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IHHOACHUTEJBHASA 3AIINCKA

[Tporpamma o (uzuke 6a30BOro yYpoBHSI HA YPOBHE CPEHEr0 001Iero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE TMOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpazoBarenbHOl mporpammel, npencraBieHHbIX B ®I'OC COO, a Takxke ¢ ydéTom
(denepanbHON pabouel mporpaMmbl BOCOUTAHMS M KOHILIETILIMN MPENOJaBaHUsl yueOHOro
npeaMera «®Pusznka» B 00pa3oBaTeNbHbIX opraHusamnusax Pocculickoit ®denepanuu,
peanu3yrouMX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

CopepxaHue porpaMMsbl 10 (U3MKE HAIPaBIECHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOW KapTuHbl mMupa oOydarommuxcs 10—11 kmaccoB mpu oOyueHuu uX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IEATEILHOCTHOrO noaxoa. [lporpamma no ¢pusnke
cootBeTcTBYET TpeboBanusiM @I'OC COO K maaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METalpeAMETHbIM pe3yJibTaTaM OOy4YeHHMs, a TakKKe YYUTHIBAET HEOOXOJUMOCTh
peaiv3allid MEXIIPEIMETHBIX CBsi3ell (U3MKU C €CTECTBEHHO-HAyYHBIMH YYEOHBIMU
npenMeramMu. B Hell ompenensioTcss OCHOBHBIE LIEIM H3ydeHUs (U3MKH Ha YPOBHE
CpelHero oOIuero oOpa3oBaHUs, IUIAHUPYEMbBIE PE3ylbTaTbl OCBOCHHUS Kypca (PU3UKH:
JUYHOCTHBIE, METANPEIMETHBIE, PEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAaHMpYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM ypOBHE, B TOM

quClie IPEIMETHBIE PE3YIbTAThI 10 TOAaM 00yUYEeHHUS;

e coJiepaHue yueOHoro npeamera « Ou3nka» mo rojgaM 00yueHuUs.

du3rka Kak Hayka O HaumbOojee oOLIMX 3aKOHAaX MPHUPOIbI, BBHICTyNAas B KayecTBE
yueOHOro mpeamMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHHA 00
okpyxaromieM Mmupe. [1IKoIbHBIN Kypc (GU3UKH — CUCTEMOOOPA3yIONTUN JIJIT €CTECTBEHHO-
HAy4YHBIX Y4Y€OHBIX NPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE
MPOLIECCOB M SIBIEHUM, M3y4aeMbIX XHUMHEH, Ouonorued, (usmueckoil reorpadueil u
actpoHomuel. Mcnonp30BaHue U aKTUBHOE MPUMEHEHHUE (PU3NYECKUX 3HAHUHN ONpeaesieT
XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe dHEPreTUKH, TPaHCIOpTa,
OCBOEHHMS KOCMOCA, IMOJIYYEHUsI HOBBIX MaTepHUaJIOB C 3aJJaHHBIMU CBOMCTBAMU U JAPYTHX.
N3yuyenne (Qu3MKM BHOCHUT OCHOBHOH BKJIaa B (POpPMUpOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS NP BBITOJHEHUN UMHU YU4E€OHBIX UCCIIEI0BAHUM.

B ocHoBy kypca (pusuku 1151 ypoBHS cpeaHero oOIero oopa3oBaHus MOJIOKEH Psifl
UJeH, KOTOPbIE MOXKHO paCCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBMM C€ HEH Kypc SBISETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3AesioB (PU3MKH, BKIIFOUAET KaK BOIIPOCHI
KJIACCUYECKOM, TaK M COBPEMEHHON (PUBUKH.

Hoes eenepanusayuu. B coOoTBEeTCTBUM C Hell maTepuan Kypca Gu3nKu 00beAMHEH
BOKPYT (pu3nyecKkux Teopuil. Beaymum B kypce siBisieTcs GopMupoBaHHUE MPEACTABICHUIMI
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE€ peanmusanus mpeamnosiaraeT — MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEeHIHaa (PU3MIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKU C



pa3BUTHEM OOIECTBA, a TakkKe€ C MHMPOBO33PEHUECKUMH, HPABCTBEHHBIMU W
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoesn npuxnaonou nanpasnennocmu. Kypc pusmku mpeamoiaraer 3HaKOMCTBO C
HIMPOKUM KPYTOM TE€XHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN U3YUYEHHBIX TEOPHH U
3aKOHOB.

Hoesn sxonocuzayuu peanusyeTcsl IOCPEACTBOM BBEIECHUS JEMEHTOB COACPIKAHMUS,
HOCBSIILEHHBIX 3KOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJIOTUH, a TaKke OOCYXIEHHUS MpoOJeM palruOHAIBHOTO
MPUPOAONOIB30BAHMS U KOJIOTUYECKON O€30aCHOCTH.

Crep>XKHEBBIMU  3JIEMEHTAaMH Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI ABJSAIOTCS (pU3MUecKe Teopuu (POopMUpPOBAHUE IPEICTABICHUN O CTPYKTYpE
NOCTPOCHUS (PU3UUECKON TEOpuH, posin (yHIaMEHTAIbHBIX 3aKOHOB W IMPHUHIIUIIOB B
COBPEMEHHBIX TMPEACTABICHUSAX O NPUPOJIE, TPaHUIAX TPUMEHUMOCTH TEOPHUH, s
OTIHCaHUs ECTECTBEHHO-HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOIX0/T B Kypce (PU3UKHU pean3yeTcsl MPekIe BCEro 3a
CUu€T OpraHM3allU SKCIEPUMEHTAIBHON AesTenbHOCTH oOyuwaroumxcs. [[ns 6a3zoBoro
YpOBHS Kypca (U3UKH — 3TO MCIOJIB30BAaHUE CUCTEMBI (DPOHTATIHHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJA0OPATOPHBIX PadbOT, KOTOPBIE B IPOrPAMME 110 (PUBHKE OOBETUHEHBI B
OO CIMUCOK YYCHHUECKHX MPAaKTHUECKUX paboT. BeimeneHune B yka3aHHOM IEpEUHE
nabopaTopHbIX pabOT, MPOBOAUMBIX JJIsi KOHTPOJS U OLEHKH, OCYILIECTBISETCS
y4aCTHUKaMHU 00pa30BaTENbHOIO Ipolecca UCXOAs U3 OCOOEHHOCTEW IJIaHUPOBAHUS U
ocHameHus: kabunera ¢usuku. [Ipu 3ToM obecrmeunBaeTcsi OBIAJCHUE OOYUAIOIIMMHUCS
YMEHHSIMH MPOBOJINTH KOCBEHHBIC N3MEPEHUS, HCCIIETOBAHMUS 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH U IOCTAHOBKY OMNBITOB MO POBEPKE MPEIT0OKEHHBIX THIIOTES.

