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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3rke Ha ypOBHE CpeIHEro 00111ero oopa3zoBaHus pazpaboraHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHWM K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpazoBartenbHO# mporpaMmel, mpeactaBieHHBIX B DI'OC COO, a Takxke ¢ yaéToM
denepanbHON pabodeil mporpamMmbl BocnuTaHus ¥ KOHIENIMM TpernogaBaHUs
yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHuzaiusx Poccuiickoi
denepanuu, peaiM3yoMnX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0s3aTeNbHOE MPEIMETHOE COAECp)KaHUe,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMMa mno ¢u3uke Aa€T NpEACTaBICHUE O LENAX, COACpPXKaHUM, OOIIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuyenue kypca (GU3MKUA yriayOlIEHHOTO YpOBHSI MO3BOJSIET PEaju30BaTh 3a/lauu
npo(ecCHOHANBHOM OpHEHTAllMK, HaNpaBI€HO Ha CO3/aHUE YCIOBUH s
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B mporpamMe mo ¢usuke onpeaensrorcs IIaHUPYyEMble pPe3yibTaTbl OCBOEHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM JJisi pa3padOTKu TpeOOBAHMM K JMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IJIaHUPYEMBIE PE3yJIbTAThl OCBOEHUS Kypca (pU3UKH Ha yTri1yOJI€HHOM YPOBHE, B TOM
YHCclie IPEIMETHBIE PE3YIbTAThI 10 ToAaM 00yUYeHHUs;

cozieprkanme yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Tporpamma o u3uke UMEET MPUMEPHBIN XapaKTep U MOXKET OBITh NCIIOJB30BaHa
YUUTESIMHA (PU3UKHU JJI1 COCTABIICHUSI CBOMX Pa0OUYUX MPOTPAMM.

[Iporpamma mo (¢u3HKe HE CKOBBIBAET TBOPUYECKYI0 HWHHUIIMATHBY YUHUTEICH M
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3alii  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/IOB K TpPENoJaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEeHUs 0043aTENbHON YaCTH COJEPKAHMS Kypca.

®du3rka Kak Hayka 0 HauOosiee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOTo MpeAMETa B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00



okpyxaromeM wmupe. IlkonbHbll Kypc (uU3MKM — cHUCTeMOOOpa3yromuid Ass
€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEAMETOB, IOCKOJIbKY (U3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOSHUS KOCMOCa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJIHEHUU UMHU YUYE€OHBIX UCCIIEAOBAHUM.

B ocHoBy kypca (pu3uKu Ha ypOBHE CpeIHEro oOIIero o0pa3oBaHUs MOJOKEH Psi
UJei, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHW Kype SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesa zenepanuzayuu. B cCOOTBETCTBUY C HEWl MaTepuall Kypca PU3NKU 00bEAUHEH
BOKpYr (u3myeckux Teopuid. Benymmm B Kypce ABisieTcss (OpMHpPOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanus NpeanonaracT HMCIOJIb30BAHNUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(bU3MKHU C pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢usuku yriayOon€HHOTO ypOBHS
IPEAINOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHBarOTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoen 3konozuzayuu peain3yercs IoCPEICTBOM BBEICHHMS DIIEMEHTOB COJIEP KAHMS,
MOCBSALIEHHBIX 3KOJIOTHUECKUM MPOOJIeMaM COBPEMEHHOCTU, KOTOPBIE CBA3aHBI C
pPa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe 00CYKIEeHUs TPOOJIEM pallMOHAIIBHOTO
PUPOAOTIOIB30BAHUS U SKOJOTUYECKON O€30IaCHOCTH.

OcBoeHHE COJEpKaHUSI MPOrpaMMbl MO (PU3UKE MOJDKHO OBITH MOCTPOEHO Ha
NPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxona. s Gu3uku peamusanust 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIFOYAIOLIETO (PPOHTANbHBIE YYEHHUUECKHE OIBITHl MPH H3YYEHHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MTpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3aiuu Gu3nuecKkoro npakTukyma. B nepBom ciyyae npakTUKyM



npoBoauTcs 6o B koHIEe 10 m 11 kmaccos, mubO TOCIEe MEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJIacCoB. BTopoil cmoco0 — 310 uHTerpaius padot
IPAaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCSA B Ipoliecce
uzydeHus: pazzuena (temsl). [Ipu sTom moj paboTamMu MpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOpPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IMIEHHOTO BUIA 0€3 MOIIaroBOM HHCTPYKIIMH.

B nporpamme mo ¢u3MKe cucTeMa y4eHHYECKOTO 3KCIEPUMEHTA, 1a00paTOPHBIX
paboT U MpakTUKyMa MpeCcTaBiIeHa eUHBIM IepedHeM. BriOop TemMaTuku AJis TUX
BUJIOB YYCHUYECKUX MPAKTUYECKUX pPAOOT OCYIIECTBISETCS Yy4aCTHUKaAMU
00pa30BaTeILHOTO MPOIECCa UCXO/ISI U3 OCOOEHHOCTEHN MOYPOYHOTO MIIaHUPOBAHUS
U ocHauleHuss kabunera ¢usuku. Ilpm »TOM oOecreunBaeTcss OBJaJCHUE
OOyYarOIIMMHUCS YMEHHUSIMH TPOBOJWUTH TPSAMBIE W KOCBEHHBIC HW3MEPCHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEH (PU3WYECKUX BEIUYMH M MOCTAHOBKY ONBITOB IIO
IPOBEPKE NPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAETSETCS PEIICHUIO PACUETHBIX M KAY€CTBEHHBIX 3a1ad. [Ipu
3TOM JJIsl PacUETHBIX 3a/a4 MPUOPUTETOM SBIISIOTCS 33Ja4d C SBHO 3aJIaHHON U
HESIBHO 3a/IaHHON (PU3UYECKOW MOJIEIBIO, MO3BOJISIONINE MPUMEHSITh W3YYCHHbBIE
3aKOHBI U 3aKOHOMEPHOCTU KaK M3 OJIHOTO pasjenia Kypca, TaKk M HUHTETPHUPYS
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/eioB. st KaueCTBEHHBIX 3a]1a4 PUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUW U TIPOIIECCOB B OKPY’KAIOUIEH JKU3HU, TpeOyrolue BbiOopa (hpuanyeckoi
MOJIEIIU JUISl CUTYaIluU MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu OPI'OC COO k maTepHabHO-TEXHUYECKOMY
oOecrieueHunto ydeOHoro mporecca Kype pusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUsA AOJKEH H3Y4yaTbCAd B YCIOBHUSAX IMPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000py0BaHUE JIJIs BHITIOJTHEHHS YKa3aHHBIX B IPOTpaMMe Mo PU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JlemoHCTpanoHHOE 000pyI0BaHNe (GOPMHUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON JOCTATOYHOCTH M OOECTIeunBaeT MOCTAHOBKY MEPEUYHCICHHBIX B
nporpaMme 1o (PU3MKe KITIOYEBBIX JIEMOHCTPAIMK NIl MCCIEAOBAHUS U3y4aeMbIX
SBJICHMA ¥ TIPOIIECCOB, SMIHUPUYECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, UX
TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe oOopyaoBaHHME JJIi  YYEHUUECKHUX  IMPAKTUYECKUX  padoT
dopMupyeTcss B BUJIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammmxcsa. TemMaTH4ecKue KOMILIEKTHI
7a060paTOPHOTO O00OPYNOBaHUS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:
(opMHUpOBaHNE MHTEpECa U CTPEMJICHUS OOy4YarOIIUMXCsl K HAyYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

(GopMHUpOBaHWE HAYYHOIO MHPOBO33PEHMsI KaK pe3yjbTaTa H3yUYE€HHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(GopMUpOBaHHE YMEHHUI OOBACHATH SBICHUS C HUCIOJIb30BAaHUEM (PU3MUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUNA O POIM (UUKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE NPEICTaBICHUNH O BO3MOXKHBIX cepax Oyaymied mpodeccuoHaIbHOU
NEeSATEIbHOCTH, CBSI3AHHBIX C (PM3MKOM, MOJATOTOBKA K JaJbHEHIIEMY OOyYEHHUIO B
TOM HAIpPAaBJICHUU.

JlocTikeHne H3THX Lejied 00ecrneyrMBaeTcsl pelIeHUEM CIEAYIOIMMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CpeHEro 001ero oopa3oBaHus:
npuoOpeTeHNe CUCTEMbl 3HaHMM 00 00wmuX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;
(GopMUpOBaHHE YMEHUH MPUMEHITb TEOPETHUYECKHE 3HAHUS JUIsI OOBSICHEHUS
¢bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTUUECKUX PELICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB PEIICHMs PA3IUYHBIX 337a4 C SBHO 3aJaHHOUN (hU3MUECKO
MOJIENIbIO, 3a/lay, MOAPAa3yMEBAIOLIMX CAMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJENIM, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapakTepa;

NOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB JIEUCTBUS TEXHUYECKUX YCTPOIMCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOLIYIO CPENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbBHOTO IUIAHUPOBAaHUS W  MPOBEICHUS
(¢u3nyecKuX SKCIEPUMEHTOB, aHaliM3a M HMHTEpOpeTauud HHpOpMaIuH,
OIPEIENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JaHH€ VYCIOBUM MJI1 PAa3BUTHS yMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIILHOCTH;

pa3BuTHE HMHTEpeca K cdepaMm MpodeccCHOHANBHON JesSTENIbHOCTH, CBA3AHHOM C
bU3HUKOIA.

B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yranyOnEéHHBIN YPOBEHb U3yUYCHUS
yueObHoro mnpenmera «®Pu3MKa» HA YpPOBHE CpeaHero ooOImero oOpa3oBaHUs



BbIOMpaeTcss 00ydalomMMUCs, IJIAHUPYIOIIUMU MPOAOJDKEHHE 00pa3oBaHUs IO
CHELMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOpUIIs.

Ha wusyuyenune ¢usuku (yriayOn€HHBI ypoBEHb) Ha YpOBHE CpEOHEro OOIIEero
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemsiii B mporpamMme mo ¢pu3MKe nepeueHs 1ad0paTOpHBIX U MPAKTHIECKUX
paboT sBISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JENacT BbIOOp MPOBEACHUSA
7ab0opaTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
oOydJarommxcs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ IO3HAHUS NPUPOABI.

®duzuka — (dyHAamMeHTaNbHas Hayka o mpupozae. HayuHblii MeTron MO3HAHUS H
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCcnepuMEeHT U Teopus B IIpollecce IMOo3HaHus mnpuponsl. Halmtonenue wu
IKCIIEPUMEHT B (DU3HKE.

Croco6b1  m3MepeHusi (U3MYECKUX BEIMYMH (QaHAJIOTOBBIE W IHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocTy U3MEPEHHUM PU3NYECKUX BETUYHUH (a0COIIOTHAS U OTHOCUTENIbHAS).

MopaenupoBanue QU3MYECKUX SBICHUM U TPOIECCOB (MaTepuaabHas TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UAcaTbHAS )KUAKOCTh, UJI€AJIbHBIN T'a3, TOUCYHBIN 3apsi).
['unore3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAsI TEOPHS.
Ponb u Mecto Gusuku B GopMUPOBAHUN COBPEMEHHON HayYHOW KapTHUHBI MHUPA, B
IIPAKTUYECKOM IEATENbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue cuibl TOKa U HANPSKEHUS B LENMH MOCTOSSHHOTO TOKAa MPH MTOMOIIH
aHAJIOTOBBIX U IU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ mu@poBor mnabopatopuedr mo Qusuke. Ilpumepbl u3MepeHUs
(bU3NYECKUX BEJIMYWH TP MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe qBrxeHre. OTHOCUTENBHOCTh MEXAaHUUECKOTO ABMKEHUs. CucTteMa
OTCYETA.

[Ipsimast m oOpaTHast 3a7ja4u MEXaHUKHU.

Paanyc-BekTop MaTeprUaIbHON TOYKH, €T0 MPOECKIIMU HA OCH CUCTEMBI KOOPAWHAT.
Tpaexropusi.

[lepemerenue, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOW TOYKH, MX MPOEKUHH HAa OCHU CHCTEMBbI KoopauHatr. CroxeHue
MEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpPHOE ¥ pPABHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBMXKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATIBLHON TOUKU OT BPEMEHU U UX
rpaduky.

CBobOogHoe maneHWe. YCKOpeHHE CBOOOJHOrO mnajeHus. JIBWKeHHWe Tera,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOpPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.

KpuBonuHeitHoe nBuxeHue. JIBUKEHHME MaTEPUAIBHOM TOYKH MO OKPYKHOCTH.
VYrnoBas w  nuHeWHas  ckopocTh. Ilepmom wm  wactota  oOpaieHus.



[lenTpocTpeMuUTENIbHOE (HOPMAJIBHOE), KAacaTelIbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIUAOMETD, JBHKEHUE
CHapsI/IOB, LIETHBIE, IeCTepEHYATHIE U peMEHHBIE TIEpeIauu, CKOPOCTHBIC JTU(THI.
Jlemoncmpayuu.

Mogene cucTeMbl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus IpeaesibHOrO NEPEX0/Ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.
[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnrogenue pABwKeHUs Tena, OpOIIEHHOrO IMOJ YIJIOM K TOpPU30HTY U
TOPU30HTAIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME MyTEH, TPAEKTOPHUM, CKOPOCTEN NBUKEHUS OJHOTO M TOTO K€ Tella B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3ydyeHne HEPaBHOMEPHOIO JBWIKECHHUS C LEJIbI0 OIPEIEIICHUsT MIHOBECHHOU
CKOPOCTH.

N3Mepenue ycKoOpeHus Npu MPSAMOJIMHEWHOM PaBHOYCKOPEHHOM JBMKEHUHU 10
HAKJIOHHOU IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHU ITPU PABHOYCKOPEHHOM JBUXKEHUH.
N3mepenne yckopeHHs CBOOOJHOTO TajeHUs (PEKOMEHJIOBAHO HCIIOIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenne nBUXeHUS Tea, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka rumoressl o
NpsIMOM  MPOMOPUHUOHAIIBHOW 3aBUCHMOCTH MEXKIY [JalbHOCTBIO TIOJIETA U
Ha4aJIbHOM CKOPOCTBIO TEA.

N3ydeHne nBUKEHUS TeJa M0 OKPYKHOCTHU € MOCTOSIHHOM 10 MOJIYJII0 CKOPOCTHIO.
HccnenoBanre 3aBUCMMOCTH TIEpUOIa 00pallleHUs] KOHUYECKOTO MasSTHUKA OT €Tr0
IapaMeTpOB.

Tema 2. /lunamuxa.

IlepBeii  3akoH Hbrorona. HWuepuumanbHbeie cuctembl orcu€ra. [IpuHuumn
otHocuTenbHOCTH ["anmumnes. HeuneprmaabHble cUCTEMBI OTCuéTa (OmpesneneHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiiviu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepranbHON TOUYKH.

Tpernii 3akoH HeroTOHA 1151 MarepranbHbIX TOYEK.



3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAJIEHTHOCTb IPaBUTALMOHHOW M MHEPTHOMN
MAacCCBI.

Cuna TsxecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOrO MaJeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO MJIAHETHI U OT Teorpaguueckoi mupoThl. J[BrkeHre HeOECHbBIX Tel
U UX cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABmKymerocs ¢ yCKOpeHUEM.
Cuna tpenus. Cyxoe tpenue. Cusia TpeHUsI CKOJIBKEHHUSI M CUjia TPEHHS MOKOSI.
Koaddumment tpenus. Cuia conpoTUBICHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHHUYeCKue yCTPOMCTBA U TEXHOJOTMYECKHUE IPOLECCHI: MOAINITHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmroieHue IBWKEHUS Tel B MHEPUHUAIbHBIX M HEUHEPIHUAIBHBIX CHUCTEMAax
OTCYETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

KaueHnue nByX HMJIMHIPOB WM IIAPOB Pa3HOl MacChl ¢ OJJMHAKOBBIM YCKOPEHHUEM
OTHOCUTEJIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJCHCTBYIOLIEH IPUIOKEHHBIX K TEIy CHJI C IPOU3BENCHHUEM
MaccChl TeJla Ha €ro YCKOPEHHE B MHEPLUAIbHON CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3yJIbTaTe B3AUMOICHCTBHS TEII.

