MUHUCTEPCTBO CEJIBCKOT'O XO35IMICTBA POCCUICKON ®EJEPALINN
®EJIEPAJILHOE T'OCYIAPCTBEHHOE BIOP)KETHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICILIETO OBPASOBAHNS
«YIMYPTCKUU T'OCYTAPCTBEHHBIN ATPAPHBI YHUBEPCUTET»

P R VTBEPXJIAIO:
(RN 064
G o, 10SYAARCTg, D,

b s 2L ABOPEKTOP 110 o0pa3oBaTenbHOM

= AAWMEAIOCIKHOM TIOJTUTHKE
/ Bopo6sesa C.JI./
«28» aBrycra 2025 .

PABOYA ITPOT'PAMMA JINCHUITJIMHBI
«DODU33UKA»

ITo cnenmaabHOCTH cpeaHero nmpogecCHOHAIBLHOI0 00pPa30BaHUsI:

19.02.11 TexHosnorus NpoayKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPbS

KBaJII/I(l)I/lKaIII/IH BBIITYCKHHUKA — TCXHUK-TECXHOJI0T

dDopma o0y4eHHsI — OUHAS

Nxenck 2025



OI'TABJIEHHE

[enu u 3a1a4 OCBOCHMSI TUCIUTIIIMHBI
Mecto nucuumniaunsl B ctpykrype OOIT

Kommerenin o0y4varomierocs, GOpMHUpPyEeMbIE B pe3yIbTaTe OCBOSHUS AUCIIH-
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Y4eOHo-MeToanYeCKOe U MH(POPMAIIMOHHOE OOecTeueHNe NUCIUTUINHBL (u-
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1. EJIX 1 3BAJIAYH OCBOEHUS JUCHUITJIMHBI

Llenb: popmupoBanue npeacTaBIeHUN, TOHATHI, 3HAHUH 0 (yHIAMEHTAIBHBIX 3aKOHAX KJIaCCHUYe-
CKOH M COBpEMEHHOW (U3MKH M HABBIKOB MPUMEHEHUS B MPO(PECCHOHAIBHON ACSITENbHOCTH (PU3NIECKIX
METOJIOB U3MEPEHUI U UCCIECIOBAHUM.

3a1aun: - U3y4eHHE 3aKOHOB MEXaHUKH, TEPMOJIMHAMUKH, SJIEKTPOMArHeTu3Ma, ONTUKU U ATOMHOMN
buzuku;

- OBJIaJIEHUE METOJaMH J1JabOpaTOPHBIX HCCIIEI0BaHUM;

- BbIpa0OTKa YMEHUH 110 MPUMEHEHHIO 3aKOHOB (DU3UKHU B TEXHUKE.
[TepedyeHn oOUTUX KOMIIETEHITAN

Kon HanMeHOBaHHE 001X KOMIIETEHITHHA

Bri0upath criocoObl petieHus 3aad NpoQecCuoHanbHOM eI TeNbHOCTH, TIPUMEHH-
OK 01. TEJIbHO K Pa3JIM4YHbIM KOHTEKCTaM.

lcrionb30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHATN3a U UHTEPIpEeTaIlui HHPOP-
Malii 1 MHPOPMAITMOHHBIE TEXHOJIOTHH JIJIsI BHITTOJIHEHHS 337124 MPo¢deCcCroHab-
OK 02. HOU JIEATEILHOCTH.

[TnanupoBaTh ¥ peain30BBIBATH COOCTBEHHOE MTPO(HECCHOHATLHOE U TMYHOCTHOE
[pa3BUTHE, IPEITPUHUMATEIHCKYIO JIEATETHHOCT B PO eCcCHOHAaIbHOM cdepe, uc-
M0JIb30BaTh 3HAHUS IO MPABOBOW U (PMHAHCOBOW TPAMOTHOCTH B PA3TTUYHBIX KU3-
OK 03. HEHHBIX CUTYaIusl.

OK 04. DG hEeKTUBHO B3aMMO/ICHCTBOBATh U Pa0OTATh B KOJIJIEKTHBE M KOMaHJIE.

OCyIIECTBISTh YCTHYIO U TUCbMEHHYI0O KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM SI3BIKE
Poccutickoii deneparuu ¢ y4eToM 0COOCHHOCTEH COIMATbHOTO U KYJIBTYPHOTO KOH-
OK 05. TEKCTa

Co/1elicTBOBATh COXPAHCHHIO OKPYKAIOIIEH CPEbI, PECYpCOCOEPEIKEHUTO, IPUME-

HSTh 3HaHUS 00 U3MEHEHUU KJIMMAaTa, IPUHIIUIIEI OEPEKITHBOTO MTPOU3BOJICTBA, (-
OK 07 (beKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CHUTYAIIUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

s nu3ydenus kypca GU3MKH B By3€ CTYACHT JOJDKEH 3HATh OCHOBBI alareOphl, TEOMETPUHU U TPHU-
TOHOMCTPUHU, 3HATH (bOpMyJII/IpOBKI/I OCHOBHBbIX (1)I/I3I/I‘-I€CKI/IX 3daKOHOB, YMCTbH MNPOU3BOJUTH MAaTCMAaTUUC-
CKHC BBIKJIAIKH ITPU PCIICHUN (bI/IBI/I‘IeCKI/IX 3a4a4 u 6I>ITB KOMIICTCHTHBIM B 06.HaCTI/I YTCHUSA U TOCTPOCHU
rpaduKoB (pU3NYECKHX MporieccoB. IIpeamecTByOnMMH AUCIUIITHHAMY, HAa KOTOPBIX O0asupyercs «Du-
3UKay, SIBISIIOTCS: IIKOJBHBIA Kypc (U3MKM U MaTeMaTHKH, BbICIIAs MaTeMaTHKa, BEKTOpHas anreOpa.
Kypc «®uszuka» sBisercss 6a30BbIM AJIs BCEX HaNpaBlIeHUN TEXHUYECKOTOo 0O0pa3oBaHUsl, OH MO3BOJISIET
CTYJCHTaM MOJYyYUTh YIIyOJIeHHbIE 3HAHUSI OCHOBHBIX (PU3MUECKUX SIBICHUH, (DyHIaMEHTaIbHBIX 3aKOHOB
KJIACCUUECKOW U COBPEMEHHOHN ()M3MKU M HABBIKU IS YCHENTHOW MpodhecCHOHATBHON JCSITEIIBHOCTH U
(vnn) mpoaoInKeHUs PO eCCHOHATHLHOTO 00pa30BaHUS B MarucTparype.

2.1. Conep:xaTebHO-JIOTHYECKHE CBSI3H TUCHUMIHHBI «DU3NKA»



Co/:[epmaTeano-noqueCKHe CBs3HU

KOJIbl U Ha3BaHUE YUYCOHBIX TUCIUILIAH

Ha KOTOPBIE OITUPAETCS
COJEpIKAHUE JAHHOU
y4eOHOM TUCIUIINHBI

JUIs KOTOPBIX COJEpKAHNE TaHHON y4eOHON AMCLUIUINHBI
BBICTYIIACT ONIOPOU

Kox nucru-
TJTUHBI (MO-
IIVJIs)

EH.2 | EH.1 Maremartuka OIL.6 T'mapasnuka
OIl.2 Texgnueckast MEXaHUKA
OI1.9 be3onacHOCTb KU3HEAEITENLHOCTH

3. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHbI ®PU3UKA
OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aUeTHbIe eAMHUIIBI, 108 qacos.

3.1. CTrpykTypa IMCUHILIHHBI

Ne i/ Pazpen nucuuIIvHbBI Buner yae6Hoit pabotsr, Bkmtouas CPC u | dopma:
=) (Momyst), TeMBI paszena TPYLOEMKOCTb (B yacax) -TEKyLIEro KOHTPOJIS ycIieBae-
5 moctu, CPC (mo HexpensaMm ce-
£ % 0 MeCTpa);
g ; 2 E -IIPOMEXKYTOYHOI  aTTecTanuu
3 5 el = (o cemecTpam)
& o £ EEl 8
= 5 S | £3 ¢ Q
R & | Egl B @
1 1 1- | Mexannka HW MoJIeKY- 48 16 18 8
15 | nsipHas pusmuka
2 2 1- | DyiekTpuYecTBO M Mar- 66 22 44 ) add.sauer
16 | nerusm
HWroro 108 38 62 8
3.2. IlpakTukym
No No paznena nucuu- HanmMenoBanue mabopaTopHbIX padoT TpynoeMKocTb
/T | TTUHB (dac.)
1. [MorpentHoct U3MepeHuii (CUCTEMaTHYECKHE, CITydaliHbIe, IIPUOOPHBIE).
AOCoIOTHAst ¥ OTHOCHUTEINBHAS ITOTPEIIHOCTH. BbIUKCiIeHus MorpenHo- 10
cTell pu KOCBEHHBIX M3MepeHusix. [loctpoenne rpaduKoB 10 pe3ysibTa-
TaM U3MEpPEHHUI.
2. OmnpeneneHne JIMHEHHBIX pa3MepPOB, 00bEMOB TeJI C TIOMOIIBIO I TAHTCH- 10
LMPKYJIsl, MUKPOMETPA, MEXaHUYECKOTO MHJIMKATOPa U MUKPOCKOIIA.
3. I'padux Mapmpyra
2. OmpezeneHne yCKOPeHUs! CHIIbI TSDKECTH ¢ MOMOIIBI0 MaTeMaTHde-
Mony.b 1. CKOTO MasiTHHKA.
2| Mexanuka i moste- ?1, (())npeaenenue MOMEHTa UHEPLIMHA MaXx0OBOT'0 KoJieca. 3
KynspHas GH3KKa . Ompenenenne MOMEHTa MHEPIUH TEJ C TIOMOIIBIO ITOIBECHON IIIaT-
(hopMBL.
6. Mzydenue BpaliaTenbHBIX ABMKEHUH ¢ TIOMOIBIO MasTHHKa O6ep-
5 Oeka. 38
7. I3ydenue 3aBUCUMOCTH TIEpHOJIa YIIPYTHX KoieOaHui OT Macchl (C To-
MOIIbIO CITUPAIbHOM NPYXKHUHBI).
8. Onpenencare kK03 GUIMCHTA 3aTyXaHuUsI KOJICOaHUIA.
6. 10. Onpenesnenyie JUIMHBI BOJIHBI M CKOPOCTH 3BYKa B BO3/yXe METOJIOM
CTOSTYMX BOJIH.
11. Onpenenenyrie Moyssl yOpyroctTa u jeopManuy u3ruoa.




12. OmnpeneneHne yAeNbHOW TEINIOEMKOCTH IKHIKOCTH IPU MOMOIIH
AJIEKTPOKAJIOPUMETPA.
15. Onpenencaue Ko3QPuUIUEHTA BI3KOCTH KUIKOCTH MeToJoM CTOKCA.

Mogayas 2.
DIEKTPUUECTBO U
MarHeTH3M

I/I3y‘ICHI/I€ SJICKTPOUZMEPUTCIIbHBIX l'IpI/I60p0B.

I'paduk mapupyra

1. OmnpernenieHue CONPOTUBIICHHUS PE3UCTOPOB MOCTOBBIM METO-
JIOM.

2. V3yyeHune 3aBUCHMOCTH CONPOTHUBIICHHS IIPOBOJJHUKOB OT TEMIIepa-
TYPBL

3. TI'panyupoBaHue U u3yueHue paboThl TEPMOTIAPBIL

4. T'pamyupoBaHNE MIIIHAMIIEPMETPa IPH IIOMOIIH BOJIBTMETPA.

5. Omnpenenenre TOPU3OHTAILHOW COCTaBISIONICH HAMPSHKEHHOCTH
MarHuTHOTO OIS 3EMITH.

6. Ompenenenue Toka Kropu peppomarserrka.

7. Omnpenenenne KIIJ u xoaddunuenta Tpanchopmanuu Tpancdop-
maropa.

8 . OnpenesneHue IEKTPOEMKOCTH M MHIYKTUBHOCTH (I II€pEeMEH-
HOT'O TOKA).

9. CHsiTHEe aHOIHOHM XapaKTEPUCTHUKH ITOJYHPOBOJIHHKOB M JIBYXJIEK-
TPOIHOM JIaMIIbL.

10. Onpenerenue JIMHBI 3IEKTPOMArHUTHBIX BOJIH M0 criocoOy JleXepa.

16

Moayas 3.

Ontrka n Pusnka

aToMa

I'paduk mapmpyra

1. Omnpenenenune raaBHOTO (POKYCHOTO PACCTOSHUS JTMH3.

2. OmnpeneneHue yBeJUUSHNUs MUKPOCKOIA U HUBEITUPA.

3. Omnpenenenue MokaszaTessi MPEIOMIICHHS MPO3PAYHbIX ILIACTHHOK
TIPY TIOMOIIN MHKPOCKOTIA.

4. OrmpeneneHne BECOBOTO COJIEPIKaHUS BEIIECTBA C TOMOIIBIO pedpak-
TOMETpa.

5. OmpeneneHre CBETOBOM OTIAYM JIAMIThI HAKAJTUBAHHS.

6. OmnpeneneHue IIMHBI CBETOBOI BOJIHBI ¢ TOMOIIBIO KoJiell HproToHa.
7. OrmpeenceHue JAJIMHBI CBETOBOW BOJHBI M IOCTOSIHHOW TU(PPAKIHOH-
HOH pEIIeTKH.

8 . OmpexerneHue KOHICHTPAIMH PACTBOPA caxapa IPH MOMOIIH TOJIs-
puMeTpa.

9 CHsATHE XapaKTEPHCTHK BAKYyMHOTO ()OTOIJIEMEHTA.

10. 3y4yeHne CHOEKTPaIbHOW M MHTETPAILHON YyBCTBUTEILHOCTH (POTO-
JJIEMEHTA.