Bonbiioe BHUMaHME yAEIsSeTCs PEeLICHUI0 pacUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu
STOM JJIsl pacYETHBIX 3a]1a4 IPUOPUTETOM SBIISIIOTCS 33J1a4M C SIBHO 3aJJaHHOU (PU3HUYECKOM
MOJIETIbIO, TO3BOJIAIONINE MPUMEHITh H3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJTHOTO pa3jenia Kypca, Tak 1 MHTETPUPYS 3HAHMI U3 PA3HBIX pa3aenoB. [t kaueCTBEHHBIX
3a]1a4 IPUOPUTETOM SBIISIIOTCS 33JJaHUSI Ha O0OBSICHEHHE TPOTEKAaHUsI (PU3NUECKUX SBICHUIMA
M TIPOIIECCOB B OKPYXKAIOIICH >KU3HU, TpeOyroiue BbIOOpa (U3HUECKOW MOJICTH IS
CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusmu OI'OC COO k maTepuasbHO-TEXHHUYECKOMY
oOecreueHunto yueOHOro npoiecca 6a30BbIi YpOBEHb Kypca (PU3MKHU HA YPOBHE CPEAHETO
o01m1ero 00pa3oBaHus TOJKEH U3y4YaThCsl B YCIOBUSAX MIPEIMETHOrO KaOuHeTa (PU3UKU WK
B YCIIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B
kabuHeTe (PU3MKKM JMOKHO OBITh HEoO0Xoaumoe JjabopaTopHoe 00OpyAOBaHUE s
BBINOJIHEHNS YKa3aHHBIX B MporpamMme no (pu3MKe YYEHUUECKHX MPAKTUYECKUX padoT U
JE€MOHCTPALIMOHHOE 000pyI0BaHuE.

JleMOHCTpalMoOHHOE 00OopyaoBaHHe (HOPMUPYETCS B COOTBETCTBHM C MPHUHIIMIIOM
MUHUMAaJIbHON JJOCTATOYHOCTU U 00ECTIIeUNBAET MOCTAHOBKY MEPEUHUCICHHBIX B IPOTPAMME
N0 (QU3MKE KIIOUEBBIX JEMOHCTpPALMil JJIsi HCCIENOBAHUS HW3Yy4YaeMbIX SIBICHUH U
IPOLECCOB, IMIMPUUYECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHEHUII.



JlabopaTopHoe 000pynOBaHUE ISl YYEHUUECKUX MPAKTUUECKUX paboT opMUpyeTcs
B BHUJIE TEMATUYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacu€re OJHOTO KOMILIEKTa Ha
ABYX oOydarommxcs. TemaTHueckue KOMIUIEKTHI 1a00paToOpHOTO 000pyAOBaHHUS TOJKHBI
OBITH MMOCTPOCHBI HA KOMITJIEKCHOM HCIOJIb30BAaHNU aHAJIOTOBBIX U MU(POBBIX TPUOOPOB,
a TaKke KOMITBIOTEPHBIX U3MEPUTETIHHBIX CUCTEM B BUE U(PPOBBIX JIaOOpATOPHIl.

OCHOBHBIMHU 1IEJISIMU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHUE UHTEpPECA U CTPEMJICHUS OOYUYaIOIIMXCA K HAYYHOMY H3YyUYECHHIO
MPUPOIBL, PA3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

e pa3BUTHE TPEIACTABICHUH O HAYYHOM METOJE TNO3HaHWs U (popmHpoBaHUE
UCCIJIeI0BATEIHLCKOIO OTHOIICHUS K OKPY KAIOUIUM SIBIICHUSM;

e (QopMupoBaHUE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa H3Y4YEHHS OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHUE yMEHUU OOBICHATH SBJICHUSI C HUCIOJIb30BaHMEM (HU3UYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHue TmpeACTaBICHUN O poid GUUKK I Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTrkeHne 3TuX 1enei 00ecrneurnBaeTcsl pelieHueM CIIEeIYIOIUX 3a7a4 B POLECcCce

M3y4deHHMs Kypca (PU3UKU Ha YPOBHE CpeIHEro O0IIero o0pa3oBaHus:

e TMpPUOOpPETEHHE CHUCTEMBbI 3HAHMK 00 O0OIMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJCKYJSIpHYI0O  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPODU3UKHY;

e (¢opMupoBaHHWE YMEHUNU MPUMEHIThH TEOPETUUYECKUE 3HAHUA ISl OOBICHEHUS
bu3uYeCKUX SIBJICHUN B MPUPOAC U ISl NPUHITHS MPAKTUUECKUX PEIICHUN B
MTOBCEIHEBHOM KM3HU;

e OCBOGHHE CIOCOOOB PEIICHUS Pa3IMYHBIX 3a]ad C SBHO 3aJaHHON (pu3nyeckoin
MOJIENbI0, 3aJa4, MOJpPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHue (U3UYECKOM
MOJEJIH, aJICKBATHON YCIOBUSM 3a/1a4K;

e TOHMMaHHUE (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPEY;

e OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W  TPOBEACHUS
(Gu3MUEeCKMX O3KCHEPUMEHTOB, aHajlM3a MW UHTEpHpeTauud HUHPOpMalUH,
onpeaeneHus JOCTOBEPHOCTHU MOYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHME YCJIOBUM [UJIi Pa3BUTHS YMEHUW MPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha usydenue ¢usnku (0a30BbIl ypOBEHb) HA YPOBHE CPEIHETO 001Iero 00pa3oBaHms
otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Hefeno), B 11 kimacce — 68 yacoB
(2 yaca B HeZIEIIO).

[IpennaraemMslii B mporpamMme Mo pu3MKe nepedeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT SIBIIETCA PEKOMEHOBAaHHBIM, YUUTENb JI€JaeT BHIOOP MPOBEIEHUS 1aOOPaTOPHBIX
paboT 1 OMBITOB C YYETOM MHIMBUIYaTBbHBIX OCOOCHHOCTEHN 00y4aroImuXxcsl.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®u3uka — HayKa o npupozae. Haydnsle MeTOIbI MO3HAHMS OKpYsKaroniero Mupa. Poip
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SBJIEHUHM U 1mporeccoB. HayuHble runoressl.
®du3nyecKue 3aKOHbI U TEOPUH. I'paHuIIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHImn
COOTBETCTBUS.

Ponbs u MecTto ¢pu3nku B (OpMHUPOBAHUU COBPEMEHHON HAYYHOH KapTUHBI MHUPA, B
IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTENBHOCTh MEXaHUUECKOT0 ABMKEeHUs. CrucTema
orcu€ra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpeaHsisE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOM TOYKH, HMX TMPOEKIUM HAa OCH CHUCTeMbl KoopauHaT. ClOKeHHe
[IEPEMEILECHUH U CIIOKEHUE CKOPOCTEM.

PaBHoMepHOE ¥  pPaBHOYCKOPEHHOE MpsIMOJIMHEHHOE JBMXeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TMEPEMEIICHUS MaTepUaIbHOM
TOYKH OT BPEMEHH.

