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1. OBILIASI XAPAKTEPHCTHKA PABOYEN ITPOr'PAMMBI YUEBHOIA
JTACIATITAHBI

1.1. MecTo IMCUMIUIMHBI B CTPYKType OCHOBHOW 00pa3oBaTebHOH NPOrpaMMbl
(00ID):
VYyeOHnas aucuunianHa «PU3nKa» BXOAUT B COCTAB MpeAMETHOMN obsactu «EcTecTBEeHHBIE
Hayku» ®I'OC COO u usyuaercs B obmeobpazoBarensaoM nukie (0.00 O6meoopa3oBaTe/ibHbIM
HMKJI) Y4eOHOrO IUlaHa TpU pealu3aludu 00pa3oBaTEIbHONW MNPOTPaMMBI CPEITHETr0 OOIIEro
obpazoBanus B nipeaenax ocsoenust OITOIT CITIO na 6a3e ocHOBHOTO 00111eTO 00pa30BaHMS.

1.2. Heas 1 niIaHupyeMble pe3yJbTaThl 0CBOCHUS] YUeOHOM TN CUMILIUHBI:

OcBoenue conepkanus yueonon qucruruinabl [1/1.03 «Dusuka» obecrednBaeT 10CTHIKEHNE
00y4YaIOIIMUMUCS CIEYIOLIUX PE3yJIbTaTOB:
* INYHOCTHBIX:
- YyBCTBO TOPJOCTH M YBaKEHHUS K UCTOPUU M JOCTHKCHUSIM OTCUYECTBEHHOM (hM3MUECKON HAYKH;
(U3HYECKU TPAMOTHOE TIOBEIEHHE B TPO(HECCHOHALHOMN JNEATSIILHOCTH U OBITY IMPU OOpAlICHUH C
npubopaMu U YCTPONUCTBAMU;
- TOTOBHOCTh K MPOAOKEHUIO OOpa30BaHMs W TOBBINICHUS KBaJU(HUKAMM B H30paHHOU
po(heCCHOHATIBHON EATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKMX KOMIIETEHUUI B
3TOM;
- YMEHHE WCIIOJNb30BaTh JOCTH)KEHUS COBPEMEHHOW (U3MYEeCKOW HAayku H (U3HUYECKHUX
TEXHOJIOTHI 711 TIOBBIIEHUS COOCTBEHHOTO WHTEIUICKTYaIbHOTO pa3BUTHUS B BBIOpaHHOM
po¢eCCHOHAIBHON JEATEIHHOCTH;
- YMEHHE CaMOCTOATEIbHO J00bIBaTh HOBbIE AJIsl ce0si PU3NYECKUE 3HAHUS, UCTIONb3Ysl I 3TOTO
JOCTYITHBIE UICTOYHUKU HH(OPMAIIHH;
- yMEHHUE BBICTpauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIEHHS B KOMAaHJI€ MO PEHICHUIO OOIINX
3a7a4;
- YMEHHE YIpPaBJIATbH CBOCH MO3HABATENbHOM AESITEIHbHOCTHIO, MPOBOIAUTH CAMOOIICHKY YpPOBHS
COOCTBEHHOTO MHTEJUIEKTYaTbHOTO PA3BUTHSI;

* MeTamnpeIMeTHBIX:

- HCIIOJIb30BAaHWEC pa3JIMYHbIX BHIOB IIO3HaBaTEILHOMU ACATCIIBHOCTU IJId PCUHICHUA (1)H31/I‘-I€CKI/IX
3a/1a4, TPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS (HAOMIOACHUS, OINUCAHUS, H3MEPEHUs,
AKCIIEPUMEHTA) JIJIsl U3YUEHUS PA3JINYHBIX CTOPOH OKpYKarollel JeCTBUTEIbHOCTH;

- HCIIOJIB30BAaHUC OCHOBHBIX HMHTCJICKTYAJIbHBIX onepaunﬁ: IIOCTAaHOBKH 3aJa4u,
dbopMynupoBaHUA THIIOTE3, aHadM3a M CHHTE3a, CpaBHEHHs, O0O0OOIIEHUs, CHUCTEeMaTH3allNU,
BBIABJICHUS IMPUYMHHO-CICACTBCHHBIX CBﬂSGﬁ, IIOHCKa aHaJIOoroB, q)OpMYHI/IpOBaHI/IH BBIBOOB JIs1
W3YYEHUS Pa3IUYHBIX CTOPOH (PU3NYECKIX OOBEKTOB, SIBICHUHN U MPOIIECCOB, C KOTOPHIMHU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCuoHaIbHOM cepe;

- YMCHHEC IrCHCPpHUPOBATHL UACU U ONIPCACIATE CPEACTBA, H€O6XO)II/IMI>IC IJId UX pCain3alinu,

- YMEHHE HCIOJIb30BaTh pa3jMyYHble HCTOYHHUKHU Ui MOJIydeHHs (Gu3nyeckol uHGOpManuu,
OIICHUBAThH €€ JOCTOBEPHOCTb;

- YMEHHUE aHAIM3UPOBATh U MPEICTABIATH HHPOPMAIIHIO B Pa3IMYHBIX BHJIAX;

- yMeHHue MyOJIMYHO MPEJCTABNIATH PE3yNbTaThl COOCTBEHHOTO MCCIEIOBAHUS, BECTU TUCKYCCHH,
JIOCTYITHO ¥ TAPMOHHUYHO COUeTas CojiepkaHue U (POpPMBI TIPEICTaBISIEeMON HHPOPMAITUH;

* IpeAMEeTHBbIX:

- cOpMUPOBAHHOCTH MPEACTABICHUN O POJIU U MecTe (PU3UKHU B COBPEMEHHON Hay4YHOU KapTHUHE
MHUpa; MTOHUMaHue (HU3NIECKOMN CYITHOCTH HAOIII01aeMbIX BO BeelleHHOH sIBJICHUH, poiii (PU3HUKH B
dbopMUpOBaHUU KPYTro30pa U () YHKITMOHATEHOM TPAMOTHOCTH Y€JI0OBEKa JJIs PEIICHUS TPAKTHUECKUX
3az1ay;
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- BIIQJICHUE OCHOBOMOJAralOMMMU (PU3NYECKUMHU MOHATUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH H
TEOPHUSMHU; YBEPEHHOE HUCII0JIb30BaHUE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKH;
- BIIQJICHUE OCHOBHBIMH METOJAaMH HAy4yHOTO TIO3HAHUS, HCHOJb3yeMbIMH B (pu3HKe:
HAOJI0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, HKCIIEPUMEHTOM;
- yMmeHusi oOpaOaThiBaThb pe3yJibTaThl H3MEpPEHUH, OOHAPYKUBATh 3aBUCHUMOCTH MEXIY
($U3NUIEeCKUMHU BETUUUHAMH, OOBSICHATH TIOJTY4YEHHBIC PE3YNIbTAThl M JIEJIaTh BHIBOJIBI;
- c(hopMUPOBAHHOCTH YMEHHUS peuiaTh GU3NIECKUE 33/1a4H;
- c(hOpMUPOBAHHOCTH yMEHUS NPUMEHSTH IOJIY4YEHHBIC 3HAHUS Ui OOBSCHEHHS YCIOBHM
NpoTeKaHus (PU3NYECKUX SBICHUM B mpupoje, npodeccuoHambHO cdhepe U Uil HTPUHITHUS
IIPAaKTUYECKUX PEIICHUI B [IOBCEIHEBHOM JKU3HU;
- c(hopMUPOBAHHOCTh COOCTBEHHOM NO3MIMHU IO OTHOWICHHIO K (U3NYECKON HHPOpMaIHH,
MOJIy4aeMOM U3 pa3HBIX UCTOYHUKOB.

JocTiwkenne  oOydalOUIMMHCS — BBIIIE  IEPEUMCICHHBIX  PE3yAbTaTOB  CIIOCOOCTBYET
dbopmupoBannio o6mux komnereHiui (OK 01- OK 11), onpeaenennsix @I'OC CIIO:

OK 01. | BwiOupatp cmocoObl pemeHHs 3ama4  NpopEecCHOHATBHONM  J1eATENBbHOCTH,
IPUMEHUTEIHHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. | OcymecTBisATh TOUCK, aHAJIU3 U HHTEPIPETANIO HH(OPMAIIH, HEOOXOAUMOM IS
BBINTOJTHEHUS 33124 MPO(ECCHOHAIBHON JIESITETbHOCTH

OK 03. | IlmanmpoBarh M peaqu30BBIBATh COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BHTHE

OK 04. | PabGorarh B KOJUICKTUBE U KOMaH/Ie, 3P PEKTUBHO B3aUMOICHCTBOBATh C KOJIJICTaMH,
PYKOBOJICTBOM, KITUCHTAMH

OK 05. | OcymecTBiATh YCTHYIO U IHUCbMEHHYI0 KOMMYHHUKAIMI0 Ha T'OCYAApCTBEHHOM
SI3BIKE C YUETOM O0COOEHHOCTEN COLMAIbHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 06. | IIposBisTH IPaXTaHCKO-MATPUOTHUECKYIO MO3UIHIO, JIEMOHCTPHUPOBAThH
OCO3HAaHHOE MOBEJICHNE HA OCHOBE TPAJAUIIMOHHBIX O0IIEYEI0BEYECKUX LIEHHOCTEN

OK 07. | ConmelicTBOBaTh COXpPaHEHHIO OKPYXKAIOMIEH Cpelpl, pecypcocOepeskeHuto,
5 HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CHTYAILIUSX

OK 08. | Mcronb3oBaTh cpencTBa (U3MUECKON KyIbTYphl JUISI COXPAHEHUS M YKPEIJICHUS
3I0pOBbsS B IIpoliecce MpoeccHnoHaNbHON AESITENbHOCTH U IMOAJEp’KaHUS
HE00X0AMMOT0 YpoBHs (PU3MUECKON MOATOTOBIEHHOCTH

OK 09. | Mcnonb3oBaTh HH(OPMALIMOHHBIE TEXHOJIOTUH B TPO(ECCHOHATILHON AESITETbHOCTH

OK 10. | Ilonp3oBaTbcsi mpo¢ecCHOHAIbHOW JOKYMEHTAlMeil Ha TIoCylapCTBEHHOM U
HWHOCTPAHHOM S3BIKC

OK 11. | IlnmanupoBaTh NpeANPUHUMATEIBCKYIO ACSITEIHHOCTh B MPO(heCCHOHATBLHOM cdepe

CornacHo  tpeboBanussM  @PI'OC  COO k pesydabraraM OCBOEHHS  OOy4aroIUMUCS
o0Opa3oBarenbHON porpaMMbl, 00yyaronirecs J0KHbI OCBOUTH YHUBEPCAJIbHbBIE yueOHbIE IEHCTBUS
(manee — YY]I): perynsTUBHBIE, I03HABAaTEIbHbIE, KOMMYHUKATUBHBIE.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Buna yueOHoii padoThl O0Bem B yacax
MaxkcumasbHasi yueOHasi HAarpy3ka (Bcero) 149
Oos13aTesibHasi ayTuTOPHAsi yueOHasi HArpy3Ka (Bcero) 137
B TOM YHCJIE:

TEOPETHYCCKHUE 3aHATHUS 112

nabopaTtopHbIe pabOThI 24

KOHTpOJIbHAst paboTa 1
Kouncyabranus 6
IMpome:xyTouHasi aTTecTanus - IK3aMeH 6




2.2. TemaTn4yecKMii IJIAH U COAepPKaAHME YUeOHOW TUCUMIIIMHBI

O0BeM KoMmnerenuuu n
B YV,
N yacax ¢dopmupoBanuio
HaunmenoBanme Conep:xanue yueOHOro MaTepuasia u (pOpMbl OPraHU3aAUMU YUeOHOM esiTeJIbHOCTH KOTODHIX
TeM/pa3iesioB 00yJamuxcs
crocoo0cTByeT
3JIEMEHT
NPOrpaMMbl
1 2 3 4
BBenenue ®uszuka — (yHIaMeHTalbHAas HayKa O IPUPO/IE. OK 01, OK 05
EcrecTBeHHO-HAy4HBIN METOJ MTO3HAHMS, €70 BO3MOKHOCTU U TPAHULIBI TPUMEHUMOCTH. PerynarusHsbie
DKCIepUMEHT U TEOpHUsl B Mpollecce MO3HaHMs MPUPOAbl. MojaenupoBaHue (PU3NYECKUX [lo3naBaTenbHbIE
SIBJIEHUA W TpoueccoB. Poisib 3KCIepMMEHTa M TEOPUHM B MPOLIECCE MO3HAHUS IPUPOJIBL. 2
Ousznyeckas BenuuuHa. [lorpemHocTd u3MepeHuit (Qu3nyeckux BenuuuH. DuU3NYecKue
3aKOHBI. [ paHUIIBI MPUMEHUMOCTH (QU3HUYECKUX 3aKOHOB. [ToHsITHE O QU3NUIECcKOl KapTHHE
mupa. 3Hauenue ¢usuku npu ocsoeHnu npodeccuii CI1O u cnenmansuocteii CI10
Tema 1. Coaep:kanue 22
Mexanuka
Kunemarnka. Mexannueckoe nsmxenue. llepememenue. Ilyte. Ckopocts. PaBHOMEpHOE 8 OK 02, OK 04, OK
MIPSIMOJIMHENHOE IBUKEHHE. Y CKOpeHue. PaBHOIIEpEMEHHOE NPSAMOJIMHENHOE IBUKECHUE 05, OK 08 - OK 11
CBoboaHoe manenue. J[BrkeHue Tena, OpOoIIeHHOro MO YIJIOM K TOpu30HTy. PaBHOMepHOE PeryniarnsHbie
JBIKEHUE 110 OKPYKHOCTH 1losnaBaTenbHble
KommyHuKaTHBHBIE
3akonbl Mexannku Herorona. [lepsriit 3akon Hetotona. Cuna. Macca. Umnynsc. Bropoit
3akoH HptoToHa. OCHOBHOM 3aKOH KJlacCU4YecKol nuHaMuKu. Tperuii 3akoH HetoToHa. 3akoH 4
BCEMHPHOTO TAroTeHus. ['paBuTtannonnoe noje. Cuna tsokectu. Bec. CiocoOb1 n3mepeHus
Macchl Tesl. CHIIbl B MEXaHUKE
3aKoHbI COXpaHEHHUS B MeXaHMKe. 3aKOH COXPAHEHUS UMITYyJibca. PEaKTUBHOE IBUKEHHE
PaGora cuibl. PaGota moreHmanbHbIX cuil. MomrHocTs. DHeprus. Kunetnueckas sHEprusl. 6

[TorenmmanpHast >Heprus.
3aKOHOB COXPaHEHMUSI.

3aKOH COXpaHEHUsT MexaHW4ecKou sHepruu. l[Ipumenenue




JlabGopaTropHble 3aHATHSA:

OK 02, OK 04, OK

Jlabopamopnoe 3anamue Ne 1: I3mMepeHue Cuil M yCKOPSHUsI 2 05,0K08-0OK 11
PerynstuBHbie
JlaGopaTopHbIe 3aHATHSA: [To3naBarenbHbIE
Jlabopamopnoe 3anamue Ne 2. I3MepeHne uMItysbca 2 KomMyHHKaTHBHBIE
Conepxanue 24
Tema 2.
OcHoBBI OcCHOBBI MOJIEKYJIAPHO-KHHeTHYecKOil Teopun. UaeanbHblii ra3. OCHOBHBIE I10JI0KEHUS OK 02, OK 04, OK
MOJIEKYJISIPHOM | MOJICKYJISIPHO-KMHETUYECKOM Teopuu. Pazmepsl 1 mMacca Mosekyn U aToMoB. bpoyHoBckoe 05,0K08-0K 11
(puszuxu u nekenue. uddysusa. Cuinbl 1 3HEPTUs MEKMOJICKYISPHOTO B3auMoaencTBus. CTpoeHne Perynarusnsie
TEePMOAUHAMMKH | Ia3000pa3HbIX, KUAKUX U TBepAbIX Teld. CKOPOCTH ABMXKEHMSI MOJEKYJI U UX HU3MEpEHHE. 4 ITo3naBaTenbHbIE
WneanbHbiii ra3. /laBinenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpUU KommyHuKaTHBHBIE
ra3oB. Temneparypa u ee usmepenue. ['a3oBbie 3aKOHBI. AOCOIOTHBIN HYJIb TEMIIEPATYPBhI.
TepMonnHaMuyeckasi LIKajga TeEMIEpaTyphbl. YpaBHEHHE COCTOSIHUSL HAEaJbHOTO Tasa.
MouisipHasi ra3oBasi IOCTOSIHHas!
OcHoBbl TepMoanHaMHKH. OCHOBHbIE TOHATUS U oOINpeieseHus. BHyTpeHHss 3HEprus
cucrteMbl. BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora u temiora kak GopMsl nepegadu
sHepruu. TernmoeMKoCTh. Y IeJabHas TeIJIOEMKOCTh. Y paBHEHHE TEIUIOBOTO Oananca. [lepoe 5
Hayajo TepMOAMHAMHUKHU. AnuabaTHelii npouecc. [TpuHmun aedcTBUS TEMIOBON MAaIlMHBI.
KIIZl TenmoBoro asurarens. Bropoe Hayano TepMoaAnHaMHUKU. TepMOAMHAMUYECKAs IIKaIa
TEMIEpATyp. X0JOAUIbHbIE MaIMHbI. TemnoBble npuratenu. OxpaHa npupozsl
KonrtposnbHast pabora 1
CpoiicTBa napos. Vcnapenue u xoHjeHcauusi. HacwleHHbI map u ero cBoiictBa. AO- OK 02, OK 04, OK
COJIFOTHAs M OTHOCHUTENbHAs BIAXHOCTH BO3ayxa. Touka pockl. Kumenue. 3aBUCHMOCTH 4 05,0K08-0OK 11
TEMIIEPATYPHI KUIIEHUS OT AaBiieHus. IleperpeTslii nap U €ro UCIoJIb30BAHUE B TEXHUKE PerynsatuBHeie
CpoiicTBa xuaKocTel. XapakTepuCTHUKa KUAKOTO COCTOSIHUS BeulecTBa. [IoBepXHOCTHBIIM ITo3naBaTenbHbIE
CJION KUAKOCTH. DHEPTHs TOBEPXHOCTHOTO CJ104. SIBIEHMSI HA IPaHULE )KUAKOCTH C TBEPABIM 2 KoMMyHMKaTHBHBIE
tenoM. KannispHeie siBneHus
CpoiicTBa TBepabIX TeJ. XapakTEpUCTUKAa TBEPAOIO COCTOSHMS BEIIECTBA. YIpPYrue
CBOMCTBa TBepAbIX Tell. 3akoH ['yka. MexaHnueckne CBOMCTBA TBEpAbIX Teil. TeruioBoe 2

paciiuipCHUC TBEPABIX TCJI U )kuakocrteit. [1napineHue u KpUCTAJJIN3alns




JlabGopaTropHble 3aHATHSA:
Jlabopamopnoe 3anamue Ne 3. V3mepenue BIaKXHOCTH Bo3ayxa OrmnpenencHue
MMOBEPXHOCTHOTO HATSKEHUS KHUJIKOCTH

JlaboparopHble 3aHATHSA:
Jlabopamopnoe 3anamue Ne 4. OnpeneneHue MOBEPXHOCTHOTO HATSKEHUS KHUIKOCTH

JlaGopaTopHbIe 3aHATHSA:
Jlabopamopnoe 3anamue Ne 5. VI3ydeHue TEIIOBOTO PACITUPEHHS TBEPIBIX TEIl

OK 02-OK 11
Perynarususie
ITo3naBaTenbHbBIE
KoMmmyHuKaTHBHBIE

Tema 3.
DJIeKTPOAMHAMMKA

Conepxanue

38

JJIeKTpuYecKoe noJie. DJIEeKTpUUECKUe 3aps/ipl. 3aKOH coXpaHeHus 3apsaa. 3akoH Kynona.
DnexTpuueckoe moje. HampspkeHHOCTh snekTpuueckoro mois. I[lpunHnun cynepno3unuu
nosneit. PaGora cun snexkrpocraruueckoro mnons. [lorennuman. Pa3HocTs moTeHIMAaos.
DOKBUNOTEHIIUATbHBIE TIOBEPXHOCTU. CBA3b MEXIYy HAMNPsSHKEHHOCTHIO M PA3HOCTHIO
MOTCHIUAJIOB JJICKTPUUICCKOI'O ITOJIA. I[I/IE)J'ICKTPI/IKI/I B DJICKTPHUYCCKOM ITO0JIC. HOJ’I?IpI/I?;aIlI/I?[
nudnekTpukoB. [IpoBoanuku B snektpudeckoM mone. Konnencatopsl. CoenuHeHHE KOH-
JIEHCATOPOB B Oarapero. DHeprus 3apsHDKEHHOTO KOHACHCATopa. DHEPrusl AJIEKTPUUYECKOTO
0JIst

12

3aKoHBI MOCTOSIHHOTO TOKA. Y CJIOBHS, HEOOXOIUMBIE JJIs1 BOSHUKHOBEHUS U TIOIIEP>KAHUS
aneKkTpudeckoro Toka. Cuia Toka v INIOTHOCTh ToKa. 3akoH OMa 1iy1s yaacTtka renu 6e3 31C.
3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBICHUS OT MaTepuaia, [JIMHBI H TUIOMIATN
MONEPEYHOI0 CEYEHUs IMPOBOJHMKA. 3aBHUCHUMOCTb 3JIEKTPUUYECKOTO CONPOTHUBICHHS
MIPOBOJIHUKOB OT TEMIEPATYPhl. DJIEKTPOABHKYIAsI CUJIa UCTOYHUKA TOKa. 3akoH OMa s
nonHor uenu. CoeanHeHWE NPOBOAHMKOB. CoeAMHEHUWE HMCTOYHUKOB 3JIEKTPUUYECKOMN
sHepruu B Oarapero. 3akoH Jxoyns—IJlenna. Pabota 1 MOLIHOCTH 3JEKTPUUECKOTO TOKA.
TennoBoe aelcTBHE TOKA

JjieKTpuYeckuii  TOK B moJynpoBogHukax. CoOCTBeHHas  MPOBOJUMOCTD
MOJTYIIPOBOTHUKOB. [TomynpoBOIHUKOBBIE TPUOOPEI

OK 01-OK 05,
OK 08-OK 11
Perynarusnsie
ITo3naBaTenbHbIE
KommyHuKaTHBHBIE
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MarnuTtHoe noJjie. BeKTop HHAYKIIMM MAarHUTHOTO ToJ1s. JleficTBHE MarHUTHOTO TOJISI Ha

IIPSIMOJIMHENHBIN IPOBOIHUK C TOKOM. 3aKOoH AMIiepa. B3aumoneiicTtBue TokoB
MaruuTsblil oTok. PaboTta 1mo nepemMenieHnio NpoBOJHIKA C TOKOM B MAarHUTHOM TIOJIE.

JleficTBe MAarHMTHOrO IMOJs Ha ABWXKymuiics 3apsna. Cuna Jlopenua. Omnpepenenue 6
YAETBHOTO 3apsijia. Y CKOPUTEIIU 3apsKEHHbBIX YaCTHII
DJIEeKTPOMATHUTHASI HHAYKIUS. DJIEKTPOMarHuTHas MHAYKUUSA. BuxpeBoe anekrpudeckoe 4
nosie. CaMOMHYKIUS. DHEPTUsl MAarHUTHOTO T10JIS
JlaGopaTopHbIe 3aHATHA: 2 OK 02-OK 11
Jlabopamopnoe 3ansmue Ne 6. Onpenenenue TeMnepaTypbl HUTH JIaMIIbl HAKaTUBAHHS PerynstuBabie
[To3naBaTenbHbIE

JlaGopaTopHble 3aHATHSA: 2 KomMyHukaTuBHBIE
Jlabopamopnoe 3anamue Ne 7: Onpenenenue IJ{C 1 BHYTpEHHEr0 CONPOTUBIICHUS
MCTOYHUKA HAIPSKEHUS.
JlaGopaTopHbIe 3aHATHA: 2
Jlabopamopnoe 3ansamue Ne 8. VI3ydeHne siBIeHUS SJEKTPOMATHUTHOW WHIYKITHH

Tema 4. Conep:xkanue 22

Konedanus n

BOTHEL Mexanundeckne kosedanusi. KonebarenbHoe BikeHue. ['apMoHMuUeckue KojaeOaHMs. OK 2-OK 5,
CBo0OoHBIE MEXaHNYecKHe KoeOaHus. JInHeliHble MexaHnuecKHe KojieOaTebHbIE CUCTEMBI. 4 OK 08, OK 11
[IpeBpamienre sHepruu npu  KosiebarenbHOM JBHXeHHH. (CBOOOAHBIE 3aTyxaroliue PerynaTuBHbIe
MexaHHuYeckue KoneOaHus. BelHyX/1eHHbIEe MeXaHHUeCKHue KoneOaHus IlosnaBarenbHbIe

KommyHHKaTHBHEIE

Yupyrue Boansl. [lonepeunsie 1 IpoAo0IbHbIE BOJIHBI. XapaKTEPUCTUKH BOJIHBL. Y pABHEHHE
iockoi Oerymieil BoiHbl. MiHTepdepenuus BonH. [lonarue o audpakuuy BoiH. 3ByKOBbIE 2
BOJIHBI. YJIbTPa3BYK U €0 IPUMEHEHHE
DJIeKTPOMArHUTHbIe KoJieOaHusi. CBOOOJHBIE AJEKTpOMarHuTHele Kosiebanus. [lpe-
BpallleHHe SHEPruM B KoyeOaTeIbHOM KOHType. 3aTyxarolllue 3JIEKTPOMarHUTHBIE KO-
nebanusa. ['eHepaTop He3aTyXamlIIUX 3JIEKTPOMAarHUTHBIX KojieOaHWN. BbIHYyX/1eHHbIE
anekTpuueckue konebanus. [lepemennslit Tok. ['enepaTop nepemenHoro Toka. EMkoctHOE 1 8

MHJYKTUBHOE COIPOTHBIICHUS MEPEMEHHOI0 TOKa. 3aKOH OMa I 3JIEKTPUYECKOW IenHu
NEepPEeMEHHOro Toka. PaboTa M MOIIHOCTE TEPEMEHHOro ToKa. ['eHepaTropel TOKa.
Tpanchopmaropel. Toku Bbicokod wacTtoThl. Ilomyuenuwe, mepemada u pacrpenereHue
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AJIEKTPOIHEPTHU

DJIeKTPOMATrHUTHbIE BOJIHBI. OJIEKTPOMarHUTHOE II0J€ Kak OCOOBbIM BHJ MaTepuH.
DnexkTpoMarHuTHele BoJMHBL. BubOpatop ['epra. OTKpbITHIN KosebaTenbHblid KOHTYp. M30-

4
operenue paano A. C. [TonoBeiM. [TonsaTue o paguocsszu. [I[puMeHeHHE 37IEKTPOMAarHUTHBIX
BOJIH
JlaGopaTopHbIe 3aHATHA: OK 02-OK 11
Jlabopamopnoe s3anamue Ne 9. V3yueHuwe 3aBUCUMOCTH TEpPHOAA KOJIEOAHUN HHUTSIHOTO PerynsatuBHbie
MasiTHUKA OT JIMHBI HUTU 2 [To3naBaTenbHbIE
KommyHuKaTHBHBIE
JlaGopaTopHbIe 3aHATHSA: 5
Jlabopamopnoe 3anamue Ne 10: VHAyKTUBHOE M EMKOCTHOE COMPOTHUBIICHUS B IEHHU
IIEPEMEHHOT'0 TOKa
Tema 5. Conep:kanue 14
Onruka
IIpupona cBera. CKOpOCTh paclpOCTPAHEHHs CBETA. 3aKOHBI OTPAXKEHUS U IPEIOMIICHUS 4 OK 02, OK 04, OK
csera. [lonHoe otpakenue. JIunsel. ['1a3 kak ontuyeckas cucrema. ONTHYECKUE TPHOOPHI 05,0K08-0OK 11
BosiHoBble cBoiicTBa cBera. MHrepdepenims cBera. KOrepeHTHOCTh CBETOBBIX JIyUCH. Perynsrusnbre
WuTepdepenius B TOHKUX IUIeHKaxX. [lomockl paBHOM Tommmubl. Kombna Herorona. Hc- TlosnaBarenbHbie
N0JIb30BaHKe HHTEp(hEPEeHINN B Hayke U TexHuke. Judpakust ceera. lndpakiys Ha MeTd B KommyHukatnpHbie
napajuiensHeIx Jydax. Judpakuunonnas pemerka. [lonarue o ronorpaduun. [Monspuzanus 6
nornepeynblx BodH. llomsipuzammst cBerta. J[BoitHoe nydenpenomsenue. Ilomsponmsr.
HMucnepcuss cBera. Buabl cnektpoB. CrnekTpbl ucnyckanus. CHEKTpbl MOTJIOIICHHUS.
VYasTpaduoneroBoe u mHppakpacHoe usiydeHus. PentreHoBckue nyun. Ux mpupona u
CBOMCTBA
JlaGopaTopHble 3aHATHSA: 5 OK0-OK 11
Jlabopamopnoe 3anamue Ne 11: V3ydenue n300pakxeHus MpeIMEeTOB B TOHKOH JIMH3€E PerynsatuBHbie
JlaGopaTopHbie 3aHATHS: 2 TTosnaparenbHbIe
Jlabopamopnoe 3ansmue No 12: VI3ydenne natepdepeHny U qudpakiiim cBeTa KomMyHnKaTHBHbBIE
Conepxanue 12
Tema 6. =
DIeMEeHThI KBanToBas ONITHKA. KBantoBas  rumore3a  Ilmanka. DOTOHELI. Buemrnwnii 4 OK 01-OK 05,
dhotoanexkrpuuecknii 3pdexr. Bayrpennuii porodddexr. Tumbr hoTodI16MEHTOB OK 08- OK 11
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KBaHTOBOM
¢puzuku

®du3zuka aroma. Pa3BuTue B3rIs0B HA CTPOCHUE BEUIECTBA. 3AKOHOMEPHOCTU B aTOMHBIX
acriektax Bojopoda. Snmepnas mogens atoma. Ombitel O.Pesepdopma. Mogens atoma
Bosioposa o H. bopy. KBantoBbie renepatopel

®uzuka aToMHOro sigpa. EcTecTBeHHasi pajiOaKTUBHOCTb. 3aKOH PaJMOaKTUBHOI'O pac-
naga. CrocoObl HAOMIOACHUS M PETUCTPALlUU 3apsKeHHBIX yactull. D¢ ekt BaBuioa —
UYepenkosa

Crtpoenue atomHoro sapa. Jlehekt Maccel, 3HEprus CBSI3U U YCTOMYUBOCTh aTOMHBIX SIZIEP.
S nepHbie peakunun

HckyccTBeHHass paanoakTUBHOCTh. [lenenue Tsokensix saep. LlemHas snepHas peakuus.
VYupasnsemas nenHas peakuus. JA1epHblid peakTop

[lonyyenue paaroaKTUBHBIX U30TOINOB U UX MpUMEHEHUEe. bruomornueckoe aeicTBre paguo-
AKTUBHBIX M3JTYYCHHUM. DJIEMEHTAPHbIE YaCTUIIBI

PerynstuBHbie
[To3naBarenbHbIE

Tema 7.
IBoIIONHSA
Bceaennoii

Conep:xkanue

Crtpoenune u pasputue Bcenennoi. Hama 3Be3nHas cucrema — [amakrtuka. Jpyrue
rajnakTuku. beckoneunocte Bcenennoii. [lonarne o kocmousoruu. Pacmmpsiromasica Bcee-
neHHasd. Mopnens ropsiueit Beenennoil. Ctpoenue u npoucxoxzaeHue ['amaktuk. TemHas
MAaTepHsi U TEMHAsl SHEPTUs

IBosonus 3Be31. I'unoresa npoucxoxkaeHuss CojiHe4YHOH cucTteMbl. TepMosiIepHbIT
CHHTE3

[IpoGnema TepMmosimepHOit »HepreTuku. OHeprus CoyHIIa W 3Be3[. OBOMIOINUS 3BE3.
[Tpoucxoxaenne ConHEUHON CHCTEMBI

OK 04, OK 05,

OK 08-OK 11

PerynsatuBHbie
ITo3naBaTenbHbIC

KoncyabTanus

IIpome:xxyTouHasi aTTecTalUs - IK3aMEH

Bcero:

149
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3. YCJIOBUSI PEAJIM3BAITAU ITPOT'PAMMBI YYEBHOM JUCIUIIJINHBI
3.1. lns peajm3anuu NporpaMmbl yueOHOH THCIHUIIMHBI MPeAyCMOTPEHbI CJIeyIoIHe

CrenuaJbHbIC MOMCIINCHUSA

HaumenoBanue kadunera/ iabopaTopum

OcHamenue kadunera/ JiabopaTopumn

Kabuner No 207 JlaGopatopusi «Dusukay. Kabuner KomrmuiekT yueOHoM Mebenu (CTOJbI, CTYIIbS,
«OJIEKTPOTEXHUKA u AIIEKTPOHHKA. | JOCKA); KOMIIBIOTEpP B cOOpe (CHCTEMHBIN OJI0K

O06mmeoOpa3oBaTeIbHbIC TUCIUILINHBD)

(Intel Celeron 3 GHz, 1 Gb), monutop Philips
193 KK, knaBuatypa, Mblllib) - 1 1IT., IPUHTEP
nazepusii HP 1102 - 1 wt., TeneBu3zop Samsung
20" OJIT - 1 wrT., JOKaNbHAs KOMIbIOTEPHAs
CeTh, KOJIOCKOIl; Amnmapar NpOeKIMOHHbIN
YHUBEpPCAIbHBIM C  ONTHYECKOW  CKaMbeu
DOC-67; Buneodunbmer;
Mukpokanbskyinsarop; [limakarter; Komorpammsr;
[TpubGop st u3y4eHHs] Ta30BBIX 3aKOHOB;
l"azoBbIil TepMoMeTp; Manomerp; Tepmomerp

JI€MOHCTPallMOHHBIH; KonnencaunoHHslIi
rurpometp; [lcuxpomerp snekTponHsbIi; Hacoc
KomoBsckoro; Bechl c Pa3HOBECOM;

Muxkpomerp; Illtanrenuupkyns; HaGop rups;
[Tpubop g ompeneneHuss  JTUHEHHOro
paciupeHus;

[Tapoo6pazoBareb; DJIEeKTPOIUIUTKA; Mertp
yueOHbli; Amnepmerp; Boastmerp; HaGop
KoHAeHcaTopoB;  Pesuctop  (1,5-2 Owm);
Brikmtouarens JIBYXIIOJIFOCHBIN; Habop
npoBonos; HMcrounuk mnuraHus; Peoxopn;
HaGop mno onekrpuuectBy; I[lpubop nmms
OINpeEIICHUs TEMIIEPATYPHOTO
ko3¢ —(ulMeHTa JHMHEHHOTO  PACUIMPEHUs;
HaGop xumuueckoil mnocynsl; [anbpBaHOMETp
JIEMOHCTPALIMOHHBIN; BoasT™eTrp
JIEMOHCTPALIMOHHBIN; Habop
MOJIYTIPOBOJHUKOB; AmnepBoiabTMeTp ABO;
IInactuHKa ¢ DapauIeNbHBIMM  T'PAHSAMY;
Pemerka nu¢pakumonnas; IlpoGop s
ompeneNeHus JJIMHBI CBETOBOW BOJIHBI, Habop
nuH3; Mukpoammepmerp; Habop ans uzyuenus
3aKOHOB OCBeIIeHHOCTH; Habop cnekTpanbHbIX
TpyOoOK; Beimpsmurens  BBHICOKOBOJBTHBIH;
Brempsimurens (4 — 12B)

3.2. UuopmannonHoe odecneyeHHe peain3aluu MporpaMmbl

Bupa uznanus (y4eOHUK,
yueOHOe nocooue, PexBu3NTHI
HaumenoBanue ABTOp MeTOoNYeCKNe YKA3aHUs, | U3IaAHHUA/I0CTYN K
W3TaHUSA NPAKTHKYM H T.IL., CChLJIKA | HHpOPMAIIMOHHOM
HauH(OPMALUOHHBIN y pecypcey
pecypc)
OcHOBHas uTeparypa
Pdusuka | Torsunenxo O.B. ‘ YuebHuk | DBC «Book.ru» M.
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KHOPVYC, 2019 —
342 c.