11. I3ydenue CEKTPOB U3IYICHHUS C TIOMOIIBIO IBYXTPYOHOTO CIIEKTPO-
CKoOTIa.

12. V3yueHue sBICHUS MOJSIPU3AIMU CBETA.

UTOI'o

62

4. OBPA3OBATEJIBHBIE TEXHOJIOT' T

5.1. Heumuranmonssle TexHooruu (rmpodiaemMHoe o0ydeHue)

st mpoOeMHOTO0 00y4YeHHUSI XapaKTEPHO, YTO 3HAHUS M CITOCOOBI IEATETLHOCTH HE TTPEMOTHOCATCS
B T'OTOBOM BHJI€, HE MPEUIAraloTCs MpaBuiia UM MHCTPYKLUH, CIEAYsT KOTOPBIM 00y4aeMblii MOT ObI Ta-
pPaHTHPOBAHHO BHITIOJIHUTH 33/1aHKe. MaTepuall He JaeTcs, a 3a/1aeTcs Kak mpeaMeT nmoucka. M Becb cMbIci
06yLI€HI/I}I KakK pa3 1 3aKJIK04YacTCsAa B CTI/IMy.HI/IpOBaHI/II/I HOHCKOBOﬁ NCATCIIBHOCTU IIKOJIBHUKA WNJIN CTy-
nenta. [Tomo6HBIN MOIX01 00YCIOBIICH, BO-TIEPBHIX, COBPEMEHHOM OpUEHTAIMel 00pa30BaHUs Ha BOCIIH-
TaHUE TBOPYECKOW JMYHOCTH; BO-BTOPBIX, MPOOJIEMHBIM XapaKTepOM COBPEMEHHOTO HAYYHOTO 3HAHUS
(BcmoMHUM, JTH000€ HAyYHOE OTKPHITHE OTBEYAET HA OJWH WJIM HECKOJBKO BOTPOCOB W CTABHUT JIECATKH
HOBBIX); B-TPETbUX, MPOOJIEMHBIM XapaKTepOM YEJIOBEUECKON MPAKTHKH, YTO OCOOCHHO OCTPO MPOSIBIIS-
€TCsl B TIEPEJIOMHBIE, KPU3UCHBIC MOMEHTBI Pa3BUTHS; B-UYETBEPTHIX, 3AKOHOMEPHOCTSIMHU Pa3BUTHUS TUIHO-
CTH, YEJIOBEUECKOW IICUXHUKH, B YACTHOCTH MBILIUICHUS U HHTEepeca, (OpMUPYEMBIX UMEHHO B IPOOJIEMHBIX

CUTYaIHs

X.




4.2. NnTepakTuBHbIe 00pa3oBaTelbHbIC TEXHOJOIHH, UCIOJIb3yeMble B AyAUTOPHBIX 3aHSI-

TUAX
Centect Bup 3anstus Hcrnonb3yembie HHTEpaKTUBHBIE 00pa3oBaTenb- | KomudecTBo
p HbI€ TEXHOJIOTUU 4acoB
1,2 JIEKIITNUN Komnviomepnvie nexyuu, 38

5. OHEHOYHBIE CPEACTBA JJIsA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHN,
INPOMEXYTOYHOM ATTECTAIMU IO MTOT'AM OCBOEHUSA IUCHUILIMHBI U
YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOMN PABOTHI CTYIEH-
TOB

5.1. Buabl KOHTPOJISA U aTTecTalum, GopMbl OLIEHOYHBIX CPEACTB

O1neHOYHBIE Cpe/ICTBA
Ne | Ne ce-|Bunel koHTpons u arre-|HammenoBanue pasznena Konunuectso
n/m |mMectpa  |cranmm (TAT, ITIpAT)? y4eOHON JUCITUTIITUHBI dopma BOIIPOCOB B
3aJlaHuU
1. |1, 2, BxoaHoit KOHTpOJIb Mexanuka u monekymsipHaas|Tect 20
Texymmii KOHTPOJIb buznka Munu-omnpoc 2
IIpoMexyTOUHBII  KOH-|DJIEKTPOMAarHeTus3m KonTpoasHoe
TPOJIb Ontuka u Gpusnka aToma 3aJlaHne 4-6
HTOroBelii KOHTPOJIb Tecr, Ounersr |20, 3
Peiitunr
TectupoBanue Tect

ITepeyeHb BONPOCOB /I/I NPOMEKYTOYHOM ATTeCTALMH
IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB /sl IPOBe/IeHNsI 324€TOB

1. Bsenenue: npenMer GpU3MKU U €€ CBSI3b C IPYTUMH AUCUUIITMHAMH. MeToabl (U3HUECKUX Ucclie-
JIOBaHUi (OIIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOpHsl). B3auMocBs3b (PU3MKHM U TEXHUKH.

2. TlonsTHe mpocTpaHCTBA M BpeMEHU B Kilaccudeckoi (usuke. Cucremsl oTcuera. [lepemenienne u
ckopocTb. HopManpHOE, TaHT€HLIMAIbHOE U MIOJHOE YCKOPEHHUE.

3. IloHsTue coctosiHus B KiacCMyeckoil MexaHuke. OCHOBHas 3ajladya JMHAMUKU. 3aKOH HHEPIUH.
WNuepunanpHble 1 HEMHEPIMAJIBHBIE CUCTEMBI OTcYeTa. PU3HUECKOE COAEP/KAHUE TOHITUIM MACcChl, CUJIIBL,
UMIYJIbCca, UMITYJIbCa CUJIbI, 2-i 3aKOH HproTOHA. BHIbI B3aUMOICCTBUA, TOHITHE O CHJIaX HHEPIUH.

4. 3-ii 3akoH HeioToHa. BHelHNe 1 BHYTpeHHUE CUITBL. 3aKOH COXPAHEHUS UMITYJIbCa JJISl 3aMKHYTON
cucteMsl Tell. [ToHsTHE IeHTpa Macc U 3aKOH €ro JBUKEHHUS.

5. Ilonsartue sHepruu, paboTbl U MOIIHOCTU. KuHETHUECKas SHEprus MeXaHHUeCcKoi cucrembl. Pabora
MEPEMEHHOMN CHUJIBI.

6. Ilone kak popma marepuu, ocyuiecTBIsieMas CUIOBOE B3auMoJIeiicTBUE MeK Ay yacTuamu. [Tons-
THE MOTEHUMAIBHOTO NoJis. [loTeHmanpHas SHEpPryust MaTepruaIbHOM TOUYKH BO BHEIIIHEM CHJIOBOM ITOJIE U
ee CBS3b C CHJIOMN, ICHCTBYIONIEH HAa MaTEpUAIbHYIO TOUKY (Ha MpUMepe TPaBUTALMOHHOTO TOJIs).

7. 3aKOH COXPaHEHHUs SHEPIUU B MEXAHHMKE, KOHCEPBATUBHBIE U HEKOHCEPBATUBHBIE cucTeMbl. [Ipu-
MEHEHHUE 3aKOHOB COXPAHEHMS K YIIPYTOMY M HEYIIPYTOMY yAapaMm.

8. BpamarenbHoe ABUKEHUE U €r0 KHHEMAaTUYECKUE XapAKTEPUCTUKHU: YTII0BOE MEPEMENIECHUE, YIIIO-
Basi CKOPOCTh U YIJI0BO€ ycKopeHue. CBsA3b YITIOBBIX XapaKTEPUCTUK C TMHEUHBIMHU.




9. Jlunammuueckue XapakTE€pPUCTUKH BPaLIaTEbHOTO ABM)KCHUS: MOMEHT CHJIbl, MOMEHT MMITYJIbCA,
MOMEHT WHEpPIMH. BerancieHrne MOMEHTOB UHEPIMH TeJ npaBuiibHOU (hopMel. Teopema IlITeitnepa.

10. OCHOBHOM 3aKOH JMHAMMKH BPALIATEIbHOTO JABHKEHUS. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa.

11. Kunerndeckas 2Heprusi 1 paboTa BO BpallaTeIbHOM JIBIKCHUU.

12. KonebarenpHoe nBIKEeHUE. [ 'apMOHMYECKOe KoJIeOaHUe U ero XapaKTepucTuku. CKOPOCTh U YCKO-
pEeHUE MPU TAPMOHUYECKUX KOJICOAHUSX.

13. JIlnHamMuka rapMOHUYECKHUX Kojebanuil. JuddepeHnumanpHoe ypaBHEeHHE TApMOHUYECKHX KoJieha-
Huil. [Ipy>)XuHHBINA, MaTeMaTUYeCKU U GU3NIECKUN MAITHUKU.

14. 3aryxarommue konebanus. JuddepennnansHoe ypaBHEHHE 3aTyXalOMUX KOJICOaHUM, €ro PEeIIeHHE
Y aHaJIM3.

15. BeiyxaeHnsie konebanus. [uddepeHnnanbHoe ypaBHEHHE BBIHYKIECHHBIX KoJIeOaHUH, €ro pe-
LIEHUE U aHaIu3. SIBlIeHHE pe30HaHca.

16. BomHoBBIE mporiecchl. Mexannu3m oOpa3oBaHus BOJH B ynpyroi cpeze. [lonepednsie u mpoaoib-
HBIC BOJTHBI. Y paBHEHUE OeryIieil BOTHBIL. BelnunHbl, XapaKTepU3YIOIIHE BOITHY.

17. IIpeobpazoBanue ["anumnes. MexaHWYECKUI MPUHIIMI OTHOCUTEILHOCTH. Teopema CI0KEeHUsI CKO-
pOCTEN.

18. MonekynspHas pu3uka u TepMoaguHamMuKka. MIx 00beKThl 1 METO/IbI UcclieJoBaHus. TepMoaAnHaMuU-
YyecKasi CUCTEMA; €€ IIapaMeTphbl U COCTOsIHUE. TepMOAMHAMUYECKUN TPOLIECC U €TI0 BUBL.

19. Mogenb uaeanbHOro raza. BelBog OCHOBHOTO ypaBHEHHS MOJIEKYISIPHO-KHUHETUYECKONW TEOPUH U
CIICZICTBUS U3 HETO0. MOJIEKYNISIpHO-KUHETUYECKOE TOJIKOBAaHUE a0COIOTHOM TeMIepaTyphbl.

20. Yucno creneneit cBOOOIbI MOJIEKYJI. 3aKOH PABHOMEPHOTO PaCIpeIeNICHUsI SHEPTUHU 110 CTETICHIM
cBO0OBI. BHYTpeHHSIS SHEPTUS UCATBHOTO Ta3a.

21. 3akoH MakcBeia s pacrpeaeneHus: MOJIEKyI UIealbHOr0 ra3a Mo CKOPOCTSAM U SHEPTHsIM TeTl-
noBoro aswwkeHus. [TonsTue o cpeaneit apudmeTrnueckoi, cpeHel KBaApaTUYHON 1 Hanboiee BEpOsSTHON
CKOPOCTSIX.

22. CpenHee 4MCIIO CTOJIKHOBEHMH M CpeIHss JUIMHA CcBOOOIHOrO mpodera MojeKys. SIBieHus nepe-
HOCa B TEPMOJMHAMUYECKH HEPABHOBECHBIX cucTeMax: AU(Pdy3us, TEIIONPOBOIHOCTh, BHYTPEHHEE Tpe-
HUE.

23. TloHsTHE O BHYTPEHHEH SHEPTUH KaKk QYHKIHMH cOCTOsIHUS. TerutoTa u pabora Kak GopMbl mepe-
nauu sHepruu. [lepBoe Hayano TEPMOJIMHAMUKHY.

24. [IpumeHeHue epBOro Havana TEPMOJAMHAMUKH K u3omporeccaMm. PaboTa u TemioeMKoCcTh B U30-
nporeccax.

25. AnuabatHpiii Tiporiecc, ypaBHeHue [lyaccona. Pabora u TerioeMKOCTb.

26. Obparumele u HeoOpaTumeble npouecchl. [Tonarue ukia. LHukn Kapao u ero KITJI st nneansHoro
raza. TeroBas U XOJOUIbHASI MATHHBI.

27. DOutponus. Bropoe Hauano TepMOJUHAMUKHI U €70 CTATUCTHYECKAs! HHTEPIPETALIHS.

28. Peanbnbie ra3pl. CUibl MOJIEKYJISIPHOTO B3aUMOJICUCTBUA. Y paBHeHUE Ban-nep-Baanbca. Buyrpen-
HSIsl SHEPIUs PealIbHOIO rasa.

Bomnpocs! 111 HTOroBo# aTrecTanun
IlepeyeHb KOHTPOJIBLHBIX BONMPOCOB /1Jisl MPOBEIEHUA IK3aMeHAa

1. ITonsiTHe pOCTpaHCTBA M BPEMEHHU B Kilaccuueckoi ¢usuke. Cucremsl orcuera. [lepemerienue u
cKkopocTb. HopmanbHOE, TaHT€HIIMATIBHOE U ITIOJTHOE YCKOPEHHUE.

2. 3axoH uHepuuu. MHepLManbHble 1 HEMHEPLUUAIbHBIE CUCTEMBI OTCYeTa. DUZNYECKOE CONEPIKAHNE
MOHSATUN MaCChl, CUJIbI, UMITYJIbCA, UMITYJIbCA CUJTbI, 2-1 3akoH HbioToHa. Buibl B3auMoaeiicTBui, moHsTHe
0 CUJIaX MHEPLHH.

3. 3-ii 3axoH HproToHa. BHemHue 1 BHYyTpeHHUE CUIIbI. 3aKOH COXPAaHEHUS UMITYJIbCa ISl 3aMKHYTON
cucreMsl Tell. [IoHsATHe [IeHTpa Mace U 3aKOH €ro ABH)KCHUS.



4. [TlonsiTue sHepruu, paboThl U MOIIHOCTU. 3aKOH COXPAHEHUs YHEPTUU B MEXAHUKE, KOHCEPBAaTHB-
HbIE 1 HEKOHCEPBAaTUBHBIE cucTeMBl. [IpuMeHEHNEe 3aKOHOB COXPAHEHHU K YIIPYTOMY U HEYNIpYromy yza-
pam.

5. JluHammueckue XapakTEpUCTUKH BpPALIATEIbHOTO ABM)KEHHS: MOMEHT CUJIbI, MOMEHT MMITYJIbCA,
MOMEHT WHEPIMHU. Bhurcienne MOMEHTOB HHEPITUHU Tel npaBmiibHON hopmbl. Teopema ILlTeitHepa.