CBobosHOE TIazieHne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonuuenHnoe nBuxeHue. J|BHKEHHE MATEPUAIBHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHWHAsA CKOpocTh. [lepuon u
yacToTa oOpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIHUIOMETP, JBHKCHUE
CHapsJI0B, LICTTHbIC U PEMEHHBIC MTepeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCYETa, WUTIOCTpALUsl KUHEMAaTHUYECKHUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue pABuxeHUst Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY W
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HanpasneHnue CKOpoCcTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3ydyeHne HEPaBHOMEPHOIO JBWKEHUS C 1LEIbI0 OINPEIEICHUs MIHOBEHHOMN
CKOPOCTH.

HUccnenoBanne COOTHOWIEHUS MEXAY MYTSIMH, MPOWJICHHBIMHA TEIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKECHHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocutenbHOCTH ['amuies. Ilepseiii 3akoH Herotona. MHeprumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepnosuuuu cuil. Bropoil 3akon HeroToHa st
MaTepuagbHOU TOUKU. Tpernil 3aKkoH HbproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BceMupHOro Tsarorenud. Cuia tsokectu. [lepBas kocMuyeckas CKOpOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (okos, CKoIbxkeHus, kaueHus ). Cuina tpenust. Cyxoe TpeHHe.
Cuna TpeHUs CKOJbKeHUS Hu cuia TpeHus mnokos. Koadbdumument tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B KUIKOCTHU UJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. [lmedo cuibl. YcaoBUs paBHOBECHS
TBEPJIOIO TeIa.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IMTPUMEHCHUE: MOAIIMITHUKY, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenune cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM noAbEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HUccnegoBanne 3aBUCUMOCTH CUJI  YHOPYTOCTH, BO3HHUKAIOWIMX B IIPYXKUHE U
pPE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonvt coxpanenus ¢ mMmexanuke

NMiynbC mMaTepHalbHOM TOUYKM (T€a), CUCTEMbl MaTEpPHAJIbHBIX TOYEK. MMITynbC
CUJIbI U UBMEHEHUE UMITYJIbCA Tea. 3aKOH COXPaHEHUs UMIYJIbca. PeakTUBHOE IBHXKEHUE.

PabGora cribl. MOIIHOCTE CHJIBL.



Kunernueckass »Heprust MmarepuanbHOM TOoukd. Teopema 00 U3MEHEHUU
KHMHETHYECKOW YHEPTHUH.

[lorenuuanbHass sHeprus. [loTeHnmManpHas 3HEpPrus ymnpyro AeGOpMUPOBAHHOM
npy>kuHbl. [loTeHnnanpHas sHeprus Teaa BOJIU3U OBEPXHOCTH 3E€MJIH.

[ToTeHmanbHbIe U HEMOTEHUUAIbHbIE CUJIbL. CBSI3b paOOTHI HEMOTEHIMATBHBIX CHII C
U3MECHEHHEM MEXAHWYECKOW 3HEPIMM CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHWYECKOMN
DHEPTHUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE NIPUMEHEHHE: BOAOMET, KOIED,
IPYXUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexo NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yJapa ¢ NOMOIIbIO JBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXAHUYECKOW HEPTuu Tejla Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO XKTIyTa.

Pasznes 3. MouiekyasipHas pu3nKa 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOXKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Juddysua. Xapakrep JABUKCHUS U
B3aMMOJEHUCTBUS YaCTHUL] BemecTBa. Moiesn CTpOEHHUs ra30B, JKUAKOCTEN U TBEPIABIX TEI
1 00OBbSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliei. Macca u pa3Mepbl MOJIEKYI.
KomnuectBo Bemectna. [loctostHaass ABorapo.

TerutoBoe paBHoBecue. Temnepatypa u e€ usmepenue. llkana remneparyp Lienscust.

Mopens wunpeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON
TEOpHUH HICANbHOro ra3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpelHEed KUHETUYECKOU
SHEPruM TEIUIOBOTO JBWXEHMS 4vactull rasza. Illkama temneparyp KensBunHa. I'a3oBbie
3akoHbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akon Jlanprona. HM3omponeccsl B
UJICATbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'padudeckoe mpeacTaBicHUE
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnBITHI, TOKa3bIBAIONINE AUCKPETHOE CTPOCHHE BEMecTBa, (hoTorpadvu MOJEKYI
OPTraHUYECKUX COCIUHECHUMU.

OmnpiTel 10 MU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopnaens onbita [lTepHa.

OnbIThI, I0Ka3bIBAIONIUE CYIIIECTBOBAHUE MEXMOIEKYISIPHOTO B3aUMO/ICHCTBUSI.



Mogens, HIUTFOCTpUpPYOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKHU COCY/IA.

OnbIThI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

OmnpeneneHre Macchl BO3/lyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEpPEHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEXKTY TTapaMeTpaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamuueckas cucrema. BHyTpeHHsA SJHEPrUs TEPMOAMHAMUYECKON CUCTEMBI
u crnocodsl e€ m3meHeHus. KommyecTBO TemnoTrel U paborta. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJ€aJIBbHOIO ra3a. Buasl Tennonepenadn: TEMIONPOBOIHOCTh, KOHBEKIINS,
U3JIlydeHHE. YJIelnpHas TEIUIOEMKOCTh  BewlecTBa. KoOaM4ecTBO  TEIUIOTHI  IIPU
Teionepeaaye.

[lonsitue 00 aguadbatHoM mpouecce. [lepBbiil 3akoH TepMoauHaMuku. [Ipumenenue
MEPBOT0 3aKOHA TEPMOAMHAMUKHU K u3onpoueccaM. ['paduueckas nntepnperanus padoTbl
rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeruoBble mMammuHbl. [IpUHIMNBL EWCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPrUU B TEIIOBBIX MalMHAaX. KoappuuueHT none3noro 1eicTBHs TEIMJIOBOM MAlIUHBIL.
Huxn KapHo u ero kKod(QQUIMEHT MOJE3HOTO AEUCTBUS. DKOJIOTUYECKUE MPOOIEMBI
TEIUIODHEPT € TUKH.

TexHUYecKHe yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: JBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEN 3HEPIUU Teja IPU COBEPIICHUN paOOThI: BBUIET MPOOKHU U3
OYTBUIKH TOJT ICUCTBUEM CHKATOTO BO3/lyXa, HarpeBaHue 3pupa B JaTYHHOU TPyOKe MyTEéM
TpeHUs! (BUACOIEMOHCTPALIHS).

N3meHeHne BHYTpEHHEN dHEpTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT 10 aaAnabaTHOMY PaCIIUPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenn mnapoBoil TypOWHBI, JIBHUraTelis BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHas W
OTHOCUTEINIbHASA  BJIIAXKHOCTH BO3ayxa. HacellieHHbld 1ap. YaenpbHas — TeIUIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe tenmo. Kpucramivueckue u amMop@Hbie Teia. AHM3OTPONUS CBOWCTB
kpuctauioB. JKuakue kpuctamwiel. CoBpeMeHHble Marepuansl. I[linaBienne u
KpUCTaJIM3anus. Y ienbHast Tersiora miasneHus. Cyoaumarms.