M3mepenne Macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MAICHHH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepenrie paBHOACUCTBYIONIEH CHUJI TMPU JABMKCHUM Opycka IO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JBUKEHUS OpycKa 10 HAKIOHHON
IJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €70 MACCHI.

HccnenoBanve 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HMKAKOIIMX B IMPYXKHHE U
PE3UHOBOM 00pa3Iie, oT ux JaedopManum.

N3ydeHne IBUKEHHS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, IEPEKUHYTOU Yepes JIETKUU
OJIOK.

3smepenne koddduimenta TpeHHs MO BETUYMHE YIVIOBOTO Kod(dduimenta
3aBucuMOocTH Frp(N).

HccnenoBanue ABMKEHUS Opycka MO HAKJIOHHOW IJIOCKOCTH C IEPEMEHHBIM
K03 PUITMEHTOM TpEHUS.



W3ydeHne nBUKEHNs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpOE Temo. [locTynaTenbHOe U BpaljaTeIbHOE JBUKEHUE TBEPAOTO
Tena. MOMEHT CUJIbl OTHOCUTENBHO OcH BpamieHus. [lnedo cuibl. CrnoxeHue cuiu,
MIPUJIOKEHHBIX K TBEpAOMY Tely. LIeHTp TsxecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuueckue yCTpOWCTBA W TEXHOJOTUYECKHE TMPOLECCHl:  KPOHIUTEHH,
CTPOUTEINIbHBIN KpPaH, peIIETYAaThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

Y ciioBuUst paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKmuKym.
HccenenoBanue yCcioBUM paBHOBECHS TBEPAOIO TeJA, UMEIOLET0 OCh BPAICHUS.
KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCcTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb OTIOPHI.

Tema 4. 3axonvl coOXpaneHusn 6 MexaHukxe.

MMnynbsc MaTepHalbHOW TOYKH, CHUCTEMbl MaTepUalbHBIX ToYeK. LleHTp Mmacc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

HMMmyibC CHITBI M MI3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

MomMeHT nMmnyJibca MaTepuagbHON TOUkM. [IpencraBieHre o COXpaHEHUH MOMEHTA
MMITYJIbCA B LICHTPAJIBHBIX MOJISIX.

Pabota cunapl Ha ManoM M Ha KOHEYHOM mnepemMelieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

Mo1HOCTb CUIIBI.

Kunernueckass »Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loTeHUIManbHBIE W  HENOTEHUMAJbHbIE Cuibl. [loTeHIManbHas  SHEprus.
[ToTenmanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTALMOHHOM noJie. [loreHnuanpHas sHeprus reia
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro mapa (BHyTpH M BHE Miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b palOTBHl HEMOTEHIHUATIBHBIX CHJI C MU3MEHEHHMEM MEXaHUYECKOW SHEPIruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHHS MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm U1 MACANBHOM KUJKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHMSI MEXaHUYECKOU YHEPTUH.



TexHn4ecknue yCTpOWCTBA M TEXHOJOTHMYECKHE TMPOLECCHL: JBUKEHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHHWE Ha KOHbKAX.
Hemoncmpauuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne 3HEpTUn Telia MPU COBEPIICHUN PA0OTHI.

B3aumMHbIe npeBpalieHns KHHETUYECKOW U TOTCHIIUAIIBHOW SHEPT UM MIPU JCUCTBUU
Ha TEJIO CWJIbI TSHKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHre SHEePruy IIPU CBOOOTHOM IMaICHUH.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

N3Mepenune ummynbca Tejia 1o TOpPMO3HOMY ITYTH.

N3mepenune CUbl TSITH, CKOPOCTUA MOJIETTH SJIEKTPOMOOUIISE 1 MOIITHOCTU CUJTBI TSITH.
CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHEeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOJICCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHsI TOTEHLIHMATBHOM SHEPrUHM MNPYKUHBI C PabOTOW CHIIBI
TPEHMUSL.

Omnpenenenne padOThI CUIIBI TPEHUS TIPU ABMXKSHHUH TeJa TI0 HAKJIOHHOM TIOCKOCTH.
Paznen 3. Mogekyisipuasi u3snka u TEpMOJAMHAMUKA.

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU MeopUul.

OcHOBHBIE TTOJIOXKEHUST MOJIeKYJIsipHO-KuHeTH4Yeckoil Teopun (MKT), ux ombiTHOE
obocHoBanue. Juddysus. bpoyHOBCkoe MBMXKEHHE. XapaKTep IBIKCHHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BelIecTBAa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TE U 00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHaas ABoraapo.
TenoBoe paBHOBecue. Temmepatypa u cmocoObl €€ wu3mepenus. [llkama
temneparyp Llenbcusi.

Mogenp uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPHUM: YACTHULBI ra3za
JBUKYTCS XaOTUUECKHA U HE B3aUMOJACHCTBYIOT JIPYT C APYTOM.

['azoBeie  3akoHbBl.  YpaBHeHue MenaeneeBa—Knaneiipona.  AOconroTHas
temneparypa (mkana temneparyp KenbBuna). 3akoH [anpToHa. M3omporiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BemlecTBa. | paduueckoe
MpeCTaBICHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, u3obapa.

CBsA3b MEXAY JABJICHUEM M CPEAHEH KMHETHUYECKOW SHEPTHEN MOCTYNaTeIbHOTO
TEIUIOBOTO  JIBMXKEHUSI MOJIEKYJ MACAIbHOTO Ta3a (OCHOBHOE YpaBHEHHE
MOJIEKYISIPHO-KUHETHUYECKON TEOPUH HICAIBHOTO Ta3a).

CBs3p a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKONW CHUCTEMBI CO CpEIHEH
KUHETUYECKOU SHEPTUEH MOCTYNATENBLHOTO TEMJIOBOTO JABUKEHUS €€ YaCTHLI.



TexHrYecKue yCTPONCTBA U TEXHOJOTUYECKHUE MPOIIECCHI: TEPMOMETP, OapomeTp,
MOJy4€HNE HAHOMATEPHUATIOB.

Hemoncmpauuu.

Mopenu IBUXKEHNS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHUS.

Huddy3us KUIKOCTEH.

Monaens onbita llTepHa.

[IpuTsIKEHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX pemeToK.

HaOnronenue u ucciegoBaHue U30MpOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.
HccnenoBanue nporecca yCTaHOBJICHUS TETNIOBOTO PaBHOBECHS MPHU TEIIIO0OMEHE
MEXKy TOpsiYer U XOJ0AHON BOJOM.

N3yuenne M30TEpMUYECKOro mporecca (PEKOMEHIOBAaHO  HCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro rnpoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmogunamuueckas (TJ]) cucrema. 3amaHve BHEIIHUX  YCJIOBUH ISt
TEPMOJMHAMHUYECKON cUCTEMbI. BHelllHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, OIIMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe HAa4yaJl0  TEPMOJAWHAMUKH. CamMomnpou3BOJIbHAs  peJlaKcarus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogenbs uaeanbHOTO ra3a B TEPMOJUHAMUKE — CHCTEMA YPAaBHEHHI: ypaBHEHUE
MenpaeneeBa—Kianeiiposa W BbIpaXXEHUE [UIsI BHYTPEHHEW JHEPrUu. Y CIOBUSA
MPUMEHUMOCTH O3TOW MOJENIW: HHU3Kasd KOHLEHTpAUWs YacTHIl, BBICOKHE
TeMmIeparypbl. BolpaxkeHue 111 BHyTPEHHEN SHEPTUU OJJHOATOMHOTO HJICATBLHOIO
rasa.

KBazucratnueckre u HECTaTUHYECKUE ITPOLECCHI.

DnemenTtapHas paboTa B TepMoJauHaMuke. Bwrumcinenue paboTel mo Tpaduky
rpolecca Ha pV-auarpamMmme.

Tennonepeaaya Kak cnocod M3MEHEHUS! BHYTPEHHEN SHEPTUH TEPMOJMHAMUYECKON
CUCTEMBI 0e3 coBepitieHus1 paboThl. KOHBEKITHSA, TEMIONMPOBOIHOCTD, N3TyUCHHUE.
KonnuecTBo Temnotel. TenmnoéMKOCTh Tena. Y aelibHasi U MOJISIPHAS TEIIOEMKOCTH
BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEemjaoTa CropaHusl ToIumBa. Pacuér
KOJIMYECTBA TEIUIOTHI IpH Teruionepenaye. [lousatue o6 aguabaTHOM Iporiecce.



[lepBbIli 3aKOH TepMOAMHAMUKHM. BHyTpeHHsa dHeprud. KonmuuecTBo TENnoTsl n
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEU SHEPTUU TEPMOIUHAMUYECKOU CUCTEMBI.
BTopoii 3aKOH TEPMOAMHAMUKHU JJIsi PABHOBECHBIX IPOILIECCOB: YEpPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MTPOXOIUT €IUHCTBEHHAS
annabara. AOCOJIIOTHAS TEMIIepaTypa.

BTopoii 3aKOH TEpMOAMHAMHUKHM JJII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOYKHO
nepeaaTh TeII0Ty OT 0oJiee XOIOAHOTO Tella K 6oJiee HarpeToMy 06€3 KOMIIEHCAluu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpunHIUIBL AEeCTBUS TErIOBbIX MamnH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE AaCMEKThl MCIOJIb30BaHMs TEIUIOBBIX JIBUTareneil. TerioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIBI.

TexHuueckue yCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI:  XOJOAHIIbHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHa,
MOJYYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AMUS «TEIJIOBBIX» OTXOJ0B C
MCITO0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3ALUs OMOOPraHUYECKOr0 TOIUTMBA TS
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUU.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3gymiHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEMN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanre agunabaTHOTO Ipoliecca.

Kom1broTepHble MOAENH TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne agunabaTHOTO Ipoliecca.

N3yueHne B3aWMOCBSA3M DJHEPTUM  MEXKMOJICKYJISIPHOTO  B3aWMMOJICUCTBUS U
TEeMIEPaTyphbl KUTICHUS HKUTKOCTEH.

Tema 3. Acpecammnivie cocmoanus eéewyecmea. Dazoevie nepexoowl.
[TapooOpa3oBanue u KoHueHcanus. VcrnapeHue u KumneHue. YeiabHas TeruioTa
napooOpa3oBaHUsI.

HaceplenHble U HeHACHIIeHHbIE napbl. KauecTBeHHAast 3aBUCUMOCTh TUIOTHOCTU U
JIABJICHUSI HACBIIIEHHOTO Tapa OT TeMIlepaTypbl, X HE3aBUCUMOCTb OT OOBEMa
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYpPhl KHUIEHUS OT J[aBJICHUA B
KUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.



Teépnoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHM30TPOINHUS CBOMCTB
KpuctayuioB. IlmaBiieHMe W KpucTaymm3anus. Y IEJbHAs TEIIOTa IUIABJICHUS.
Cyb6numarnwsi.

Hedopmanmu TBEporo Tena. Pactsokenuwe m cxkarue. Cnpur. Moayns FOwra.
[Ipenen ynpyrux nepopmariuii.

TemoBoe pacmpeHue >KUAKOCTEW W TBEPABIX Tel, OO0BEMHOE U JHMHEHHOE
pacuimpeHrue. AHTapMOHU3M TEIIOBBIX KOJIEOAHUI YacCTHIl BEIIECTBA KaK MpUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpa3zoBanue sHeprun B PazoBbIX MEPEX0Iax.

VYpaBHeHuUe TerI0Boro OagaHca.

[ToBepxHocTHOe HaTsDKeHHE. Kod3(phUIIMEHT MOBEPXHOCTHOTO HATSIKEHUSI.
Kanunnsapusie aBneHus. J[aBaeHne noa MCKPUBIEHHON MTOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKHUE IPOLECCHI: KUIAKUE KPUCTAJLIBI,
COBPEMEHHBIE MATEPHUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmpeHue.

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kunenue npv noHW>KEHHOM JIaBJIICHUU.

N3mMepenune cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopaean HEeHBIOTOHOBCKOM JKHUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Habmronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHUS JIBJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX NTAPOB.

W3mepenne aOCOMIOTHONM BIAKHOCTH BO3AyXa U OIIGHKA MacChl MapoB B
MTOMEIIICHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenue moayns FOxra.

HccnenoBanre 3aBUCUMOCTH JiehopMaIiuu pe3smHOBOTO 00pasiia OT MPUII0KEHHON
K HEMY CHJIBL.

Paznen 4. DaekTpoauHaMuKa.



Tema 1. Inekmpuueckoe no.ie.

OnexTpuzauuss Teal W €€ TMpOsBICHUS. OJIEKTpUYecKuil 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsanoB. IIpOBOOHUKH, JUANEKTPUKA U  MOJYNPOBOAHHUKU.
DneMeHTapHbINA ANEKTPUUYECKUH 3apsi. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3apsi/ia.
B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kymnona.

Onextpuyeckoe noje. Ero neiicTBue Ha 3J€KTPUUYECKUE 3apsiibl.

Hanpspkéanocts anekrpudeckoro noist. [IpoOusiit 3apsa. JInaun HanpsxEHHOCTH
ANEKTPUYECKOro noJit. OTHOPOAHOE SIEKTPUUECKOE TOJIE.

[JoTeHIHAIBHOCTh ~ 3JIEKTPOCTATHYECKOrO Toys. Pa3HOCTh MOTEHUHMAIOB U
HanpspbkeHue. [loTeHnumanpHass 3Heprus 3apsga B JJIEKTPOCTATUYECKOM TOJIE.
[ToTenman snekTpocraTnyeckoro noiisd. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJTHOPOJIHOTO).

[TpyuHIMI CYTIEPIIO3ULIMH AIEKTPUIECKUX MOJIEH.

[lone Ttoueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOM cdepbl. I[lone
PaBHOMEPHO 3apsKEHHOTro no o0béMy Imiapa. Ilome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH O3TUX MOJEH H
HKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPS/I0B.
JIMPNEKTPUKN B DJIEKTPOCTATUYECKOM ITosie. JIMAJIEKTpUYeCKass MPOHUIAEMOCTb
BEILIECTBA.

Kongencatop. OneKTpoEMKOCTh KOHIEHCATOpa. OJEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOopaA.

[TapaiutenpHOE coequHEHUE KOHAEHcAaTopoB. IlocienoBaTenbHOE COEOUHEHUE
KOHJICHCATOPOB.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

JIBrKeHWE 3apsyKEHHOM YaCTHLIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.
TexHuueckue yCTpoWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  IIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM TOJIE.

DnexTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITOCTOSIHHOM U MIEPEMEHHON EMKOCTH.



3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIONIAAW IUJIACTHH,
PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO KOHIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

O1eHKa cujl B3aUMOJIECHCTBUS 3apSKEHHBIX TEI.

Habnrogenue npeBpallleHuss SHEPIHM 3apsDKEHHOTO KOHAEHCATOpa B HHEPTHUIO
U3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTeKaHus TOKa B LIETIH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMANOB (HAMPSOKEHUS]) MPU TOCIEA0BATEILHOM
COEIMHEHNHN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuia toka. [TocTOsIHHBIN TOK.

YcioBust CyniecTBOBaHUSI MTOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MIcTOuHMKM TOKa.
Hanpstxenne U u OJ1C &.

3akoH OMa U1 ydacTKa LEMu.