6. OCHOBHOI1 3aKOH TMHAMHUKH BpaIIaTEIbHOIO JBM)KEHUS. 3AKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

7. KonebarenbHoe nBmxeHue. ['lapMoHnueckoe KojaebaHue u ero xapakTepucTuku. CKOPOCTh U YCKO-
peHHE TPU TAPMOHUYECKUX KOJICOAHHUSX.

8. JlmHamuka rapMoHnuYeckux kosiebanuid. uddepennnansuoe ypaBHEHHE TapMOHIUYECKUX KoyieOa-
Huil. [Ipy>XUHHBINA, MaTeMaTUYECKU U PU3NIECKUN MAsITHUK.

9. BomnHOBBIE TpoIiecchl. Mexanu3M 00pa3oBaHus BOJH B ynpyroi cpene. [lonepeunbie u mpoaosib-
HBIC BOJTHBI. Y paBHEHHUE OeryIieil BOTHBI. BelMuuHbI, XapaKTepU3yIOIIue BOJIHY.

10. Mogens uaeanbHOro ra3a. BelBog OCHOBHOTO ypaBHEHHS MOJIEKYJIIPHO- KHHETUYECKON TEOPUHU U
CIIEICTBUS U3 HEro. MOJIEeKYIIpHO- KHHETUYECKOE TOJIKOBaHUE a0COIOTHOM TeMIepaTyphbl.

11. Ywucno creneHeld cBOOOIbI MOJIEKYJI. 3aKOH paBHOMEPHOT'O pacipeiesIeHUs SHEPTHH 0  CTEICHIM
cBOOO/IbI. BHYTpeHHSs1 SHEprus H1eaIbHOTO Tra3a.

12. CpenHee 4MCIIO CTOJKHOBEHHMH M CPEIHssl JJIMHA CBOOOJHOro mpodera Mojekys. SIBieHus nepe-
HOCa B TEPMOIMHAMUYECKIX HEPABHOBECHBIX cUcTeMax: MU y3Hsi, TEIUIONPOBOIHOCTh, BHYTPEHHEE Tpe-
HUE.

13. TloHsTHE O BHYTPEHHEH HEPrun Kak QPyHKIUHN cocTosHUsA. Terora u padora kak (Gopmsl nepe-
naudn sHepruu. [lepBoe Hayamo TepMOIMHAMUKH.

14. IlpuMeHeHue MEpPBOToO Havaia TEPMOJMHAMUKHY K H3omporeccam. PaboTa u TemnoeMKocTh B U30-
mpoueccax.

15. OGparumsle u HeoOpaTtumsle npoueccsl. [lonstue ukia. Hukn Kapao u ero KITJ] mist nneansHoro
rasa. TernoBas U XOJ0UIbHAS MALIHBI.

16. DHTponus. Bropoe Hauano TepMOAMHAMUKHU U €T0 CTaTUCTUYECKast UHTepnperanus. Kputuka une-
QJIMCTUYECKOTO TOJIKOBAHMSI BTOPOr'O Ha4yajla TEPMOJINHAMUKH.

17. DnexTpocTaTHKa. 3aKOH coXpaHeHus 3apszaa. 3akoH KynmoHa. DIeKTpocTaTHUeCKOe IOJ€ U €ro
HanpsHKeHHOCTh. [[pUHIMIT cynepno3uIuuy MoJeu.

18. Ilotok BekTopa HampskeHHocTH. Teopema Octporpanckoro- ['aycca sl 371€KTpOCTaTHUECKOTO
II0JIA B BAKYyM€ U IPUMEHEHHE €€ I PAcyYETa MOJIEH.

19. IloreHnManbHas 3HEPrus 3apsiaa U MOTEHLIHUAN MIOJIsI B HEKOTOPOH TOYKe. Pa3HOCTBh MOTEHIIMANIOB.
CBs13p MEXly HAIIPSKCHHOCTBIO U Pa3HOCTBIO TOTEHIIUAJIOB.

20. IIoCTOSHHBIN ANEKTPUYECKUN TOK U €r0 XapaKTEPUCTUKU: CHJIA TOKA, IUNIOTHOCTh TOKA. Y CIIOBUS
CYLIECTBOBAHMSI IOCTOSTHHOTO TOKa. CTOPOHHUE CHJIBI.

21. O6006menHsbIif 3akoH Oma B uHTErpanbHoil popme. Pasnocts norennmanos D/1C, HanpspkeHue.

22. MarsutHO€ MOJ€E U €ro XapaKTePUCTUKK: MHIYKIUs, HAPSHKEHHOCTD, 3aKOH AMIiepa.

23. 3akoH buo-Caapa- Jlannaca u ero npuMeHEHUE K BBIYMCICHUIO MAarHUTHBIX MOJIEH MPSIMOJIMHEN-
HOT'O NMPOBOJIHUKA C TOKOM U KPYTOBOT'O TOKA.

24. JIBumKeHME 3apsHDKEHHBIX YacTUL B MAarHUTHOM 1osie. Cuita JlopeHna. Y ckoputenu 3apsKeHHbIX da-
CTHII.

25. SIBneHue snekTpoMarHuTHOM MHAYKUMHU. 3akoH Dapanes- JleHna U ero BbIBOJ U3 3IEKTPOHHBIX
MpPEICTaBICHUM.

26. Onmcanue MarHUTHOTO ToJsi B BemlecTBe. Knaccudukanuss mMarepuagoB MO0 MarHUTHBIM CBOM-
CTBaM.

27. CaeroBas BonHa. MHTepdepenmus ceera. KorepeHTHOCTh (BpeMEHHAs U MIPOCTPACTBEHHAs) U MO-
HOXPOMAaTUYHOCTh CBETOBBIX BOJH. Y CJIOBHSI MAKCUMyMa U MUHMMYMa HHTEHCUBHOCTHU MPU UHTEP(EpeH-
LUH.

28. PasBuTHe npeacTaBiaeHuii o cTpoeHnn aroma. Mojens aroma Pesepdopaa- bopa. ['mnoresa u gop-
Myia ae bpoilnia. DxkcniepuMeHTanbHOE NOATBEPKIACHUE TUIIOTE3bI 1€ bpoiis.

29. BosiHoBast hyHKIMS U ee cratucTrdeckuii cMbici. Oomee ypaBaenue [Ipenunarepa. CranmonapHoe
cocrosiHue. YpasHenue llpenunrepa nis craiuOHapHBIX COCTOSIHUMN.
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30. CIOHTaHHOE U BBIHYXXICHHOE U3IIy4eHHE. JIa3epbl U UX IPUMEHEHHUE.

31. CocraB u xapakTepucTuku siapa. Pasmeps! sanep. Anepusie moaenu. CBoiicTBa U IPUPOJA SIEPHBIX
cuil. JIeekT Macchl U HEPTHs CBS3H sIpa.

32. SlnepHble peaklMu U 3aKOHBI COXPaHEHUS.

33. Peakuus nenenus siapa. Llennas peakuus nenenus. [lonarue o saepHO SHEPreTHUKE.

34. Peakuus cuHTe3a aTOMHBIX sifiep. [IpoGiema yrnpaBisieMbIX TEPMOSIICPHBIX PEaKIii.

35. DnemenTapHbie yacTuIlbl. [Ipo6iieMbl COBpeMEHHOM (U3HKH.

Bonpocek! 111 KOHTPOJISI 0CTATOYHBIX 3HAHUI

1. Kakue meroasr pusnyeckoro ucciaeaoBanus 3Haere? B deMm 3akirouaercst mporecc u3MepeHus
¢usnueckoii BenmuunHbl? [1o 1aHHBIM Tpex U3MepeHui nepuoaa Konedanuii mMastHuka (6 ¢, 5,8 ¢, 6,2 ¢)
OLICHUTE €T0 MOrPEUIHOCTb.

2. HazoBute Bce ocHOBHbIE equHuIpl CU, 3-5 nponsBoausix equnul CH, nx HaMMEHOBaHUS U pas-
MEpHOCTH. EMHUIIBI KaKuX BETMYUH UMEIOT pa3MEPHOCTH (Ke M/C)?

3. Maiite ompeneneHusl 1 HA30BUTE €IMHULIBI OCHOBHBIX KMHEMaTH4ecKuX BennuuH. Ilon xakum
YTJIOM K TOPU30HTY HY>KHO OPOCHTH TE€JI0, 9YTOOBI JATBHOCTH €T0 MoJjieTa Obliia BABOE OOJIbIIIE BHICOTHI MOJI-
Hatus ?

4. ChopmynupyiiTe 3aKOHBI JUHAMUKH TIOCTYNATEIBHOTO ABMKEHUS. 3alUIINTE UX ISl aBTOMO-
OuJIsl, HAYaBILIErO TOPMOXKEHHE F030M, a TAK)KE MTOBOPAUYMBAIOIIETO 10 AYyre MOCTOSHHOTO paguyca nepen
MPEMSITCTBUEM CPAaBHUTE PE3YJIbTATHI.

5. 3anumuTe ypaBHEHUS JUHAMHUKHU [IOCTYNATEIbHOTO U BPAILIATEIbHOTO ABMKEHMS IS 111apa, 3a-
KaThIBAIOLIETOCS C HEKOTOPOIl HAYaIbHON CKOPOCTHIO 0€3 MPOCKAIb3bIBAHNS HAa HAKJIOHHYIO MJIOCKOCTD.

6. Onpenenute paboOTy M MOILIHOCTh CHJIBI TPEHUS NMPU 3aKaThIBAHMM LWIMHIpPA C HEKOTOPOM
HaYyaJbHOM CKOPOCTHIO Ha aKJIOHHYIO MJIOCKOCTh 0€3 MPOCKaIb3bIBAHUS.

7. Ilonb3ysck 3aKOHAMU COXPAHEHHSI, OTIPENIEIUTE paboTy 3IEKTPOMOTOpPA IO PACKPYUUBAHUIO Op-
OUTaTBHON CTAaHIIMM (MX MOMEHTBI MHEPLIUU U3BECTHBI) 10 3aJaHHOU YIII0BON CKOPOCTH.

8. C KaKoil CKOPOCTBIO JOJKEH BBIXOIUTH BO3YX U3 PACHBUIMTEINS, YTOOBI KHUJIKOCTh B HEM TOJ-
HUMaJach Ha 3aJJaHHYIO BBICOTY ?

9. HazoBUTE OCHOBHBIEC XapaKTEPUCTUKN FaApMOHUYECKHX KoeOanuid. [Tomydnre ypaBHeHUE MaTbIX
KoJ1e0aHui MIIMHIPUYECKOrO MOIUIaBKa C TPY30M Ha KOHIE U BBIPA3UTE YacTOTy KosieOaHUM uepes3 Hc-
XOJIHbIE JJaHHBIE.

10. Yro Takoe mexanudeckast BorHa? [Ipu kakux yclIoBUSX IPYIIIOBas CKOPOCTh BOJIHBI paBHA ¢a-
30BOH, ITPH KaKUX MEHBIIIE €€ U IIPHU KaKUX paBHA Hyr0. Eciu ammiuuTyna BoiHbl 3aTyxaeT B 10 pa3 Ha
nytd B 10 M, TO Ha KaKkOM IyTH OHa yMeHbIuTcsa B 100 pa3z?

11. Kak B3aMMOJEMCTBYIOT Ha pacCTOSIHUM MOJIEKYJIBI peaibHOI0 U UeaabHoro razos? Kak 3aBucst
OT TEMIEPATYPhl UX TETNIOEMKOCTHU?

12. Beipa3uTte cpeaHIO0 KBapaTUYHYI0 CKOPOCTh MOJIEKYJ HJI€aIbHOIO ra3a Yepes ero JaBjIcHHe
Y TUIOTHOCTb.

13. TlonyunTe N3BECTHBIE IKCIIEPUMEHTAJILHBIE TA30BbIE 3AKOHBI U3 YPABHEHUS COCTOSIHUS UI€allb-
Horo rasa. [Ipu kakux yciaoBUSX OHO TPUMEHUMO?

14. Kakoe KOIM4ecTBO TEIIOTHI HAA0 MepeaaTh BOASIHOMY Napy HoJ NopiiHeM ¢ rpyzom 200 xr,
9TOOBI MOMHATH ero Ha 0,5 M? Ha CKOJIBKO Mpy 3TOM M3MEHUTCS TeMIIepaTypa TpeX MoJjiei napa?

15. Kakue GpopMyInpoBKH BTOPOTO Havyajia TepMOAMHAMUKH 3HaeTe? [IpuMeHNMO 711 OHO K OTKPBI-
ThIM cuctreMam? Kak M3MeHsieTcsl SHTpONHUsI Ta3a MpU U30TEPMHUUECKUX U aanabaTHYecKuX mporeccax?
[Tpu HeoOpaTUMOM 1HKIIE?

16. OnumuTe paboTy UIeaTbHON TEIIOBOW MAITMHBI IS IPSIMOTO U 00paTHOTO 1uKiIa. YTo Takoe
TEIUIOBOM HACOC U YeM OIpeiensaeTcs ero 3PPeKTUBHOCTH? DPPEKTUBHOCTD XOIOAMIbHUKA?

17. Ha nuarpamMme M30T€pMBbI peaIbHOTO ra3a yKaxuTe 001acTh pazoBoro nepexonaa. Kak mpu stom
U3MEHSIIOTCSl BHYTPEHHSS SHEprus M 3HTponus rasa? HauepTure 3aBUCMMOCTH TEMIIEpaTyp KHUIIEHHS U
TUTABJICHUS OT JABJICHMS U YKAXKUTE MECTO TPOHHOM TOUKH.



18. Kakue 0coOEHHOCTH KUAKOTO M TBEPAOTO COCTOSIHUS OOBSICHSIIOTCS UX MOJIEKYJISIPHO-KUHETH-
4ecKOl CTpykTypoit? Onpenenure pa3HOCTh YPOBHEH KUAKOCTH B COOOLIAIOMIMXCS KAUIUIAPax pa3HOTro
IaMeTpa.

19. PaccunraiiTe 3JIeKTpHUYECKOE T10JIE, CO3/1aBAEMOE CUCTEMOM JBYX TOUEUHBIX 3apsi/IOB Ha OOJIb-
oM paccrostuuu. Onpenenure paboTy Mo MEepPeMENIEHUI0 TOYEUHOT0 3apsia B ’TOM I0Jie, MOTEHIIUATb-
HYIO SHEPTHUIO 3apsija U MOTEHIIHAI TTOJISL.

