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MNOACHUTEJIBHASA 3AIINCKA

[Tonoxenue pazpaboTaHO HA OCHOBAHUU CJIEAYIOIIUX HOPMATHUBHBIX aKTOB:

- ®enepanbHoro 3akoHa ot 29 paekadps 2012 r. Ne 273-®3 "O6
ob6pazoBanuu B Poccutickoit denepanuu';

- ®enepanbHoro 3akoHa or 24.09.2022 Ne 371-®3 "O BHeceHUH
m3menenut B @enepanphbiii 3akoH "OO oOpazoBanuu B Poccuiickoi
Oenepanuu”" u crateio 1 DepepanmpbHoro 3akoHa "OO 00s3aTETBHBIX
TpeboBanusax B Poccuiickoit @enepanun';

- Ilopsaka pa3paboTku ©u yTBepkACHHUS (eaepalbHBIX OCHOBHBIX
0011e00pa3oBaTeNbHBIX MPOTPAMM, YTBEPKIECHHBIM MPHUKa30M MuHHCTEpCTBA
npocBenienuss Poccuiickoit ®eneparuu ot 30 centsadps 2022 r. Ne874
(3apeructpupoBan MuHHCTepcTBOM toctuniu Poccuiickoit ®denepannu 2
HOs10ps 2022 1., peructpanrionsbiit Ne 70809);

- Tlopsinka opraHMzanuu W OCYIIECTBIEHUS 00pa30BaTENbHOU
JESTEIPHOCTH 10 OCHOBHBIM  00I11€00pa3oBaTelIbHBIM  IIpOrpaMmam  —
oOpa3zoBaTeNbHBIM  MpOrpaMmaM  CpelHero  obmiero  oOpa3oBaHuf,
YTBEPKJICHHBIM TpuKkazoM Munnpocsemenus ot 22.03.2021 Ne 115;

- Ilpukaz MunucrepcrBa mnpocsenieHust Poccuiickoir denepanuu OT
18.05.2023 Ne 371 “O0 yrBepxkIeHUH (QeaepasbHOil 00pa3oBaTEIbHON
MporpamMmsbl cpeiHero obmiero oodpaszoBanus’” (3apeructpupoBan 12.07.2023
Ne 74228) (nanee — ®OII COO);

- ®@enepalbHbIX TOCYAApPCTBEHHBIX OOpa30BaTEIbHBIX CTAaHAAPTOB
CpelHero oOmiero oO0pa3oBaHUs, YTBEPKIEHHBIX NpHKa3oM MuHHCTEpPCTBA
obpazoBanus U Hayku Poccuiickoit deneparuu ot 17 mas 2012 r. Ne 413, ¢
M3MEHEHUSIMHU, BHECEHHBIMU MpUKa3zaMu MUHUCTEpCTBA 00pa30BaHMs U HAYKU
Poccuiickoit ®eneparuu ot 29 nexkadbps 2014 r. Ne 1645, ot 31 nekabps 2015
r. Ne 1578, ot 29 uronst 2017 r. Ne 613, ot 24 centsaops 2020 r. Ne 519, or
11 nexabpst 2020 r. Ne712, ot 12 aBrycra 2022 r. No 732 (manee — ®I'OC
COO);

- [Ipuka3z MunucrepctBa npocseienust PO ot 4 oktsa6pst 2023 r. Ne 738
"OO ytBepxkacHUU ¢eaepaabHOro MepedHsl JICEKTPOHHBIX 00pa3oBaTEIbHBIX
peCcypcoB, MOMYIIEHHBIX K WCIOJb30BAHUIO TMPU pPeaN3alUi  HUMEIOIINX
rOCYJIapCTBEHHYIO0 aKKpEIUTAlUI0 OOpa3oBaTEIbHBIX MPOrpaMM HadajabHOTO
00111eT0, OCHOBHOT'O 00111€T0, CpeIHET0 00111ero oOpa3oBaHus'.

[Iporpamma 10 (Qu3uke Ha YypoOBHE cpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWN W TPeOOBaHWI K pe3yibTaTaM OCBOCHUS
OCHOBHOW o0Opa3oBareibHOM mporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHOi pabodeit mporpaMmbl BocnuTaHus U Konuenuu
npenoAaBanus yueoHoro npeamera «dusrka» B 00pa3oBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ ®denepanuu,  peaqu3yloMMX  OCHOBHbIE  00pa3oBaTelIbHBIC
POTrPaMMBl.



[Tporpamma no ¢usuke onpeaenseT 00sA3aTeaIbHOE MPEAMETHOE COJEPKaHNUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroniuxcs.
[Iporpamma mo ¢usuke maét mOpeacTaBICHUE O LEJAX, COJEpPKaHUH, OOIIe
CTpaTeTuu OOy4YeHHWs, BOCIHUTAHUS W PAa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uku yriayOJEHHOTO YPOBHS IO3BOJIIET pPeau30BaTh
3aJla4yu MPOPECCUOHAILHOM OpHEHTAIlMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJIICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OOy4arolmuMcsi, KOTOpbIe HEOOXOAWMBI ISl TPOAOJDKEHUS OOpa3oBaHHs B
OpraHM3alusIX MNPOPECCHOHATBHOTO O00pa30BaHMUA MO PA3IUYHBIM  (DU3ZHKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme mo QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeMEeTHbIe, TMpeaMeTHble (Ha  yriyOia€éHHOM  ypoBHe). HayuHo-
METOJI0JIOTUYECKOM OCHOBOM Juisi pa3paOOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCs, OCBOMBIIHMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero oOmero oOpa3oBaHMs Ha
yTIIyOJIEHHOM YPOBHE, SIBJSIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKUM Ha YriayOiaEéHHOM
YpOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET ObITh
UCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYHMX MPOTrpaMM.

[Iporpamma o ¢u3rke HE CKOBBIBAET TBOPUECKYIO MHUIIMATHBY yUUTEIEH U
MPEAOCTAaBISCT BO3MOKHOCTH JUISI pealiv3aldyd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpPEenojaBaHuio (U3MKU Ha YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus 003aTENbHOM YaCTH COJIepKaHUs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoapHBIN Kypc GU3NKN — CHCTEMOOOpa3yIoIni
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUW OMpENeIIo XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIYYEHHs] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoicTBamMu. M3yuenue



(GU3MKM BHOCUT OCHOBHOM BKJad B (OPMHPOBAHUE ECTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHHE YMEHHM MPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus MOJI0KEH
PSAI ek, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOCHHUS.

Hoea uyenocmuocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJACPIKUT MaTepuall U3 BCEX pa3esioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3MKH
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE H
noJIe.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
TYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
bu3uKkn Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKHUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0i€HHOTO ypoBHS
IIPEAIOIAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKOHOB. IIpum 3TOM paccMaTpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3konozuzayuu peanusyercss IMOCPEACTBOM BBEICHHUS JIJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 00CYXKIEHHUs
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cojiepKaHUs MPOTPaMMBbI TT0 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
IPUHLINIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIIOJIb30BAaHUM CAMOCTOSITENIbHOTO HKCIIEPUMEHTa Kak
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHHUYECKOTO JSKCIEPUMEHTA,
BKJIIOYAIOIIET0 (PPOHTAJIbHBIE YYEHUYECKHE ONBITHl TMPU HM3YYEHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U pabOThI MpakTukyma. [Ipyu TOM BO3MOKHBI
IBa crocoba peanu3aluyd (QU3MYECKOro TMpakTUKymMa. B mepBoMm ciyuae
NPaKTUKyM mpoBoAuTcs 100 B KoHue 10 u 11 kiaccos, 100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 O3THX KjaccoB. BTtopoil cmocod — 370
WHTErpanus padoT TpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
OpOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
IIPaKTUKyMa MOHMMAETCS] CaMOCTOSITENIbBHOE MCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIAaroBO HHCTPYKIIMH.



B nmporpamme mno (Qu3umke cucreMa yYEHHYECKOr0 HSKCIEPHUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bribop
TEMATUKU U1 3TUX BUJOB YUYCHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBISAETCA
y4aCTHUKaMHU 00pa30oBaTEIBHOrO MPoIlecca UCXO/I1 U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAaHUPOBAHMUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHHE OOYYalOIIMMHCS YMEHUSMU TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], HUCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETTIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENsSeTCS PEUICHUI0 PacYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJJaHHOW W HESIBHO 3aJaHHON (DPU3MUECKON MOJENBIO, MO3BOJISIIOIINE MPUMEHSTh
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiena Kypca, Tak U
UHTETPUPYs IPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zfesioB. /[l KaueCTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIOTCA 3aJaHMsl Ha OOBACHEHUE/NpPEJCKa3aHUe MPOTEKAHUS
(du3NYecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH KU3HU, TpeOyrolue BbiOOpa
(bU3HYECKON MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHallbHO-
TEXHUUYECKOMY OO€ecleyeHHI0 y4eOHOro mporecca Kypc (U3MKH yriayOnEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere GU3MKM JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(¢u3MKe YYEHUYECKHX ONBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpakTHUKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemMoHCcTpallMoHHOE  000pyAoBaHue (OpPMHpPYETCS B COOTBETCTBHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECNEYMBAET IOCTAaHOBKY
NEPEUNCICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJIENOBAHMUS  M3Y4YaeMbIX  SBJIEHUHW M  MPOLECCOB, HMIUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe o0O0OpyIOBaHHE [JiI YYCHUYECKUX MPAKTHUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECHEeUMBAETCS B pacyuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydawommxca. TemaTHyeckue KOMILIEKThI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE [U(POBBIX J1a0OpaTOPUA.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IeEM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHUS OO0y4arloumxcsi K HaydyHOMY
U3YYEHHUIO TIPUPOIBI, PA3BUTHE HX HUHTEIUIEKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HAHUA W (OPMHUPOBAHHE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHWM W HAYIHBIX J0KA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O PpONM (PU3UKK 171 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cepax Oynyten
npoecCHOHANBbHON  JESATENbHOCTH, CBSI3aHHBIX C (DU3HMKOM, MOJArOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTxeHne 3TUX lenei 00ecrednBacTCsl pelIeHUeM CIEIyIOMNX 3a7ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 00I1Iero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 0OIMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWKY,  MOJEKYISIpHYI0  (HU3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHUI MTPUMEHSATH TCOPETUICCKUE 3HAHUS I OOBICHCHHUS
bu3nUecKux SIBJICHUN B MPUPOJE W JUISI NPUHSTHS TPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUsS PAa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nUecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUE
dbuznueckol MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3aaad
WHKEHEPHOTO XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTHYECKUX TPOIIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITEIPHOTO TUTAHWUPOBAHUS W TIPOBEICHHUS
bU3MYeCKUX OKCIEPUMEHTOB, aHalIW3a U HMHTEpHpeTanuu  uHdopmaiuu,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHME€ YCJIOBHUW /IS Pa3BUTHS yYMEHHHA MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHaAIbHON e TEIbHOCTH, CBA3aHHOMN
¢ (PUBHKOM.

B coorBerctBun ¢ tpeboBanusiMu DOI'OC COO yrioyOnéHHBIN YpOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pusnka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTcs OOYyYarOUIUMUCS, TUIAHUPYIOIIMMU TPOAODKEHHE
o0Opa3oBaHus MO CHEIUATBLHOCTIM (PU3UKO-TEXHUUYECKOTO MPOQUII.

Ha uzydenne ¢puzuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus otBoutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4yacoB B HENEIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).



[Ipennaraembrii B mporpamMmme To (u3uke TmepedeHb Ja0OpaTOPHBIX W
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHIOBAHHBIM, YYHUTENIb JElIacT BBIOOP
MpOBEeNCHHUsT JTa0OPATOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
O0COOCHHOCTEH 00yJaroIInuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEpPJIOE TENO, HUJealbHAasl KUIAKOCTb, HWACANBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBonuneniHoe  nBuxkeHue. J[BMKEHHE  MaTepUATIbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIE TMepeIadH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne naBUXKEHUS TeNla, OpPOIIEHHOrO0 TroOpu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI U OT reorpapuyeckoid IMUPOTHL. JIBUKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanve yclIOBUM pPaBHOBECUS TBEPIOIO TeJd, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHpIE W HENOTEHUHMAIbHBIE CWIBlL. l[loTeHumanbHas 3HEPrUs.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CJIEACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHS] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. Tenmno€éMKocTh Tena. YAelbHass W MOJISIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETbHBIX TETUIOEMKOCTEMN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOMW KUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN HCIAPEHUS JKUJKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMalid  pEe3MHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DJIeKTpOEMKOCTh KOHJAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL ITOCTOSHHOTO AJIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hampsokenune U u DJ1C é&.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MApPALICIBHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANpPSKEHHUS ISl JIaMITbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COIMPOTUBICHHS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHUYecKue yYCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHME: Ia30pa3psiiHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPpAKMuUKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEJIUUYHMH C UCIOIb30BAHHEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, MPOBEpKAa MPEMJIOKEHHBIX TMIOoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSI C YUETOM COJIEPIKATENIBHBIX MEXIPEIAMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJCIMPOBAHHE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: B1axxHOCTb BO31yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET WU JAPYTHUE), ABUTATEIh BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOAHUKOBEIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NOJIed. JIMHUM MarHUTHON MHIIYKIMH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JUaMarHeTUKHU.



TexHru4eckue yCTpPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJI HOCTOSTHHBIX MArHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHUE MPOUECChl: MHIAYKIIHOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBON (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUY BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kosebanuil. CBsI3b aMIUTMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxarouux Kojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanue kosneOaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJIEOAHHM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIONINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaANpsDKEHWS MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIKUX AIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunble u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3alysi, HHTepdepeHuns u qudpakims.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntonenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosIHUE M ONTHYECKas Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (DPOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MAaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300pa)KEHU B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipuzaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[TonydyeHue crekTpa M3Iy4YEHUs CBETOJIMOAA MPHU MOMOLIM JU(PAKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpazoBanus  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuueckue yCTpOMCTBA M TEXHOJOTUYECKHUE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. Onbitel A. I'. CronetoBa. 3akonbl hoToddderra. YpaBHEHUE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHOBBIE cBOMCTBa yacTull. Bonnel ne bpoia. Jlnvna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE HPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipobraemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TirooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSICPHBIN peakTop, aTomHasi OombOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTpaJbHbIA K1acc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PeIukTOBOE M3ydYEeHHE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aus CeBEpHOro MOJylIapus U SPKHUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX UBMEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdeiax «YUYEHHYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMUCATEIIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHBIE TPUOOPHI, UPPOBasi 1adopaToOpus.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTrOJIHLHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIbTPA3BYKOBasg JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIIOCA 3€MIIHM, 3aJIE)KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM JJIEKTPOIIEpeIay, 3JEKTPOABUTATEIb, paaap, PaauoONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIHMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTaAPHOW M BOJIOHTEPCKOU ESATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUMUBOTO Oy TIyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE II0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHue OmbITa JNESITEIBHOCTH IKOJOTUYECKOW HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4YeHUs: (PU3MKH OCYHIECTBISATh MPOEKTHYIO M HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCIOBHUSX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BIAJCTh  HAaBBIKAMU  y4€OHO-HCCJIEAOBATEIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHUAAMHU JACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOIUThb APryMEHTHI  JUJIA
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATEIbHOMN
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOrO COJIECpP KaHUs
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThI (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHI C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ y4€TOM MHEHUI YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OIICHKY HOBBIM CUTYaIIUIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAHUIIMH B 0O0JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEHICHUS] MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHUMATh  AMOIIMOHAIBEHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeATeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras naedopmanus, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONIMI XxapakTep (GyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PAaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHUYECKOW JIHEpTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHUsl SHEPIMM B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJId 3aMKHYTOM DJIEKTPUYECKOM uenu, 3akoH JIxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJIMYECTBO TEIJIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO T10JIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHHUE, MU(y3us, HUCIIapeHHeE,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BETMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHbIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBedaroued TpeOOBaHUSIM 3ajlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3ULIUKA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUN O PALIMOHATEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHHE pacCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJIJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBpld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DJHEPTUs,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPU
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiied nmpodeccnoHalbHON JesITENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
11 HayuHbIii MeTOJT ITO3HAHUS TIPUPOIBI 6 bubmorera [JOK
' ya s PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia 10 . https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hlusamuia 10 https://m.edso00.ru/f16b68d7
N bubmuoreka [JOK
23 Cratnka TBEproro Tena > ! https://m.edso0.ru/f16b68d7
bu6mmorekxa [JOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Htoro 1o pasneny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOIUHAMUKA
. bubmuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [JOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
41 Onexrpiriecoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusireckiit MpakTAiyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [JOK
P 1
CICPEHOC EPEA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859f1
Hroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
OKCHEPUMEHT U TEOPHUs B IIPOLIECCE
3 n03Ha§Hs{ TIPUPOJIBI pHa6n}(I)) eHUE U 1 bubmmorexa [JOK
PHPOIBL. A https://m.edsoo.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIECcKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHUYeCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4l MEXaHUKU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€T0 IMPOCKI MU HAa OCU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuueckoe onucanue