DIEKTPUYECKOE CONMPOTHUBJIIEHUE. 3aBUCHUMOCTb COINPOTUBIICHHUS OJHOPOJHOTO
MPOBOJAHUKA OT €ro JJIWHbI W IUIOIIAJA MONEPEYHOrO CEUCHHS. Y IeJbHOE
CONPOTHBIJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, TapaUIENIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux uemnei. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [xoymns—JIena.

MOIIHOCTh  3JIEKTPUYECKOr0 ToKa. TermnoBas MOIIHOCTh, BbIAENsIEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONMPOTUBIICHUWE MCTOYHMKA TOKA. 3akoH Oma sl MOJIHOU
(3aMKHYTOM) dJeKTpuYecKoil 1enu. MOIIHOCTh HuCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KonpgeHcatop B 11ernu noCTOSSHHOTO TOKA.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
pEeOCTaT, CYETUMK IIEKTPUIECKON IHEPTUH.

Jemoncmpayuu.

N3mepeHre CUiTbl TOKA U HaIPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAMNPSIKEHUS JJISI PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUS U CBETOAMO/A.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX TPOBOJHUKOB OT JJTMHBI, TIOILA N
MONEPEYHOr0 CEYEHUS U MaTepuaa.

Hccnenoanre 3aBUCUMOCTH CHJIbI TOKa OT COINPOTHUBIICHHS TMPU TMOCTOSSHHOM
HaIPsHKEHUH.



[Tpssmoe m3mepenne D/IC. KopoTkoe 3aMblKaHHE T'ajlbBAHHMYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONMPOTUBIICHHUS.

Crioco06bI coemnHeHus] ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJFOCAMU NCTOYHHMKA TOKA OT CHIIBI
TOKA B LICIIH.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.
HccenenoBanne CMEMAaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIICHUS ITIPOBOIHUKOB.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA OT HAIIPSDKEHUS JUIS JIAMITBI HAKQJIMBaHHUS.
VYBenuueHue npesena u3MepeHus amrnepmeTpa (BoJIbTMETPaA).

N3mepenne D/1C 1 BHyTPEHHETO CONTPOTHUBIICHHS] HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raabBaHMYECKOrO 3JIEMEHTAa OT BPEMEHH IIpU
KOPOTKOM 3aMbIKaHHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY TOJIFOCAMHU HCTOYHHUKA TOKA OT CHJIBI
TOKa B LICTIH.

HccenenoBanne 3aBUCUMOCTH TTOJIE3HOW MOITHOCTY UCTOYHUKA TOKA OT CHJIBI TOKA.
Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DneKkTpudecKas MPOBOIMMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJUMOCTD
TBEPABIX METAJUIOB. 3aBHCHUMOCTb COIIPOTHUBIIEHHS METAJUIOB OT TEMIEPATYPBI.
CBepXITPOBOIUMOCT.

DIIEKTPUYECKNN TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.
[TomynpoBonHuku. CoOCTBEHHAs U MPUMECHAsI IPOBOAUMOCTD MOJIYIPOBOIHUKOB.
CoiictBa p—N-niepexosa. [1oaynpoBoAHHUKOBBIE PHUOOPHI.

ONEKTpUYECKUd TOK B 3JEKTPOJIMTAX. OJIEKTPOJMTHYECKAs JUCCOLIMALIMS.
DnekTponus. 3akoHbl Dapanes 11 AIEKTPOIIN3a.

DJIEKTpUYECKHM TOK B razax. CaMOCTOSTEIbHBIM U HECAMOCTOATENBHBIN pa3psia.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [lnazma.

TexHU4eCcKue yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHUE: ra30pa3psHbIe JAMIIHI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOIYNPOBOJIHUKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP,
dboToMOA, CBETOINO/, TAJIbBAaHUKA, papUHUPOBAHUE MEAM, BHITUIABKA AIIFOMUHUS,
ANEKTPOHHAA MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI 2JiekTponu3a Papajaes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHHE MPOBOAMMOCTH METAJUIOB U MOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.



HaOnronenue smexkTposusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH CONPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPBHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JHO/IA.

DuU3NYEeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHuss (PU3NYECKUX BEITUYHH C HCIOJIH30BAHUEM AHAJIIOTOBBIX H
U(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUIM (PU3NYECKUX BEITUYHH.
OneHka rpaHui] MOrpemrHoOCTeN.

[IpoBeneHre KOCBEHHBIX M3MEPEHU, UCCIEAOBAHUI 3aBUCUMOCTEN (DPU3NYECKUX
BEJIMYMH, MPOBEPKA MPEIJ0KEHHBIX TUMNOTE3 (BHIOOpP M3 PabOT, OMHCAHHBIX B
TEMAaTUYECKUX pazfenax «YUYEeHUYECKUH HSKCIEPUMEHT, Ja0OpaTOpHbIE padOThI,
MPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuyenue kypca UMKy yriryOsn€HHOro ypoBHA B 10 Kiacce OCyHIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemusie noHAmMuUA, CEA3AHHBIE C U3YUEHUEM Memo008 HAYUHO20
no3HanuA: SBICHUE, HAY4YHBIH (pakT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBas 1adOpaATOPHSL.
Mamemamuxka: peunieHue cuctembl ypaBHeHuM. JIunelHas ¢yHkuus, napadoina,
runepOosa, ux rpaduku U CBoOWCTBA. TpuUroHOMETpUYEeCKHME (PYHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Bbuonocusa: mexaHuueckoe NBMXKEHHE B KMBOM mnpupoae, aud@ysusi, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpe.sl,
yTUiau3auusg OHOOPraHMYEeCKOro TOIUIMBAa Uil BBIPAOOTKH «TEIJIOBOMW» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAlTMJUIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: DUCKPETHOE CTPOCHHME BEILECTBA, CTPOECHHWE AaTOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJISIPHAs Macca, MOJIYyYEHUE HAHOMATEPHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbI, JJIEKTPUUYECKHE CBOMCTBA
METaJUIOB,  JJIGKTPOJIMTHYECKAas  JMCCOLMAalUs, TallbBaHUKA, DJIEKTPOHHAs
MUKPOCKOIHSI.

T'eozpagpusa: BnaxxHOCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpazoBaHue IBWKEHHUIN C HCIONB30BAHUEM MEXAaHHU3MOB, YUET
CYXOT0 M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHME KOHCTPYKLMHU (KPOHILUTEHH,
peméTyarble KOHCTPYKIIMH), HCIONb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKU B



TEXHUKE (TUPOCKOI, BOJOMET W JAPYIrHE), JBUraTreilb BHYTPEHHEIO CrOpaHUs,
napoBasi TypOuHa, ObITOBOI XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU MOIYUECHUS
COBPEMEHHBIX MATEPHUAIOB, B TOM YKCJIE HAHOMAaTE€pUaJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHUE JIIEKTPONPUOOPOB, TIa30pa3psiaHbIe
JamIbl, MOJIYIPOBOJHUKOBBIE TPUOOPHI, FaJIbBAHUKA.

11 KIIACC

Paznea 4. JaekTpoanHamMmka.

Tema 4. Macnummnoe noJe.

B3anmoielicTBUE MOCTOSIHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarauTHOM MHAYKUWA. [[pUHIIMT Cyneprno3ULINK MAarHUTHBIX MOJIEH.
JIMvHMY MarHUTHOW UHAYKIIHH.

MaruutHoe T1oJie MPOBOJHUMKA C TOKOM (IIPSMOrO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHnna, e€ HampaBliEHHE U MOJYJb. J[BHKEHUE 3apsDKEHHOM 4acTHIbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

MarunuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTUKy, napa- u JuaMarHeTUKH.
TexHuueckue yCTpOHMCTBA H  TEXHOJOTMYECKUE TPOLIECCHI:  MPUMEHEHHE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KapTtuHa nuHMI MHIYKIMA MarHUTHOTO TMOJS MOJOCOBOIO M MOJKOBOOOPa3HOTO
IIOCTOSTHHBIX MAarHUTOB.

KaprtvHa JMHMN MarHUTHOM WHIYKLIMM TOJIS JUIMHHOIO NPSAMOrO IIPOBOJHMKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonelicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna AmMnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmtoienue nBHKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMN JEHUCTBHS AIEKTPOU3IMEPUTENIBHOIO NpHOOpa MarHUTOXJEKTPUUYECKON
CUCTEMBL.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomuol, nPAKMUKyMm.
HccenenoBanre MarHUTHOTO T0JIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne neMCTBUASI NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHue 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.



Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBreHME 3IIEKTPOMArHUTHOM MHAYKUIMH. [IOTOK BEKTOpa MarHUTHOM WHIYKIIMU.
OJC wuHaykuuu. 3aKoH »AJIEKTpOMarHuTHOW wuHaykumu Papaned. Buxpesoe
anekTpuueckoe mnoie. Toku Dyko.

O/J1C uHayKUUK B IPOBOIHUKE, ABWKYIIEMCS B OJTHOPOJHOM MarHMTHOM IIOJIE.
[IpaBuiio Jlenna.

NunyktuBHOCTh. Karylika MHAYKTUBHOCTH B IIENH MOCTOSIHHOTO TOKa. SIBjeHUE
camonHAYyKIuK. DJIC caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCcTpOMCTBA M TEXHOJIOTUYECKUE MPOLECChl: MHAYKIIMOHHAS T€Ub,
COJICHOWU/I, 3aIIIUTA OT SJECKTPU3ALMU TEJ IIPU JIBHXKEHUU B MArHUTHOM T10J1€ 3eMJTH.
Jemoncmpayuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

Hccnenosanne 3apucumocty 3/1C HHAYKIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MOTOKA.

[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBOM (MEeIHOMN) TpyoOe.

SIBneHrEe CaMOMHIYKIIUH.

Nccnenosanne 3aucumoctu DJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHUS CUIIBI
TOKa B IIEIIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKym.
HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.

OnpeneneHue MHIYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarenbhas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosieObanusi. KuHemMaTthueckoe ¥ JAMHAMUYECKOE OIKCAHUE.
DHepreTUYecKoe ONKMcaHue (3aKOH COXPAHEHHS] MEXaHW4eCcKO sHepruu). BoiBoj
JTUHAMUAYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammumutyna u (daza kosieOanuii. CBsI3b aMIUIMTYJIBI KOJIEOAHUM HMCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS.

[leppyon w wdacrora xkoseOanuid. Ilepwon wmanpix CBOOOAHBIX KOJI€OAHUMN
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3aryxaromux kosneOaHusx. BoiHyxneHHble koneOanusa. Pe3onanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHl: METPOHOM, YaChI,
KaueJu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

HabGnrogenne He3aBUCHMMOCTH TEpHOJa MalblX KoJieOaHUW Tpy3a Ha HHUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxalomux KojaeOaHMM M 3aBUCHUMOCTH TIEPHOJA CBOOOHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanue koye0aHUi Ipy3a Ha MACCUBHOM MPYKUHE C LIENTbI0 POPMUPOBAHUS
npeJCcTaBlICHUN 00 UAeaNbHON MO/IENH NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUAX Ipy3a Ha NpYKUHE.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUM.

HaOmnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepenue neproja cBOOOIHBIX KOJI€OAHUN HUTSHOTO U MPY>KUHHOTO MasTHUKOB.
N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm IMojBeECe.
N3yyeHue ABMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXaOMIMX KOJIeOaHM.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHUI.

Tema 2. dnekmpomacHumHubple KOA€OAHUA.

KonebarenbHbiii KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIE KOJICOAHUS B UJI€aJIbHOM
kojiebaTenbHOoM KoHType. ®Dopmyna Tomcona. CBs3b aMIUIMTYIBI 3apsija
KOH/ICHCATOpa C aMIUTUTYI0M CUJIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUU B UJI€aTbHOM KOJIE0aTEIIbHOM KOHTYpE.

3aTyxarolue eKTPOMarHuTHbIe KojieOaHusl. BbIHYKI€eHHbIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHMUSI.

[IepemeHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U IEUCTBYIOLIEE
3HaYCHUE CHUJIbl TOKAa W HANpsDKEHUs MpH pa3iuyHoM (opMe 3aBUCUMOCTH
IIEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycoWIalnbHBI TEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp H KaTyllKa
WHIYKTUBHOCTH B LIEMH CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpanchopmartop. [IpomsBoacTBo, mepemaya U moTpebiIeHUE
AIEKTPUYECKON IHEPTUU.



DKOJIOTUYECKHE PHUCKU TIpU  MPOU3BOJACTBE  3JeKTposHepruu. Kynbrypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpouCTBa U TEXHOJIOTMYECKHUE TIPOLIECCHI: AIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOJIHBIX KOJICOAHMI OT WHIYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eHeparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopeinb 31eKTPOMAarHuTHOTO TeHEPaTopa.

BriHyXIeHHbIE CHHYCOUAIbHbBIE KOJIeOaHu .

Pe3ucrop, kaTylika UHIYKTUBHOCTA U KOHAEHCATOP B LEMHU IEPEMEHHOTO TOKA.
Pe3oHanc mpu  MOCIENOBATEIbBHOM  COCIMHEHUU  PE3UCTOpPA,  KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmartopa.

Mognenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBaHnre NEPEeMEHHOTO TOKa 4Yepe3 IMOCIEeI0BAaTEIbHO COEIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Habmrogenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE GOJIHDI.

MexaHnuueckue BOJIHBI, YCIOBUS UX pacnpocTpaHenus. [lonepednsie u nmpoaoibHbIC
BoJHBI. [lepuon, ckopocTh pacnpocTpaHeHUs U JjuHa BoJHBL. (CBOICTBa
MEXaHUYECKUX BOJIH: OTpaKEHUE, TPEIOMIICHHE, UHTephepeHIUs U TUPPAKITUSL.
3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DJIEKTPOMarHUTHBIE BOJHBI. YCJIOBUS W3JIYyUYCHHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumnasi oprieHTaIMs BEKTOPOB B DJIEKTPOMAarHUTHON BOJTHE.

CBoiICTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJSpU3alINs,
uHTephepeHIus 1 TudpaKiius.

[llkana »JeKTpOMarHUTHBIX BOJH. [IprMeHeHHe »SIEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.



TexHHUYecKue YyCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHa, Teraedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OOpazoBaHue U pacIpOCTPaHEHUE MONEPEUYHBIX U MPOJOIbHBIX BOJIH.
KoneGmromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepennnu u qudpakiud MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NIPUMEHEHUE.

HabGnrogenue cBs3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U YacCTOTOMN
KOJIeOaHMIA.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, IPEIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHS.

Oo6HapyxeHue nHPpPaKpacHOTO U yIbTPAPUOIETOBOTO U3ITYUCHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOM BOJIHBI.

N3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHEWHOE pPaACIpPOCTPAHEHUE CBETA B OJHOPOJHOW cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3akoHbl oOTpaxkeHMsl cBera. llocTpoeHue wuzo0pakeHU B
ockoM 3epkane. Cepudeckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN TOKa3aTelb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO 4acTOThI
CBETa M COOTHOILIEHUE JUIMH BOJIH IIPU MTEPEXOJE MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHHUIly pa3zelia JByX ONTHYECKUX CPEN.

Xop nyueii B npusme. Jucnepcus cBera. CnoxxkHbli cocTaB Oenoro csera. L{Ber.
[lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroja MOJHOIO BHYTPEHHETO
OTpaKEHUS.

Cobupatoue u pacceuBarolue JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSTHUE U
ONTUYECKasi CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
MPEJIOMJICHHUSI.

®opmysia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

Xon ny4a, OpOLIEANIEr0 JHH3Y NOJX IPOU3BOJIBHBIM YIJOM K €€ TJIaBHOU
omrtuueckorr ocu. IlocTpoenne wu300paXKeHW TOYKM W OTpE3Ka NPsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIINX JHH3AX U UX CUCTEMAX.