®duzuka: Teopus,
pelieHue 3aay,
JICKCUKOH

Tpodumona T.H.

CnpaBo4YHUK

OBC «Book.ru» M.:
KHOPVYC, 2019 —
316 c.

JlononHuTenpHas ureparypa

Kpatkwuii kypc Tpodumona T.H. VYuebHoe nmocobue BBC «Book.ru» M.:
bu3uku c KHOPVYC, 2017 —-
MpuMepaMu 280 c.

peleHus 3aaa4

PykoBoacTBo Tpodumona T.H. VYuebHoe nmocobue 9BC «IOPAUT»

PELICHHIO 3314 1O
busmuke

M.: IOPAUT, 2019
—265c.

HHTepHeT-pecypcesl

www.fcior.edu.ru

(denepanbHbIit

WH(POPMAIIMOHHO-00pa30BaTEIbHBIX

wwww.dic.academic.ru (Axagemuk. Cj0Bapu ¥ SHIUKIONCIUH ).

www.booksgid.com (BookaGid. DiektponHast OHOIHOTEKA).

pecypcoB).

www.globalteka.ru (I'mo6anreka. ['modanpHas 6MOIMOTEKAa HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe 0KHO JOCTyTa K 00pa3oBaTeIbHBIM Pecypcam).

www.st-books.ru (Jlyarras yueOnas muteparypa).

www.school.edu.ru (Poccuiickuii oOpa3oBatenbHbId mopTan. JlocTymHOCTh, KadecTBO, 3(dek-
THUBHOCTb).

www. ru/book (DnekTponHas OHOIHOTEUHAS CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3zoBatenbHbie pecypchl MHTepHeTa — Pusnka).

www. school-collection. edu. ru (Equnas kosuiekims i@ poBbIx 00pa30BaTEIbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHo-meTomuueckas razera «Du3nka).
www.n-t.ru/nl/fz (HobGenesckue naypeatsi o pusuke).
www.nuclphys.sinp.msu.ru (Slaepuas pusuka B MuTepHere).

www. college. ruffizika (TToarotoska k EI'D).

www.kvant.mccme.ru (HayqHO-Tomy IsIpHbIN (prU3UKO-MaTeMaTHYECKUH KypHaT «KBaHT»).

www. yos. ru/natural-sciences/html (ecrectBenno-Hay4HbIN x)ypHaN A1t Mostoexu «I1yTh B HAYKY»)
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCHUILIAHBI

Pe3ysabTarsl 00yyeHus

Kpurepum ouenkn

MeTtoanbl OLIEHKH

* JIMYHOCTHBDIE:
- YyBCTBO TOPAOCTH U YBAXKEHHS K
UCTOPUH M JOCTIDKCHUSM OTEUECTBEHHOM
¢u3nveckoil Hayku; GPU3NIECKU TPAMOTHOE
HOBE/ICHHE B MPO(ECCHOHANBHON JEATelNb-

HOCTU M ObITy mnpu oOOpamieHuu ¢
npubopaMu U YCTPOUCTBAMH,

- TOTOBHOCTh K IIPOJIOJKCHUIO
o0pazoBaHus u MTOBBIIICHUS
KBaTH(UKAITIH B n30paHHOI
NpoPECCHOHAIBHON ~ JCSITEIIBHOCTH U

00BEKTUBHOE OCO3HAHUE POJIU (PUZUUECKUX
KOMIICTCHITUM B 3TOM;

- yYMEHHE WHCMOJb30BaTh JOCTHXKECHUS
COBPEMEHHOW  (u3mueckod HAykKu U
(bU3HYECKUX TEXHOJIOTUHN IS MOBBIIICHUS
COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHUA B BBIOpaHHOM
npoeCCHOHAIBHON JESATEIHHOCTH;

- YMEHHE CaMOCTOATEIbHO J00BIBATH
HOBBIE JUIsI ceOst (u3nyecKkue 3HaHHS,
UCTIONIB3Ysl I~ 9TOr0  JOCTYITHBIE
UCTOYHUKU UHPOpMAINY;

- yYMEHHE BBICTpanBaTh KOHCTPYKTHBHBIC
B3aUMOOTHOIIIEHUSI B KOMAaHJE MO pelle-
HHIO OOIIMX 3a/1ad4;

- yMeHue yIpaBJIATh cBOCH
MMO3HaBATEIILHOM JeITEeIILHOCTERIO,
MIPOBOIUTH CaMOOIIEHKY YpOBHS
COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHS;

JleMoHCTpUpYET
c(OpPMUPOBAHHOCTH
IIpEICTaBICHUM 00
MICTIOJIb30BAaHUU 3aKOHOB
MEXaHHKH,
TEPMOIUHAMUKHI u
ANEKTPOINHAMHUKH B
SHEPreTHKe, Pa3IUYHBIX
BUJIOB

IEKTPOMArHUTHBIX
U3IIy4eHU N JUIsL
pasBUTUSA  paguo- W
TEJIEKOMMYHUKAIUH,
KBaHTOBOM (u3uKu B
CO3J1aHUU SIEPHOMN
JHEPreTUKH,  JIA3€pOB.
Hcnosnb3yer
npuoOpeTEHHbIE 3HAHUSA
B MIPAKTHUYECKON
JESTEIIBHOCTH u
IIOBCEAHEBHON  >KU3HU
JUISL obecrieyeHus
0€30MacHOCTH
KU3ZHENEATECIIBHOCTU B
rporecce
UCITIOJIb30BaHUS

TPAHCIIOPTHBIX CPEJICTB,
OBITOBBIX

AIEKTPONPHUOOPOB,
CpPeICTB  paauo- |
TCJICKOMMYHUKAITMOHHO

U CBS3HM, I OLEHKHU
BIUSHUA Ha OPraHu3M
YyeloBeka W JIpyrue
OpraHU3Mbl
3arpsi3HEHUS
OKpY)Karolen  Cpensl,
JUTSt palMOHAIBHOTO
HCTIOJIb30BAaHUS u
3aIUTHl  OKpYXKarolen
CpEIBbI.
JleMoHCTpHpYyeT ymeHue
NPUBOUTH  MPUMEPHI,
MOKa3bIBAIOIINE, 4TO
HaOIIONEHUS u
SKCIIEPUMEHT SIBJISIFOTCSI
OCHOBOM JUIsL
BBIJIBUKEHUS TUIOTE3 U
TEOpUH, MO3BOJISIIOT

Texkyumuii KOHTPOJIb:
- mabopaTopHasi pabora;

- TMCbMEHHAs MPOBEPKA

(pemenme
3a7a4 ¥ yIpakKHCHUH);
- YCTHBIN OIpOC;

- TECTOBBIC 3aJ[AHWS;

(bU3UIECKUX

- I/IH,Z[I/IBI/I,Z[yaJ'IBHHﬁ IIPOCKT

U €T0 3alluTa,

- HaOIIOJEHWE U OIEHKA

BBIITOJIHCHU A

MPAKTUYECKUX JICUCTBUIA.

IIpoMexxyTOYHBII
KOHTPOJIb:
DK3aMeH.
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* MeTanpeIMeTHbIE:
UCIIOJIb30BaHUE Pa3IMYHBIX BHJIOB
MM03HABATEJIbHOMN JESITENbHOCTH TS
pemieHus (GU3MUECKUX 3a7ad, IPUMEHEHUE
OCHOBHBIX METO]IOB MTO3HAHUS
(HaOmroieHUs,  OMHWCAHUS, HU3MEPEHUs,
SKCIIEPUMEHTA) JJISl U3YUCHUS Pa3IUYHBIX
CTOPOH OKPY’KAIOLIEH JEeUCTBUTEIBHOCTH;
- WCIIOJH30BAHHE OCHOBHBIX
WHTEIJIEKTYaTbHBIX oreparuii:
MIOCTAHOBKH  3a/1a4d, (POPMYITUPOBAHUS
TUIOTEe3, aHalu3a M CUHTE3a, CPaBHEHMS,
0000IEeHHS, CUCTEMATH3AIlUH, BBISIBICHUS
MPUYMHHO-CJIEICTBEHHBIX CBS3€H, MOUCKa
aQHAJIOTOB, ()OPMYIIMPOBAHUS BBIBOJIOB IS
W3YYEHHUS PA3IMYHBIX CTOPOH (PU3NYECKUX
O0OBEKTOB, SBJIEHUH M TPOILECCOB, C
KOTOPBIMH  BO3HHKaeT HEO0OXOIUMOCTh
CTaJIKUBaTbCsi B NIpo(eCCHOHATIbHOU
cdepe;
- yMEHHWE TeHepupoBaTb HJAEU U
OTIPE/ICIIATh CPEACTBA, HEOOXOMUMBIE IS
UX pealn3allvy;
- YMEHHE WCIIONIb30BaTh  pa3lU4yHbIC
UCTOYHUKU JUIS TONYYCHHS (PU3NICCKOU
uHbOopMaIuHy, OLICHHBATh ee
JIOCTOBEPHOCTH;
- yYMEHHUE aHAJM3UPOBATh U MIPEJICTABIIATH
UH(OPMAIIHIO B PA3IMYHBIX BUIAX;
- yMeHHWe  TyONMYHO  TIPEICTABIATH
pe3yJIbTaThl COOCTBEHHOTO HCCIICIOBAHMS,
BECTH JUCKYCCHUU, TOCTYITHO i TAPMOHUYHO
codeTas coJiepKaHue W (OPMBI MPEACTAB-
nsieMoi nH(popMaIuu;
* mpeMeTHbBIE:
- c(hOpMHUPOBAHHOCTh TMPEACTABJICHUN O
ponu u MecTe (PU3UKH B COBPEMEHHOW Ha-
YYHOM  KapTMHE  MHUpa; I[OHUMaHHUE
(bu3MYECKOI CYIIHOCTH HAOIIOJAeMBIX BO

MIPOBEPUTH HCTUHHOCTH

TEOPETUUECKUX
BBIBOJIOB;  (pU3HYECKas
TeOpUs naér
BO3MOKHOCTE

OOBSICHATH  HM3BECTHBIC
SBIICHUS TIPUPOABI H
Hay4HbIE (baxThl,
IIPE/ICKA3hIBATh emnié
HEM3BECTHEIC SBJICHMUS.

JleMoHCTpHpYyET
c(hOpMUPOBAHHOCTh
YMEHHI MPOBOJUTH
HaOIrONeHN,
MJIaHUPOBATH "
BBITIOJTHATD
3KCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bl U
CTPOUTH MOJIETH,
MPUMEHSTDH OJTYYCHHbBIC
3HaHUSA TO (PU3HKE I
00BsICHEHUS
pa3HOOOpa3HbIX
(dbusuvyecku SABICHUN U
CBOMCTB BEILIECTB;
MPAKTUYECKOTO
UCIIOJIb30BaHUS
(dbu3mvyeckux  3HAHUMH;
OLICHUBATh
JIOCTOBEPHOCTD
€CTECTBEHHO — HAy4HOU
nHpopmanuu.

JleMoHCTpHpYyeT
c(hOpMUPOBAHHOCTH
MpEeCTABICHUI 0
(byHIaMEHTAIbHBIX
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Bcenennoit siBmeHuid, ponu (QU3MKU B
dbopmupoBaHUn Kpyrosopa u
(GyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa
AJId pCHICHUS MPAKTUYCCKUX 3a/a4,

- BJIAaACHHUC OCHOBOIIOJIararonmmumMun
(1)I/I3I/I‘l€CKI/IMI/I IIOHATHUAMU,
3aKOHOMCPHOCTSIMHU, 3aKOHaMH n

TEOpUSMHU; YBEPEHHOE HCIOJIb30BaHUE
(U3UYECKON TEPMUHOJIOTHU ¥ CHUMBOJIMKHY;
- BJQJICHUE  OCHOBHBIMH  METOJaMH
HAyYHOTO TIO3HAHUS, HCIOJIb3yeMbIMH B
busuke:  HaOIIOJEHUEM,  OMHCAHHUEM,
U3MEpPEHUEM, SKCIIEPUMEHTOM;

- yMeHuss 00pabaTbIBaTh  Pe3yJbTaThI
U3MEpEeHHil, OOHapyKHMBAaTh 3aBUCUMOCTH
MEXIy  (PU3NYECKUMU BEJIMYMHAMH,
OOBSCHATH MOJTYYCHHBIE PE3YNbTAThI U Je-
JaTh BBIBOIBI,

- c(hOpMHUPOBAHHOCTh yMEHHUS peliaTh
buznueckue 3agauu,

- c(OpMUPOBAHHOCTb YMEHUS IPUMEHSATH
MOJTyYCHHBIC 3HAHWUS JUISI  OOBSICHCHHS
yCIIOBUH MPOTEKaHUS buznueckux
ABJICHUN B MpPHUPOAE, NMpodeccunoHaTIbHON
chepe W IS TPUHATUS TMPAKTUYECKUX
pELICHUI B MOBCEIHEBHOM KU3HH;

- chOpMHPOBAHHOCTH coOCTBEHHOM
MO3UIMN TIO0 OTHOIICHUI0 K (PHU3NYECKOU
uH(pOpMAIlMK, TIOTy4aeMOW W3 Pa3HbBIX
HUCTOYHUKOB

(bU3MYeCKUX 3aKOHAX W
MIPUHIIUIIAX, JISKAIUX B
OCHOBE  COBPEMEHHOM
¢usnyeckoii  KapTUHBI
MUpa; HauOosee
B2XXHBIX OTKPBITHSX B
obnacTu buzuku,
OKa3aBIINX
OTIpEIeIISIONIEe
BIUSHUE Ha pa3BUTHE
TEXHUKHU M TEXHOJIOTHH.
3HaeT CMBICT TOHSTHUM:
¢dusnyeckoe  sIBICHHE,
TUIIOTE3a, 3aKOH,
TEOpHs, BEIIIECTBO,
B3aNMOJICHCTBHE,
AIIEKTPOMArHUTHOE
mojie, BOJHA, (OTOH,
aroM, aroOMHOE SJIpo,

HMOHM3HpYIOIee
U3JIy4YCHHE, IJIaHETa,
3B€3/14a, rajaKTHKa,
Bcenennas.

ITonumaer CMBICIT

(U3NYECKUX  BEJUYHH:
CKOPOCTb,  YCKOpPEHHE,
Macca, CWia, JHEprus,
BHYTPEHHSAS  JHEprus,
abcomoTHas

TeMIeparypa, CpeaHss
KHHETHYECKasi DHEPTHUs

YacTHII BEIIISCTBA,
KOJIMYECTBO  TCILJIOTEI,
JJIEMEHTApHbIN
AIEKTPUYECKUAN 3apsl.
Ilonumaer CMBICIT
(¢u3nyeckux  3aKOHOB
KJIaCCUYECKO

MeXaHuKH, BcemupHOro
TATOTCHUSI, COXPAHECHUS
SHEPTUHU, HWMITYIbCa U
AIIEKTPUYECKOTO 3apsija,
TEPMOIUHAMUKH,
AIIEKTPOMAarHUTHOU
WHTYKIIAH,
dorordpdekra.  Ymeer
OITMCHIBATh U OOBACHATH
(busznueckue SBICHUS U
CBONCTBA TEJl:
NBIOKEHUE HeOECHBIX
Tl W MCKYyCCTBEHHBIX
CITyTHHUKOB 3emuu;
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CBOMCTBA rasos,
JKUJIKOCTE M TBEPIBIX
TEJT; AIEKTPOMArHuTHYIO

HUHIYKIIHIO;
pacrpocTpaHeHus
JIEKTPOMAarHUTHBIX
BOJIH; BOJIHOBBIE
CBOMCTBA CBCTA;
U3JIy4eHue u
MOIJIOIIEHHE cBeTa
aToOMOM;
JleMoHCTpUpYyET ymMeHue
JienaThb BBIBO/IBI Ha
OCHOBE
9KCIEPUMEHTAIbHBIX
JTAHHBIX
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I. IMacmopr ¢oHIa OLIEHOYHBIX CPEICTB

@oHa oueHOYHBIX cpeacTB (manee - ®OC) npegHazHayeH Uil KOHTPOJS M OIEHKH
00pa3oBaTeNbHbIX  JOCTHUKEHUU oOyyaromxcs, OCBOMBINUX  PabOUyIO porpammy
00111e00pa3oBaTEIbHOM yaeOHOU JUCHUTLTUHBI «DuzuKay. dOC BKJIFOYAET
KOMIIETEHTHOCTHO-OLICHOYHBIE MAaTEepUasIbl JIJIsl MIPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U

IIPOMEKYTOUYHOM aTTECTALUN.

1.1.Pe3yJILTaTLI OCBOCHUSHA yqeﬁﬂoﬁ AUCHUIIJIMHBI, NOJIC/KALIIUEC IIPOBEPKE

Pe3ysabTarnl 00yyeHus

JUYHOCMHbIE:
- YyBCTBO T'OPJOCTH M YBaXEHUS K MCTOPUU W JOCTHIXKCHHSM OTEUYECTBEHHOH (hHU3MUECKON
HayK{; (PU3UYECKH T'PaMOTHOE TOBEACHHE B NMPO(ECCHOHAIBHOW AEATEIILHOCTH W OBITY IpH
oOpaleHnt ¢ mpubopaMu U YCTpOHCTBAMH;

- TOTOBHOCTh K TPOAOIDKEHUIO OOpa3oBaHWS W MOBBINICHUS KBadH(UKAMH B W30paHHOM
poeCCHOHATIBHOMN IESTETLHOCTH U 00 BEKTUBHOE OCO3HAHUE POJIH (PU3NIECKUX KOMIIETCHIUH B
ITOM;

- yYMEHHE HCHOJb30BaTh JOCTIKCHUS COBPEMEHHOH (H3MYECKO Hayku M (U3NYECKUX
TEXHOJIOTUH Ui TIOBBIMICHUS COOCTBEHHOTO HWHTEJUIEKTYaJbHOTO pa3BUTHS B BBIOpaHHOU
npodeccHoHaIbHON AeATEILHOCTH;

- yYMEHHE CaMOCTOSTEIbHO NOOBIBaTH HOBBIE sl ce0sl (u3MYecKHue 3HAHUS, MCHONB3YS JUISA
ATOTO JIOCTYITHBIE HCTOYHUKH WH(POPMAIIHH;

- YMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUSI B KOMAHJE 10 PEHICHHIO OOIINX
3aj1ad;

- YMEHME YNpPaBISATh CBOEH MO3HABATENLHON J1E€ATENBHOCTBIO, IPOBOIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O WHTEIUIEKTYaJIbHOTO PAa3BUTHUS

Memanpeomemmule:
- UCTIOJIB30BaHUE PA3IMYHBIX BUOB TIO3HABATEIFHON JEATEILHOCTH JUTS PEIIeHHUs (U3NIECKUX
3aja4, NPUMEHEHUE OCHOBHBIX METOJOB MO3HAaHUS (HAOJIOJEHUS, OIMUCAHUSA, HU3MEPEHHUS,
AKCTIEPUMEHTA) [T U3YUEHHSI Pa3IMYHBIX CTOPOH OKPYIKAIOIIEH IeHCTBUTEIBHOCTH;
- HWCIONB30BAaHME  OCHOBHBIX  HMHTEJUICKTYaIbHBIX  OMEpaldii:  MMOCTAaHOBKH  3aJauH,
(bopMynMpOBaHUS THUIOTE3, aHAINW3a M CHUHTE3a, CPaBHEHMs, OOOOIEHMs, CHUCTeMaTH3aliH,
BBISIBIICHHSI TPHYUHHO-CIIEICTBEHHBIX CBSI3€H, MONCKA aHAJIOTOB, ()OPMYIIMPOBAHUS BBIBOJIOB IS
U3YyYEHHsI Pa3IMYHBIX CTOPOH (U3MYECKUX OOBEKTOB, SIBIEHUH M MPOLECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOUMOCTh CTAJIKUBAThCS B MPOPECCHOHAIBHOM cepe;
- yYMEHHE TeHEpUPOBATh HJICH U OTIPENIENIATh CPEACTBA, HEOOXOIMMBIE [T UX PealTu3allii;
- YMEHHE HWCIOJbh30BATh pa3IMYHbIE WCTOYHHKH TSI TOJTY4YeHUs (pu3mueckor WHOOpMAIHH,
OLIEHUBATh €€ JI0CTOBEPHOCTH;
- yYMEHHE aHAJIU3UPOBATh U MPEACTABIATH HHPOPMAIUIO B PAa3IMUHBIX BUAX;
- yMeHHE TYyONWYHO TPEACTaBIATh pE3yabTaThl COOCTBEHHOTO HCCIICOBAaHUS, BECTH
JUCKYCCHM, JIOCTYIIHO M TapMOHHYHO CoYeTas cojAepkaHue U (OpPMBI TPEACTaBISIEMOM
nH(popMaluu

IpeMETHBIE:

- c(OpMHUPOBAHHOCTb MPEJACTABICHUNA O pONU M MecTe (U3MKH B COBPEMEHHOH Hay4dHOMH
KapTHHE MUpa; MOHUMaHue GU3NYECKOM CYIITHOCTU HabI0JaeMbIX BO BeeieHHOM sIBiIeHUH, ponu
¢u3uKu B GOPMHUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKA ISl PeIICHHS
MPAKTUYECKUX 3a/1ay;

- BJIaJIEHUE OCHOBOIOJIAraloMUMU GU3NYECKUMU MOHITUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHSIMU; YBEPEHHOE UCIIONb30BaHUE (PU3NUECKON TEPMUHOJIOTUN H CUMBOJIUKHY;

- BIIQJICHUE OCHOBHBIMH METOAAMU HAYYHOTO TIIO3HAHHS, HCIOIb3yeMbIMH B (HU3UKE:
HaOJII0ICHUEM, ONIUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;
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- yMeHus 00pabaThiBaTh pe3ylbTaThl H3MEPEHUH, OOHAPYKMBAaTh 3aBHCUMOCTh MEXIY
(bU3N4YEeCKUMU BETMUUHAMU, OOBSICHATh MOJTY4YE€HHBIE PE3YJIbTAThl U J€JIaTh BHIBOJIBI;

- c(hopMUPOBAHHOCTh YMEHHUS pelIaTh (U3NUYECKUE 3a0a4H,

- c(hOopMUPOBAHHOCTH yYMEHHUSI NPHUMEHATH IOJYYCHHBIC 3HAHUS Ui OOBSCHEHHS YCIOBUH
OpoTeKaHUs (U3NYECKUX SBJIECHUM B INpupoje, NMpodeccUoHaIbHOU cdepe M JUlsl NPUHATUS
IIPAaKTUYECKUX PEILICHUM B [IOBCEIHEBHOW KU3HU;

- c(hopMUPOBAHHOCTH COOCTBEHHOH MO3MIMK 1O OTHOLICHUIO K (PU3UYECKON WH(OpMAaIHH,
10JIy4aeMOM 13 Pa3HbIX HCTOYHUKOB

JlocTikeHre OOYYalOIUMKCS — BBIIIE TIEPEUMCICHHBIX  PE3YJIbTAaTOB  CIIOCOOCTBYET

dbopmupoBanuio o6mux komnereHui (OK 01- OK 11), onpeaenennsix @I'OC CIIO:

OK O01. | BeiOupate cmocoObl pemieHuss 3agad  MNpodeCcCHOHATBHOW  JCSITEIBHOCTH,
MPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. | OcymiecTBasTh MOUCK, aHAIM3 U HHTEPIIPETAIMI0 HHGOPMAIIH, HEOOXO0IUMON JIJIst
BBITIOJTHEHUS 331249 TPO(ECCUOHATLHOM e TEIIbHOCTH

OK 03. | I[lnmanupoBaTh M peaM30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE

OK 04. | PaGotaTh B KOJUIEKTHBE U KOMaHIe, Y)(PEKTUBHO B3aMMOCHCTBOBATh C KOJUICTaMH,
PYKOBOJCTBOM, KJIHEHTaMH

OK 05. | OcymecTBisATh YCTHYO M IHCBMEHHYI0 KOMMYHHUKAIMIO Ha TOCYIapCTBEHHOM
SI3BIKE C YUETOM O0COOEHHOCTEN COLMAIbHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 06. | IIposBisTH IPaKIaHCKO-MTATPUOTHUECKYIO MO3UIHIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHHE HA OCHOBE TPAJAMIIMOHHBIX O0IIEUEI0BEYECKUX LIEHHOCTEN

OK 07. | ConmelicTBOBaTh COXPAHCHHIO OKPYXAIOMICH CpEIbl, PpPecypcocOepeKeHuIo,
3¢ GhEKTUBHO JICHCTBOBATH B UPE3BBIYAWHBIX CUTYAIUSIX

OK 08. | Mcnonb3oBaTh cpeAcTBa (PU3UYECKON KYyJIbTYpBl JUISl COXPAHEHUS U YKPEIUICHUs
3I0pOBbsI B TIpoliecce NpOPEecCHOHATBHOM JAEATENbHOCTH U MOJIAEpP)KaHUS
HE00X0IMMOTO YPOBHS (PM3HYECKON TOATOTOBICHHOCTH

OK 09. | Mcnonb3oBaTh HHGOPMALIMOHHBIE TEXHOJIOTHHU B PO(ECCHOHAIbHON eI TETbHOCTH

OK 10. | ITonp3oBaThcsi TpPOQECCHOHATBHONW JOKYMEHTAI[MeH Ha TOCYyJIapCTBEHHOM U
WHOCTPAHHOM SI3BIKE

OK 11. | IlmanmpoBaTh NpeANPHHUMATEIBCKYIO IeSITEILHOCTh B MPO(decCHOHAIBHOM chepe

II. ConepxaTeibHO-KOMIETEHTHOCTHASI MATPUIIA OLIEHOYHBIX CPEJCTB.
Konndukarop oneHOYHBIX CPeACTB

DOYyHKIMOHAIbHBIN
NMPU3HAK
OLICHOYHOI'0 CpeACTBA (THII
KOHTPOJILHOIO 3a1aHM )

Metoa/dopma KOHTpOJIsSI

CobecenoBanue Y CTHBIN ONPOC, SK3aMEH

Samanus Ui

. [TuceMmenHas npoBepka (pelieHue 3a1a4), KOHTpoJbHas paboTa
CaMOCTOSITEJIbHOM PabOTHI

JlaboparopHsble 3a1aHus JlaBGopatopHble 3aHATH
Tect, TecToBOE 331aHNE TectupoBanue
[Tpoext WHauBHyaibHOE TPOEKTHOE 331aH1e

I11. Cucrema oueHku 06pa3oBaTebHbIX J0CTHKEHUI 00y4arouxcst

OHeHKa HHIAWBHUIYAJIbHBIX 06p330BaTeJ'H)HI)IX )IOCTI/I)KeHI/Iﬁ o pe3yijibTaTaM TEKYIICTO KOH-

TPOJIE YCHNEBAEGMOCTH M MPOMEKYTOYHOW aTTECTAlMW TPOU3BOAMUTCS B COOTBETCTBUHU
YHUBEPCAITBHOM MIKaJIOHN (Tabaua).

| Ipouent | KauecTBeHHAs OLeHKA HHANBHIYAJIbHBIX |

C
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pe3yJbTATUBHOCTH 00pa30BaTeJbHbIX J0CTHKEHUN
(mpaBUJIBHBIX OTBETOB) 0aJ171 (0TMETKA) BepOAJbHBINI AaHAJOT
90 - 100 5 OTIUYHO
80 - 89 4 XOPOIIO
70-79 3 YOBJIETBOPUTEIHHO
meHee 70 2 HEYJIOBJICTBOPUTEILHO

KpuTtepuu olleHKH 0TBETOB B X0/Ie YCTHOTO 0IIpoca
OLIGHI/IBaeTCﬂ IMPaBUJIBHOCTH OTBCTA 06yqafomeroc;1 Ha OAWH U3 IIPUBCACHHBIX BOIIPOCOB.

[Ipu 5TOM BBICTABIIAIOTCS CIEAYIOIINE OLICHKU:

«OTJIHYHO» BBICTABISIETCS ITPU COOJIIOICHUH CIICTYIONINX YCIOBUI:
- IIOJHO pAacKphUI COJAEpXKAaHME MaTepuaiga B o0ObeMe, MNPEeIyCMOTPEHHOM IIPOrPaMMOM,
COZIEpP’)KaHHUEM JICKIIMU ¥ y4eOHUKOM;
- M3JIOKWJI MaTepHaj I'PaMOTHBIM SI3BIKOM B OIPEICIICHHOW JIOTMYECKOH IOCIE0BaTEILHOCTH,
TOYHO MCIOJIB3YSI CHENUATN3UPOBAHHYIO TEPMUHOJIOTHIO 1 CUMBOJIHKY;
- TOKa3aJl yMEHHE HJUIIOCTPUPOBATh TEOPETHYECKUE TMOJO0KEHHS KOHKPETHBIMU IPUMEpaMHU,
IIPUMCHATH UX B HOBOI1 CUTYyallMH ITPU BBITIOJIHCHUH NPAKTHUYCCKOTO 3aJaHK;
- TPOJEMOHCTPUPOBAI  YCBOGHHE  paHee  M3YyYCHHBIX  COMYTCTBYIOIIMX  BOIIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUYHUBOCTD UCIIOIB3YEMBIX IIPH OTBETE YMEHUM U HABBIKOB;
- OTBEYAJI CAMOCTOATENIFHO 0€3 HaBOAAIIMX BOIPOCOB IpernoaaBaTess. Bo3mMoxxHb! oHa-1Be
HCTOYHOCTH IIPHU OCBCIHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HUJIU B BBIKJIAJKAaX, KOTOPbLIC 06yqammnﬁ0ﬂ
JIETKO MCITIPABUII IO 3aMEYaHUIO IIPETIO1aBaTes.

«Xopo1o» - OTBET yIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSAM Ha OLIEHKY «5», HO IIPH 3TOM

UMEET OJIMH U3 HeIOCTATKOB:
- B W3JIOKCHWH JIONMYHIEHBl HEOONbIIME TPOOENbl, HE WCKA3UBIIKE JIOTMYECKOTO |
UH(POPMALIMOHHOTO COJIepKaHUs OTBETA;
- JIONYIIEHbI O/IMH-/IBa HEJI0YETa IPU OCBEIIEHUH OCHOBHOI'O COZAEP)KaHUS OTBETAa, UCIPABICHHbIE
10 3aMEYaHUIO MPETI0[aBaTels;
- IOMYIIEHBI OIMOKa MK OoJiee IByX HEJJ0YETOB ITPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WJIU B
BBIKJIJIKaX, JIETKO UCTIPABJIICHHBIE TI0 3aMEUaHHIO TPETOAaBaTeIIsl.
«Y10BJIETBOPUTEIBbHO» BBICTABISIETCS MTPH COOIOICHUH CIIETYIONINX YCIOBUI:

- HEMOJIHO WJIM HEIOCJEI0BATENbHO PACKPBITO COJAEpXKAaHME Marepuana, HO IOKa3aHO obIee
NOHMMaHME BOINIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIE IS JabHEHIIEro yCBOCHHUS
IPOrPaMMHOI0 MaTepuana, HUMENUCh 3aTPyIHEHHUs WIM JONYIIeHbl OUIMOKM B OIpeJeNeHHH
HOHS[TI/II\/II, HCIIOJIb30BAHUU TCPMUHOJIOTUM MW BBIKJIIaJIKAX, HWCIHPABJICHHBIC II0CJIC HECKOJbKHX
HaBOJSIINX BOIPOCOB IPENOIaBaTEIs;
- oOydaroluiicss He CIpaBWICAd C NMPUMEHEHHEM TEOpUU B HOBOM CHUTyallUM HPH BHIIOJHEHUU
MPAKTUYCCKOr'0o 3aaHuA, HO BBIIMOJTHUII 3alaHUA 00s13aTEILHOr0 YPOBHA CJIOXHOCTHU IT10 ﬂaHHOﬁ
TEME;
- IpY 3HAHWU TEOPETUUYECKOT0 MaTepHaa BbIBI€HA HEIOCTATOUYHAsl COPMUPOBAHHOCTH OCHOBHBIX
YMEHUH 1 HaBBIKOB.

«HeynoBJ1eTBOPUTEIBHO» BHICTABIISIETCS IPU COOJIIOJICHUN CIIEAYIOIMIUX YCIOBHIA:
- HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOro MaTepuaa,;
- 00Hapy)XeHO HE3HAHUE WJIM HEMOHMMAaHue o0yJaromumces Oobliel nin Haubosee BaXXKHOM 4acTH
y4eOHOTo MaTepuana;
- JIOTyLIEHbl OIIMOKH B ONpEACTICHUM MOHATUM, NMPH HCIOJIB30BAHUM TEPMHUHOJIOTHH U WHBIX
BBIKJIaJJIKaX, KOTOPBIC HE UCITPABJICHEBI ITOCJIE HECKOJIBKUX HABOIAIINX BOIIPOCOB MPETIOAaBATECIIA;
- oOyuaromuiicss OOHapyXHUJI MOJHOE HE3HAHUE W HETIOHMMaHHUE M3y4aeMoro yuyeOHoro mMatepuaia
WJIM HE CMOT OTBETUTH HU HA OJVH U3 ITOCTABJIECHHBIX BOIIPOCOB 10 U3y4aEMOMY MaTepually.

Kpurtepnu o1ieHKH BbINOJHEHHOI0 NHCbMEHHBIH KOHTPOJIb
Ouenka S craBuTCs 3a pabOTYy, BBHITTOJIHEHHYIO IMMOJTHOCTHIO 0€3 OMTMOOK M HEI0YETOB.
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Ouenka 4 craBuTCs 32 pabOTy, BBIIIOJHEHHYIO TIOJTHOCTHIO, HO TIPY HAJMYWU B HEl He Ooliee
OJTHOW HErpyOOil OITMOKHK M OJTHOTO Heouéra, He Oosee TpEX HEeAOoUETOB.

Ouenka 3 cTaBUTCS, €CIIM 00YyYarONTUICS MPAaBUIIBHO BBITIOJIHWI HEe MeHee 2/3 Bcell paboThl
WJIU TIOTYCTUIT HEe OoJiee OJTHOM rpy0oii OIMOKY U ABYX HETOYETOB, HE Oosiee 0THOM TpyOoi 1 OTHOM
He rpy0oi omuoOKHu, He 6oJiee TPEX HErpyObIX OMKMOOK, OTHON HETPYyOOit OTMOKH U TPEX HEIOUETOB,
[P HAJIMYUU YETBIPEX-TISITH HEJOUYETOB.

OuneHka 2 CTaBUTCSI, €CJIM YHCIO OUIMOOK M HEA0YETOB MPEBBICHIIO HOPMY ISl OLICHKH 3 WU
NPaBUJIBHO BBHIOJHEHO MeHee 2/3 Bceil paboThl.

Ouenka 1 craBuTCs, eciii 00yJarouuiicss COBCEM HE BBITIOJIHWII HU OJIHOTO 3a/IaHMUS.

KpuTtepun o11eHKH BBIIQJIHEHHOTO J1a00PATOPHOIO 3aJaHNS

«3a4eT» - CTAaBUTCS, €CJIM OO0YyYaroIIHUiiCcs BBIMOMHIET padoTy B MOJHOM 00beMe ¢ COOII0eHUEM
HEOOXOAMMOM TOCIIEIOBATEIbHOCTH MPOBEICHUS OINBITOB M HM3MEPEHUN; CaMOCTOSATEIbHO U
paloHaIbHO MOHTUPYET HeoOxoauMoe OOOpyIOBaHUE; BCE OIBITHl MPOBOJUT B YCIOBHSX M
pexuMax, 00eCNeUMBAOIIMX IOJIyYeHHUE MPABWIBHBIX pE3YJIbTaTOB M BBIBOJOB; COOJIOAACT
TpeOOBaHUS MPaBUJI TEXHUKH OE€30MACHOCTH; MPABHJIBHO U aKKypaTHO BBIMIOJHSET BCE 3aIlUCH,
TaOJIMIBI, PUCYHKH, YEPTEKHU, TpaduKH, BBIYHUCICHUS; MPABWILHO BBINOJHICT aHAJIHU3
MOTPEITHOCTENH;

«He3a4yeT»- CTaBUTCS, €CIIM HE BBIITOJIHCHBI TPEOOBAHUS K OIICHKE «3a4eTy.