12 ngﬁg{)onHHeﬁHoro JIIBHOKEHHUS C bubnmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO O] bubnuotexa [JOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
yCKOpeHue
16 KoHnTtponbHas pabota 1mo Teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
HuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17 [IpuHnMn otHOCUTENBHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepunanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOozeiCTBYIOIIAs cuila. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca https://m.edso0.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herorona https://m.edso0o.ru/57dba505
[IpuHnun cynepnosunuu cui. Pemenne
20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOI Macchl
99 Cuiia TSKeCTU U yCKOPEHHe bubmuoreka [IOK
CBOOOAHOIO NaJIeHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 Cuna ynpyrocri. 3akon I'yka. Bec tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIIBI COIIPOTUBIICHUS] CPE/BI https://m.edso00.ru/2cb29676
26 Hasnenue. 'mapocrarndeckoe bubnunoreka LIOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CiioxxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuorexa [IOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepralbHON TOYKH,
32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHNHU LIEHTPA Macc
NMnynbe cuibl 1 UI3MEHEHHE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE NBUXKEHUE
MoMeHT nMItynbca MaTepUaIbHON
34 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Penterme saza https://m.edso00.ru/f7706d63
36 Pabora cuitbl Ha MaJToM ¥ Ha KOHEYHOM bubnuoreka [JOK

nepemernieHnu. [ 'papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

bu6nmorexa [IOK

37 W3MEHEHNN KHHETHYECKOM SHEPTUHU
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIHATIBLHEIE
38 cuisl. [ToTtennuansaas sHeprus. Bropas bubnnorexa [JOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnuorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yapyrue u He M€ CTOJIKHOBEHUS.
40 N Ez;em/le BeyH If };IFJ'II/I IUIST aeabHON bubnmorexa HOK
p pHY https://m.edsoo0.ru/f30f43b6
SKHUJIKOCTH
a1 KonTposabHas pabora o Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 Term1oTel. OcHOoBHEIE NTonoxkeHnsa MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TENI. XapaKTep ABHKEHUS U bubnnorexa [JOK
P o P p https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEIECTBA
Macca 1 pa3mepsl MOJIEKYI (aATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(FOHHHaSI) bubmmorexa TIOK
H ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermoBoe paBHOBeCHE. bubnuorexa [JOK
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[lIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnorexa [JOK
HanbroHa https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [JOK
https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocrontioe ypasretie MKT https://m.edso0.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYMATEeNFHOTO TETJIOBOTO ABMKCHHUS
e€ JyacTull
55 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI but6mmorekxa [IOK
o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbHas padora o Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHaMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpEeHHUE TapAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6nunorexa LIOK
58 Camonpou3BoibHas penakcamus T
P P 8 A https://m.edso00.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Ta3a B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [IOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH dHepruu
61 OJHOAQTOMHOT'O UJIC€AJIbHOTO Ta3a. bubnuoreka [{OK
KBasucratnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboThl bubmmoteka IIOK
no rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
quarpamme
Tennonepenava kak crmocod W3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cucremsl 6e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemnoéMKocTh bubnunoreka LIOK

Tena. Y IelIbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHUSI TOTLJIMBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
Temomnepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonnuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHHUS BHYTPECHHEH SHEPTrUn bubmmorexa [IOK
P yip P https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
20 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3HadeHue KITM, Iuxmn bu6mmoreka IIOK
Kapno https://m.edso0.ru/fe3857b9
bubmmoteka IIOK
72 P
cHicHie saat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIEKThI
73 HCTIOJIL30BaHUS TETIJIOBBIX JIBUTATEIEH. but6mmorekxa [IOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edso00.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
74 P
crieHie satat https://m.eds00.ru/c8c70432
O0o01IeHre U cucTeMaTU3alus 3HaHUH
R bubnuorexa [JOK
75 o reme "TepmonuHamuka. Teruiosbie

MAaIIHe!"

https://m.edsoo.ru/28d62b3f
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KonTtponpHast pabora o teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHb!" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Iclr)la eII;He ¥ KUMeHue. Y aebHas bubmorexa HOK
P A https://m.edso0.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LIOK
TEPATYPEL https://m.edso0.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATypPhl KHIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 Bnaxxnocts Bo3yxa. AGCotOTHAs U bubnnorexa [JOK
OTHOCUTEJILHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubnmorexa LIOK
80 Pemnrenne 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramnueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIJIOB
[MnaBneHue U KpUCTAIUTH3AIIHSL.
but6mmorekxa [IOK
82 VY nenpHas TEILIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENIA.
Aeop d Bu6mmotexa IJOK
83 Pactsoxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaabl0
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe paclupeHne XKUAKOCTEN U
N but6mmoreka [IOK
84 TBEPBIX TEI. AHTAPMOHHU3M TEIIJIOBBIX

KOJIeOaHWI 4acTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

clieHie sajad https://m.eds00.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
Kanunnspuele sBienus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
89 1o TeMe "ArperaTHble COCTOSIHHS bubmorexa OK
P " https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXO/IbI
KonTponbHas pabora no teme
90 "ArperaTtHble COCTOSIHHS BEIECTBA bubmorexa HOK
P | B ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoIHUKH, https://m.edsoo.ru/laff445f
JTUAJICKTPUKA U TTOTYIIPOBOTHUKHI
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsil.

92 3aKoH coxp aHeHUs 311:1<T I/I‘-IGCKOI‘E " bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsaa

93 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pewenune 3anau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso00.ru/3dac6957
OmHOPOIHOE AIIEKTPUYECKOE TI0JIE
[ToTeHunanbHOCTH

97 IIEKTPOCTATUYECKOTO MoJIst. PasHOCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTHU TOJIS U

99 A3HOCTHU MMOTEHIUAJIOB JJIs brbmmorexa LIOK
P o A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsna. [lome bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00wémy mapa. [Tone paBHOMEPHO bubmmorexa [IOK

y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATHUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMPneKTpUKY 1 MOIYyIPOBOIHUKH B bubnmoreka [JOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IJIOCKOTO KOHJIEHCAaTOpa
[TapamiensHOE coeIMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEIUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso00.ru/27434040
111 JIBuKkeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OZHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cUcTeMaTU3alus 3HaHU] bubmmnoreka HOK
1o teme "DneKkTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonTponbHas padora no teme bubmmnoreka HOK
"DnexkTpuyueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUSA
115 CYIIIECTBOBAHMUS ITOCTOSIHHOTO bubmorexa HOK
ym https://m.eds00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 " .H
crowmikit Toka. Hanpsikere u 3/1C https://m.eds00.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHUCUMOCTD COMPOTUBIICHUS bubmuoreka [IOK

OIHOPOAHOI'O MPOBOAHUKA OT €TO

https://m.edsoo.ru/95fcdf51
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JJIMHBI YU TUIOIAAN TOMECPCYHOIO

cedeHus
119 Y 1espHOE CONPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MApATIIEIBLHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX Bbu6motreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
CHicHHe sanat https://m.eds00.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605¢c5¢c
bu6nmorexa LIOK
124 P
CHICHHE 33/t https://m.eds00.ru/6761bf0f
MomHOCTh 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa LIOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Peenne 3axas https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJ1s TOJTHOM (3aMKHYTOM ) bubnuotexa [JOK
ANEKTPUUECKOMN LTI https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
CHICHHE a1 https://m.eds00.ru/35800679
but6mmorekxa [IOK
1 M
30 OHIHOCTD HCTORHIKA TOka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanue bubmuotexa [JOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso00.ru/35368f3e
bubnmoteka [IOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBIHM bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIus 3HaHUH
137 1o Teme "IIoCTOSTHHBIN JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso00.ru/bfd7a050
TOK
138 KonTponbHas padbora no teme bubmmnoreka HOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOAMMOCTh
139 A3JIUYHBIX BEIIECTB. DIIEKTPUICCKUI bubmorexa HOK
P . ) P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B paCTBOpPAX U
140 ACIUTIaBax JJICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ’ https://m.edso00.ru/4b423491
®dapanes 1S HIEKTPOIU3a
N bubmuorexa [{OK
141 DneKkTpudecKkui Tok B razax. [lnaszma https://m.edso0.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuotexa [JOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bubmuoreka [IOK

IIOJIYIIPOBOJHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKU MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPHU MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LETBIO OMPEACIICHUS MTHOBEHHOM
ckopoctH"

bubmuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Du3nYeCKUu IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

bubmmoteka IIOK
https://m.edso00.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

DuU3nyeCcKui MPAKTUKYM 110 TEME
"N3ydyeHue nBHKEHUS TeJa 1o
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJTYJTIO

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaleHHs
KOHHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIONIEH CHITBI
IIpU JIBHKEHUH OpYyCKa MO HAaKJIOHHON
mnockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00paslie, OT UX
nedopmarun” unn "MU3yuenune
JIBOKEHUS CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKuiA
0710K"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Du3nYeCKUu IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEITMYMHE YTJIOBOTO Kod(pduiimenTa
3apucumocTH Frp(N)" unun
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH € IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3ydyeHne IBUKEHMS IPy3a Ha Bally C
TpeHuem"

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

153

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmoreka [IOK
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155

156

"HccnenoBanue ycllOBUN paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh
Bpaienus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYnuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onopst"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIIHOCTH CHJTBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJa C UMITYJIbCOM CHJIBI"
nm "ccnegoBanue coxpaHeHus
MMITYJIbCA IIPU yIIPYTOM
B3aumozeiictun" i "M3mepenne
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro Ipouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSAHUSA"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHol TennoéMkoctu"
unu "HccnenoBanue mpoiecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edso0.ru/856fb28e

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BeliecTBa" HUIn
"HUccnenoBanue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" 1t
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa U OI[EHKa Macchl IapoB B
nomeniennun". 3mepenue
Kod(duIMeHTa MOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5
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Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3ITy4EHUs CBETOAMO01a" UIN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue CMENIaHHOTO

bubnunoreka LIOK
https://m.edso0.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB" Win
"U3Mepenue yieabHOro CONPOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"Habnronenue aekTpoan3a’ wim
"M3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PeseprHbIil ypok. O6001IeHNE 1
161 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUM 1O TeMe bubnnorexa [JOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PeseprHbIil ypok. O6001eHNE U
162 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUM 1O TeMe bubnmorera HOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
PesepBnbiit ypok. O6001meHne 1
163 CI/ICTEMaTmZEHsI 3HAHHUH 110 TeMe bubmorexa LIOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOro Tena
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/IS'Zp WS 3HAHWM 10 TeMe buGnnorexa [JOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHUCTeMaTH3alusl 3HaHUH 110 TEME bubmuorexa [{OK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77¢cl
"Tepmoaunamuka. TernnoBbie MalIuHb!"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie epexoab"
PesepBHrlil ypok. O0001I€HIE U
168 CI/ICTI;MaTI/BZp Hst 3HaHI/H;1H 110 TEME 1 bubnnorexa [IOK
" 8 " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBurnlii ypok. O00011I€HIE U
169 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 110 TEME 1 bubnnorexa [JOK
" L} . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
PesepBusblii ypok. O0001IEHIE U
170 CI/ICTEMaTI/BZp U 3HaHI/II;IH o teMe "Toku 1 bubnmorexa HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
B3anmopelicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DIeKTpOU3MEPUTETbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso0.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.eds00.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTHKH, Ia H;_ u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne buomorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH uu. [TIoTok BeKTOpa MarHUTHOM bubmorexa LOK
AYKIIH. LIOTOK BEKTOP https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
20 Pemenme 3axa- https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 Hpasnio Jlenna https://m.edsoo.ru/bbc22726
22 WNunykruBHOCTh. KaTymka bubmuorexa [JOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HHAYKTUBHOCTHU B LCIIHU IMTOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHHE 3a/1ad https://m.edsoo.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Komnebarenspuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmoHnueckue bubnmorexa [JOK
-Lap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIEeOaHUI U3 UX bubmmorexa TIOK
P https://m.edso0.ru/e3¢99692
HSHEPreTUYECKOro U KHHEMAaTUYECKOTO
OITHCAHUS
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

KOJIEOaHUI MAaTEMATUUECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3AIHS
37 3HaHUU 110 TeMe "MexaHudecKue Bubmiorexa HOK
| https://m.edsoo.ru/eb84182f
KoaeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 "
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMILUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};{ Bubmiorexa ITOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
uieaIbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa HOK
) YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO Bubmorexa IOK
g p B p https://m.edso00.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B 1IEH bubmmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM 1enn

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3onanc B 31eKTpHUECKON 1IEITU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpuslil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW SHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘IBSO]S&HI/ISI P bubmorexa LOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeME "DIEKTPOMArHUTHEIE Bubmuorexa ITOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
MexaHu4yecKkue BOJHEI. but6mmorekxa [IOK
53
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH but6mmoreka [IOK
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https://m.edsoo0.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
Y. AGpaKTep Y https://m.edso00.ru/138b6f09
Wndpas3syk u ynptpassyk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.eds00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 3JIeKTPOMarHUTHBIX bubmorexa HOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTponbHas padbora no teme bubmmnoreka HOK
"KonebGanus u BoJgHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pactpoCTpaHEHHUsI CBETA https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN MTOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
cBera
Xop stydeit B mpusMe. Jucnepeust
. bubnuoreka [{OK
68 cBera. CIHOXKHBII cocTaB O€JIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuorexa [IOK
onTHYecKas Cuiia JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubmorexa [JOK
p ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMa bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 I I/IMeHI/IMO)sTI/I re(lel;T NYECKON bubmorexa [JOK
p P https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopocTb cBETa U METO/BI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Aucnepens caera https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceera bubmmorexa LIOK

https://m.edso0.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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https://m.edsoo.ru/5fc0c638

KorepeHTHbie HCTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.eds00.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edsocI)_.[ru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentun https://m.edsoi_.[ru/668edb08
bubnnorexa [JOK
80 Jugparis caera https://m.edsoc])_.[ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edsogru/d580411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus csera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(I)_.[ru/056c8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o0meHre 1 cucTeMaTru3aIus bubnuotexa [JOK
3HaHui mo teme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTukay https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCUTEIIEHOCTH
89 [TocTynatel cnenuanbHOU TEOPUU bubmmoreka [JOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
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https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HUMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIOBOE U3TYyYEHUE bubmorexa HOK
ya https://m.edso0.ru/f54035a5
bubnmorexa LIOK
o4 Jaxon eMetenit Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
% DHEPIHs 1 HMIIYILC (OTOHA https://m.edsoo.ru/7fh307ec
97 ®otosdp¢ext. OnpiTer A. T bu6muoreka [JOK
CronetoBa. 3akoHbl poTorpdexTa https://m.eds00.ru/8c68e5b9
YpaBHeHHe DUHINTENHA 111
98 dororddekra. "KpacHas rpanuma” bubmorexa I[JOK
- RP P https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleOeneBa https://m.edso0.ru/64b4f966
100 BousiHOBBIE CBOMCTBA YacTHUIL bubmuorexa [{OK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bu6mmoteka [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
.. bubnuoreka [{OK
1 P
06 CHICHHE PactCTHbIX SaaT https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelnbs aToMa bubmorexa [JOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hoctynarst bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aTroMa Boaopozaa https://m.edsoo.ru/cf74blla
11 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
U3JIy4CHHE CBETA https://m.eds00.ru/f945d85¢c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
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113

Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edsoo.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH pal0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnue

pPaarOaKTHUBHOCTHU HA KMBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
S nepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast perucrpanuu u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIIbHBIE B3aUMOJECHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
IIpencraBnenne o CtanmapTHON
mogaenu. KBapk-riooHHas Mozenb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBo husmveckoit