20. PaccumuTaiiTe paboTy 10 pa3AeICHUIO 3apsIA0B B INIOCKOM KOHJIEHCATOPE, OTPECITUTE SHEPTHIO
Y TJIOTHOCTb SHEPTUH MOJISI B KOHIEHCATOpE.

21. Onpenenure cuiy, JEUCTBYIOLIYIO Ha TOYEUHBIM JUIIOIbL B MOJIE TOYEUHOTro 3apsiaa. Kak nBu-
KETCsl JUIIOJIb B JIEKTPUUECKOM Mosie? YTO MpOUCXOIUT ¢ AUDIEKTPUKOM B AleKTpudeckoM mnosie? Kak
MEHSETCS M0JI€ B AUIIEKTPUKE?

22. Ha30BHUTE MCTOYHUKU U XaPAKTEPUCTUKU MarHUTHOro mnoss. Kak geiicTByer MarHuTHoe moJie
Ha 3apsabl U TOKU, Ha paMKy ¢ TokoM? Kakoe ycTpoicTBO OCHOBAaHO Ha TaKOM JIEUCTBUM?

23. Yem ompeaensitoTcss MarHUTHbIE MOMEHTBI aTOMOB? UTO MPOUCXOUT C BEUIECTBOM B MAarHUT-
HOM nosie? Ha30BUTE TUIBI MAarHETUKOB U UX XAPAKTEPUCTHUKHU.

24. Yro nabmromaeTcsi B IPOBOJHUKE TIPU €0 ABM)KEHUH B MarHUTHOM mosie? B KoHType npu u3-
MEHEHHMHM MarHUTHOIO MOTOKa 4epe3 Hero? OnummuTe KoJIn4ecTBeHHO. OLEeHNnTe pa3HOCTh NOTEHIIMAJIOB
KOHIIOB KPBUIBEB CaMOJIETA MPU TOJIETE.

25. Kakoii mpoiiecc npenarcTByeT U3MEHEHUSIM TOKa B KOHTYpe? Kak onpeaenuTs HHIYKTUBHOCTh
conenonna? Paccunraiite paboTy 1Mo CO3AaHUIO TOKA B HEM U SHEPTUIO €r0 MAarHUTHOTO TOJISL.

26. OnumuTe KOJTUISCTBEHHO MPOIIECCH B KojiebaTenbHOM KOHTYype. [lomyunte ypaBHEHHE KoJie-
OaHMii U OTPEACITUTE X YaCTOTY.

27. Yto nobasua MakcBeit k TeopeMam ['aycca Juist SJIeKTPUYECKOTO U MarHUTHOTO TOJIeH, 3aK0-
Ham Qapajnes u Amrnepa (IIOJTHOTO TOKa), YTOOBI MOJIYYUTh CUCTEMY, HOCSIIYIO ero nMa? Kakue mporecchl
OIMCHIBAET 3Ta cUCTEMa?

28. Yro mpencrasisier coOoi aneKTpoMarHuTHas BoiaHa? Yem onpenensiercs CkopocTh BoHbI? Ka-
KM€ CBOMCTBaA CBETa MOJTBEPKIAIOT €ro BOJHOBYIO Ipupoay? UTo MOKHO HaAOII0IaTh MPU HANIOKEHUU
BCTPEUHBIX BOJIH?

29. PaccmoTpute audpakiuio CBETa Ha MIeNH Wik perieTke. OnpenenuTe HaNpaBIeHHE MUHAMY-
MOB U MakKCUMyMOB H3i1ydeHusi. Kak 3aBUCAT OHU OT €ro 4acToThl U JJIMHBI BOJIHBI? Kakue yctpoiicTBa
MTO3BOJISIIOT PA3JIOKUTh CBET B CHEKTP?

30. Yto mpoucxoaut B MeTayiax (MOJYyMpOBOIHUKAX) Mo neiicTBueM cBera? Kak oObscHseT do-
T03(QdeKT BOIHOBAS TeOpUs U 4TO HabmonaeTcs Ha onbiTe? Kakue npeanonoxenus: o Npupoje cBeTa u
KaK TO3BOJWIH 00BACHUTE Habmogaemoe? Uto Takoe kpacHas rpanuna ¢potoddpdexra?

31. B ueM nposiBIISIOTCS BOJTHOBBIE CBOMCTBA yacTull? Kak yacToTa v 1JiMHa BOJIHBI CBSI3aHBI C SHEP-
THEe U UMITyJTLCOM YacTHIIBI? MOXKHO I HaOIFO1aTh BOJIHOBBIE CBOMCTBA KPYITHBIX TENl U IPEIMETOB?

32. Kakue KBaHTOBBIC UMCIia BBOJATCS JJIA ONMUCAHUS JBUKEHUS AJIEKTpoHa B atome? Kakue oHu
OTpeNeNIAoT (PU3NYECKUE BEIMYMHBI U KaKUM 00pazom?

33. UTo npoucXOoauT MpH MEepexoe IEKTPOHA B aTOME C YPOBHS Ha ypoBeHb? Kakue KBaHTOBbBIE
YHUCJIa U BEJIMYHMHBI IPY 3TOM U3MEHSIOTCS U ToueMy? Uem omnpezensieTcs: 4acToTa u3inydeHus (Ioriionie-
Hus) atroma? JIJig 4ero Hy>KeH CIIeKTpaJIbHBINA aHaIu3?

34. Kak npoucxoauT 3al0IHEHHUE FIEKTPOHHBIX COCTOSHUM B aToOMax?

35. KakoBa npupoja XuMHAYECKOM CBSI3M aTOMOB B MOJIEKYJIE U TBEPAOM Tesie? ONUIIUTE BO3MOXK-
HBIE BUJIbI CBSI3U aTOMOB.

36. UeM omnpenensroTcs JIEKTPUUECKUE CBOMCTBA METAJIIIOB, MOJIYNPOBOIHUKOB U TUAJIEKTPUKOB?
OnuiuTe SBIEHUS HA TPAHUIIE IBYX Pa3HBIX METAIOB, ABYX MOJIYIPOBOIHUKOB.

37. N3 dero coctouT siapo aroMa? Kakue CUJIbI CBA3BIBAIOT SIAEPHBIE YACTHUIIBI, KAKOBBI UX CBOMi-
crBa? Kak onpenenuts 1eeKT Macchl M SHEPTUIo CBs3HU siapa? Kakue mpoieccsl COpoBOXKAAIOTCS BbIie-
JICHHEM SIICPHOM SHEpPrumn?

38. Kakue Bujpl n3nydeHui suep 3Haere? OneHuTe X SHEPTUIo U nopaxaroniie paxtopsl. KakoBel
npeneiabHble A03bl OOTYYeHHsI U CpPEeACTBa 3alUThl OT HEro?
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39. Kakue kiacchl 3JieMeHTapHbIX YacTull 3Haete? HazoBUTe BUABI X B3aUMOJICUCTBUS U 3aKOHBI
COXPAaHEHHUS. YKAXHUTE COCOOBI PETUCTPAIIUU M YCKOPEHUS YaCTHIL.

40. Yem obycnornena sueprust ConHia u 38e3117 UTo MpOUCXOIUT CO 3BE3I0M MOCIE MPEKpaIeHUS
TepMOsAEpHbIX peakuuii? IIpy Kakux ycnoBUsSX HEHTPOHHAsS 3BE3/a IPEBPATUTCS B UEPHYIO IbIpy? 3a Ka-
KHE CBOWMCTBA OHU MOJYYMUJIA CBOM Ha3BaHUsI? UTO U3BECTHO O MPOUCXOKICHUH U 3BOTIOLNHU BeeneHHoit?
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6. YHEBHO-METOJUYECKOE U THOPOPMALIMOHHOE
OBECIIEYEHME JUCHHUIIJINHBI

6.1. OcHoBHas quTEpaTypa

1. Imutpuena B. @. ®usnka gy npodeccuii U CrienruaaibHOCTEH TEXHUUECKOTo mpoduis [ Dek-
TPOHHBIN YUeOHHK] : yUeOHUK AJIsi CTYIEHTOB YUPEXACHUH cpeiHero npodeccuoHantbHOro 00pa3oBaHus
/ B. ®. JImutpuesa. - Akagemusi, 2020. - 448 c. Pexxum pocryma: https://academia-
library.ru/catalogue/4831/451170/

2 . Jlapuenko B. M. ®u3uka [D1eKTpOHHBIN y4eOHUK] : yaeOHOE mocoOue Isl U3yYEHHS pas-
nena Kypcea cryaeHtamu crnenuanbHocteit: 080502.65, 250401.65, 250403.65, 150405.65 ouHoid, 3a-
OYHOM M 04HO-3a049HOU opM oOyuenus. Y. 7. Ontuka / B. M. Jlapuenko. - 2011 on-line Pexum mo-
cryna: https://lib.rucont.ru/efd/261069/info

6.2 /lonoiHUTEILHAS JIUTEPATYPa
1. YeproB A.I'., 3agaunuk no ¢pusuke, M. B.m1., 2003. Dx3emmuisipsl: Bcero:271

2. I'pabosckuii P. U. Kype ¢uzuku / P. U. I'paboBckuii. - 6-e u3a.. - CII6. : Jlanp, 2002. - 607 c. -
(YueOuuku ams By30B. CrienuanbHas tutepatypa). - Ilpeam. ykas.: ¢. 597-601.9k3emrutsipsr: Beero: 148

3. Bonpkenmreiin T.C., COopHuK 3a71a4 110 o0uieMy kypey ¢usuku, CI16. Kamxusiit Mup, 2003.
DK3eMIUISAPHI: BCero:388

4. Tpopumona T.U. Kypc puzuku, M. B.m1., 2004, Dxk3eMIIIsphI: BCETO:

5. Amutpuesa B, ®. OcHoBbl ¢pusuku : yued. mocodue s By30B / B. @. imutpuena, B. JI. [Tpoko-
¢bbeB. - uza. 3-e , ucnp. u gom. - M. : Beicm. mk., 2003. - 519 c. Dx3emIuspsl: Bcero:248

6. 3ucman I'. A. Kypc o6meii pusuku : yued. mocobue mist BTy30B. T. 3: Onrtuka, Gpusrka aToMOB
U MOJIEKYJIsIpHast pusmka aToMHOro aapa u mukpouactull / I'. A. 3ucman, O. M. Tonec. - 5-e u3zn., ctep.. -
M. : Hayka, 1972. - 500 c. - [Ipeam. ykas.: c. 491-495. Dx3emmspsl: Bcero:217

7. 3ucman I'. A. Kypc o6reit pusuku : yued. mocodue st BTy30B. T. 2: DIEKTpUUYECTBO U MarHe-
i3m / I'. A. 3ucman, O. M. Toxec. - 6-e uzn., nepepad.. - M. : Hayka, 1974. - 352 c. Dx3emmusapsl: 1

8. 3ucman I'. A. Kypc o6mieit pusuku : yued. mocodue ajist BTy30B. T. 1: MexaHuka, MoJeKysipHas
¢dbusuka, konebanus u Boaubl / I'. A. 3ucman, O. M. Toxec. - 6-e u3a., nepepad.. - M. : Hayka, 1974 -336
c. - [Ipenm. ykas.: c. 334-336. Dx3emiusapel: Beero: 115

9. IlpakTuky™m 1o pu3KKe. DIEKTPUIECTBO U MarHeTH3M : yued. mocodue / FO. K. Bunorpanos [u
ap.] ; moxa pea. @. A. Hukonaesa - M. : Beicur. mik., 1991. - 151 c¢. Dx3emmuisipsl: Bcero:30

10. Uponos U. E. 3agauu no obmieii ¢pusuke : yued. mocodue mist ctya. By3oB / U. E. Upomos. -
Uzn. 2-e, népepad. - M. : Hayka, ['n. pen. ¢pus.-mat. aut., 1988. - 415 c. Dx3emiuisapsl: Bcero: 18

11. Kapsxuna H. U. KpaTtkuii cipaBounuk 1o ¢usuke : yued. mocooue / H. U. Kapsxun, K. H. Beict-
pos, II. C. Kupees. - M. : Beicu. mik., 1964. - 574 c. - [Ipenm. ykas.: ¢. 561-567. Dk3emmuisapsl: Bcero: 12

12. Berposa B. T. C6opHuk 3ama4 o ¢pu3NKe ¢ MHIAMBUAYATBHBIMH 33JJaHUSAMH : yueO. mocodue /
B. T. Berpoga. -Munck: Beicm. mk., 1991. -386¢. -bubnuorp.: c. 386 . Dx3emmuisipor: Bcero:80

®wusuka. Ontuka.Y. 1. ['eomerpudeckas ontuka: yueobnoe nmocoodue / A.B. Ilapamonos, JI.B. Hu-
konbekas, M.A. Knenunauna, A.B. Epmonos .— W3a 2-e, nepepab u non. — Tyna : UznatensctBo TTTIY
um.JI.H.Toacroro, 2013 .— ISBN 978-5-87954-789-4

13. ®uszuka. Onruka.2. BoxHoBas onTtuka: yuedHoe nocobue / A.B. [lapamonos, JI.B. Hukosnb-
ckas, .A. Knenununa, A.B. EpmonoB .— M3nanue Bropoe, nepepaboTaHHOE U TOTOTHEHHOE .— Tyna :
Usznarenscreo TI'TTY um.JI.H.Toncroro, 2013 .— ISBN 978-5-87954-790-0

14.A6apaxmanoBa, A.X. ®usnka. Paznen «MexaHnukay : TeKCThI Jekuuii / Ka3zaH. Hall. uccnen.
TexHou. YH-T, A.X. A6apaxmanoBa .— Kazanb : KHUTY, 2013 .— ISBN 978-5-7882-1449-8
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https://lib.rucont.ru/efd/261069/info

15.®u3uka. Paznensr «Mexanuka. MonekynsapHas pusuka. TepmoauHamukay. Y. 1 : yaeOHoe 110-
co0ue 1o OpraHM3aluy U IPOBEICHUIO pakTuueckux 3anatuil / O.A. Jlenucosa, Y puM. Toc. yH-T KO-
HOMUKH U cepBuca .— Ya : YI'YDC, 2015 .— Puc. 9, 6ubnuorp.: 8 nazs. — ISBN 978-5-88469-706-5