Kpurtepuu oleHKH BbIIOJHEHHOI0 TeCTOBOI0 33 IaHUS
Pe3ynbpTar arTecTallMOHHOTO NENAarorMyeckoro M3MEpeHHs MO Y4eOHOH AMCLUIUIMHE
dusmka 11 KaKA0ro 00yyaromerocs mpeacTaBiseT cOO0i CyMMY 3a4TEHHBIX TECTOBBIX 3aJJaHUH 110
BCEMY TECTY. 3aUTEHHOE TECTOBOE 3aJJaHHE COOTBETCTBYET OAHOMY Oainy.
Kpurepriem ocBoeHHs y4eOHOW NUCIHMIUIMHBI Ui OO0YYarOIIETOCs SIBISETCS KOJIMYECTBO
IIPABUJIbHO BBINOJIHEHHBIX 3aaHui Tecta He MeHee 70 %.
J7sl OTIeHKH pe3yabTaToOB TECTUPOBAHUS MPEAYCMOTPEHA CIEAYIOIast CHCTEMA OIICHUBAHHSI
00pa30BaTeNbHBIX TOCTHKEHUH 00yJarOIIMXCs:
- 3a Kbl MPaBWIbHBIN OTBET cTaBUTCS 1 Oasr,
- 3a HeMpaBWJIbHBIN OTBET - () 6asIoB.
TecToBble OLIEHKH MOYKHO COOTHECTH C OOIIENpPUHATON MATHOAIbHON cucteMol. OreHu-
BaHHE OCYILECTBIIAETCS 110 CIEAYIOIEH cXxeme:

IIpouent KauecTBeHHasi olleHKAa HHANBUAYAJbHBIX
Pe3yJIbTATHBHOCTH 00pa3oBaTeIbHBIX I0CTHKEHHIT
(NpaBHJIBLHBIX OTBETOB) 0aJl1 (OTMETKA) BepOaJbHBII AHAJOT
90 - 100 5 OTJINYHO
80 - 89 4 XOpOIIIO
70-79 3 YJIOBJIETBOPUTEIBHO
meHee 70 2 HEYJIOBJICTBOPHTEIHLHO

KDI/ITeDI/IH OLCHKH 3AIIIMTHI MHANBUAVAJBHOI'O IPOCKTHOI'O 3a/1aHUA

Ne IHokazaTenu Kpurepun
n/

n
1 | KauecTBoO nokinana 1- noknan 3auMTHIBaETCS

2- JOKJIaJ TIepecKasbIBaeTcs, He 00BSICHEHA CYTh pabOTHI
3- JIOKJIaJ paccKasbIBaeTcs, CyTh paboThl 0OBICHEHA

4 - xpoMe XOpOIIETo JI0KJIa/Ia BJIaJICHHue
I/IJIJIIOCTpaL[I/IOHHOFO MaTepI/IaHa

5- JOKJIaZ MPOU3BOJUT OYCHb XOPOIICC OTHOIMICHHUC
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2 | KauecTBO OTBETOB Ha 1- HeT 4eTKOCTH OTBETOB Ha OOJBIIICHCTBO BOTIPOCOB

BOIIPOCHI 2- OTBeThI Ha OOJIBILIEHCTBO BOIIPOCOB
3- OTBETHI Ha BCE BOIPOCHI 1aHbl YOS IUTEIBHO,
apPryMEHTHUPOBAHO
3 Hcnons3oBanue 1- mpencraBiaeHHBIN AEMOHCTPALMOHHBINA MaTepUal He
J€EMOHCTPALIMOHHOTO UCIIOJIB3YETCS B AOKJIAJIE
Marepuaa 2- TpEeICTaBICHHBIN JEMOHCTPAIIMOHHBINA MaTepual

HCIIONIB3YETCS B JOKJIAJIC

3- TpeACTaBICHHBIA JEMOHCTPAIIMOHHBIA MaTepHa
UCIIONIB3YETCs B AOKIIaie, MH)OPMATUBEH, aBTOP
CBOOOJIHO B HEM OPUECHTHPYETCS

4 | Odopmnenue 1- mpencrasieH mI0xo 0hOpMIICHHBIN
JI€MOHCTPAIIMOHHOT O JIeMOHCTPAIIMOHHBII MaTepua
marepuaia 2- JeMOHCTPAIMOHHBIN MaTepual Xopouo ohopMIIeH, HO

€CThb OT/AETIbHBIC HEAOYEThI
3- K AEMOHCTpPallMOHHOMY MaTepHally He MPETeH3UI

3ammTa oOlleHUBAETCS HA «OTJIUYHO» - 27-32 Hasuia

3ammTa oleHHBaETCsl Ha «XOopouIo» - 21-26 6ajia

3amuTa olleHNBAETCsl HA KYI0BJETBOPUTEJIbHO» - 17-20 6ana

3ammTa onleHMBaeTCs HA «KHEY0BJIeTBOPUTEIbLHO» — 16 1 MeHee 0a/L10B

Kputepun onieHKH B X0/1e IK3aMeHa

B ocHoBe o1ieHkH npu cliaye dK3aMeHa JISKUT NsATudaibHas cucreMa (5 (0Tiu4Ho), 4 (Xo-
po1tio), 3 (yIOBIETBOPHUTENBHO), 2 (HEYIOBIETBOPHUTEIILHO)).

OTBeT oOlleHUBaeTCsl HA «OTJMYHO», €CIM OOy4yaroIIMHCS HCUEpIbIBAOIlE, MOCIe0Ba-
TEJIEHO, TPAMOTHO U JIOTUYECKH CTPOMHO M3JIaraeT MaTepral 1o BOIIpocaM OUJIeTa, He 3aTpyaHsIeTCs
C OTBCTOM IIpHU BUAOM3MEHCHUM 3aJIaHUS, CBO60]1HO CIIPAaBJIACTCA C PCIICHUEM MMPAKTHYCCKUX 3a1a4
U cioco0eH 000CHOBATh MPUHSTHIE PEIICHUS], HE I0ITyCKaeT OINOOK.

OTBeT OlleHUBAETCHA HA «XOPOIIO», €CIIM 00YJArOIIUNACS TBEPO 3HAET MPOrPAMMHBIN Ma-
Tepua, TPAaMOTHO W TIO CYIIECTBY €r0 M3JIaraer, He JIOIyCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH MpH
OTBETaX, yMeeT TPAMOTHO PUMEHSTh TEOPETHYECKIE 3HAHUS Ha TIPAKTUKE, a TAKXKe BIIZEET HEOO-
XOJIMMBIMH HaBBIKAMU PEUICHUS MPAKTUYECKUX 3a/1a4.

OTBeT OuUEeHMBaETCH HA «YAOBJETBOPUTEIBHO», €CIIU 00yJalOUIUiics OCBOMI TOJIBKO OC-
HOBHOI MaTepuai, OJHaKO HE 3HAeT OT/AEbHBIX JieTajle, OMyCcKaeT HETOYHOCTH U HEKOPPEKTHbIE
(bOpMYyITUPOBKH, HApPYIIAET MOCIEI0BATEILHOCTh B U3NIOKEHUU MaTepHalla U HCIBITHIBACT 3aTPY/-
HEHUS TPY BHIMIOJTHEHUH MTPAKTUYECKHUX 3aaHHH.

OTBeT OlIeHNBAETCSl HA «HEYT0BJIETBOPUTEIBHO», €CIIM O0YJaIONINIiCS HE PacKpbUT OC-
HOBHOE COJIepKaHMe MaTephalia, IOIyCKAeT CYIECTBEHHbBIE OMUOKH, C OONBITMMH 3aTPYAHEHUSIMH
BBITIOJIHACT MPAKTHYCCKUEC 3aJaHUs.

IV. BaHK KOMIIETEHTHOCTHO-OLIEHOYHBIX MaTepPHAJIOB 1JIsl OLEHKH
YCBOCHHs Y4eOHO# AUCHUIIIMHBI 110 0YHOM (popme 00ydeHust

4.1 3AJAHUA JIAA TEKYIIEI'O KOHTPOJIA
4.1.1 JABOPATOPHBIE 3AHATHE

JIABOPATOPHOE 3AHSATHE Nel nio teme 1 (AynutopHasi camMoCTOsATENbHAS padoTa).
3aganue: V3MepeHne CIIT U YCKOPEHUSI.
Henan:
- U3YYUTHh KHHEMATHYECKUN CIOCOO M3MEpPEHUsT YCKOPEHHUS;
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- U3y4YHUTbh CIOCOO pacuyéra YCKOPEHHs, UCIOJb3ys OCHOBHOHM 3aKOH AMHAMHUKU MaTepUaIbHON
TOYKH;

- CPABHUTD MOJYYEHHBIN PE3yJIbTATHI U ONPEIACIUTh MOTPEIIHOCTH U3MEPSEMbIX BEJIHMYHH.

Kparkue Teopernuyeckue, CIpaBOYHO-MH(OPMAIMOHHBbIE W T.II. MaTepuaJbl MO TeMe
3aHATHA:

Cuna B CH saBnsieTca npou3BOAHON BelIUYMHOU. [[03TOMY HE CylIeCTBYET 3TajloHa €IMHUIIBI
CHWJIBI, C KOTOPBIM MO>HO OBLIO OBl CPaBHUBATH JPYTUE CHIIBL.

Cawmblii TpOCTOH Coco0 IpalyMpOBKH TMHAMOMETPA OCHOBAH Ha UCIIOJIb30BAHUH CHJIBI TSKECTH.

3Has 3HA4YeHUE YCKOPECHUA CBO60,Z[H01"O najgeHus & B JaHHOM MeCTe M Maccy Teiaa M | MOXHO

BBIYKCIIUTH CUITY TSXKECTH Fy, JEHCTBYIOIYIO HA TEJIO CO CTOPOHBI 3€MIIH.

ITonBecuB TENO N3BECTHOM MAcCChl HA KPIOYOK JMHAMOMETPA, MOYKHO OTMETHUTD HA ILIKaJIe JAHHOE
3HaueHue cuibl. Mimest Habop Ten ¢ pa3IMyHBIMU MAacCaMU, MOKHO C/IE€IaTh Psii OTMETOK Ha IIKAJIe
JUHAMOMETpa.

YckopeHue, Kak U Cujia, SIBJSIETCS POU3BOIHON (pU3NIecKoil BennunHou. [loaToMy HeT sTanoHa
YCKOPEHHUs, ¢ KOTOPbIM MOXHO ObIJIO Obl CpaBHUBaTb YCKOPEHHs Tel. YCKOPEHHS Tel MOKHO
ONpeneNiaTh MyTEM HW3MEPEHUs JAPYruX (U3NYECKUX BEJIMYWH, CBSA3aHHBIX C YCKOPEHHUEM.
JuHamuyeckuif croco0 H3MepeHHsl YCKOPEHHMsS OCHOBaH Ha H3MEPEHUHM CUJIbI, BBI3bIBAIOILEH
yCKOpeHue Teja W3BeCTHOM Macchl. KuHemarnyeckuil crnoco0 H3MEpeHHs YCKOpPEHUs IHpu
PaBHOYCKOPEHHOM JIBUKEHUH MOXKET ObITh OCHOBAaH Ha U3MEpPEHHE U3MEHEHUsI CKOPOCTH 3a IaHHBIN
IIPOMEKYTOK BPEMEHU WM IIPOMJEHHOTO IIyTH 3a 3TO BPEMSI.

Hepeqeﬂb Cpeacrs Oﬁy‘leHHﬂ, HCIIOJB3YEMbBIX Ha y‘leﬁHOM 3aHATUM: CCKYHIOMCD,
HU3MCPUTCIIbHAA JICHTA, I[epeBHHHHﬁ 6py(:01<, BCChbI, pa3HOBCC, HUTDb, 6J'IOK, YJallKa Ha ITIOABCCE.

IIpakTHyeckue 3a1a4u, 3aJaHNs, YIPa)KHEHUsI: pACCUUTATh YCKOpEeHUe Opycka IpH AeHCTBUI
Ha Hero cuibl 0,5 H. U3meputh yckopenue Opycka noxa aeiictBuem cuibl 0,5 H u cpaBHUTH
pe3yJbTaThl pacuéTa.

ITopsinok BbINOJIHEHHS PadOTHI:

1. UsmeppTe mMaccy Opycka Cc MOMOIIBI0 BECOB. Briuncnure yckopeHue, ¢ KOTOpbIM OyeT
IBUTAThCS Opycok moj nerictBueM cuibl 0,5 H

2. TlpuBspkuTe K KPIOUKY Ha OpyCKe HUTh. YKpENuTe Ha Kparo croja 0yok. [Ipomycture HUTH uepes
OJI0K U MpUBSHKUTE K €€ KOHIly YalmKy Ha nojasece (puc.) HuTh nomkHa ObITh mapajsienbHa
TOPU30HTAJILHOM MOBEPXHOCTHU CTOJIA.

3. Hcnonb3ys pazHoBec, moa0epUTe TaKOM rpy3 B Yalllke Ha MOJBece, KOTOPbIM co3aBai Obl CHITY
HATSDKEHUSI HUTH, PaBHYIO IO MOJYJIIO CWJIe TpeHus Opycka o MmoBepXHOCThb ctoja. [locne
MSATKOTO TOJIYKA IPY3 AOJDKEH JBUTATHCS PABHOMEPHO IO MIOBEPXHOCTH CTOJIA.

4. VYcraHoBuTe OpyCOK Ha MPOTHBOIIOJIONKHOM OT OJOKa Kparo cTtojia. M3MepbTe paccrosiHue OT
Opycka 10 6i0Ka. Y aep:kuBasi OpycoK, TOJI0XKHUTE Ha YaIIKy JIOTIOJHUTENBHBIN Tpy3 Maccoit 0,05
Kr. OTmycTuTe OpYCOK M B TOT YK€ MOMEHT 3aIlyCTUTE CEKyHIOoMep. B MOMEHT CTOJIKHOBEHUs
Opycka ¢ 0JJ0KOM OCTaHOBHUTE CEKYHJIOMEp. 3alUIINTE MTOKa3aHUs CEKYHIOMepa.

5. Tlo u3aMepeHHbIM 3HAYEHUSIM ITYTH U BPEMEHH BBIYMCIIUTE YCKOPEHHUE .

6. OuenuTe rpaHUIBl MOTPELIHOCTEH H3MEPEHUs YCKOPEHUs B OOOMX ONbITaX U ONPEAEIHTE,

COTJIACYIOTCSI JIM OTH 3HAYEHUS YCKOpeHUs. Pe3ynbraTbl M3MEpEeHHMIl M BBIYMCIICHHMI 3aHECUTE B

OTYETHYIO TaOIHILY.

KOHTpOJII)Hble BOIIPOCHI, TECTBI, 3aJaHUA IO TEME yqeﬁﬂoro 3aHATUA.
Cnenaiite 607ee TOYHBIN pacdy€T yCKOpeHHUs Opycka mmoj neWicTBueM rpys3a maccoit 0,05 «r,

MOJIOKEHHOTO Ha Yalky. /[ 3TOro yutute, 4YTO MPH YCKOPEHHOM JIBUYKEHUU CHUCTEMBI OPYCOK —
Ipy3 CHJIa HAaTSDKEHUsSI HE paBHA CUJIE TSXKECTH, JEHCTBYIOIIEH Ha IPy3.
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JIABOPATOPHOE 3AHATHE Ne 2 no teme 1 (AyauropHas camMocCTOsITENIbHas padoTa).
3aganue: 3mepenue ummyssca.

Henn:

- U3yYUTh 3aKOH COXPaHEHUS UMITYJIbCa;

- Ha OCHOBAHHHU 3daKOHA COXPAHCHUS UMITYJIbCA OIPCACIIUTL UMITYJIbLC TCJIa HEU3BECTHOU MacCcChlI,
JBIDKYIIETOCS] C HEU3BECTHOM CKOPOCTBIO.

Kparkue Teopermyeckue, CIHpaBOYHO-MH(POPMALMOHHBIE M T.N. MaTepHaJbl IO TeMme
3aHATHS.

B crienpanbHbIX M3MEpEHUSIX UMIIYJIbCa Tela HET HE0OXOAMMOCTH, €CIIM U3BECTHBI €ro Macca 1
CKOpOCTh. B 3TOM ciydae MMITyIbC HaXOAUTCS Kak X npousBeaeHue. OiHako B GU3MKE OYEHb YacTo
BCTPEYAIOTCS Cllyyal, KOIJa MpsiMble M3MEpPEHHs MacChl M CKOPOCTH Tella OKa3bIBarOTCS
3aTpyJHEHHbIMU WJIM HEBO3MOXKHBIMHM, HO CBEJAECHHUS O HUX MOXKHO IOJIyYUTh HA OCHOBAaHUU
U3MEpEeHull uMIlyabca Tena. Takas cuTyalusi XapakTepHa JUlsi MHOTUX SKCHEPUMEHTOB B 00JIaCTH
sepHON (PU3UKHU U PU3UKHU FIEMEHTAPHBIX YACTHII, B KOTOPBHIX 00HAPYKUBAIOTCSI HOBBIE YaCTHUIIBI C
HEU3BECTHOH Maccoil. VI3MepuB UMITYJIbC M KHHETUYECKYIO SHEPIHIO YACTULIbI, MOXKHO OIPEJCIUTh
3aTeM €€ MacCy U CKOpPOCTb.

W3mepenue umiyiabca Teaa ¢ HEM3BECTHOM Maccoi, ABMIKYLIETrocs ¢ HEM3BECTHOH CKOPOCTbIO,
BO3MO>KHO Ha OCHOBaHMHM 3aKOHA COXPaHEHMsI UMITYJIbCa.

B nannoil pabote uccienyercs cyMMapHbI UMITYJIbC CUCTEMBI U3 BYX MOHET JI0 U MOCJE UX
coyaapenus. [Ipu 3ToM UMIyJIbChI CPABHUBAIOTCSI BEKTOPHOM B CIIy4yae HELEHTpaIbHOro yaapa. J{is
5TOM 1IeM OJHA M3 MOHET COCKaJb3bIBAET C HAKJIOHHOW IUIOCKOCTH M 3aT€M CTaJIKMBAETCS C
HENOJIBUKHOW MOHETOM. Tak Kak Macchl MOHET W3BECTHBI, TO JJISl ONPEAEICHUS UX UMIIYJIbCOB
HY)KHO OINPEAEIUTb UX CKOPOCTH. OHU BBIYUCIAIOTCS 0 JUIMHE TOPMO3HOTO ITyTH U U3MEPEHHOMY
KOA((UILIMEHTY TPEHUSI MOHETHI O Oymary.

ITperocTraBUM MOHETE BO3MOXKHOCTB IIOCIIE COCKAIB3bIBAHUS C HAKIIOHHOW IJIOCKOCTH JABUTaThCS
no Oymare Ha TOPU3OHTAJIbHOW MOBEPXHOCTU CTOJIA JO OCTaHOBKU. V3MepuM TOPMO3HOW MyTb,
IIPONJEHHBIN MOHETON IO TOPU30HTAIBHON TOBEPXHOCTHU OT TOUKU A — MOJIO0XKEHUS LIEHTPAa MOHETHI
B Hayaje MyTH — 0 TOYKU ocTaHOBKH B (puc.) CKopocTh MOHETHI B TOUKE A paBHa:

v=4f2umg (1)

Ecin moBEpXHOCTH HAKJIIOHHON U TOPU30HTAIBLHON MJIOCKOCTH BBITIOJIHEHBI U3 OAHOIO U TOTO K€
MaTepuaia, TO UM COOTBETCTBYET OJIMH U TOT k€ KO3 (DULIMEHT TpEeHUS:

H=155 ©

Ha OCHOBC 3TUX HAHHBIX MOXXHO HaﬁTH 3HAYCHUC MO}I}’J'HI I/IMHy.]'II)CEl p 0 CTOJIKHOBCHUSI.

Tak kak BTOpa}I MOHE€Ta A0 CTOJIKHOBCHHUA HaAXOJUTCA B ITOKOC, I/IMHyJ'IBC HepBOﬁ MOHCETHBI 0
CTOJIKHOBCHUA paBeH I/IMHYJ'IBCY CHUCTCMBI U3 )IBYX MOHCT ITOCJIC UX CTOJIKHOBCHUA.

P=rtP:

HepequL Cpeacrs Oﬁy‘-leHI/Iﬂ, HCMOJb3yEMbIX HA y‘leﬁl-IOM 3aHATHMU. HAKJIOHHAaA IIJIOCKOCTBH,
moJjioca 6YMaFI/I, JIMHEMKa HU3MCPUTECIIbHAA, MOHCTBI Pa3HOro JOCTOMHCTBA.

IIpakTnyeckue 3a1a4u, 3aJaHUA, YIIPAKHECHUS:

ONPEACIUTh UMITYJIbC MACCUBHOW MOHETHI MOCIE €€ CKOJBKEHHUS MO0 HAKJIOHHOW IUIOCKOCTH.
[TocTaBuTh Ha MyTH MAcCCUBHOW MOHETHI Oojee JETKYIO, W MPOAHAIM3UPOBATH PE3yAbTAT MX
B3auMoiecTBuUsA. CpaBHUTH UMITYJILC CUCTEMBI U3 IBYX MOHET /10 CTOJIKHOBEHHUS C UMITYJILCOM 3TOM
CHUCTEMBI TI0CIIE CTOJIKHOBEHUSI.

IHopsinok BbINOJHEHUS PadOTHI.
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1. TlonoxxuTe Ha HAKJIOHHYIO IUIOCKOCTBH IOJIOCY Oymard TakuM oOpa3oM, 4TOOBI 4acTh €€
nuHOM 25 — 30 cM HaxoAWIach Ha TOPU30HTAJIBLHOM TOBEPXHOCTH CTOJA.

MoHerta, MoyIoKeHHasi Ha MOBEPXHOCTh OyMa)XHOW IMOJIOCHI Ha HAKJIOHHOW IJIOCKOCTH JOJDKHA
IUTABHO COCKAaJIb3bIBAaTh 1O HEW M JBUTATbCA MO TOPU3OHTAIBHOM MOBEPXHOCTH IO OCTAHOBKH.
[TonGepute Takue yroi HaKJIOHA IMJIOCKOCTH M HAYaJIbHOE MOJIOKEHUE 3aITyCKa MOHETHI, YTOOBI Ty Th
MOHETBI Ha TOPU3OHTAIILHOM MOBEPXHOCTH COCTABISI 15 — 25 cm.

2. OTMeTbTE HAYAIBHOE IIOJOXEHWE MOHETHl Ha HAKJIOHHOW IUIOCKOCTH U €€ KOHEYHOe
MOJIO)KEHHWE Ha TOPU30HTANBHOM IIockocTU. [IpoBenuTe Ha TOPU3OHTAIBLHO PACHOJIOKEHHOM
yJacTKe OyMa)kKHOH MOJIOCHI MPSIMYIO, IO KOTOPOM IBUTAJCS LEHTP IUCKAa MOHEThl. OTMeThTe
MOJIO’KEHHE LIEHTPa MOHETHI B Hauaje TOPU30HTAJIBHOTO y4acTKa MyTH (Touka A) U B €ro KOHIIE
(Touka B). U3mepbTe TOpMO3HOM yTh S = AB

3. Usmeppre mmmny katetoB h u |. ITo popmyite (2) onpenenure K03QGUIHEHT TPESHUS MOHETHI O
Oymary. Haiinure cpennee 3Hauenue ko3 duimenta TpeHus 1 NOrPEeIHOCTb.

3Hast k03 PUIHEHT TpeHus, ONpeAeTUTe CKOPOCTH MOHETHI B TOUKE A 10 opMmyIe:

2ghs
vits (4
Tenom Maccoil My MOXKET CIIYKUTh MACCUBHAsI MOHETA JJOCTOUHCTBOM S p. (40+03r) ; TEJIOM

v=/2ugs =

MeHBIITel Macchl My MoHeTa gocTouHcTBOM 1 py6ns (3.0 T03r),

4. TlocTaBbTe Ha IYTH JABM)KEHUS IEPBOIl MOHETHI BTOPYIO TAaKUM 00pa3oM, YTOObI CTOJIKHOBEHUE
IIPOM30LLIO B TOT MOMEHT, KOTJa LEHTP AUCKa MEPBOM MOHETHI POXOJAUT 4epe3 Touky A. Ynaap
JIOJDKEH OBbITh HELIEHTPAJIbHBIM.

OTMeTbTE HAYaJIbHOE MOJIOKEHHUE IIEHTpa JUCKa BTOpoi MOHETHI (Touka C). 3amycTuTe nepBylo
MOHETY C TOT'O K€ MECTa Ha HAKJIOHHOM IUIOCKOCTH, KaKk U B IIEPBOM oOmbITe. OTMETHTE KOHEUHOE
II0JIO’KEHUE LIEHTPOB JUCKOB 1epBoii (Touka E) u Bropoii (touka D) moner. Coenunute Touku A u E
orpe3koM AE, Touku C u D orpeskom CD. M3mepbTe paccTosiHUS S1 U Sp

5. Ilo u3BECTHBIM 3HAUEHUSIM MAacC MOHET Mp U My, TOPMO3HBIX MyTeH S1 U Sy U KodpduImeHTa

TpeHUsi ¥ BBIUMCIUTE 3HAUYEHUS CKOPOCTEN MOHET V, V1, V2 U MOAYJEH UX UMITYJILCOB P, P1 U P2.
6. OTnoxure Ha MpsAMBIX, mpoxonasmmx depe3 Touku A u B, A u E, C u D, otpeskn,
IIPONOPLUMOHAIBHBIE MOAYJISIM MMITYJIbCOB MOHET. [locTpoiite BekTopsl P, P1 u P2. IIpoBepbre

BBITIOJHSICTCS JIH ycioBue: P = Py + Pz
7. IloctpoiiTe BEeKTOp mepeHecs Haudaio BekTopa B Touky A Haiinure pa3sHOCTh BEKTOPOB.
W3meppTe UIMHY BEKTOpa W 1O HM3BECTHOMY MAacHITaly MOCTPOCHHUS BEKTOPOB HMITYJIbCa
ONPEAEIIUTE 3HAUCHUE MOJYJISI BEKTOpA
8. Onpenenurte TpaHUIly MOTPENIHOCTEH 3HAUYEHUN HMMITYJIIBCOB CHCTEMBI U3 JBYX MOHET JI0 U
nocyie croikHOBeHus. [IpoBephTe, JNEKUT M OOHAPY)KEHHOE PA3TUYNE UMITYJILCOB B Tpeaesiax
TpaHuIl MOrPEMIHOCTEN U3MEPEHUN. Pe3ynbTaTel U3BMEPEHUN U BBIYMCIIEHUN 3aHECUTE B OTUETHYIO
Ta0HILy.
9. OueHuTe TPaHUIBI IOTPEIIHOCTEH U3MEPEHUsT YCKOPEHUsI B 000MX OMBITaX U OMPEIEINTE,
COTJIACYIOTCS JIW 3TH 3HAYEHHS YCKOpEeHUs. Pe3ylIbTaThl N3MEPEHUI U BEIYMCICHUN 3aHECUTE
B OTUETHYIO TaOJIHUILY.

p2
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Ykazanume: I[lpu oneHke TrpaHUIl TOTPEHIHOCTEH W3MEPEHUM B JAHHOM DJKCIIEPUMEHTE
HE00X0UMO OOpAaTUTh BHUMAHKUE HA TOT (DAKT, 4TO MPH MOBTOPHOM 3aITyCKE€ MOHETBI U3 OJHOTO H
TOTO K€ MECTa Ha HAKJIOHHOW IUIOCKOCTH MPOMJIEHHBIM MyTh 10 TOPU30HTAIbHOW MOBEPXHOCTU
MOET 3aMETHO OTJIMYaThCs OT MEPBOro pe3yibrara. Pazmuuue pe3ynbTaToB MOBTOPHBIX OMBITOB
CBUJICTENILCTBYET O CYIIECTBEHHOM BIIMSHUU CIy4allHBIX (PAKTOPOB Ha PE3yJbTAThl SKCIIEPUMEHTA.
TakuMu QakTopaMud MOTYT OBITH JCHCTBHE MANBIEB JKCIEPHUMEHTATOpPA MPHU 3aIMyCKE MOHETHI,
HEPOBHOCTh IMOBEPXHOCTH Oymaru u MHOroe apyroe. I'paHuiia aGCONIOTHONW CHUCTEMATHYECKOMN
MOTPEUTHOCTH U3MEPEHUN MPONACHHOTO MyTH UMEET B JJAHHOM SKCIIEPUMEHTE 3HaYeHUuEe OKojo 1
MM. OTO 3HAQUUTENbHO MEHbIIE HAONIOJAAeMbIX  CIy4alHBIX  OTKJIOHEHUH, IO3TOMY
CUCTEMATUYECKUMU TIOTPEITHOCTSIMU U3MEPEHUI B JAHHOM CITy4ae MOXHO MPeHEeOpeUb.

JIs1 OLIEHKM TpaHull CIyYalHBIX MOTPEIIHOCTEH MOKHO BBINIOJIHUTH cepuio U3 10 mamepeHuit
TOPMO3HOTO MYTH MPU OJUHAKOBBIX YCIOBHSIX 3aIyCKa MOHETBI, HAUTH CpelHee apuMEeTHISCKOE
3HaYeHHE TOPMO3HOT'O MyTH S CP U CPETHIOI0 KBAAPATUUHYIO OTPEUTHOCTD.

['paHuUIBI 20COIFOTHBIX MOTPEITHOCTEH M3MEepEeHUH ITyTH S1 1 S2 MOKHO CUYUTATh TPUOIH3UTEIIEHO
paBHBIMHU I'paHulle a0COIIOTHON MOTPEUTHOCTH U3MEPEHUI TEPBOT0 TOPMO3HOTO MYTH:

CuuTas 94TO MOTPEIIHOCTH U3MEPECHHSI MAacChl M KO (PHUIIMEHTa TPEHUS MPEHEOPEIKUMO AITBI TI0
CPaBHEHUIO CO CITyYalHBIMU MOTPEIIHOCTSIMA U3MEPEHUI MPOWIEHHOTO MYyTH, OTIPEACTUTE FPAHULLY
OTHOCHUTEJIbHON TOTPEITHOCTH U3MEPEHUS UMITYJIbCA.

Tabauusbl 1 BLIBOABI (0€3 GopMyJIMPOBKH).
Cremnaiite BBIBOJI O IPOBEIEHHOM paboTe

KoHnTpoJibHBIE BONIPOCHI, TECTHI, 3a1aHUS 110 TeMe Y4eOHOI0 3aHATHS.

1) Bbruucnute 3HaYCHUS] KHHETHYECKOIM SHEPTHU CHCTEMBbI M3 JIByX MOHET JI0 CTOJIKHOBCHUS U
1ocJIe CTOJKHOBEHUS W HaiauTe UX pa3HOCTb. OLIEHWTE TpaHUIly IOTPEHIHOCTH H3MEPEHMS
KMHETUYECKOW DHEPTUU U CIAECIANTE BBIBOJ, ABJISIETCS JIM IPOLECC CTOJKHOBEHUS MOHET YIPYIUM
yIapoM.

2) OueHnTe MOrPEITHOCTh U3MEPEHUs K03 GUIIMEHTa TPEHUSI, U Yero MTh pa3 ONMpeeInTe
TAHI'€HC IIPENEIBHOrO yrila TPEHHUS.

3) Ilponenaiite OMBIT C JOBYMS OJMHAKOBBIMH MOHeTaMH. [IpoBepbTe, BBITOJHHUTCS JIH
U3BECTHBIM U3 TEOPUH PE3YJbTaT, YTO MPU YIPYTOM HELEHTPAIBHOM yaape ABYX TeJl OJAMHAKOBOMN
MAaccChl, U3 KOTOPBIX OJJHO IIOKOUTCS, TeJa MOCIE y1apa pa3jieTaroTCs MO/ MPSIMBIM YTIIOM.

JIABOPATOPHOE 3AHSATHUE Ne 3 o teme 2 (AynutopHasi camoCTOsITeNbHAs padoTa).
3aganue: M3amepeHre BIa)KHOCTH BO3IyXa.

Hean:
- HayuuThcst momb30BaThCs ICUXPOMETPUUECKON TAOJIHIICH JIs1 OTpeIeTICHUs BIAXKHOCTH BO3/IyXa.
- OnpenenuTs BIaXKHOCTh BO3AyXa B ay/IUTOPHH.

Kparkne Tteopernyeckue, CnpaBoYHO-WH(OPMALMOHHBIC M T.II. MaTepHAaJbl IO TeMe
3aHATHSA.

ATMOCQepHbIi BO3ayX MpeacTaBisieT co0oi cMech pa3nyHbIX ra3oB: azota (N2), kuciaopoaa
(O2), yrmekucnoro raza (CO;), Bogopona (Hz) u psana apyrux. B Bo3myxe mpakTH4ecKH Bceraa
MUMeETCsl HEKOTOPOE KOJMYECTBO BOSTHOTO Napa. Kaxkplii 13 ra30B BHOCUT CBOIl BKJIaJ] B CyMMapHOe
JIaBJIEHHE, IPOU3BOIMMOE BO3yXOM Ha Haxoxsmuecs B HeM Teina. [1o 3akony JlaneToHa naBieHue
BO3/lyXa paBHO CyMMe NaplraIbHbIX 1aBJICHUHN COCTABISAIONINX €T0 ra3oB:
Psosn=Pn +Po +Pco +Puo

Abcontomuasn enaxcnocms (napyuanvbHoe 0asiieHue 800AHO20 Napa) — NABJIEHUE, KOTOPOe
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pOM3BOIMII OBl BOJASIHOM Tap, eciau Obl BCe OCTAlIbHBIE Ta3bl OTCYTCTBOBaNU. Ee BBIpaxkaroT B
equaunax masienus — [la (ITackamsax) wim MM pT. CT. (MHJUTUIMETPAX PTYTHOTO CTOJIO0A).
Abconomuoll  61ak%CHOCMbI0 HA3BIBAIOT W COJIEpPKaHUE MapoB BOJLI B EIUHHUIIC OO0BeMa

BO31yXa. B 9TOM Cityuae ee BHIPaXkarOT B ¢AMHHLAX UIOTHOCTH — KI/M".

[To mapuuanbHOMY JIaBJICHUIO BOJSTHOTO Mapa HEJb3sl CYAUTh O TOM, HACKOJILKO BOJISTHOM Tap
JIaJIeK OT HACHIIICHWS, & UMEHHO OT 3TOrO 3aBHCUT WHTCHCHUBHOCTh HCIApPEHHUs BOJIBI (WK €e
KOHJCHCAIIUSA) W, CJCIOBAaTEIIbHO, MOTEps BIATH JKUBBIMH oOpraHu3Mamu. [loaTomy BBOIST
BEJIMYKMHY, MOKA3bIBAIONIYI0, HACKOJBKO BOJSHOW Tap MpH JaHHOW TeMIeparype HIajieKk oOT
HACBILICHUS — OMHOCUMENbHYIO BLANCHOCHLb.

OmuocumenvHOU  61a)CHOCMbI0 BO3AyXa () Ha3bIBAIOT OTHOIIEHHE MapIHaIbHOTO
JABJICHHUSI BOJSHOTO TIapa, COAEPIKAIIErocs B BO3AyXe NpPH JAHHOW TeMIlepatype, K JIaBIICHUIO
HACHIIIIEHHOT0 TIapa MPH TOH kKe TeMIepaType, BRIPAKEHHOE B MPOLICHTAX:

BnaxxHoCcTh BO3AyXa H3MEpPAIOT € TOMOMIBIO OCOOBIX MPUOOPOB: THUTPOMETPOB U
ncuxpoMeTpoB. [lcuxpomeTp coCTOUT U3 ABYX TEpMOMETPOB. Pe3epByap 0HOr0 M3 HUX OCTAETCs
CyXHUM, U TEPMOMETpP TOKa3bIBaeT TEMIIEpaTypy Bo3ayxa. PesepByap Apyroro okpy:kKeH MOJIOCKOM
TKaHW, KOHEIl KOTOpOW omylieH B Boay. Boga wucmapsercs u, Omaromapsi 3TOMYy, TEPMOMETP
oxJjaxaercs. YUem Oosbllie OTHOCUTENbHAS BIaXKHOCTh, TEM MEHEE UHTEHCUBHO UJET UCIapEHUE 1
TeM OoJiee BBICOKYIO TEMIIepaTypy IOKa3bIBaeT ATOT "BiaxkHbIM"' Tepmomerp. [lo pasHocTn
TEMIEPaTyp TEPMOMETPOB C MOMOIIBIO CHEHHANBHBIX TAOIUI[ MOXXHO OMNPENEIUTh BIAKHOCTh
BO3/IyXa.