Ontuueckue nupubopsl. Paspemaromas crnocobHocTs. ['ma3 kak onTuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH FEOMETPUIYECKON ONITHUKH.

BonnoBas ontuka. MuTepdepenius csera. KorepeHTHble UCTOYHUKH. Y CIOBUS
HaOJII0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEp(EPEHIIMOHHOM KapTUHE OT JIBYX
KOT€pPEHTHBIX UCTOUHUKOB. [IprMeps! kiiaccuuecknx nHTEP(EepEeHIIUNOHHBIX CXEM.
Hudpakmus cseta. JAudpakunonHas pemérka. YCIoBHE HAOMIOIEHUS TIABHBIX
MaKCUMYMOB TIpHU MaJICHUHd MOHOXPOMATHYECKOTO CBEeTa Ha JAUPPAKIUOHHYIO
pEETKY.

[Tonspuzamnus ceera.

TexHHUYecKue yCTpOMCTBA M TEXHOJIOIMYECKUE MPOLECCHI: OYKH, JyIa, EPUCKOII,
¢doToanmapat, MHKPOCKON, IPOEKIMOHHBIA armapaT, MNPOCBETICHUE OITHUKH,
BOJIOKOHHAsI ONTHKA, TU(PpaKIMOHHAs pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccenenoBanne npesioMIIEHHs CBETA.

HabGnrogenue noJHoro BHyTPEHHETO OTpakeHus. Mozelb CBETOBOA.
HccnenoBanue X0[a CBETOBBIX ITYYKOB 4YEpe3 IUIOCKONAPAIIIENBbHYIO IUIACTUHY U
IpU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKpocKkomna, TeJIeCKona.

Hab6mronenue nntepdepennu cBera.

HabmoieHue 1BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakximm crera.

N3yyenue nuppakinOHHON pEeETKY.

HaOmronenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHune noaapou0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

N3mepenne nokasaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAcCTOSIHUS OT BEIECTBa (Ha ImpUMepe
JKUJIKUX JIMH3).

N3mepenrie POKyCHOTO pacCCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 ITIOCKOTO 3epKaJia U JIMH3BI.

[Tosryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIInN 1 OISIPU3AIIN CBETA.

N3yuyeHue noyspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.



N3ydenne unTepdepeHInm 1a3epHOro U3IyuyeHus Ha IByX LIEIAX.

HaOmronenue nucnepcum.

HabGnronenue u uccieqoBanue AMPpaKIuOHHOTO CIIEKTpA.

N3mepenune IIMHBI CBETOBOM BOJIHBI.

[lonydyeHue crekTpa H3IIMY4YEHUS CBETOJIMOAA TPU TOMOUM AUGPAKIHOHHOM
PELIETKU.

Pa3znes 6. OcHOBBI cieIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuilbl TPUMEHUMOCTH KJlacCHUeckol MexaHuku. llocTynaTsl crenuaibHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON HHTepBan. I[IpeoOpaszoBanus Jlopenma. YcioBue
OPUYUHHOCTU. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHUE BpPEMEHH U
COKpAILIEHUE JITIMHBI.

DHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl ¢ 3HEPTUEN U UMITYJIBCOM PEIIITUBUCTCKOM YaCTUIBL. DHEPTHSI TOKOSI.
TexHUYeCKHuEe yCTpPOWCTBA W  TEXHOJOTMYECKHME TPOLECChI:  CIIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

VY4yeHn4ecKkui SKCIIEPUMEHT, JIa0OpATOPHBIE PAOOTHI, MPAKTUKYM.

Omnpenenenre UMIyJabCa U SHEPTUU PENSATUBUCTCKUX YacTHll (10 ¢ororpadusm
TPEKOB 3aps’KEHHBIX YaCTUIL] B MAaTHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TEMIOBOE M3yYeHHUE (M3IyUeHUE aOCOMIOTHO YEPHOTO Teia). 3aKOH
cMmeuieHusa Buna. ['unoresa I1nanka o kBaHTax.

®oToHBI. DHEPrus U UMITYJIbC (POTOHA.

®otoadpdexr. Omnwitel A. I'. CroneroBa. 3akonsl Gorodddexra. YpaBHeHUE
Oitamreitna s potodddexra. «Kpacnas rpanuiay gotodrddekra.

JlaBieHue cBera (B YaCTHOCTH, /IaBJIEHUE CBETa Ha aOCOJIIOTHO MOTJIOLIAIOUIYIO U
abCOIOTHO OTpaxkarolryro nopepxHocTs). OnbiTel [1. H. Jlebenena.

BosHoBbIE cBolicTBa yactul. Bomubl e bpoins. iimna BosHbl ae bpoinsa u
pa3Mepbl 00JacTH JIOKaIW3alUMu JABWXKYyIIelcs yactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka wusmepennit B wMukpomupe. COOTHOIICHUS HEOMpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckue yCTPOWCTBA W  TEXHOJOTHYECKHUE IIPOLIECCHI:  CIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToapdekTa.



HccnenoBanne  3aBHCHUMOCTHU CONPOTHUBIICHUS MOJIYIIPOBOAHUKOB oT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.
HccnenoBanue poropesucropa.

N3mepenne nmocrostaHOM [Imanka Ha ocHOBE uccienoBanus Gorodddexra.
HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOIUO] OT HAIIPSIKEHUS.

Tema 2. Quzuka amoma.

OneITEl IO HKCCIIEIOBAHUIO CTpOoeHHsl aroMma. llmanerapHas wmonenp artoma
Peszepdopna.

[Toctynatel bopa. M3nydyenune u mnoriomeHue (OTOHOB IpH NEPEXOAE aToma C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Buapl ciektpoB. ClIeKTp YpOBHEM 3HEPTUH ATOMA BOJIOPO/A.

CrioHTaHHOE U BBIHYXJICHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHn4eCcKre yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: CIIEKTPAIBHBIN aHAIU3
(ceKkTpocCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.
Hab6nrogenue muHeyaToro CekTpa.

HccnmenoBanne CIEKTpa pa3peKeHHOTO AaTOMApHOrO BOJAOPOJAAa M H3MEpPEHUE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnas monens sigpa ['eiizenbepra—Banenko. 3apsn sapa. MaccoBoe 4uciio
anpa. 3otomsl.

PannoaktuBHOCTh. Anb(da-pacnaj. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacmal.
["'amMmma-uzinyuenue.

3aKkOoH paJIMOAKTUBHOrO pacnaaa. PannoaktuBHbie M30TOMBI B pupoje. CBoiicTBa
MOHU3UPYIOIIETO U3TyYeHUs. BiMsiHue paguoakTUBHOCTU HA >KUBBIE OPTaHU3MBI.
EctecTBenHbIil ¢hoH uznyyenus. Jozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. JlepekT Macchl sapa.

Anepubie peakuuu. [lenenwe m cunte3 saep. Smepubie peakTophl. [IpoGmembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. JKOJOTUYECKUE aCMeKThl Pa3BUTHUS
AIEPHOU IHEPIETUKHU.

MeTonbl perucTpali 1 UCCIeJOBaHUS AIIEMEHTAPHbBIX YaCTHII.



OyHIaMEHTAIbHBIE  B3aUMOJECUCTBUSA.  bapuoHbI, ME30HBI W  JICNITOHBI.
[IpencraBnenne o CrannapTHoi Moenu. KBapK-TJIFOOHHAs MOJENb aIpOHOB.
®dusuka 3a npenenamu CrannaptHoi mojenu. TéMHas Matepus U TEMHAs SHEPTHSL.
EnuncTBO Qusnueckoit KapTUHBI MHpA.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa
Bunbcona, siiepHblit peakTop, TEPMOSIEPHBIN peakTop, aToMHas 00MOa, MarHUTHO-
pe30oHaHCHas: ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.
HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriomnieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3UKH.

Oranbl pa3BUTHS acTpoHOMHUM. lIpuKiIamHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHOMUHU. [IpuMeHMMOCTh 3aKOHOB (U3MKH [UIsl OOBSCHEHUS MPUPOAbI
KOCMHYECKUX OOBEKTOB.

MeTtobl aCTPOHOMUYECKUX UCCIE0BAHNN. COBPEMEHHBIE ONTUYECKUE TEIECKOTIIBI,
pPaaANOTENECKOIbI, BHEATMOC(EPHAst ACTPOHOMHSI.

Bun 3Bé3nH0ro HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JIBH)KEHUE.
ConneuyHas cucrema.

Counnue. ConHeuHast akTUBHOCTD. McTounuk sHeprun ConHIa U 3BE3/I.

3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpamMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIENOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTH. BHYTpeHHee crpoeHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mueunsiii [1yTh — Hama ["anmaktuka. [lonoxxenue u nukenue Comnnua B ['anakTuke.
Tunel ramakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApax IAJIAKTHK.
Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa006ia. Paszberanume ranakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmonenust 3BE31HOTO HeOa HEBOOPYKEHHBIM TJ1a30M C  HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIs1 ONpe/IeTICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMsi (CEeBEpHOro MOJIyIIapHus U SPKUE
3BE3/bI.

Habmonenus B Teneckon JlyHbl, MiIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTLICHUI.
Pu3nyecKuil NPaKTUKYM.



CriocoOb1 m3MepeHus (PU3NYECKUX BETUYHH C HMCIOJIH30BAHUEM AHAJIOTOBBIX H
MU(QPOBBIX M3MEPHUTEIBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpaHui] MOrpemHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, MCCIEIOBAaHUN 3aBUCUMOCTEN (PU3NUYECKHUX
BEJIMYMH, MPOBEPKA MPEIJ0KEHHBIX TUMNOTE3 (BHIOOpP M3 PabOT, ONMHMCAHHBIX B
TEMaTUYECKHX pazfenax «YUYEeHUYECKUH SKCIEPUMEHT, Ja0OpaTOpHbIE padOThI,
MIPAKTHKYM).

O6o01maronee NOBTOPEHUE.

OO6o0mieHne M cucTeMaTu3alus CoJepKaHUsl pasiesioB Kypca «MexaHuKay,
«MonexynsipHast pU3MKa U TEPMOJUHAMUKAY, « DNEKTpoAnHaAMUKay, «Konebanus n
BOJIHBDY, «OCHOBBI CHEHUAIBHOM TEOPUH OTHOCUTEIBHOCTW», «KBaHTOBad
busnka», « DIEMEHTHI aCTPOHOMHUH U aCTPOPUZUKNY.

Ponb ¢hu3uku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIIOTUYECKOM, COIIMAIBHON U
TUYECKON cepax AesTENbHOCTH YEIOBEKA, POJIb U MECTO (PM3HKU M aCTPOHOMUU
B COBPEMEHHOM HAay4yHOM KapTUHE MHUpa, 3HAYCHHE  ONMCATEIIbHOU,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
bu3ndeckoil Teopuu, poiib HU3NIECKON Teopruu B GOPMHUPOBAHUU TPECTABICHUN
0 (¢u3NUeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B 00IEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.
Me:xnpeaMeTHble CBSI3H.

N3yuyenue kypca ¢usnku yriryOsn€HHOro ypoBHA B 11 kiacce oCylIeCTBISIETCS C
y4€TOM COJIEP)KAaTEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemusie nOHAMUA, CEA3AHHbIE C U3YUEHUEM MeEmO008 HAYUHO20
nO3HaHuA: FBICHHUE, HAay4yHbId (DAKT, rumoresa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJECIb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I POBast 1adbopaTopusl.
Mamemamuxka: pelieHUe CUCTEMbl ypaBHEHUN. TpUroHomeTpuueckue (HyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 UX MPOEKIMK Ha OCH KOOPAWHAT, CJI0KCHHE BEKTOpOB. [Ipon3BomHbIE
aneMeHTapHbIX GyHKumi. [lpusHaku 10m00HMS TPEYrOJLHUKOB, OMpEeTICHUE
TUIOMIAM TUIOCKHUX (UTyp U 00BEMA Te.

Buonozus: >nextpudeckue SBICHUS B )KHUBOUM MpUpoie, KoJeOaTelIbHbIE ABUKEHUS
B JKMBOHM TPHUPOJIC, SKOJOTHUECKUEC PUCKH TIPH IMPOM3BOJICTBE DJICKTPOIHEPTHUH,
AJIEKTPOMATHUTHOE  3arpsS3HEHUE  OKPYXKAIOMIEH  Cpelbl,  yIbTPa3ByKOBas
JMArHOCTHKA B MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumusn: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTALUTMYECKAs CTPYKTypa TBEPIBIX TEl,
MeXaHU3Mbl 00pa30BaHUsI KPUCTAIIMYECKON PEMIETKH, CIEKTPATIbHBIN aHAU3.



T'eocpaghusa: MarauTHBIC TIOMIOCA 3€MIIM, 3aJIC)KH MAarHUTHBIX pyaA, GOTOChEMKa
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonozus: TpPUMEHEHUE  TOCTOSIHHBIX  MAarHUTOB,  DJICKTPOMArHWTOB,
AIIEKTPOABHUraTeslb SIKOOM, TeHepaTop MEPEMEHHOTrO TOKa, WHAYKIIMOHHAS I1eYb,
JIMHUMW 3JICKTpOIIepeiay, 3JICKTPOIBUraTelb, pajap, paIuonpruéMHUK, TEICBU30p,
anTeHHa, teiedoH, CBY-meyb, yabTpa3ByKoBas JgHArHOCTHKAa B TEXHHKE,
NIPOSKIIMOHHBIN armapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapes, CITyTHHKOBBIC
NpUEMHHKHY, SJICPHAs SHEPTEeTHKA U DKOJIOTHYECKUE aCTIeKThI €€ pa3BHUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHocTHBIE pe3yabTaTbl OCBOCHUS yuyeOHOro mnpeamera «Duszuka» HAOIHKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUIuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNHCKOT0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATH €  COLMAIbHBIMU  HMHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NYECKON HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001acTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:

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 PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTUYECKYIO OOJIACTh
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 HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUYHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBUyaIbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUI, pacpeaessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TIO3HABATENbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON pEIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B mpouecce nocTukKeHHs] JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI 10
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKJIKOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K koniy oOyuenus B 10 Knacce npeiMETHbIE PE3yJIbTAaThl HA YIIIYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUCYHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATh MEXAaHUYECKHE IIPOLIECCHl M SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3akoHbl HpIOTOHA, mNpUHOKII  OTHOCUTENBHOCTH [ 'anuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['amuiies, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHuss MKT u 3akoHbl MOJIEKYJISIpHOU (U3MKH U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs: MenneneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUUIN CYNEPHO3UIUU 3JIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKHUE TPOIECCHl U SBJICHUS, HCIOIB3YS BEITUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIA, PA3HOCTh MOTEHILMAIOB, JIEKTPOJABUXKYIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHJAECHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, DJICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  IMOJYYECHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemars pacy€THhIE 3aJayd C SBHO 33aJaHHOM M HESBHO 3aJlaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJb30BAHUM MATEMATUYECKHWX METOJOB PEUICHUS 3a/ady,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3feyoB Kypca PU3NKHU, a TaAK)KE MHTErpalluy 3HaHUN U3 APYTrUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETNIOYKY PACCY IACHHUM C OITIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOM
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIpOIecCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKH W TEXHOJIOTUM [JId JAJIBHEWIIEr0o Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHH JJii TIOMCKa, TepepabOTKH M TPEIbSBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBATH PA00Ty IPYIIbI, PALIMOHAIBHO PACIPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K konity oOyuenus B 11 knacce npeIMETHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax AesATEeIbHOCTH 4YEJOBEKa, POJIb U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (U3NYECKON TEOpUU — DIIEKTPOJUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
NEKTPOMArHUTHOM  mHAyKuuu, npaBuino Jlenma, cB3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OWHINTEHHA  JiA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONHCHIBATH (PU3NYECKHUE MPOLIECCHl U SBJICHUS, HMCIOJb3YysS BEJIWYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABUKYILASL CHUJIA CAMOMHIYKLIHMH, HSHEPIrUs MAarHUTHOTO IOJs
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3epa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIMOJATAIOIINE ACTPOHOMHUYECKUE MOHATUS, TEOPUH M
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (DU3UYECKUX BEIUYHH, MPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa U y4deOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckrue MoJeNId, OTBEUalIIMe TPeOOBaHUSM 3aJauyd, MPUMEHSTh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METObI PEIICHUS C YUETOM MOIYYSHHBIX
pe3yIabTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUMN ¢ OOPOW Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’KaHMsI C HCIOJb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAHUM B IPOLIECCE BBIOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJCKBATHO OLEHUBATh BKJIAJ KaXXIOro W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTuyeckue
n/m NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubmuorexa [JOK
11 HayHbiit METO MOSHAHMS IPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kitnematitica 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Hunamitka 10 https://m.edsoo.ru/f16b68d7
. bubnuotexa [JOK
23 Cratika TBEpAOTO TeNa > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro no paszneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
. bubmuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETUYIECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumorexa [IOK
' HIEPEXOIBI https://m.edso0o.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 ICKTpHIECKOE HHore 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 24 httos://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
43 TOKH B pasiHHHBIX Cpesiax 6 https://m.edso0.ru/f16b68d7
Htoro no paznemny 54
Pasznen 5. DUBHUYECKHUN IPAKTUKYM
. bubnuorexa [JOK
>1 PusHHeCKHit HPAKTHKYM 16 16 https://m.edso00.ru/f16b68d7
Hroro 1o pasneny 16
bu6mmoreka [JOK
PeszepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJANHAMUKA
bubmuorexa [JOK
11 Marirrioe nosie 14 https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
12 DJICKTPOMATHHTHAA HHYKI 13 1 https://m.edso0.ru/39859ef1
Htoro no paznemny 27
Paznen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHudeckue KojecOaHus 10 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
53 MexaHudecKue U 3JIEKTPOMAarHUTHBIE 10 1 bubnnorexka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
24 Onrika 25 1 https://m.eds00.ru/39859¢f1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO

5

1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

Hroro no paszneny



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

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckynsipHO-BOJIHOBOM JTyain3m 15 bubmmorexa LIOK
' PHYCKYIp Y https://m.eds00.ru/39859ef1
bubmuorexa [JOK
4.2 Duzika aroma > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOIO SApa U AIEMEHTaPHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Hroro o pasneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 httos://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/39859f1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IIPEAMETHOTO COAEP/KAHUS U OIIBITA 15 bubnnoreka [JOK
' NeSTeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PeszepBHoe Bpems 10 bubmotexa [JOK

https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

®dusnka — pyHAaMeHTalIbHas HayKa O
IpUpoJie

Hayunblil MeTOJ TO3HAHUS U METOABI
uccieoBaHusl (pU3MYeCKUX sSBICHUMN

DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
no3Hanus npupoasl. Habmoaenue u
HKCIEPUMEHT B (PU3UKE

Crnioco0bl n3mMepeHus: GU3NYECKUX
BEJINYNH

AOCOII0THAs U OTHOCUTEIIbHAS
NOrpeIIHOCTHU H3MepeHHI>i
(I)I/I3I/ILIGCKI/IX BCIMYHMH

MonenupoBanue B ¢pusuke. Posb u
MecTO (pU3UKU B POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI
MUDA, B IPAKTUYECKON AEATEIbHOCTU
JOJIeH

Mexannueckoe aBmkeHne. Crucrema
orcueTa. OTHOCUTEIBHOCTD
MEXaHUUYECKOTo ABMKeHus. [Ipsamas n
oOpaTHas 3a/1a4i MEXaHUKU

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/1beef346

bu6mmoreka [IOK
https://m.edsoo.ru/3a7fde29

bu6mmorexa [IOK
https://m.edsoo.ru/34c49931

bubmuorexa [JOK
https://m.edsoo.ru/ca2def03

bu6mmoreka [IOK
https://m.edsoo.ru/7f18fda3

bu6mmoreka [IOK
https://m.edsoo.ru/eabbdedl

bu6mmorexa [IOK
https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

10

11

12

13

14

15

Panuyc-BekTop mMaTepuasbHON TOUKH,

€ro MPOEeKIUU Ha OCH KOOPIHHAT.
Tpaexropus. [lepemenienue.
CxopocTtb. X mpoekuuu Ha OCH
KOOpJIUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBikeHue. I'paguueckoe onucanue
PaBHOMEPHOTO MIPSIMOJIMHEIHOTO
JIBYDKEHUS

CrnosxeHue nepemenieHnii u
ckopoctel. Pemenue 3agau

HepaBHOMepHOE ABMKEHHE.
MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE.
[IpssMonMHENHOE NBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

I'padpuueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBoOogHoOe najieHue. Y CKopeHue
CBOOOJHOTO MaJieH!sl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

JIBI>KeHHe Tela, OpOIIEHHOT0 MO/
YIJI0M K TOPU30HTY

KpuBonnHeliHOE nBUXKEHUE.
JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
Y JIMHEWHAas ckopocTh. [lepron n
yacTora. LleHTpocTpeMuTensHoe U
IIOJIHOE YCKOPEHHUE

bubmuoreka [JOK
https://m.edso00.ru/30a108a5

bubmuorexa [JOK
https://m.edsoo.ru/89ba7190

bu6mmoreka [IOK
https://m.edsoo.ru/761d18aa

bubmuorexa [JOK
https://m.edsoo.ru/a99549a7

bu6mmoreka [JOK
https://m.edsoo.ru/b7560bbf

bu6mmoreka [JOK
https://m.edsoo.ru/f738109c

bu6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5

bu6mmorexa [IOK
https://m.edsoo.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
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20

21

22

23

24

25

KonrponsHas pabora o Teme
"Kunemaruka"

IIepBb1if 3ak0oH HbroTOHA.
NHepuuanpHble CUCTEMBI OTCUETA.
[IpuHnun otHOCHUTENBHOCTH [ anmunest.
HewnnepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa.
Bropoii 3akon Herotona. Macca

BzaumoneiictBue ten. Tperuit 3akoH
Hrrotona

[IpuHIMI cynepno3unuu Cuil.
Pemenue 3agau Ha npuMeHEHUE
3akoHOB HproTOHA

3aKOH BCEMUPHOTO TATOTEHUS.
DOKBHUBAJICHTHOCTH TPAaBUTALMOHHON U
MHEPTHOU MaccChl

Cua TSODKeCTH M yCKOPEHHUE
CcBOOOIHOTO IMaJECHUA

JIBu>keHne HeOECHBIX TN U UX
UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI
Kemnepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cwuta Tpenus. [Ipupona u BuabI cui
TpeHus. JIBUKEHUE B KUIKOCTH U
rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

bubmuoreka [JOK
https://m.edsoo.ru/1242f32e

bu6mmoreka [IOK
https://m.edsoo.ru/5a9e4a64

bu6mmoreka [IOK
https://m.edso0.ru/141d3837

bu6mmoreka [IOK
https://m.edsoo.ru/57dba505

bu6mmoreka [IOK
https://m.edsoo.ru/bdf997fb

bubmuorexa [JOK
https://m.edsoo.ru/9aba2b0a

bu6mmoreka [JOK
https://m.edsoo.ru/22757f26

bu6mmoreka [IOK
https://m.edsoo.ru/11abfa0a

bu6mmorexa [IOK
https://m.edsoo.ru/0ae2cd84

bu6mmoreka [JOK
https://m.edsoo0.ru/1fa86499
https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

26

27

28

29

30

31

32

33

34

Jasnenue. I'mapocrarnueckoe
napienune. Cuiia Apxumena

AOGCOIIOTHO TBEPJOE TEIIO.
[MocTynarensHOe U BpaIlaTeIbHOE
JIBMDKEHHUE TBEPJOTO Telia

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpaliCHUs. IIneyo cunl

Crnoxxenue CUJI, ITPHUIIOKCHHBIX K
TBEPAOMY TCIIYy. HeHTp TAXKECTHU TCJIA.
YcnoBus PaBHOBCCHA TBEPAOI'O TCJIA.
Bu bl PaBHOBCCHA

Pemenue 3agau

KontponbHas paboTa o teme
"Ilunamuka. Ctatuka TBepaoro tema"

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
[lenTp Macc cucTeMbl MaTEPUAIBHBIX
To4eK. TeopeMa 0 IBMKEHUU LICHTPA
Mmacc

I/IMHy.]'IBC CHJIBI 1 UBMCHCHUEC
UMITyJIbCa TeJla. 3aKOH COXPAHEHUs
HUMITyJIbCaA. PeaxTnBHOEC JABHUXXCHUC

MoMeHT uMItysibca MaTe€pUAIbHON
Touku. [IpencraBienne o coxpaHeHUN
MOMEHTA UMITYJIbCA B LIECHTPAJIBHBIX
TOJISIX

bubmuoreka [JOK
https://m.edsoo.ru/a28aa7ad

bu6mmoreka [IOK
bu6mmoreka [IOK
https://m.edso00.ru/2b95d57e

bu6mmoreka [IOK
https://m.edso0.ru/653d3459

bu6mmoreka [IOK
https://m.edsoo.ru/9aa79a7d

bu6mmoreka [IOK
https://m.edsoo.ru/dclcaacO

bu6mmorexa [IOK
https://m.edsoo.ru/9f5a574c

bu6mmoreka [IOK
https://m.edsoo.ru/4bb8294b

bu6mmoreka [IOK
https://m.edsoo.ru/13f0a221

bu6mmoreka [JOK
https://m.edsoo.ru/d6532eb9



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
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36

37

38

39

40

41

42

43

Pemrenue 3amau

PaGota cuibl Ha MaJloM U Ha
KOHEYHOM TIEPEMEIICHHH.
I'paduaeckoe npenacraBiaeHne pabOTHI
CHJIBL. MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00
W3MEHCHHH KHHETHYECKON YHEPTUHU
MaTepUATLHOU TOYKH

HOTGHHI/I&JIBHI:IC 1 HEIIOTCHIIMAJIbHBIC
CHJIBI. HOTGHHI/IaJII)Haﬂ OHECPIUs.
Bropas xocMuueckast CKopocTb

Tperbst KocMuueckast ckopocTb. CBsi3b
paboThI HEMOTEHIHMATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKON IHEPTUU

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
VYpaBHenue bepHyiuu s UieaibHOM
KUOAKOCTU

KonrtponbHas pabora no Teme
"3aKOHBI COXpaHEHUS B MEXAHUKE"

PazBuTue npeacraBieHuii 0 npupoie
Ter10Thl. OCHOBHBIE MOJIOKEHUS
MKT. Iuddyszus. bpoynosckoe
JIBMDKEHUE

CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
TBEPJBIX Te. XapaKTep ABUKEHHUS U
B3aMMOJICHCTBHSI YaCTHUI] BEI[ECTBA

bubmuorexa [JOK
https://m.edsoo.ru/f7706d63

bubmuoreka [JOK
https://m.edso0.ru/913974c7

bubmuoreka [JOK
https://m.edsoo.ru/9a5e2e74

bu6mmorexa [IOK
https://m.edsoo.ru/554bafcc

bubmuorexa [JOK
https://m.edsoo.ru/f57b4e01

bu6mmoreka [JOK
https://m.edsoo.ru/f30f43b6

bu6mmoreka [JOK
https://m.edsoo.ru/474e7c4a

bu6mmorexa [IOK
https://m.edsoo.ru/b0a4445f

bu6mmoreka [IOK
https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
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46
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52

53

54

Macca u pazmepsl MOJIEKYJT (ATOMOB).

KomnuectBo Bemectna. [locTosannas
ABorazipo

Temmneparypa. TeroBoe paBHOBECHE.

Ixkama Lenscus

Pemenue 3agau

NneannHbiii ra3. ['a30BbIe 3aKOHBI

YpaBHenue Menpeneena-
Kianeiipona. Penienue 3anau

AGcomtoTHas TemrepaTypa. 3akoH
JansTOHA

I/I3OHpOH€CCI)I B HACaJIbHOM ras€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'pacduueckoe npencraBieHne
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3zobapa

OcnosHoe ypaBHeHrne MKT

Pemenue 3agau

CBs13b a0COMIOTHON TEMIIepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
CpelHEeW KHHETUYECKON YHEpruen
MOCTYNATEIBHOTO TEMJIOBOIO
JBUKEHMSI €€ 4aCTHULL

bubmuoreka [JOK
https://m.edsoo.ru/c5b72ab7

bu6mmoreka [IOK
https://m.eds00.ru/0070d493

bu6mmoreka [IOK
https://m.edsoo.ru/1531aba5

bubmuorexa [JOK
https://m.edsoo.ru/1deb2367

bubmuorexa [JOK
https://m.edso0.ru/8d12c328

bubmuorexa [JOK
https://m.edsoo.ru/14e02d1f

bu6mmorexa [IOK
https://m.eds00.ru/68878d51

bu6mmoreka [JOK
https://m.edso0.ru/1344327b

bu6mmoreka [JOK
https://m.edsoo.ru/c8094721

bu6mmoreka [IOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
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60

61

62

O00011IeHIE U CUCTEMATHU3ALIS
3gagui mo teMe "Ocuossl MKT"

KonrponsHas pabora o Teme
"OcnoBsl MKT"

TepmoamHamMuyeckas CUCTEMA.
3agaHue BHEMIHUX ycinoBui st T/
cucTtembl. BHelIHME U BHYTPEHHUE
mapameTtpsl. [TapameTpst T/I cuctemsl
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIMCBIBAIOIIMX € Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauasio TepMOJIMHAMUKHY.
CamornpounsBompHas penakcaius T/]
CHUCTEMBI K TENIJIOBOMY PaBHOBECHUIO

Mojenb uaealbHOTO T'a3a B
TECPMOJAUHAMHKE. YcaoBus
MMPUMCHUMOCTHU 3TON MoAeIu

VYpaBaenue Menpeneesa-Knaneiipona
U BBIPAKECHUE JIJI1 BHYTPEHHEHN
SHEPIUu

BeIpaxxeHue i1 BHyTpEHHEN YHEPTUH
OJTHOATOMHOT0 UJEaIbHOI0 rasa.
KBa3ucraTnueckue u HeCTaTUYECKUE
IIPOLIECCHI

DOnemeHTapHas paboTa B
TepMoJuHaMuKe. Beruucnenue
paboTsl 1o rpaduky mnpouecca Ha pV-
auarpaMmme

bubmuoreka [JOK
https://m.edsoo.ru/09d12fd8

bu6mmoreka [IOK
https://m.edsoo.ru/13adad59

bu6mmoreka [IOK
https://m.edsoo.ru/5f8d38a3

bubmuorexa [JOK
https://m.edsoo.ru/8ec512f0

bubmuorexa [JOK
https://m.edso00.ru/29355001

bu6mmoreka [IOK
https://m.edsoo.ru/bal178d0

bu6mmoreka [IOK
https://m.edsoo.ru/acscacls

bu6mmorexa [IOK
https://m.edsoo0.ru/741d5738



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
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69

70

71

72

73

Temnonepenaya kak crnocoo
W3MEHEHUs BHYTpeHHEe# snepruun T/]
cUCTeMBI 0e3 coBepIIeHUs PadOThI

KonBeknus, TermionpoBogHOCTb,
U3JIy4eHue

KommgectBo Temmorel. TemioéMKocTh
Tena. Y aenbHas U MOJIsIpHAs
TEIJIOEMKOCTH BellleCTBa. Y IelIbHAas
TEIJIOTa CTOPAHMS TOILJIUBA

Pacuér xonuuecTBa TENIOTHI ITpU
Terionepenaye

[TonsTre 06 aquabaTHOM Mmporecce.
[TepBbIii 3aKOH TEPMOTUHAMHKH

KonuuecTBo TemnoTs! u paboTa kKak
Mepbl U3MEHEHUS BHYTPEHHEH
sHepruu T/] cucremsl

Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
PAaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeobpatumocTtsb
MIPUPOTHBIX MTPOIIECCOB

[IpuHIMIIBI AENCTBUS TEMIOBBIX
mammuH. KITJ]

MaxkcumanbHoe 3HaueHue KITJI. I{ukn
Kapno

Pemrenue 3amau

OKOJIOTUYECKHUE aACIIEKTHI
HCITIOJIB30BAHUS TCIIJIIOBBIX

bubmuoreka [JOK
https://m.edso0.ru/3d734561

bu6mmoreka [IOK
https://m.edso00.ru/157b54cd

bu6mmoreka [IOK
https://m.edsoo.ru/7ba67355

bu6mmorexa [IOK
https://m.edsoo.ru/ldb5ad4e

bu6mmoreka [IOK
https://m.edsoo.ru/d8098824

bubmuorexa [JOK
https://m.edsoo.ru/b047alcd

bu6mmoreka [JOK
https://m.edsoo.ru/c6f4f464

bu6mmorexa [IOK
https://m.edsoo.ru/2e945513

bu6mmorexa [IOK
https://m.edsoo.ru/fe3857b9

bu6mmorexa [IOK
https://m.edsoo.ru/b3efal8b

bu6mmoreka [JOK
https://m.eds00.ru/9867aaa’



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
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nsurareseil. TeroBoe 3arpsi3HEHNE
OKpY>Karollen cpe/ibl

Pemenue 3agau

O00011IeHIE U CUCTEMATHU3ALIS
3HaHuit no treme "TepMoauHaMuKa.
TemmoBeie MaTUHEBL"

KontponbHast pabora no teme
"Tepmoaunamuka. TernaoBbie
MaluHb!"