16.®u3uka.Y.1 Mexanuka,MonexynsipHas ¢pusuka u repmoannamuka. / H.K. Komaposa .— Open-
oypr : ®I'bOY BIIO OpenOyprckuii rocyapcTBEHHBIH arpapHblii yausepcuret, 2014 .— ISBN 978-5-
88838-850-1

6.3. [Iporpammuoe obecnieuenue u MuTepHeT-pecypcenbl

1. Texunueckast OMOIMOTEKA. DJIEKTPOHHAsS OMOIMOTEKA, CoAepIKaIiasi HEeCKOJIbKO THICSY KHUTH TI0
MaTeMaTHKe, (PU3NKE, XUMUU ¥ TEXHUIECKUM HayKaM. BOJIBITUHCTBO M3JaHUI MpeCTaBIeHO B opmare
djvu. IlepedyeHp KHUTH OTCOPTHUPOBAHKI B ali(haBUTHOM TOPsIIKe (haMMInii aBTOPOB, 0€3 yIopsJ0UHBaHUS
o nojpasaenam (anhaBuTHBIN Katanor). Pecypc nmpegHasHaueH TOIBKO AJIs1 HEKOMMEPUECKOT0 UCTIOIb30-
BaHUA B y4eOHO-00pa30BaTeNbHBIX LESIX. 3HAUUTEIbHAS YacTh JOCTYITHBIX HA CaliTe MAaTePUAIIOB B3STa
u3 VIHTepHeTa WK npuciana yutareiasiMu. Eciau aBTops! win (1) Biaenblbl aBTOPCKUX IIpaB OyayT mpo-
THUB HaxXOXICHMSI UX MATEPUAIIOB B OTKPHITOM JOCTYIE, TO aAMUHUCTpalus OMOIMOTEeKH 00s13yeTcs He-
MEIJICHHO 3aKPhITh J0CTYI K (aitnam. http://www.techlibrary.ru

2. YuebHo-00pa3oBaTenbHas GU3UKO-MaTeMaTHIeCKass OMOIMoTeKa. DJIEKTPOHHAsE OMOIMoTeKa caiiTa
EqWorld conepxut DjVu- u PDF-¢aiinsl yueOHUKOB, yueOHBIX TocoOuii, COOPHUKOB 3aj1ad U yIpakHe-
HUI, KOHCIIEKTOB JIEKIIMI, MOHOTpa(uil, CIPaBOYHUKOB U IUCCEPTAlUN IO MAaTeMaTUKe, MEXaHHUKe U (u-
3uke. Pecypcel nanHOW OMOIMOTEKM MpeAHa3HAYeHBbI TOJBKO JJIi HEKOMMEPYECKOTO MCIOJIb30BAHUS B
yaeOHO0-00pa30BaTENbHBIX HENsX. Bce MaTepualbl MPUCITaHbl aBTOPAMH M YATATENISIMUA WU B3STH U3 WH-
TepHeTa (M3 WWW apXHBOB OTKPBITOTO JocTyna). OCHOBHOM (oHT OMOIMOTEKH COCTABIISAIOT KHUTH, U3/a-
BaBIIIMECS TPUALATH U OoJjiee jieT Haza. http://eqworld.ipmnet.ru/ru/library.htm

3. lludpossie 3HaHUA: 00pa3oBaTENbHBIN pecypc. bubimoreka AIeKTPOHHON YYeOHOU JMTEpaTyphl
libedu.ru. OHa comep>KUT B OCHOBHOM pa3/eiibl y4eOHOM, TEXHUISCKON U TYMaHUTAPHOM JIUTEpaTyphl IS
YYEHHUKOB U cTyaentos. http://www.libedu.ru/

4. Dnextponnas 6ubnmmnoreka Gaudeamus. [IpencraBieHsl OecriaTHbIE OTHOTEKCTOBBIE YU€OHUKH,
aBropedepartsl, Tpyasl B PDF gopmare. http://www.gaudeamus.omskcity.com

5. DnekrpoHHasi OMOIMOTEKA O XUMUHU U TeXHUKE. KOJIEKIHs MOJTHOTEKCTOBBIX KHUT COJEPKHUT
6onee 1000 nazBanmii. Cpenu pazaenos: "Anamutuueckas xumus'", "Heopranumdeckas xumus", "I'eoxu-
mus", "llpomsimuieHHsie mpom3BoacTBA" W aAp. Kuurm mnpencraBneHsl B B dopmare DjVu.
http://www.rushim.ru/books/books.htm

6.Uurepuer — mopran Yal'AY (http:portal/udsau.ru)

6.4 MeToanyeckue yKa3aHus M0 OCBOCHUIO M CUHUILIIHHBI

[lepen n3ydeHrneM AUCHUILIIMHBI CTYACHTY HEOOXOAMMO O3HAKOMHTBCS C paboueil mporpamMmoit
JTUCIUIUIAHBI, Pa3MENICHHON Ha MOpTaie U TOCMOTPETh OCHOBHYIO JINTEPATYPY, MPUBEAEHHYIO B paboyeii
mporpamMMe B paszfenie «YueOHO — METOAMYecKoe M MHGPOPMAIMOHHOE OOECTeUeHUE IUCIUTLTHHBDY.
Kuuru, pazmeménHplie B 3JICKTPOHHO — OMOJIMOTEYHBIX CUCTEMAaX JOCTYITHBI U3 JIFO00H TOUKH, TIC HMEETCSI
BbIXO B «MIHTEpHETY», BKIIIOYAsl JOMANTHHE KOMIIBIOTEPHI H YCTPOMCTBA, MO3BOJISIONINE PaboTaTh B CETH
«UuTepuet». Ecnu BIsIBHIM TTPOOIEMBI OCTYIA K YKa3aHHOM JUTEpaType, 00paTUTECh K MPETMOAaBaTeto
(0o Ha 3aHATHSX, THOO0 Yepe3 MoPTaT aKaJAEMHH ).

Jis u3y4eHus JUCIIUIUIMHBI HE00XO0IMMO UMETh YHUCTYIO TeTPaib, 00bEMOM HE MeHee 48 THCTOB
JUTSL BRITIOTHEHUsT 3amanuil. s 3 PexkTHBHOrO OCBOEHUS NUCHUIUIMHBI PEKOMEHIYETCs MOCEIaTh BCe
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http://www.techlibrary.ru/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.libedu.ru/
http://www.gaudeamus.omskcity.com/
http://www.rushim.ru/books/books.htm

BUJIbI 3aHATUN B COOTBETCTBUU C PACHHCAHMEM U BBIMOJIHATH BCE IOMAIIHUE 33/1aHUS B YCTAHOBJIEHHBIE
CPOKH MPETOaBaTEIIEM.

6.5 Ilepeyenp MHGPOPMALMOHHBIX TEXHOJIOTHH, BKJIYAs NepedyeHb HH(POPMAIIMOHHO - CIIpa-
BOYHBIX CHCTEM.

1. Omepammonnast cuctema: MicrosoftWindows 10 Professional. JloroBop Ne 9-BJI/19 ot
07.02.2019. Tlocnemusis moctymHas Bepcusi mporpammbl. AstralinuxCommonEdition. /foroBop Nel73-
I'K/19 ot 12.11.2019 1.

2. basossrii maker mporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Stand-
ard 2016. beccpounas nunensus. Jlorosop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas munensus. JJorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. MicrosoftOffic-
eStandard 2013. Beccpounas munensus. JJorosop Ne26 ot 19.12.2013. MicrosoftOfficeProfessionalPlus
2010. beccpounas muuensus. JJorosop Nel06-I'K ot 21.11.2011. P7-Oduc. Joroop Nel73-I'K/19 ot
12.11.2019 r.

3. UndopmanmoHHO-cripaBOYHas cucTeMa (CpaBOYHO-TIpaBoBas cuctema) «KOHCyNIbTaHT MIIIOCH.
Cormamenue Ne UKI12016/JICB 003 ot 11.01.2016 ayis ucrionb30BaHus B YY€OHBIX IHENAX O€CCPOUHOE.
Oo6HoBsIeTCS peryisipHo. JIuneH3us Ha Bce KOMITbIOTEPHI, UCIIOJIb3yeMbIe B y4eOHOM Ipoliecce.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

VYueOHas ayauTOpHs AJIs MPOBEICHUS 3aHATHI BCeX BUAOB, IPEAYCMOTPEHHBIX 00pa30BaTeIbHON
MPOrPaMMOii, B TOM YHCIIE TPYNIOBLIX U HHAWBH/IyaTbHBIX KOHCYIbTAINMA, TEKYIETO KOHTPOJIS U TIPOME-
KYTOYHOW arrecranuu(iadbopaTopus (GU3MKH). AyIUTOpHS, YKOMILJIEKTOBAHHAS CIICIHMATIM3UPOBAHHON
MeOeIbI0 M TEXHUYSCKUMHU CPEJICTBAMH OOYUYEHUs, CIYKAIIUMHU TSl IPEACTABICHHS yieOHON nHpOopMa-
1IMU OOJIBIION ayTUTOPUU: IEPEHOCHOM KOMITbIOTEP, TPOEKTOP, T0CKA, IKPaH, IEMOHCTPAIIMOHHBIN U CTIpa-
BOYHBIN Matepuai. JlaboparopHoe 000pymOBaHHE:

YcTaHoBKa A1 U3MEPEHUS pa3MEPOB U ONpe/IesIeHHe apaMeTpoB 00bEMOB TeJ MPaBUIIBLHOM reo-
METPUUECKOi (hOpMBIL.; YCTaHOBKA JJIsl M3YUYEHHUS] TAPMOHUYECKUX YIIPYrUX KojeOaHWil.; Y cTaHOBKa A
W3YYCHHS TPaTyHpPOBAHUS TEPMOIAPBI U M3yUeHUs PabOTHI TEPMOIIEKTPOreHepaTopa; YCTaHOBKA JUIs
M3YUYEHHS 3aBHCUMOCTU CONPOTHUBIICHHS TPOBOIHUKOB U MOJIYIPOBOJHUKOB OT TEMIIEPATYPHI; Y CTAHOBKA
JUTSL M3yYEHUsS] 3aKOHOB BpAaIllaTeIhbHOTO JBIKEHUS TpH moMoiny MastHuka OOepOeka.; YcraHOBKa s
M3YYEHHUS 3aTyXalolUX KOoJeOaHU! U onpeienenne KodphuimenTa 3aTyxanus.; Y CTaHOBKa JUISl U3YYECHHUSI
paboThI 3JIEKTPOHHOIYYEBOrO ocuusuiorpada.; YcraHoBKa IS U3ydeHHs yOpyrux nedopManuid u omnpe-
nenenue moayis FOura uz nedopmanuu n3rnba; Y craHoBka JUisl onpeesieHusl TOPU30HTAIBHON COCTaB-
JSIOMEH MHIYKIUU MarHUTHOTO TOJIst 3eMii; Y CTaHOBKA JJISl ONPEAETICHUs AJTUHBI AIEKTPOMarHuTHOM
BOJIHBI 110 criocoOy Jlexepa; YcranoBka aiist onpeaeneHus Ko3huuuenTa BI3KOCTH KUAKOCTH METOI0M
Crokca.; YcTaHOBKa JUIs OTIPE/ICTICHNs MOMEHTA HHEPIIUM MaXxOBOT'0 KOJIeca M CHUIJIBI TPEHUS B OTIOpE.

AyIuTopHs JUIsl CAMOCTOATENBHOM paboThl ¢ BO3MOXKHOCTBIO MOJKITIOUEHHS K ceTu « HTepHeT» 1
o0ecreYeHrneM JI0CTyIa B JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpelly OpraHu3alllu.
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®OH/JI OLIEHOYHbLIX CPEJICTB
JUCHUILIAHBI «®@U3UKA»

CrnenuanbHoctb: 19.02.11 TexHosnorust npoayKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhA
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1. IEJIU U 3AJJAYH TPOMEKYTOYHOM ATTECTALIUA OBYYAIO-
IMXCS MO TUCHUATIIMHE ®U3UKA

[{enb npoMeEXyTOUHON aTTEeCTallMM — IPOBEPKA YCBOECHUS OOYyYaroIMMMCS y4yeO-
HOT'0 MaTepHalla 3a BpeMs U3y4eHUs TUCLUILINHBI.

3amauu:
- OCYILECTBUTHh MPOBEPKY U OLIEHKY 3HAHWMW, MOJYYEHHBIX 32 KYpC, YPOBHEH yCBOCHHS
y4eOHON JUCITUTUTHHBL
- BBISIBJICHHE YPOBHS U OLIEHKAa YMEHUUN NPUMEHSITh 3HAHUSA MPU PEIIEHUU NPAKTUYECKUX
3a1ad4.

Jlis1 morycka K IpOMEKYTOYHOM aTTeCTallMK CTYAEHTY HEOOXOMMO OTYHMTATHCS T10 Ce-
MUHAPCKUM 3aHATUSAM U TECTOBBIM 33JaHUSM IIPOMEXYTOYHOM aTTECTALUH.

J1s1 KOHTPOJISI Pe3yIbTaTOB OCBOEHHUS CTY/IEHTOM Y4E€OHOrO Marepualia 1o Iporpamme
JMCLMIUIMHBL, 110 UTOraM 00pa30BaTENbHOM AEATEIBHOCTH B OCBOEHUH 00PAa30BATENBLHOIO MO-
TyJIs IPEAYCMaTPUBAETCS 3aUeT.

2. TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUSA, TECTBI 1 BOITPOCBI

2.1 llepeyeHb BONPOCOB 1JIS CAMOINOATOTOBKH

JlaGoparopusi «MexaHUKHM U MOJIEKYJSAPHON UMK
KontponsHbie Bompock k padote No 2
no teme: «OINPEIEJIEHUE YCKOPEHU S CBOBOHOI'O ITAAEHU S»

1. Uto Ha3bIBAETCSl YCKOPEHUEM CBOOOTHOTO MaICHUs?

2. OT 4ero 3aBUCHUT YCKOPEHHE CBOOOTHOTO MaieHus?

3. Kakoit MmasgTHHUK Ha3bpiBacTca OU3NUICCKUM, MATEMATHUCCKUM ?

4. Harmmcare ®opmyny neprosa kKoaebanuii MaTeMaTHIECKOTO MasTHUKA?
S. BriBectu @opmyny nepuosa konebanust Pu3ndeckoro MasiTHUKA?