IlepeyeHnb cpecTB 00y4eHUsI, HCIOJIb3yeMbIX HA Y4eOHOM 3aHATHH: TICUXPOMETP.

IIpakTHyeckue 3aJa4u, 3aJaHUsl, YNPAKHEHHS: OINPENEIUTh BIAXKHOCTb BO3AyXa B
ayJIUTOPUHU.

ITopsinok BbINOJIHEHHUS PadoOTHI.

1. Cuarp noka3zanus Tpex "cyxux" u Tpex "BIaXHBIX" TEPMOMETPOB, oOpalas BHUMaHHE Ha
LIEHY JI€JIeHUs] TEPMOMETPOB.

2. Ilo moka3aHUsIM TEPMOMETPOB CIPYNIHMPOBATH MX B TPU Hapbl: "CyXOoM - BIIAXHBIN".
Onpenenuth pa3HOCTb MMOKA3aHUN B KaXKIOU mape.

3. Ilonb3ysAch NCUXPOMETPUUYECKOW TaOMUIeH, OINpeNeNuTh OTHOCHUTENIbHYIO BIIAXKHOCTb
BO3JyXa JUIS KaXJ10M Mapbl TEPMOMETPOB.

4. Omnpenenuts CpeaHee 3HaU€HNEe OTHOCUTENbHOM BIaXKHOCTH BO3/lyXa 10 GopmyIie:

5. OnpenenuTs NOrPeIHOCTA U3MEPEHUIA.

6. OpopMuTh oT4eT. /laHHbBIE OMBITOB U PE3yJIbTaThl BHIYUCICHUHN 3aHECTH B TAOJIHILY.

No ,C At ©, % A, % %
,C

1

2

3

7. CaenaTp BBIBOJI.
KoHnTpoJibHbIE BONPOCHI, TECTHI, 321aHUSA 10 TeMe Y4eOHOr0 3aHATHS.
1. Yro Takoe HACHIIICHHBIN 1 HEHACKIIIEHHBIN Tap?

2. Yto Takoe To4YKa PoChI?
3. Urto Takoe a0COMOTHAS BIAKHOCTh BO3/1yXa, OTHOCUTENbHAS BIAKHOCTh BO3Tyxa?
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4. OrtHOcHUTENbHAs BIaXKHOCTh BO3yXa B KoMHaTe 43%, Temneparypa - 19°C. Kakyro temneparypy
MOKaXET BJIAXXHBIA TEPMOMETP MCUXpOMETpa?

5. B komuare o0bemoM 200 M> OTHOCHTE/IbHAs BIAXKHOCTH Boznyxa npu 20°C paBua 70%.
Omnpenenuts Maccy BOJSHBIX IAPOB B BO3/IyXe KOMHATBHI.

6. OtHOocuTenbHas BIAXHOCTH Bo3ayxa mpu 20°C paBHa 58%. Ilpu kakoil MakCHMManbHOM
TeMIepaType BbIIazeT poca?

JIABOPATOPHOE 3AHSATHE Ne 4 o teme 2 (AynutopHas camocCTOsTeNIbHas padoTa).

3auanne: HSMepeHI/IC IMOBEPXHOCTHOT'O HATSXKCHUA KUIKOCTH.

Henan:

- OIpCACIIUTDb KOI—)(b(i)I/ILII/IeHT IMMOBCPXHOCTHOTO HATSKCHUA BOABI MCTOAOM OTpbIBa KallClib,
CPaBHHUTb ONBITHBIN PE3YNbTAT C TAOIUYHBIM;

- paccuuTaTh NOrPEIIHOCTh U3MEPEHUM.

Kparkue Teopernyeckue, cnpaBoYHO-UH(OPMALMOHHBIE M T.I. MaTepUabl IO TeMme
3aHATHS:

Kak u nmo0asi MexaHndeckasi CucTeMa, NOBEPXHOCTHBIHN CJION JKUJIKOCTH CTPEMUTCS YMEHBIIHUTD
CBOIO MOTEHLIMAJIBHYIO SHEPTHUIO. 3a CUET YMEHBIICHUS 3TOM SHEPTUU MOJIEKYSPHBIE CHIIBI — CHIIBI
MOBEPXHOCTHOTO HATSHKEHUSI — COBEPIIAIOT PaboTy A COKpallias IIoiaab CBOOOHONU MOBEPXHOCTH
KUAKOCTU S Ha BelInuuHy A S.

A= 0-AS Q)

Koadduiment mnponopruuoHanbHOCTH ¢ Has3biBaeTCs KOA(D(UIMEHTOM MOBEPXHOCTHOTO
HATSDKEHHSI JaHHOW >KUAKOcTH. M3 dopmynsl (1) BHAHO, YTO OH YHCIEHHO paBeH CHIIC
MOBEPXHOCTHOTO HaTshkeHus F, neficTByromneil Ha eIMHULY JUTMHBI TMHUH, OTPAaHUYHUBAIOIIEH KaKyto
— 1100 YacTh CBOOOTHOM MOBEPXHOCTH KHUAKOCTH:

F H
o=—;(—) (2
V4 M
Jlnis Karuid B MOMEHT €€ OTpbIBa OT KOHIIa TpyOkH (cM.puc.l) cuitoii Oyaer Bec Karu:
F=mg (3)

JIMHUS, OrpaHUYHUBaroiias CBO60I[HYIO IMMOBCPXHOCThb KUAKOCTH, — IJIMHA OKPYXXHOCTU HIeHKU
Karim

l=7 dux (4)
Otcrona o= Mg (5)
7-d

u.K.

Hepeqeﬂb CpeacTs oﬁyqemm, HUCII0JIB3YEMBIX HA y‘lBﬁHOM 3aHATHUM: IIMIICTKA, IITAaTHUB, JIBC
6IOI(CLI, TCXHUYCCKHNEC BCCHI C pPa3HOBCCOM, MUKPOMETP, CTAKaH C HCHBITyCMOﬁ KUIKOCTBIO.

IHopsinok BbINMOIHEHHs PA0OTHI:

1. B3Becuts mycTyro 6rokcy M.

2. W3mepuTh MHKpPOMETPOM BHYTpeHHUH nuamerp numnetkd d (Mm). Iy 3TOro MpUMEHHTH
CJICAYIOIIMNA PUEM: BCTaBUTh B KaHaJ MUMETKU UIITY WK 00pabOTaHHYIO HAXKAAYHON OyMaroi «Ha
KOHYC» IIPOBOJIOYKY, OTMETHTh Ha HEM MECTO, 1O KOTOPOM OHA BOIILJIA B TUIIETKY. 3aTEM BBIHYB UIILY
(IPOBOJIOUKY), U3MEPUTh MHUKPOMETPOM €€ TUaMeTp B OTMEYEHHOM MecTe. BBIUMCIUTH auamerp
HIeHKH Karum 1o GpopmyIie: Jue =0,9 -
(o

3. C moMoIIsIo MUMETKH HaKaraTh BO B3BEIMIEHHYIO OIOKCY N = 50 Karenb BOJIbI.

4. B3BecHTh OIOKCY C KUIKOCTHIO M.
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5. Bbruncnuth Maccy KUAKOCTH: My — My
6. Bprauciuth k03 HUIMEHT MOBEPXHOCTHOTO HATSHKEHUS 110 (hOpMyIIe:

(m,-m,)-g H
2 1 .
o= ’ (_)
z-d__-n

7. TloBTOpHUTH SIKCHEPUMEHT C KOJIMUECTBOM Karesb Ny = 60.

8. Paccuurarh cpeqHee 3HauCHUE KOIPPUIIMEHTA TOBEPXHOCTHOTO HATSXKEHUA 10 GOpMyJIe: Gcp
_0,+0,

2

9. CpaBHuUTb HalJIeHHBIH pe3ylbTaT G C TaOOMYHBIM 3HaueHueM Koddduurenra

MOBEPXHOCTHOTO HATSKEHUSI U OMPEIEIIUTh OTHOCUTEIBHYIO OTPEUTHOCTh U3MEPEHUH 110 popmyie:

ma6 ch

o

0 x100%

O a6
10. Paccuntarh aOCOTIOTHYIO MOTPENTHOCTh IKCIIEPUMEHTA 110 (DOpMYIIaMm:
Aoy = 01— 0¢p
Aoy = 02 — 0¢p

‘Acl‘ + AGZ‘
2
Tabauubl 1 BLIBOABI (0€3 GopMyJINPOBKH).
Macca Macca | Buytpe Jnaver Koaddu.
s | IIycro Yucno | OXHOM H. noBepxH. | OTHOcCUTENbHA
g N brokcel | Bceex p
Z i Kalid, | guamer - HAaTSKEHU s
5 c KareJy | Kamneib, IEHKH
OI0KC m,—m; p o MOTPEITHOCTD,
< JKUJIKOCTh | b, My- — KaIuiu, o
BI, My, o.Mkt | M. Kt n n TPYyOKH, q JKHIKOCTH, 0, %
KT 2 L COrp, M o c, H/m
1 50
2 60

KoHTpoJibHbIE BONPOCHI, TECTHI, 321aHUSA M0 TeMe Y4eOHOr0 3aHATHS.
1) Kak noBjusieT Ha Maccy Karuid ObICTpoTa e€ TaacHus?
2) Yto mpou3oiaéT ¢ Ko3hOHUIIMEHTOM MOBEPXHOCTHOTO HATSKCHHS, €CJIM  OIBIT MPOM3BECTH C
MOJ0TPETON BOJOM?
3) Kakue nprurHbI BIHSIOT Ha KOA(GGHUIMEHT TOBEPXHOCTHOTO HATSHKCHUS JKUIKOCTH?
4) TloBepxHocTHOe HaTspkeHue ramnepuHa 0,059 H/m. Kakyio paboTy coBepiiaT —CHIIbI
ITOBEPXHOCTHOT'O HATSKEHUS [IPH YMEHBIIIEHUH IOBEPXHOCTHOTO CJI0S TauiepruHa Ha 20 cm??

3aganus 00y4aUMCH ISl CAMOCTOSITeJIbHOM PadoThI:

[TogorpeiiTe ¢ MOMOUIbIO CIUPTOBKM BOJY, IpOJENaiTe OIBIT, OmperenuTe KodpQpuuueHT
MIOBEPXHOCTHOTO HATSDKEHHSI TIOJIOTPETON BOJIBI. 3aIUIIUTE MOTyYCHHBIH pe3ybTar.
JIABOPATOPHOE 3AHATHE Ne S o teme 2 (AynutopHasi camoCTOsITeNTbHAs padoTa).
3ananue: 3yyeHne TEmIOBOr0 pacCIMupeHUs TBEPABIX TEIL.

Henn:
- U3YYUTHh 0COOEHHOCTH pacUIMpeHHs TBEPIBIX Tell, yCTAHOBUTH (PU3HUECKUI cMBbICH K03 duninenra

JMHENHOro paclupeHus TBEPAOro Tea.

KpaTkue TeopeTndeckue, CipaBo4Ho-MHGOPMALMOHHBIE H T.Il. MATEPHAJIBI 10 TeMe 3aHATHUS:
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M3MeHeHne Kakoro Ju00 OJHOTO pa3Mepa IMpH MOBBIIEHUH TEMIIepaTypbl HAa3bIBACTCS JIMHEHHBIM
pacupenreM Tena. OHO, Kak IOKa3bIBa€T OMNBIT, B IE€PBOM IMPUOIMKEHUH IPSIMO
MPONOPLMOHANBHO MEPBOHAYANBHON JutHe Tema npu  Temmeparype 0°C M M3MEHEHHIO
TeMIIepaTyphbl:

Al=a-lg-Af

KoadduuueHt nponopruoHaibHOCTH @  Ha3bIBaeTCsl KOI(D(UIIMEHTOM JTUHEHHOTO PpacIIupeHUs
JIAHHOTO BEIIECTBA 1 ITIOKA3bIBACT HA KAKYIO 9acTh cBOE Bemuuuubl mpy 0°C M3MEHseTCs [THHA Tea
npu HarpeBanun 51oro Tena Ha 1° C. Koo GHIEEeHT IMHEHOr0 paciupeH s TBEPIBIX Tl 3aBHCHT
0T poja Tell.

Ilepeyennb cpeacTB 00y4eHHUs1, HCOJIb3yeMbIX HA Y4eOHOM 3aHATHM
npubop Ui onpenenenus ko3 uimenTa JINHEHHOTo pacupeHusl; UHAUKATOp; TapooOpa3oBarTeib
C PE€3MHOBBIM IIJIAHTOM; 3JIEKTPOIUIMTKA; TEPMOMETP; JINHEHKA

[IpakTuyeckue 3aga4u, 3aJaHNUs, YIPAKHEHUSI:

[TpoBecTr OMBIT 1O ONpeeNeHn 0 Ko UIIEHTA TMHEHHOTO PACIIUPEHUS U MATEPHUAIOB CTANIb U
natyHb. Mcnons3ys ¢opmyny yaquHeHUs TBEPIOTO Tela ONPEeAeTUTh KOI(PPUIMEHT JTUHEHHOro
pacuiupeHus CTajdd M JIaTyHW, CPaBHUTHb pe3yJbTaThl OIbITA C TaOJMYHBIM 3HAUYCHUEM
KodduIMeHTa JUHEHHOTO pPaCHIMpPeHus: sl JaHHBIX MarepuanoB. OmNpenenuTh MOrPeNIHOCTh
HU3MEPEHHUS.

Iopsiaok BbINOJIHEHUS PAOOTHI:
1. V3meputhb TeMmeparypy OKpysKarolei cpesl

2. Ilponets TpyOKy U3 HCIIBITYEMOTO MaTepHaja B OTBEPCTHs Ha CTOMKaxX Mpudopa. 3aKpenuTb OJUH
KOHeI[ TPYOKH CTONOPHBIM BUHTOM TaK, 4YTOOBI 3a30p MEXAY CTOMKOM U MJIaCTUHOM He MpeBbIIIal 5
— 7 MM H II03BOJISI BUJIETh KOHELl U3MEPUTEIIBHOIO CTEPIKHSL.

3. M3MepuTh HaYambHYIO JUTMHY TPYOKH TP KOMHATHOHN TeMIepaType, CUuTast JUTMHOW pacCTOsSTHUE
OT Cepe/IHBI CTOMOPHOTIO BUHTA A0 OJrrKaiIiel K HeMy CTOPOHBI IUTACTHHBI Ha TPYOKe.

4. IlocraButh My(QTy HHAMKATOpa B NATPyOOK CTOMKM TakuM o00pa3oMm, YTOOBI KOHEI]
U3MEPUTENIBHOTO CTEPXKHS COMPUKOCHYJCS C IUIaCTUHOW TpYOKM W TpyKMHA MHIUKATOpa
nosiyunsia Obl HEOONbIIOE HATSHKEHHE — OoJbllas CTpeiaKa JOJDKHA IPU 3TOM  ONHUCaTh
NpUOIN3UTENBHO OJUH WM J1Ba 000poTa. 3aKpenuTh UHIUKATOP B TaKOM MOJOXKEHUU BHHTOM,
uMmeromemMcs: Ha marpyoke. [Ipu momomny ycTaHOBOYHOTO KOJIbIIa YCTAaHOBHUTH HYJb INKAJBI MO
KOHIIOM OoubmIoi crpenku. Ecin Hynb ycTaHOBUTH HE yHa€Tcs, CHATh HAyaJlbHOE IMOJIOKEHHE
WH/INKATOpA.

5. Hanetp Ha KOHeI[ TPYOKH pe3nHOBYIO TPYOKY mapooOpa3oBaTelisi B KOTOPOM KHMITUT BOJA.

6. Ilocie Toro, Kak U3 cBOOOMHOTO KOHIIA TPYOKH CTaHET CHIIBHOHM CTPYEH BBIXOAWTH Map, CHSTH
KOHEUYHOE IOKa3aHUE 10 KPACHOM IlIKaJle HHAUKATOpa

7. OTMETUTh KOHEUHYIO TEMIIEpaTypy TpyOKu, IPUHSB €€ paBHOM TemriepaType napa. TemnepaTypy
napa npuH=aTh pasHoit 100 C

8. 3amoyHATH TabIHUITy.

9. Paccumurarh yjuHeHue crepkus: Al = az - a,

10.  Paccuwrarh M3MEHEHHE TEMIIEPATYPhI CTepKHs: AL = fz — £y
11.  Beruucauth KO3QGUIUEHT TUHEHHOTO paclIupeHns MaTepuaia Tpyoku mo ¢popmyie:
Al
o=
El " j.t
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12. CpaBHUTH pe3ynabTaT OMNbITa C TAaOJMYHBIM 3HAUYCHHEM M OINPEAEIUTHh OTHOCHUTEIBHYIO
IIOIPELIHOCTD SKCIIEPUMEHTA!

13.  IIponenatb Bce u3MepEHUS U BHIYUCICHUS C TPYOKOM U3 JIaTyHH.

Tabauubl 1 BIBOABI (0e3 GopMyJIHPOBKH):

Ne| Marep | Jiun Paccrosinue Yaaune | Temnepar | Usmene | Koag | Ilorpe-mn
uaj a MexKIy HHe ypa HHUE . OCTh
BEIECT | CTepiK IAPUKAMH
Ba HA npudopa

Havaar | koHeu
HOE HOE

1 | Craas

2 | JlatyHsb

KoHTpo/bHBbIE BONPOCHI, TECThI, 32/IaHU 110 TeMe Y4eOHOro 3aHsATHS:
1. U3menuTcst nu pe3yibTaT J1TabopaTOpHOH pPabOTHI, €CIM MOJYI TPYOKY 3aMEHHTH CILIOMIHBIM
METAJUIMYECKUM CTEP)KHEM M3 TOTO K€ Marepuaia?
2. TloueMy npu OoTCUETE Y/UIMHEHHS 10 UHAMKATOPY MBI M0JIb3yeMcs KpacHOH mikanoi npudopa? Kak
cJ1e10BaJIo Obl MOCTYIUTh, €CJIM Obl KpaCHOM IIKaJbl He ObLI0?
3. OObsacHuTe (hr3nyecKii CMBICI KOAPPHUIMEHTa TMHEHHOTO PacIMPEHHsI TBEPOTO Tela.

3aganus o0y4yamMMCst A1l CAaMOCTOSITEIbHOI padoThI:
1. Ha CKOJNBKO YBEITHUMTCS JUIMHA MEXHON TpOBOJIOKH mpH eé Harpesarnu ot 0°C xo 100°C, ecim
NepBOHAaYalIbHas JJIMHA IPOBOJIOKK paBHa 100 m?
2. CranpHOU CTEpKCHb NIPU TEMIIepaType 0° C umeer nmuny 1 metp. IIpu kakoil TemmnepaType ero
mHa Oynet 1 m 5 ecm?

JIABOPATOPHOE 3AHSTHUE Ne 6 mo teme 3 (AyniuTopHas caMmoCTOsTeNIbHas paboTa).
3apanue: OnpezaeneHue TeMIepaTypbl HUTH JaMITbl HAKaIUBaHUS.

Hean:
- ONpCACIINTD TEMIICPATYPY HUTU JIaMIIbl HAKAJIMBAHUA 110 BOHBTaMHepHOfI XapaKTECPHUCTHUKE.

KpaTkue TeopeTHyecKkue, CIpaBoYHO-HHGOPMALNMOHHBIE H T.Il. MATEPHAJIBI IO TeMe 3aHSITHUSI:

TemnepaTypy HUTH JTaMIIbl HAKQTUBAHHS MOKHO Y3HATh, MMOJIB3YySICh 3aBUCUMOCTBIO COITPOTHUBICHUS
ot temmeparypsl: R; = Ro(1+at). {ist sT0r0, H3MepuB NpeaBapUTEIHLHO COMTPOTHBICHHE HUTH JIAMITHI B
XOJIOJTHOM COCTOSTHUM TECTEPOM, CHSTH BOJIBTAMIICPHYIO XapaKTEpHUCTUKY jammbl. [1o HalaeHHBIM
3HAUEHUSM CHJIBI TOKa W HANpsDKEHUS HAWTH CONMPOTUBICHHE HUTU U e€ Temmeparypy. OnHako
HEOOXOMMO y4eCTh, YTO CONMPOTUBIICHHE METAUIOB 3aBHCHUT OT TEMIIEpaTyphl HE COBCEM JIMHEHHO.
Oco0eHHO ATO CTAaHOBHUTCS 3aMETHO TMPH OONBIIMX Tepernagax TeMrepaTypsl (Kak B JaHHOM cliydae).
[ToaTOMY, ITpH U3MEPEHUHN CONPOTHBIICHHUS B XOJOJHOM COCTOSIHUM BblOMpaetrcs o = 5*10 ° Skt as
ropsiaeM

a, =5,8%10 3K
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Ilepedennb cpeacTB 00y4eHUs1, HCOJIb3yEeMbIX HA Y4eOHOM 3aHATHM
HcTOUHHMK 3JIEKTPUUECKOM SHEPrHM; PpE3UCTOP; DJIEKTPUYECKas JiaMIla HaKaJMBaHUS Mayon
MOIIHOCTH; aMIIEPMETP; BOJITMETP; KJIIOY; COEIMHUTENbHbIE IPOBO/IA.

[IpakTuyeckue 3aga4u, 3aJaHUs, YIPAKHEHUS:

CoOparb 53JEKTPUYECKYIO Lelb, ONPEACIUTh IOKa3aHUs dJIEKTPOU3MEPHUTENbHBIX INPHOOPOB;
ucnoibp3ys 3akoH OMa paccuuTaTh CONPOTUBIECHUE JIEKTPUUECKON Jammnodku. Mcnonsiys dopmyny
3aBUCUMOCTH COIIPOTUBIIEHUS POBOJIHUKA OT TEMIIEPATYPHI OIIPEEIUTh TEMIIEPATYPY HUTH HaKaja.

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:

1. I3MepbTe CONMPOTUBICHUE HUTH JIAMIIbl B XOJIOJJHOM COCTOSIHMH C IOMOIIBIO0 TecTepa. ITo JacT
BO3MO>XHOCTb BBIUMCIIMTH CONPOTUBJIEHHE HUTU IpU Hyne rpanycoB lLlenbcus. Jlns BbruuMciaeHUs
BOCTIOJIb3YHTECh 3HAUEHUEM TEPMUUECKOTr0 KodddumeHTa oy.

2. CobepuTe 1emb COTJIacHO CXeMe.

3. Cuumute BAX, nepemenias ABMKOK peoctara (MuHuMyM 10 3amepoB). Pe3ynbTaThl 3aHecuTe B
Ta0HILy.

4. BobluncnuTe CONMPOTUBICHHE W TeMIepaTypy Ui KaKIOro 3amepa, HCIONb3ysd 3HAYCHUEM
TEPMHYECKOTO KOIPPUIIUEHTA Ol ¥ BBIYUCICHHBIM Ry.

5. ITocrpoiite BAX 1 3aBucumocts R = f (t).

BriBoa:
Ha ocnoBanun BAX cpaenaiite BbIBOJA, KakMM 00pa3oM TeMIlepaTrypa BIUSET Ha CONPOTHBICHUE
AIEKTPUYECKOM JIAMIIBI.

KOHTpOJII)HbIe BOIIPOCKHI, TECTBI, 3aJaHUA IO TEME yqeﬁﬂoro 3aHATHA:

1. YUeM 0OBsICHSIETCS 3aBUCUMOCTD SJIEKTPUUYECKOTO COMTPOTUBIICHHS METAINIOB OT TeMIepaTyphl?
2. KakoBbl OCHOBHBIE HCTOYHHKH MTOTPEITHOCTEH U3MEPEHUH B JAaHHOM SKCIIEpUMEHTE?
3.Kakum cmoco6omM MOXKHO MOBBICUTH TOYHOCTh U3MEPEHUI B TAHHOM dKCIIEPUMEHTE?

3aganus 00y4yaOmMMCst 47151 CAMOCTOSITEIbHON PadoThI.

1. Ilponenats naboparopHyto paboTy c Apyrod JIamrmoil HakaquBaHHWs OOJbIIEH MOIHOCTH.
CpaBHuTe TeMIepaTypbl HUTEH HaKaloB.
2. PemuThb 3a/1a4uu 0 UHAMBUAYAIBHBIM KapTOUKAM.

JIABOPATOPHOE 3AHATHE Ne 7 no teme 3 (AynﬁTopHaﬂ caMmocTosiTeNIbHas paboTa).
3apanme: Onpenenenne 3/1C 1 BHyTPEeHHEr0 CONPOTUBIICHUS HCTOYHUKA HATIPSKEHMUS.

Henn:
- U3y4uTh cnocod ompenenenus IJC u BHYTpEHHEro COMPOTHUBIICHUS UCTOYHUKA DIICKTPUUIECKOU
SHEPTUH.

KpaTkue TeopeTuyeckue, cipaBo4Ho-MHGOPMALMOHHBIE H T.Il. MATEPHAJIBI 110 TeMe 3aHATHUS:
s nogaep:kaHusi TOKa B MPOBOJIHUKE HEOOXOAUMO, UTOOBI Pa3HOCTh MOTEHIIMAJIOB (HAIPSHKEHUE)
Ha ero KoHI[ax Oblj1a HEeM3MEeHHOM. J{J1s1 TOro ncnosbp3yercss HCTOYHHUK ToKa. Pa3HOCTH MOTEHIMAIOB Ha
ero Iosirocax odpa3yercsl BCIEACTBUE pas/elieHHs 3apsA70B Ha IOJIOKUTENbHBIE U OTpUIATENIbHBIE.

Paboty no pa3neneHuro 3apsiioB BHIMOIHIIOT CTOPOHHUE CHIIBI (HE 3JIEKTPHUUECKOT0 IPOUCXOXKICHNUS).
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Bennuuna wusmepsiemas paboTOW , COBepIIaeMO CTOPOHHUMH CHJIAMH TIpU TEpeMEIeHUH
€AVHUYHOIO TIOJOXKHUTEIBHOIO JJIEKTPUYECKOrO 3apsia BHYTPH MCTOYHHMKA TOKA, Ha3bIBACTCA
ANEKTPOJIBIKYIIEH criioi uctounuka Toka (3C) € u BeIpakaeTcs B 8o.1bmax.

Korna nemnp 3ambIkaeTcs, pa3/ieJIeHHbIE B HICTOYHUKE TOKA 3apsijibl 00pa3yloT IEKTPUUYECKOE TOJIE,
KOTOpOE€ TepeMeIlaeT 3apsabl BO BHEIIHEH ILIeNH; BHYTPU K€ MCTOUYHMKA TOKa 3apsi/ibl JIBHXKYTCS
HABCTPEUy IMOJIO MOJI JeHCTBHEM CTOPOHHUX cuil. Takum 00pa3oM, sHEprus, 3aaceHHasi B ICTOYHHUKE
TOKa, pacxojayeTcss Ha paboTy IO MEPEeMEIICHUIO 3apsijia B IENU ¢ BHEIIHUM R U BHYTpeHHUM I
COIMPOTHUBIICHUEM:

A=g; e=IR+Irumue=U+Ir, rae
MO>KHO OIPEJICIUTh IKCIIEPUMEHTAIILHO € U I

Ilepeyennb cpeacTB 00y4eHHUs1, HCMOJIb3yEeMbIX HA Y4eOHOM 3aHATHM
VICTOYHMK AJIEKTPUYECKON DHEPIUH; PE3UCTOP; aMIIEPMETP; BOJIBTMETP; KJIKOY; COCIUHUTEIIBHBIE
poOBOJA.

IIpakTHyeckue 3a1a4u, 3aJaHNs, YIPAKHEHHUS:

CoOpatrb 3JIEKTPUYECKYIO IIETIb, ONPENEIUTh MOKAa3aHHs 3JIEKTPOU3MEPHTEIBHBIX MPUOOPOB IMPH
Pa3JIMYHBIX CONPOTUBIICHUSAX TOTPEOUTENS, PACCUUTATh 110 MOJIYUYEHHBIM JaHHBIM 3JIEKTPOABIIKYILYIO
CUJLY U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHHUKA TOKA.

ITopsinok BbINOJIHEHHS PadOTHI:
1. O3HakoMHTbCA C U3MEPUTENbHBIMU TPUOOpPAaMU U ONPEACNUTh IEHY JCNIeHUs UIKajbl
amIiepMeTpa 1 BOJIbTMETpA.
2. Wsmeputs BonbT™MeTpoM D/IC ucTOYHNKA IPU PA30OMKHYTOM KITIOYE:
e=U=
3. CocTaBHTb AJIEKTPUUYECKYIO IIeMb 0 cxeme 1.
4. CHATh IOKa3aHUS aMIIepMETPa U BOJILTMETPA, 3HAUSHUs CUJIbI ToKa [1 1 HanpsbkeHus Uy
5. H3MeHuTh cOnpoTHBIIEHNE BHEIIHEH LIeNH, TOCTaBUB PE3UCTOP C CONPOTUBICHHEM R)
6. IlomyunTh HOBBIC TIOKAa3aHHUS aMIEpMETpa M BOJBTMETpPA. 3alvcaTh 3HAYCHHs CHUJIBI TOKa [p U
HanpspkeHus Up. Llenb pa3oMKHYTE.
7. Bpraucnuts JIC 1 BHYTpEHHEE CONPOTUBIICHUE HCTOYHUKA TOKA MO (hOopMyJiaM:
e=U; +1I;r
=U +1;r

8. CpaBuuTh TOKa3zaHus BoibTMeTpa ¢ DJIC, BBIUMCICHHOW MO pe3ynbraraM ombita. Crenarsb
BBIBOJI.

BriBoabI:
Ha ocnoBanuu usmepennoit u pacuérnoit 9J1C caenats BBIBOJ O MPOeIaHHOM padoTe.

KoHTpoJibHBIE BOIIPOCHI, TECTHI, 32JaHHUSA 10 TeMe Y4eOHOr0 3aHATHS:

1. VxkaxuTe yclOBHs CyIIECTBOBAHUS JIEKTPUUECKOTO TOKA B IPOBOIHUKE.

2. KakoBa poiib HICTOUHUKA DIIEKTPUIECKON SHEPTUH B DIIEKTPHUECKON TIeTTH?

3. DIEeKTPOABIKYIIYIO CHIy HCTOYHHMKA HHEPTUM YACTO ONPEACNSIOT Kak CyMMYy MaJeHHs
HaNpsDKEHUH Ha BHYTPEHHEM U BHEIIHEM CONPOTHBIICHUSAX 3aMKHYTOU 1enu. [laiite oObsicHeHue.

4. Kak m3aMeHHUTCS CONpOTHUBIEHHE OaTapeku il KapMaHHOTO (hOHApPs, €cIU TPU €€ dJIEeMEHTa
COEIMHUTH HE MOCIIEJOBATEIBHO, a apaJLIENbHO?

5. Omnpeznenute CONMPOTHBIEHHE BHEIIHEH YacTH LIEMH, MOJIb3YACh pe3yJbTaTaMU MPOU3BEICHHBIX
W3MEPEHU.

3aganus 00y4aIUMCH ISl CAMOCTOSITeJIbHOM PadoThI:
[Tponenate maboparopHyio paboTy ¢ APYTUM UCTOUYHHKOM TOKA.
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JIABOPATOPHOE 3AHSATHE Ne 8 o teme 3 (AynutopHasi camocTosTeNIbHAs padoTa).
3ananme: 3yueHue sBICHUS JIEKTPOMArHUTHOW UHAYKIUH.

Henan:
- U3YUUMb YCI08USL BO3HUKHOGEHUS UHOYKYuoHHo20 moxa, I/ C unoykyuu.

Kparkue TeopeTuyeckue, CipaBo4Ho-MHGOPMALMOHHBIE H T.Il. MATEPHAJIBI IO TeMe 3aAHIATHUS:

B3aumHasi CBsI3b QJIGKTPUYECKUX M MArHUTHBIX TMOJed ObUla YCTAaHOBJIEHA BBIIAIOIIMMCS
anriuiickuM ¢pusukom M. @apageem B 1831 r. OH OTKpBLT SBICHHE 3JA€KTPOMATHUTHON MHAYKIMH.

MHorouucnenssle onbiTel Papajes MOKa3bIBAIOT, YTO C IMOMOIIBK) MArHUTHOIO TIOJS MOKHO
MOJIYYUTh JJIEKTPUUECKUM TOK B IPOBOJHUKE.

SIBneHne 3J1eKTPOMAarHUTHOM MHAYKLIMH 3aKJIIOYAeTCs B BO3ZHMKHOBEHUHU AJIEKTPUYECKOTO TOKA B
3aMKHYTOM KOHTYp€ IIPH U3MEHEHUH MarHUTHOT'O IIOTOKA, IPOHU3BIBAIOIIETO KOHTYP.

Toxk, BOZHUKAIOLIUI ITPH SIBJICHUU 3JIEKTPOMAarHUTHON UHAYKIIUH, HA3bIBAIOT UHIYKLIUOHHBIM.

B snextpuueckoii nenu (pUCyHOK 1) BOZHHKAET MHIYKIIMOHHBIN TOK, €CJIM €CTh JBU)KEHUE MarHuTa
OTHOCHUTENIbHO KATYIIKH, WM HaoOopoT. HampaBreHwe WHAYKIIMOHHOTO TOKa 3aBUCUT Kak OT
HAIpaBJICHUsl JIBUKEHUS MarHuTa, TaK U OT pACIOJOKEHUS €ro mNoJocoB. MHIAYKIMOHHBIA TOK
OTCYTCTBYET, €CJIM HET OTHOCUTEJIBHOI'O MepEMENICHUS KaTYIIKA U MarHuTa.

®dapajeil IKCIIepUMEHTAIbHO YCTAHOBUII, YTO IPU U3MEHEHUU MAarHUTHOI'O IOTOKA B MPOBOJASILIEM
KoHType Bo3HUKaeT DJ{C unaykuuu E,y;, paBHas CKOPOCTHM M3MEHEHMS MATHUTHOI'O IMOTOKAa 4depes
MOBEPXHOCTh, OTPAHUYEHHYIO KOHTYPOM, B3SITOH CO 3HAKOM MHUHYC.

Ota QopMyna BelpaxkaeT 3akoH {Dapames: 5. 1. C. WHAYKIMA paBHA CKOPOCTH HU3MEHEHUS
MarHUTHOTO TIOTOKA Yepe3 MOBEPXHOCTh, OTPAHUYCHHYIO KOHTYPOM.

3HaKk MUHYC B OpMyJIie OTpaskaeT mpaBuJio JleHua.

B 1833 rony JleHI onbITHBIM IyTE€M JIOKa3all YTBEP)KJIEHUE, KOTOPOE Ha3bIBACTCS NMPAaBHJIOM
JleHna: unoyKyuonuslilt Mok, 6030yxcoaemvlil 8 3AMKHYMOM KOHMYPe RPU USMEHEHUU MAZHUMHO20
nomokxa, 6cez0a HAanpaeieH mMaxK, 4mMo co30a8aemoe UM MAZHUMHOEe NOJe RNPEnAnCmeyem
UBMEHEHUI0 MAZHUMHO20 NOMOKa, 6bi3bleaouieco unOykyuonuviii mok. Ilpm Bo3pacTanum
MATHUTHOTO NOTOKAa ©>0, a &, < 0, T.€. 5. A. C. UHIYKIIMH BBI3bIBAET TOK TAKOI'O HAIPABJIEHUS, IPU
KOTOPOM €r0 MarHUTHOE I10JI€ YMEHBIIIAET MAarHUTHBIN ITOTOK YEPE3 KOHTYP.

IIpu ymMeHbIIEHMH MarHuTHOro moroka ®<0, a g,,; > 0, T.c. MAarHUTHOE TOJI€ UHIYKIIMOHHOTO
TOKa YBEJTMYMBAET yObIBAIOLIUI MarHUTHBIA IOTOK Yepe3 KOHTYP.

IIpaBuiio Jlenna nMeer rinyOoKuil (PM3HMUYECKHIl CMBIC]I — OHO 8blpadcaem 3aKOH COXPAHEHUs
9Hepauu: €CIIM MarHUTHOE I10JIE€ Yepe3 KOHTYP YBEIMYUBAETCS, TO TOK B KOHTYPE HAIIPABIIEH TaK, YTO
€ro MarHMTHOE I10JI€ HAIPABJIEHO IIPOTUB BHEIIHETO, a €CJIM BHEIIHEE MarHUTHOE I10JIE Yepe3 KOHTYP
YMEHbILIAeTCsl, TO TOK HAalpaBieH TakK, YTO €ro MarHUTHOE IoJie MOJAEPKUBAeT 3TO YyObIBarollee
MarHuTHOE I10JI€.