KapTUHBI MUPa

bubmmoteka IIOK
https://m.edsoo.ru/ff1758d0

bubnunorexa LIOK
https://m.edso0.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTansl PasBUTHUA aCTPOHOMUU.

bubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMeHHbBIC ONITHYECKHE
120 TEJIECKOIIBI, PAANOTEIIECKOIIBI Bubmiorexa OK
-P ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHiie.
122 CoJHeyHast akTUBHOCTD. M CTOUHMK bubmorexa HOK
o https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepuctuku. [luarpamMmma brbmmorexa [JOK
., PakTep o Snarp \ https://m.edso0.ru/42169944
CIIEKTPAIILHBIN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LHOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O bubnunorexa LIOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yte — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnuorexa [JOK
- ep ARIP https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Paciunpenne BeenenHoid. bubmmoreka [JOK

3akon Xab6mna. Teopus bonpbuioro

https://m.edso0.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
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B3phbIBaA. PenukToBoe H3JIyUCHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCcKui MPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cuibsl Ammepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

®u3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue sBIEHUA
camouHaykiuu" i "Coopka Moaeu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3nYeCKui MPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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https://m.edsoo.ru/b8fb6391

"N3mepenue mepuojia CBOOOTHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod SHe bubnmoreka [JOK
eo0pa3oBaHUE SHEPTUU B
peobp b https://m.eds00.ru/a28026bd
IPYKUHHOM MasiTHUKE
Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue nepeMeHHOTO TOKa
4epes MOCIIe0BATENIbHO COCTUHEHHBIE
136 P esneTop” bubmmoreka [JOK
KOHJICHCATOP, KATYIIKY U PE3HCT
H" P, RATYIEY 1 P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MepPEMEHHOTO TOKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P g/MS N bubmuoreka [IOK
3y4YCHHE MTapaMEeTPOB 3BYKOBOM
i " P P e https://m.eds00.ru/b100661a
BOJTHBI
Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenne mokazaresns mpeioMIeHus
138 I: "I e P bubnuoreka [{OK
crexna" win "lloayuenun
v https://m.edsoo.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"
Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUS OT BEIlleCTBa bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edso0.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroUX JUH3"
140 Pu3nuecKuil NTPAKTUKYM 110 TEME bubmmoreka [JOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
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uHTEp(EPEHITNN U MOISIPU3AIAH
ceera"

141

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PEIAATUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1¢)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCHOIB30BaHUEM J103UMeETpa”
i "M3yuenue nornomenus 6era-
4acTULl AIFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCITOJIh30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€3a61" win "HaOmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posib GU3MKK 1 aCTpPOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEMaTH3aIs
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil reopuu B
OPMHPOBAHUH MPEICTABICHUN O
148 inﬁancxoﬁ Ka TEIHe MHpPaA, MECTO bubmorexa LOK
o ap pa, https://m.edso0.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHuM 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# 1o teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e
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https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

o Bubmunorexa IIOK
153 3HAHWH MO TeMe "3aKOHBI COXPaHEHUS nommorexa L
| https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMme "OCHOBEI htPtIsz'I/P/IrZTeecIi(:)(I)_[ru led440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O000I11IeHNE U CUCTEMATU3AIUS By OK
155 3HaHMi 1o Teme "TepmoaHaMuKa. " J?HOTCKa 1
TermoBLe MAMHLL" https://m.eds00.ru/c63f7c10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"
O0001IeHNE U CUCTEMATH3AIINS
. bubonuoreka IIOK
157 3HaHUU IO TeMe "DIIEKTPUIECKOe noimorexa L
" https://m.edso0.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3 AL G OK
N . oTeKa
158 3HaHu# 1Mo TeMe "IlocTosSHHBIN nosmorexa I1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3ALIS Bt OK
159 3HaHu# 1o TeMe "TOKH B pa3IuyHbIX nosmorexa [
. https://m.edsoo.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 CHCTEMAaTH3alus 3HaHUH 110 TeME nosmorexa 11
" eKTpOMATHHTHA HHAYKIA" https://m.eds00.ru/053e2248
162 PesepBHbIil ypok. O0001ICHNE U bubnuorexa [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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PesepBHbIil ypok. O0001ICHHE U
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PesepBHrIit ypok. O600IICHHE U
169 CHCTeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOIO Spa https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHriit ypok. O6001ICHHE U
b K
170 cHCTeMaTHu3alus 3HaHuHM 110 TeMe nomotexa O

"JneMeHTH! acTpoduzuku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

170

16






KoHTpoabHaa pabota no Teme KnuHemartuka 10 knacc

1 sapuaHT
YuyeOHO-MeTOANUECKOE 0O0ecreueHue

10 yrnyOnéHHBIM

Al. Kakoe Teno, n3 nepeyncrneHHbIX HUKe, OCTaBnseT BUOUMYI TPaeKTopuio?
1) KameHb, nagatownn B ropax
2) May Bo BpeMs urpsbl
3) JTbpkHUMK, NpoKNaabiBaoLLUN HOBYO Tpaccy
4) JlerkoaTneT, COBEPLUAOLLNA NPBLIKOK B BbICOTY
A2. MaTepunanbHasi Todka, ABMrasiCb NPSIMOSNIMHENHO, NepeMeCcTUacb U3 TOYKN C KOopauHaTamMm
(-2; 3) B TouKy Cc koopamHaTtamu (1; 7). OnpegenuTe NpoeKLMn BEKTOpPa NEPEMELLEHNS Ha OCH
KOOpAWHar.
1)3m;4m
2)-3Mm;4m
3)3M; -4m
4) -3 M; -4 ™M
A3. Bo Bpems nogbema B ropy CKOPOCTb BenocuneancTa, BuratoLerocs npsiMOosIMHENHO U
paBHOYCKOPEHHO, n3MeHunaco 3a 8 ¢ ot 5 m/c go 3 m/c. lNpu 3TOM yckopeHue Benocunegucrta
ObI110 paBHO
1) -0,25 m/c?
2) 0,25 m/c?
3) -0,9 m/c?
4) 0,9 m/c?
A4. Tpu NpAMONUHENHOM PaBHOYCKOPEHHOM ABWMXXEHUN C Ha4yanbHOW CKOPOCTbLIO, PAaBHOW HYIO,
nyTb, NPOVAEHHbIA TENOM 3a TPU CEKYHAbl OT Havana ABvXeHus, 6onbLlie nyTn, NPOMAEHHOro 3a
NnepBYy CEKyHAY, B
1) 2 pasza
2) 3 pasa
3) 4 pasa
4) 9 pa3
A5. Ha rpacduke nsobpakeHa 3aBMCUMOCTb MPOEKLMN CKOPOCTU Tena, ABMXKYLLErocsa BOONb
ocn OX, OT BpEMEHM.

Av,,Mm/c

O = DN W
fo

—
(o=
b

L
o
G

-2
Kakoe nepemelleHme coBepLUnO TeNO K MOMEHTY BpemMeHu t = 5 ¢?
1)2m
2)6M™m
3)8m4)
10 m
B1. BaroH wmpuHom 2,4 M, OBUXKYLLUMACA CO CKOPOCTbIO 15 M/c, Bbin npobuT nynewn, netesLlen
nepneHauKynapHoO K HanpaBneHuto OBMKeHNa BaroHa. CMelleHne oTBePCTUMM B CTEHAX BaroHa
OTHOCUTESbHO ApYyr Apyra 6 cMm. HanauTte cKopocCTb nynu.
B2. [1ea wknBa pasHoro pagnyca coeiuHeHbl peMeHHOW nepegadvyen n npmBeneHbl BO




KoHTpoabHaa pabota no Teme KnuHemartuka 10 knacc
1 sapuaHT
BpaLlaTeribHoe ABuXeHue (CM. puc.).
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Kak n3ameHsiioTcst nepeqncrieHHble B figpppM cTonbLe dursnyeckne BENMUUHbI npu
nepexoge oT TOYKU A K Touke B, ecnv peMeHb He npockanb3biBaeT?
@u3uyeckue 8eriuy4UHbI
A) nuHenHas
ckopocTb b)
nepvon
BpaLLeHuns B)
yrnoBasi CKOpoCTb
Ux usmeHeHue

1) yBenuunTtcs

2) yMeHbLUNTCA

3) He n3MeHnTCs
C1. B TeueHue 20 ¢ pakeTa NnogHUMaeTCs C MOCTOSAHHbIM YCKopeHueM 8 m/c?,
nocre 4yero AsuraTtesniv pakeTbl BbIKNOYalTCca. Ha kakon MmakcumarbHOn
BblCOTe nobbiBana paketa?

Al. Nccnepyetca nepemelleHne nowanm n 6aboukn. Mogenb matepuanbHOM
TOYKM MOXET UCNOSIb30BaTbCA A5 ONUCaHUSA OBUKEHNSA
1) TonbKo nowaau
2) ToNbKo 6aboykm
3) n nowaau, n 6adbouykn
4) HK nowaamn, H1n 6aboukn
A2. B TpybonpoBoze ¢ nnotiaasko nornepeyHoro ceverHms 100 cm? HedTb OBMXKETCH CO
CKOPOCTbIO
1 m/c. Kakon o6bem HedpbT npoxoamTt no Tpybonposoay B TedeHne 10 MUH?
1) 0,1 m®
2) 0,6 m®
3)6 m3
4)60 m3
A3. ABTOMOOWNb ABMKETCA MO LWOCCE C NOCTOSIHHOM CKOPOCTbIO U HaYMHaeT
pasroHaTbCA. [MpoeKLmMsa YCKOPEeHUS Ha OCb, HaMpPaBIiEHHYIO NO BEKTOPY
Ha4anbHOW CKOPOCTN aBTOMOOUNSA
1) oTpuuaTensHa
2) nonoxuTensHa
3) paBHa Hyno
4) moXeT 6bITb NOOO NO 3HAKY
A4. KapeTka cnyckaeTcs N0 HaKNMOHHOM NNOCKOCTH, AnnHon 15 cm B TeveHune 0,26 c.
OnpegenuTte yckopeHue KapeTku, ecriv ABMKEHNEe HauYnHaeTCsa N3 COCTOAHNA MOKOS.
1) 1,7 m/c?
2) 2,2 m/c?
3) 4,4 m/c?
4) 6,2 m/c?
AS5. Ha pucyHke npeacrtaBneH rpadpuk 3aBMCMMOCTU NYTU S Benocunegucta ot
BpemeHun t. B kakom nHTepBane BpeMeHn BenocuneancT He asuranca?
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opfeM..

20
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5 !

1 BapuaHT

i 't,c
-
00 12345678

1)Ot10cpo1ic

2)Otr1cpo3c

3)Otr3cpo5c¢

4) OT 5 c n pganee
B1. Ha nytn 60 m ckopocTb Tena yMmeHbLUMnack B Tpu pasa 3a 20 c. Onpegenute
CKOPOCTb Tefna B KOHLE NyTU, cYMTasd yCKOPEHNE NOCTOAHHbIM.
B2. Ha noBepxHOCTb Ancka ¢ LeHTpoM B Touke O HaHecnn ase Toukn A u B (npuyem
OB = BA), n np1Benu AUCK BO BpaLleHME C NOCTOSIHHOM NIMHENHOW CKOPOCTLIO (CM.

puc.).
Kak nameHaTcst nepedncneHHble B NepBOM CTONOLE omM3nveckme BeNnUYnHbI Npn
nepexone oT To4YkM A K Touke B?

Qu3sudeckue sesniuquHbl
A) yrnosasi CKOpOCTb
B) nepnopg obpalieHnsa no
OKpY>XHOCTHK B)
LEeHTpPOCTpeEMUTENBHOE
yCKOpeHue
Ux usmeHeHusi
1) ysenuuntcs
2) yMeHbLUnTCS
3) He n3meHnTCs
C1. AspocTaT nogHMmMaeTcs ¢ 3eMnu C yCKopeHnem 2 M/c? BepTuKanbHO BBepx 6e3
HavanbHOM ckopocTn. Yepes 20 ¢ nocrne Havana ABWXEHUS U3 HEro Bbinan npeamer.
Onpenenute, Ha Kakon HanbonbLUEN BbICOTE OTHOCUTENBbHO 3emnn nobbiBan
npegmer.

KonTpoJsbHas padora no pusuke
no reme «/Innamuka. Cratuka
1 BapuanTt

1 K npyxuHe quHaMoMeTpa MOoABECUIIN Tpy3 Maccoil 5 kr. Ha ckonbko
pactsanynach npyxuHa? Koagduuuent xectkoctu npyxunsl 400 H/m.
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2 C kaKo¥ CUJION NPUTSITHBAOTCY B BaFoHa Maccoi o 80 T Kaxablid, eciiu
paccTostHre Mexy Humu 1000 m?

3 Kocmuueckuii kopabiib Ha HEKOTOPOM Y4YacTKe BOJIM3H TOBEPXHOCTU 3EMJIU
JIBUKETCSI BEpTUKAIBHO BBEpX ¢ yckopeHuem 40 m/c2. C kakoi CHiI0i KOCMOHABT
JaBUT HA Kpecjo KaOuHbI, €clii Macca KocMoHaBTa 70 kr?

4 K KOHIIaM phluara mpuiIoKeHbI CHJIbI, MOTyIH KOoTopbix F1 = 6,0 H u F, = 4,0 H.
Touka ormopsl HAXOIUTCS HAa PACCTOSTHUU X = 5,0 cM OJIIKe K OJTHOMY KOHILY pbluara,
4yeM K apyromy. Haiimure aymuny L perdara, eciv OH HaXOIUTCSl B PAaBHOBECHH.

5 Kaxkas cuna motpeOyetcs, 4ToOBI TEJIO Maccou 2 KT, JiexKalee Ha
TOPU30HTAJILHOM MOBEPXHOCTHU, HA4aJI0 CKOJIB3UTH MO Hel ¢ yckopenuem 0,2 m/c2?
KoadduimeHT Tpenus Mexy TeIoM U moBepxHoCThio paBeH 0,02.

6 Bpycok TOIKHYJIM BBEpX 110 HAKJIOHHOM MIOCKOCTH, cocTasisromeii yroa 30° ¢
ropuzoHToM. Uepes 2 ¢ Opycok octaHoBmiics. Halitu koagdunneHT TpeHus.

7 Haiitu LleHTp TSHKECTH PUTYPBI

2 BapuMaHT

1 Tlpu cxxatum npykKUHBI Ha 3 cM BO3HUKAeET cuiia yrpyroctu 6 kH. Ha ckonpko
BO3PACTET 3TA CUJIA, €CIIA CKATh MPYNKUHY elle Ha 2 cMm?

2 Ha xakoM pacCTOSIHUU CUJIa IPUTSKEHUS MEXIY IBYMs Ternamu Maccoit mo 1000
KI Kaxxgoe Oyzaer paBHa 6,67-10-9 H?

3 JIudt aBuxercs BHU3 ¢ yckopeHueM 1,5 m/c2. KakoB Bec maccaxkupa maccoit 50
Kr?

4 K xoHuam peruara aauHoi L= 1,0 M noaBemieHs! rpy3bl MaccamMu My = 7,0 kr
u My = 13 kr. Ha kakoM paccTOsTHUU X OT CEpEUHbBI phluara HaJi0 IOMECTUTH OIOpY,
YTOOBI phIYar HaXOWJICS B PABHOBECHUN?

5 C kakoil cuioi Amuk, Mmaccoi 50 Kr, TSHYT BBEPX MO HAKJIOHHOM MJIIOCKOCTH
nHor 20 M 1 BeicoTol 5 M? Cuita HampaBiieHa BJIOJIb CKJIOHA, KOG (UIIUEHT
Tpenus 0,2.



KoHTpoabHaa pabota no Teme KnuHemartuka 10 knacc

6 Bpycox TOJIKHYJIM BBEpX 11O Hafﬂ%ﬂ%?ﬁ IUIOCKOCTH, cocTapstomeit yron 20° ¢
ropuzoHTOoM. Uepes 5 ¢ Opycok octaHoBwics. Halitu ko3 huiieHT TpeHusl.