VYpaBHeHue TermioBoro 0ansaHca.



TexHuyeckue yCTpOUCTBA U MPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TIOJYyYEHUSI COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KeHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHusl v IJIABJICHUS KPUCTAUTMUYECKOTO BEIIECTBA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3Mepenre OTHOCUTENBHOM BIaKHOCTU BO3TyXa.

Pa3znen 4. DiaeKTpoaAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Ted. DJIEKTPUYECKUil 3apsi. JlBa BHA BIEKTPUYECKUX 3apsI0B.
[IpoBOIHUKM, AMAIIEKTPUKU U TOJYNPOBOAHUKU. 3aKOH COXPAHEHHS 3JIEKTPUYECKOrO
3apsna.

Bzaumopeiicteue 3apsanoB. 3akoH Kynona. TodedHBIM 3IEKTPUYECKUN 3apsi.
Onextpuyeckoe nosie. Hanpsok€HHOCTD anekTpudeckoro noiid. [IpuHnun cynepnosunuu
ANEKTPUUYECKUX NoJiel. JIMHNK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snexkrpocrarnueckoro mnois. Ilotenmuan. Pa3HOCTh MNOTEHLMAOB.
[IpoBOIHUKM ¥ AMDJIEKTPUKU B JJIEKTPOCTaTUYECKOM 1one. [[uanexTpuueckas
IIPOHHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. OJEKTPOEMKOCTh IUIOCKOIO  KOHJEHCATOpA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHrueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: JIEKTPOCKOIL, 3JIEKTPOMETP,

AJIEKTpOCTAaTUUECKasi  3alluTa,  3a3eMJICHHE  DJIEKTPONpUOOpPOB,  KOHJEHCATOP,
KONMPOBAJIbHBIN allapar, CTPyUHbIN IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIEKTPOMETPA.

BzanmopaencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJNIeKTpOCTaTUYECKasl 3alIUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAX IUIACTHH,
PACCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mmepenne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannsiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax



ONEKTPUYECKANA TOK. Y CIOBHUS CYLIECTBOBAHUS AIEKTPUYECKOro TOKa. VMcTouHMKH
toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DNEeKTpUYECKOE  CONPOTUBIEHUE.  YIEIbHOE  CONPOTHUBIICHHE  BEIIECTBA.
ITocnenoBarenbHOE, TApaIENIBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

Pabora snextpuyeckoro toka. 3akoH /[xoyns—Jlenna. MoIHOCTD 3JEKTPUUYECKOTO
TOKaA.

DNEeKTpOABMKYILIAs CHJIa U BHYTPEHHEE CONPOTUBIIEHNE UICTOYHUKA TOKA. 3akoH Oma
JUTS1 IOJTHOM (3aMKHYTOM) AleKTpruyeckoit nenu. KopoTkoe 3amMbIKaHue.

ONeKTpoHHAass NPOBOAUMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTHBIICHHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonHuku. CoOCTBEHHAass M MPUMECHAsI MPOBOJAMMOCTD IOJIYIPOBOIHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEKTPUYECKUNA TOK B PACTBOPAX M PaACIIaBaX 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOLMALMS. DIEKTPOIIH3.

DJIEKTPUYECKHM TOK B Tra3ax. CamMOCTOSTENBHBIM M HECAMOCTOSTEIIBHBIA pPa3psl.
Monnus. [1na3zma.

TexHuyeckre yCTpOWCTBA M NMPAKTHYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKU TOKAa, 3JIEKTPOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE
npuOOpbI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
ITOTYTIPOBOJHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3mepeHnne cuiibl TOKA U HAIIPSKEHUS.

3aBUCUMOCTB COIPOTHUBIICHHSI IHJIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOLIAAH
IIOIIEPEYHOT 0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsamoe  w3mepeHue  DIEKTPOIABMXKYIIEeW  cuibl.  KoOpoTkoe — 3aMbIKaHuE
raJbBaHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSIS TPOBOJAMMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenne DIeKTpOABMXKYLIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue amektponmsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce OCyIIECTBISETCS C YUETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBA3CH ¢ KypcaMu MaTeMaTUKH, OMOJOTHH, XUMHH,
reorpauy U TEXHOJIOTUU.



Mesicnpeomemnvle nonsimust, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYUYHOT'O IIO3HAHUS:
ABJICHUE, HAYYHBIH (pakT, TMIOTE3a, (pU3nuecKasl BEIMUNHA, 3aKOH, TeOpHUs, HaOII0IEHNUE,
DKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelmieHUE CHUCTEMbl ypaBHEHUM, JUHEHas (yHKuMsA, napadona,
runep6ona, ux rpaduKku U CBONCTBA, TPUTOHOMETpUUYECKHUE (PYHKIIMH: CUHYC, KOCHHYC,
TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIUU
Ha OCU KOOPJAMHAT, CJI0)KEHHUE BEKTOPOB.

Buonocus: MexaHuuyeckoe [BIKEHHUE B JKUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BUABI TeIUIONEpeNayd, TEIIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SIBICHUS B )KUBOU NPUPOJE.

Xumus: JACKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta3oB,
IIEKTPUYECKUE CBOWCTBA METAJIJIOB, JIEKTPOIINTUYECKAS JUCCOLMALINS, TAIbBAHNKA.

I'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE JBUKEHUI C HCIIOJIB30BAHMEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, IMOJUIMIIHUKH, HCIIOJIB30BAHUE 3aKOHA COXPAaHEHUS HMIIyJbCca B
TEXHUKE (pakeTa, BOJOMET W ApPYrHe), NBUrareilb BHYTPEHHEIrO CrOpaHus, MapoBas
TypOrHa, OBITOBOM XOJOJWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYYEHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE€ HAHOMATEPUAIOB, U HAHOTEXHOJOTWHU, DJIEKTPOCTaTHUECKas
3aInuTa, 3a3eMJIEHUE  3JIEKTPONpUOOpOB, KCEpOKC, CTPYMHBI  TIPUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHl. B3anMo1€MCTBUE MOCTOSIHHBIX MArHUTOB. MarHuTHoe 1mosie.
Bektop marauTHOM HMHAYKUMHU. [IpuHOHN Cyneprno3uIMu MarHUTHBIX Iosed. JInHum
MarHUTHOW WHAyKIMH. KapTuHa JIUHUN MarHUTHOM WHIYKIIUU TOJS TOCTOSHHBIX
MarHUTOB.

MaruuTtHoe noJie IpOBOIHUKA C TOKOM. KapTrHa TMHUN HHAYKIIUA MAarHUTHOTO MOJIs
JUIMHHOTO TMPSMOTr0 MPOBOJHUKA WM 3aMKHYTOI'O KOJIBIIEBOT'O IMPOBOJHHKA, KATYIIKH C
TokoM. OnbIT OpcTeaa. BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyiab W HampapiieHHE. J[BH)KEHUE 3apsKCHHOM 4YacTHUIIbI B
OJTHOPOJTHOM MarHuTHOM mosie. Pabota cumbl Jlopena.