O/1C MHAYKIMY 3aBUCHUT OT pa3HbIX MPUYUH. EcIM BABUTATh B KaTYIIKY OJIMH pa3 CUJILHBIN MarHur,
a B JIpyroil — cyalblii, TO IOKa3aHus Mprudopa B epBoM ciaydae OyayT 6osnee BbicOkuMH. OHM OynyT
0oJiee BBICOKMMH M B TOM CJIy4ae, KOT/1a MarHUT JABHXKETCS ObICTPO. B KaXka0M 13 MpoBeAEHHBIX B 3TOM
paboTe oOmbBITEe HamNpaBlIeHHE HHIYKIMOHHOTO TOKa onpexaensercs npasmwioM Jlenma. Ilopsimok
OIpe/eNICHNUs HalpaBJIeHUs MHIYKIIMOHHOIO TOKA [T0Ka3aH Ha PUCYHKE 2.
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Ha PUCYHKC CHHUM IIBETOM 0003HaYCHBI CUJIOBBIC JIMHUU MAarHUTHOI'O TIOJIS IOCTOSSHHOTO MarHUTa U
JJMHUKX MAarduTHOIO IIOJd MHAYKOHOHHOI'O TOKa. CuIioBBIC JIMHMM MAarHUTHOTO ITOJIS BCEra
HaITpaBJICHBI OT NkS-—or CCBCPHOT'O MOJIFOCA K FO’KHOMY ITIOJIIOCY MArHuTa.

IIo mpaBwiny JleHna MHAYKIMOHHBIA AJIEKTPUYECKUN TOK B IIPOBOJHUKE, BO3ZHUKAIOUIUN IIPH
U3MEHEHMH MAarHUTHOTO IIOTOKAa, HampaBileH TakuM o0pa3oM, 4YTO €ro MarHUTHOE IIoje
IIPOTUBOJECUCTBYET M3MEHEHMI0 MAarHUTHOro IOoTOKa. [[03TOMYy B Karylike HanpaBICHUE CHIIOBBIX
JMHUM MAarHUTHOTO IOJI IIPOTHUBOIOJIOXKHO CHJIOBBIM JIMHUSAM IIOCTOSSHHOI'O MAarHuTa, BEAb MarHuT
JIBMDKETCS B CTOPOHY KaTyliku. Hampasienue Toka HaxoIuM 1o IpaBuily OypaByHKa: eciid OypaBuuK (¢
IPaBoil Hape3Koil) BBUHUUBATh TaK, YTOOBI €r0 NMOCTYNATEIbHOE JIBUKEHHUE COBIAJIO C HAIIPABICHUEM
JVMHANA WHAYKIMM B KaTyIIKe, TOTJAa HAIlpaBJICHHE BpAIICHUS PYKOATKH OypaBuMKa COBIATAET C
HAIPABJICHUEM UHAYKLIMOHHOIO TOKA.

HOBTOMy TOK 4€PE3 MUJIINAMIICPMCETP TEU€T cieBa HaIlpaBO, KaK IIOKa3aHO Ha PUCYHKC 1 KpaCHOﬁ
CTpGHKOfI. B cjIydac, Koria MarHuT OTOABHUIACTCA OT KaTylIKH, CHUJIOBBIC JIMHUW MArHUTHOI'O ITIOJIA
WHAYKOUOHHOI'O TOKa 6YIIYT COBIIAAAaTh IIO0 HAIIPABJICHHUIO C CHJIIOBBIMHU JIMHUAMH ITIOCTOSHHOI'O
MarsurTa, u TOK 6y1[eT TCYb CIIpaBa HAJICBO.

Ilepeuennb cpeacTB 00y4eHHs, HCIOJIb3YeMbIX HA YHeOHOM 3aHSITHM:
KaTYHIKa HHAYKTHUBHOCTH, /IBa IIOJIOCOBBIX MAIrHuTa, aMIICcpMeETp, COCAUMHUTCIIBHBIC ITIPOBOAA.

Ilopsinok BbINOJIHEHUS PadOTHI:
[ToaroroBbTE AJIs1 OTYETA TAOJIUILY U IO MEPE MPOBEACHUS ONBITOB 3aIIOJIHUTE €€.

Ta6auusl 1 BbIBOABI (0€3 popMyIHpOBKH):

Ne Mokasamus Hanpasaenus HanpasJiienue
n/ | JeiicTBUsSI ¢ MATHUTOM OTKJIOHEHUSI CTPEeJIKH THAYKIMOHHOTO
. wuIHaMIepmerpa,
n U KaTyLIKO# VA MJuIHaAMIIep-MeTpa(BIPaBo, OKa M0 NPaBHJIY
UIeBO MJIK HE OTKJIOHSIETCS) Jlenna
1 BricTpo BcTaBuThH

MarHuT B KaTylIKy
CEBEPHBIM I1OJOCOM

2 OCTaBUTH MATHUT B
KaTYIIKE HETMOBIKHBIM
nocie omneita 1

3 BbicTpo BRITAIIUTH
MarHuT U3 KaTyIIKA
4 BricTpo npubin3nuTh

KAaTYIIKy K CEBEpHOMY
IIOJIFOCY MAarHuTa

5 OcTaBuTh KaTyUIKy
®ITOABMOKHOM ITOCJIE OIBITA
4
6 BricTpo BeITAITUTH

KaTyILIKY U3 CEBEPHOIO
MI0JIFOCA MAarHUTA

7 MenneHHo BCTaBUTH B
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ITYILIKY MarHUT CEBEPHBIM

MOJIFOCOM
8 MeneHHO BBITAIIUTh
MarHMT U3 KaTYIIKU
9 BricTpo BcTaBuTh B

KaTyIIKy 2 MarHuTa
CEBEPHBIMU IOJIIOCAMU

10 BricTpo BCTaBUTH
ATHUT B KaTYIIKY FO’KHBIM
HOJIIOCOM

11 bricTpo BBITATUTH
arHUT U3 KATYIIKH ITOCJIe
onsita 10

12 BbricTpo BCTaBUTH B
KaTyIIKy 2 MarHuTa
F0)KHBIMH TTOJTFOCAMH

3anucaTh 00U BBIBOJ 11O pPabOTE HA OCHOBE MPOBEAEHHBIX HAOIIOCHUH.
KoHTpoJibHbIe BONIPOCHI, TECTHI, 32JaHUS 110 TeMe Y4eOHOr0 3aHATHS:

. B uem 3akirouaercs siBIIeHUE JIEKTPOMArHUTHON UHIYKITUN?
. Kakoii Tok Ha3bIBatOT MHIYKLIUOHHBIM?

1
2
3. ChopmynupyiiTe 3aK0H 3JIEKTPOMAarHuTHON HHIyKIuu. Kakoit popmynoit on onuceiBaercs?
4. Kak popmynupyercs npasuio Jlenma?

5

. KakoBa cBs13b ImpaBujia JIeH1a ¢ 3aKoHOM COXpPaHCHUA 3HepFI/II/I?

3a)lamm Oﬁy‘laIOIIII/IMCH JIJIS1 CAMOCTOATEIbHOM paﬁDTbI:
Pemmts 3agaun mo WHAUWBHUAYAJIbHBIM KapTOYKaM.

JIABOPATOPHOE 3AHSITHUE Ne 9 o teme 4 (AyIuTopHasi caMOCTOsITeNIbHas paboTa).

3a}1alme: I/I3y‘l€HI/Ie 3aBUCUMOCTH II€pUOJa KOJICOAHHI HUTSIHOIO MasTHHKA OT JJIMHBI HUTH.

easn:
- IPOBEPUTH IKCIIEPUMEHTAIILHO (POPMYITY, CBSI3bIBAIOIIEH NIEpUO KOJIeOaHUN MasiTHUKA C IJTUHON
€ro mojiBeca.

Kparkne Tteopernyeckue, CnpaBoOYHO-HH(OPMAIMOHHBIE W T.I. MaTepHAJbI IO TeMe
3aHATHA:

PaccmoTpuMm KonebaHusi HUTSHOTO MAasTHHKA, T.€. HEOONBLIOro Tena (HalpuMep, HIapHKa),
MOJIBELLIEHHOTO HAa HUTH, JUIMHA KOTOPOW 3HAUMTEIHHO MPEBBIIIAET pa3Mephl camoro Tena. Eciam
IIAPUK OTKJIOHUTH OT IOJIOKEHHsI paBHOBECUS U OTIYCTUTh, TO OH Ha4yHET KojeOaThcs. CHauana
MasiTHUK JBUKETCS C HapacTarollel CKOpoCThi0 BHU3. B Mos10eHn paBHOBECHS CKOPOCTD LIapuKa
HE paBHAa HYJIO, U OH 10 MHEPLUHU JIBWKETCS BBEpX. 1[0 NOCTM)KEHNMH HAMBBICHIETO IOJIOKEHUS
[IapUK CHOBA HAYMHAET JIBUTAThCSI BHU3. JTO OyIyT CBOOOAHBIE KOJIEOaHHS MasiTHUKA.

CBo0oiHbIEe KOJIE0AHUSA — MO0 KOoaeOaHus, Komopbvie 03HUKAIOM 6 cucmeme noo oelicmeuem

GHYMPEHHUX CUJl, nocjie moeco, KAK cucmema ovlia evleedeHa U3 NOJIONCEHUS yCI’)’lOlZ'-lMBOZO
PAaABHOBECUA.
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KonebarenbHoe qBMKEHUE XapaKTEPU3YIOT aMIUTUTY 10, IEPUOJIOM U YAaCTOTON KOJIeOaHUH.

AMILTUTYAA KoJiedaHMii - 5TO HamOoJblIee CMEIICHUE KOJICOIOMIETOCS Tela OT MOJOXKCHHS
paBHOBecus. O0o3Hauaercs A. Eqununa usmepenus - metp [ 1M].

Ilepuox KonedaHwmii - 1TO BpeMs, 3a KOTOPOE TEIO COBEpHIACT OJHO  IIOJHOE
konebanue. O6o3navaercs T. Exunania nsmepenus - cexkynaa [ lc].

Yacrora KoJeOaHMii - O3TO 4YHCIO  KojeOaHWM, COBEpIIAEMBIX 33  CIUHHILY
BpeMeHu. O6o3Havaercs v. Enunnna usmepenus - repi [111].

TCJIO, IMOABEIIICHHOEC Ha HEBECOMOM HepaCTﬂ)KHMOfI HUTH HAa3BIBAIOT MaTEeMAaTH4YCCKHUM
MAassiTHHUKOM.

[Tepuon xonebanuit MaTeMaTUYECKOTO MAasITHUKA OTnpenensieTcss (hopmMyIio:
T=2w)-
g

rac | — JJIMHA T10ABECa, a J — YCKOPECHHUEC CBO60,[[HOFO naacCHUs.
HepI/IO,I[ KoJIeOaHHMI MaTEeMaTHYECKOT0 MasTHHKA 3aBHCHT:

1) ot nnunsl HUTH. Tlepuon xosnebaHU MaTEMaTHUYECKOTO MAasTHUKA MPOMOPLHUOHAIEH KOPHIO
KBaJpaTHOMY M3 JUIMHBI HUTHU. T.€., HalIlpUMep NpU YMEHBIIEHUU JUIMHBI HUTH B 4 pas3a, Iepuoa
YMEHBIIAETCS B 2 pa3a; NPy YMEHBIICHUH JUIMHBI HUTH B 9 pa3, IepUoJ yMEHbIIAaeTcs B 3 pasa.

2) OT YCKOpEHHsS CBOOOJHOTO TMaJeHUs TOW MECTHOCTH, TJ€ NPOUCXOAIT KojeOaHus.
[Tepuon xonebanuit MaTeMaTHUECKOT0 MassTHUKA OOPaTHOMPOIIOPLUOHAIEH KOPHIO KBaJpaTHOMY U3
YCKOPEHHST CBOOOTHOTO TIaJCHUSI.

Ilepedyenn cpeacTB 00y4eHHs, HCNIOIb3YEeMbIX HA Y4eOHOM 3aHATHH: IITATUB C NEPEKIIAAUHON
U My(TOi; HUTH C METVISIMUA Ha KOHIIAX; IPy3 C KPIOUKOM; JIMHEHKa; 3JIEKTPOHHBIN CEKYHIOMED.

IIpakTuyeckue 3a1a4u, 3aJaHUs, YIPAKHEHUsI:

[TpoBecTH OMBIT MO U3MEPEHHUIO YCKOPEHUSI CBOOOIHOTO MAJCHUS C TIOMOIIBI0 MaTEMaTUYECKOTO
MasITHUKA, 110 pe3yJIbTaTaM KOTOPOTO BBIACHUTb, KaK JJIMHA HUTHU BIUSAET HA YCKOPEHUE CBOOOIHOTO
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naacHus.

IHopsiaok BbINOJIHEHUS PA0OOTHI:
1. IMoaroroBwTe TaOIMILY 7S 3MIUCH PE3YIbTATOB U3MEPEHUM U BHIUMCICHUIA:

Lm Ne N t,c tep, € T, c v, '
OIbITA
I, = 1 30
2 30
3 30
4 30
I, = 1 30
2 30
3 30
4 30

2. 3akpenuTe NMepeKIauHy B MypTe Y BEpXHETo Kpas cTepxHs mraruBa. LlItatus pazmecture
Ha CTOJIE TaK, YTOOBI KOHEI| MEepeKIaJnHbl BBICTYNAN 3a Kpail moBepxHocTH cTona. [loxBeckTe K
nepeKyIainHe C MOMOIIBIO HUTH OJIMH Tpy3 U3 Habopa. PaccTosiHue 0T TOUKH MOBeca 10 IEHTpa Ipy3a
IIOJIKHO OBITH 25-30 cM.

3. ToxaroroBbTe 3MEKTPOHHBIN CEKYHIOMEDP K paboTe B PYYHOM PEKUME.

4. OTKIOHUTE TPy3 Ha 5-6 CM OT MOJIOXKEHHUsI PAaBHOBECHS U 3aMepbTe BPEMsl, 32 KOTOPOE Ipy3
coBepuuT 30 MONHBIX KoJIeOaHU (pU OTKIOHEHUH I'py3a CIEANUTE, YTOOBI YTOJl OTKJIOHEHHS HE ObLI
BEJIUK).

5. [IloBropute m3mepenue 3-4 pa3a u onpeaenanuTe cpenHee BpeMs to, =(t1+o++ts)/4

6. Beruucinute nepuoa konebaHus rpysa ¢ AIMHON nojaseca 25-30 cMm no Gopmye .

7. YBenuubTe NJIMHY MOJIBECA B UETHIPE pa3a.

8. IloBTOpHUTE CEPHUIO OIMBITOB C MaSTHUKOM HOBOM JUTMHBI M BHIYMCIIUTE €r0 MEePHO KoseOaHni
o ¢popmye .

9. Beluucinute yacToThl KoJeOaHuil 1 00euX MasiTHUKOB O (OpMyJIaM | .

10. CpaBaute mepuonsl KojieOaHUil ABYX MasTHUKOB, JJIMHBI KOTOPBIX OTIMYAIUCH B YETHIPE
pasa, U chenaiTe BbIBOJ OTHOCHTEIBHO CIpaBeUIMBOCTU (GopMynbl (1). YkakuTe BO3MOXKHBIE
IPUYHHBI PACXOKACHUS PE3yJIbTaTOB.

Tabauubl 4 BLIBOABI (0€3 GopMyJIMPOBKH).
Ha ocHoBaHMM pe3ysIbTaTOB OIBITA CACIANTE BBIBOBI, KAK BIUACT JUIMHA MAsSTHUKA HA €70 MIEPUOI.

KoHTpoabHbIe BONPOCHI, TECThI, 321aHHUA 110 TeMe Y4eOHOro 3aHATHUS:
1. Yro Ha3bIBaIOT NEPUOAOM KOJI€OaHUI MasiTHUKA?
2. YUto Ha3BIBAIOT YAaCTOTON KoJiebanuit masTHUKa? KakoBa enHuUIa YaCTOTHI KOJeOaHU?
3. OT KaKkuX BENMYHMH M KaK 3aBUCHUT TIEPUO/]] KOJIeOaHM MaTEeMaTHIECKOTO MasiTHIKA?
4. OT KaKMX BEJIMYMH U KaK 3aBUCUT NepHO]] KoJeOaHUI MPYKUHHOTO MasiTHUKA?
5. Kakue konebaHus Ha3bIBalOT COOCTBEHHBIMU?

3aganus 00y4ar0mMMCH I CAMOCTOSAITeIbHOU padoThI:
Pemnte 3a1aun Mo MHAMBUAYATBHBIM KapTOUKaM.

JIABOPATOPHOE 3AHSATHUE Ne 10 no teme 4 (AyauTopHasi caMOCTOsITebHas paboTa).

3ananme: HayKTUBHOE M EMKOCTHOE COITPOTHUBIICHHS B LIENU IEPEMEHHOT0 TOKA.

Henan:
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- UI3YUUTH 3aBUCUMOCTb EMKOCTHOI'O U UHAYKTUBHOI'O COHpOTI/IBJ'IeHI/Iﬁ OT YaCTOTBHI HICPEMCHHOI'O
TOKA U TApaMETPOB DIIEMEHTOB.

Kparkue Teopermyeckue, CNpaBOYHO-WH(POPMANMOHHBIE M T.N. MATePHANIBI IO TeMe
3QHATHS:

B nienu nepeMeHHOr0 TOKa KpOMe PE3UCTOPOB MOTYT HCITOJIb30BAThCS KATYIIKA WHAYKTUBHOCTH
U KOHJEHCATOpBl. [[JIsl MOCTOSHHOTO TOKAa KATyIIKa WHAYKTHMBHOCTH HMEET TOJIBKO aKTHUBHOE
COIIPOTHUBJICHUE, KOTOPOE OOBIYHO HEBEIHMKO (€CJIM KaTyIIKa HE COICPKHUT OOJIBIIOE KOJIUYECTBO
BUTKOB). KoHJIeHCaTOp k€ B ILIEMM MOCTOSHHOTO TOKa MIpeacTaBisieT "pa3pbiB" (0ueHb OONbBIIOE
AKTUBHOE CONPOTHBICHKE). J[Js MEepeMEHHOr0 TOKa STH AJIEMEHTHI 00JalaloT CHelU(HUSCKUM
PCAKTUBHBIM COINPOTHUBICHUEM, KOTOPOE 3aBUCUT KaK OT HOMHUHAJIOB JIETaJICH, TaK M OT YaCTOTHI
MIEPEMEHHOTO TOKA, MPOTEKAIOIIEr0 Yepe3 KaTyIIKy U KOHICHCATOP.

Karyiika B 11enu nepeMeHHoro Toka.

Kouebanus cuitbl TOKA, IPOTEKAIOIIETO Yepe3 KaTyIIKY:

I = Inaysinat
BBI3BIBAIOT MMAACHUC HAIIPSIKCHUS Ha KOHIIAX!

u= Umﬂ.x Ein [:..l r+:l1—TJ

T
T.€. KoJieOaHus HaIIPAXKCHUA OIICPCIKALOT 110 (1)836 KoJIeOaHMsI CHJIBI TOKA Ha i

IIpousBeneHne LMKINYECKOM YAacCTOTbI HA WHIYKTUBHOCTb HA3bIBAlOT HMHAYKTUBHBIM CO
IPOTHMBIIEHHEM KaTymku: X1 = wl

Kak BUJIHO M3 BBIpaXXEHMsI, THAYKTUBHOE CONPOTHUBIICHUE HE SBISAETCS TOCTOSHHOM BEITMYUHOU
JUISL TAHHOW KaTYLIKH, a IPOMOPLUUOHAIBHO YacTOTe MEPEMEHHOI0 TOKa 4yepe3 KaTywky. [loatomy
aMIUIUTyAa KojeOaHWM cuibl TOKa |p B MPOBOAHMKE C MHAYKTUBHOCTBIO L mpH mocTosHHOMN
ammuntyzae U; HanpsbkeHus yObIBaeT 00paTHO MPOMOPLHUOHAIBHO YaCTOTE IEPEMEHHOTO TOKA:

KOH}IGHC&TOD B I TICPEMEHHOI'O TOKaA. HpI/I HN3MCHCHHWMN HAIPsAKCHUA Ha 06Knam<ax
KOHACHCATOpAa M0 TapMOHUYCCKOMY 3aKOHY:

U = Upax sinwt

3apsj ( Ha ero oOKIaaKaX U3MEHAEeTCs TaKKe 110 TAPMOHUYECKOMY 3aKOHY:

4 = Qmaxsinwt

3JICKTpI/IquKI/II71 TOK B ICTIM BO3HUKACT B PE3YJIbTATC USMCHCHUA 3apala KOHACHCATOpPA:
b= Imaxsln[mt+i,—rj

T
Konebanus HaIMpsKCHUA Ha KOHACHCATOPE OTCTAKOT 110 (1)336 OT KOJIcOaHUH CHIIBI TOKA Ha i

EmkocTtHOE COIIPOTUBJICHHUEC KOHJACHCATOPA:
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Ilepeyennb cpeacTB 00yueHHs], HCIIOJIb3YeMbIX HA y4eOHOM 3aHATHU: DPa0OTa BBIOIHSACTCS
IIPU [IOMOILLY BUPTYaJIbHOM J1JaOOpaTopuH.

HpaKaneCRne 3ala'um, 3aJaHusl, YIIPAKHCHUA
HpOBeCTI/I OIIBITHI ITO OIIPCACIICHUIO HHAYKTHBHOCTU KAaTYIIKH U €MKOCTH KOHZACHCATOpPA.

IHopsinok BbINOJIHEHHUS PA0OTHI:
Konaencarop
1. CocraBUTb NEKTPUUYECKYIO LIETIH
2. YCTaHOBUTbH CIEIYIOIINE 3HAYCHHS TapaMETPOB 1ICTH:
I'enepartop — Hanpspkenue (3pdexruroe) 100 B, wacrora 100 I'i;

Konnencarop — padouee nanpspxkenue 400 B, emxocts 10 Mx®;
Pesucrop — padouast momraocts 500 BT, conpotusienue 100 Om.

3. U3MeHsass eMkocTh KoHaeHcatopa oT 5 g0 50 Mx® (uepe3 5 Mk®D), 3anmucaTh IOKa3aHHS
BOJIbTMETPOB (Haps>KEHUE Ha KOHJEHCATOPE U Ha PE3UCTOPE)

4. Paccuntarh 3¢ ¢eKTUBHOE 3HAUYCHHE TOKOB, TEKYIIMX B LIEMH, B 3aBUCUMOCTH OT 3HAYCHUS
€MKOCTH KOHJIeHcaTopa (Ui 3TOro HaJa0 HaIpsDKEHHE Ha pPE3UCTOpe pas3feliuTh Ha €ro
COIPOTHBIICHNUE)

5. Onpenenuth 3HAYEHHUS] €MKOCTHBIX CONPOTHUBIEHUN KOHIEHCATOpa s COOTBETCTBYIOIIMX
3HaUEHUH ero eMKOCTH U CPABHUTE MX C PACCUYMTAHHBIMHU 1O popMyIie

6. YcranoButh éMkocTh KoHAeHcaTopa 10 mMx®d. M3menss dacrory rereparopa ot 20 go 100 I'm
yepe3 10 I'n, moBTopuTe M3MEPEHUS U PacdeThl EMKOCTHOTO CONPOTHUBIICHMS B 3aBUCHUMOCTH OT
4acTOThI IEPEMEHHOT'0 TOKa.

KaTymka iHIYKTUBHOCTH:

1. CocTaBUTb IEKTPUUECKYIO LIETIH

2. YCTaHOBUTH CIEIYIOIINE 3HAYCHHS TapaMeTPOB IIeTH:

I'eneparop — Hanpsxenue (3¢pdexrusHoe) 100 B, wacrora 100 I';

Karymika - uaayktuBHocts 50 MI'H;
Pe3ucrop — pabouas mouHocts 500 B, conporusnenue 100 Om.

3. NU3mensst uuaykTuBHOCTH Karymku ot 50 no 500 mI'H (wepe3 50 MI'H), 3amucaTh mokazaHus
BOJILTMETPOB (HampshKeHHe Ha KOHAEHCATOpEe U Ha PE3UCTOpE)

4. Paccuntare 3((peKTHBHOE 3HAYEHHWE TOKOB, TEKYIIMX B LEMH, B 3aBUCHUMOCTU OT 3HAYCHHS
WHAYKTUBHOCTH KaTymIKd (AJi1 3TOr0 HAJO0 HANpsDKEHHWE Ha PEe3UCTOpe pa3fefiuTh Ha €ero
COMPOTHBIICHNUE)

5. Onpenenute 3HAa4eHHUs] WHAYKTUBHBIX COINPOTUBICHUM KATYIIKH JJIi COOTBETCTBYIOLIMX
3HaYeHUH €€ NHAYKTUBHOCTH U CPAaBHUTE UX C PACCUUTAHHBIMHU IO hopmyre

6. YcraHOBUTH MHAYKTUBHOCTH KaTymku 100 mIH. M3menss gactory reneparopa ot 20 mo 100 '
yepe3 10 ', moBTOpUTE M3MEPEHUS U pacueThl MHAYKTUBHOIO COIIPOTUBIIEHMS B 3aBUCUMOCTH OT
Y4acTOTHI IEPEMEHHOT0 TOKa.

Tabauubl 1 BLIBOABI (0€3 popMyTUPOBKH):

[Toctpouth rpaduiku 3aBUCUMOCTEH WHIYKTHBHOTO U €MKOCTHOT'O COTPOTHBICHUN OT YaCTOTHI
IIEPEMEHHOT0 TOKA
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Cnenatb 1o rpadukamM COOTBETCTBYIOIIUE BBIBOIBI.

KoHTpoJibHbIE BONPOCHI, TECTHI, 32/1aHNUS 110 TeMe Y4eOHOr0 3aHATHS:
1. TToueMy eMKOCTHOE CONPOTHBIICHUE YMEHBIIACTCS C YBEIMYCHUEM YaCTOThI IEPEMEHHOTO TOKa,
WHIYKTUBHOE COIPOTUBIICHUE — YBEITUIUBACTCS?
2. KakoBbl pa3HOCTH (ha3 MEKITy TOKOM U HANPSHDKEHUEM JUIS KaTyIIKU M KOHACHCATOPa
3. B kakux equHUIIAX U3MEPSIOTCS EMKOCTHOE M HHIYKTHBHOE COTPOTHBIICHUS?
4, Kak 3anmceiBaeTcs aHayjor 3akoHa OMa uisi MakCUMalbHBIX (3(()EKTHBHBIX) 3HAYCHHUH IS
PEAKTUBHBIX JJIEMEHTOB — KOHJICHCATOPA U KATYIIKA HHAYKTUBHOCTH?

33[[3]-[1/15[ Oﬁy‘lalOIIII/IMCH JJIS1 CAMOCTOATEAbLHOM paGOTLI.
Pemmth 3aJlavy 110 HHAWBUAYAJIbHBIM KapTOYKaM.

JIABOPATOPHOE 3AHSATHUE Ne 11 no teme 5 (AyauTopHasi camOCTOsiITenbHast paboTa).
3ananmue: M3zydyenue n3o0paxeHus MpeaMeToB B TOHKOM JIMH3E.

Henan:
- U3y4YeHHE CIIOCOOOB oIpenesieHus] (POKYCHOTO pacCTOSHHs COOMparoliel M paccerBaroeit
JIMH3, IOCTPOEHUE U300paKEHUH B HUX.

Kparkue Teopernyeckue, cnpaBoYHO-UH(OPMALMOHHBbIE M T.I. MaTepUHabl IO TeMme
3aHATHSA:

JIuH3b1 IpeACcTaBIAIOT CO0O0M Mpo3payHble Tela, OrPaHUYEHHbIE ABYMSI IOBEPXHOCTAMH (0JHA U3
HUX 00BIYHO cepudeckas, a BTopas cepuueckast UM IIocKast), peJOMIISIOIIMMYU CBETOBbIE JIy4H,
crocoOHbIe (OPMHUPOBATH U300PAKEHUS TTPEIMETOB.

JIvH3a Ha3BIBAaETCA TOHKOM, €CJIM €€ TOJIIIMHA 3HAYUTEIbHO MEHBIIIE [0 CPABHEHUIO C paguycaMu
MIOBEPXHOCTEW, OrpaHUYMBAKOIIMX JUH3Y. lIpsaMas, mnpoxonsdmias yepe3 LEHTPbl KPUBHU3HBI
MOBEPXHOCTEW JIMH3bI, HA3bIBAETCS TJIABHOM ONTHYECKOW OChIO. JIJIsi BCAKOW JIMH3BI CYHIECTBYET
TOYKA, Ha3blBacMas OINTHUYECKMM LIEHTPOM JIMH3bI, JIeKallas Ha IJIaBHOW OINTHUYECKOM OCU U
oOrazaronast TeM CBOMCTBOM, YTO JIY4H, [IPOXOJIs Yepe3 Hee HE MPEIOMIISIFOTCS.

Ecnu myun, mapasyuienbHble TJIABHOM ONTHYECKOH OCH, MOCHIE TMPOXOXKICHUS dYepe3 JIMH3Y,
IIepeceKaloTCs, TO JIMH3a Ha3bIBaeTCS COOMpAOIel, a TOYKa IepecedeHMs Jyded Ha3bIBaeTCs
¢dokycom nuH3bl. Ecnm mydn, napasuienbHbie TIaBHON ONTHYECKOH OCH TOCIe TIPOXOXKICHUS Yepes3

JIMH3Y pacxXoasTCs, TO JIMH3a Ha3bIBACTCA paCCGI/IBaIOHICI\/’I.

dopMyna TOHKOW JIMH3bI UMEET BU/L:

Trac d- pacCcTodHueC OT NpCAMETA N0 JINH3BI; f- PaCCTOAHHUEC OT JIMH3BI 10 I/I306pa)KeHI/I$I.

3HaKkM mepes claraéMbIMU B 3TOM (hopMysie ONpenesstoTcs THIIOM JUH3BI (coOMparomas Uiu
pacceuBaroias) ¥ BUAOM U300paxeHHs (IeHCTBUTEILHOE UM MHUMOE).

Bennuuna, oOpatHas pOKyCHOMY pacCTOSHUIO, HA3bIBACTCS ONTHUECKOM CUIION JTMH3BI:

D—l
~F
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Kaxnas nuH3a npu 3alaHHOM PACCTOSHMM OT MpeaMeTa JI0 JIMH3bl JaeT ONpeleleHHOE
yYBEJIMYEHHUE, TOJ KOTOPHIM IOHUMAETCSl OTHOIIEHWE JHMHEMHBIX pa3MepoOB H300paxKeHHUs K
JIMHEMHBIM pa3Mepam Ipeamera:

riae H - nuneiHbie pa3Mepsl H300paXkeHust; N - THHEHHbBIC pa3Mephl IpeaMeTa.

Ilepeyennb cpeacTB 00y4eHUs1, HCNOJIb3yeMbIX HA Y4eOHOM 3aHATHM
OnTuueckasi cCKamMbsl ¢ IoJICTaBKamMu; coobuparomasi L1 u paccenBaromas L2 nuH3bI; OCBETUTENH
S; skpan 3.

[IpakTuyeckue 3aga4u, 3aJaHNUs, YIIPAKHEHHUS:
W3y4anth criocoOsl onpezaenieHus: (OKYCHOTO PACCTOSIHHSI COOMPAIOIICH U paccenBarOIIeH JIMH3,
MOCTPOUTH N300pAXKEHHM B HUX.

IMopsaok BhIMOTHEHUS PadoTHI:
1. YcTaHOBUTH 9KpaH Ha JOCTATOYHO yIAIIEHHOM PACCTOSHUHM OT OCBETUTEINS. PacrionokuTh MEXIy
9KPaHOM M OCBETUTEJIEM COOMPAIONUIYIO JINH3Y, U IUIAaBHO MEpeMeNIas €e BAOIb ONTUYECKON CKaMbU
710 TIOJTYYEHHUS Ha SKPaHe PE3KOro N300paKeHHS MpeaMeTa (CeTKH).
2. U3meputh paccrosinue oT npeamera d u ero nzo0pakeHus: Ha dKpaHe f 10 ONTHYECKOro IeHTpa
JUH3bL. VI3MepUTh MO0KEHNE DKpaHa.
3. OnbIT NOBTOPUTH HE MEHEE TpeX pa3 MpH PA3IUYHBIX PACCTOSHUAX HKpPaHa OT OCBETHTEJS.
PesynbraT n3mMepeHunii 3aHeCTH B TaOIHUITY.
4. OmpenenuTtb, MONb3ysAch Ghopmymnoii (1), rmaBHOe (POKyCHOE paccTOSTHUE COOMpAIONIEH TUH3HI B
Ka)XJIOM OTIBITE U HAWINTE CpeHee 3HAUCHHE.
5. Paccunrtare yBenuueHHe JIMH3bI MOJIB3YSICh (popmMyIioif (2)
6. Caenarp mMoCTpOSHHE X0/1a OCHOBHBIX JIy4eH B JINH3E.

Tabauusbl 1 BLIBOABI (0€3 GopMYyJITHPOBKH):

Ne d, cm f, cm F,em Fep, ecm

WIN|F-

KoHTpoJibHbIe BONIPOCHI, TECTHI, 321aHUS 110 TeMe Y4eOHOI0 3aHATHUS:
1. ChopmynupyiiTe 3aKOHBI OTPaKEHUS U IPEJTOMIICHUS CBETA.
YeMm oTiIMYaeTCs OTHOCUTENIbHBIN MMOKa3aTeNb MPeIOMIIEHHUS OT aOCOIIOTHOr0?
3. PacckaxxuTe 0 ITMH3€E U ee BUJaX.

N

3apanus 00y4arOIMMCH JJI1 CAMOCTOSAITEIbHOM padoThI:
1. TTocTpouTh M300paKEHUE TIPEAMETA, 3aMEHUB B JTAOOPATOPHOU paboTe COOMPAIOIIYIO JIMH3Y Ha
paccenBaroIIyIO
2. Pemmmth 3a/1a4¥ 110 MHIUBHIYAJTLHBIM KapTOYKAM.

JIABOPATOPHOE 3AHSATHUE Ne 12 no teme 5 (AyauTopHasi caMOCTOsITebHas paboTa).

3ananmue: M3zyuenue natepdepennnn u nudpakiuu ceera.