Kontponbabie Bompock! k padote N 3
no teme: «OINPEJAEJIEHME MOMEHTA MHEPIITUN MAXOBOI'O KOJIECA»

1. Yro HazbIBaeTC MOMEHTOM MHEPLIMU MaTepHaIbHON TOUKH?

2. Paccka3zath TeopeTnueckue 000CHOBAaHHS JaHHOM paboThL. B Kakux ciaydasix CHOIb3yeTcs
AaHHBIA MeTOon?

3. BriBectu pacuernyro @opmyiny MOMEHTa HHEPIIUM MaxOBOTO KoJjeca.

4. Pacckazarh mociaenoBaTebHOCTD BBITTOJTHEHUS PaOOTHI.

Kontponbabie Bonpock! k padore N 4
no teme: «OIMPEJAEJIEHME MOMEHTA NMHEPLIIM MAXOBOI'O KOJIECA 1 CUJIbI TPEHUA

B OITOPE»

1. JlaTb onpezeneHrie MOMEHTa HHEPLIUU TOUKH, TENA, BBIACHUTh €ro (PU3HMUECKUIl CMBICTL.

2. Kak onpenenuts InHEHOE YyCKOPEHHE TPY3a, YIIIOBOE YCKOPEHHE MaxoBoro Kojeca?

3. Pacckazarh 0 TpeHUH, 4eM 0HO 00YCIIOBJICHO.

4. Yro Ha3bIBaeTCS CUIONH HOPMAIILHOTO JaBlIeHHs, KOO GHUIIMEHTOM TPEHUS, OT YETO OH 3aBU-
cut?
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5. Brisectu pacuetnbie @opmMyIibl 4711 MOMEHTA MHEPIIMM MaXOBOT'O KOJIeca U CUJIbl TPEHUS B
OT1opE.

KonTtponshsie Bompocs! kK padote N 5
no teme: «OIIPEAEJIEHUE MOMEHTA MHEPLIMU TEJIA METOZIOM KPYTWJIBHBIX KO-

JIEBAHUI»

1. UTo Ha3bIBae€TCs MOMEHTOM MHEPIMH MATEPUATbHOU TOUKH, T€la OTHOCUTEILHO OCH Bpa-
meHus?

2. Hanumre @opmyny juist pacueTa MOMEHTA UHEPIIUU AUCKA, KOJbIIA.

3. Hanummre ®opmynsl 1715 onpeaesneHuss MOMEHTa MHEPIMHY HEHArpyXeHHON M Harpy>KeH-
HOU TIIaT(QOPMBI.

4. BriBenure @opmyny MOMEHTa HHEPIIMHM HEHATPY>KEHHOU T1aT()OPMBI.

KontponbHbie Bopock! k padote N 6
no reme: «M13YUYEHUE 3AKOHOB BPAIIATEJIBHOTI'O AIBM>XXEHU A I[TPU ITOMOIIU MAST-

HUKA OBEPBEKA»

1. UTto Ha3bIBaeTCA BpallaTeIbHBIM JBUKCHHEM TBEPAOTO Teya?

2. Kaxkue nunelinble, yrioBble BEIMUMHBI XapaKTEpU3yeT BpalareiabHoe ABmkeHne? Ux duzu-
YEeCKUI CMBICIL.

3. Kakas cuna Ha3blBaeTcs Bpamiaromen?

4. Uto Ha3pIBaeTCA MOMEHTOM Bpamjaromiei cuiibl? KakoBa ero posiib BO BpallateibHOM JBHU-
JKEHHU?

5. B xakux equHUIIaX U3MEPSIOTCS BCE BBIIIE MTEPEUNCICHHBIC BETUYUHBI.

Kontponbabie Bonpock! k padore N 7
no Teme: «MI3YYEHUE TAPMOHWYHBIX VIIPYTUX KOJEBAHU»

1. Kaxkue xoneGanust Ha3bIBAIOTCS TAPMOHUYECKUMHA ?

2. Hanmcatps ypaBHEHUS! rTapMOHHYECKOTO KOJICOAHUSI.

3. Kak omnpenensieTcst ckopocTh U yCKOpEHHE MPU TapMOHUYECKOM KoJieOaHuu?

4. Yro HazbiBaeTCs K0I()(UIHMEHTOM JKECTKOCTH HPY>KUHBI U OT KaKUX MapaMETPOB OH 3aBU-
cut?

S. BriBectn @opmyiy neprosa ynpyrux KojieOaHuii.

KontponbHbie Bompock k padote N 8
1o teme «MI3YUEHUE 3ATYXAIOIIMX KOJIEBAHWI U OITPE/IEJIEHUE KO DOOUIUEHTA

3ATYXAHUS»

1. Kaxkoe nBmxenue Ha3bIBaeTCs KOieOaTeIbLHBIM?

2. BriBectnn ®opmyny 3aTyxaronumx KojieOaHu.

3. UYro HazbIBaeTcs KO3 PHUIIMEHTOM 3aTyXaHUs  OT YETO OH 3aBUCUT?
4. Uro Ha3bIBaeTCs JorapupMUUecKuM IeKPEMEHTOM 3aTyXaHus?

5. Kakoe xonebanne Ha3pIBaeTCS 3aTyXaOMIIM?

Kontponbasie Bompock! k padore N 10
no tema: «OINPEJJEJIEHUE CKOPOCTHU 3BYKA B BO3AYKE METOJ1I0M

CTOAYMX BOJIH»

1. JlaTtb onpesienieHre BOJIHBIL, 3alMCATh €€ YpaBHEHUE.

2. Kaxue BoHBI Ha3bIBAIOTCS TPOAOIBHBIMU, TIOTIEPEUHBIMH, CTOSTYUMU?
3. BriBecTH ypaBHEHHE CTOSYEH BOJIHBI.

4. HapucoBaTtb cxemy 00pa3oBaHusi CTOSYHX BOJIH.
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5. JlaTh onpeneneHue QIMHBI BOJHBI, IEpUOa KOJIeOaHW BOJTHBI.

Kontponbabie Bompock! k padote N 11
o Teme: «M3YUEHUE YIIPYI'MX JEDGOPMAILIMI 1 ONIPEJIEJIEHUE MOJY IS
FOHT' A TIO JAE®OPMALINU U3 IBA»

1. Urto Ha3zwIBaeTcs nedopmanmeii?

2. Kakue nedopmarum Ha3bIBaIOTCS YIPYTHUMH, IIIACTHYCCKAMHU?

3. UTto Ha3bIBaeTCS: a) HOPMAJIBHBIM HANPsDKEHUEM, 0) OTHOCHUTEIIBHBIM YIJTMHEHHEM, B) a0CO-
JFOTHBIM yJJTHHEHUEM?

4. CdopmynupoBaTh ¥ TOSICHUTD 3aK0oH ['yka?

5 B uem cocrout ®@usnyeckuit cmpicit Mmoaynst FOura?

6. Hazats equnuiibl uamepenus moayist FOnra.

1. JUis kakux gedopManuii cripaBeIuB 3aKkoH ['yka?

KonTtponsHbie Bompocs! Kk padore N 12
no teme; "OIPEJIEJIEHUE VJIEJbHOM TEIUIOEMKOCTH XHMJIKOCTH ITPH ITOMOIIN

OJIEKTPOKAJIOPUMETPA"

1. JlaTh omnpezeneHue TEIIOEMKOCTH, YASIbHOW U MOJIBHOM TEILIOEMKOCTH.

2. B kakux eaMHUIAX U3MEPSAETCS TEIUIOEMKOCTD, YAEIbHASA U MOJIbHAS TEIUIOEMKOCTH.
3. BriBectu popmyiy asist yaenbHOM TEIIOEMKOCTH.

KonrtponesHusie Bonpocs! k padote N 15
no teme: "OIIPEAEJIEHUE KOOOOUIIMEHTA BA3KOCTHU XUAKOCTHU METOJ0OM

CTOKCA"

1. KakoB ®@usnueckuii cMbICT KO(PPUIIUEHTA BA3KOCTH KUIKOCTU?
2. KaxkoBa paszmepHocTh K03 DHITEHTA BI3KOCTH KUIKOCTH?

3. BriBectu pacuernyro @opmyity 11t KodpUIIEHTa BI3KOCTH.

4. B kakux enqununax uzmepsiercsa kodddunuent Bszkoctu B CHU?
S. Ot vero 3aBUCUT KO3()(OUITMEHT BA3KOCTH KUIKOCTH.

6. Uto Ha3bIBAETCS TPAIMEHTOM CKOPOCTHU?

1. Hamnucare @opmyny 3akona CTokca 1 0OOBSCHUTH €e.

JlabopaTopusi «JIEKTPUYECTBA U MAFHETH3MA))

KontponbHbie Bompock k padote Ne 1
no teme: «OIIPEJIEJIEHUE COITPOTUBJIEHMA [TPOBOAHUKOB OMMETPOM U I1PO-
CTEMIIMM MOCTOM YUTCTOHA»

1. Haueprure cxemy Mmocta YUTCTOHA U BBIBEAUTE pacyeTHy0 Dopmyiy.

2. OT yero 3aBUCUT COMPOTHUBIIEHUE TPOBOIHUKOB MTPU HEM3MEHHOM Temrieparype? UTo Ha3bI-
BAETCs yJIeJbHBIM COITPOTUBJIECHUEM?

3. Pacckaxxkute ycTpoiCcTBO Mara3uHa CONpPOTUBIICHUM U peoxopaa.

4. Pacckaxute, Kak U3MEPUTH COMPOTUBICHUE ABOMETPOM.

KontponsHbie Bompock k padotre N2
no Teme: «OITPEJIEJIEHUE OTHOIIEHW A 3APSAIA DJIEKTPOHA K MACCEpy.
1. BriBectu pacuernyro @opmyiry.

2. OOBSACHUTD YCTPOMCTBO YCTAHOBKU U MPHUHIIUII €€ JCHCTBUS.

3. Haueptuth cxemy coenuHeHUs TPHOOPOB.

4. HauepTtuts rpaduk 3aBUCUMOCTH aHOJTHOTO TOKA OT TOKa B COJICHOUJIE.
5. OOBACHUTD, KaK 10 TpaduKy HAWTH KPUTUUECKOE 3HAUCHHUE TOKA.
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KonTtponsHsie Bompocs! k pabore N3
no teme: «M3YUYEHUE 3ABUCUMOCTU COITPOTUBJIEHUA TTPOBOJHUKOB U TTOJIY-
[MPOBOJHUKOB OT TEMIIEPATYPbI».

1. Kak 3aBUCHT cONPOTHBIEHHE METAIIJIOB U IIOJIYIPOBOAHUKOB OT TEMIIEPATYpHI?
2. Pacckaxute, 4TO TaKO€ TEPMUCTOP U TJ€ OH NIPUMEHSAETCS?

3. Kakas npoBoaMMOCTb Ha3bIBA€TCS IPOBOJAUMOCTbIO N—THMa?

4. Kakast mpoBOIMMOCTh HAa3bIBAETCSA MPOBOAMMOCTbIO p—THNa?

S. Pacckaxxurte 0 cOOCTBEHHOW MPOBOIUMOCTH ITOJTYTIPOBOHUKOB.

KonTtponsHsie Bompocs! k pabore N4
no teme: «[' PAIIYUPOBAHUE TEPMOIIAPBI 1 U3YUEHUE PABOTBI TEPMOJJIEKTPO-

I'EHEPATOPAX.

1. Kakas cymiecTByeT 3aBUCUMOCTb TEPMOIJIEKTPOABHUKYIIEH CHIIBI OT PA3HOCTU TEMIIEPATYP
CIIa€B Pa3HOPOJIHBIX METAJUIOB?

2. Pacckaxxute 00 ycTpolicTBe M MPUMEHEHHE TEpMOTIap.

3. [Tonb3ysCh MONYYEHHBIM TpadUKOM, ONIPEACTUTE TEMIIEPATypy rOPSYEro cras Mpu MmoKa-
3aHUSIX MIJUIUBOJIbTMETpa 1,7 1 3,0 MB.

4. PacckaxxuTe ycTpoiicTBO U paboTy TepMOTeHepaTopa.

KontponbHabie Bompock! k padore N5
no Teme: «OITPEJIEJIEHUE TOPM30OHTAJIBHOM COCTABJISIFOLLEN MHTYKIIMHA MAT-

HUTHOI'O ITOJIA 3EMJIN».

1. Hanucate ®opmyny 3akona buo-Casapa-Jlamaca.

2. BeiBeute (hopmyiy JUist HAPsSPKEHHOCTH MAarHUTHOTO T10JIS1 B LIEHTPE KPYrOBOIO TOKA.
3. Kak onpenennts HanpaBieHHEe HAIPSHYKEHHOCTH MarHUTHOTO T10JIsI, CO3/JaHHOIO TOKOM.
4. Hapucyiite cxemy 1aHHON yCTaHOBKH.

KonTtponrsHbie Bonpock! k padote N 6
no teme: «OIIPEJIEJIEHUE DJIEKTPOJIBIVDKYILUEU CUJIBI SJIEMEHTOB METOIOM

KOMITEHCALI1».

1. Uto Ha3bIBaeTCs AMEKTPOJBUKYIICH CHUIION MCTOYHUKA, U B KaKUX €AMHMIIAX OHA H3Meps-
ercs?

2. B 1em nmpeumytiecTBa KoMIneHCaMOHHOTO MeTona uaMepenusst J/[C HCTOYHHMKOB mepen
OPYTMMH METOAaMH?

3. PacckaxuTe X011 paboThI U BEIBEIUTE pacueTHY0 Dopmyiy.

KonTtponpsHbie Bonpock! k padote N 7
no Teme: «MI3MEPEHUE KPMBOII HAMATHUUYMBAHUS U ITETJIA MATHUTHOI'O
I'MCTEPE3UCA ®EPPOMATHETHKOB C ITOMOIIBIO OCLIUJIVIOT PADAY.