7 HaliTu IeHTp TSHKECTH (PUTYPhI

aY

KonTpoabHas padora Ne3 mo teme
«3akoHbI coxpaHeHus1 B MexaHuke» (IIpopuiabHbIi ypoBeHb)

Yacts A

Al. VI3MeHeHHE CKOPOCTH TeJla MacCoil 2 Kr, JBIMIKYIIETOCS MO0 OCH ' :0IMHCHIBACTCA (POPMYJIOi
7

f . Ry
Ve = Vi +dxf e Vor = 8 M/C 2 mfc "— BpeMs B ceKyHmax. Kakosa
KMHETHYecKass SHeprus Tela uepe3 3 ¢ mocje Hauyana orcyeTa BpemeHu? (OTBer naiite B
JOKOYJISIX.)

A2. SImyK TAHYT 1O 3eMJIe 33 BEPEBKY MO OPH3OHTANBHON okpyxkHocTH mmaHoit L = 060 nic
IOCTOSIHHOM IO MOAYJIO CKOpOCThio. PaboTa cmibl TArM 3a oAMH 0OOpPOT MO OKPYKHOCTH

3 ' ~r o -
A=3 k/x -Uemy paBeH MOAYJb CUJIbI TPEHUSI, JEHCTBYIOLIEH Ha SIIUK CO CTOPOHBI 3eMJIU?

A3. Tank JBHXETCI €O CKOpPOCTBIO V1 = 18 xn/1,, IPY30BHK CO CKOPOCTBIO

Ry — 7 ! —_ -

v2 = 72 KM/ "LMacca Tamka M = 36000 KT Orsomenne penmunnb UMITyJbca TaHKa K
BEJIMYMHE UMITyJbca IPy30BHKa paBHO 2,25. UeMy paBHa Macca rpy3osuka? (OTBer naiite B
KUJIOTpamMMax.)

A4. Baron maccoit 30 T, IBWXKYIIMHCA CO CKOPOCTHIO 2 M/C MO TOPU3OHTAJIbHOMY YYacTKy
JIOpOTH, CTAJIKUBAETCS C TOMOIIBIO aBTOCLENKU ¢ HEMoABWKHOU maTdgopmoil maccoit 20
T. UeMy paBHa CKOPOCTb COBMECTHOI'O ABMKEHUSI BaroHa U T1aT(HOpMBbI?

AS. Onpenenure cuny (B H), mox neficTBueM KOTOpoil mepeMenaeTcs rpy3, eciy Ha Kaxible 5
M myTu 3atpaumBaerca 2150 Ik sHeprun. Cuna meiictByer moj yriaom 60° k HampabieHHIO
JIBYDKCHUSI.

A6. /Ipa Tema mMaccaMH mi M M2 JBUTAJUCh HABCTpPedy JpPYyr JpPYyry €O CKOPOCTSIMU
cooTBeTcTBEHHO 4 M/c m 20 M/c M B pe3ynbTare abCOJIOTHO YIPYroro yaapa OOMEHSUINCh
ckopocTsaMu. Haiitn oTHOmEHnEe Mace 3TUX Tes Mi/ma.

Yacts B
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B 1. YcranoBuTe cOOTBETCTBHE My HasBaHILIMH (bopMyI1, OTHOCALIMXCS K 3aKOHAM

apuaHT
COXpaHEHHUs, U CAMUMHU (DOpMYyITaMH.
HA3BAHUSA ®OPMYJI OOPMYVYJIbI

A. 3aKOH COXpaHEHHUs UMITyJIbCa 1 mu?

-2
b. Mexanunyeckas pabora 2. F-s-cosa
B. 3akoH coxpaHeHus s3HEprun 3. Ent+E«i= En2tEw
I'. [loTeHunanbHas 3HEPrust kx?
ne(hOpMUPOBAHHON TPYKUHBI 4. o

5. Mo, + MO, +...=Mo; + MO, +...

A b B I

B2. Teno maccoii 1 Kkr, OpoIlIEHHOE C BBIIIKK B FTOPU30HTAJIBLHOM HAIIPaBIEHUU CO CKOPOCThIO 20
Mm/c, yepe3 3 ¢ ynajno Ha 3emimo. Knunetnueckast sHeprus Tejla B MOMEHT y/apa O 3eMJII0 paBHa

CJIK.

Yacte C

C1. Or ynmapa xompa Maccod 450 kr, magaromero ¢ BBICOTBI 5 M, cBas maccod 150 xr
norpyxaercst B rpyHT. ONpeaenuTh CKOPOCTh, KOTOPYIO MPUOOPETET CBas B pe3ysbTaTe yaapa,
cuMTas ero abCcoNOTHO yNpyruM. Mi3aMeHeHneM MOTEHIMAIbHOM SHEPTUU CBau MpeHeOpeyb.

KourtpoJsbHas padora Ne3 mo reme
«3akoHbI coxpaHeHus1 B Mexanuke» (IIpo¢puiabHbIi ypoBeHb)

Yacts A

Al. CamocBan maccoil Mmnpu NBUKEHUU HA MYTH K Kapbepy UMEET KMHETUYECKYIO SHEPTHUIO

B I y
T 10 'J'}I\'KaKOBa €ro KMHCTHYCCKAas SHCPIrus MocCJjIC 3arpy3ku, €CJIn OH JABUTAJICA C MPECIKHECU

CKOPOCTHIO, @ Macca ero yBeJIMuuiach B 2 paza?

A2. Jlebenka paBHOMEpHO mMmoaHuMaeT rpy3 maccoil 200 kr Ha BeicoTy 3 M 3a 5c. Kakosa
MOILTHOCTh ABuratens jedeaku? (OTBeT B BarTax.) YCKOpEHHE CBOOOIHOIO MaJCHUS NMPHUHATH
paBHEIM 10 M/c2,

90 KM/

A3. ABTOMOOMIIb [BUAKETCA CO CKOpOCThIO VI — “la MOTOLHMKII €O CKOPOCTBIO

vy = 180 KM/ "IMacca morormrma 1 = S00 KI.Otromenne UMITYJIbCA aBTOMOOWIIA K
VMIIyJIbCy MOTOLMKIa paBHO 1,5. Uemy paBHa Macca asromobmns? (Oteer paiite B
KUJIOTpamMMax.)

A4. Baron maccoii 60 T, ABIXKYIIMHCA CO CKOPOCThIO 4 M/C MO TOPU3OHTAJIBHOMY IYyTH,
CTAJIKUBAETCS C HEMOABIKHOW muiargopmoir Maccoil 40 1. YeMy = CKOpOCTh COBMECTHOTO

JIBIDKCHUSI BaroHa U 11aTGopMbl?

AS. Onpenenute K03(QPUIMEHT KeCTKOCTU MpyxuHbI (B H/M), ecnu npu ee cxxatuu Ha 24 cwM,
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oHa oOiamaetT sHeprueii 1,44 JIx.
A p A 1 BapuaHT

A6. Teno maccoit 2 kr OpoIIEHO MOA YIJIOM K TOPU30HTY C HadallbHOW ckopocThio 20 M/c.
MaxkcumanbHasi BbicOTa moabema Tena 5 M. OmnpeneiauTb KHUHETUYECKYIO SHEPruio0 Tela B
BBICILIEH TOYKE MOJIbEMA.

Yacter B

B1. YcTaHoBUTE COOTBETCTBUE MEX/y Ha3BaHUAMU (POPMYJI, OTHOCAIIUXCS K 3aKOHAM
COXpaHEHHs, U CaMUMH (HOpMyTIaMH.

HA3BAHUSA ®OPMYJI OOPMYJIbI
A. Mexannyeckas pabora 1 mu?2
S 2
b. 3akoH coxpaHneHus sHEpTUH 2. F-s-cosa
B. 3akoH coxpaHEeHMs UMITYJIbCA 3. Emt+Ex= En2+Ew2
I'. [loreHnManbHas SHEPIUs kx?
ne(pOpMHUPOBAHHON NPYKUHBI 4. R

5. My, + Mo, +...=mo/+mo, +...

A b B I

B2. Mexnay mapom maccoil 2 Kr, KuHeTu4eckas sueprust koroporo 1 JIx, u mapom maccoi 1 Kr,
HaXOMAUIMMCS B IIOKOE TPOM30IUIO aOCOMIOTHO HEYNPYroe I[EeHTPaJbHOE COYAapeHHE.
H3meHeHne umMnysbca MepBoro mapa B pe3ylibTaTe yaapa paBHO . . KI-M/C.

Yacts C

C1. [lyna maccoii 20 r, uMeroIIas TOpU30HTAIbHYIO CKOpOcTh 860 M/c, momnajgaeT B AepeBSIHHBIMN
Opycok Maccoil 5 Kr, jexamuil Ha moiy, U npoOuBaer ero. ONpeaeauTbh CPEIHIO CUITY
COIPOTHUBIICHUS ABUKEHHUIO ITYJIM B OpyCKe, €clii MyJIsl BBUIETAET U3 HETo co cKopocThio 510 M/c.
TonmunHa 6pycka 25 cm. Tpenuem Opycka o 1o npeHeOpeys.

KonTtpoabsnas padora no reme: «OcaoBsl MKT» 10 xknace
Bapmuanr 1
HavanbHbIil ypoBeHb

1. Yto sBisieTcst HanboJsIee HarJIsIIHBIM OTIBITHBIM MOJITBEPKIEHUEM CYIIIECTBOBAHHS aTOMOB U
MoJekyn? Beibepute npaBUIbHbBIN OTBET.

A. Tudpdyzus.

b. HaGxronenue ¢ moMOIIBIO0 ONITHYECKOTO MUKPOCKOTIA.

B. Kanis macina pacrekaercs Ha HIOBEPXHOCTH BOJBI TAK, YTO TOJIIIMHA MACJIIHON TUIEHKH UMEET
HEKOTOPOE MUHUMAJIbHOE 3HAUYEHUE.

2. Kak n3aMeHuTCS AaBleHUE UIeaIbHOrO ra3a Mpy yBeJIMYEHUH KOHIIEHTPAI[MH €r0 MOJIEKYJ B 2
pasa, eciaM CpeiHss KBaJpaTU4YHas CKOPOCTb MOJEKYJI OcCTaeTcs Heu3MeHHoH? BriGepute
MIPaBUJIbHBIN OTBET.

A. YMmenblnTcs B 2 pasa.
b. YBenuuutcsa B 2 pasa.
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B. Ocranercs HEU3MEHHOI.
1 BapuaHT

3. Kak u3meHuTcs cpelHsis KUHETHYECKasl SHEPrus TeIIOBOTO JBUKEHUS MOJIEKYJ HIealbHOro
rasa Ipy yBEJIMUCHUH a0COIFOTHOM TeMmepaTypsl B 2 pa3a? BeiOepure npaBUIbHBIN OTBET.
A. YBenuuutcs B 4 pasa.
b. Ymenbmures B 4 paza.
B. YBenuuutcs B 2 pasa.

Cpennnii ypoBeHb

1. Ckonbko Mosekyi coaepxkures B 1 kr Bogopozaa (Hz)?

2. Ilon xakuM JaBI€HUEM HAaXOJIUTCS Ta3 B COCYE, €CIIU CPEAHUM KBAJpaT CKOPOCTH €ro MOJIEKYJ
106 m %/ cz, KOHIIEHTpaLUs MOJICKYJI 3 ® 10 M- 3, a Macca Kaxjaoi Mosiekysnl S ¢ 10~ 26 yr?

3. B cocyne naxonurcs ra3 npu remneparype 273 K. Onpenenure cpelHIOI0 KUHETHYECKYIO
SHEPTUI0 Xa0TUYECKOTO ABUKEHUSI MOJIEKYJI ra3a. Ha CKOJIbKO yMEHBIIUTCS KUHETHYECKast
SHEPrus MOJIEKYJI IPU YMEHbIIEHUH TemmepaTypsl Ha 50 K?

JocTaTo4Hblii yPOBEHb

1. Kakoii 06vem 3anumarot 100 monb pTyTu?
2. OnpenenuTh MIOTHOCTH KUCIOpoa mpu aapienuu 1,3x10 ° Ila, ecitu cpensss KBagpaTHUIHAS
CKOpPOCTB €ro MoJIeKyi paBHa 1,4x10 3 m/c.

3. Monexkynsl kakoro rasa mnpu 20 °C uMeroT CpeHIO KBaJpaTHUHYIO cKopocTh 510 m/c?

4. Haitnute KOJIMYECTBO BEIIECTBA, COJEPIKAIIEECS B AIIOMUHUEBON OTJIMBKE Maccoil 135 r.
Kaxkyro maccy umeer xene3Hasi OTJIMBKA, €CJIM B HEM COJEPIKUTCS TAKOE )K€ KOJIMYECTBO BEIIECTBA,
YTO U B alfOMHHUEBON? MonsipHas Macca amomunus pasHa 0,027 kr/monb, xeneza — 0,056
KI'/MOJIb.

Bricokuii ypoBeHb

1. O3epo co cpemHeil ITyOMHOM SM M MIOMANBI0 4KM? «OCOTUINY, GPOCHB KPHCTAIIHK TIOBAPEHHOI
coJu maccoit 10 mr. CriycTst O4eHb JUTUTEIbHOE BpEMS U3 03€pa 3aYEpIHYJIN CTaKaH BOJIbI 00be-
moM 200 cm®. CKONbKO HOHOB HATPHUs U3 GPOITEHHOT0 KPHCTAILTHKA OKa3aloCh B 3TOM CTaKaHe?

2. MOJ'ICKy.]'ILI OJHOI'0 rasa UMCrOT B 2 pas 6OJ'IBIJ_IYIO MacCy, 4Y€M MOJICKYJIbI ApYTroro rasa.
CpaBHI/ITe HUX JaBJICHHUSA ITPU OAWHAKOBBIX KOHIICHTPAUAX MOJICKYJI, €CJIN OAUHAKOBBI: a)
CpCaAHUC DHCPI'UH, 6) CpCAHUC KBAAPATHUYIHBIC CKOPOCTHU UX MOJICKYIIL.

3. Kakoe 4micio MoneKys1 JByXaTOMHOTO Ia3a COAEPKHUTCS B cocye oobeMoM 20 cm® mpu
JTaBJICHUH

1,06 *10 * ITa u Temnepatype 27 °C? Kakoii Heprueii TEMIOBOTO ABMKEHHS 06Ia1al0T ITH
MOJIEKYJIbI?

4. BpruuciuTe YuCciIo MOJIEKYJ, coiepKaIuxcs B yriekuciaoM raze (CO2) maccoif 2 r.
KakoBa macca Bo3iyxa, B KOTOPOH COAEPIKUTCS TAKOE e YMCIIO MOJIEKYJI, UTO U B YTIIEKUCIOM

raze? Bo ckoyibKO pa3 Macca BO3/1yXa MEHbIIIE MacChl YIIIEKUCIOro raza? MossipHas Macca
Bo3ayxa paBHa 0,029 kr/mMomb.

KonTtpouabHas pa6ora no teme: «OcnoBbl MKT» 10 kaacc
Bapuanr 2
HauvanbHbIi ypoBeHb
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1. Yro siBnsieTcs Haubosiee HarJIAHBIM ONBITHBIM MOATBEPKACHUEM JBUKEHHS MOJICKY?
BEIGepuTe IPaBHITBHBINA OTBET. 1 BapuaHT

A. BO3HUKHOBEHHUE CHJI YIIPYTrOCTH IpH JedopMaIuu Ted.

b. bpoyHoBckoe aBukEHUE.

B. HaGutoieHue ¢ noMoIpto 0onTH4€CKOro MUKpPOCKOIIA.

2. Kak u3MeHHTCs 1aBJICHUE UJI€aJIbHOTO ra3a, €CiIM MPU HEM3MEHHON KOHIICHTPALIMK CPETHSS
KBaJIpaTH4YHasi CKOPOCTh MOJIEKYJ YBeNU4HUTCs B 3 paza? BoiOepuTe npaBUIbHBINA OTBET.

A. YBenuuuTcs B 3 pasa.
b. Ymenbmutcs B 3 paza.
B. YBenuuutcs B 9 pas.

3. Ilpu HarpeBaHUU HUJEATBHOTO ra3a CpeAHsisi KUHETUYeCKas SHEprusl TEIUIOBOTO JBUKCHUS
MoOJIeKyN yBenuymiack B 3 pasza. Kak m3aMeHunach mpu 3TOM aOCOJIOTHAs TeMIiieparypa rasa?
Bribepure npaBUIIbHBIN OTBET.