[TapooGpa3oBanue U KOHICHCAIIHS.
Hcnapenue u kuneHue. Y aenbHas
TEIUI0Ta NapooOpa3oBaHUs

Hacplmennsle ¥ HEHACHIIIIEHHBIE
napel. KauecTBeHHAs 3aBUCMMOCTh
IUIOTHOCTH M JaBJIECHUS HACBIIIEHHOTO
napa oT TeMIlepaTypbl, UX
HE3aBUCUMOCTEL OT 00BhEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMnepaTprI KHUIICHUS OT AABJICHUA B
JKUIKOCTH

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCUTEJbHAS BIIAYKHOCTh

Pemenue 3agau

Tsépnoe teno. Kpucrammueckne u
amopdHbIe Tena. AHU30TPOMIHS
CBOMCTB KpHUCTAJJIOB

bubmuoreka [JOK
https://m.edsoo.ru/c8c70432

bubmuoreka [JOK
https://m.edsoo.ru/28d62b3f

bubmuorexa [JOK
https://m.edsoo.ru/1b6e26¢c5

bubmuorexa [JOK
https://m.edsoo.ru/6f8e6777

bu6mmoreka [JOK
https://m.edsoo.ru/f5¢17d02

bu6mmoreka [JOK
https://m.edsoo.ru/30ebbb79

bu6mmoreka [JOK
https://m.edso0.ru/18e95ff3

bu6mmoreka [JOK
https://m.edso0.ru/20a88a03



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.
VnensHas TEIUIOTA IJaBJICHUS.
CyOmumariust

Hedopmariu TBEpAOTO TENA.
Pactsokenne u cxxarue. Casur.
Mopyns FOura. [penen ynpyrux
nedopmaruit

TennoBoe paclIMpeHue KUJIKOCTEN U

TBEPIBIX TEJI. AHTAPMOHU3M
TEIUIOBBIX KOJeOaHMil yacTUIl
BeIIecTBa

[Ipeobpa3oBanue sHEPTUH B (Pa30BBIX

nepexoax

ypaBHeHI/Ie TEII0BOro OajaHca

Pemenue 3agau

IToBEpXHOCTHOE HATSKEHHE.
Kanwmmiapneie sBinenus. JlaBienue
101 UCKPUBJIEHHON TTOBEPXHOCTHIO
xunkoctu. Popmyna Jlammaca
O06o0011eHne U cucTeMaTU3aIus
3HAHMUU 10 TeMe "ArperaTHble
cocTosiHus BemiecTBa. ®a3oBbie
nepexoasl"

KonrtponsHas pabora o teme

"ArperatHbleé COCTOSIHUSI BEIIECTBA.

®da3zoBble Iepexoab"”

bubmuoreka [JOK
https://m.edsoo.ru/6ee91e9f

bubmuoreka [JOK
https://m.edsoo.ru/dalaabl0

bubmuorexa [JOK
https://m.edsoo.ru/7ba5edf2

bubmuorexa [JOK
https://m.edso00.ru/97a0672f

bubmuorexa [JOK
https://m.edsoo.ru/ab1521fb

bu6nmoreka [JOK
https://m.edsoo.ru/8ab7f40d

bu6mmoreka [JOK
https://m.edsoo.ru/b42f1f97

bu6mmoreka [JOK
https://m.edso0.ru/0b52575¢

bu6mmoreka [JOK
https://m.edsoo.ru/7dc2a739



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa
AIEKTPUICCKUX 3aPsIO0B.
[IpoBOTHMKH, TUDIIEKTPUKH U
MTOJTYITPOBOTHUKH

DneMeHTapHBIN AEKTPUIECKUI
3aps/. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsaa

B3anmopeincrtue 3apanoB. Touednsle
3apsabl. 3akoH Kynona

Pemenue 3agau

DnekTpuyeckoe noje. Ero neiictaue
Ha DJICKTPUYECKUE 3PS b

Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
HaNpPsHDKEHHOCTH AJIEKTPUYECKOTO
nojsi. OTHOPOJHOE DIEKTPUUECKOE
oJie

TloTeHIMAILHOCTD
3JIEKTPOCTATHYECKOTrO NoJid. Pa3HOCTH
MOTEHIIMAIOB U HAIPS)KEHUE

[TorenmmansHas HEPTHS 3apaa B
3IEKTPOCTATHYECKOM II0JIE.
[ToTeHman 3J1eKTPOCTaTUYECKOTO
oSt

bubmuoreka [JOK
https://m.edsoo.ru/laff445f

bubmuoreka [JOK
https://m.edsoo.ru/f49afd24

bubmuorexa [JOK
https://m.edso00.ru/445b7746

bubmuorexa [JOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bu6mmorexa [IOK
https://m.edsoo.ru/05c6bfal

bu6mmoreka [IOK
https://m.edsoo.ru/3dac6957

bu6mmoreka [IOK
https://m.eds00.ru/80021447

bubmuorexa [JOK
https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U
Pa3HOCTH MTOTCHLIMAJIOB IS
NEKTPOCTATUYECKOTO MO
[IpuHnun cyneprno3unumn
3JIEKTPUYECKUX IMOJIEN

Pemenue 3agau

ITone Toueunoro 3apsaa. [lone
PaBHOMEPHO 3apsHKEHHOU chephl
[Tone paBHOMEPHO 3apsKEHHOTO 1O
00BEMy miapa. [lone paBHOMEpHO
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH

[IpoBOHMKY B 3IEKTPOCTATHYECKOM
roJsie. Y CI0BUe paBHOBECUSA 3apsI0B

I[I/IBJI@KTPI/IKI/I 1 ITOJIYIIPOBOAHHKHU B
QJICKTPOCTATUYCCKOM I10JIE

Kongencarop. OneKTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTb
IJIOCKOTO KOHAEHCATOpa

HapaJ'IJ'IeJ'ILHOG COCOUHCHUC
KOHACHCATOPOB

IlocmenoBaTenbHOE COeUHECHUE
KOHJIEHCAaTOPOB

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa

Pemenue 3agau

bubmuoreka [JOK
https://m.edsoo.ru/df7a6838

bu6mmoreka [IOK
https://m.edsoo.ru/Ocfe4abe

bu6mmoreka [IOK
https://m.edsoo.ru/5a582263

bubmuorexa [JOK
https://m.edsoo.ru/b297b5c3

bu6mmoreka [IOK
https://m.edsoo.ru/f7a665ee

bu6mmorexa [IOK
https://m.edsoo.ru/32405eab

bubmuorexa [JOK
https://m.edsoo.ru/060ebab5

bu6mmoreka [JOK
https://m.edsoo.ru/845b4f73

bu6mmoreka [IOK
https://m.edsoo.ru/d11e8ce?

bu6mmoreka [JOK
https://m.edsoo.ru/1e992920

bu6mmoreka [JOK
https://m.edso0.ru/73a34f18

bu6mmoreka [JOK
https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
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121

JIBr>keHUE 3apsKEHHOM YacCTULIBI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe

Pemenue 3agau

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUM 1O TeMe "DNeKTPUIECcKoe
noJe"

KonrponsHas pabora o Teme
"DnexkTpuueckoe nose"

Cuia Toka. [TocTossHHBIN TOK.
VYcnoBus CylecTBOBAHUS
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA

Hcrounuku Toka. Hanpskenue u
OJIC

3axon OMa 11 yyacTKa LEenu.
DIIEKTPUYECKOE CONTPOTUBIICHUE

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO ITPOBOJTHUKA OT €TI0
JUTMHBI ¥ TIJIOIA U TTOTIEPEYHOTO
CCUCHHS

VaenpHoE COIIPOTUBJICHHUE BCUICCTBA.

Pemenue 3agau

[TocnenoBarenpHOE, MapaIeNbHOE,
CMENIaHHOE COEUHEHNE
MIPOBOJIHUKOB

Pacuér pa3BeTBIEHHBIX

aNeKTpuuecKux ueneu. [lpasuna
Kupxroga

bubmuoreka [JOK
https://m.edsoo.ru/8341d6ac

bubmuoreka [JOK
https://m.edsoo.ru/5752603f

bubmuoreka [JOK
https://m.edsoo.ru/cefe90e9

bubmuorexa [JOK
https://m.edsoo0.ru/233311b5

bubmuorexa [JOK
https://m.edsoo.ru/0839al115

bu6mmoreka [IOK
https://m.edsoo.ru/f14f251e

bu6mmoreka [JOK
https://m.edsoo.ru/95fcdf51

bu6mmoreka [JOK
https://m.edsoo.ru/437f8300

bu6mmoreka [IOK
https://m.edsoo0.ru/236f7e07

bu6mmorexa [IOK
https://m.edso00.ru/1794cf37



https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
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Pemrenue 3amau

Pabota snekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua

Pemrenue 3agau

MOIHOCTB 3JIEKTPUYECKOTO TOKA.
TertoBas MOIITHOCTB, BBIACIIIEMAsA Ha
pe3ucrope

Pemenue 3agau

O/J1C u BHyTpEeHHEE CONPOTHUBIICHHUE
HMCTOYHUKA TOKA

3akon OMa 715l TOJTHOM (3aMKHYTOM)
BJIEKTPUYECKON e

Pemenue 3amau
MomHOoCTh UICTOYHNKA TOKA

Kopotkoe 3ambikanne

Konpaencarop B uenu noCTOSTHHOTO
TOKa

Pemenue 3agau

Pemenue 3ana4 no reme
"IIoCTOSIHHBIN IEKTPUUECKUI TOK"

bubmuorexa [JOK
https://m.edso00.ru/3881b469

bubmuoreka [JOK
https://m.edsoo.ru/a3605c5¢

bubmuoreka [JOK
https://m.edsoo.ru/6761bfOf

bubmuoreka [JOK
https://m.edso00.ru/99750a6f

bu6mmorexa [IOK
https://m.edsoo.ru/eb72fc24

bu6mmoreka [IOK
https://m.edsoo.ru/72d453af

bubmuorexa [JOK
https://m.edsoo.ru/221f40fb

bu6mmoreka [JOK
https://m.edso00.ru/3580b679

bu6mmoreka [JOK
https://m.edsoo.ru/a0ae51d8

bu6mmoreka [JOK
https://m.edso0.ru/546f5632

bu6mmoreka [JOK
https://m.edsoo.ru/35368f3e

bu6mmoreka [JOK
https://m.edsoo.ru/4410cef0

bu6mmoreka [JOK
https://m.edsoo.ru/a7340a29



https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
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Pemenue 3agau no reme
"ITocTOSHHBIN NEKTPUUECKUN TOK"

Pewenue 3amau o reme
"IIoCTOSHHBIN 31EKTPUUYECKUH TOK"

O0001IeHre U cUCTEMaTU3aLUs
3gagui mo teMe "TlocTosHHEbII
AJIEKTPUYECKUMA TOK"

KonTponbhas pabota no teme
"ITocTOSHHBIN NEKTPUUECKUN TOK"

DnexTpuyeckas IpoBOAUMOCTh
Pa3IMYHbIX BEUIECTB. DIEKTPUUECKUM
TOK B MeTajiax. CBepXNnpoBOIUMOCTh

DIEeKTpUYECKH TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB. 3aKOHbI
@apanes U1 SJIEKTPOIn3a

DneKkTpuyeckuil Tok B razax. [lmazma

DNEKTPUUYECKUN TOK B BAaKyyMe.
BakyymHble npu6opsl

DNEeKTpUUYECKU TOK B
MIOJIYTIPOBOTHUKAX

[TonynpoBoTHUKOBBIE TPUOOPHI

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
HaIpPsDKEHUS B LIENU TIOCTOSIHHOTO
TOKa IIPHU TOMOLIY aHAJIOTOBBIX U
U(POBBIX U3MEPHUTEIBHBIX

bubmuoreka [JOK
https://m.edsoo0.ru/744261b8

bu6mmoreka [IOK
https://m.edsoo.ru/eb5d4687

bu6mmoreka [IOK
https://m.edsoo.ru/bfd7a050

bu6mmorexa [IOK
https://m.edsoo0.ru/1885ddf1

bubmuorexa [JOK
https://m.edsoo.ru/da794295

bubmuorexa [JOK
https://m.edsoo.ru/4b423491

bu6mmoreka [JOK
https://m.edsoo0.ru/92d92f76

bu6mmoreka [JOK
https://m.edsoo.ru/2E+160

bu6mmoreka [IOK
https://m.edsoo.ru/ab61c660

bu6mmoreka [IOK
https://m.eds00.ru/83622200

bu6mmorexa [IOK
https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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npubopoB" uin "3HaKOMCTBO €
nudpoBoii maboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GuU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIEICHUs
MTHOBEHHOU cKopocTh"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOW IJIOCKOCTH"
uind "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBHXKCHHH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €ro MapaMeTpoB"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECHCTBYIOLIEN

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34dh84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
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CHWJIBI TIPU ABMXKEHUU OpycKa 1Mo
HaKJIOHHOM TJIOCKOCTHU" WK
"I[IpoBepka rurnoTessl O
HE3aBHCUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenqoBaHye 3aBUCUMOCTH CHIT
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nepopmanun" win "HU3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
ooK"

du3nuecKuil MpakTUKYM 110 TeEMe
"N3mepenue ko3P PuIieHTa TpeHus
10 BEJTMYUHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nin "UccaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wim "M3yuenune nBuxeHus
rpy3a Ha Bally ¢ TpeHHEM"

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHcrpynposanne
KPOHUITEHOB U pacy€T CUII
ynpyrocta" win "M3yuenue

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
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YCTOWYUBOCTH TBEPAOTO TEIIA,
HMMEIOILETO TUIOIA/lb OMOPHI"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepenue umiynbca Tena 1o
TopMo3HOMY nyTu" unu "M3mepenue
CHWJIBI TATH, CKOPOCTU MOJIEH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHUE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenue
KUHETUYECKON DHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3y4yeHne n30TepMHUECKOTro
nporecca (peKOMEH/10BaHO
HCIIOIb30BaHNE IU(PPOBOH
naboparopun)" win "MU3zyueHue
M30XOPHOTO Iporecca” uimn
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUsS
COCTOSIHUSA"