SIBneHne HNEKTPOMArHUTHOM HMHAYKIUU. [IOTOK BEKTOpa MarHWTHOM WHAYKLMU.
DIIEKTPOJBUKYILAsA CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe anekTpudyeckoe nosie. INEKTPOABUKYIIAS CUJIa UHAYKIMU B TPOBOJIHUKE,
JOBIKYLIEMCSI IOCTYIATENIBHO B OJJHOPOIHOM MarHMTHOM TOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTD. SIBJIEeHHE CAMOUHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIIUH.



DHEprusi MAarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckre yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MATrHUTHI,
3JIEKTPOMATrHUTBHI, JIEKTPOJABUTATEND, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUL, THAYKIIMOHHAS
MCYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHMM UHAYKIIUX MarHUTHOTO TOJIS.

B3auMopeiicTBre ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ATEKTPOMArHUTHON MHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh  JJICKTPOABIKYIIEH CHJIBI HMHAYKIMU OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBrIeHME CAMOMHIYKITUU.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue n1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

Koneb6arenbnast cucrema. CBOOOIHBIE MEXaHUYECKHUE KoJieOaHUs. ['apMoHMYECKue
konebanus. Ilepuoa, vacrora, ammiutyaa u ¢asza kojedanuil. [IpyKUHHBIA MasTHUK.
MareMatnyeckuii MasTHUK. YpaBHEHHE TrapMOHMYecKuX KoseOanuii. IlpeBpamienue
SHEPrUM NMPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit kouTyp. CBOOOAHBIC JEKTPOMATHUTHBIE KOJICOAHUS B MI€ATLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYECKMMU M DBJIEKTPOMAarHUTHBIMU
konebanusimu. @Popmyna TomcoHa. 3aKOH COXpaHEHHS DJHEPrud B  HJICATHLHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBinenre o 3aTyxamMmMX KojeOaHUsAX. BbIHYXJIEHHbIE MeEXaHUYECKHUE
koseOanus. Pezonanc. BoiHykeHHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHUsI.

Ilepemennspiil TOK. CUHYCOMIAIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpanchopmarop. [IponsBoacTso, nepenaya u MOTpedIeHUE SICKTPUUECKON S HEPTHH.
DKOJIOTUYECKHE PHUCKHU IMPU IPOU3BOJACTBE 3IEKTposHepruu. KynpTypa HCHOIb30BaHHS
AIIEKTPOIHEPIHH B IOBCETHEBHOM KU3HH.

TexHuyeckre ycTpoWCTBAa M NPAKTHUUYECKOE MPUMEHEHUE: JIEKTPUUYECKUN 3BOHOK,
re€HepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu



HccnepoBanne mapamMeTpoB  KoieOaTenbHOM  cucTeMbl  (IPYKUHHBIA WM
MaTEMaTUYECKUNA MASTHUK).

Ha6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpaMMbsl  (3aBUCUMOCTH CHJIBI TOKa M HANpsDKEHUS OT BPEMEHH) IS
AIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3onanc npu nociaenoBaTeIbHOM COETMHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mogens TMHUY JIEKTponepeaadH.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

HccnenoBanue 3aBUCUMOCTH NEPUOJA MajbIX KOJ€OaHUN rpy3a HA HUTH OT JJIMHBI
HUATH U MacChl Ipy3a.

HccnenoBanue NEepeMEHHOIO TOKA B LENU M3 IIOCIEAOBATEIBHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

Mexannueckne  BOJHBI, ycinoBHs — pacnpoctpaHenus. Ilepuon.  Ckopoctb
pacnpocTpaHeHus U JJiMHa BoJiHbI. [lonepeunbie u npoaonbsHbie BoJHbL. UHTEpdepeHIus
U 1U(pakiuysg MEXaHUUECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJOBUS M3JIyYEHUs DJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrauus BekTopoB E, B, V B asnexkrpomarautHOi BosiHEe. CBoOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, TMpEeJOMIICHHEe, NOoJsApu3aus, Jupaxius,
unTepdepeniusa. CKOpOCTh EKTPOMAarHUTHBIX BOJIH.

[IIkaya 3N€KTPOMAarHUTHBIX BOJIH. I[puMEHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyeckue  yCTpOMCTBA M NPAKTUYECKOE  INPUMEHEHHE:  MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBAas [WAarHOCTMKa B TEXHUKE W MEIWILMHE, panap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O0bpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M 4YacTOTOM
Kose0aHui.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, NPEIOMIICHHUE,
noJyispu3anus, 1udpakius, tHTepPepeHIus.



Tema 3. Onmuxa

I'eomeTpuueckas ontuka. I[IpssmonnHeiHOE pacpoOCTpaHEHUE CBETA B OJHOPOJHOM
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaKEeHUA cBeTa. [locTpoeHne n300pakeHnii B IIIOCKOM
3epKa’e.

[Ipenomnenue cBeTa. 3aKOHbI MPEIOMIICHUS CBeTa. AOCONIOTHBIA MOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenpHblil yrol OJHOrO BHYTPEHHETO
OTPAKEHUSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro ceera. LIBerT.

Cobuparone u pacceuBaromiye JuH3bl. ToHKas nuH3a. DoKycHOE paccTosHHE U
onThueckas cuia ToHKOW JsmH3bL. [locTpoeHne wu300paxeHudd B coOOUparONMX W
paccenBaroMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Matepdepenuus cBera. KorepeHTHble HUCTOYHUKHU. Y CIOBUS
HaOMIOACHUS MaKCUMyMOB UM MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. udpakunoHHas pemeéTka. YCJIoBUE HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

Texnuueckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHUE: OUKH, JIyTa, ¢oToanmapar,
MPOCKIIMOHHBIN armapaT, MUKPOCKOT, TEJIECKOI, BOJOKOHHAS ONTHUKA, AU(PPAKIIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonHEeHOE pacpOoCTpaHEHHE, OTPAKEHUE U MpesioMiIeHue cBeTa. OnTuueckue
PUOOPHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHInm cBeTa.

Ha6nronenue nudpaxiuum ceera.

HaOmronenue aucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKY.

Habmronenune nomsipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenune nokazaress npeioMJIeHUs CTEKIIa.

UccnenoBanue cBONCTB N300pakeHUH B JTMH3aX.

Ha6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI ClIeNUAIBHON TEOPHH OTHOCUTEIBLHOCTH



['panuibl NPUMEHMMOCTH KJIACCUUECKOM MexaHuKHW. I[locTynaTel crenuanbHOu
TEOPUH OTHOCUTEIHOCTH: MHBAPUAHTHOCTh MOJTYJIsl CKOPOCTH CBETA B BAKyyMe, IIPUHITUIT
OTHOCHUTEIBHOCTH DUHIIITEHHA.

OTHOCUTENIBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU U COKPAILICHUE JIJIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl ¢ SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKOM YaCTUIBI. DHEPTUS TTOKOSI.