A. VBenuuniach B V3 pas.
b. YBenmuuunacse B 3 pasa.
B. YBenuuunace B 9 pas.
Cpennuii ypoBeHb

1. Kakoe xonu4ecTBO BemiecTBa (B MOJISIX) coaepkutcst B 10 T BoabI?
2. Kak u3MeHuTCs aBieHHe ra3a, eciid KOHIICHTpAIls ero MOJIEKYJl YBeTU4UuTCes B 3 pasa, a
CpelHss KBaJpaTUUHasi CKOPOCTh MOJIEKYJ YMEHBUIUTCS B 3 pa3a?
3. Onpenenure TemMnepaTypy rasa, €Ciiu CpeHssl KUHETUYECKasi SHEPT sl XaOTUYECKOTO IBUKECHUS
ero pasna 5,6 « 10 ~2! JIx.
4. Onpenenute TeMIlepaTypy rasa, eCiiy CpeiHss KHHETHUECKask YHEPTUsl Xa0THUECKOTO ABM)KCHUS
ero Mosiekyn pasHa 5,6 x10 ~2! Jlx. IIpu kakoii Temmeparype OyeT HaXOAUThCS Ta3, eCilH
CpeHssl KHHETUUYEeCKasi SHEprusi MOJIEKyJl yMeHbuTcs Ha 20%?

JocTaTouHblii ypOBeHb

1. 3a 5 cyTok moiHOCTHIO Hcmapunoch 5x10 ~2 kr Bogsl. CKONBKO B CPEJHEM MOJIEKYJT BBUIETAIO C
MTOBEPXHOCTHU BOJBI 32 1 ¢?

2. Kaxoe JaBjieHre Ha CTEHKH COCY/Ia TIPOM3BOJIAT MOJIEKYITBI Ta3a, eclim Macca rasa 3 » 10 ~3kr,
06bem 0,5 * 10 3 M3, cpeasas kBagpaTHyHas ckopocTh Monekya 500 m/c?

3. BbUnCANTD YUCIIO MOJIEKYJ BO3/1yXa, HAXOIALIMXCS B IOMEIIEHUHU pa3MepoM 6 X 4 X 2.5 m nipu
temneparype 27 °C u nainenuu 99,8 xlla.

4. Kakoe KOTMYECTBO BENIECTBA COAEPIKUTCSA B BOAOPOJAE 00OBEMOM 5 M° MpH HOPMATBHEIX
YCIIOBUSAX?
Beraucnure 06beM KUCIIOpO1a, COJEpKAIUI TaKoe JKe KOJIMYECTBO BEllecTBa. Temneparypy u

JaBJIGHME Ta30B CYNTATH OJMHAKOBBIMH. [110THOCTE Bofoposa pasHa 0,09 Kr/M°, KHcIopoaa —
1,43 xr/v®.

Brbicokuii ypoBeHb
1. Ilpu kOMHaTHOW TeMIepaType 1 HOPMAIbHOM aTMOC(EPHOM JIaBJIEHUU J0MyCKaeTCs
BEITEKaHME METaHa B OBITOBOII Ta3oBoii mmuTe He 6onee 1,1 + 10 ~8 m ¥/c. Onpenennre kommuecTso
MOJIEKYJI ra3a, MOsIBUBIINXCS B KOMHATE BCJIEACTBHUE TAKOTO BBITEKAHUS, €CIIM TUINTA OblIa
BKJIIOUEHA B TEUEHUE TPEX YACOB.

2. I3mMeHuTCA 1M 1aBIEHUE BO3/IyXa, €CJIU MOJIEKYJIbI a30Ta 3aMEHUTD TaKUM K€ KOJIMYECTBOM
MOJIEKYJI BOASIHOTO Iapa MpH COXPaHEHHUH:
a) cpeHel KBaJlpaTUYHOM CKOPOCTH MOJIEKYIT; 0) KHHETUYECKOM SHEPTruu MOJIEKY?

3. OO0mas KMHETHYECKas YHEPTUs MOJIEKYJI MHOTOaTOMHOTO Ta3a paBHa 3,2 k/[x, a macca 0,02 kr.
Haiitn cpenHior KBapaTHUHYIO CKOPOCTh MOJIEKYJI ATOTO rasa.
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4. BeruucauTe 4ucao YacTHIL, CONEPKGIIUXCA ETI I BOJIOPOJA.
Cuuras, yTO JUaMETP MOJIEKYJ BOAOPO/Ia 8OCTaBJI$IeT okoio 2,3x10 ~ 1% M, moncunraiite, kakoit

JUTMHBI MOYKHO OBLJIO OBl MOJYYUTh HUTH, €CIIM BCE MOJIEKYJIbl BOJOPOa PACHIONOKUTh B OJIUH Pl
BIJIOTHYIO PYT K Apyry. CpaBHHUTE OJTy4EHHOE PACCTOSIHUE C pacCTOssHUEM OT 3emuid A0 JIyHbI,
KOTOpoe paBHO 3,844x10 8.

| - Bapuanr

1. Tpu ammabatHoM pacmmpeHuu ras cosepumul pabory 2M/[owc. Uemy pasHO

HU3MCHCHHC BHyTpeHHeﬁ OHEpruun raza? YBeauuuiach OHA WU yMeHLIHI/IJ'IaCL?
2. WpneanbHbll TEIJIOBOM JBHUTATENb NOJIy4acT OT HarpeBaTe/isl KaXAYH0 CCKYHAY

KOJIMYECTBO TCILJIOTHI, paBHOC 7200&1]% , " OTHaET XOJIOAUJIBHUKY KOJIMYECTBO

ternotsl, paaoe 0400k/[oic . Haiinure KI1I/] nuratens.
3. UYemy paBHa BHYTPEHHSA SHEPrHsl OJHOATOMHOTO Iasa, B3ATOTO B KOJHMYECTBE

BemectBa SMoab npu temneparype 27°C ?

1. Jlna m306apHOTO HATpEBAHMS ra3a, KOMMYECTBO KoToporo pasHo S00M0/b, Ha
500K rasy coobumiu konmuecTso Temnotsl, pasnoe 9,4M/[bic . Onpenenute
paboTy raza ¥ H3MEHEHHE er0 BHyTPEHHEH SHEpTHH.

2. MpmeanbHBIH OfHOATOMHBIH ra3 mMeeT o6béM 2,571 mpu masnenmm 100x/la.
PaccumTaiite, Ha CKONBKO M3MEHHIACH BHYTPEHHSA JHEPIHA Ta3a, €U TIpHU
yMmenbiennn ero ooséma B 10 pas masnenue nossicunocs B 20 pas.

3. Tlpu HarpeBaHMH Ta3a, HAXOJANIETOCS TOJ TMIOPIIHEM B BEPTHKATLHOM IIMITHH/IPE,
nopirens moxpHsics (6e3 Tpenns) Ha Beicoty, paBuylo 200cam . Ilpu sToM Tas3

cosepmm paGoty, pasayio 220 /[orc . TInomans oCHOBAaHMS IMIMHIAPA paBHA

2
10m°. Bmemmee naBnemme armocdepnt coctaiser 100x/la. Yemy pasHa
Macca IOpIIHs?

7. O6wéM kuciopona wmaccoii 3202, Ttemmeparypa kotoporo 127°C, mpm
n300apHOM HarpeBaHWM yBenuumwics BiaBoe. Haiitm pabory rasa mpu
pacUIMpeHH, KOJINYECTBO TEIUIOTHI, KOTOPOE TIOIUIO Ha HarpeBaHWe KUCIopoJa,
1 U3MEHEHNe BHYTPEHHEH SHEepruu rasa.

8. VneanbHblii OJXHOATOMHBIH TI'a3 KOJMYECTBOM BelleCTBA |MOJb B 3aKphITOM
o
6amnone npu Temmneparype 27°C . Kakoe KONMYECTBO TEIIOTHI HEOOXOIMMO

COOBIIUTE Ta3y, YTOOBI MOBBICHTH €T0 [aBlIeHue B 3 pa3a?
9. B mapoBoii TypOMHE B CIEICTBHE COTPEBAHUS AM3EIBHOIO TOIUIMBA MacCou

4502 cosepuaercs pabora, pauas 5,04 M/[owc . Temneparypa nocrynaromero
B Typbuny napa pasaa 520K, remneparypa xonoauinsauka pasia 300K . Bo
ckonbko pas KII/[ wneanbHolf Ternopoit marmmubl, paGoTaiomeil B Tex e
TEMIepaTypHBIX peKUMax, 4To W TypOuHa, Bbime ¢axtuueckoro KII/[
TypOuHBI?

Il - BapuanT
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Koraa rasy COO6IIII/IJ'II/I KOJIMYECTBO TGHHOTLII pélé;g%ea gyﬂ,}‘c , OH paClIupuiICsa

u cosepmmn pabory, pasuyto 2M/[oic. Haiiute usMeHenume BHyTpeHHeit
SHEPTHH rasza. YBeJIHYMIach OHa M YMEHbIIMIACH?
Onpenenure KII/[ wneansHoll TenmnoBoil MamuHbI, MMEIONIEH TeMIIEpaTypy

[ [
narpesarens 480°C , a remneparypy xonomunsanka 30°C .
OnpesienuTe BHYTPEHHIOIO JHEPTMIO BCEX MOJEKYJ HIEaTbHOTO —TIasa,

umetomero o6wém 1040, mpw nasnemn 5-10° [a .

OnuH MOIIb HAEATHHOTO Ta3a n306apHo Harpemu Ha 72K, coobmus emy mpu
stom 1,6K/[oic Temmotel. Haiftu coBepuiénHyio ra3omM paboTy U MpHpalieHue
€ro BHYTPEHHEH dHEpruu.

Bosayx maccoii 2002 marpesaror npu noctosaHoM gapnenun ot 4 no 80°C
. TIpn sToM ero o6béM ysemmumsaercs Ha 0,014 . Ha ckobko nsmensiercs
BHYTPEHHsIs SHEPTHUs BO3/yXa, eciu ero aasnenue pasuo 150kITa?

B uumHpe, miomans ocHosanus kotoporo pasha 0,064°, maxommres

Bosayx npu temmeparype 17°C nox nasnenmem S500x/Ia. TlopueHs
pacnonoxer Ha Bhicote 0,5M Han ocHopammem mummuapa. Kaxas paGota

6yJIeT coBepleHa NpH H306apHOM Harpeanun Bo3ayxa Ha 38°C ?

OZ(I/IH MOJIb OJAHOATOMHOI'0 Tra3a HaXOAUTCA B 3aKPbITOM GaitoHe npu

temnepatype 27°C . Kakoe KONMUECTBO TEMIOTH HEOOXOIMMO COOGIIUTS razy,
4TOOBI MOBBICHTE €TO JABJIEHUE B 3 pasa?

Ha CKONBKO M3MEHWIACh BHYTPEHHSIS SHEPIUS OJHO AaTOMHOTO HIEATBHOTO
rasa, KOJMYECTBO BellecTBa kotoporo paeHa 10Mmo0sb, npu ero uzobapHom
marpesannun Ha 10K ? Kakyro paGoTy cOBEpIIMI NPU 3TOM ra3 M Kakoe
KOJIMYECTBO TEIJIOTHI eMy cO00IeHO?

Temneparypa HarpeBaTells W XOJOMWIbHHUKA HACATBHON TEIUIOBOW MAIUHBI
cootserctienno pasua 117°C u 27°C . KommuecTBo TEIIOTHI, TOTy4aeMoe
or wHarpeparens 3a lc, pasio O0x/[orc. Haiimure KIIJ  mammunsl,

KOJIMYECTBO TCIUIOTHI, OTAaBacMOC XOJIOJUJIILHUKY B IC , 1 MOIITHOCTHh MalllnHEI.

| — 6apuanm

1. Onpenenure KIIJI wuaeanpHON  TEIJIOBOW  MAaIIWHBI,
MMEIOLLIE  TemmepaTtypy  HarpeBaTens 480°C, a
TeMiiepatypy xonoawibHuka 30°C

2.B Banny Hamuta Bojga oObéMoM 80z Tpu Temmeparype
10°C . Ckonbko Boasl ipu 100°C HyXHO J0OABUTH B BaHHY,
4yTOOBI TEMIIEpaTypa cMecH ctaja paBHa 25°C ?




KoHTpoabHaa pabota no Teme KnuHemartuka 10 knacc

3. Cmemanu Boxy 00bémMom 0,4u° npu Temmneparype 20°C u

1 BapuaHT

Boay oOwéMoMm 01u° mnpu Temmeparype, 70°C. Kakosa
TeMIIepaTypa CMECH P TEIJIOBOM paBHOBECHUU?

.Beruncioure KIIJI aBurarens Temiaoxoja, MOIIHOCTH

KOoTOporo pasHa 15MBr, eciu 3a 6y, KOTOpPBIE OH
HaXOJUTCS B peiice, u3pacxonoBaHo 2,41 HedTH.

ArperatHble COCTOSIHUSI BelecTBa. | — eapuanm

.Onpenenmure  KIIJI waeanbHOM  TEIUIOBOM  MAallWHBI,

.B BamHy Hamuta Bojma oObéMoOM 80z TIpH TeMmIeparype

UMEIOIIE  TeMmIepaTypy  HarpeBaTess 480°C, a
TeMmnepaTrypy xonoawibHuka 30°C

10°C . Ckoabko Boabl pu 100°C HykHO J0OAaBUTH B BaHHY,
yTOOBI TEMIIEpATypa CMECH cTasia paBHa 25°C?

. Cmemamu Bony o6bémom 0,4x° mpu temmeparype 20°C n

Bony o0wémom 01u° mpum Temmeparype, 70°C. Kakosa
TeMIlepaTypa CMECU IIPHU TETIOBOM PaBHOBECUU?




KoHTpoabHaa pabota no Teme KnuHemartuka 10 knacc

1 BapuaHT

8. Beruniciure KIIJ| ngBurarens TEIIoXoaa, MOIIHOCTh
KoToporo paBHa 15MBr, eciu 3a 6y, KOTOpPbIE OH

HaXOJIUTCS B peiice, u3pacxoaoBaHo 2,4t HedTH.

Il — eapuanm

o o Km
IToe3n maccor 3000r, uaymmid CcO CKOPOCTBIO 36—,
Yy

OCTaHaBIIMBAae€TCA C  MOMOINBIO  TOpMO30B.  Kakoe
KOJIMYECTBO TETUIOTHI BBIACIAETCS ITPU TOPMOKEHUH ?
CKOJIBKO KepOCHMHA HEOO0XOIMMO CXK€4Yb, YTOOBI BOIY
00séMomM 50z Harpets oT Temriepatypsl 20°C 10 KUIIEHHS,
ecyiu KI1J] narpeBarens paBeH 35% ?

3. Kakoe xonmmgecTBo b2, nMeromero remmeparypy —10°C

, MO’)KHO PAacCTOMMUTh HA JIEKTPUUYECKOMN IUIUTKE 32 BpEMH,
paBHoe  10mun? IlnuTka paboTraeT oOT ceTH ¢
HarnpsbkeHneM 2208 mnipu cuie Toka 34. O6mmui KIIJI
yCTaHOBKH paBeH 80%.

Paccunraiite, Ha Kakyl0 BBICOTY MOXHO OBLJIO MOJHATH
TUPIO MacCcol lxz 3a CUET TEIUIOTHI, BBIICISIEMON YaeM B
crakane (240m7) TpH OXJIAXAEHWU Yas OT TEMIIEPATYPHI

100°C nmo 0°C.

JJIeKTPUYECKoe 1oJie

1. HcTOoYHUKOM 3IIEKTPOCTATUYECKOTO OIS SIBIISETCS ...
A. TTocTOSHHBII T Mardur.

b. [IpoBOIHHK C TOKOM.

B. HenoaBWKHBINA 3JIEKTPUYECKHI 3apSI.
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I'. JIBMKyImMiics 3I€KTPUIECKUI Sapf%apuau'r

2. Kako#t u3 rpadukoB Ha PHUC. COOTBETCTBYET 3aBUCHUMOCTH MOJYJIS KYJIOHOBCKOH CHIIBI,
JIEHCTBYIOIEH MEXy IBYMS TOUCUHBIMH 3apsIaMU, OT PACCTOSHUS MK 3apsiiaMu?

R? R? R? R?

A.l. b.2. B3. T.4

3. B oqHy ¥ Ty K€ TOYKY OJHOPOJHOTO 3JIEKTPUYECKOIO I0JIs BHaYajie MOMECTHIIM MPOTOH, a
3aTeM — IEKTPOH . BennunHa KyJIOHOBCKOM CHJIBI, AEUCTBYIOLIEH HA YacTULLY, ...