47



Iesb: 5KCrIEpUMEHTATFHO U3YYUThH SABJICHHE HHTEPPEPEHIIMU U TUPPAKIUN

Kparkue Teopernyeckue, CnpaBoYHO-HH(OPMALMOHHBIE W T.I. MaTepHaJbl IO TeMme
3aHATHA:
WutepdepeHiyisi — SBICHUWE XapaKTepHOE s BOJH JIIOOOH NPUPOABI: MEXaHHYECKHX,
JJIEKTPOMAarHUTHBIX.
HNuTepdepenuuss BOJH — crodcenue 6 npocmpancmee 08yx (Uau HecKoNbKux) 60.H, npu
KOMOPOM 8 PA3HBIX €20 MOYKAX NOAYYAemcs yCuileHue uny ociadaeHue pesynbmupyiowell 60aHbl.
OOb1uHO MHTEp(EepeHINs HAOMIOACTCS MPU HAIOKEHUH BOJH, MCIYIIEHHBIX OJHUM M TEM K€
VCTOYHUKOM CBE€Ta, NPUUICAIIMX B JaHHYIO TOYKY pasHbIMU IyTsaMH. OT IBYX HE3aBUCHUMBIX
HCTOYHHKOB HEBO3MOXKHO IMOJYYUTHh WHTEP(HEPEHIIMOHHYIO KAPTHHY, T.K. MOJIEKYJIBI WM aTOMBI
U3JIy4alOT CBET OTHEJBHBIMU LYTaMH BOJIH, HE3aBHCHMO IpYr OT Apyra. ATOMBI HCIIyCKAarOT
OOpPBIBKM CBETOBBIX BOJIH (I[yrH), B KOTOPHIX (ha3bl Koynebanuit ciaydaiineie. Llyru uMeror mHy
okoso Imerpa. ILlyrm BOJIH pa3HBIX AaTOMOB HaJaralTCs JApYyr Ha JApyra. AMIUIMTyAa
PE3YABTHPYIONINX KOJeOAHH XAaOTHYECKH MEHSETCS CO BPEMEHEM Tak ObICTpO, YTO TJla3 He
yCIIEBAET 3TY CMEHY KApTUH NIO4YyBCTBOBaTh. [103TOMY 4enOBEK BUAUT NPOCTPAHCTBO PABHOMEPHO
ocBenieHHBIM. /[ oOpa3zoBaHusl YCTOHYMBOW HMHTEp(HEPEHIIMOHHOW KapTUHBI HEOOXOIUMBI
KOT€pPEHTHbIE (COrIacOBaHHbIC) UCTOYHUKU BOJIH.
KorepeHTHBIMU Ha3b186a10MCs BONHbL, UMEIOWUE OOUHAKOBYIO YACMOMY U NOCMOAHHYIO PAZHOCMb
das.
AMIUIMTYAA pe3yiabTUPYIOIIEro cMmelleHus B Touke C 3aBUCUT OT pPa3HOCTH XOJa BOJIH Ha
paccrosauu dp — d.
YciaoBue Makcumyma
(Ad :dz-dl )
rne k=0; £ 1; £2; £3;...
(paznocms X00a 80NIH paAGHA YEMHOMY YUCTY NOLYBOJIH)
Bomnb! ot ucrounnkoB A u b ipuayt B Touky C B 0IMHAKOBBIX (pa3ax M “yCUIISAT APYyT apyra’.
QA=05 - (ha3bl KoaeOaHM
A@=0 - pazHOCTh Qa3
A=2Xmax — AMIUIUTYZ1a PE3YIbTUPYIOLIEN BOIHBI.
YciaoBue MUHUMYMA
(Ad:dz-dl)
rae k=0, £ 1; £ 2, + 3, ...
(pasnocms X00a 601H pa6HA HEYEMHOM) YUCTY NOLYEOJIH)
Boansl ot uctounukoB A u b npuayt B Touky C B ipoTuBodaszax u “rnoracst Ipyr apyra’.
QAFOE - ha3bl KoneOaHmi
A@=n - pa3HOCTb (a3
A=0 — amIuInTy1a pe3yabTUPYIOLIEN BOIHBI.
NuTepdepeHunoHHAasT KApTHHA — pEryjsipHOE uepenoBaHuWE oOO0JacTel MOBBIMIEHHON U
MOHMKEHHOW NHTEHCUBHOCTH CBETA.
HNuTepdepenuus cBera — MPOCTPAHCTBEHHOE IMEpepaclpe]esieHne HSHEPrud  CBETOBOIO
U3ITyYEHUS TIPU HAJI0KEHUH JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH.
Bcenenctue nudpakuuy cBET OTKJIOHSETCS OT MPSIMOJIMHEMHOTO pacnpocTpaHeHUs (Hampumep,
0JIM3H KpaeB MPEensITCTBUM).
Judpakuus — a61eHue OMKIOHEHUs BOJHbL OM  NPAMOIUHEUHO20 PACNPOCMPAHEHUs Npu
NPOX0JICOeHUU Yepe3 Mable OMEepCmus U c2UOAHUY 80IHOU MAbIX NPENIMCmeUll.
YcnoBue mposiBienusi auppakuuu: d < A, rae d — pasmep NpernsITCTBHSI, A - JUIMHA BOJIHBL
Pa3mepsl npensTcTBUi (OTBEPCTHI) TOMKHBI OBITH MEHBILIE WIM COU3MEPUMBI C JUTMHOMN BOJIHBI.
Cywecmeoganue 3moco s6neHus (Ougpaxyuu) ocpanudueaem o0061ACMb NPUMEHEHUS 3AKOHOG
2eoMempuiecKoli ONMuKY U A615emcs NPULUHOL npedena paspeuiaioujeli CnocoOHoCmu ONMU4eCcKux
npubopos.
JAudpakunoHHasi pemieTka — ONTUYECKUA MPUOOP, TPEACTABISIONINN COO0N MEPUOIUIECKYIO
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CTPYKTYpPY U3 OOJBIIOTO YHUCIA PETYISIPHO PACHOIOKEHHBIX 3JIEMEHTOB, HA KOTOPBIX MPOUCXOIUT
mudpaxnus ceera. LLTpuxu ¢ onpeaeneHHbIM U MOCTOSIHHBIM TSI JAHHOM JU(PPAaKIIMOHHON pEeIeTKU
npoduIeM MOBTOPSIOTCSA Yepe3 OMUHAKOBBIA MpomexyTok d (mepuon pemierku). CrnocoOHOCTh
TU(PPaKIMOHHOM PEIIETKH PacKIaIbIBaTh MAAAIONINI Ha Hee yYeK CBETa MO JIJIMHAM BOJH SBJISIETCS
€€ OCHOBHBIM CBOWCTBOM. Pa3innuaroT oTpakaTenbHbIE U MPO3padyHble TUPPAKIUOHHbBIE PEIIETKH. B
COBpEeMEeHHbIX NPUOOPAX NPUMEHSIOM 8 OCHOBHOM OMpPajicameibHvle OUPPAKYUOHHbIE PeUUemKU.

YcaoBue HaO0AeHUA TMPPAKIMOHHOT0 MAKCUMYMA:
d-sinp=k-A, tne k=0; = 1; + 2; £ 3; d - mepuon pemieTky, ¢ - yroJy, moj KOTOPbIM HaOIt01aeTCs
MaKCHUMYH, a A - JUTMHA BOJHBI.

N3 ycnoBust Makcumyma cienyet sing=(k-A)/d .

[Tycts k=1, Torna sing,,=A,/d u sinp,=Ay/d.

W3BecTHO, 4YTO Ayy>Ag , CIAEIOBATENBHO SiNg,,>Ssingy. T.K. Y= sing, - QyHKIHMS  BO3pacTaromasi,
TO Pip= Pgp

[ToaTomy (hroneToBslii BET B AUPPAKIIMOHHOM CIIEKTPE pacloiaraeTcs OJIMKe K IEHTPY.

B aBnenusx mntepdepeHInu U Audpakiyy cBeTa coOJI0aeTCsl 3aKOH COXpaHEeHHs dHepruu. B
o0iacti MHTEpPEPEHIIMH CBETOBAasi DHEPTUS TOJIBKO MEpepaclpesersieTcs, He NPEeBpalasch B
Jpyrue BUABI SHeprun. Bo3pactanue sHEpriH B HEKOTOPBIX TOUYKAaX HHTEP()EPEHIIMOHHON KapTHHBI
OTHOCHUTEIIbHO CYMMapHOW CBETOBOM SHEPTrUU KOMIEHCUPYETCS YMEHBIICHHEM €€ B IPYTHX TOUKaX
(cymmapHasi CBETOBasi SHEPTUSl — 3TO CBETOBAs SHEPrUsl JBYX CBETOBBIX MYYKOB OT HE3aBHUCHMBIX
UCTOYHUKOB). CBETIIBIE MMOJIOCKH COOTBETCTBYIOT MAKCUMyMaM SHEPTHH, TEMHbIE — MUHUMyMaM

Ilepeyenb cpeacTB o0yuyeHHsl, MCIOJIb3yeMbIX HA Y4eOHOM 3aHSTHU: MBUIBHBIA pPacTBOp,
MIPOBOJIOYHOE KOJIBI0, KATPOHOBAs TKaHb

ITopsinok BbINOJIHEHUS PadOTHI:
OnbiT 1: OnmycTuTe NPOBONOYHOE KOJIBLIO B MBUIBHBIM pacTBop. Ha mnpoBosoyHOM KoJIBLIE
noJlyyaeTcsi MbUIbHas IUIEHKA. Pacmosoxute e€ BepTukaibHO. HabOmiomaem cBetTiible U TEMHBIE
TOPU30HTAIIBHBIE TIOJIOCHI, U3MEHSIOIINEC 110 IIMPHUHE 110 MEPE U3MEHEHHUSI TOIIIHHBI

Obvscuenue. IlosiBIIeHNE CBETIBIX U TEMHBIX TOJOC OOBIACHIETCS MHTEpP(hEpEeHIMeld CBETOBBIX
BOJIH, OTPAXEHHBIX OT MOBEPXHOCTH IUICHKH. TpeyroidbHUukK d = 2h. Paznocms xo0a ceemoguvix 60JiH
paena yoeoeHHou monwyune naéuku. [Ipy  BEpTUKATBHOM pACHONOKEHUU IUIGHKA HMeEeT
KITMHOOOpa3Hyto popmy. Pa3HOCTH X07a CBETOBBIX BOJH B BepXHE €€ yacT OyleT MeHbIIe, YeM B
HIDKHEN. B Tex MecTax IUIeHKH, T/Ie pa3HOCTh X0/1a paBHA YETHOMY YHCITY TIOJYBOJIH, HAOIIOJAI0TCS
CBETJIBIC TIOJIOCHI. A TIpM HEYETHOM YHCJIE TOJYBOJIH — TEMHBIC TOJIOCHL. [ OpHU30HTAIBHOE
pacmoIokKeHHe MOJI0C OOBSICHSIETCS TOPU3OHTAIBHBIM PACHONIOKEHUEM JIMHUNA PaBHOW TOJIIMHBI
MJICHKU.

2. OcBemaeM MBUTBHYIO TUICHKY O€JIbIM CBETOM (OT Jiamribl). HaOmomaeM OKpaleHHOCTh CBETIIBIX
MI0JIOC B CIIEKTPAJIbHBIE 1IBETA: BBEPXY — CUHUN, BHU3Y — KPACHBII.

Obvscnenue. Takoe OKpalIMBaHUE OOBSCHIETCS 3aBUCUMOCTBHIO TOJOXKEHHUS CBETIBIX IMOJIOC OT
JUTMHBI BOJIH MAJAI0IIET0 I[BETA.

3. HabGmromaem Takke, 9TO MOJIOCKI, PaCIIUPSISACH M COXPaHss CBOIO (OpMY, TIEPEMEIIAIOTCS BHU3.
Ecnu Boconb30BathCsi CBETOUIBTPAMHU M OCBEIIATh MOHOXPOMAaTHYECKUM CBETOM, TO KapTHHA

uHTepdepeHIN MeHseTCs (MEHSIETCs YepeIoBaHNE TEMHBIX U CBETJIBIX MOJIOC)

ObwvscHenue. ITO OOBSICHIETCS YMEHBIIICHUEM TOJIIUHBI TIIEHKH, TaK KaK MBUIBHBIN pacTBOP

OTBETHTE Ha BOIPOCHL:

[ToueMy MBUTBHBIE TTY3bIPH UMEIOT PATY>KHYIO OKPACKy?

Kakyro ¢popmy UMEIOT paayKHbIE TOJIOCHI?

[Touemy okpacka my3bIpsi Bce BpeMs MEHsIETCs1?

OnpiT 2: TmarenbHO NPOTPUTE JBE CTEKISIHHBbIE IUIACTUHKU, CIOXKHUTE BMECT€ U COXMHTE
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naneiamu. M3-3a HenaeanbHOCTH (OPMBI CONMPUKACAIOMINXCS TOBEPXHOCTEH MEXY TUIACTUHKAMH
00pa3yroTCcs TOHUAMIINE BO3yIIHbIE TyCTOTHI.

Obvsacuenue: 110BepXHOCTHU IJIACTUHOK HE MOTYT OBbITh COBEPILIEHHO POBHBIMH, 103TOMY
COIPHUKACAIOTCSI OHU TOJIBKO B HECKOJIBKUX MecTaX. BOKpyr 3TuX MecT 00pa3yroTcs TOHYanIme
BO3YIIHBIEC KJIMHBS Pa3InYHON (OpMBI, Jaromue KapTHHy nHTepdepenunu. B mpoxomsimiem cBere
ycioBre Makcumyma 2h=kl
OTBeTbTE Ha BONPOCHI:

1. Tloyemy B MecTax CONPUKOCHOBEHUS IUIACTHH HAOIONAIOTCS SPKHE PadyKHbIE KOJIbLIEOOpa3HbIe
WIN HeTIPaBMIIbHOW ()OPMBI TIOJOCHI?

2. Ilouemy c W3MEHEHHEM Ha)XMMa M3MEHAIOTCA (opMa M pacHoiokeHHe HHTEP(HEepPEeHLMOHHBIX
nosioc?

OnbiT 3. PaccMoTpuTe BHMMATEIBHO IO Pa3HBIMU yIJIaMHM OBEPXHOCTh KOMIAKT-IUCKa (Ha
KOTOPYIO IPOU3BOJAUTCS 3aIINChH).

Obvsacuenue: SIpkocTh NU(PPAKLUOHHBIX CHEKTPOB 3aBUCUT OT YAaCTOThl HAHECEHHBIX Ha JHUCK
OOpO3J0K U OT BEJMYMHBI yria naaeHus jgydei. [loutu nmapamienbHble Jy4dH, NaJarole OT HUTH
JIAMITBI, OTPaXalOTCS OT COCEAHMX BBITYKJIOCTeH Mexay Ooposnkamu B Toukax A u B. Jlyun,
OTpa)XEHHBIE I10/1 YIJIOM PaBHBIM YTy Ia/IeHus, 00pa3yoT U300pakeHNe HUTH JIaMIlbl B BUJIE 0o
auHUU. Jlydu, OoTpakeHHBIE MO/ MHBIMH YIJIAMH UMEIOT HEKOTOPYIO Pa3HOCTb XO/a, BCIEJCTBHUE
Yero NPOUCXOIUT CI0XKEHUE BOJIH.

Uro BeI HaOmomaere? OObscHuTe HaOMIOHaeMble siBieHHS. Onummre WHTEP(EPESHIIMOHHYIO
KapTUHY.

IloBepXHOCTh KOMIIAKT-AMCKA NPEACTABIsIET COOOH CHUPAJIbHYIO JIOPOKKY C ILIAarom
COM3MEPUMBIM C JUIMHOW BOJHBI BHIMMOro cBeTa. Ha MenKoCTpyKTypHOH IOBEpXHOCTH
NPOSIBIAIOTCS TU(PAKIIMOHHBIE U MHTEP()EPEHIMOHHBIC SIBICHUS. BIMKN KOMIAKT- JHUCKOB HMEIOT
PangyKHYIO OKpacKy.

OmnbIT 4. [TocMoTpuTE CKBO3b KalIPOHOBYIO TKaHb HAa HUTH ropsuieil ammsl. [loBopaunBas TkaHb
BOKpYT OCH, 1o0eiiTech YeTKON TU(PPaKIIMOHHOM KapTHUHBI B BUJIE ABYX CKPEIIEHHBIX MO/ MPSIMbIM
yriaoM U paKMOHHBIX MOJIOC.

Obvsacuenue: B uieHTpe Kpecta BuAeH AUGPaKIMOHHBIN MakcumyM Oenoro mBeta. [lpu k=0
Pa3sHOCTh XO/a BOJH paBHa HYIIO, MOATOMY LIEHTPAIbHBIM MaKCUMyM MOJIydaeTcst Oejoro ILBeTa.
Kpect momywaercs moToMy, YTO HUTH TKaHHM MPEACTaBISAIOT cOOOMl JIBE CIIOXKEHHBIE BMECTE
TU(PaKLIMOHHBIE PEIIETKU CO B3aUMHO NMEPHEeHIUKYIAPHBIMU 1IessiMu. [losiBlIeHNe CeKTpaIbHBIX
IIBETOB OOBSICHSIETCSA TEM, YTO OEJIbI CBET COCTOUT M3 BOJIH Pa3IMYHOMN JUIMHBIL. JndpakinoHHbII
MaKCHMYM CBETa Ul Pa3JIN4HbIX BOJIH MTOJIy4aeTCs B PA3JINYHBIX MECTaX.

3apucyiite HaOMOgaeMBbIi TUPpaKkInOHHBINA KpecT. OOBsICHUTE HAOII0OJaeMbIE SBJICHHUS.

OmnwIT S.

Judpakuus Ha MaJIOM OTBEPCTUH

Yto6bl IpoHadII01aTh Takylo nudpakinio, HaM noTpedyeTcs MIOTHBIN JUcT Oymaru u Oymnaska. C
MOMOIIbIO OyJIaBKH J€JIaeM B JINCTE MaJI€HbKOE OTBEPCTHE. 3aTe€M IMOAHOCUM OTBEPCTHE BINIOTHYIO K
rya3zy 1 HabJro1aeM sIpKUii UICTOUYHUK cBeTa. B aToM ciy4ae BuaHa audpakius csera

3anumuTe BBIBOA. YKaXHUTE, B KAKUX W3 MPOJETAHHBIX BaMU ONBITOB HAOIIOAATIOCH SIBICHUE
uHTepdepeHy, a B Kakux audpaxknuu. [Ipusenure npumepsl uHTEpdEpeHINMH U JUPPAKIIH, C
KOTOPBIMU BbI BCTPEYAIIUCH.

KoHTpoJibHbIe BONPOCHI, TECTHI, 32/1aHNUSI 110 TeMe Y4eOHOr0 3aHSITHsI:
1. Yro takoe cBer?

2. Kewm Obu10 10Ka3aHO, YTO CBET — ATO AJIEKTPOMArHUTHAsI BOJIHA?
3. KaxkoBa ckopocTh cBeTa B Bakyyme?
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KTo oTkpbu1 HHTEpdEpeHuuio cera’?

YeM 00OBsICHSICTCS paly’KHAs OKpacka TOHKHX HHTEP()EPESHIIMOHHBIX TICHOK?

MoryT i1 uHTEp)EepUPOBATH CBETOBBIC BOJIHBI MAYIIHUE OT IBYX AIEKTPUUCCKUX JIAMIT HAKAIUBAHUS?
[Touemy?

[Touemy TOJICTHIN cI0W HE)TH HE UMEET PATyKHON OKpacKu?

3aBHUCHUT JIU MOJIOKEHHUE TJIABHBIX TU(PPAKIIMOHHBIX MAKCHMYMOB OT YHCJIA MIETICH PEIICTKH?
[Touemy BuIMMas pajy’kHasi OKpacka MBUIBHOM TUICHKH BCE BPEMSI MEHSIETCS?

4.1.2. MIACBMEHHAS ITPOBEPKA
IMNCBMEHHAS ITPOBEPKA Nel mo teme 1 (AyauTopHas caMOCTOSsITeIbHas paboTa).
Tema 1: MEXAHUKA
BAPHUAHT 1

3ananue Ne 1

Touka aBHUranach B Te4eHHHU 15 cek co CKOpOCThiO 5 M/c, B TeueHuu 10 cek co CKOpPOCThIO 8 M/C U
B TEUCHHH 6 CeK cO CKOpocThIo 20 M/c. OnpenenuTh CpeaHIOI0 CKOPOCTh ITYTH TOYKH.

3aganue Ne 2

KameHnb, OpolIeHHBIN TOPU30HTAJIBHO ynan Ha 3emito yepe3 0,5 CeKyHIbl Ha PAacCTOSIHUM S
METpPOB MO TOPH30HTaNU OT Mecta Opocanus. C kakoil BbICOTHI OblT OpomieH kameHb? C Kakoit
HAYaJLHOW CKOPOCTHIO OH ObLI OpomieH? C KakoW CKOPOCTBhIO OH yman Ha 3emiro? Kakoit yron
COCTaBIISIET TPAECKTOPUS KAMHS C TOPH30HTOM B TOYKE €r0 MaJIeHUs Ha 3eMITI0?

3aganue Ne 3

HeBecomblii 010K yKperuiéH Ha BepUIMHE HAKJIOHHOM MJIOCKOCTH COCTaBJISIOIIEH ¢ TOPU30HTOM
yrox 30°. Tupu A u B paBroro Beca P =9,8 H coeiHEHbI HUTHIO H IEPEKHHYTHI depe3 61ok. Haiiru:
1) Yckopenue, ¢ KOTOpBIM ABMXKYTCS TUPH, 2) HAaTshDKeHUE HUTH. TpeHueM B OJI0Ke, a Tak)Ke TPEHHEM
rupu B 0 HaAKJIOHHYIO MJIOCKOCTh IPEeHEOpeyb.

3aganue Ne 4

C HenoJBMKHOM HAKJIOHHOM IUIOCKOCTH C YIJIOM HAakKJIOHA @ = 30° x TOPU30HTY HA4YMHACT
CKOJIB3UTh Teno Macchl M = 1 kr. HaiiTu, xakyto CKOpOCTh OyAe€T HMMETh TENO Yy IMOJHOXKHS
HaKJIOHHOM MJI0CKOCTH, ecin e€ Bricota h = 1 meTp. Koadduument tpenus o miockocts f = 0,2.

BAPUAHT 2

Samganue Ne 1

Tpu yeTBepTH CBOETO MYyTH aBTOMOOMWIIb MPOMIEN CO CKOPOCThIO 60 KM/4ac, a OCTaIbHYIO YacTh
myTH co ckopocThio 80 km/gyac. KakoBa cpeaHsisi CKOPOCTh MyTH aBTOMOOWIIS?

3ananue No 2

Koseco, Bpamasich paBHO3aMeJIEHHO, MPU TOPMOXXEHHH YMEHBIIHMJIO CBOK CKOpPOCTh 3a |
MuHyTy ¢ 300 00/MuH, no 180 o6/munH. HaliTu yrioBoe yckopeHHE Kojeca W YHCIO 0OOpOTOB,
C/IEJIaHHBIX MM 3a 3TO BpPeMSI.

3amanue Ne 3

HeBecoMmprii 6510k yKperui€H Ha BepUIMHE HAKJIOHHOM MJIOCKOCTH COCTAaBIISIONICH ¢ TOPU30HTOM
yromu 30°. I'upu A u B paBHoro Beca P =9,8 H coenuHeHbI HUTBIO M IEPEKUHYTHI Yepe3 0s1ok. Haiitu:
1) YckopeHnue, ¢ KOTOPBIM ABMKYTCS THpH, 2) HaTsDKeHUE HUTU. TpeHueM B OJoKe mpeHeOpeyb.
KoaddurmenT Tpenus rupu 0 HAKIOHHYIO TIIOCKOCTh paBeH 0, 1.

3amaune Ne 4
Opynue, KECTKO 3aKPEIUIEHHOE Ha JKEJIE3HOIOPOKHOM Tu1aTdopme, TPOU3BOIUT BHICTPEIN BIOIh
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IIOJIOTHA JKEJIE3HOM JOPOTH IOJ YIJIOM 30° k nmuHEE ropu3oHTa. ONpenenanuTb CKOPOCTh OTKaTa
m1aTdOpMBI, €CITU CHAps BbUIETaeT co ckopocThio 480 m/cek. Macca miatdopmel ¢ opyaueM U
cHapsanamu 18 ToHH, Macca cHapsaa 60 kr.

BAPUAHT 3

3amanue Ne 1

Teo mpouuio nepByro NOJOBUHY ITYTH 33 BpeMsl 2 CEKYH/Ibl, @ BTOPYIO IIOJIOBUHY ITYTH 3a BpeMmsl 8
cexkyHa1. OnpenenuTb CpeIHIOI CKOPOCTh MYTH, €ClIU JuiHa TyTu 20 METpoB.

3ananue Ne 2

Mstu 6pocmi co ckopocThio 10 M/c moa yriiom 40° x ropu3oHTy. HailTu: Ha Kakyi BBICOTY
IIOJIHUMETCS Ms4, Ha KAKOM PacCTOSIHUU OT MecTa OpocaHus OH yHaa€T Ha 3eMJII0, CKOJIbKO BpEMEHU
oH OyneT B aABkeHuU. COMpPOTHUBIIEHUE BO3AyXa HE YUUTHIBATD.

3amanue Ne 3

HeBecomprii 650K yKpemiéH Ha BEpUIMHE ABYX HAKJIOHHBIX IUIOCKOCTEW cocTaBisiom0ux ¢
TOPU30HTOM YIJIBI 30% n 45°. I'upu paBHOIT Macchl | KT COEAMHEHBI HUTHIO U IEPEKUHYTHI 4epe3 OJIOK.
Haiitu: 1) yckopeHue, ¢ KOTOPbIM JIBHXYTCS TUPH, 2) HaTsDkeHue HUTU. Koadduuuentsr Tpenus
I'Hpb O HAKJIOHHBIE MJI0CKOCTU paBHbI 0, 1.

3aganue Ne 4
[Tpu cxopoctu 15 KM/4ac TOpMO3HOH IyTh aBTOMOOWIA paBeH 1,5 M. Kakum Oyner TOpMO3HOIA
nyTh Ipu ckopocTH 90 kM/49ac? YckopeHHne B 000uX CiIydasx OJHO U TO XKe.

BAPUAHT 4

3ananue Ne |

JIBIDKCHIE MaTepHaTbHON TOUYKH 3a/aH0 ypaBHeHHeM X = At + B, rie A = 4 m/c, B = -0,05
M/c?. OmpeseTTh MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh TOYKH paBHa Hymo. HaiiTu yckopeHue
TOYKH B 3TOT MOMEHT BPEMEHHU.

3ananue Ne 2

Koneco paanycom 10 cm Bparaercs ¢ MOCTOSIHHBIM YITIOBBIM yckopeHueM 3,14 pan/cex. Haiitu
JUI TOYEK Ha 000/1€ KoJieca K KOHIlYy IEpBOM CEeKYH/Ibl IIOCIIe Hayalla IBUKEHHUS: YIIIOBYIO CKOPOCTh;
JUHEHHYI0 CKOPOCTh; TAHTCHIIMAJIbHOE YCKOPEHHE; HOPMAJIbHOE YCKOPEHHUE; MOJHOE YCKOPEHHE;
yroJl, MEXJly HallpaBJICHUEM IIOJHOTO0 YCKOPEHHUS U PaIuyCcOM KoJeca.

3ananue Ne 3

Teno neXUT Ha HAKIOHHOW IJIOCKOCTH, COCTABIIAIOIIEH YTroJl 4% ¢ ropu3oHToM. IIpn xakom
npe/ieIbHOM 3HaUYeHUHU KO3(PPUIeHTa TPEeHHs TeN0 HAYHET CKOJIB3UTh MO0 HAaKJIIOHHOM TIOCKOCTH?
C KakuM ycKopeHHeM OYJIET CKOJIb3UTh TEJIO IO IMIIOCKOCTH, ecii Kodddurment tpenus paseH 0,037
CKOJBKO BpeMeHM MOTpedyercs I NpoxXokaeHus npu 3Tux ycioBuax 100m mytu? Kakyro
CKOpOCTh OyzieT UMeTh TeJo B KoHIe 3Tux 100 m?

3amaune Ne 4
Macca chapsina 10 kr. Macca ctBona opyaust 500 xr. Ilpu BbicTpene cHapsii MHOJydaer

kuHeTHYecKyio sHepruio 1,5 10° k. Kakylo KHHETHYECKYIO SHEprHI0 MONYYHT CTBOJN OPYIHS

BCJIEJICTBHE OTHAYN?
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IMNCBMEHHAS ITPOBEPKA/KOHTPOJIBHASI PABOTA Ne2 o teme 2 (AynutopHast
CaMOCTOSITeIIbHAs paboTa).

Tema 2: OCHOBBI MOJIEKYJISAAPHON ®W3UKH U TEPMOJINHAMMKA

BAPHUAHT 1

3ananue Ne |

B munmunap mmwmHOM 1,6 M, 3aIIOTHEHHBIA BO3IYXOM IPU HOPMaJIbHOM aTMOC(epHOM JaBieHUU
HayaJli MEJUJICHHO BJBHUTaTh MOPUIEHb IUIOWAABI0 ocHoBaHusi 200 eM?. Onpenenuts cuiy,
JEHCTBYIOILYIO Ha MOPILIEHB, €CJIU €r0 OCTAHOBUTH Ha paccTostHUK 10 ¢M OT JHA HMIUHApA.

3ananue Ne 2

Koadpdumuent auddysun kuciaopoma npu temmneparype 0 °C pasen 0,19 em?/e. Onpenenurpb
CPEIHIO0 UTHHY CBOOOHOTO MpoOera MOJICKYIIbI KUCIOPOIa.

3aganue Ne 3

Tpéxaromusrit ra3 noa aasienuem 240 klla u remneparype 20 °C 3anumaet 006EM 10 1uTpOB.
Onpenenuth TEMI0EMKOCTH 3TOTO rasa MpH MOCTOSHHOM J1aBIICHUH.

3ananue Ne 4

Bopopon npu HOpMalbHBIX yciaoBHsIX uMen 00bém 100 v°. HaiiTi u3MeHeHue ero BHYTpEHHEI
SHEPrUH NMPHU aInadaTHOM pacIIupeHuu 10 oosEma 150 M.

3aganue Ne 5

WneanpHas TeruioBas mammuHa padotaet o nukiy Kapuao. Temneparypa Terootaaruuka 500 K,
temneparypa oxmnanutens 250 K. Onpenenuts Tepmuyeckuit KI1/] nukia, a Takxe padboTy pabouero
BEIIIECTBA MPU U30TEPMUUYECKOM PACIIMPEHUH, €CIIH paboTa uzorepmuueckoro cxarus 70 Jx.

BAPUAHT 2

3aganue Ne 1

B ©Oamione BMectumocThio 15 nutpoB Haxomutcs aproH noxa nasiaeHuem 600 xIla u mpu
temneparype 300 K. Korma u3 6amioHa ObII0 B3STO HEKOTOPOE KOJHUYECTBO Tas3a JaBJICHHE B
6aumone monusminock 10 400 klla, a remneparypa ycrtanoBuiacsk 260 K. Onpenennts Maccy aprosa,
B35ITOTO U3 OajIoHa.

3aganue Ne 2

Haiitn cpenHoro [iHHY CBOOOJHOTO TMpoOera MOJEKysl a30Ta MpH YCIOBUH, YTO €ro
JTUHaAMH4YecKas BI3KocTh 17 mxlla-c

3amanue Ne 3

Onpenenuth Mokaszarenb anuadarbl HAEaIbHOrO ra3a, KoTtopbli mpu Temmeparype 250 K u
nasienun 0,4 Mlla 3anumaer 066EM 300 TUTPOB U UMeeT TermnoéMKocTh 857 Jx/K

3aganue Ne 4

[Tpu ammabaTHOM pacHIMPEHUM KHUCIOpoJa ¢ HavanbHOW Temmeparypoit 320 K BHyTpeHHsS
sHepruss yMmeHbmmiack Ha 8,4 kJIk, a ero o0bémM yBemmumiics B 10 pa3. Ompeaenutb maccy
KHCIIOPO/JIa.

Samanue Ne 5

Haiitn xmj mwuxma, cocTosimero W3 JBYX H300ap W JBYX aauabar, eclid TemImepaTyphl
xapakTepHbIx Touek pasHsl 100, 300, 246 u 82 °C.

BAPUAHT 3

3ananue Ne |

JIBa cocyna, conepskanire oJuHaKOBbIE MAacChl OJIHOTO Ta3a, COeMHEHbI TPYOKoil ¢ kpaHoMm. B
IIEPBOM COCYI€ AABJICHUE S 10° H/M?, Bo BTOpPOM 8§ * 10° H/M?. Kakoe naBieHne YCTaHOBUTCS I1OCTIE
OTKPBITHS KpaHa, €CJIM MPOLECC MPOTEKAET U30TEPMUUYECKU?

3ananue Ne 2

OnpenenuTs MIOTHOCTh PAa3peKEHHOIO BOJOPOA, €CIM CPEelHss JUIMHA CBOOOJHOro mpodera
MOJIEKYJI paBHa 1 cm.
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Samganue Ne 3

OnpenenuTh MOJISIPHYIO MaccCy Tas3a, €clid ero yAelbHbIe TeIIoéMKocTH paBHBI 650 [x/ kr-K n
910 Jx/xr-K. Yemy paBHBI MOJISIpHBIE TEIUIOEMKOCTH TOTO Ta3a’?

3amanue Ne 4

VYrnekucnelii ra3 Maccoi 400 rpamMMm Obul HarpeT Hmpu NOCTOSSHHOM JAaBiieHUU. OIpenenuTb
M3MEHEHHE BHYTPEHHEH SHEPruH rasza, KOJIMYECTBO TEIUIOTHI, MOJTYYEHHOE ra30M U COBEPLIEHHYIO
pabory.

3amanue Ne 5

B pesynbTare nzo0apHoro HarpeBanus Bojopoa Maccoit 20 rpaMm J1aBIeHHE ra3a YBEIUIUIIOCh
B 4 pa3a. OnpenenuTs U3MEHEHUE SHTPOIUH Ta3a.

BAPUAHT 4

3amanue Ne 1

JIBa cocyna oaMHakoBOro o0béMa cojepxaT kuciopona. B onnom cocyzne nasnenue 2 Mlla u
temriepatrypa 800 K, B npyrom mamnenue 2,5 Mlla u temneparypa 200 K. Cocynsl coenuHuin
TpyOKOIl M OXJIaJMIM HaxXOAAIUiics B HUX Kuciopon no temmepatypsl 200 K. Omnpegenutsb
JIaBJIEeHWE, YCTAHOBUBIIIEECS B COCY/IaX.

3aganue Ne 2

HaiiTh nuHAMUYECKYIO BS3KOCTh TEHS MPH HOPMAIBHBIX YCIOBHSX, €CIH KOI(PQPUIIUEHT
muddy3uun npu Tex xe ycnoBuax 1,06 - 10 M?/c

3aganue Ne 3

B cocyne BMeCTUMOCTBIO 6 IUTPOB HAXOIUTCS MPU HOPMAJIBHBIX YCIOBHSX TBYXaTOMHBIN Ta3.
Ornpenenutb MOJSIPHYIO TEIIOEMKOCTD 3TOTO Ta3a IIPH MOCTOSTHHOM 00BEME.

3aganue Ne 4

[Tpu annabaTHOM CXKATHH KHCTI0po1a Maccoi 20 TpaMM ero BHYTPEHHSSI SHEPTHUs YBEIMUNIIACh Ha
8 x/Ix u Temnepatypa nossicuiiack 10 900 K. Haiitu:1) noBeienne Temnepatypsl; 2) KOHEYHOE
JlaBjieHHE, eciau HadansHOe masieHue 200 klla.

3aganue Ne 5

Kucnopon maccoit 1 xr yBenuumsi cBoil 00BEM B 5 pa3 oauH pa3 anuabaTHO, a JAPYrou pas
n3orepMuyecku. HaliTu n3aMeHeHue sHTPOIMHU B KaXK/I0M U3 YKa3aHHBIX MTPOLIECCOB.

IIMCBMEHHAS ITPOBEPKA Ne3 no teme 3 (AyauTopHasi caMocTosITelIbHas padoTa).
Tema 3: QJIEKTPOJANHAMUKA

BAPUAHT 1.

Samganue Ne 1

JIBa MOJIOKHUTENBHBIX TOUCUHBIX 3apsiia ( u 9( 3akperuieHsl Ha paccrostauu d = 100 cm apyr ot
napyra. OnpenennTh, B KAKOM TOYKE Ha MPSAMOM, IPOXOIAIIEH Yepe3 3apsiibl, CIeAyeT ITOMECTUTh
TpeTHii 3apsij Tak, 4TOObI OH HaXOJWJICS B PABHOBECHUU. YKa3aTh, KAaKOM 3HAK JIOJDKEH UMETh 3TOT
3aps 711 TOTO, YTOOBI paBHOBeCHE ObUIO yCTOMYHMBBIM. [lepemernienue 3aps10B BO3MOKHO TOJIBKO
BJI0JIb IIPSIMOM, MPOXOISIIEN Yepe3 3aKPEIIEHHBIE 3apsibl.

3amanue Ne 2

3a Bpems t = 20 ¢ npu paBHOMEPHO BO3PACTAIOIIEH CUJIE TOKA OT HYJIS 10 HEKOTOPOTr0 MaKCUMyma
B TPOBOJHUKE compoTuBieHueM R = 5 Owm BeIgenmioch KommdecTBO TemwioTel Q = 4 k/[x.
Ornpenenutb CKOPOCTh HAPACTAHUS CHIIBI TOKA

3amanue Ne 3

MaruuTHEII IOTOK CKBO3b ceuenue coiaenonaa @ =50 mxB6. [Inuna conenonaa | = 50 cm. Haiitu
MarHUTHBII MOMEHT COJIEHOUA, €CJIM €r0 BUTKH TUIOTHO MPUJIETAIOT APYT K APYTY.

3ananue Ne 4

Kosnb11o n3 Mennoro nmpoBoaa maccoi m = 10 rpaMM MOMEIIEHO B OAHOPOJHOE MAarHUTHOE MOJIE
(B =0,5 Tx) Tak, 4ToO TIIOCKOCTH KOJbIIA COCTABISET YTOJI 3 = 60° ¢ TMHUSIME MATHATHOI WHIYKIUY.
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Onpenenutsd 3apsa, KOTOPbIM NPOMAET MO KOJbILY, €CJIU CHATh MATHUTHOE TIOJIE.