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yaenbHoi
TertoémMikoctu" nim "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue agnadaTHOroO
npouecca" nin "N3yuenne

bubmuoreka [JOK
https://m.edsoo.ru/856fb28e

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faab1



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
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B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUTICHUS )KUIKOCTEH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHApEeHUs KUAKOCTEN" Uiu
"M3mepeHue yaenbHOM TENI0ThI
miaByieHus apaa" win "M3ydyenue
CBOMCTB HACBIIICHHBIX NTApOB" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". U3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

du3nuecKuil MpakTUKYM 110 TeEMe
"HaGmtoienne npeBpaiieHust SJHEpruu
3apsHKEHHOT0 KOHEHCATopa B
SHEPTUIO U3TYYEHHUS CBETOIMoAa" UITH
"N3yueHue NpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop" win
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) U
MIOCJIE0BATEIBHOM COEIUHEHUN
KOHJIEHCATOpOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHoro
COIPOTHBIIEHUS IPOBOIHUKOB'" WK

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edso0.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
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"HccneagoBanue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "HccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPa OT TemIepaTyps”
nnu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”

PesepBHrlit ypok. O600111eHNE 1
CUCTeMaTH3allusl 3HAaHUH 110 TeMe
"Kunemaruka"

PesepBHeIi ypok. O000IICHHE 1
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"lmnamuka"

PesepubIiit ypok. O6006111eHIE 1
CUcCTeMarTui3anuda 3HAHUH 10 TEME
"CraTtuka TBEpa0rO Tena"

PesepBHrlIit ypok. O600111eHNE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBHeIit ypok. O6001ICHNE U
cucTeMaTHU3alus 3HaHUH 10 Teme
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON
teopun"

PesepBHelIit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe

bubmuorexa [JOK
https://m.edso0.ru/64b6e901

bu6mmorexa [IOK
https://m.edsoo.ru/ed017d93

bu6mmorexa [IOK
https://m.eds00.ru/3149956b

bu6mmoreka [JOK
https://m.edsoo.ru/0f9752ac

bu6nmoreka [JOK
https://m.edsoo.ru/6c0df9cc

bu6mmoreka [JOK
https://m.edsoo.ru/de148976

bu6mmoreka [IOK
https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
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168

169

170

"Tepmoaunamuka. TernaoBbie
MaluuHb!"

PesepBHelit ypok. O000IICHHE 1
CUcreMaru3anuda 3HAHUH 10 TeEME

"ArperaTHble COCTOSIHUSI BELLIECTBA.

®da3oBbIe nIepexoan"

PesepBHbIil ypok. O6001IeHIE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"DnexkTpuueckoe mose"

PesepBHrlit ypok. O60011eH1E 1
CHCTEMaTHU3allus 3HAHHI 110 TeMe

"ITocTOSIHHBIN ANEKTPUUECKUN TOK'

PesepBHrlit ypok. O600111eH1E 1
CUCTeMaTH3allusl 3HaHUH 10 TeMe
"Toku B pa3IMuHbIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

170

16

bu6mmoreka [IOK
https://m.edsoo.ru/59ca5c91

bu6mmoreka [IOK
https://m.edsoo.ru/f2381c0c

bubmuorexa [JOK
https://m.edsoo.ru/3cae6dal

bu6mmorexa [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Tema ypoka

BsauMoelicTBUE TOCTOSHHBIX
MarHuTOB U ITPOBOJTHUKOB C TOKOM.
MarnuTHoe nosie. ['unoreza Ammepa

BexTtop MarHuTHOM UHAYKLIHUH.
[IpuHuun cyneprno3uumn
MarHMTHBIX ToJIeH. JInHun
MarHuTHON MHAYKIIMU

MarauTHO€E 1oJI€ MPOBOJIHHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HanpaBJIeHUE U
MOYJTb

Pemenue 3agau

IIpumenenue 3akoHa Amnepa.
DneKTpOUu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U
MOAYJb. JIBUKEHHUE 3apsSKEHHON
YaCTHUILbl B OJJHOPOJHOM MarHUTHOM
oJie

Pemenue 3agau

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/487a8593

bu6mmoreka [IOK
https://m.edsoo.ru/4clabcch

bu6mmoreka [IOK
https://m.edsoo.ru/d35d5262

bu6mmoreka [JOK
https://m.edsoo.ru/26d9c5bha

bu6mmoreka [JOK
https://m.edsoo.ru/a37a0c21

bu6mmoreka [JOK
https://m.edsoo.ru/ad7718d7

bu6mmoreka [IOK
https://m.edsoo.ru/c97afaal

bu6mmorexa [IOK
https://m.edso0.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
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Pa6ota cunbl Jlopenia

Pemrenue 3anau

MarnuTtHoe 1oJe B BeUIeCTBeE.
deppoMarHeTuky, rnapa- u
JamMarHeTUKu

OcCHOBHBIE CBOMCTBa
dheppomarnetukoB. [Ipumenenmne
(heppoMarHeTUKoOB

Pemenue 3amay mo teme
"MaruautHoe nomue"

Perienne 3aga4 mo reme
"MaruautHoe nomue"

SIBneHnE IEKTPOMAarHUTHOM
unayknuu. [ToTok BekTopa
MarHMUTHON MHTYKITUU

O1C nnaykunn

3aKOH 3JEKTPOMarHUTHOM MHIYKIIMH
Dapanes

Buxpesoe anekrpuieckoe mnosie.
Toku dyko

O/1C uHAYKIMH B JBUKYLIUXCS
IIPOBOJAHMKAX

Pemenue 3agau

bubmuorexa [JOK
https://m.edsoo.ru/d518be4b

bu6mmoreka [IOK
https://m.eds00.ru/93617bd9

bu6mmoreka [IOK
https://m.edsoo.ru/30ff9608

bu6mmoreka [IOK
https://m.edsoo.ru/0b58190a

bu6mmoreka [IOK
https://m.edsoo.ru/5b55¢307

bubmuorexa [JOK
https://m.edsoo.ru/41c4ae8a

bu6mmoreka [IOK
https://m.edsoo.ru/b3efalcl

bu6mmoreka [IOK
https://m.edso00.ru/48150bd8

bu6mmoreka [IOK
https://m.edsoo.ru/a6dec188

bubmuorexa [JOK
https://m.edsoo.ru/15abe140

bubmuorexa [JOK
https://m.edso0.ru/0235cc02

bu6mmorexa [IOK
https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
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
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[IpaBuio Jlenna

NunyktuBHOCTh. Karymka
WHIYKTUBHOCTH B IIETIH
MOCTOSIHHOTO TOKa

SAsnenue camounaykiuu. IC
CaMOWHTYKIIHH

9Hepr1/151 MAarauMTHOI'O ITOJIAI KaTyIIKHU
C TOKOM. 3JI€KTpOMaFHI/ITH06 II0JIC

Pemenue 3agau

O00011IeHIE U CUCTEMATHU3AIUS
3HAHUH 110 TEME
"DnekTpoauHaMuxa"

KonTponbHas padoTa 1mo Teme
"OnexkTpoauHaMuka"

KomnebarennHas cucrema.
CBoOoHbIe KOIeOaHus.
lMapmonuueckue koedaHus

Kunematnueckoe u TUHAMHUYECKOE
OITMcaHue KojaedaTeIbHbIX
NBIDKCHUHU

DHepreTuueckoe onucanue. BeiBoa
JTUHAMUYECKOTO OMUCAHUS
TapMOHHMYECKHUX KOJIeOaHUHN U3 UX
SHEPreTUYECKOro U
KUHEMAaTH4YECKOTO OMMCAHUS

bubmuorexa [JOK
https://m.edsoo.ru/bbc22726

bubmuorexa [JOK
https://m.edsoo.ru/621eae9d

bubmuoreka [JOK
https://m.edsoo.ru/7ee60ca8

bubmuorexa [JOK
https://m.edsoo.ru/b3cOad11l

bubmuorexa [JOK
https://m.edsoo.ru/88f69d2b

bubmuoreka [JOK
https://m.edsoo.ru/76484025

bu6mmorexa [IOK
https://m.edsoo.ru/8ae09b98

bu6mmoreka [IOK
https://m.edsoo.ru/7c1db385

bu6mmoreka [JOK
https://m.edso0.ru/87ce9498

bu6mmoreka [JOK
https://m.edso0.ru/e3c99692



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
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Awmruntyna u dasza konebanuit

[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIX cCBOOOTHBIX
KoJieOaHHii MaTEMaTHYECKOIO
MasTHHKA. [lepro cBOOOTHBIX
KoJ1e0aHui NPYKUHHOTO MasiTHUKA

3aTyxatromue KojieOaHusl.
BrinyxaeHnsie koneOaHusl.
Peszonanc

ABTOKOJIEOaHUSA

Pemenue 3agau

Ypok-koupepenus "MexaHndueckue
KoJ1e0aHusl B My3bIKaJIbHBIX
HUHCTpyMeHTax"

O0001IeHrEe U CUCTEMATH3AIHS
3HAHWUH 110 TeMe "MexaHnueckie
KoJieOanusa"

DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebarenbHblil KOHTYp

®opmyna Tomcona. CBs3b
aMIUTUTY/IbI 3apsiia KOHAEHcaTopa C
aMIUTUTYI0N CUIIBI TOKA B
KoJe0aTeTbHOM KOHTYpE

3aKOH COXpaHEHUS SHEPTUHU B
U/ICATFHOM K0J1e0aTeIbHOM KOHTYpe

bubmuorexa [JOK
https://m.edsoo.ru/7a0c439a

bubmuoreka [JOK
https://m.edsoo.ru/e0399319

bu6mmoreka [IOK
https://m.edsoo.ru/72e93d09

bu6mmorexa [IOK
https://m.edsoo.ru/6add2644
bu6mmorexa [IOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bu6mmoreka [IOK
https://m.edsoo.ru/8ef587be

bu6mmoreka [JOK
https://m.edsoo.ru/eb84182f

bu6mmoreka [JOK
https://m.edsoo.ru/d4adabde

bu6mmoreka [IOK
https://m.edsoo.ru/093f9afl

bu6mmorexa [IOK
https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
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3aTyxarollue IEKTPOMarHuTHbIE
KoneOanus. BeiHyXIIeHHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs

IlepemenHsbIi TOK. Pesucrop u
KOHJICHCATOP B LIEIU IIEPEMEHHOTO
TOKa

KaTYI_HKa HHIAYKTUBHOCTHU B LCIIN
MEPEMECHHOT'O TOKaA

3akoH Oma JJ1s1 BJIEKTPUUYECKON 1Ienn
MePEMEHHOTO TOKA

MOo1mHOCTh IEPEMEHHOT0O TOKA.
AMIUIMTYIHOE U JEUCTBYIOLIEE
3HAYEHUE CUJIBI TOKA U HAIIPSHKEHUS

Pe3onaHC B 2JIEKTpUYECKON LIETIH

Pemenue 3agau

Nneansubiif Tpancdopmatop.
[TIpousBoacTBo, nepenaya u
MoTpedIeHne MEKTPHUIECKON
JSHEpPruu

DKOJOrH4eCcKHe PUCKU TpU
MIPOU3BOCTBE NEKTPOIHEPTHUN.
Kynbrypa ncnons3oBaHus
3JIEKTPOIHEPI U B MIOBCEIHEBHON
KHU3HH

Pemenue 3agau

bubmuoreka [JOK
https://m.edsoo.ru/5e668619

bubmuoreka [JOK
https://m.edso00.ru/84836152

bu6mmoreka [IOK
https://m.edsoo.ru/cfa307af

bu6mmoreka [IOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [IOK
https://m.edsoo.ru/lcac6c4c

bu6mmorexa [IOK
https://m.edsoo.ru/087506df

bu6mmoreka [IOK
https://m.edsoo.ru/al6836a4

bu6mmoreka [IOK
https://m.edsoo.ru/f97418ae

bu6mmorexa [IOK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [IOK
https://m.edsoo.ru/ee6677ed



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
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Pemrenue 3anau

O0001IeHre U cUCTEMaTU3 AU
3HAaHUHU 110 TEME
"DJIeKTpOMarHuTHEIE KoeOanus"

Mexannueckue BOJIHBI.
XapakTepUCTUKH MEXAHUYECKUX
BOJIH

CBoOMCTBa MEXaHHYCSCKUX BOJIH

3ByK. XapaKTepUCTUKH 3ByKa

Wudpassyk u yiaprpa3syk. Lllymosoe
3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl

Pemenue 3agau

SHGKTPOMaFHI/ITHLIe BOJIHBI.
H3J’[y‘~I€HI/I€ OJICKTPOMArdMuTHBIX BOJIH

9HepFI/I}I QJICKTPOMATHUTHBIX BOJIH.
CBoiicTBa SJICKTPOMAIrHUTHBIX BOJIH

[IIkana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne >IeKTPOMarHUTHBIX
BOJIH B TEXHHKE U OBITY
[IpuHOMIIBI paTHOCBS3U U
TeneBuaenus. Paguosokamus.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen cpeibl

bubmuorexa [JOK
https://m.edsoo.ru/7cab59f8

bubmuorexa [JOK
https://m.edsoo.ru/401024a9

bubmuorexa [JOK
https://m.edsoo.ru/a58e109f

bu6mmorexa [IOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
https://m.edso00.ru/138b6f09
bu6mmorexa [IOK
https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
https://m.edsoo.ru/cfd918bf

bubmuorexa [JOK
https://m.edsoo.ru/714e5dbl

bu6mmoreka [JOK
https://m.edsoo.ru/d01b818c

bu6mmoreka [IOK
https://m.edsoo.ru/49belf9e

bu6mmorexa [IOK
https://m.edso00.ru/9f96f1f8



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

KonrponsHas pabora o teme 1 1 bubmumoreka [IOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/4f7985a0
Cgert. 3aKOH MPSMOJMHEHHOTO 1 bubnunoreka [HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3amau Ha npuMeHEHUE
3aK0HA MIPSIMOJIMHEIHOTO 1 bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
Otpaxenue ceta. [lnockoe 1 bubnuorexa [JOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
1 OTHOCHUTEJIBHEIN II0Ka3aTelb
npenomiienus. IlonHoe BHyTpeHHee 1 bubmmorexa LHOK
P ' HYIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3agau Ha npuMeHeHUE
3aKOHOB OTPa)KEHUS U IIPEIOMIICHUS 1 bubmmorexa [IOK
P p https://m.edso0.ru/49d830a9
cBeTa
Xog ayued B npusMe. Jlucnepcus
cBeTa ngO)KHBII)fI cocrazlla 6en§ro 1 bubmorexa LOK
’ https://m.edsoo.ru/d8elc3be
ceera. LlBer
JInnzbl. POKYCHOE PACCTOSAHUE U 1 bubnnoreka [JOK
onTHYeCKas cujia JIMH3BI https://m.edso0.ru/60441359
[Toctpoenue n3obpaxeHuit B TMH3aX 1 bubnnoreka [JOK
U UX CUCTEMaX. YBEJINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoeHue
. bubmuorexa [JOK
M300paXeHU, MOJTy4aeMbIX C 1

https://m.edso0.ru/5a868f09

IIOMOILBIO JTUH3


https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
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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I'ma3 kak onTudeckas cucTema

Pemenue 3anau. [Ipenesnst
MIPUMEHUMOCTH T€OMETPUICCKOM
OIITHUKU

CKopocCTh CBETA U METO/IbI €€
U3MEpEHUS

Jucnepcus ceera

WuTepdepenns ceera

KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJIOACHNST MAKCUMYMOB U
MHUHHMYMOB