A. He n3smenunnacs.

b. YBennmuumnace.

B. YMmenbmunace.

I'. BHauane yBennumiiach, a 3aT€M YMEHbIINJIACH.

4. Kak u3MeHHUTCS cuia KYJIOHOBCKOT'O B33HMOII€I>1CTBI/I$I ABYX TOUCYHBIX HCTIOABHIXHBIX 3apsa10B
IIpU YBCJIMYCHUU PACCTOSHUSA MCKIY HUMU B 4 pa3a‘7

A. YBenuuuTcs B 4 pasa.
b. YMenbmutcs B 4 pasa.
B. YBenuuutcs B 16 pas.

I'. Ymenbmures B 16 pas.

5. Kak u3MeHHnTCs cuila 3J€KTPOCTaTUYECKOIO B3aUMOAECUCTBHS ABYX TOUEUHBIX HETMOJBUKHBIX
3apsI0B IIPU MEPEHECEHUH MX M3 BaKyyMma B CpPely € JUAIIEKTPUYECKOW NMPOHMIIAEMOCTHIO 81,
€CJIM pacCTOSTHUE MEXIY HUMH OCTaeTCs MPEKHUM?

A. He uzmenurcs.

b. Ymensmutes a 81 pas.
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B. YBenuuutca B 81 pas.
1 BapuaHT

I'. Ymenbmutcs B 6561 pas.

6. Ha puc. npuBeneHo rpaduyueckoe n300pak€HUE IIEKTPUUYECKOTO MOJIS C MOMOIIBI0 JTHHHMA
HanpspkeHHOCTH. Ha kakoM U3 pUCYHKOB H300pakeHO OJJHOPOIHOE 3JIEKTpUUYECKOoe mnose?

TN\ _/‘T\ by byid b f\r/c\«

1 2 3 4
Al. b.2. B.3. I'. 4

7. Kak M3MEHHUTCS TI0O MOJYJIO HAIMPSHKEHHOCTh 3JICKTPUYECKOTO TOJS B JAHHOW TOYKE MPHU
YMEHBIIEHUH 3aps/ia, CO3Al0NIEero moe, B 3 paza?

A. Ymenpmurcs B 3 pasa.
b.YBenuuutcs B 3 paza.
B. YmensmmTces B 9 pas.
I'. He u3menurecs.

8. Pa3HOCTh MOTEHIIMATIOB MEXKIY OOKIaakaMu koHjaeHncaropa 200 B. Dnektpon nepememniaercs
U3 TOYKM | B TOYKy 2 Tak, Kak TMOKa3aHO Ha puc. YeMy paBHa paboTa MO MEPEMEIICHUIO
AJIEKTPOHA U3 OJTHOM TOUYKHU TOJIS B APYTYIO?

0 2 -
® _
$ 1
A. 200 JTx.
b. 0.

B. 320%107%° .

T. 320%10%° JTix.
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9. Ha puc. nu3o0paxeHo 0JHOPOTHOE inlaealggglﬁ_?cxoe MoJjie U NpoTOH. B Kakom HampaBJjeHUH Ha
IMPOTOH ,Z[GflCTByGT CHJIa U KaKOB XapaKTCP ABUIKCHUSA I-Ia.CTI/II_ILI?

4

A

A

o d

A

A

A. BieBo, paBHOMEpHOE.

b. BneBo, paBHOYCKOpEHHOE.
B. BripaBo, paBHOMEpHOE.

I'. BripaBo, paBHOYCKOPEHHOE.

10. 3apsa xomnencatopa 0,4 mKi, nanpsbkenune wmexnay oOkmaaxkamu 500 B. DOueprus
3apsDKEHHOT0 KOHJIEHCAaTopa paBHa ...

A. 0,1 Ix.
b. 0,2 Ix.
B. 100 Tx.

T. 200 [Tx.

Kontponbshas pabota. Tema. ITocTosiHHBI 21eKTPUIECKUT TOK.

I BapuanT

NeNe 1-13 BoIOpaTh 0AMH NpaBUJIbLHBIN oTBeT (1 0as1)

1.D5neKTpru4ecKUM TOKOM Ha3bIBAIOT...

A. IBWKEHUE DIIEKTPOHOB 110 MPOBOTHUKY.

b. ynopsinoueHHO€E IBUKEHUE DJIEKTPOHOB 110 IIPOBOJIHUKY.

B. nBukeHHe 3EKTPUYECKUX 3apsAI0B M0 MPOBOAHUKY.

I'. ynopsiioueHHOE IBHKEHUE AIEKTPUUECKUX 3aps0B 110 TPOBOJHHUKY.

2.BenuunHa, paBHasi OTHOLLEHUIO Pa0OTHI 3JIEKTPUUYECKOTO MOJISl HA YYacTKe LIEMH K 3apsy,
MPOLIEAIIEMY IO 3TOMY Y4aCTKY- 3TO...
A. 3aps. b. cuna Toka. B. manpsoxenue. I'. conpoTuBnenue.

3.Equnnna cumisl ToKa...
A. Bonpr. b. Om. B. Barr. I'. Ammep.

4.1IpuGop a5 U3MEPEHUs CHITBI TOKA...
A. Iunamometp. b. Ommerp.
B. Amnepmerp.  I'. Boasrmerp.

5 .BOJ'ILTMCTp INOAKJIFOYArOT... A. IIOCJICOOBATCIIBHO. b. apaJuICJIbHO. B. IMPOU3BOJILHO.

6.Kak n3mMeHuTCs cuia ToKa B LIETIH, €CJIM HAPSHKEHUE YMEHBIINTD
B 3 pasa, a CONpPOTUBIIEHNE YBEINYUTH B 3 pa3a?

A. YBenuuutes B 9 pas. b. YBennuurcs B 3 pa3sa.

B. Ymenpmmresd B 3 paza. I YMensmmres B 9 pas.
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7.11pu yBenuueHnun HanpsixeHus: U Hal%%ac‘}gﬁ_ranempnqecmﬁ nenu I,mA)

cuiia Toka [ B nenu usmeHsercs B COOTBC”I%TBI/II/I ¢ rpadukoM (cM. 6 -
pHC.). DIEKTPUUECKOE COPOTUBICHUE HA 3TOM y4acTKe LIETIH PaBHO 4
A.20M  B.2MOm 2
B.0,50M I 500OMm 0 12308

8.DnekTpoaBuraresp NOAKIOYEH K ceTH ¢ HanpsbkeHreM 480 B u nMmeer conpoTuBieHue
600 Om. Beruncnure cuily TOKa B 3JICKTPOABUTATEIIE.

A.0,00125A. b.0,8 A.

B. 288000 A. I 1,25 A.

9HpI/I II0CJICI0OBATCIIbHOM COCAMHCHUU HpOBOI[HI/IKOB:
A . li= 1 b.Ri=Ry.
B. U1=U> Cl=11+ 1

10.Mennas npoBoJioKa UMEET IeKTpruueckoe conpotuniienue 1,2 Om. Kakoe anexkrpudeckoe
COIIPOTUBIJICHHE UMEET MEIHAS ITPOBOJIOKA, Y KOTOPOH B 4 pasa Oosbliie AIUHA U B 6 pa3
O0JIbIIIe TJI0IA/Ih TTOTIEPEYHOTO CEUECHUS?

A.720m b.1,8Om

B.0,8Om I.0,20m

11. Kakyto paboty coBepmuT Tok cuiioit 3 A 3a 1 ¢ nmpu HanpsbkeHuu B uenu 15 B?
A. 5 JIx b. 15 JIx
B. 45 Ik I". 60 Ix

12.CompoTuBneHre ydacTka IenH, Hu300paxEHHOro Ha

pUCYHKE, paBHO 6 Om
A.110m Bb.60m o—2 Om

B.40m TI.10m 3 Om
13.0npenenuTs HeHy AEJIEHUS U MOKa3aHusl Ipuodopa: 2
A.1B;2,8B. b.1A;28A 1. 3

B.0,2B;28B. T1.0,2A;28A j /
0 Vv &

Ne 14 pemnTs 3aga4y (2 6aj1a)

14. Dnement ¢ OJIC 25 B u BHyTpeHHUM conpotusieHreM 0,5 OM NoAKIIoYeH K BHEIIHEN
nenu conporusiaeHueM 12 Om. Onpenenure Cuily TOKa B LIETIH.

Ne 15, 16 pemnts 3agauy (3 6ajia)

15.B uenp BKIIOUEHBI MOCIEN0BATEIBHO TPU MPOBOJHNUKA COPOTHUBICHUIMU
5 OM, 6 OM u 12 Om cootBercTBeHHO. Kakast cuia Toka B IIeNH U KaKoe HalpsiKeHHe Ha
NEPBOM U Ha TPEThEM ITPOBOJHHUKAX, €CJIM HAIPsHKEHHWE Ha BTOPOM NpoBogHuKe 1,2 B?

16.I1pu conportusnenuu BHenHeH nenu 10 OM HanpspkeHUE Ha 3aKUMax UcTouHuka 15 B, a
npu conporusiiennun 20 Om — Hanpsbxenue 20 B. Haiiogure OJ1C u BHyTpeHHEe
COINPOTHBIIEHNE UCTOYHHKA TOKA.

11 xnacc

KP «9nexkrpoannamuka» Bapuant Nel

1. B kakoMm ciydae BOKpPYT JBIIKYLIETOCS 3JIEKTPOHA BOZHUKAET MarHUTHOE 1oJj1e?
1 — snexTpoH ABMKETCS MPAMOIMHENHO M pABHOMEPHO;

2— 3JICKTPOH JABUIKETCSA PABHOMEPHO IO OKPYXKHOCTH,
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3 — DJIEKTPOH JBUKETCS PABHOYCKOPEHO ripﬂMonnHeﬁHo.
A1 B.2 B.3 I'lu2 .1 H%apuabu"rz u3 K. Bo Bcex ciygasx
3. Takoro ciay4asi cpeiv BAPHAHTOB HET

2. Ha npoBojHUK, MOMEIIEHHBI B MarHUTHOE TOJIE, JeicTByeT cwia 3 H. [nuHa akTUBHOW YacTu
npoBogHuka 60 cM, cuna Toka 5 A. Onpeaenute MOAyIb BEKTOPa MATHUTHOW MHIYKITUU TIOJISL.
A.3Tn b.0,1Tn B.1Tn I'.6Tn J. 100Tn

3. Kakas ¢usnyeckas BeTU4IrHA U3MEPSETCS B BOJIbTaX?
A. MHaykuus nois b. MarauTHeIil OTOK B. OAC nanykun I'. MunyxTUBHOCTH

4. Yacrtuua c snextpuueckuM 3apaaoM 8107 K npmxercs co ckopocThio 220 KM/4 B MArHUTHOM
noste ¢ uaaykuueit 5 T, mox yraom 30°. Onpenenuts 3Hadenne cuibl JlopeHma.
A 10®H  B.2°10H  B.2:'102H T.12710%H  J1.410%2H E. 1,2:10%? H

5. TlpsMonuHelHbIH NpoBoAHMK AIuHOM 10 cM pacmonoxen mox yriaoM 30° K BEKTOpPy MarHMTHOI
uaaykunu. KakoBa cmia Ammepa, AeiicTByromias Ha MPOBOAHUK, Hpu cuje Toka 200 MA u
unaykiuu nomus 0,5 Tn?

A.5MH BbB.05SH B.5S00H TI.0,02H [.2H

6. Ilpu BOBUTAHWMM B KaTyIIKy MOCTOSHHOTO MAarHUTAa B HEW BO3HHUKAET DIEKTpHUYeCKHil Tok. Kak
Ha3bIBAETCS TO SIBICHHUE?
A. DnekTpocTaTruecKasi HHIYKINS b. MarnuTtHas UHAYKITUSL

B. DnekTpoMarHuTHas HHIYKLIUS I'. CamounyKuus . IHnyKTUBHOCTH

7. OmpenenuTh MarHUTHBIM TOTOK, NMPOHU3BIBAIOIIMN IMOBEPXHOCTh, OTPAHHMUYCHHYIO KOHTYPOM,
wiomaaso 1 M2 eciu BepTHKaIbHAs COCTABISIOIIAs HHAYKIUH MarHuTHOTo mos 0,005 To.
A.200H Bb.0,05B6 B.5m® TI.5000B6 [1.0,02Ta  E.0,005B6

8. MaruuTHoe mnoje CO3a44ac€TCA. ...
A. HeHOZ[BI/I)KHBIMI/I QJICKTPUICCKUMU 3apsaiaMu b. MarautHbeIMH 3apsaaMu

B. ITocTOSIHHBIMU 2JIEKTPUYECKUMU 3apsiIaMu I'. IlocTOSIHHBLIMU MarHUTaMHu

9. Cuna Toka, paBHas 1 A, co3maer B KOHType MarHuTHeli motok B 1 BO6. Omnpenenuts
WHIyKTHBHOCTH KOHTYA.
A.1TA Bb.1Tm B.1B6 TI.1I'm MO 1®

10. B nienm, coneprkariei HICTOYHUK TOKA, PU 3aMbIKAHWU BO3HHUKAET SIBIICHHE. . .
A. DneKkTpocTaTuuecKasi HHIyKLIUS b. MarnuTHas UHAYKIUS
B. DnexTpoMarauTHas HHIYKIIHAS I'. CamouHayKIus M. NHIyKTUBHOCTb
11. KakoBa sHeprusi MarHUTHOTO TIOJIS KaTYIIKW WHAYKTUBHOCTHIO, paBHOH 2 ['H, mpu cuie Toka B

Hel, paBHOU 200 MA?
A.400x  B.410°7Tx  B.04x T.810%x  M.4102 JIx

12. BOnu31 HENOABUKHOTO MOJIOKUTEIBHO 3apsDKEHHOTO 11apa 0OHApy>KUBAETCH. . ..
A. Dnextpuyeckoe moje  b. MarautHoe monte  B. DnekTpoMarauTHOE 1mosie

T. HOHCpeMCHHO TO JJICKTPUICCKOC, TO MATHUTHOC MOJIA

13. Onpenenuts UHAYKTUBHOCTD KATYIIKHA 4Yepe3 KOTOPYIO MPOXOIUT MOTOK BeauuuHoW 5 BO mnpu
cuie Toka 100 MA.
A.0,5TH B.50THu B. 100 T'n I'.0,005T'n H.0,1TH
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14. KakoBa J/IC wuHIyKIHH, Bos6y>]i<z?aaegflvz!1?[Hg MIPOBOTHUKE, ITOMEIICHHOM B MAarHUTHOM IIOJIE C
unnaykiuen 100 mTn, ecnu ono momHocThio ucuezaer 3a 0,1 ¢? Ilnomaas, orpaHudeHHas
KOHTYpOM, paBHa 1 M2,

A.100B b.10B B.1B r.o,1B .0,01 B

15. Mo>HO ¥ HCTIONTE30BaTh CKPYyUEHHBIN YUTMHUTENb OOJIBIIION JUTMHEI IPH OOJBIIOI Harpy3ke?
A. Nuorpa b. Her B. [a I' Hemonro

16. Onpeaenuts CONMPOTHUBICHHE MPOBOAHMKA JIHHON 40 M, IOMEIIEHHOI0 B MArHUTHOE I10JIE, €CIIH
ckopocTh aBmxenus 10 m/c, naayknus nons pasHa 0,01 Ti, cuna Toka 1A.
A.4000m B.0,040M B.040Om TI.40m J.400m

KP «QuiekTpoguHaMuKa
Bapuant Ne2

1. B kakoM ciiyyae MOXXHO TOBOPUTH O BOSHUKHOBEHHH MarHUTHOTO MOJIs?
A. Yactuna IBUXKETCSA NPSMOIMHENHO yeKOpeHHO — b. 3apshkeHHas yacTuua JIBHXKETCS NPSIMOJIUHEHHO

paBHOMepHO  B. JIBMXKeTCs MarHUTHBIN 3apsig

2. OmpenenuThb CUITy, IEHCTBYIONIYIO Ha MPOBOJHHUK UIMHOKH 20 CM, TIOMEIICHHBIH B MarHUTHOE
nosie ¢ uHAykuueit 5 T, mpu cuse Toka 10 A.