Pasznes 7. KanToBas ¢pusuka
Tema 1. Inemenmuol K6AHMOBOU ONMUKU
®otonbl. Popmyna [lnanka cBsizu 3HEpruu POTOHA C €r0 YaCTOTOW. DHEPrus H
UMITYJIbC (POTOHA.
OtkpsiTue u uccinenoBanue ¢Gorodddexra. Ombitel A. I'. CronetoBa. 3aKOHBI

dotoapdexra. VYpaBHenue OuHmTerHa I Portodddexra. «KpacHas rpaHHIIa»
dhororddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.
XHAMHUYECKOE JIEUCTBUE CBETA.
TexHnueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: (POTOIIEMEHT, POTOAATUHK,
COJIHEUHasi OaTapesi, CBETOUO.
Jlemoncmpayuu
®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.
CBeToaunosn.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -YacTHIL.
[Inanerapnas mozaens atoma. [loctynarsl bopa. M3nyuenue u norsioieHue GOTOHOB MpU
IIEpexoie aTomMa C OAHOTO YPOBHS SHEPruu Ha npyrou. Buael cnektpos. CrieKTp ypOBHEU
SHEPIUU aToMa BOJOPOJa.
BonnoBeie cBoiictBa wactuu. BomHbel ne bpouna. KopryckynsipHO-BOJIHOBOMR
Iy aJIN3M.
CHoHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.
TexHnueckue yCTpOHWCTBA M NPAKTUYECKOE INPUMEHEHUE: CIIEKTPAJIbHBIN aHaIu3
(cmekTpockor), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
Habmoienne nuHeRvaThIX CeKTPOB U3ITy4EHUSI.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
Habmronenue nuHeyaToro crnekTpa.
Tema 3. Amomnoe a0po



OKCIEPUMEHTBI,  JOKa3bIBAIOUIUE  CJIOXKHOCTb  CTpoeHMs  sapa. OTkpeiTHe
panuoaktuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuro cocraBa pPaJuOAKTUBHOTO
usznyyeHusi. CBoiicTBa anbda-, OeTa-, raMma-u3aydeHus. BiusHue paanoakTHBHOCTH Ha
KUBBIEC OPraHU3MBI.

OTkpsiTHE TPOTOHA U HeWTpoHa. HykmonHas monens siapa [elizendepra—lBanenko.
3apsan sapa. MaccoBoe unciio siapa. M30Tomnst.

Anbda-pacnaa. DNEKTpPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-usiydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. Anepublie cuibl. JlegekT Macchl sapa.

SnepHble peaknuu. JleneHue u CUHTE3 1ep.

SAnepubrit peakrop. Tepmosinepusiii cuHTe3. [IpoOieMbl U MEPCIEKTUBHI SACPHOMN
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHONU SHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dyHaaMeHTalbHbIE B3auMOAeicTBUA. EqUHCTBO (pr3nuecKkoi KapTUHBI MHpa.

TexHuuecKue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: JO3UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BuTUsA acTpoHomuu. IIpuknagHoe W MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bup 38€3nH0r0 HeOa. Co3Be31us, SpKUe 3BE3/IbI, IUIAHETHI, UX BUUMOE JIBUKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun CojHia U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTepUCTHKU. J(uarpaMma «CHEKTPaAJIbHBIA KJIACC — CBETUMOCTBY. 3BE3]IbI
IJIaBHOW MOCJIEN0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTBY JIJIA 3BE3] TJIaBHOM
nociieIoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE MPEICTABICHUS O
MPOUCXOXKICHUM U 3BOIIOIMKA COTHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3]I.

Mieunsiii [IyTe — Hamia ["anaktuka. [lonoxenue u npuxenue ConHia B ['anakTuke.
Turnbl ranakTuk. Pagroranaktuky u kBazapbsl. YEpHBIE ABIPHI B siApaxX raJIAKTHK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa66sa. Paz0eranue ranaktuk. Teopus
Bospiroro B3peiBa. PenTMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraraimakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Vyenuueckue nabnooenus

HaGntonenuss HEBOOPY>KEHHBIM —TJ1a30M € KCHOJB30BAaHHEM  KOMITbIOTEPHBIX
NPWIOKEHUH ISl ONpe/IeTICHUs MOJI0KEHN HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1uss CEeBEpHOro MOJyIIapus U IPKUE 3BE3IbI.



Habmronenus B teneckon Jlynsl, mianet, Mieunoro I1ytu.

O06o01maonee NOBTOpeHUe

Ponp pu3ukm m acTpOHOMHUM B SKOHOMHUYECKOHM, TEXHOJOTUYECKOHN, COIUATBHOU |
ATUYECKON cdepax NesTEIbHOCTH YelIOBEKa, pOJib U MECTO (PU3UKU M aCTPOHOMHH B
COBPEMEHHOW HAy4YyHOW KapTHMHE MHUpa, pOJib (U3NYECKON TeOopuH B (HOPMHUPOBAHUH
IpeCcTaBlIeHU 0 GU3HUECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpPa B 00IIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUNA O IPUPO/IE.

MeknpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBiIsieTcsl ¢ yu€ToM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie nonsimusi, CBI3aHHBIE C U3yUYEHUEM METO/I0B HAYYHOTO MTO3HAHUS:
ABJICHHE, HAYYHBII (DaKT, runoresa, (pu3ndeckas BEIMUMHA, 3aKOH, TEOpHUsl, HAOJII0ICeHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CHUCTEMbl ypaBHEHHH, TPUTOHOMETpUYECKuEe (GYHKIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUI'OHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl W KX IIPOCKIMM HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB, INPOWU3BOIHBIC
AJIEMEHTApHbIX (DYHKIMM, TPU3HAKK MOAOOUS TPEYTrOJIbHUKOB, ONPEACICHHUE IIOIIAIN
IJI0CKUX QUryp u oobEéma Ted.

buonoeus: snexrpudeckue sSBICHUS B )KUBOW MPUPOJIE, KOJIeOaTeIbHbIC IBUKCHUS B
YKABOM MPUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, ACUCTBUE PAAUALIUMA HA )KUBBIE
OpTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpPUCTAUINYECKAsA CTPYKTypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON PEeETKU, CIEKTPAIbHBIN aHAIN3.

l'eoepagusa: mMarHUTHBIE TOJNIOCA 3€MJTM, 3JIEKW MArHUTHBIX Py, (poTrochEmka
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHU M.

