYCHHUS TPEACTABISIET COOOH MOTOK
OBICTPO OBIDKYIIUXCS IEKTPOHOB. DTO  M3ITyYCHHE.

1) ramma

2) anpda

3) 6era MuHYC

4) 6era mroc

230.IIpu  pacnane MaccoBoe YHCIIO siipa aToMa yMeHblIaeTcs Ha 4, a
3apsZI0BOC YMCIIO Ha 2 3JIEMEHTAPHBIX TOJOKHUTEIBHBIX 3apsiia.

1) ramma

2) anbda

3) bera muHyC

4) Gera IUIIOC

231.Tlpu ___ pacmajie MacCoBO€ U 3apsI0BOE UNUCIIO HE H3MEHSIOTCS.
1) ramma

2) anbda

3) Gera MUHYC

4) Gera mroc

232. B pesynbrare 3JeKTPOHHOTO OeTa-pacmaja sapa aroMa JIeMEHTa ¢ 3apsI0BbIM
YHCIIOM Z TIONYyYaeTCs SAPO aTOMa 3JIEMEHTa C 3apSIOBBIM YHCIIOM ...

Hz-2

2)Z+1

3)Z-1

4HZ+2

233. AtoMHOe AP0, BOSHUKAIOIIEE B pe3ysibTare aib(ha-pacnaia sjapa aromMa
aJIEeMEHTa C 3apsJOBbIM YUCIIOM Z, 00a/iaeT 3apsI0BbIM YHCIIOM ...
Hz-1

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

234. AToMHOE s11p0, BO3HHKAIOIIEE B pe3yibTaTe anb(a-paciasa saapa aroMa
3JIEMEHTa C MaCCOBBIM YHCIIOM A, 0011a1aeT MacCOBBIM YUCIIOM ...

HA-1

2)A-2

3)A-4

HA+1

235. HepacnaBimmucsi, Yepe3 WHTepBaj BpeMEHH, paBHbIi 1 nepuomy
nosypacmnaza, ocraHercsi % paJuoaKTHBHBIX aTOMOB BELIECTBA

1) 33

2) 25

3) 75

4) 50

236. Yepes uHTepBall BpeMEHH paBHBIN | epuoay nomypacnaja pacmageres %
PaavOaKTUBHBIX SJEP BELICCTBA.

1) 33

2) 25

3)75

4) 50
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237. HepacniaBmimMucst, 4epe3 HHTEPBa BpEMEHH, paBHBIN 1/2 mepuoma
nosypacmnaja, octaHetcsi % paJuMOaKTUBHBIX aTOMOB BELIECTBRA.

1) 33

2) 25

3) 75

4) 50

238. Yepes nHTEpBAJ BpeMEHH PaBHEIN 1/2 Tieprozaa nonypacnana pacrageTcs
% pagMoaKTHBHBIX SEP BEIIECTBA.

1) 33

2) 25

3) 75

4) 50

239. B mporiecce CHITBHOTO B3aUMOACHCTBHS IPUHUMAIOT YIACTHE ...
1) dhoronst

2) HEWTPOHBI

3) anmeKkTpoHBI

4) HeliTpuHO

240. B npouiecce 31eKTpOMarHuTHOro B3auMozeiicteus HE npunuMaror ygacrre. . .
1) HeitTpoHbI
2) poToHsI

3) anekTpoHsI
4) mpoTOHBI

241. B nporuecce cnadoro B3aumoeiicteust HE npuxuMaroT yuactue ...
1) snekTpoHbI

2) doTtoHsI

3) HeHTPOHBI

4) npoTOHBI

242. B poriecce 3IEeKTPOMAarHUTHOTO B3aUMOACHCTBHS IPUHUMAIOT YIACTHE . ..
1) HeTpoHbI

2) HEUTPHHO

3) aHTHHEHTPUHO

4) mpoTOHBI

243. T1o3uTpOH ABISETCS aHTHYACTHIICH 110 OTHOIICHUIO K ...
1) npotony

2) HEWTpOHY

3) anexTpony

4) dporony

244. TlepeHOCYNKaMK TPAaBUTAIIMOHHOTO B3aHMOJICHCTBHS CUUTAIOTCS . ..
1) rpaBUTOHBI

2) poToHsI

3) DIHOOHBI

4) 6030HBI

245, TlepeHOCYMKAMH SIIEKTPOMArHUTHOTO B3aMMOJICHCTBHUS CYUTAIOTCS ...
1) rpaBUTOHBI

2) doToHsl

3) m1rooHBI

4) 6030HbBI

246. [TepeHOCYHKAMHU CHUIIBHOTO B3aUMOJACIHCTBHS CUUTAIOTCS ...
1) rpaBUTOHBI

2) (oTtoHs

3) DIHOOHBI

4) 6030HBI

247. TlepeHocunKaMu ci1a00ro B3aUMOJICHCTBHS CUMTAIOTCS ...
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1) rpaBUTOHBI
2) dortonsl
3) m1rooHbBI
4) 6030HBI

[To pesymbraraMm TecTa OOYyYaIOMIEMYCs BBICTABISICTCS OILEHKA «OTIIMIHO», «XOPOIIOY,
«YIIOBIIETBOPUTEIBHO» WU  «HEYJAOBJICTBOPUTEIBHO», COIVIACHO CIEAYIOIIUM  KPUTEpUSIM

OLCHUBAHUA
IIxaJua Kpurtepun ouennpanus (% npaBHIbLHBIX OTBETOB)
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xopoiio) 70-79
Orierka 3 (YIOBIECTBOPUTEIIBLHO) 50-69
Onenka 2 (HeyOBIETBOPUTENHHO) Mmenee 50
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JIMCT perucrpanui U3MeHEeHH I

Home Homepa nucton OcnoBanue st | [lonmuce | PacmmudpoBka Jlara
p 3aMCHC HOBBIX AHHYJI BHCCCHUA IIoAIrucCu
U3MEHE . BHECEHUS
HHBIX upoBa W3MEHEHUN
HUsA N3MCHCHU A
HHBIX
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