A.10H b.001H B.1H T.5H O 100H

3. Kakas pusudeckas BenuunHa U3MepseTcs B BeOepax?

A. Unayxius mons b. MarauTHbIN TOTOK B. D1C unaykim I'. UuaykTUBHOCTH

4. Yacruna c snexrpudeckum 3apsagom 4-107° K gemkercs co ckopoctsio 1000 KM/4 B MArHHTHOM
nose ¢ uaaykuueit 5 T, mox yriaom 30°. Onpenenure 3Havenue cuisl Jlopenna.

A 10®H  B.210%H  B.2,7710H T.102%H J.410®H E.2,7710%2H

5. Tlpu BBIABUTIaHUM U3 KATYIIKH [MOCTOSIHHOI'O MAarHWTa B HEW BO3HMKAET AJICKTpUYeCKHii TOK. Kak
Ha3bIBAETCS OTO ABJIEHUE?

A. DnekTpocTaTruecKasi HHIYKIIHAS b. MarauTHast HHIYKIIHS
B. DnekTpoMarauTHAast HHTKITHS I'. CamonaayKIus J. NH1yKTUBHOCTD

6. DuekTpuueckoe 1ojie co3raercs. . ..

A. HenoaBM>XHBIMU 3IEKTPUUECKUMHU 3apsiiaMU b. MarauTtHbIMHU 3apsaMu
B. TIoCTOSTHHBIMU 3JIEKTPUUECKUMH 3apsiaMu I'. IlocTOSSHHBIMU MarHUTaMH

7. TIpsMonMHEHHBIH TPOBOAHUK MuHOM 20 cM pacronoxked nos yriom 30° K BEKTOpY MHIYKIUH
MarautHoro nosa. KakoBa cuna Ammepa, qeficTByIOIIast Ha IPOBOIHUK, Ipu cuiie Toka 100 MA u
uHaykuuu nois 0,5 Tn?

A.5MH B.OSH B.500H T.0,02H O.2H
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8. Uem ompenensieTcs BeIMUMHA 3[[1C WHIYKITUU B KOHTYpe?

BapWaHT
A. MaruuTHOM UHIYKIMEH B KOHTYpe b. MarHuTHbIM IOTOKOM 4Y€pE3 KOHTYP

B. I/IHI[yKTI/IBHOCTI)IO KOHTYpa I. BHGKTpI/I‘{eCKI/IM CONMPOTHUBJIICHUEM KOHTYpa
I[. CKOpOCTLIO HU3MCHCHHA MAarHuTHOT'O IIOTOKa

9. Kakoif MarHUTHBIA MOTOK CO3/IaET CHIY TOKa, paBHYIO 1 A, B KOHType ¢ MHIYKTHBHOCTBIO B |
I'a?

A.1A  Bb.1Tm B.1B6 TI.1Tn O 1®

10. UeMy paBeH MArHMTHBIA MOTOK, MPOHM3BIBAIOMIMN MOBEPXHOCTh KOHTypa IUIOMAAb0 1 M2,
WHAYKIMS MarHuTHOTO Tois paBHa 5 Ta? Yrom Mexmy BEKTOPOM MAarHUTHOM WHAYKIAW H
HOpMaibio pasen 60°,

A.5® b.25B6 B.125B6 TI.025B6 MO.0,125B6

11. [Ipu nepemenieHny 3apsaa MO 3aMKHYTOMY KOHTYPY B BUXPEBOM JIEKTPUUYECKOM IoJie, paboTa
H0JIs1 paBHa. ...

A. Honp b. Kakoii — To Benuunne B. DJIC unaykuuu

12. OnpenenuTh MHAYKTUBHOCTH KAaTYIIKH, €CJIA TIPH CUIIEe TOKA B 2 A, oHa uMmeeT »Hepruro 0,4 Jx.

A.200l'm b.2m'm  B.100I'm TI.200mm  J. 10 MI'H

13. Ilo mpsMoMy TIpOBOJTy T€UYET MOCTOSIHHBIN TOK. BOMM3n npoBo/ia HaOmromaercs. ..

A. Tonbko marHuTHOe onie  b. Tonbko anekTpuueckoe moyne  B. DnekrpomarHutHoe nose
I'. IToouepeaHO TO MATHUTHOE, TO 3JIEKTPUUYECKOE I10JIE

14. Kakoa DJIC mHaykuuu, Bo3OykKJgaemas B MPOBOJHUKE, TMOMEIIEHHOM B MarHWTHOE TIOJE C
unanaykimeit 200 mI'H, ecoum oHo monHOCTRIO mcuesaeT 3a 0,01 ¢? Ilmomans, orpaHMYeHHAS
KOHTYpOM, paBHa 1 M2,

A.200B b.20B B.2B TI.02B /J.0,02B

15. OnpenenuTs CONMPOTUBIEHUE IPOBOIHUKA JUTMHOM 20 M, TOMEIIEHHOT0 B MarHUTHOE T10JIe, €CIIH
ckopocTh nBmxkenus 10 m/c, naaykuus nons pasHa 0,01 Ti, cuna Toka 2 A.

A.4000m b.001OMm B.04O0OmM T.10m J.100mM

16. MoHO JT1 HCTIOJIB30BaTh CKPYYEHHBIH YAJTHMHUATENH OOJBIION JITMHEI TP OOJIBIION HArpy3ke?

A. Unorpa b. Het B. [a I". Hemonro
KP «KoJie0aHusa 1 BOJHBI».

BapuantNel

Yacrs 1
1. Kaxk uzmenuTcs nepuo koieOaHuN MaTeMAaTUYECKOTO MAasTHUKA, €CIIH aMIUTUTYAY €ro
KoJIeOaHUN YyMEHBIIUTH B 2 pa3a? TpeHue oTCyTCTBYeT.
A) ymenbuutest B 1,4 pasza I') yBenuuures B 2 paza
b) yBennuutcs B 1,4 paza /1) He u3MeHuTCs
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B 2
) yMeHbIIUTCS B 2 paza 1 BapuaHT

Kakum BbIpa’keHHEM OIpeAeseTcs IEpUol MaTEMaTUUYECKOI0 MasiTHUKA?

A)zn\g r)i\g

g 1 g
b) 2m |= — |=
) n l I[) 24 1
1
B) ¥4
2T
B kakux ynpyrux cpeaax MOTYT BOSHHKATh IPOJIOJILHBIC BOJTHBI?
A) B ra3000pa3HbIX TeIax I') B TBEpIBIX U KUIKUX Cpeliax
b) B xkuakoctax J1) B TBepIbIX, KUAKUX U ra3000pa3HbIX TeIax

B) B TBepabIX Temax

Haiitu HeBepHytO hopmyiy.
A) A=cT B) C :%
c
Cc

[TpoucxoauT U MepeHoc BEIIECTBA U SHEPTUU IIPH PACIPOCTPaHEHUU OEryIiei BOIHbI

B ynpyrou cpene?
A) 3Hepruu u BELIECTBA - HET B) snepruu — Her, BeuiecTsa - Aa
b) sHeprum u BemecTna - a1a I') sHeprum — na, BelecTsa — HeT

SJIGKTpI/ILICCKI/Iﬁ 3apsd Ha 06Knam<ax KOHACHCATOpAa U3MCHSCTCS 110 3aKOHY

q = 0,008cos(200mt + g) Onpenenure aMIUIUTYAY KoJleOaHU 3apsa.

7.

A) 0,008 Ki B) 2007t + % K
b) cos200mt Ki I') 200 Kn

Kak n3menutcs nepuos konebaHuii MaTeMaTH4ecKoro MasTHUKA, €CIH JUIMHY HUTH
yBenuuuTh B 1,5 paza? Ykaxure ynciio Haubosiee OJIU3KOe K OTBETY.

A) ymenbmmres B 1,2 pasza I') yBenuuutes B 1,4 pasza

b) ysenuuures B 1,2 pasza J1) He u3MeHuTcs

B) ymensmutes B 1,4 pasa

[Tpu rapMoHMUYECKUX KOJNIEOaHHUAX MAasiTHUKA IPy3 MPOXOIUT YTk OT JIEBOTO KpaifHero
MOJIO’KEHUS 710 ToJI0’KeHus1 paBHoBecus 3a 0,5 cexyHbl. KakoB nepuon konebanuit
MasTHUKA?

A)0,5¢ N20c
b)1,0c M 25c
B)1,5¢
Yactb 2
3a 4c masTHUK coBepinia § kojebanuil. Yemy paBeH nepuos kojaeOaHuit?
A) 8,0c N4,0c
b) 2,0¢ 1) 0,5¢

B) 32¢
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1 BapuaHT o
[To ycnoButo 3amaun 1 onpeaeiuTh 4aCTOTy KOJaeOaHMil.

A) 8T'n I 0,4'n
b)2TI'u J0) 0,5 T'g
B)4 I

DJEeKTPOIBMKYILAs CHJIa B LIEIH IEPEMEHHOT0 TOKA BhIpaXkaeTcs (hopMyioii e=
120sin628t. Yemy pasubl ammuiutyaa JC u nukindeckas yacrora?

A) 120 B; 628 pan/c I') 120B; sin628t pan/c

b) 628B; 120 pan/c J1) 120B; 628t pan/c

B) 120B; sin628 pan/c

KakoB npumMepHo neproa KonedaHuii MaTeMaTHYECKOro MasiTHUKA JyinHOU 40M?
YckopeHue cBoGOIHOTO TaieHUs NPUHATH paBHbIM 10Mm/c2,

A) 12¢ )0,5 ¢
B) 2,0c 1) 6,0c
B) 1/12¢

Yacrtp 3

Haiinute neproa T cBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJIEOAHUH B MI€AIBHOM KOHTYpE,
cocrosieM U3 KonaeHcaropa eMkocTeio C = 250 Mk® 1 KaTymKu WHIYKTUBHOCTHIO L =
2,5 mI'n.

Ha pucynke wn3o0paxkeH rpaduk 3aBUCHMOCTH KOOPIMHATHI TeJjld, COBEPIIAIOIIETO

rapMOHHYECKHE KoJjicOaHHs, OT BpeMeHH. VICMONb3ys PUCYHOK, OINpPEICIHTE MEPUOJ
KOJIcOaHUiA.

XA
0,3

0,2

0.1

0
0,1

-0,2
-0.3

3. Ecnmm HacTeHHBIE MAasSTHUKOBBIE 4YacChl OTCTAar0T, TO 4YTO HaaO0 CALCJIAaTh, YTOOBI

BOCCTAHOBUTH MMPABUJIIBHOCTDb UX xon;a?
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BagnaHT.N'oZ
Yacrbl

[Ipy>KMHHBIA MasgTHUK COBEPIIAET TApMOHUYECKHE KojieOaHus ¢ amruiuTyaoi 20 cm. Kak
W3MEHHUTCS TIEPUO/I KoJeOaHU 3TOro MasTHUKA MPU YMEHBIICHUH aMILTUTYIbI
koneOanuit 10 10cm? Tpenue oTcyTCTBYET.
A) ymensiutcst B 1,4 paza I') yBenuuwmrcs B 2 paza
b) yBemuuurcs B 1,4 paza J1) He u3MeHuTcs
B) ymenbmutcs B 2 paza

Kakum BbIpaskeHHEM OIpeesieTcs: NEpHol KoJaebaHuil rpy3a Ha npyxuHe?

A)Zn\/% )5\/%
B) 2w \/% II)— \/;

vkm
B)—
2T
B kakux ynpyrux cpenax MOTyT BOSHUKATh IPOJIOJIbHBIE BOJIHBI?
A) TOJIBKO B razax I') B TBEpIBIX U KUIKHUX CpeIax
b) Tonpko B )KHUIKKX cpeaax J1) B TBEpABIX, )KUAKUX U ra3000pa3HBIX TeIax

B) TonpKO B TBEpABIX TENMaxX

Haiitu HeBepHyto Gpopmyiy.

A) T=2nVLC B)L =
4n26

B) T=2n LC I) C—394L

[IporcxoauT u TEpPEeHOC BEIECTBA U SHEPTUH MPU PACIPOCTPAHEHUH TTOTIEPEUHOM
BOJIHBI?

A) Her B) TonpKO nipu ManbIX CKOPOCTAX PacpOCTPAHEHUS BOIHbI
b) na I') TonbKO TpU GONBLIMX CKOPOCTIX PACIPOCTPAHEHUS
BOJIHBI

DrexTpuveckre KojedaHus B KojaeOaTeTbHOM KOHTYpE 3a/1aHbl ypaBHeHHeM (=10
2c0s20t. Yemy paBHa aMIIuTy/a KojieGaHuii 3apsa?

A) 102 Kn B) 20t Kn

b) cos20t Kn 20 Kn

['py3, npuKpennEHHbIi K NpyKUHE, COBEpIIAeT rapMoHuUeckue konebanus. Kak
W3MEHUTCS TIEPHUO]T KOJIEOaHH Tpy3a, €ClIn KECTKOCTh MPY>KUHBI YBEJIMYUTH B 2 paza’?
A) ymenbmmres B 1,2 pasza I') ysenuuuTcs B 1,4 paza

b) ysenuuures B 1,2 pasza J1) He u3MeHuTcs

B) ymensmntcs B 1,4 paza

[Tpu rapMOHMYECKUX KOJNIEOaHUAX MAasTHHKA IPy3 MPOXOJUT YTk OT MPABOro KpaitHero
MOJIO’KEHHUS JI0 TToJIo’KeHus1 paBHoBecus 3a 0,7 cexyHbl. KakoB nepuon koneGaHuit
MasiTHUKa?

A)0,7c N28c

b)l4c )3.5c¢

B)2,1¢c



x N
0,3

0,2

0.1
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1 BapuaHT

Yacrh 2

3a 3 cekyHIpl MasATHHK coBepiiaet 6 konebanuii. Yemy paBeH nepuo KojieOaHui?

A)6,0c IN3,0c

b)2,0c ) 0,5¢c

B)18 ¢

[To ycrnoButo 3amauu 1 ompenenute 4acToTy KoueOaHui.
A)0,5T I 1/16 I'u
b)3,0I'g ) 6,0 I'n

B) 2,0

Hanpspxenne B 1ienu nepeMeHHOTo Toka nu3Mmensiercs mo 3akony U = 140 cos 1007t.
YeMy paBHBI aMIUTUTY/1a HAIPSDKCHUS U IIUKIHMYECKas 4acToTa?

A)140B; 1007 pan/c I') 1007tB; 140pan/c

b) 100B; 140 pan/c M) 140B; cos 1007 pan/c

B) 140B; 100 pan/c

KakoB npumepHo nepuos koneOaHui MaTeMaTHYecKoro MasTHUKa JUIMHON 10m?
YckopeHue cBOGOIHOTO NaIeHUs IPUHATH paBHbIM 10Mm/c?,

A)6,0c IN10c
b) 1,0c 1) 3,0c
B)1/6 ¢

Yacrts 3
Konnencarop emxocteto C = 0,7 MK® coeaMHEH ¢ KaTYMIKOW HHIYKTHBHOCTBIO
L = 28 mI'H. Onpeenute 9acTOTy CBOOOIHBIX SJIEKTPOMArHUTHBIX KOJIEOaHHHA.
Ha pucynke wuzoOpakeH rpaduk 3aBUCHUMOCTH KOOPJHMHATHI Teja, COBEPIIAIOILETro
rapMOHHYECKHE KoJeOaHMs, OT BpeMeHHU. Vcmonb3ysh pUCYHOK, OIpENEIUTE YacTOTy
KoJIeOaHUH.

0
0,1
-0,2

-0.3

3.

Kak m3MeHuTCs yacToTa SJIEKTPOMArHUTHBIX KOJNEOAHWN B 3aKPBITOM KOJIeOaTeTbHOM
KOHTYpE, €CJIM B €r0 KaTYIIKy BHECTH KEJIE3HbIN Cep/IeUHUK?
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Koumponvnasn paooma no pazoeny « OIITHKA»
I Bapuamur.
1. 'eomeTpryeckoil ONTUKON HA3BIBAETCS Pa3jies ONTUKH, B KOTOPOM...
a) M3Yy4yaroTCsl 3aKOHBI PacHpOCTpaHEHUsl B MPO3PAYHBIX CPellax CBETOBOM SHEPIHMH HAa OCHOBE
MIPEJICTABJICHUS O CBETOBOM JIYy4E;
0) rIryOOKO paccMaTpPUBAIOTCSI CBOKMCTBA CBETA M €T0 B3aMMO/ICHCTBHUE C BEIIECTBOM.