BAPUAHT 2.

3ananue Ne |

JlBa OIMHAKOBO 3apsDKEHHBIX IIapHKa IOJBELIEHbl B OJHONW TOYKE HA HUTAX OJUHAKOBOM
JunHbL. [Ipy 3TOM HUTH pasouunck Ha yroi o. apuku norpyxaroT B maciio. KakoBa 1mioTHOCTb p
Macjia, €CiIM YroJl PAacXOXKAECHUS HHUTEH IpU HOIPYKEHHUH B Macio OCTaércs HEU3MEHHbIM?
[TnoTHOCTH MaTepHaia MapukoB py = 1,5 - 10% kr/m®, JUAJIEKTPUYECKask MPOHULAEMOCTh Macia € =
2,2.

3ananue Ne 2

Cwita Toka B TPOBOJTHUKE U3MEHSETCSI CO BpEMEHEM 110 3aKoHy: | = g - e 70“, rae lp =20 A, 0=
10%¢™. OrnpenenuTh KOJUYECTBO TEIUIOTHI, BBIACIUBIICECS B IPOBOJHUKE 3a Bpems t = 107 c.

3aganue Ne 3

OpnHo3apsaHBIA MOH JUTHS C Maccol M = 7 a.e.M. HpOUIEN YCKOPSIOLIYIO PpPa3HOCTh
noreHiuanoB U = 300 B u BiieTen B CKpelLlieHHbIE O/ MPSIMBIM YIJIOM OJHOPOJIHbIE MArHUTHOE U
anekTpudeckoe mnoisid. OnpenenuTb MarHUTHYIO MHAYKLIMIO TOJsl, €CIM TPAeKTOpUs JBUKEHUS B
CKpPELIEHHBIX NOJSIX NpsAMoauHelHa. Hanpsk€HHOCTD asiekTprueckoro nois paBHa E =2 kB/m.

3ananue Ne 4

VcTouHMK TOKa 3aMKHYJIM Ha KaTylKy cornportusieHueM R = 20 Om. Yepes Bpemsa At = 0,1 ¢
cuia Toka B Karymke gocturna 0,95 mpepenbHoro 3HaueHus. Onpenenutb MHIAYKTUBHOCTH L
KaTyLIKH.

BAPHUAHT 3.

3amanue Ne 1

[To ToHkOMYy Tonykomnbily paguyca R = 10cm paBHOMEpHO pacmpeneiéH 3apsja C JMHEWHOM
wioTHOCThIO T = 1 MkKi/M. OnpenenuTs HanpsEHHOCTh MOJIS, CO3/1aBaeMoro mnojeM B Touke O,
Haxofsmielcs: 1) B ieHTpe MOIyKOJIblIa; 2) paBHOMEPHO yIaIEHHON OT BCeX TOYEK MOJTYKOJbIa Ha
paccrostHue 15 cm.

3ananue No 2

Cuia Toka B mpoBogHuke corpotuBieHueM R = 10 Owm 3a Bpems t = 50 cexyH1 paBHOMEpPHO
HapactaeT oT 5 mo 10 A. OmpenenuTs KOJIWYECTBO TEIUIOTHI, BBIACIUBIIEECS 32 3TO BpeMsS B
MIPOBO/IHUKE.

3ananue Ne 3

[Tporon mpomén yckopsitoiryro pazHoctb noreHuuanoB U = 300 B u Bneren B oxHOpoaHOE
marautHoe nose (B =20 mTn) mox yrimom 30° kK IMHUAM MarHUTHOM uHayKnud. Onpenenuts mar h
U paanyc R BUHTOBOM TUHUU, IO KOTOPOU Oy/IET IBUTaThCSA MPOTOH B MATHUTHOM TIOJIE.

3ananue Ne 4

Conenonp conepkut N = 800 BuTkoB. CeueHue cepieuHrKa (M3 HEMAarHUTHOTO MaTtepuaiia) S =
10 cM?. TIo 0GMOTKE TeuéT TOK, CO3AAIOLIMH HOJE C unayknuein B = 8 MTn. Onpenenuts cpeaHee
3HaueHne OJIC caMOMHIYKIIMHM, KOTOpas BO3HHMKAET Ha 3aKMMax COJIEHOWAA, €CIM ChJla TOKa
YMEHbIIIAeTCs MPaKTUUECKU A0 Hys 3a Bpemst At = 0,8 mc.

BAPUAHT 4.

3ananue Ne 1

JIBe nmapasuienbHble 3apsKEHHbIE TUIOCKOCTH, TOBEPXHOCTHBIE TUIOTHOCTH 3apsI/10B KOTOPBIX G1 =
2 MK /M2 i o7 = - 0,8 MKKI /M?, HaxonsTes Ha paccrostauu d = 0,6 cM npyr ot apyra. OnpeaenuTsb
Pa3HOCTb MMOTEHIIUAJIOB MEXAY TIOCKOCTSIMH.

3ananue No 2

B npoBoanmke 3a Bpemsi t = 10 ¢ mpu paBHOMEPHOM BO3pacTaHUM CHIIbI TOKa OT I1=1 A no I, =2
A BBIIETIIIOCH KONM4yecTBO TerioThl Q = 5 kJ[x. Halitu conporuBnenue R npoBoaHuKa.
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Samganue Ne 3

B ogHOpOAHOM MarHWTHOM 1OJI€ NEPHEHANKYIISIPHO JIMHUAM UHAYKIIMU PACIIOIOKEH TIOCKUI
KOHTYp miomazaso S = 100 eM?. [TognepxuBast B KOHType MOCTOSIHHYIO cmuty Toka | = 50 A, ero
MEePEeMECTUIIM U3 TOJIsl B 00JacTh MPOCTPAHCTBA, IJe Moje OTCYyTCcTBYeT. OnpeaeauTh MarHuTHYIO
uHAyKnuo B mons, ecnu mpu nepeMeniennn KoHTypa Oblia coepiiena padora A = 0,4 JIx.

3amanue Ne 4

ToHKMI MeaHBIN MPOBOJ Maccoi M = 1 I COrHYT B BHUJE KBaJpaTa, U KOHLbI €r0 3aMKHYTHI.
KBampar momemén B oxHopoaHoe MarHuUTHO mone (B = 0,1 Tn) Tak, 4TO MIOCKOCTH €ro
NEPIEHIUKYIJIApHA JUHUAM HHIYKIUHU mosid. OnpenennTh KOJIUYECTBO 3JIEKTPUUECTBA, KOTOPOE
MIPOTEUYET MO NPOBOJHUKY, €CIIM KBAJApaT MOTAHYB 3a IMPOTHUBOIOJIOKHBIE BEPIINHBI, BHITIHYTh B
JMHHUIO.

4.1.3. TECTOBBIE 3AJJAHUSA
TECTOBOE 3AJJAHHUE Nel o teme 3 (AynuTopHasi camOoCcToATeIbHas paboTa).

1. Cneundukanus banka TecTroBbIX 3agaHuii 1o Teme 3.

2. Conepxxkanne banka TeCTOBBIX 3aJaHUI
WHucTpyKuus: BeIOEpU OJUH MPaBUIBHBINA OTBET.

Tema 3: 9JIEKTPOAUHAMUKA
BAPUAHT 1
1. MCTOYHMKOM 3JIeKTPOCTATHYECKOTr0 MOJISA SIBJISIETCS:
1) TlocTosIHHBIA MarHuT
2) DIEeKTpOMAarHuT
3) IIpoBOAHHUK C TOKOM
4) HenoaBWXHBIN 3JEKTPUUYECKUH 3apsi

2. 3axoH Kyiona — cuiia B3auMoeiicTBUsl IBYX TOYEYHBIX JIEKTPHYECKHX 3apPsA10B B
BaKyyMe NPONOPIHOHA/IBHA. ..

1) mpou3BeACHHMIO 3apsIOB M KBAIPATY PACCTOSIHUS MEXKAY HUMU

2) TPOW3BEICHUIO 3aps/I0B U OOPATHONPONOPIUOHATILHA KBAAPATy PACCTOSHUS MKy HUMU

3) OTHOLICHUIO 3aps0B U OOPATHONPOIIOPIIMOHAIBHA KBAPATy PACCTOSHHS MEXKIY HUMH

4) TpPOU3BEICHHUIO 3aPI0B U OOPATHONPOIOPIUOHATFHA PACCTOSIHUAIO MKy HUMU

3. Moayab HanpsiKEHHOCTH JIEKTPUYECKOTO NOJISI B JAHHOW TOYKe MPH YMEHbIIIEHUH
3apsia, cO31aK01Iero moJie B 3 pasa:

1) VYwmenbmmres B 9 pa3

2) YwmeHbmurcs B 3 pasza

3) He usmenurcs

4) VYBenmuutcs B 3 pasza

4. Eaunuueil n3MepeHHus MOTEHINAA SIBJISIETCH:
1) Bebep

2) Bousbt

3) JIxoyib

4) Bartt

5. Konaencarop — cucrema AByX NPOBOJHMKOB Pa3/ieJIéHHBIX...
1) WHepTHBIM razom

2) IIbe3okpucramioMm

3) TMomynpoBOAHUKOM

4) JIudIIeKTpUKOM
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6.
1)
2)
3)
4)

7.
1)
2)
3)
4)

8.
1)
2)
3)
4)

9.
1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

1)
2)
3)
4)

12.

1)
2)
3)
4)

13.

1)
2)
3)
4)

14.

Beanunna ssekTpudeckoii émkoctu 1 @ —
Otnomenune 1 Knk 1 B

Otnomenne 1 Kin x 1 cekynue

Otnomenne 1 Ix k 1 Kn

Otnomenne 1 Om k 1 Amnepy

JHeprus 3apsi’KEeHHOI0 KOH/ICHCATOPA NMPONOPLUHOHAIbHA
3apsany

[Torenmmany

Hanpsbxénnoctu

Cune Kynona

IIpuHUIMN cynepno3uuy MoJiei — pe3yJIbTHPYIOIIee CHI0BOE BO3ICiICTBHE SIBJIACTCS
BekTopHBIM TPOU3BEIEHUEM CHII

CxkansipHOil cyMMOH cuJl

BekropHoii cymmMon cuit

CxassipHOMY IPOU3BEIECHUIO CUIT

HaHpﬂ)KeHHOCTb JIEKTPOCTATHIECCKOI'O IMOJIA — 3TO

IMPOU3BCACHUC CUJIBI U BEJIMUYUHEI 3apAaa, MOMEIIEHHOTO B JaHHYIO TOYKY IIOJIA
OTHOIIIEHNE CUJIBI K BETUYHNHE IIoTCHIaJ1a ,HaHHOﬁ TOYKH ITOJIA
HpOI/I3Be[[€HI/I€ CHUJIbI U BCJIMYMUHBI ITIOTCHIIMaJIa HaHHOﬁ TOYKH I10JIA
OTHOIIIEHNE CUJIBI K BETUYHNHE 3apsdia, HOMGH_IéHHOFO B JAHHYIO TOYKY IIOJIA.

JKBHIOTEHIHAJIbHAsI IOBEPXHOCTh — 3TO
COBOKYITHOCTb TOUY€K, 00JIa/1al0INX OJMHAKOBBIM, HO PA3HOUMEHHBIM 3aps10M
COBOKYITHOCTb TOYEK, 00J1a/1al0IMX OJMHAKOBBIM 3aps/IOM
COBOKYITHOCTb TOUYEK, UMEIOLINX OJIMHAKOBBII MOTEHIHAI
COBOKYITHOCTb TOY€K, HE MMEIOIINX IOTEHIaJIa

JHeprusi KOHAEeHCATOPA NMPH YMEHbIIEHHU PACCTOSHUS MEKIY IJIACTUHAMU B /IBa pa3a
MocJjie OTKJIIYEeHHs 0T HCTOYHUKA TOKA...

YBenuuutcs B 2 paza

He nzmenutcs

YMmensmuTes B 4 paza

YMeHbmutes B 2 paza

Ennnunei 3j1eKTpUYeCKOro 3apsjaa siBjasieTcst
Amriep

DJIEKTPOH - BOJIBT

Kynon

Bart

B3aumoneiicTBue 3JIeKTPUYECKHUX 3aPAI0B HA PACCTOSIHUM 00bSICHSIET THIOTE3A...
3apsibl Ha PaCCTOSIHUM OTTAIIKMBAIOTCS

OnuH 3aps] Bcerna IeiCTBYET Ha APYroi

DIIEKTPUUECKOE TT0JIE TIEPBOTO 3apsiia JEHCTBYET HA BTOPOH

3ap51;151 Ha paCCTOHHI/II/I HpI/ITSIFI/IBaIOT Cs

3aKoH coXpaHeHHs YIEKTPUIECKOro 3apsaa
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1)

2)
3)
4)

15.

1)
2)
3)
4)

16.

1)
2)
3)
4)

17.

1)
2)
3)
4)

18.

1)
2)
3)
4)

19.

1)
2)
3)
4)

20.

1)
2)
3)
4)

21.

1)
2)
3)
4)

22.

1)
2)

DIIEKTpUUYECKHE 3apsiibl HE CO3JAI0TCS U HE MCUYE3aI0T, a TOJILKO NepepacipeaeisstoTCs
BHYTPH JIaHHOTO TeJa

Yucno 31eKTpOHOB PaBHO YKCITY IPOTOHOB

Ha mmaneTe 3emiist Bcerzia OJIMH U TOT JK€ OTPHIIATEIIbHBIN 3apsil

Ha nnanere 3emiis Bcerjia OIMH U TOT K€ MOJOKUTEIBHBIN 3apsij

IIpu mocienoBaTeIbLHOM COCIMHEHUH IBYX KOHAECHCATOPOB UX JKBUBAJICHTHAS
€MKOCTB €CTb...

OTtHoleHnE CyMMBbl EMKOCTEHN OTAEIBbHBIX KOHAEHCATOPOB K UX ITPOU3BEAECHUIO
Cymma €éMKOCTEN OTIENbHBIX KOHJIEHCATOPOB

IIpousBeneHne EMKOCTEN OTAENBHBIX KOHIEHCATOPOB

OTtHolIeHNE NPOU3BENCHUS K CyMME EMKOCTEN OTIENbHBIX KOHIEHCATOPOB.

BexkTop HANPSIKEHHOCTH JIEKTPOCTATHYECKOI'0 MO/ HANIPABJICH. ..
He nmeer HanpasieHus

[To xacarenpbHON K SKBUIIOTEHIMAIBHON IOBEPXHOCTH

B cropony yBenuueHus NOTEHIAAIA

B cTopoHy yMeHbIIEHUS IOTEHIMAIA

JIeKTPOEMKOCTD — CTIOCOOHOCTH NMPOBOJAHMKA. ..
[TonnepkuBaTh 3aIaHHYIO PA3HOCTh NOTEHIUAJIOB
HakannmBaTh 351€eKTpHUUECKHUE 3apsibl
[TonnepxkuBaTh 3alaHHBIN NOTEHIMAI

[IpoBOAUTH 3NEKTPUUECKUN TOK.

JM3J1eKTPUK — BELECTBO

[TpoBopsiee 3NEKTPUIECKHI TOK TOJIBKO B OJTHOM HAIPABICHUN
IIpoBoasiee MEKTPUUYECKUN TOK IIPU OYEHb MAJIOM HAINPSKEHUH
[IpoBopsiee 3IEKTPUIECKHUI TOK BO BCEX HAPABIECHUSIX

He mpoBosiiiee 3J1eKTpUYeCcKOro Toka

SAnpo, cocrosiiee U3 OJHOr0 MPOTOHA — 3TO SIAPO ATOMA
el

BOJIOPOAA

HEOoHa

KCEHOHA

SAnpo aroma cocrour u3
DJIEKTPOHOB U HEUTPOHOB
Heiitponos

IIpOoTOHOB M HEUTPOHOB
ONEeKTPOHOB

YacTuua MoxkeT MMeTh 3apsi]l paBHbIN
1,5 3apsiga a5exkTpoHa

2 3apsja 3JIeKTPOHa

0,5 3apsima sneKkTpoHa

2,5 3apsiia DIIEKTpOHA

2 3apsina no 1 KyJsiony Ha paccrosstHuu 1MeTp B3aMMOAEHCTBYIOT € CHJIO0M
9 ruraHplOTOH
10 HeroToH



3)
4)

23.
1)
2)
3)
4)

24.

1)
2)
3)
4)
5)

25.

1)
2)
3)
4)

26.

1)
2)
3)
4)

27.
1)
2)
3)
4)

28.
1)
2)
3)
4)

29.

1)
2)
3)
4)

1 Heroron
3 KWJIOHBIOTOHA

ATOMHOE SIIPO MOKeT UMETh 3apsi/l
W 110J10KUTENBHBIN U OTPULIATEIIBHBIN
TonbKO OTpULIATENBHBIN

TOJIBKO IOJIOXKUTEIIHHBIN

He umeer 3apsina

Yemy paBeH MNOTEHIHAJ JIJIEKTPOCTATHYECKOIO TMOJIsI B JAHHOW TO4YKe, e€CJad JIs
nepeMelleHns 3apsiaa B S5 KyJIOH B 0€CKOHEYHOCTh HE00X0IMMO COBEPIINTH PadoTy B
60 JI:x?

12B

300 B

120 B

30B

Yemy paBeH MOTEeHIHMAJ 3JIEKTPOCTATHYECKOT0 MOoJs ToyeuHoro 3apsiaa B 0,01 ky/aon
Ha paccTosiHuu 9 MeTpoB?

10 MB

900 B

10 000 B

300 B

Kak uzmeHnTcsi 31eKTPOEMKOCTH POBOIHNUKOB MPH YBeJINYEHNUH HANPSKEHUST MEXKITY
HUMHU?

YBenuuurcs

YMeHbmuUTCH

Ocranercs Hen3MEHHOM

MoXeT yBeTUYUTCS, @ MOKET YMEHBIITUTCS

Kakue yacTHIbI IBJSIOTCS HOCHUTEJISIMH 3apsiI0oB, EPEHOCHUMBIX Yepe3 MeTaa?
[TonoxuTenbHbIE HOHBI

OTpunatebHbIe HOHBI

ONEKTPOHBI

IIpoToHbI

Kak pacnpenensitcs 3apsiibl, €CJI4 3apAAUTH CIVIOMIHON MeTA/VINYeCKHi map?
I1o moBepxHOCTH 11apa

[To Bcemy 00BEMY

B uentpe mapa

CKOHIIEHTPHUPOBAHBI B OTIPEICIEHHON 001acTH

Kak wu3menurcsi o0mas €MKOCTh LeNu, ecJdd K KOHAEHCATOpPY MNapaJjliesibHO
NPHCOCIUHUTD elI¢ TaKOH ke KOHAeHcaTop?

VYBennuutcs B 2 pasza

YMenpmmTes B 2 pasza

VYBenunuutcs B 4 paza

YMenpmmres B 4 pasza
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30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)
3)
4)

33.

1)
2)
3)
4)

34.

1)
2)
3)
4)

35.

1)
2)
3)
4)

36.

1)
2)
3)
4)

37.

1)
2)

Kak aBmkyTcsi cBOOOAHBIE IJIEKTPOHbI B MeTaJjljie NMPU OTCYTCTBHM 3JIEKTPUYECKOT0
moJisi?

YnopsanoyeHHo

XaoTuyHO

Komnebmrorcst

He nBuxytcst

MoutekyJibl KAKHX THIJIEKTPUKOB CO3IAI0T YJIeKTPHYecKoe moje?
HCIIOJISIPHBIX

TOJISIPHBIX

MOHHBIX

BCEX MEPEUYHCIICHHBIX BBIIIC

Kak u3mMeHuTcs HanpsiKEHHOCTH IOJISl, €CJIM BHECTH B 3TO MOJe JUNIEKTPHK €
AUIJIEKTPUYECKOIH MPOHUIIAEMOCTHIO (00JIbIIe eINHULIbI?

BO3pacCTET

HE U3MEHUTCS

YMEHBUIUTCS

MOJKET JITOO YMECHBIIUTCS JIMOO YBEITHUUTCS

Yemy paBHA HANPSAKEHHOCTH BHYTPH PABHOMEPHO 3apsi:KeHHOro mapa?
bonpie vyms

PaBHa Hym10

Menbuie Hyst

Moxet ObITh Kak OO0JIbIIIE TAK U MEHbILIE HYIIS

Kak wu3MeHsiercss HANpSLKEHHOCTH IMOJISI 1O Mepe YAaJeHHs] OT PAaBHOMEPHO
3apsizKeHHOro mapa?

JluneitHO yOBIBaeT

Henuneiino yoriBaer

JIuneiiHo BO3pacTaeT

He n3mensercsa

Kak usMeHsieTcss HANPSAKEHHOCTH MO0 Mepe yIaJleHHs OT PABHOMEPHO 3apsiKEeHHOM
0eCKOHEYHOH MJIOCKOCTH?

JluneitHo yoniBaeT

Henuneiino yobiBaer

JIuneliHo Bo3pacTaeT

He n3mensercs

Kakyio paGory coBepuiaet 3j1eKTpHUecKoe 1moJie npu nepemeniennu 3apsaa B 20 Kia na
paccrosinue 10 cm. HanpsikEHHOCTH MoJist papHa 200 H/m.

40 JIx

400 Tx

10 Hdx

100 JIx

3a cuéT uero MNPOUCXOJAUT BCIIbINIKA JIAMIIBI IPHA MOAKJIIOYCHUHA K 3aPAKCHHOMY
KOH/JEHCATOPY?

3a cuéT yBeNMYECHUS SHEPTUU KOH/IEHCATOPa

3a cuét yObUIM PHEPTUU KOHJEHCAaTOpa
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3) 3a cuér oxJaxICHUs KOHAeHcaTopa
4) TlpuuuH MHOTO

38. KakoBa 3Heprusi mjiockoro KoHjencaropa éMxkocTbio 500 Mmx®, eciiv HanpsizkeHUe
Mexay ookaaakamu 100 B?

1) 2,5 JIx

2) 25 JIx

3) 250 JIx

4) 500 Tx

BAPHUAHT 2

1. HcTOYHMKOM 3JIEKTPOCTATHYECKOI0 NOJIsI SIBJISIETCH:
1) TTocTosIHHBIM MarHUT
2) DIIeKTpOMarHuT
3) [IpoBOIHHK C TOKOM
4) HenoaBMKHBIH JICKTPUUSCKHIA 3apsi/]

2. 3axoHn KyjioHa — cujia B3auMo/1eiicTBHS IBYX TOUEYHBIX JIEKTPUYECKUX 3aPSA/I0B B
BaKyyMe NMPONOPUHOHAJIBHA...
1) TIpou3sBeacHHUIO 3apsIOB M KBAaIPATy PACCTOSIHUS MEKIY HUMHU
2) Ipou3BeneHHIO 3aps0B ¥ 00PATHOMPOIIOPIIMOHATIbHA KBaPATy PACCTOSHUS MEKIY HUMH
3) OTHOIICHHUIO 3aPsI0B U 00PATHOMPOIOPIIMOHAIBHA KBaPATy PACCTOSHUS MEXKIY HUMH
4) Tlpou3BeneHHIO 3apsI0B ¥ 00PATHOMPOIIOPIIMOHATIbHA PACCTOSHHIO MEKITY HUMH

3. Moay/ib HANPSKEHHOCTH YJIEKTPHYECKOTr0 MOJIsl B IAHHOW TOYKE MPH YBeJIHYeHUH
3apsiia, CO3/1AI0NIEro moJie B 9 pas:
1) Vwmensmurcs B 9 pa3
2) YwMeHbInuTCA B 3 pasza
3) He uzmenurcs
4) VYeemuuutcs B 9 pa3

4. Eaunununeil n3mMepeHus padoThl siBJIsIeTCH:
1) Bebep
2) BombT
3) Jlxoymb
4) Bart

5. KonaeHncarop — cucremMa JBYX NPOBOJIHUKOB Pa3/1eJéHHBIX...
1) HMuepTHBIM razom
2) IIbe3okpucTamioMm
3) INonynpoBoIHHKOM
4)  JIM3NeKTpUKoOM

6. BeauumHa dj1eKTpHYECKOro morennuaia 1 B —
1) Ornomenne 1 Kimx 1 Jx
2) Ornomenwne 1 Kk 1 cekynme
3) Ornomenwne 1 Ix x 1 Kn
4) Ortnomenne 1 Om k 1 Ammiepy

7. DHeprus 3apsKeHHOro KOHJAEHCATOPA MPONOPIHOHAIbHA
1) 3Bapsany
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2) Tlotenimany
3) HampspkéaaocTr
4) Cune Kynona

8. IlpuHIMI cyNepno3uIUM MoJiel — pe3yJbTHpPYIOlee CHJI0BOe BO3/leiicTBHE SBJIsIETCS
1) BeKTOpHBIM MPOU3BEACHHUEM CHIT
2) CkaJsipHO# CyMMOM CHIT
3) BekTopHOIT cCyMMOii criI
4) CxasipHOMY ITPOU3BEICHHUIO CHIT

9. HanpsizKeHHOCTb 3JIEKTPOCTATHYECKOTO MOJIS — ITO
1) Tlpowu3sBeeHHE CUIIbI U BETMYHMHBI 3apsi/a, TOMEIIEHHOTO B TAHHYIO TOYKY TTOJIs
2) OrHoOIIICHHE CHJIBI K BETMYMHE MOTEHIIMAIA JAHHOW TOYKHU TOJISI
3) IlpowusBencHUE CUIIBI M BEJTMYHHBI TOTECHIIMANA TAHHOW TOYKH TIOJIS
4) OTHOIIIEHHE CUITBI K BEJTMUUHE 3apsiia, TOMEIIEHHOTO B TaHHYIO TOYKY TOJIS.

10. DxkBUNOTEeHUHAIbHAS MOBEPXHOCTH — ITO
1) CoBOKYIHOCTH TOYEK, 00JIAJAIONINX OJIMHAKOBBIM, HO PAa3HOMMEHHBIM 3apsI0M
2) CoBOKYIHOCTb TOYEK, 00JIaJal0IINX OJIMHAKOBBIM 3aps10M
3) CoBOKYITHOCTH TOYEK, UMEIOIUX OJMHAKOBBIN MOTEHINAI
4) COBOKYIHOCTb TOYEK, HE UMEIOIIMX MOTECHIIHAJIA

11. DHeprusi KOHJIEHCATOPA NPH YBEJIUYEHUH PACCTOSIHHUS MeXKIy MJIACTHHAMM B /IBa pa3a
nocJje OTKJIIYEHHs OT HCTOYHNKA TOKA...
1) VBenuuwurcs B 2 paza
2) He uzmenurcs
3) VYwmenbinuTcs B 4 pasa
4) VYwmenbpumTcs B 2 pasa

12. Enunnueii 3/1eKTPHYECKOro 3apsjia sBjseTcs

1) Awmmep
2) DIEeKTPOH - BOJIBT
3) Kymnon
4) Barr
13. BzaumopeiicTBHE 3JIeKTPHYECKHUX 3aPS/I0B HA PACCTOSAHUM 00bSICHSIeT TMIoTe3a. ..
1) 3apspl Ha pacCTOSIHUM OTTAJIKMBAKOTCS
2) OpnuvH 3aps Bcerja AeUCTBYET Ha APYroi
3) DJIEKTPUYECKOE TOJIE TTEPBOTO 3apsA/ia IEUCTBYET HA BTOPOU
4) 3apsbl Ha PACCTOSHUU NPUTATUBAIOTCS

14. 3akoH coxpaHeHHs IEKTPUYECKOI0 3apsaa
1) DnexTpruyecKue 3apsiibl HE CO3AI0TCS U HE MCYE3al0T, a TOJIBKO MepepacipeaeiaioTCs
BHYTpH JIaHHOTO Tela
2) Uucio 371eKTPOHOB PaBHO YUCITY TPOTOHOB
3) Ha muraneTe 3emiist Bceria OJIMH M TOT JK€ OTPHUIIATEIIbHBIN 3apsi]l
4) Ha ruranete 3eMist BCEr1a OJIMH M TOT K€ TOJOKHUTEIbHBIN 3apsil

15. Ilpu napajieJibHOM COeIMHEHUH IBYX KOHEHCATOPOB UX IKBUBAJIEHTHAS éMKOCTh
€CTh...
1) OrtHomeHNne CyMMBbI EMKOCTEH OT/IENIbHBIX KOHJICHCATOPOB K UX MPOU3BEACHHIO
2) Cymma éMKOCTel OTICIbHBIX KOHJICHCATOPOB
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3) IlpousBeneHue EMKOCTEH OTICTBHBIX KOHIEHCATOPOB
4) OrtHoIICHHE TPOU3BEACHHS K CyMMe EMKOCTEH OTIENIbHBIX KOHJCHCATOPOB.

16. BekTOp HANPSAKEHHOCTH FJIEKTPOCTATHYECKOIO 1OJISI HATIPABJIEH. ..
1) He umeer HanpaBiCHHS
2) Tlo KacaTebHOM K 9KBUITOTEHI[HAILHON TTOBEPXHOCTH
3) B cropoHny yBenuueHUs MOTCHIHAA
4) B CTOpOHY yMEHbIIICHHS IOTCHIIHAIA

17. D/1eKTPOEMKOCTH — CIIOCOOHOCTH NMPOBOHMKA. ..
1) TlomnepkuBaTh 3aaHHYIO Pa3HOCTh MOTCHI[UAIIOB
2) HakanauBath 3J1€KTPUYECKUE 3aPsIIbl
3) TlommepxuBaTh 33 JaHHBIA MOTCHIHAI
4) TIpoBOAMTH DIEKTPUUYECKHIA TOK.

18. IIpoBogHMK — BelIECTBO
1) TIlpoBopsiiee 3MEKTPUYCCKUN TOK TOJBKO B OJJHOM HAIPaBICHUN
2) TlpoBoasiiee AIEKTPHUCCKUI TOK IPH OYE€Hb MAaJIOM HaMpsKEHUN
3) IlpoBosiiee AIEKTPHUUSCKUI TOK BO BCEX HAIPABICHUAX
4) He npoBosiiee 3IEKTPUIECKOIO TOKA

19. slapo, cocTosiniee U3 ABAAUATH MPOTOHOB — 3TO SIZIPO aTOMA
1) Tenus
2) Bogopona
3) Heona
4) Kcenona

20. AToma cocToMT U3
1) DnekTpOHOB U HEUTPOHOB
2) HeiirpoHos
3) IIpoTOHOB HEHTPOHOB M AICKTPOHOB
4) DIeKTpOHOB

21. YacTuua MoKeT UMeTh 3apsi/i PaBHBIH
1) 1,5 3apsina snekTpoHa
2) 2 3apsa dJIEKTpOHa
3) 0,5 3apsga 37aeKTpoHa
4) 2,5 3apsiia 3JeKTpoHa

22. 2 3apsiaa no 1 Kyjony Ha paccrosinnu 1mMeTp B3auMoelcTBYIOT ¢ CHJIOM
1) 9 ruraHpIOTOH
2) 10 HerotoH
3) 1 Heroton
4) 3 KMJIOHBIOTOHA

23. DJIeKTPOH MOKeT UMeThb 3apsij
1) U nonoXUTEIbHBIH U OTPULIATEIbHBIN
2) ToJbKO OTPHIIATEIIBbHBIN
3) ToabKO MOIOKUTETHHBIN
4) He umeer 3apsiaa



24. Yemy paBeH NOTEHIHAJ 3JIEKTPOCTATHYECKOrO0 MOJIsI B JAaHHOW To4YKe, €CJH sl
nepeMenieHns 3apsaaa B 5 KyJ0H B 0eCKOHEYHOCTh He00X0UMO COBEpPIINTH padoty B 60

Jx?
1) 12B
2) 300B
3) 120B
4) 30B

25. Yemy paBeH NOTEHIHAJ YJIEKTPOCTATHYECKOTO MOJs TOYe4HOro 3apsiaa B 0,01 kyyioH Ha
paccrosinum 9 meTpoB?

1) 10 MB
2) 900 B

3) 10000B
4) 300B

26. Kak u3MeHHTCSI JIEKTPOEMKOCTH MPOBOTHUKOB IPH YMEHbIIIEHHH HANPSIKEHUST MEXKITy
HUMHU?
1) VYsenuuutcs
2) YMEHBIIUTCS
3) Ocranercst HEH3MEHHOM
4) MOKeT YBETHUUTCS, & MOXKET YMEHBIIUTCS

27. Kakue 4acTHIbI SBJISIIOTCS HOCUTEJISIMHU 3aPsII0B, IEPEHOCHMbBIX Yepe3 MeTasLi?
1) TIlonoxuTeNbHbIC HOHBI
2) OtpuuaTenbHbIC HOHBI
3) DnekTpoHsI
4) TIpotoHsI

28. Kak pacnpenensitcsi 3apsiibl, eCJ 3apsildTh CIUVIONIHOW IIAp W3rOTOBJIEHHBIH W3
AM3JIeKTpUKa?
1) TIlo moBepxHOCTH IIapa
2) TIlo Bcemy 00BEMY
3) B uentpe mapa
4) CKOHIIEHTPUPOBAHBI B OMPEACIEHHON 00IaCTH

29. Kak u3MeHuTCcsi 001asi €MKOCTH WeNH, ecdd K KOHIAEHCATOpPY IO0C/ed0BATEIbHO
NPHCOEUHNUTD elIé TAKOM ke KOHAeHcaTop?
1) VBenuuutcs B 2 pasza
2) YwMeHbmuTcs B 2 pasa
3) VYBemuuurcs B 4 paza
4) VwmeHbinuTcs B 4 pasa

30. Kak aBu:KyTCSI CBOGOAHBIE YIEKTPOHBI B MeTaJl/Ie PH HAJIMYHH YJIEKTPHYECKOTo 1mosi?
1) VYmnopsmoueHHO
2) XaoTu4HO
3) Konebmrores
4) He nBmxytces

31. MoJiekyJbl KAaKHX THIJIEKTPHKOB CO3IAI0T dJIeKTpHYecKoe noje?
1) Henonspubix
2) TonspHbIX
3) HonHubIx
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4) Bcex mepevyrciIeHHbIX BBIIIC

32. Kak u3MeHUTCS HANPSKEHHOCTH MOJIA, €CJAM BHECTH B J3TO MOJe THYNIEKTPHK C
AMDJIEKTPUYECKOM MPOHULIAEMOCThI0 PABHOM eIuHuUIe?

1) Bo3spactér

2) He u3menurcs

3) VYmeHbpmuTCs

4) MokeT 1100 YMEHBIIUTCS, THO0 YBEIUIUTCS

33. Yemy paBHA HANPSIKEHHOCTH BHYTPH PAaBHOMEPHO 3apsi’KeHHOI0 mapa?
1) BoubIie Hyms

2) PaBna nymio
3) MeHblie HyIs
4) Moxet ObITh KaK OoJIbLIE, TAK U MEHBILIE HYJIS

34. Kak wu3MeHsieTCsl HANPSLKEHHOCTH TOJISI MO Mepe NPUHOJIMKEHHsI K PaBHOMEPHO
3apsKeHHOMY mapy?
1) JluneiiHo yObiBaeT
2) HenuneitHo yobiBaeT
3) JluneiiHo Bo3pacraet
4) He usmensercs

35. Kak u3MeHsieTcsl HANPSKEHHOCTH MO Mepe yaajdeHHs OT PABHOMEPHO 3apsi:KeHHOM
O0eckoHe4YHO miIockocTn?
1) JluneiiHo yObIBaeT
2) Henuneitno yobIBaeT
3) Jluneiino Bo3pacraer
4) He n3mensiercs

36. Kakyio paboTy coBepiiaeTt 3JieKTpruuecKoe moje npu nepemenienun 3apsaa B 20 Kiu na
paccrosinue 10 cM. HanpsKEéHHOCTH NMoJst paBHa 200 H/m.

1) 40 I
2) 400 JIx
3) 10 Ox
4) 100 Jx

37. 3a cyéT yero MPOUCXOAUT BCIBIIIKA JAMIIbI IPU NOAKIIOYEHHH K 3aPSIZKEHHOMY
KOHJIeHcaTopy?
1) 3a cuér yBenmuueHHs YHEPTUH KOHICHCATOpa
2) 3a cyér yObUTH SHEPTUU KOHAEHCATOpa
3) 3a cuér oxyaXJIeHUs KOHIEHCATOpa
4) TIpuuuH MHOTO
38. KakoBa 3Heprust J10CKOro KoHjaeHcatopa éMxkoctbio 500 Mx®, eciu HanpsKeHHe MEKIY
ookankamu 100 B?