Pemenue 3agau
[Ipumenenne nuTepPepeHun

Hudpaxius ceera

JudpakionHas pemeTka. Y cioBue
HaOJI01eHUS TJIaBHBIX MAKCUMYMOB

Pemrenue 3anau

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapuzanus ceera

Pemrenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ecd480a2

bubmuorexa [JOK
https://m.edsoo.ru/cd174al10

bubmuoreka [JOK
https://m.edsoo.ru/f32aab06

bubmuorexa [JOK
https://m.edsoo.ru/lel6cc6e

bu6mmorexa [IOK
https://m.edsoo.ru/5fc0c638

bu6mmorexa [IOK
https://m.edsoo.ru/c6416d48

bu6mmoreka [IOK
https://m.edsoo.ru/3061de2b

bu6mmoreka [IOK
https://m.edsoo.ru/668edbc8

bu6mmoreka [IOK
https://m.edsoo.ru/12ed04b5

bu6mmoreka [IOK
https://m.edso0o.ru/f998d964

bu6mmorexa [IOK
https://m.edsoo.ru/d58c411a

bu6mmorexa [IOK
https://m.edsoo.ru/e9890fe9

bubmuorexa [JOK
https://m.edsoo.ru/c56¢c8158



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
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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CBeTOBBIC SIBJICHUS B npupoae

O0001IeHre U cUCTEMaTU3 AU
3gagui mo reMe "Ontuka"

KonrponsHas pabora o teme
«OnTuka»

['panuIIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. 3aKOHBI
3JEKTPOIUHAMUKHU U TTPUHITUTT
OTHOCUTEIBHOCTH

HOCTy.TIaTbI CHCHH&J’IBHOﬁ TCOPUU
OTHOCHUTCIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
untepal. [IpeobpazoBanus
Jlopenua. YcnoBue NpUYMHHOCTH.
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKpAIICHUE JIJTNHBI

9HepFI/I}I " UMITYJIbC
peHHTI/IBI/ICTCKOfl HJaCTHUIIbI

CBs13b Macchl € 3HEpruen u
UMITYJIECOM PENIITUBUCTCKOM
YaCTHUIIBI. DHEPTUS TIOKOS

PaBHOBecHOE TemoBOe HU3JTy4YCHUC

3akoH cMmemnennsa BuHa

bubmuorexa [JOK
https://m.edsoo.ru/0b36363d

bubmuoreka [JOK
https://m.edsoo.ru/8a14748b

bu6mmoreka [IOK
https://m.edso00.ru/82315dd4

bubmuorexa [JOK
https://m.edsoo.ru/c9bd77cb

bubmuorexa [JOK
https://m.edsoo.ru/c56f05ch

bu6mmoreka [IOK
https://m.edsoo.ru/d83742bb

bu6mmoreka [IOK
https://m.edsoo.ru/853a64fc

bu6mmoreka [IOK
https://m.edsoo.ru/b6258ffa

bu6mmoreka [JOK
https://m.edsoo.ru/f54035a5

bu6mmorexa [IOK
https://m.edsoo.ru/1c5ff752



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
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
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T'unmoreza M. Ilinanka o kBaHTax.
DoToHEBI

DHeprust 1 UMITYJIbC POTOHA

®otordpdext. Onbiter A. T
CroneroBa. 3akonsl poTorddexra

YpaBHeHue DUHIITEHA 11
dbotoaddekra. "KpacHas rpanuma"

dororddekra

Jasnenue ceera. Onsbithl [1. H.
JleOeneBa

BoaHoBEIE cBOliCTBA qacCTHIl

Bounbl ne bpona. [InuHa BoJIHBI 1€
Bpoiins u pazmepst obnactu
JIOKJIM3ALMK ABUKYILENCS YaCTULIBI

KopnyckynsapHO-BOITHOBOM Ayalln3m

Judpakius 37eKTPOHOB Ha
KpHUCTajIax

Crneunguka usmepeHuit B
Mukpomupe. COOTHOIIEHUS
HeomnpeaenénHocrel ['elizenOepra

Pemenue rpaduueckux 3agau

Pemenue pacy€THpIxX 3a1a4

bubmuoreka [JOK
https://m.edsoo.ru/a5ffa218

bubmuoreka [JOK
https://m.edsoo.ru/7fb307ec

bu6mmoreka [IOK
https://m.edsoo.ru/8c68e5b9

bu6mmoreka [IOK
https://m.edsoo.ru/01ef4556

bu6mmorexa [IOK
https://m.edsoo.ru/64b4f966

bu6mmorexa [IOK
https://m.edsoo.ru/f59cfcec

bu6mmoreka [IOK
https://m.edsoo.ru/5df8bafl

bu6mmoreka [IOK
https://m.edsoo.ru/8ccab62a

bu6mmoreka [IOK
https://m.edsoo.ru/30dbal8c

bu6mmoreka [JOK
https://m.edso0.ru/65783dec

bu6mmoreka [JOK
https://m.edsoo.ru/e70195hd

bu6mmoreka [JOK
https://m.edsoo.ru/ee9b3182



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
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
https://m.edsoo.ru/ee9b3182
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KonrponbHas pabora o remam:
"OcnoBel CTO", "KopnyckyJisipHo-
BOJIHOBOM J1yanu3m"

OnbITHI 10 UCCIIEAOBAHUIO CTPOEHUS
atoMa. [limanerapHas Moznenps aToma
Pesepdopna

ITocTtynater bopa

Buasl ciektpoB. CriekTp ypoBHE
SHEPIHH aTOMa BOJAOpOAA

CrioHTa"HHoOE U BBIHYXXKICHHOC
H3JIy4YCHUC CBCTA

Jlazep

Hyxnonnas monens siipa
I'eiizen6epra-lBanenko. 3apsia u
MaccoBO€ 4Yucio siapa. M3otomnsl.
PanmoakTHBHOCTE

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO
n3nydeHus. Bnusuaue
pPaZiMOaKTUBHOCTH Ha )KHUBBIE
opranusmsl. Jlozumerpus

OHeprus CBA3U HYKJIOHOB B sIJIpe.
Snepubie cunbl. Jlepekt maccbl
anpa. Slnepusie peakuuu. nepHeie
peaktopsl. [Ipobrembl
YIPABJISIEMOTO TEPMOSIEPHOTO

bubmuoreka [JOK
https://m.edsoo.ru/c3de891a

bubmuoreka [JOK
https://m.edsoo.ru/312b750a

bu6mmoreka [IOK
https://m.edsoo.ru/404dfa9a

bubmuorexa [JOK
https://m.edsoo.ru/cf74blla

bubmuorexa [JOK
https://m.edsoo.ru/f945d85c

bu6mmorexa [IOK
https://m.edsoo.ru/2288a0c4

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

bu6mmorexa [IOK
https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHUSA AIEPHOMN SHEPTETUKH

Mertobl perucTpanuu u
HCCJIEIOBAHUS 3JIEMEHTAPHBIX
yactull. yH1aMeHTaIbHbIE
B3aUMOJCHUCTBUA. baprnoHbl, ME30HBI
u nentoHsl. [IpeacraBienue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS MOJEIb aJAPOHOB

®usuka 3a npenenamu CtaHiapTHON
Mozenn. TéMHas Marepust U TEMHas
sHeprus. EnuncTBo gusnueckoin
KapTUHBI MUpa

DTanbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
O0BSICHEHHS PUPOJIBI KOCMHUYECKHUX
00BbeKTOB. MeTobI
ACTPOHOMHUYECKUX UCCIETOBAHMI

CoBpeMeHHbIE ONITHYECKHE
TEJIECKOTIBI, PaJHOTENECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS

Bup 3Bé3nnoro neba. Co3Be3aus,
SIpPKUE 3BE3/bl, IJIAHETHI, UX BUIUMOE
JIBIJKCHHE

Conneunas cucrema. CoOJTHIIE.
ConHeyHast akTUBHOCTE. M ICTOYHHUK
sHeprun CoJiHLIA U 3BE3]

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5b

bu6mmorexa [IOK
https://m.edsoo.ru/c026fd37

bubmuorexa [JOK
https://m.edsoo.ru/ad73e145

bu6mmoreka [JOK
https://m.edsoo.ru/39c44028

bu6mmoreka [JOK
https://m.edsoo.ru/4877aale

bu6mmorexa [IOK
https://m.edsoo.ru/aac588eb

bu6mmorexa [IOK
https://m.edsoo.ru/22748eb4



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
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
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3BE3/bI, UX OCHOBHBIE
XapakTepuCTUKHU. [lnarpamma
"CreKTpagbHbINA KIacc —
CBETHMOCTB"

3Be3 bl TIIaBHOM
I1OCJIEI0BATENBHOCTH

BuyTtpennee crpoenue 3BE3.
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXKACHUHU M IBOJIIOIIUH
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]

Mieunsiii I[1yte — Hama ["anaktuka.

Tunel ranaktuk. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Paciupenue
Bcenennoii. 3akon Xa66:1a. Teopus
bosbiioro B3psiBa. PenukroBoe
W3JTy4YECHHUE

MacmraGHast cTpykTypa Beenennoil.

MeraranakTuka

Hepeménnrie mpodiembl
aCTPOHOMHUU

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS
MOCTOSTHHBIX MarHUTOB" HJIH
"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" UIU
"UccnenoBanue qeHCTBHS

bubmuoreka [JOK
https://m.edso0o.ru/42169944

bubmuoreka [JOK
https://m.edsoo.ru/b3cb766¢

bubmuorexa [JOK
https://m.edsoo.ru/d09da494

bubmuorexa [JOK
https://m.edsoo.ru/7cd10a0a

bu6mmoreka [JOK
https://m.edsoo.ru/3dbdf0d2

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef



https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpeneneHne MarHuTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue sBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U NPY>KUHHOTO
MasATHUKOB"

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

@u3NYECKU NIPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKA
yepes MoCIeJ0BaTeIbHO

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

bu6mmoreka [IOK
https://m.edso00.ru/5d159d35

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 TOKa"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatess
MPEJIOMJICHHUS CTEKIIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepenne pOKyCHOr0 pacCTOSTHHS
paccenBaroIIMX JIUH3"

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeta"

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHne UMIyJabca U YHEPTUA
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6mmorexa [IOK
https://m.edsoo.ru/63756¢c47



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dbotodrddexra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
(hoHa C UCTIIOJIb30BAaHUEM J03UMETpa’
win "M3ydenue nornomienus oeta-

YaCTHII ATFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH JUIS ONIPECIICHUS
IIOJIOKEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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O00011IeHNE U CHCTEMATHU3aLIHS
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOH,
TEXHOJOTHYECKOM, COLIMAIbLHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJIoBEKa

O06001IeHNe U CUCTEMATU3AIIHS
3HaHui. Posb 1 MecTo pu3NKU U
aCTPOHOMHUU B COBPEMEHHOM
Hay4YHOU KapTHUHE MUpa

O06o0meHne 1 cucTeMaTU3aIus
3HaHu#. Ponb pusnyeckoit Teopuu B
(hopMUpOBaHUHU TIPE/ICTABICHHM O
(bu3nuecKoil KapTUHE MUPa, MECTO
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUN O IPUPOJIC

O000I11IeHNE U CUCTEMATU3AIUS
3ganui o treMe "Kunematuka"

O0001IeHrEe U CUCTEMATU3AIIHS
3Hanui mo reme "Kunemaruka"

O06001IeHre U cCuCTEMaTU3AIIHS
3HaHu# no teme "J[uHammka"

O0600611eHre U cucTeMaTH3alus
3HaHuil no teMe "CraTuka TBEpI0ro
Tena"

O0001IeHre 1 CUCTEMAaTU3aIIHs
3HAaHUH 10 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKe"

bubmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

bubmuoreka [JOK
https://m.edsoo.ru/18f19f7c

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

bu6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

bu6mmoreka [IOK
https://m.edsoo.ru/4e31b507

bu6mmoreka [JOK
https://m.edsoo.ru/2dfbafc5

bu6mmorexa [IOK
https://m.edsoo.ru/3cca482¢

bu6mmorexa [IOK
https://m.edsoo.ru/32a4d1a0



https://m.edsoo.ru/ad6ddeed
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
https://m.edsoo.ru/32a4d1a0
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O00011IeHNE U CHCTEMATHU3aLIHS
3HaHui 1Mo TeMe "OCHOBEI
MOJICKYJIIPHO-KHHETUUECKON
Teopun"

O00011IeHNE U CUCTEMATHU3ALIS
3HaHuit no reme "TepMoauHaMuKa.
TemnoBble MaTUHEL"

O06o0meHne 1 cucTeMaTU3aIUs
3HaHUU 110 TeMe "ArperaTHbie
cocTosiHus BemecTBa. @a3oBble
nepexopl"

O00011IeHIE U CUCTEMATU3AIUS
3HaHUH MO TeMe "DIEKTPUIECKOoe
nose"

O000I11IeHIE U CUCTEMATHU3ALIUS
3HaHUH 110 TeMe "TlocToSHHBIN
ANEKTPUYECKUH TOK"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHUU 10 TeMe "TOKHU B pa3InyHBIX
cpenax"

O06o001IeHre B CUCTEMaTH3 A
3HaHUH 1o TeMe "MarautHoe nose"

PesepBHelitl ypok. O6001IeHNE 1
CHCTEMAaTH3allMs 3HAHMH 10 TeMe
"OnekTpoMarHuTHas UHAYKIUs"

PesepBHelit ypok. O6001IeHNE 1

cucTeEMaTH3allis 3HAHUI IO TEME
"Mexannyeckue Konedanus"

bubmuoreka [JOK
https://m.edsoo.ru/ed440ca8

bubmuoreka [JOK
https://m.edsoo.ru/c63f7¢10

bubmuorexa [JOK
https://m.edsoo.ru/1d36b5b1

bubmuorexa [JOK
https://m.edsoo.ru/3bf0def9

bubmuorexa [JOK
https://m.edsoo.ru/71453ee6

bu6mmoreka [IOK
https://m.edsoo0.ru/3d40077a

bu6mmoreka [IOK
https://m.edsoo.ru/3b4c06ae

bu6mmoreka [JOK
https://m.edso00.ru/053e2248

bu6mmoreka [JOK
https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"DJIeKTpOMarHuTHhIE KoJieOaHus'

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATH3allMs 3HAHMH 110 TeME
"MexaHHYEeCKHE U
3JIEKTPOMATrHUTHBIE BOJIHBI"

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTHU3allKs 3HAHH 110 TeMe
"OnTuka"

PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMaTH3allUs 3HAHH 110 TeMe
"Ocnossl CTO"

PesepBHrlit ypok. O60011eHNE 1
CHCTEMAaTH3alMs 3HAHUI 10 TEME
"KopnyckynsipHO-BOIHOBOM
nyanuszm"

PesepBHelit ypok. O60011IeHNE 1
cUcTeMaTHu3alvs 3HaHHH 110 TeMe
"dus3nka aroma"

PesepubIiil ypok. O6006111eHIE 1
CHCTEMAaTH3allMs 3HAHUH 110 TeME
"®u3uKa aTOMHOTO S7pa U
3J€MEHTapHbIX YacTull"
PeseprubIil ypok. O60061eHIE 1
CHCTEMAaTH3allMs 3HAHMH 10 TeMe
"OnemeHTh! acTpopu3uKu"

bubmuoreka [JOK
https://m.edsoo.ru/5e2bb83d

bubmuoreka [JOK
https://m.edsoo.ru/96a7a2dd

bubmuorexa [JOK
https://m.edsoo.ru/52ad1603

bubmuorexa [JOK
https://m.edsoo.ru/5beclc65

bubmuorexa [JOK
https://m.edsoo.ru/f7c59d38

bu6mmoreka [IOK
https://m.edsoo.ru/1f511654

bu6mmoreka [IOK
https://m.edsoo.ru/905c5ce0

bu6mmorexa [IOK
https://m.edsoo.ru/2bffb94c



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 I1O
I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