2. OCHOBOII0JIO’KHUKOM KOPILYCKYJISIPHOI TeOpPHHU CBeTA ObLI...
a) Pémep; 0) HproToH; B) Makcger;
r) ApUCTOTEb; 1) ['roiirexc.

3. B yem cyniHOCTH MeTO/1a ONpeeeHHsI CKOPOCTH cBeTa B onbiTe ®uzo?

a) JUIs U3MEPEHUs BPEMEHH PaclipOCTPAHEHMs CBETa UCII0Ib30BAJIOCH BPALIAIOIIEECs 3epKallo;
0) [U1d U3MepEeHUsl BpEMEHU PaclpoCTPAaHEHHs CBETA UCII0JIb30BAJICS “TIpEpbIBATEND  —
Bpallaoleecs 3yo4aToe KoJeco.

4. J1s1s1 TOro 4To0bI OTPAKEHHBIH JIYY COCTABJISII € NAJZAKIMM yroa 20°, yroJ nageHus
CBETOBOI0 JIy4a JI0J/I2KeH ObITh CJIeAYIONIUM:
a) 40° 0) 30° B) 20° r) 10°

5. BeisicHuTe, 4eMy Oy/1eT paBeH yroJi najJeHusi pu nepexoje CBeTOBOIro Jy4a B
ONTHYECKH 0oJiee IUIOTHYIO CPey U3 ONTHYEeCKOil MeHee NJIOTHO?

a) yroJ maJicHus PaBeH yriry MpeIoMICHHUS

0) cBET MPOXOIUT O3 MPEITOMIICHUS

B) yroJ najieHust OOJIbIIe yriia MpeToMICHUs

I') yroJ MajicHus MCHbIIIE YIJIa MPEIOMIICHHUS.

6. Onpenensisi riIyOMHY BojgoemMa “Ha rias”...
a) MbI TOYHO OIPEJICIISIEM TITyOHHY;

0) THO Ka)KeTCsl HaM TITyOxKe;

B) JIHO Ka)XeTcs Bcer/ia Oke K HaMm, T.€. Mellbye.

7. Kakue JIMH3bI HA3BIBAIOT BOTHYTBIMH, KOT1a — BBITYKJIbIMH?

a) BoruyTeIMu — y KOTOPBIX Kpast TOJIIIE, YEM CEPEANHA; BHITYKJIBIMU — Y KOTOPBIX Kpast
TOHBIIE, YEM CEpPEeIUHA

0) BoruyTeiMu — y KOTOPBIX Kpasi TOHBIIIE, YEM CEpEANHA; BHITYKJIBIMU — Y KOTOPBIX Kpast
TOJILLE, YEM CEpEAUHA

B) BoruyrsiMu — Tena ¢ moBepXHOCTSIMH, 0OpaIl€HHBIMU BHYTPb; BBIITYKJIBIMH — C
MOBEPXHOCTSIMH, OOpaIllEHHBIMH HAPYXKY.

8. Bei0epure gopmy.y, 10 KOTOPOH PACCYNTHIBAIOT ONITHYECKYI0 CHJIY JIMH3bI:

a)v=1/T 6) D=1/F B) R=U/I r)q=Q/m
9. OnTHyeckue CHIIbI JTUH3 paBHbI S AnTp U 8 AnTp. KakoBbl NX (pOKyCHBIE paccTOAHUA?
a)2Mul,25m 6)20Mmu 12,5m

B)2cmu 1,25 cm r)20cmu 12,5 cm

10. Yemy paBHO JiMHeliHOe yBeJIMUYeHHE JIMH3bI?
a)['=H/h 0) [ =f/F B) [ =d/f r)['=D/d

11. C xakoii ¢pu3nyecKo XapaKTepUCTHKOM CBA3aHO pa3/inyue B Bere?



KoHTpoabHaa pabota no Teme KnuHemartuka 10 knacc

a) CO CKOPOCTBIO CBETA;

0) C IHTEHCHUBHOCTBIO CBETA;

B) C IIOKa3aTeJeM MPEJIOMIICHHUS CPEbl;
') C YaCTOTOW KoJieOaHUH.

12. JlimHa BOJIHBI 1J1s1 (PH0JIETOBOIO IBETA PABHA:
a)2- 107" m 6)4-10" ™
B)6- 10" ™ r8-107"m

13. B yeMm 3akJj04aercs sfiBjieHHe HHTep(epeHIHH cBeTa?
a) B YCWJIEHUHU OJIHOTO CBETOBOT'O Iy4Ka JAPYTUM;

0) B MOJyYCHUH CIIEKTpa OEJI0r0 CBETA;

B) B OTMOAHHUU CBETOM IPENSATCTBUI;

T') B HaJIO)KEHUHU CBETOBBIX BOJIH.

14. Kakue cBeTOBbIE BOJIHBI HA3BIBAIOTCS KOFepeHTHbIMI/I?

a) UMCIOIIUEC OAMHAKOBBIC YaCTOTHI,

6) HMCHOIIHUEC OJJMHAKOBBLIC YaCTOThI U PA3HOCTb HAYaJIbHBIX (1)83, PaBHYIO HYIIIO;
B) HMCHOIIHUEC OJMHAKOBBLIC YaCTOThI K ITOCTOSAHHBIC PA3HOCTH (1)83.

15. YciaoBue makcuMyMa B THGPAKIHOHHOI KapTHHE, TOJYYeHHOH ¢ MOMOIIbIO PelleTKH,
d sitvg = k% | B 3yroii popmy.re d —3ro0:

a) pa3HOCTh XOJa MEX]ly BOJIHAMH,

0) mepuo peleTKH,

B) IIMpUHA MAKCUMyMa Ha 3KpaHe.

16. Macca Te1a m = 1 kr. Belunc/iuTe nNoJTHYI0 €ro JHEPTrHUIo.
a) 3 - 108 JIx 6)9 - 108 x
B) 9 - 10 Tx r) 3 - 10% JIx

17. CBeyeHne 3KpaHa TeJ1eBH30Pa OTHOCUTCS K:
a) XeMUJIIOMUHECLEHIINH;

0) KaTOIOTIOMUHECIICHIINH;

B) 2JIEKTPOJIIOMUHECLIEHIINH;

T) (OTOTOMUHECIEHIIH.

18. Ili1a3ma naer:

a) CIEKTp MOIJIOIIEHHUS;
0) moJstocatslil CIIEKTp;
B) IMHEWYAThIM CHEKTP;
T') CIUIOUIHOW CHEKTP.

19. KakoB quana3oH 4acToT HH(ppaKpacHOro usjaydyeHus?
a) oT 10® 10 107 '

0) ot 108 0 10°™ I'g

B) 01 6,6 - 1018 10 6.6 - 10 'y

ror3-10% 103 - 10%I'n

20. IlepeuncianTe BUABI 3JIEKTPOMATHUTHBIX U3JIy4YCHUH B OPSIAKE BO3PACTAHMSA UX JJIHH
BOJIH:
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a) raMMa-u3Jy4yeHHe, peHTITeHOBCKoe, yJIbTpaduoiieToBoe, BUAMMOe, HHPPaKpacHoe,
paanousIyyeHue, HU3KOYacTOTHOE;

0) HU3KOYACTOTHOE, paluOU3ITydYeHHEe, HHPpaKpacHOE, BUAUMOE, YIbTPaPHOIETOBOE,
PEHTIEHOBCKOE, FaMMa-H3ITydeHHE;

B) HU3KOYACTOTHOE, PaMON3TyYeHUE, HH(PPaKpaCHOE, BUIUMOE, PEHTTEHOBCKOE, FaMMa-
U3JIydCHHE, YIbTPa(pHOIETOBOE;

I') TaMMa-U3JIy4eHHe, PEHTT€HOBCKOE, YIbTpa(HoIeTOBOE, BUIUMOE, HH(PAKPACHOE,
HHU3KOYaCTOTHOE, PAIHON3ITydCHHE.

Konmponvnas paboma no pazoeny « OLITHKA»
II Bapuanr.
1. Yto Ha3bIBaeTCsi CBETOBBIM JIy4OM?
a) TEOMETPUIECKOE MECTO TOYEK, UMEIOIINX OJIMHAKOBBIC (Da3bl B MOMEHT BPEMECHH;
0) MUHUS, YKa3bIBaIOIIas HAIIPaBJICHUE PACIIPOCTPAHEHUSI CBETOBOM SHEPTHH;
B) BoOOpaxkaemasi IMHUs, MapajuienbHas PpOHTY paclipoCTPaHEHUSI CBETOBOM BOJIHBI.

2. KTo BniepBbIe onpeaeans CKOpocThb cBera?
a) MaiikenbcoH; 0) [Namueit;
B) Pémep; r) ®u3zo.

3. YUeM 00BsICHSJICS YCIIEX ACTPOHOMMYECKOI0 MeTO/Ia M3MEPEeHUs1 CKOPOCTH TeJia?
a) nexenueM fOnurepa Bokpyr ConHua;

0) MPOXOIMMBIE CBETOM PACCTOSIHUS OBLIM OYEHb BETTUKU;

B) TE€M, YTO CBET JIOObIE PACCTOSHUS MPEO/I0JICBAET MTHOBEHHO.

4. 11 TOro 4To0bl OTPasKeHHbIN Jy4 COCTABJISI ¢ NajammM yroa 40°, yrou najieHus
CBETOBOIO JIy4a J0JKeH ObITh CJeAyIOLIM:
a) 20° 0) 80° B) 40° r) 10°

5. BoisicHuTe, 4YemMy Oy/eT paBeH yroJ najgeHusi Npu nepexoje cBeTOBOro Jy4a B
ONTHYECKHN MeHee MJIOTHYIO Cpe1y U3 ONTHYECKol fosiee MJIOTHOM?

a) yroJl MaJieHusI PaBeH YTy MPETOMIICHHS

0) cBeT MpoXoAUT 6e3 MpeTOMICHUs

B) yTOJI MaJieHust OOJIBIIE yTiia TPETOMICHUS

T) YroJI TaJJeHUs] MEHBIIE YTi1a IPEIOMIICHUS

6. AOCOJIIOTHBIN MOKAa3aTe/Ib MPEJOMJICHHUA 3ABUCUT?
a) OT YacTOTHI;

0) OT CKOPOCTH CBETa;

B) OT (PU3UUECKUX CBOWCTB U COCTOSIHUS CPEJIbI;

I') OT yIJIa IPeJIoOMIICHUS.

7. JIun3a 3T10:

a) MPO3pavyHOe TEJI0, UMEIOIIEE C IBYX CTOPOH TIAKUE MTOBEPXHOCTH
0) mpo3padyHoe Telo, OrpaHUYCHHOE CPePUIECKUMH MTOBEPXHOCTIIMHU
B) TEJIO, CTOPOHBI KOTOPOTO OTIIOJIUPOBAHBI U OKPYTJICHBI

T) 11000€ TEJNO C MIAJKUMU U30THYTBIMU MTOBEPXHOCTIMU

8. B kakux equHHLIAX U3MEPSIOT ONTHYECKYI0 CHJIY JIUH3bI?
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a) Omax 0) Bonprax
B) Kamopwusix r) JnonTpusix

9. Haiiiure onTu4yecKkue CUIbI JIMH3, QOKYCHbIE PACCTOSIHUA KOTOPBIX 25 ¢M u 50 cm.
a) 0,04 norp u 0,02 noTp 0) 4 noTp u 2 noTp
B) | notp u 2 aoTp r) 4 antp u 1 antp

10. Yemy paBHO JiMHeliHOe yBeJIMYeHH e JIMH3bI?
ayl'=1/d o) I'=d/f B)['=1f/d r)[=1/f

11. IIpeamet KkaxeTcss HamM 0eJIbLIM, €CJIU OH...
a) YaCTUYHO OTpakaeT BCE JIYYH;

0) YaCTUYHO IOTJIOLIAET BCE JIy4H;

B) OJIMHAKOBO OTPaKaeT BCE JIYYH;

') OJIMHAKOBO IMOTJIONIAET BCE JIYUH.

12. Incniepcueii Ha3bIBaeTCA:

a) 3aBUCUMOCTbH TTOKa3aTellsi MPEIOMIICHUS CBETa OT CPEIbl, B KOTOPOI pacCenBaeTCsl CBET;

0) 3aBUCHMOCTBH TOKa3aTels MPEJIOMIICHUS CBETAa OT JJIWHBI BOJHBI (MJIM YaCTOTHI KoJieOaHUM
CBETOBOM BOJIHBI);

B) 3aBUCHMOCTH IIOKa3aTeys MPEIOMJICHHS CBETa OT yIja IMaJeHHs CBETOBOTO ITyyKa Ha
MOBEPXHOCTH CPE/IBL.

13. JlimHa BOJIHBI JIS KPACHOTO IBETA paBHA:
a)2°10'7M 6)4-10'7M
B)6- 107 M N8 -10"m

14. B yem 3akJi0ouaercs sijieHue nudpaxkuum cpera?
a) B YCWJIEHUU OJHOTO CBETOBOTO IMy4YKa JPYTUM;

0) B MOJIy4E€HUU CIIEKTpa OEJIOTo CBETA;

B) B OTMOAHNUU CBETOBOW BOJIHOM MPENSATCTBUM;

') B HAJIOXKEHUU CBETOBBIX BOJIH.

15. YcaoBue makcumMyMa B THGPAKIHOHHOI KapTHHE, MOJYYeHHOH ¢ MOMOIIBIO PelleTKH,
d sittg =RkE B yroii dopmye Beipazkenne ¢ 51§

a) pa3HOCTh XOJa MEX]1y BOJIHAMH,

0) mepuoJ pemeTKy,

B) IIMpPHHA MAaKCUMyMa Ha 3KpaHe.

16. Macca Tena m = 2 kr. Belunciiure nojiHyIo ero JHepruio.
a) 6 - 108 JIx 6) 36 - 108 Ik
B) 6 - 10 Tx r) 18 - 10 JIx

17. CBeuenue JJaMIbI JJHEBHOI'O CBETA OTHOCHTCS K:
a) XEeMUJIFOMUHECIICHITNH;

0) KaTOIOTFOMUHECIICHIINH;

B) DJIEKTPOJIIOMHUHECIICHIINY;

) GOTOTIOMUHECIICHITHH.
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18. JInHeifuaThlii CIEKTP AaeT Bemefgg%ugﬁ)_(ronﬂmeem B
a) JKUIKOM MOJIEKYJISIPHOM COCTOSTHUU;

0) ra3000pa3HOM MOJIEKYJISIPHOM COCTOSTHUU;

B) ra3000pa3HOM aTOMapHOM COCTOSIHHH;

') TBEPJIOM COCTOSIHUH.

19. KakoB AUANA30H YaCTOT PCHTI€eHOBCKOI'0 I/I3J1y'leHI/IH?
a)or3 - 10 03 - 10%° I’y

6) or 108 10 10 I'y

B) 0T 6,6 - 108 10 6.6 - 105 I'ny

r) o1 10° 10 107 IT'g

20. ITepeuncauTe BUABI JIEKTPOMATHUTHBIX U3JIy4YeHUIl B MOPsiAKe YObIBAHUS UX JIVTHH
BOJIH:

a) raMMa-M3JIy4eHue, PeHTT€HOBCKOE, YIbTpa(HroIeToBOe, BUIUMOE, HH(paKpacHoe,
panuou3y4yeHne, HU3K04acTOTHOE,

0) HU3KOYACTOTHOE, PAIMON3ITYICHHE, HHPPAKPACHOE, BUIUMOE, YIBTPAPHUOIETOBOE,
PEHTTCHOBCKOE, TaMMa-U3ITy4YCHHE;

B) HU3KOYACTOTHOE, PaIMOU3ITyYEeHUE, HH(PPAKpACHOE, BUIUMOE, pEHTTEHOBCKOE, TaMMa-
U3JIy4YCHHUE, YIbTPpaduoIeTOBOE;,

') TaMMa-Hu3JIyudeHHe, PeHTI€HOBCKOE, YIbTpa(HoIeToBOe, BUANMOE, HH(PAKpaCcHOE,
HU3KOYaCTOTHOE, PaJUOU3ITyUCHHE.



KoHTponbHaa pabota no teme KnuHematuka 10 knacc

1 BapuaHT