1. UYto Takoe HaMarHUYEHHOCTh oOpasma?

2. Yo Takoe MarHUTHBIE JOMEHBI?

3. OOBACHUTD XOJT KPUBOW HAMAarHUYMBaHUS.

4. Uro Takoe sIBJICHHE MAarHUTHOTO TucTepe3uca’?

5. OCHOBHBIE TTapaMETPhI IMETIU MAarHUTHOTO TUCTEPE3HCA.

KonTtponrsHsie Bonpocs! k padore N 9
no teme: «OITPEJJEJIEHUE JIJIMHBI 9JIEKTPOMAT'HUTHBIX BOJIH

[10 CITOCOBY JIEXEPA.
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Kak yctpoena snekTpoMarHuTHast BOJIHA, H300pa3uTe e€ rpaduaecku.

YeMm orinuaercst OeryIast 3JIeKTPOMarHuTHast BOJIHA OT CTOSTYEH?

Pacckaxkure ycTpoilcTBO ycTaHOBKHM Jlexepa W MpHUHIMI ONMPENEICHUS ¢ MOMONIIBIO 3TOU
YCTaHOBKHU OJINHBL BHCKTpOMaFHI/ITHOfI BOJIHBI.

KonTtponshsie Bompocs! k padote N 11
no teme: «OIIPEJAEJIEHUE TEMIIEPATYPbI HUTU JIAMIIbI HAKAJINBAHUA
N N3YUYEHUE 3ABUCUMOCTU EE COIIPOTUBJIEHUA OT TEMIIEPATYPBI».

1.

KakoBo cTpoeHHe MeTauIM4eCKUX INPOBOJHMKOB IO KJIACCHUUYECKOM 3JIEKTPOHHOHN TEO-
pun?

UYro Takoe "31eKTpOHHBIN raz".

Kak anexkTpoHHas Teopusi 0OBSACHSET BbIACICHNUE TEIUIOTHI IIPU MPOXOXKAECHUU dJIEKTpUYe-
CKOT'O TOKa B IIPOBOJAHUKE?

Kak snexTpoHHas Teopus 0OBsACHSET yBETUUEHHE COPOTUBIIEHUS METAJUINYECKUX TPOBOJI-
HUKOB C YBEJIMUEHUEM TEMIIEPATYPHI?

Yro Ha3bpIBaETCs TEPMUUECKUM KOAPPUIINEHTOM CONPOTUBIIEHUS poBoAHUKa? KakoBo ero
YHCJIEHHOE 3HAaYeHHE?

KonTtponsHbie Bompocs! kK padore N 12
no teme: «M3MEPEHUE MHAYKTUBHOCTU KATYIIKW U EMKOCTU KOHIAEHCATOPA
C ITOMOILIbIO BOJIbTMETPA 11 AMIIEPMETPA».

1.
2.

3.
4.

Kakoii Tok Ha3bIBaeTCs NEpEMEHHBIM?

UTto Ha3bIBaCTCS aMIUIUTYTHBIMU, ICHCTBYIOIIMM U MTHOBEHHBIMH 3HAYEHUSIMHA CHJIBI TOKA
U HaTpsKEHUs?

Hanummure 3akon Oma aJ1s1 HOJIHOW 1IENH TEPEMEHHOTO TOKA.

HauepTure cxemy coeiMHEeHUS IPUOOPOB IS OTPEACTICHHS] eMKOCTH.

Kontponbabie Bompock k padotre N 13
o Teme: «MICCJIEJJOBAHUE CBOBOJIHBIX KOJIEFAHWM B KOJIEFATEJIbBHOM

KOHTYPE»

1. Uro Ha3bIBaeTCs KonebaTenbHbIM KOHTYPOM?

2. Kaxkue xonebannsa Ha3pIBarOTCS CBOOOIHBIMU?

3. BriBenuTe ypaBHEeHUE CBOOOIHBIX KOJIeOaHUH B KOJIe0aTeTbHOM KOHTYpE.

4. Urto Takoe K03 HUIIMEHT 3aTyXaHus JIorapu(PMUUECKHil JEeKPEMEHT 3aTyXaHus?
S. Hapucyiite cxeMy yCTaHOBKH.

KontponsHabie Bompock! k padote N 15
no teme: « ' PAAYVUPOBAHUE MUWIUIIMAMIIEPMETPA ITPU TIOMOUIINU BOJIbTMETPA».

1.

2.
3.

[To xakuM NpUYUHAM JIEKTPOU3MEPUTEIILHBIN TPHOOP MOXKET aBaTh HEBEPHBIE MTOKA3AHUS
Y 4TO 3HAYUT MPOTPaAyupoBaTh €ro mKany?

Haueptute cxemy coeaunenus npubopa u BeiBeinte GopMyIly BEIUNCICHHS TOKA.

Kaxk monp30BaThCs mOMy4eHHBIM B HacTOsIIeH padote rpadgukoM? OnpenenanTe ¢ TOMOIIbI0
rpaduka UCTUHHOE 3HaYCHUE CHITBI TOKA, €CITH MIJTHaMIIEpMETp MokasbiBaeT 13,42, 67 ne-
JIEHUH.

Kontponbabie Bonpocs! k padote N 16 (aya. 114)
no teme: «MICCIIEJOBAHUE SJIEKTPOCTATUYECKOI'O I1OJIA».

1.

JaiiTe onpeneneHue HaMPSHKEHHOCTH SJIEKTPOCTATHYECKOTO TI0JISA, €r0 TOTCHINAA .
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2. [TokakuTe, YTO CHIIOBBIC JIMHWW HAMPSHKEHHOCTH AJIEKTPOCTATUYECKOTO IOJS OPTOTO-
HaJIbHBI SKBHUITOTCHIIMAJIbHBIM HOBerHOCTHM.

3. Kakoe nosne Ha3zpIBaeTcst IOTEHIIHATILHBIM?

4. I[OKa)KI/ITe, YTO 3KBUIIOTCHIIUMAJIbHBIC JINHUHU HE HepeceKaIOTCSI.

Kontposnbhsie Bompock k padote N 16 (aya. 108)
1o Teme: «MI3MEPEHUE KOD®OUIIUEHTA ITOJIE3HOI'O JEMCTBUSA
N KOOODPUITMEHTA TPAHCOOPMALIMU TPAHCOOPMATOPAY.

1 Pacckaxure ycTpolicTBO, Ha3HAYCHUE U MPUHIIHAI PabOTHl TpaHCHOopMaTOpa.
2. Urto Ha3zbkIBaeTcsa k03¢ GUIreHToM Tpanchopmariu?
3 Urto HazpiBaeTcsa KO GHUIIMEHTOM TIOJIE3HOTO JIEHCTBUA TpaHchopmaropa?

JlaGoparopusi onTUKN M (PU3MKH aTOMA.
KonTponbHsie Bonpock! k padote; N 1
1o Teme; «OITPEJIEJIEHU TTTABHOI'O ®OKYCHOI'O PACCTOSIHU S JINH3»

1. Uro Takoe nuH3a? Kakue ObIBAIOT TUH3HI?

2. JlaiiTe onpeneseHne OCHOBHBIX BEIMYHMH, XapaKTECPU3YIONIUX JNH3Y (TJIaBHAs OMTHIC-
CKast OCh, (POKYC, (POKYCHOE PacCTOSHIE) ®

3. Harmumuie ¢hopMyity TOHKOM JTUH3HI.

4. Pacckaxure 00 onpeneneHun TIaBHOTO (OKYCHOTO PACCTOSHUS IO CIIOCO0Y IMepeMeIeHHs

nH3kI (crtoco0 beccenst). Besemure dhopmyity asist oripenenieHnst (POKyCHOTO PacCTOSHHS COOU-
paTesbHOM JMH3BI 3TUM CIIOCOOOM.
5. Pacckaxute 00 onpeneneHuu TiIaBHOTO (DOKYCHOTO PACCTOSIHHS PaCcCEUBAOIICH JTMH3BL.

Kontponbabie Bompock! k padote N 3
no teme: «OIPEJIEJIEHUE ITOKA3ATEJIA TTPEJIOMJIEHMA ITPO3PAYHBIX TNTACTUHOK
TP ITIOMOII MUKPOCKOITA.

1. Iouepture X0z JTydel B IUTACTUHKE U BbIBezieTe DopMyiTy OmpeeseHus T0Ka3aTells IPEeIOMICHUS.
2. PacckaxuTe KakuM o0pa3oM onpeeseTcs KaKyIascs TOJNIMHA TTaCTHHKA.

3. Kaxoit ®u3nyeckuii CMbICJI UMeeT aOCONIOTHBIN MOKa3aTeNb MPETOMICHHUS?

4. ChopmynupyiiTe 3aKOH MPETOMIICHHS.

KonTtponpsHbie Bompock! kK padote N 5
o Teme: «OIIPEJEJIEHNS CBETOBOM OTJIAUM JIAMITbI HAKAJIUBAHWS»

1. JaiiTe onpeeseHne NOHATHN CHJIBI CBETA, CBETOBOI'O IOTOKA, OCBEIICHHOCTH U €IMHMIT UL
MU3MEPEHUS TUX BEJIMYUH.

2. Yt0 TaKOE CBETOBAsT OTIa4a MCTOYHMKA CBeTa?

3. Pacckaxxute ycrpoiictBo potomerpa Ko, Kak OH UCTIONIB3YETCs IS ONPEeTICHUs CUITBI
CBETA.

4. [Tpoananu3upyiiTe 1Mo MOIy4eHHOMY BaMH IrpauKy 3aBUCUMOCTh CBETOBOW OTJauHl OT TO-

TpeOIsIeMOro JIaMITOi HapsKEHUS TOKa.

KonTtponrsHbie Bompock! k padote N 6
1o Teme: «OITPEJIEJIEHUE JIJIMHBI CBETOBOM BOJIHBI C ITOMOIILBIO KOJIEL]

HBIOTOHAW.

1. Urto Ha3wkIBaeTcs uaTepdepeHiueii ceera?
2. Kakue 1yun Ha3bIBarOTCSI KOT€pEHTHBIMU?
3. Uto Takoe pa3HOCTh XO/1a JIy4yei?
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4.
S.

3anuImTe ycIoBUs OCIIa0ICHHS M YCUJICHHS CBETa MPU MHTEP(EPEHIINN.
Pacckaxxute 0 kospiax HeioToHa U BeiBeaeTe (hopMyiny IUist ONpEAEICHUs JITUHBI BOJIHEBI C
nomouisio kKoier HerotoHa.

KontponbHbie Bompock! kK padore N 7
no Teme: «OIPEJIEJIEHME JJIMHBI CBETOBOM BOJIHBI U TIOCTOSIHHOM
JIUDPAKILIMOHHOM PEILIETKN».

1.
2.
3.

Urto Ttakoe nudpaxius ceera?
Kak n3roraBnuBaercs qudpakuroHHas pemerka’?
BriBenure ®opmyny nudpakiinoOHHON PEIIETKH.

KontponsHbie Bompock k padote N 8
no teme: «OITPEJIEJIEHUE KOHIUEHTPALIUN PACTBOPA CAXAPA TTPUY ITOMOIIHA

[TOJIAPUMETPA».

1. Pacckaxure 0 CynHOCTH MOJIIPU3AIMK CBETOBBIX BOJH HAa IPUMEPE MEXAHUYECKUX BOJIH.

2. Kak ocymiecTBUTh NOISIpU3aLnIo CBETOBBIX BOJIH? Kakoli CBET Ha3pIBaeTCs IIIOCKO-TIOJSAPH-
30BaHHbIM?

3. Pacckaxure 0 JBOMHOM JIy4EeIPEIIOMIICHUH CBETA B KPUCTAJUIAX.

4. Uro nmpencrasisier coboit npuzma Hukomnst? Hauepture xon mydeit B mpuzme Hukous.

5. Pacckaxute 0 sIBIIEHHM BpAIIEHUH IUIOCKOCTH KOJeOaHHUH MII0CKO-TIONSIPU30BaHHOTO JIyda
B ONTHYECKH aKTUBHOM cpeae. OT 4ero 3aBUCUT BEJIMYMHA yTiia €ro moBopoTa?

6. Pacckaxxute 00 ycrpoiicTBe npubopa it OnpeAeseHnss KOHIIEHTPAIlMK caxapa - MOJsIpu-

Mmetpa. [1o kakoii popmyse BUUCISETCS KOHIIEHTpalus caxapa?

KontponbHbie Bopock! kK padore N 9
no teme: «CHATUE XAPAKTEPUCTUK BAKYYMHOI'O ®OTOSJIEMEHTA».

1.
2.

3.
4.

PacckaxxuTe CyIHOCTb U OCHOBHBIE 3aKOHOMEPHOCTH BHELIHEro PoTor(dekTa.

Hanummre ypaBHeHue DiHIITEIHA 1 00BSICHUTE HAa €0 OCHOBE OCHOBHBIE 3aKOHOMEPHOCTH
dhoTtorpdexra.

Pacckaxxute 06 ycTpoicTBe U paboTte GpoTo3eMeHTa.

ITo pe3ynbTaTaM onbITa pacCKaKUTE O 3aBUCUMOCTH (POTOTOKA OT CBETOBOI'O MOTOKA M aHOI-
HOT'O HAIIPSIKECHMUSL.

Kontponbabie Bompockl k padote N 10
no Teme: «OIPEJIEJIEHUE UHTEI'PAJIBHOM M CIIEKTPAJILHOM UYBCTBUTEJILHOCTU
CEJIEHOBOI'O ®OTO2JIEMEHTA»

1.

B 1em coctout cymuocts BHyTpeHHero ¢porodpdexra? B uem oTiimune ero oT BHEIIHETO
dhoTodrddexra?

Pacckaxure 0 MEXaHU3MeE IBIPOYHOM MPOBOAMMOCTU. B 4eM COCTOUT OTIMYHME ABIPOYHOU
MPOBOJIMMOCTH OT AJIEKTPOHHOU?

Pacckaxxure ycTpoiicTBO U pabOTy CElIEHOBOTO (POTOITEMEHTA.

UTto Ha3pIBaeTCA MHTETPATBHON M CIEKTPAITBHON YYBCTBUTEILHOCTHIO (poTORIEMEeHTa?