1) 2,5 Ix
2) 25 Ix

3) 250 Ix
4) 500 JIx

3. Tadauua ¢gopM TeCTOBBIX 3aJaHUIT

Bcero T3 ‘ N3 aux konmmyectBo T3 B hopme
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3aKPBIT OTKPBIT HA HA
bIX bIX COOTBETCTBHE | TMOPSI/IOK
wr. % wt. % wr. % wt. %
100% 100 - - -

4. Taﬁ.lmua OTBCTOB K TCCTOBBIM 3a/IaHUAM

Howmep Howmep npasuwisHOro orsera |Homep tecro-| Homep nmpaBuiIbHOro oreera
TECTOBOTO BOI'O 3aJaHus
3aJlaHus
| BapuaHT 2 BapuaHT
1 4 1 4
2 2 2 2
3 2 3 4
4 2 4 3
S) 4 S) 4
6 1 6 3
7 1 7 1
8 3 8 3
9 4 9 4
10 3 10 3
11 4 11 1
12 3 12 3
13 3 13 3
14 1 14 1
15 4 15 2
16 4 16 4
17 2 17 2
18 4 18 3
19 2 19 3
20 3 20 3
21 2 21 2
22 1 22 1
23 3 23 2
24 1 24 1
25 1 25 1
26 2 26 1
27 3 27 3
28 1 28 2
29 1 29 2
30 2 30 1
31 4 31 4
32 3 32 2
33 2 33 2
34 2 34 2
35 4 35 4
36 2 36 2
37 2 37 2
38 1 38 1

4.1.4. YCTHBIA OITPOC
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YCTHBIHN OITPOC Nel teme 1 (AyautopHas pa6ota).

1. Monenu B wMmexanuwke. KuHemarnueckoe ypaBHEHHE [IBIDKCHHS MaTE€pUaIbHON TOYKHU.
Tpaexropust, IJIMHA MyTH, BEKTOP MEPEMEIICHHUS.

2. CKOpOCTb, YCKOPEHHE U €T0 COCTABIISAIOIINE.

YCTHBIM OIMPOC Ne2 o teme 1 (Ayautoprast paGota).
1. VrnoBas ckopocTb. YTJI0BO€ YCKOPEHHE.
2. CBsi3p MEX/1y YIJIOBBIMH U JIMHEHHBIMH BETHUNHAMH.

YCTHBIM OIMPOC Ne3 o teme 1 (Ayautoprast paGota).
1. 3akon Hstorona. [lonsitre Macchl, CuiIbl, HHEPTHOCTH.

YCTHBIM OITPOC Ne4 o teme 1 (Ayauroprast paGoTa).
1. 3akoH cCOXpaHEHUS MMITYJIbCa. 3aKOH JBIIKEHHS IIEHTPA Macc.
2. Cwbl 1 UX K1accuuKarms.

YCTHBIM OITPOC Ne5 o teme 1 (Ayautoprast paGota).

1. Pa6ora, SHEPIUs, MOIHOCTh. EIMHHIIBI H3MEPEHHUS.

2. KHHeTquCKaﬂ, IMOTCHIMAJIbHAsA U MMOJIHAad SHEPIrus MEXAaHUYECKOU CUCTEMBI.

3. 3aKoH COXpaHEHMS MEXaHHUECKOi SHEPTHH B KOHCEPBATUBHBIX M JIUCCUIIATUBHEIX CHCTEMAX.
I'paudeckoe IpeIcTaBIeHIE YHEPTHA.

YCTHBIM OITPOC Ne6 1o teme 1 (Ayautoprast paGota).

1. 3axoH BceMHpHOro TAroTeHHus. Bec Tema. HeBecomocTs.

2. XapakTepucTHKa MOJS TArOTeHHs. Pabora B I10€ TATOTEHHS. DKBUIIOTEHLUAILHBIE
TIOBEPXHOCTH.

YCTHBIM OITPOC Ne7 o teme 2 (AyautopHast paboTa).
Bsi3kocTh (BHYTpeHHEE TpeHUE). PEKUMBI TCUCHHUS )KUTKOCTH.

YCTHBIN OITPOC Ne§ 1o teme 2 (AyautopHast paGoTa).
2. OCHOBHBIC ypaBHEHHUSI MOJICKYJISIPHO-KMHETHUECKOM TEOPHH T'a30B.
3. MHneansHsblii ras.
3.  VYpaBuenue Knaneiipona — MeneneeBa. Y paBHEHUE COCTOSHHUSI UICaTbHOTO Ta3a.
4. 3akoH uaealbHOro raza. 3akoH ABorajipo. 3akoH JlaibpToHa.

YCTHBIN OITPOC Ne9 1o teme 2 (AyautopHast paGoTa).
1. BHyTpeHHss SHEPrusi TEPMOJUHAMUYECKOH cucTeMbl. [1epBblil 3aKOH TEPMOTUHAMUKH.
2. Pabota ra3a npu n3meHenunu ero oorema. ['paduaeckoe n3o0pakeHue padOTHI.
3. TemoeMKOCTH ra3oB: ynenbHas, MOJIsgpHas. YpaBHeHne Maifepa.

YCTHBIHN OITPOC Nel0 no teme 2 (AyautopHas pabota).

1. [IpumeHenue mnepBOro 3akoHa TEPMOJMHAMHUKM K H30IpoleccaM B Tas3ax: HM300apHBIi,
U30XOPHBIN, U30TEPMUYECKUI IIPOLIECCHI.

2. AmmabartHbri porecc. [TomuTponmHbIiA IpoIiece.

YCTHBIN OITPOC Nell mo teme 2 (AyautopHast paGoTa).

1. Temnnosoii nurarens. Teopema KapHo.
2. YersipextakTHblii ki KapHo. Tepmuuecknii KIT/1 nuka.

YCTHBIN OITPOC Nel2 1o teme 2 (AyautopHas paGoTa).
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1. JKugkocTh M MX XapaKTepUCTHKU. BHyTpeHHee naBieHue B kKHIAKOCTAX. [loBepXHOCTHOE
HaTSHKCHHE.

2. CwmaumBanue. KamwuisipHocTs. JlaBieHue, co3naBaeMoOe HCKPHBICHHON IMOBEPXHOCTBIO
KUJKOCTH.

YCTHBIM OIMPOC Nel3 o teme 2 (AyautopHast paGoTa).
1. Tsepable Tena. AHuszorponus. M3orponus. Buabl kpucTanbHbIX CTPYKTYP.
2. da3oBble niepexobl. JlmarpamMmma cocTosIHHS BemecTBa. TpoiiHas Touka.

YCTHBIN OITPOC Nel4 o teme 3 (AyautopHas paGoTa).
1. Dnexrpuueckuii 3aps1 U €ro CBONCTBA.
2. 3akoH coxpaHeHHs 3apsa. 3akoH KyioHa.

YCTHBIN OITPOC Nel5 1o Teme 3 (AyautopHas pa6oTa).
1. HampspkeHHOCTB 3J€KTpOCTaTHUECKOro noJs. M3o0paxkenue nosuei.
2. IlpuHuun cyneprno3uiyH.

YCTHBIN OITPOC Nel6 1o Teme 3 (AynutopHas pa6oTa).

1. PaGota nmo mepeMemeHuro 3apsaa B JIEKTPOCTaTUIECKOM mosie. [loTeHInanbHOCTD MOJIs.

2. [Ilotenmman »snekTpocTtatudyeckoro moisida. PasHocTh mnoTeHnuanoB. CBsi3b CHUIOBOH H
IHEPreTHUECKON XapaKTEPUCTUK MOJIS. DKBUIIOTCHIIUAIBHBIC TTIOBEPXHOCTH.

YCTHBIN OITPOC Nel7 1o teme 3 (AyaurtopHast paGoTa).

1. [[I/ISJ'IGKTpI/IKI/I B OJICKTPHUYCCKOM IIOJIC. HOJ‘IHpI/IBaHI/IH JAUDBJICKTPUKOB. HOJ‘I}IpI/ISOBaHHOCTb.
HaHpﬂ)KeHHOCTI) I10JIA B IUDJICKTPHUKE.

2. HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

YCTHBIN OITPOC Nel8 1o Teme 3 (AyautopHas pa6oTa).
1. DnexrpoemkocTs. KoHneHcaTops.
2. CoenuHeHNE KOHJIEHCATOPOB.

YCTHBIN OITPOC Nel9 o teme 3 (AynutopHas pabota).

1. Dnexrpuueckuii Tok. Cuna Toka. [ImoTHOCTH TOKa.

2. CompoTuBieHUE MPOBOJHHUKA. 3aBUCHMOCTh COMPOTHUBJICHHSI MPOBOJHHUKA OT MaTepuaina,
JUTMHBI, TIIOIAU TTOTIEPEYHOTO CEUCHHS.

3. 3aBHCHMOCTH CONMPOTHUBJICHUS MPOBOJHUKA OT TeMIepaTypbl. CBEpXIPOBOAUMOCTD.

4. 3akon OMma it OAHOPOAHOTO y4acTKa 1enu. CrocoObl COeTMHEHHS COTIPOTUBIICHUH.

5. Pabota. MomtHocts. TernoBoe aeiictBue Toka. 3akoH J[xxoyms - Jlenma.

6. 3axon Oma JuIst HEOHOPOTHOTO YYacTKa eI .

YCTHBIN OITPOC Ne20 1o Teme 3 (AymuTopHas pabora).

1. Honwmzamus rasoB. CaMOCTOSTENbHBIE U HECAMOCTOSATENbHbIE pa3psaabl. Buisl pa3psioB B
ra3e [MCKpOBOii, KODOHHBIH, TyroBOH |

2. DnexTpu4ecKuil TOK B Bakyyme. Tieronmii pa3ps.

3. IIpoBommMoOCTh MOXYIPOBOJHUKOB, P-N mepexo. [1omympoBoIHUKOBBIN IO/,

YCTHBIM OITPOC Ne21 1o teme 3 (AymuTtopHas pa6ota).

1. MarnutHoe mnone. Boibop HampaBieHuss MarHUTHOTO moss. OCHOBHBIE XapaKTEPUCTUKU
MarHMTHOTO TOJIS.

2. MH3oOpakeHHMEe MarHUTHBIX TIOJE€H MPOBOJHUKOB C TOKOM pa3ianyHoi ¢opmbl. I[lome
HOCTOSIHHBIX MarHUTOB. [IpMHIMT Cynepno3uIMU MarHUTHBIX TTOJIEH.

3. 3axoH Amnepa. BzaumoneicTBrie napaaienbHbIX TOKOB. MarHuTHast TOCTOSTHHAS.
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4. MarnutHoe none ABuxKyierocs 3apsaa. Cuna Jlopenna. [[BuxkeHure 3apsKE€HHBIX YacTHI] B
MarHUTHBIX ITOJISX.
5. Pabota no nepeMenieHnIo MPOBOJHUKA U KOHTYPA C TOKOM B MArHUTHOM TIOJI€.

YCTHBIN OITPOC Ne22 1o Teme 3 (AymuTopHas pabora).

1. IloTokocueryieHne M UHIYKTUBHOCTb.

2. Ombitel @apanes u cnenctBus U3 HUX. 3akoH Dapanes. BeiBoj 3akona dapazest U3 3akoHa
COXpaHEHHUS SHEPTUH.

3. IlpaBunmo Jlennma st ayeKTpoMarHuTHOW wWHAYKIMU. Bemuumaa 3/C wuHIyKIUH,
BO3HHUKAIOIIAs B MPSIMOJIMHEITHOM ITPOBOJAHUKE C TOKOM. BUXpeBbie TOKH.

YCTHBIM OITPOC Ne23 1o teme 3 (AymuTtopHas pa6ota).
1. Bpamenue BUTKa B OAHOPOJHOM MarHMTHOM 1oJjie. [lepeMeHHbII TOK U €ero napaMeTpsbl.
2. SlBnenue caMOMHAYKIMH. TOKM IpU 3aMBbIKAHUU U Pa3MbIKAaHUH LIEIIH.

YCTHBIM OITPOC Ne24 1o Teme 4 (AymuTopHas pabota).

1. CgoOoxmHble KOJICOAHHSI B HIICATM3UPOBAHHOM KOJEOATETHHOM KOHType. YpaBHEHHUE
3JIEKTPOMArHUTHBIX KOJIeOaHUH IS HIeaTu3uPOBAHHOTO KOHTYpA.

2. IlepemeHHBII TOK, TEKYIIUH Yyepe3 KaTyIIKy WHAYKTHBHOCTH.

3. IlepemeHHBIIi TOK Yepe3 KOHAECHCATOP.

YCTHBIM OITPOC Ne25 1o Teme 5 (AymuTopHas pabota).

1. Hnrepdepenuus csera. KorepeHTHOCTP 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJH. Y CJIOBHUS
uHTEephEepPEHITUN.

2. Judpaxuus ceera. [JudpakiimoHHas pemeTka.

3. Tonspuzauus ceera. 3akoH Mamoca. 3akoH bproctepa.

YCTHBIN OITPOC Ne26 1o Teme 6 (AyautopHas paboTa).
1. Tloctynarsl Teopun DiHIITEHHA
2. VIHBapuaHTHOCTb MOJYJISl CKOPOCTH CBETA B BaAKYyMeE.
3. CBs13b MacChl ¥ JHEPTUU CBOOOIHOM YaCTUIBI. DHEPTHS MTOKOSI.

YCTHBIN OITPOC Ne27 1o teme 7 (AymuTopHas pabota).
1. TemnnoBoe n3my4eHHUE U €r0 XapaKTEePUCTUKU. 3aKOHBI TETJIOBOTO M3ITyUCHHS.
2. Buemmnnit porosnexrpudeckuit apdexr. OmprTer CTonerosa. 3akoHb! poTodddekra.
3. OObsacHenus BHenHero ¢poro3ddexra Ha OCHOBE KBAaHTOBOM TeopuH. JlaBieHue cBera.

YCTHBIN OITPOC Ne28 1o Teme 7 (AyautopHas paboTa).
Teopus aroma Bogopoaa o bopy. Monenu Tomcona u Pezepdopna. @opmyna bansmepa.

YCTHBIN OITPOC Ne29 1o teme 7 (AymuTtopHas pa6ota).
1. Crpoenne aTOMHOTO sifjpa. JHEprus cBs3u. JlegekT Macchl.
2. SlmepHbIe peakIuu B UX KiIacCu(UKaIUH.
3.  Bumasl paanoakTUBHOTO U3JIy4eHHUs. 3aKOH PaIMOAKTUBHOTO pacmiaja.

YCTHBIM OITPOC Ne 30 o Teme 8 (AymuTopHas pabota).
1. Crpoenue I'amakTuku
2. Tlepuon u ckopocth BparieHuss COTHEYHON cUCTEMBI BOKPYT sifipa ['aJakTUKH.
3. Kocwmmuueckas mbLTb.
4. Crpoenue MerarajiakTUKH.
5. Teopus pacmmpsronieiics Beenennoit. 3akon Xa006ma.
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Kputepuu oneHuBanus 3aganuii

[Ipu oueHMBaHMM YCTHBIX OTBETOB Yy4alIUXCs I€JIECO00pa3HO MPOBEACHHE IO3JIEMEHTHOTO
aHaJIM3a OTBETAa HAa OCHOBE POTPaMMHBIX TPEOOBaHU K OCHOBHBIM 3HAHUSAM U YMEHUSIM y4alluXcs,
a TaKKe CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPHIX BHUIOB 3HAHUN U YMEHUH, YCBOCHHE KOTOPBIX
1[eJIeCO000Pa3HO CUNTATh 00s3aTeILHBIMY pe3yabTaTaMu 00ydeHus. Huxe npuBeeHsl 0000CHHBIE
IJTAHBI OCHOBHBIX 2JIEMEHTOB (PU3MYECKHUX 3HAHUM.

Onemenmsl, 6bi0eNeHHble KYPCUBOM, CHUMAIOMCS 005A3AMeNbHbLIMU Pe3yIbmamami 00yyeHus,
m.e. Mo me MUHUMATbHbIe Mpebosanusi K omeemy odyuaruje2ocs 0e3 8bINOIHEHUS KOMOPbIX
HEBO3MOIICHO 8bICMABNIEHUE YOOBIeMBOPUMENbHOU OYEHKU.

@Du3uueckoe asnenue.
1) IlpusHaku ABJICHUSA, 10 KOTOPHIM OHO OOHAPYKHUBAETCS (WM ONPEICIICHHUE)
2) VYcioBusl, IpU KOTOPBIX MPOTEKAET SIBJICHUE.
3) CBs3b AaHHOTO SABJICHUS C IPYTUMHU
4) OObBsiCHEHHE SBJICHHUS HA OCHOBE HAYYHON TEOPHH.
5) Tlpumepbl UCTIONB30BaHMUS SIBIICHHS HA IPAKTHKE (CUU MPOSBICHHS B TIPHUPO/IC)
QDu3suueckuit onovim.
1) Ilenp ombiTa
2) Cxema ormbITa
3) YcnoBusi, mpu KOTOPBIX OCYIIECTBIISCTCS OIBIT.
4) Xon omebiTa.
5) Pesynbrar ombiTa (€ro HHTEPIIPETAIIHS)
Du3uueckan eenuuuna
1) Ha3Banue BeJIMUMHBI U €€ YCIOBHOE 0003HAUCHHE.
2) Xapakrepu3yeMblii 00bEKT (SIBJIIEHHE, CBOMCTBO, IIPOIIECC)
3) Ompenenenue.
4) EnuHMIBI ©3MEPEHUS
5) CnocoObl H3MEpEeHUs BETUIHHBI.
QDu3suueckuil 3aKoH.

1) CnoBecHast popMyITHpOBKaA 3aKOHA.

2) MaremaTruecKoe BhIpaKeHHE 3aKOHA.

3) OmnbIThI, NOATBEPIKAAIOIINE CIIPABEIMBOCTh 3aKOHA.

4) Tlpumepsl MPUMEHEHHUS 3aKOHA HA MPAKTHKE.

5) VcioBus MpUMEHHUMOCTH 3aKOHA.

QDu3suueckan meopus

1) OmbiTHOE 00OCHOBAHUE TCOPHUH.

2) OCHOBHBIE TIOHSTHS, TOJOKEHUS, 3aKOHBI IPUHIIATIBI B TECOPHH.

3) OCHOBHBIE CIIC/ICTBHSI TEOPHUH.

4) TlpakTHuecKoe NPUMEHEHHUE TCOPUH.

5) I'paHHIIBI MPUMEHUMOCTH TEOPHH.

Ilpuéop, mexanuszm, mawiuna.

1) Hasuauenue ycTpOMCTBA.

2) Cxema ycTpoiCTBa.

3) IlpuHumn neictBus ycrpoiicTa

4) TlpaBuia MoJIb30BaHUS U IPUMEHEHHUE YCTPOMCTBA.

QDu3uueckue uzmepeHusl.

1) OnmnpenencHue ICHBI ICJICHUS U TIpeeia U3MEPEHHs Tpudopa.

2) Omnpenensath aOCOTIOTHYIO MOTPEITHOCTh U3MEPEHHS MPHOOpa.

3) OrOupaTh HYXKHBIN IPUOOP U MPABUIILHO BKIIFOYATH €T0 B YCTAHOBKY.

4) CHuMaTh TOKa3aHWsA NpUOOpa M 3alMUChIBaTh X C yYETOM aOCOMIOTHOM MOTPEIIHOCTH

U3MEpEHUsl.
5) OmnpenensaTh OTHOCUTEIBHYIO MOIPEITHOCTH H3MEPEHHIA.
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4.1.5. TTIPOEKT
B dbopme nnanBuayanbHOro mpoeKTa
Temsl:
Pa3Butre BeTpO3HEPreTUKH.
YckopuTenu 3JIeMEHTApHBIX YaCTHUIL: B3TJIAl B OyyIiee.
Bosnbiioi anpoHHbIN KOUTalAEp - MyTh K IPOTPECCy MU allOKaJIUIICUCY?
Bonopoa — HCTOYHHK 3HEPTrUM.
DeHOMEH TeHHAIbHOCTH Ha IPUMEPE TUIHOCTH ANTbOepTa DUHINTEHA.
HccnenoBanne UCKYCCTBEHHBIX HCTOYHUKOB CBETA, IPUMEHSIEMBIX B TEXHUKYME.
ConHeyHasi SHEpreTUKa U CoJIHEUHbIE OaTapeu.
N3yuenue 351eKTpOrpoOBOHOCTH PA3IUUYHBIX KUIKOCTEH.
HudpakpacHoe U31ydeHHe U ero HEeKOTOpble CBOMCTRA.
. Texunueckoe NpUMEHEHHE JIMH3.
. Buzibl painoakTUBHBIX MIPEBPAIICHUI.
. [IpoGnemMbl 1 MePCIIEKTUBBI PA3BUTHUSI AaTOMHOM SHEPTETHKHU.
. Enunune! u3mepenust Gu3NuecKux BETUYHH.
. U3mepenune mioTHOCTH TBEPBIX TEJ PA3IMUYHBIMU METO/IaAMH.
. PeakTuBHOE ABMKEHUE B COBPEMEHHOM MUDE.
. lnHaMuKa COJIHEUHOW CHUCTEMBI.
. 3ydeHue ABM>XEHUS Tena, OpOIIEHHOTO MO/ YITIOM K TOPU30HTY.
. I3yuenue 351eKTpOMarHuTHBIX MOJIei OBITOBBIX TPHUOOPOB.
. U3mepeHnrie MHAYKIIMY MarHUTHOTO T0JIS1 HOCTOSIHHBIX MarHUTOB.
. 3ammTa TPAaHCTIOPTHBIX CPEICTB OT aTMOC(HEPHOTO IIEKTPUIECTBA.
. 3aKOHBI COXPAHEHUS B MEXAHUKE: 3aKOH COXPAHEHUS UMITYJIbCa.
. 3aKOHBI COXPAHECHHS B MEXaHUKE: 3aKOH COXPAHEHUS SHEPTUH.
. Beunp1ii ABUTATEIb.
. I'paBuTanus. BeceMupHoe TSAroTeHue.
. I3mMepeHne mI0THOCTH Tejla Yell0OBeKa.
. I3yuenue cBONCTB MaTeprasoB, UCIIOIb3YEMbIX B MECTHOM CTPOUTEIIbCTRBE.
. [To3HaHme 3aK0HOB (DU3HMKU C MTOMOIIBIO MTPEIMETOB, HAXOAAIIUXCS Y HAC TIOJT PYKOH.
. [lyremecTBue 1o nikajie remneparyp.
. Mup HaHOTEXHOJIOTHA.
. ®usnka B Moeit mpodeccun.

CoNoA~WNE

WNRNRNNMNMNRNNMNNNNRPRRRRERRRE R
OWOVOURWNRPRPOOWOMNOUIAWNREO

4.2. 3SATAHMS JIJISI TIPOMEXYTOYHOM ATTECTAIIUA

MHNEPEYEHb
BOIIPOCOB /Il MOATOTOBKM K IK3aMeHY M0 0011e00pa3oBaTe/JbHO y4eOHOH JUCIHIIIMHE
«DusuKa»
MJIS 00y4YaroIuXCst
(1 xype)
DNEeKTpUYECKHUN 3aps U €ro CBOMCTBA. 3aKOH COXpaHEHMsI 3apsaaa. 3akoH Kyiona.
HanpspxkeHHOCTD 31eKTpocTaTuyeckoro nois. M3o0paxkenue nomneil. [IpuHiun cyneprno3unuu.
Pabora no nepemernieHuto 3apsa B 3JIeKTpocTaTHUECKOM MoJie. TloTeHIManbHOCTh MOS.
[ToreHmman asnekTpocTtaTuyeckoro moss. Pa3sHocTe mnoTeHnuanoB. CBS3b CUJIOBOM U
HSHEPreTUYECKON XapaKTEPUCTHUK MOJISL. DKBUMOTEHIIUAbHBIE TTOBEPXHOCTH.
5. MudpnekTpukd B diekTpudeckoMm Tmone. llomspusamus audnekTpukoB. [lonsipru3oBaHHOCTS.
Hanpsi>keHHOCTB 10JIsE B TUAJIEKTPUKE.
6. TIpOBOAHHKH B DIIEKTPOCTATUIECKOM ITOJIE.
OnexrpoeMkocThb. Konnencatopsl. CoenMHEHNE KOHAEHCATOPOB.
8. Dnexrpuueckuit Tok. Cuna Toka. [IMoTHOCTH TOKA.

el N

~
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9. CompoTuBieHHE TPOBOJIHUKA. 3aBUCUMOCTH COITPOTHBIICHHS TPOBOIHUKA OT MaTepuala, JUIUHBI,
IUIONIAIN NIOTIEPEYHOTO CEUEHUS.

10. 3aBUCUMOCTBH COMPOTHBIICHHUS TPOBOJAHHUKA OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

11. 3akon Oma ans oAHOPOAHOrO yyacTka Lend. CriocoObl CoeIMHEHMsI CONPOTUBIICHUH.

12. Pabota. Momaocts. TemmoBoe aeiictBue Toka. 3akoH oy - JIlenmna.

13. 3akon Oma 5151 HEOAHOPOIHOTO yYacTKa LEeIH.

14. Monuzanus razoB. CaMOCTOSITEIBHBIE U HECAMOCTOSITENbHBIE pa3psibl. Buisl pa3psanaos B rase
[MCKpPOBOM, KOPOHHBIH, TYTOBOH |

15. Dnekrpuueckuil Tok B Bakyyme. Tieromuil pa3ps.

16. IIpoBOOMMOCTBH MOJIYIPOBOAHUKOB, P-N niepexo. [1onynpoBogHUKOBBIN JHOA.

17. MaruutHoe mone. Bpibop HampaBieHuss MarHUTHOrO 1ojisi. OCHOBHBIE XapaKTEPUCTHKH
MarHMTHOTO TOJIA.

18. N300pakeHre MarHUTHBIX MOJICH TPOBOIHUKOB C TOKOM pa3innyHoi opMmel. [Tome mocTosHHBIX
MarturToB. [ [ppyHIun cynepno3uuuy MarHuTHBIX HOJIEN.

19. 3akon Ammepa. BzaumoseiicTBue napasienbHbIX TOKOB. MarHUTHast IOCTOSTHHAS.

20. MarnuTHOe mose aBwkyuierocs 3apsaa. Cuna JlopeHua. [IBikeHue 3apsKeHHBIX YacTHIL B
MarHUTHBIX MOJISAX.

21. Pabora 1o nepeMenieHnIo NpoBOJHIKA U KOHTYpa C TOKOM B MarHUTHOM II0JIE.

22. TloTokocuerieHue W UHIYKTUBHOCTD.

23. OmnbiTel @apanes u cineactBus U3 Hux. 3akoH Dapanes. BoiBon 3akona dapanes U3 3akoHa
COXpaHEHHUs SHEPTUH.

24. TlpaBuno Jlenua A snekTpoMarHuTHoW uHAyKIud. Bennunna 3J1C uHIyKIINN, BOSHUKAIOIIAS
B IIPSIMOJIMHEHHOM IIPOBOJIHUKE ¢ TOKOM. BUXpeBble TOKH.

25. Bpaienue BUTKa B OJJHOPOJAHOM MarHUTHOM ToJjie. IlepeMeHHbIi TOK U ero napaMeTpsl.

26. SIBnenune caMOMHAYKIUH. TOKH MPH 3aMBIKAHUU M Pa3MBIKaHUH LICTIH.

27. CBoboaHble KoJeOaHUS B MJCATU3UPOBAHHOM KOJEOATEJIbHOM KOHTYpe. YpaBHEHHE
AJIEKTPOMAarHUTHBIX KOJIEOaHUM JIsl HeaIn3UPOBAaHHOTO KOHTYpA.

28. IlepeMeHHBIN TOK, TEKyIIMH Yepe3 KaTyIIKy HHIYKTUBHOCTU. llepeMeHHBIH TOK uepes
KOHJIEHCATOpP.

29. Untepdepenuus cera. KorepeHTHOCTh M MOHOXPOMATHYHOCTb CBETOBBIX BOJIH. Y CIIOBHS
UHTEp(DepeHIHH.

30. [Iudpakuus ceera. uppakunoHHas pemerka.

31. Tonspusamus cBeta. 3akoH Maroca. 3akoH bproctepa.

32. TemioBoe U3Ty4E€HHUE U €r0 XapaKTePUCTUKHU. 3aKOHBI TEINIOBOTO U3TYUYEHHUSI.

33. Buemmnwmii porosrnexrpudeckuii 3gpdext. OnbiTel CToneToBa. 3akoHbI poTodPdeKTa.

34. OObsicHeHus BHeUIHero (poTtodddexTa Ha OCHOBE KBaHTOBOH Teopuu. JlaBneHue ceera.

35. Teopwus aroma Bogopoaa o bopy. Monemu Tomcona u Pesepdopma. @opmyna baimemepa.

36. CtpoeHue aTOMHOTO si/ipa. DHeprus cBs3u. JeekT Macchl.

37. SlnepHble peakuy U MX KJIacCH(UKAIIH.

38. Buusl paguoakTUBHOTO W3IyYEeHHUs. 3aKOH PaIMOAKTUBHOTO pacraja.

HpOMG)KyTOqHaSI arrecranus COCTOUT U3 OJHOI'O STalla: YCTHBIP'I or11Ipoc.

V. Illepeuenb MaTepuaoB, 000pyA0BaHMsI U HHPOPMAIMOHHBIX HCTOYHUKOB,
HCNOJb3yeMbIX B X0/I€ ATTECTAIMH MO Y4eOHOI TUCHUTIHHE

OobopynoBanue yueOHoro kadunera. TexHuueckue cpeacTBa 00yuyeHus:

HaumeHnoBaHue kaduHera/ iabopaTopum \ OcHamenue kaduHera/ JijabopaTopumn
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Kabuner No 207 JlaGopatopus «Dusukay. Kabuner
«DIIeKTPOTEXHUKA u AIIEKTPOHHKA.
O01e00pazoBaTeIbHbBIC TUCIUILTHHBD)

KommiekT yuebHo Mebenu (CTOJbI, CTYIIbS,
JIOCKA); KOMIBIOTEP B cOOpe (CHCTEMHBIN OJIOK
(Intel Celeron 3 GHz, 1 Gb), monutop Philips
193 KK, knaBuatypa, Mblllib) - 1 1IT., IPUHTEP
nazepusii HP 1102 - 1 wt., TeneBu3zop Samsung
20" OJIT - 1 wrT., JOKaNbHAs KOMIbIOTEPHAs
CeTh, KOJOCKOM; AmmapaT HpOeKIIHMOHHBIN
YHUBEpPCAIbHBI C  ONTHYECKOHM  CKaMbeu
DOC-67; Buneodunbmer;
Muxkpoxkanbskynsarop; [Dirakater; Komorpammsr,
[TpubGop st u3y4yeHHsS Ta30BBIX 3aKOHOB;
l'azoBblii TepMoMeTp; Manomerp; Tepmomerp

JIEMOHCTPAIIMOHHBIN; KonnencannoHHbIi
rurpomerp; [lcuxpomerp snekTponHsbIi; Hacoc
KoMoBckoro; Becrul c Pa3HOBECOM;

Muxkpomerp; Illtanrenuupkyns; HaGop rups;
[IpuGop st ompeneneHus  JTUHEHHOTO
pacIIUpEeHHs;

[TapooOpa3oBaTeinb; DIEKTPOILIUTKA; Mertp
yueOHblii; Amnepmerp; Boabtmerp; HaGop
KoHAeHcatopoB;  Pesuctop  (1,5-2  Owm);
Brikimrouarens JBYXIIOJIFOCHBIH; Hab6op
npoBonoB; Mcrounuk nwuranus; Peoxopn;
HaGop mno osnextpuuectBy; Ilpubop mns
OnpeneIeHus TEMIEPaTypHOTO
kKodh—(ulreHTa JTHHEHHOTO  PACHINPEHUS;
Habop xumuueckoir mocynel; ["anbpBaHomeTp
JIEMOHCTPALIMOHHBIN; BosbsTmeTrp
JIEMOHCTPAIIMOHHBIN; Habop
MOJIYIPOBOJHUKOB; AmnepsoiabTmMeTp ABO;
[ImactuHka ¢  mapamieabHBIMH — TPAHSIMU,
Pemerka nudpakumonnas; IlpobGop  ansa
ompeieNIeHus] JUIMHBI CBETOBOM BOJIHBI, Habop
nuH3; Mukpoamnepmetp; Habop nns nzydenus
3aKOHOB OCBelIeHHOCTH; Habop criekTpanbHBIX
TpyOOK;  BbImpsMutenb  BbICOKOBOJIBTHBIH;
Bempsimurens (4 — 12B)

NupopmanmoHHoe obecnieyeHue:

Bun uznanus (yueOHUK,

yueOHOe nocooue, PexBu3nThHI
HaumeHnoBanue ABrop MeTOANYECKNEe YKA3aAHUs, | W3TAHHA/I0CTYN K
U31aHUsA NPAKTHKYM M T.I., CCHLJIKA | HH(POPMALMOHHOM
HanH(oOpMAIHOHHBI y pecypcy
pecypc)
OcHoBHasl TuTEpaTypa
dusnka Jlorsunenko O.B. Y4eOHuK OBC «Book.ru» M.:
KHOPVYC, 2019 —
342 c.
dusuka: Teopusl, Tpodumona T.H. CrnipaBoYHUK BBC «Book.ruy M.:
pelieHue 3aay, KHOPVYC, 2019 —
JIEKCUKOH 316 c.
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JlononHuTenbpHas TUTEpaTypa

Kpatkuii kypc Tpodumona T.U. VYuebHoe mocobue 3bC «Book.ru» M.:
bu3HuKU ¢ KHOPYC, 2017 —
npuMepamMu 280 c.

pelieHus 3aaau

PykoBoacTBo Kk Tpodumona T.U. Y4eOHoe mocodue 9BC «IOPAUT»
pEUICHUIO 3a/1a4 10 M.: IOPAPIT, 2019
dusuke — 265 c.

HutepHer-pecypcebl

www.fcior.edu.ru  (®dexepanbHblii  UEHTP  WHPOPMAIIMOHHO-OOPA30BATEIBHBIX  PECYPCOB).
wwww.dic.academic.ru (Axagemuk. Cj0Bapu ¥ SHIUKIONCIUH ).

www.booksgid.com (BookaGid. DiiekrponHast 6HOIHOTEKA).

www.globalteka.ru (I'mo6anreka. ['modanpHas OMOIMOTEKAa HAYYHBIX PECYPCOB).
www.window.edu.ru (EauHoe okHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam).

WwWw.st-books.ru (JIyumras yueOHas iuteparypa).

www.school.edu.ru (Poccuiickuii o0pa3oBaTenbHbIli mopTan. JloCTymHOCTh, KadecTBO, 3ddek-
THUBHOCTB).

www. ru/book (DnexktporHast OUOIHOTEUHAS CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypcbl MHTepHEeTa — Du3nka).

www. school-collection. edu. ru (Equnas xosekiust nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB).
https//fiz.1september.ru (yuebno-meromudeckast razera «Du3nka).

www.n-t.ru/nl/fz (HoGeneBckue naypeats 1o Gpusmke).

www.nuclphys.sinp.msu.ru (Slnepuas ¢pusuka B MHTEpHETE).

www. college. ru/fizika (IToarotoska k EI'D).

www.kvant.mccme.ru (HayqHO-TOMyJISIpHBIH (HU3HKO-MaTeMaTHuIecKuil )ypHai «KBaHT»).

www. y0s. ru/natural-sciences/html (ecrecTBeHHO-HayUHBIH KypHAI 1711 MOJIOICKH «I1yTh B HAYKY»)

VI. lonoaHenuss u n3meHeHust kK koMmiiekty @OC Ha y4yeOHblii roj
JononHenus u usmeHeHus k komruiekry @OC Ha - y4eOHBIH roj mo ydeOHOU
mucrpiimae Ousnka.
B xommnext @OC BHECEHBI CIEYIOINAE U3MEHEHUS:
Hononuenus u uameHeHus B komriekre ®OC oOcysxiens! Ha 3aceqanuu [{K maremarnueckux
Y €CTECTBEHHOHAYYHBIX JUCLUILUIMH
«» 20 r. (mpotokoa Ne ).

Ipencenarens 11K / /
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