KonTtponshsie Bompocs! k padote N 11
no teme: «MI3YYEHUE CIIEKTPOB U3JIVUEHUMA C ITOMOIIU ABY XTPYBHOI'O

CIIEKTPOCKOITA».

1. B yem 3akirogaercs CylHoOCTh JUCTIEpCUu cBeTa?

2. Pacckaxure ycTpoiicTBO criekTpockona. Kak nmpousBecTu rpagydpoBKy CIEKTpocKomna?
3. Kak ¢ moMolIipio CrieKTpocKoIa onpeaensiercs JiIMHa BOJIHbBI CIEKTPAIbHBIX JIMHUN?
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4. PacckaxxuTe o THIIaX CHEKTPOB UCITyCKAHUS.
S. KakoB MexaHU3M M3Iy4eHMsI aTOMOB C TOUKH 3pEHUSI KBAaHTOBOM TEOPUM CBETa?

KonTtponeusie Bonpocs! kK padore N 12
no teme: «M3YUEHUME CIIEKTPOB IIOI'JIOIIEHW A C IIOMOUIBIO CITEKTPOI'PA®A».

1. Kak momyunts u Kak OOBSICHUTB JIMHEHUATHIE CIIEKTPHI HCITYCKAHUs?
2. Kaxk monyuuTh 1 Kak 0OBSICHUTD CILUIONTHOW CTIIEKTP UCITYCKAHUS?

3. Kak mosnyuuT 1 Kak OOBSICHUTB CIEKTPbI MOTIOICHUS?

4. Paccka3zare, Kak UCCIEaYIOTCS CIIEKTPHI TIOTJIONIECHHS B JaHHOW paboTe?

KonTtponsHsie Bompocs! kK padore N 14
no teme: «M3YUYEHUE 3AKOHOB OTPAXXEHWA U ITPEJIOMJIEHN A CBETA»

1. DU3NYECKUI CMBICI TTOKA3aTeNs MPETOMIICHUS CPEIbI.

2. 3aKOHBI OTPAXKEHUSI U IPETIOMIIEHHSI CBETA.

3. SIBJIeHUSI TOJTHOTO BHYTPEHHETO OTPAXKEHUSI.

4. Otcuer yrioB najgeHusi, OTPakK€HUs U NIPEIOMIICHUS CBETA HA YCTAHOBKE.

KontposnbsHbie Bonpock! k padote N 15
1o Teme: «OTTPEJEJIEHUE [TOCTOSHHOM ITJIAHKA».

1. B uewm 3akiouaercs siBnenue BHentHero @orodddexra?

2. Urto Takoe paboTa BbIXO/1a AJEKTpOHA?

3. B yem TpynHOocTH 00BsicHeHHS (hOoTOd(PekTa C TOUKH 3peHHs BOJIHOBOM TeopHuH cBeTa?

4. JlaTe moHsITHE KpacHOU rpaHutie Gororddexra?

5. Hanwucate 1 00bsicCHUTD ypaBHeHUE DHHIITEHHA 17151 poTodhdexra?

6. Yro Takoe 3aepKUBAOIINE HANIPsDKEHUs 115 poTtodddexra?

7. B 4em onpenensercs MHTEHCUBHOCTh CBETa C TOYKH 3PEHUS BOJHOBOW HPHUPOJBI CBETA U

CTOYKH 3pEHUsI KBAHTOBOW TEOpUU CBETa?

KonrtponeHsie Bonpocs! k padore N 19
no teme: «M3YUYEHUE SABJIEHW A TTOJIAPU3ALIA CBETA»

1. Uewm oTamyaeTcsi eCTECTBEHHBIN CBET OT ITIOCKOMOJIIPU30BAaHHOTO?
2. Kakumu cnoco6amMu MOKHO TIOJTYIUTh TTOJISIPU30BAHHBIN CBET?

3. Oo0mbsacHuTe 3aK0H bprocrepa.

4. B 4em cocrout cymHocTs 3akoHa Maroca?

KonTtponsHbie Bompocs! kK padore N 17
o teme: «MI3YUYEHUE CEPUAJIbHBIX 3AKOHOMEPHOCTEM B CIIEKTPE

ATOMA BOJOPOJA»

1. [Touemy HenpepbIBHO W3ITYYAIOIIMI 3JIEKTPOMAarHUTHBIE BOJHBI 3JIEKTPOH COIVIACHO KJlac-
CHUYECKOH JIEKTPOJINHAMUKE JOJDKEH yIacTh Ha SApO?

2. Chopmynupyiite moctymnatsl bopa.

3. OOBsICHUTE CMBICI OTPULIATETIHLHOTO 3HAYCHHUS TIOJIHOM YHEPTUH JIEKTPOHA B aTOME.

4. OOBsICHUTE IPUPOTY JTMHEHYATOTO CIIEKTpa aToMa BoJIopojia’?

S. ITo kakoii popmMysie BBIYUCIIAETCS JUIMHBI BOJIH JTUHUNA BOJIOPOJHOTO CIIEKTpa B MH(paKpac-

HOH, BUIUMOU U YIbTPapuOIETOBOM 00JaCTAX CrieKTpa?

Konrtponeusie Bonpocs! k padore N 18
1o teme: «OITPEIEJIEHUE ITOCTOSSHHON CTE®AHA — BOJIBIIMAHA .
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Kaxkue Tema Ha3pIBaroTCst aOCOTIOTHO YEPHBIMH UTO MOXKET CITY)KUTh MPUOIMKEHHEM K a0-
COJIFOTHO YEPHOMY TeEILy?

Uto moHMMaeTcs MoJi SHEPreTUIECKOM CBETUMOCTBIO TeJ?

Kak unraercst u MmaTemarndecku 3anucbiBaeTcs 3akoH Credana-bonbiiMana 1151 aGCOTIOTHO
YEepPHBIX TeJ, IS JII0ObIX Ten?

Kakoit ®uznyeckuii cmbic umeet nocrosunas Crepana—bonbimana?

J{ns 9ero npeaHa3HavYeHa U KaK yCTPOEH ONTHYECKUN MUPOMETP?

KakoB npuHIun geiicTBUSI ONTHYECKOT0 MHpoMeTpa?

2.2 IlepeyeHb BONPOCOB /JI51 IK3aMeHAa

1.

9.

10.
11.
12.
13.
14.

15.

16.
17.

18.
19.

20.
21.
22.
23.
24.

25.
26.

27 .
28.

[ToBepxHOCTHOE HATSKEHHE KUIKOCTH. KO DUIIMEHT TOBEpXHOCTHOTO HATSIKEHUS JKU/I-
KOCTH.

JIONIOTHUTENBHOE AaBJICHUE HAJl UCKPUBIICHHOHN MOBEPXHOCTHI0. Popmyna Jlamaca.
Kanunnspusie spnenus. KanuispHsie SBJICHUS B OYBE U B OMOJIOTUYECKUX

polreccax.

["a3oBast sM00mus, €€ pojib B TeMOJAMHAMUKE.

MonenrpoBaHue BI3KO-yIIpyrux CBOMCTB. 3akoH ['yka.

MexaHnnyeckue CBOKWCTBA TKaHEH.

[Ipeamer Tepmoannamuku. TepMoaHAMUYECKHE CUCTEMBI U TIpoliecchl. OpraHusm, Kak OT-
KpbITasi TEPMOJIMHAMHUYECKAs] CUCTEMA.

[TepBoe Ha4aO TEPMOJUHAMUKY U €TO MPUMEHEHNE K OMOJIOTMYECKUM CUCTEMAaM.
Ob6parumbie 1 HEOOpaTuMbIe Tiporiecchl. [lonaTue saTponuu. Bropoe Havamo TepmoanHa-
MUKH.

DnekTpuyeckoe nojie. 3akoH Kynona. Hanpsixennocts. [loTeHnuan u pa3HoCTh MOTEHIIAA-
JIOB. DJIEKTPUUYECKUE OPTraHbl Yy HEKOTOPBIX KUBOTHBIX.

[IpoBOIHUKYM B ANEKTPUUECKOM TOJIE. DIIEKTPOCTATUUYECKAs 3alUTa. 3a3€MJIEHUE IIEKTPO-
YCTPOMCTB.

JluspnekTpuky B 3neKkTpudeckoM noiie. [lomspuzanms nusnexkTpukoB. J(uanekrpuueckue
CBOMCTBA TKAHEHW OpraHU3Ma.

DJleKTpuyecKui ToK B MeTauiax. Cuia Toka. 3akoH Oma juis yuactka uenu. ConpoTuBiie-
HUE METAJUTHYECKUX MPOBOIHUKOB. 3akoH OMa B nuddepeHimanpaoi popme.

TennoBele neticTBus Toka. PabGora Toka. MOIIHOCTH TOKa. DIJIEKTpOHArpeBaTelIbHBIC
YCTPOWCTBA B IPOMBIIIIECHHOM HUBOTHOBOJICTBE U MTHUIIEBO/ICTBE.

[TocTostHHOE MarHuTHOE TT0J1e. CHIIOBBIE JIMHUM MarHUTHOTO TOJIS.

B3aumoneiicTBre MpOBOJHUKOB ¢ TOKOM Mexay coboit. @opmymna Amnepa. Hampsoken-
HOCTb MarHUTHOTO MOJISI.

BemecTBa mapamarautHele, GeppOMarHUTHBIE U JUAMArHUTHBIC.

MaruuTtHas UHAYKIUA. MarauTHas npoHunaeMocTb. [loTok marautHoM mHaykiuu. Hc-
M0JIb30BAHUE MAarHUTHBIX TMOJEH B CEJIbCKOM XO35IUCTBE U TEXHOJIOTHSIX.
DnekTpoMarHuTHas MHAYKus. OnbiTel @apajaest.

ITpaBuiio Jlenna. OCHOBHOE ypaBHEHHE IEKTPOMarHUTHOM MHIYKIIMH.

Camounaykuusi. UHIykTUBHOCTB. [[puMeHeHrE MHIYKIIMOHHBIX TOKOB.

[TonyyeHnue nepeMeHHOro TOKa.

MrHoBeHHOe, aMIUIUTyIHOE U 3()(PEKTUBHOE 3HAUEHUS CHJIBI IEPEMEHHOTO TOKA U Harmps-
HKEHUSL.

[TocnenoBarenpHOE COEAMHEHUE AKTUBHOT O, UHIYKTUBHOTO M EMKOCTHOI'O COITPOTUBIICHUI.
NMnenanc npu mocienoBaTeIbHOM U MapaJIeIbHOM COCIMHEHUSIX aKTUBHOTO U €MKOCT-
HOT'O COIPOTHUBIICHHUS.

dusnueckue oCHOBHI peorpadun. Peokapanorpadus.

CTtpoeHue U CBOMCTBA KJIETOUYHBIX MEMOpaH.
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Tpancnopt BeriecTB yepe3 KIETOUHbIE MEMOpaHbl. Y paBHEHHUE MIepeHoca B 0011IeM BUJE.
YpaBHenue duka.

VYpaBaenue Oypre.

VYpaBHEHHE ANEKTPONPOBOIHOCTH.

Onexkrpoandy3MOHHOE YpaBHEHHE TEepeHOCca 3apsSKEHHBIX YacCTHII, 4epe3 OnoMeMOpaHy.
ITaccuBHBIN TpaHCTIOPT. AKTUBHBIN TPAHCIIOPT.

MeMOpaHHBIN MOTEHIIUAI.

[Torenuman nokos. [loreHman feucTBUs.

JleiicTBrE TOCTOSTHHOTO TOKA Ha JKUBBIC TKaHU. | ambBaHMU3aIus 1 1eKTpodopes.

ITopor pa3apakeHus B TKaHAX. XPOHAKCHSL.

[IpoxoxaeHne nepeMeHHOro TOKa 4yepe3 )KUBbIe TKaHM. JlMCIiepCHOHHAs KpUBasi 3JEKTPO-
IIPOBOJAHOCTH.

DKBUBAJICHTHBIC 3JICKTPUUECKHE CXEMbI OHOIOIMUECKUX OOBEKTOB.

IlepemeHHBIE BBICOKOYACTOTHBIE TOKH: TUATEPMUSI.

[TepemenHOE AEKTpUUECKOE TT0JI€ BEICOKOM YacTOThl: Y BU-Tepanusi.

IIepemenHoe MmaruuTHOE nosie: Muaykrorepamnus.

MuxkpoBoiHOBas u JlerumerpoBas Tepanusi.

UyBCTBUTEIBHOCTH KMBBIX CYIIECTB K 3JIEKTPOMATrHUTHBIM OJISIM.

HNutepdepennius Boan. MaTepdepenmus ceera. Tatepdepenius B mpupo/e.
WNuTepdepenius Ha ToHKOH mieHke. MHTEpdepomerp.

HNudpakuus BosH U qudpakuus ceeta. [Ipuamnun [oiirenca. udpakunonHas pemneTka.
ITonspuzanus BoJIH U nojsipusanys csera. 3akoH bprocrepa. [Tonspusanus ceera B npu-
poze.

JIBoiHOe nydenpenomiienue. [Ipusma Hukomns u noaspousl.

Onrtudecku akTUBHBIE BemecTBa. Mx mpumepsl. [lonspumeTrpusi, ee npuMeHEHUE.
Hucnepcus cBeta. buonorndeckoe 3Ha4eHNE COJIHEYHOTO CBETA.

[Inanerapnas Mmogens aroMa. Teopust bopa.

DHepreTuyeckue ypoBHU aToMa. KBaHTOBBIE ITEPEXO/BI.

KopnyckynsipHO-BOJIHOBOM Jyanv3M CBeETa.

Bonnossle cBoiicTBa anektpona. @opmyna ae bpoiins. udpakius 3JeKTpOHOB.
JIromuHecieHIM U €€ BUABI. BHOTIOMUHECIIEHIIHS.

®oromomunectenus. [Ipasuno Crokca

JlromuHecueHTHBIN aHann3. Ero npuMeHenne, B TEXHOJIOTUAX MPOAYKTOB MUTaHUS U3 pac-
TUTEILHOTO CHIPbSI.

KBanToBo-ontuueckuii reneparop. JlazepHoe ycTponcTBo.

[Tpuniun paboTsl 1azepa U OMOTOTHYECKOE JeHCTBUE JTA3EPHOTO U3ITYUCHHS.
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