Texnonoeus:  TMHAMA  DJIEKTpONEpEdad, TEHEpaTOp  IEPEMEHHOr0  TOKa,
ANEKTPOABUTATENb, UHAYKIHOHHAS T€Yb, pajgap, paJIuONpPUEMHHK, TEIEBU30pP, aHTCHHA,
tenedoH, CBU-nieub, MpoeKITMOHHBIN ammapaT, BOJIOKOHHAs OTNITHKA, COJTHEYHAs OaTtapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA



OcBoenue yuebHoro npeamera « Pu3nka» Ha ypoBHE CpelHero ooiiero o0pa3oBaHusl
(6a30BBId  ypOBEHb) MJOJKHO OOECHEYUTh JOCTHXKEHHE CIEAYIOIIMX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3yJbTaThl OCBOEHUsA YydeOHoro mnpeamera «®DU3HKa» JTOKHBI
OoTpaxaTh  TOTOBHOCTb M  CIOCOOHOCTh  OOYYaIOMIMXCS  PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIIUEH TMIHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAITUH,
MO3UTHUBHBIX BHYTPCHHHUX YOEKIEHWW, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IEHHOCTSIM
poccHiicKOTO 00IIecTBa, paclIMpEeHUe >KU3HEHHOTO ONbITa W OMbITa ACATEIBHOCTU B
MpOIIeCCe peaau3alliid OCHOBHBIX HANpaBIEHUW BOCIUTATEIBHOM NESITEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMK OOYYaIOMIEroCcs] KaK AaKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

IPUHATHE TpaJUIIMOHHBIX 00I11eYeI0BEYECKUX I'YMaHUCTUYECKHUX u
JIEMOKPaTHIECKUX IIEHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JISATEITLHOCTh B MHTEPECAX IPakIaHCKOTO 00IIIeCTBa,
y4acTBOBaTh B CAMOYIIPABIIEHUH B 00pa30BaTEeIbHON OpraHU3allNY;

yMEHHUE B3aUMOJICUCTBOBATh C COIIMAIILHBIMA WHCTUTYTaMU B COOTBETCTBUHU C UX
GYHKIMUSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOM IEATEITLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSM POCCUMCKUX
YUEHBIX B 00JACTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEICHUS;

CIIOCOOHOCTh ~ OIEHWBATh CHUTYyaIlMI0 W TMPUHUMATh OCO3HAHHBIC pPEIICHHUS,
OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM 4YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYHBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ACTETHUKY HAYYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYeCcKoil HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K paznuyHbiM chepaM NpodeccCHOHATBLHON NeATEeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OymyIei
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 001aCTH (DU3UKHU
Ha TPOTSHYKEHUU BCEU KU3HH;

6) 3K0JIOrNYeCcKOro BOCTIMTAHUS



c(hOpPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpbl, OCO3HAHHE IJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJTAHUPOBAHKE U OCYLIECTBJIIEHUE JEUCTBUM B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUSA
L[eJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacUIMPEHHUE ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HAaIlpaBJIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HPU3HUECKOIN HAYKU;

OCO3HaHWE LIEHHOCTU HAYYHOM AESTEIBHOCTHU, TOTOBHOCTh B MPOIECCE H3YyUCHHUS
(U3HUKHN OCYLIECTBIATh IPOECKTHYIO U UCCIIEOBATENbCKYIO AESITEIbHOCTh HHIUBUYaJIbHO
U B IpynIe.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbI€ el CTBUSA
ba3zoBble 1ornyeckue AecTBUA:

CaMOCTOSTENbHO (DOPMYIUPOBATH U aKTYaIU3UPOBATH MPOOJIEMY, pACCMATPUBATH €€
BCECTOPOHHE;

OTIPEIETIATH 1ENIN ACSITENFHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHKEHUS;

BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PACCMATPUBACMBIX (DU3UUYECKUX
SBJICHUSIX;

pazpabaThiBaTh TIUIaH pEHICHUS NpoOJieMbl € Y4ETOM aHaiu3a WMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBEI B IEITEIILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB EISIM,
OILICHMBATh PUCKH TMOCIEICTBUN ACSITEITLHOCTH;

KOOPJIMHUPOBATh U BBHITIOJHATH PabOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBarebcKkue 1eHCTBUSA:

BJIQJCTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMH TOHSATUSAMH W METOJAMH
buznueckoil HayKu;

BJa/IeTh HAaBBIKAMHU Y4YEOHO-UCCIIEIOBATEILCKON W TMPOEKTHOW NEATEIbHOCTH B
005acTu (PU3HMKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOMCKY METOJIOB
pelieHus 3aaa4 (pU3ndecKkoro coep:kanus, IPUMEHEHHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;

BJIa/IETh BUJIAMU JICATEIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX yUYEOHBIX CHUTyallUsX, B TOM YHCJIE MPH
CO3/IaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh IIPUUMHHO-CJIE/ICTBEHHBIC CBSI3M U aKTyaJM3UpOBaTh 3a/1a4y, BbIIBUTATh
runoTe3y e€ pelieHus, HaXOAUTh apryMEHTHI JJIS J10Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;



aHAJIM3UPOBATh TOJIyYEHHBbIE B XOJI€ PEHICHUS 3a/Jaud pe3yibTaTbl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTH U (POPMYyIUPOBATH COOCTBEHHBIC 3a1a91 B 00Pa30BATEIHHON IEATCILHOCTH,
B TOM YHCJIEC IPU U3YYCHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh  NEPEHOCUTh 3HAaHUA 1O  (QuU3MKe B  MPAKTHUYECKYIO  00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIC TOAXO/bI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanmueii:

BJA/IeTh HaBbIKAMHU MOJY4YeHHs HHQOpMalMM (PU3MUYECKOTO COJEp)KaHUs U3
MCTOYHUKOB pPAa3HBIX THUIOB, CaMOCTOATEIBHO OCYIIECTBIATH TOUCK, aHAJM3,
CUCTEeMATHU3allMI0 M WHTEPIpEeTalui0 WH(QOpMAMK pa3idNYHbIX BHUIOB ©  (opm
IpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OPMALINH;

MCIOJIb30BaTh CPe/CcTBa MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHU3AIIMOHHBIX 3a/1a4 C COOII0OICHIEM
TpeOOBaHUI HIPTrOHOMUKH, TEXHHKHM O€30MacHOCTH, THTHEHBI, pPecypcocOepekeHus,
MPaBOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PM3MUECKOTO COACpkaHHUS B PA3NUUYHBIX (PopmaTax Cc yuy€ToMm
Ha3HaueHussT MHPOPMAIMM W LEJIEBOM ayIUTOPUH, BbIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHNS U BU3YyaTH3aIUH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe J1eHCTBUS:

OCYILIECTBIISATH OOIIICHUE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHBHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMSATYATh KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUSI C UCMOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCI0JIb30BATh MPEUMYIIECTBA KOMaHIHON U UHANBUIyaIbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C YUETOM OOIIIUX UHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

MIPUHUMATH LIEJIU COBMECTHOM AEATEIIBHOCTH, OPraHU30BBIBATH U KOOPAHMHUPOBATH
JNEUCTBHUS MO €€ TOCTHXKEHUIO: COCTABJIATh IUIAH IEMCTBUM, paCHPEAEIATh POJIA C YUETOM
MHEHHUH yY4aCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAauye€CTBO CBOETO BKJIAJa M KaXIOr0 Y4YaCTHMKAa KOMAaHIbI B OOMIMiA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeIIaraTb HOBbIE TPOEKTHI, OLIEHUBATH UAEU C ITO3ULIUA HOBU3HbBI, ODUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMUECKOE IMOBEACHUE B PA3JUYHBIX CUTYyaIUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.



PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENIbHYIO I€ATEILHOCTh B 001acTU (QUBHUKH
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSTENIEHO COCTABJIATH IIJIaH PEIICHUS PACUETHBIX M KAUECTBEHHBIX 3aa4, IUIaH
BBITIOJIHEHUS TPAKTUYECKOM paboThl C Y4ETOM HUMEIOIIUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JIeIaTh OCO3HAHHBINA BBIOOP, ApTYMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIcHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJICHUIO SPYIMUIIMU B 00gacTH (PU3MKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJICKT:

JIaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTHBBI B IEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIIM;

BJIQJIETh HABBIKAMM TO3HABAaTEIbHOM pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJb30BaTh MPUEMBI pediieKCUHM JJIi OLEHKM CHUTyallud, BbIOOpa BEpPHOTO
peuIeHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€ PE3yIbTaTOB JESATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKU.

B mnpouecce MOCTHMXKEHHS JUYHOCTHBIX PpE3YyJbTATOB OCBOEHUS IMPOTPAMMBI IO
(dbuszuke 115 YpOBHS CpeaHero oO1iero 00pa3oBaHus y 00yqaroluxcs COBEPIICHCTBYETCS
SMOLIMOHAJIbHBIN UHTEIIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh IOHUMAaTh CBOE HMOLMOHAIBLHOE
COCTOSIHUE, BUJICTh HAIPABJICHUS Pa3BUTHsI COOCTBEHHOW 3MOLMOHAIBHOU c(epbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUs,  BKIIOYAIOMIETO  CAMOKOHTpPOJb, YMEHUE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJIEHUE, CIIOCOOHOCTh a/IaliTUPOBATHCS K MOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALINH, BKIIFOYAIOLIEH CTPEMIICHUE K IOCTHKEHUIO LIEJIN U YCIIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE JIEVCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIOIEH ClIOCOOHOCTh MTOHUMATh SMOIIMOHATBHOE COCTOSIHUE IPYTHX,
YUUTHIBATh €r0 MPHU OCYIIECTBICHUU OOILEHUS, CIOCOOHOCTh K COYYBCTBHIO H
CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAaWBaTh OTHOIICHHS C
JIPYTUMU JIIOABMU, 3200TUTHCSI, IPOSIBIISTH UHTEPEC U pa3periaTb KOHPIUKTHI.



IHPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenus B 10 kiacce nmpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUIA:

JEMOHCTPUPOBaTh Ha TMPUMEpPax poOJb U MecTo (u3uku B (HOPMHPOBAHUH
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHH,
B IIPAaKTUYECKOM ACATEIBHOCTH JOICH;

YUUTBIBaTh IPAHULIBI IPUMEHEHUS U3yUEHHBIX (PU3NYECKUX MOJEINIECH: MaTepruaIbHast
TOYKa, MHEpLUalIbHas CUCTEeMa OTcuéTa, aOCOJIOTHO TBEPAOE TENO, UACANbHBIA Tas,
MOJIEJIA CTPOEHUS Ta30B, KUIKOCTEN U TBEPABIX TEJ, TOUCUHBIN dJIEKTPUUECKUIN 3apsi IPU
peleHn (pU3NYECKHX 3a/1ay;

pacrno3HaBaTh (pU3NUECKUe ABJICHUS (POIECCHl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJIIDHO-KMHETHUYECKOM  TEOpUH  CTPOCHMS  BEUleCTBA U
ANEKTPOJUHAMUKHN: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE,
CBOOOJHOE MaJIEHUE TEeJl, JBM)KCHHE IO OKPY)KHOCTH, WHEPLMS, B3aUMOJCIHCTBUE TeEl,
auddys3usi, OpOyHOBCKOE ABMXKEHUE, CTPOCHUE >KUIKOCTEH M TBEPHABIX TEJl, U3MEHEHHUE
o0ObéMa TeNn MpH HarpeBaHUM (OXJIAXKIECHUHU), TEIJIOBOE pPABHOBECHE, HCIAPEHUE,
KOHJICHCAlWs, IIJIaBJIEHUE, KPUCTAIUIN3alUs, KUIICHUE, BIAKHOCTh BO3/1yXa, MOBBILICHUE
JABJIEHUS ra3a MpHU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXAY MapaMeTpamMu
COCTOSIHMSI Ta3a B U30MPOLECCaX, AJIEKTPU3ALIMS TeJl, B3AUMOJIECHCTBUE 3apsI0OB;

OMUCHIBATh MEXAHMYECKOE JBW)KCHHME, HCIOJIb3YsSd (PU3NUYECKUE BEJIMYMHBI:
KOOpPJHMHATA, MyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, CUIIa, UMITYJIbC TEla,
KMHETUYECKasi SHEPrus, MOTEHIMAJIbHasl SHEPIHsl, MEXaHHuuecKkas paboTra, MexaHu4ecKas
MOIIHOCTb; MPU ONUCAHUU NPABUIBHO TPAKTOBATH (PU3UYECKUM CMBICT UCIHOJIb3YEMbIX
BEJIMYMH, UX O0O3HAUYECHMS] W E€AUHUIIbI, HAXOIUThb (POPMYIIbI, CBSA3BIBAIOLIUE AAHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMH BEIMYHMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIIOBBIE CBOMICTBA TEJI W TEIUIOBBIE SIBJICHUS, UCIOJIB3YSI
¢u3nUeckue BEIUMYMHBL: JaBJICHUE Ta3a, TeMIepaTypa, CPeAHssl KHHETUYECKasl dHEPIrus
Xa0TUYECKOTO IBUKEHUS MOJIEKYJI, CPEAHEKBAIPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMUECTBO
TEIJIOTHl, BHYTPEHHSS JHeprusi, pabora rasza, Kod(POHUIMEHT TOJIE3HOTO EeUCTBUS
TEIUIOBOTO JBHUTraTelsi; MpPU ONHUCAHWU NPABWIBHO TPAKTOBaTh (PUIWYECKUN CMBICH
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHHUS U EIWHUIBL, HAXOAUTh (OPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUKHY C IPYTUMH BEJIMYMHAM;

ONMKCHIBATh HW3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEILECTBA M JJIEKTPUUYECKUE
ABJIEHUSI (TPOLIECCHI), HUCHONB3YS (PU3NYECKUE BEIUYUHBL DIIEKTPUUECKUN 3aps,
ANEKTPUYECKOE MO0JIe, HANPSKEHHOCTh MOJS, MOTEHUHUAT, Pa3HOCTh MMOTEHUHUAJIOB; MPHU
ONHMCAaHUU NPABWIBHO TPAKTOBaTh (PM3MUYECKUN CMBICI HCHOJB3YEMBIX BEIMYMH, HMX
0003HaUYEHUA U EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DPU3HMUECKYIO
BEJIMYMHY C APYTMMH BEIMYHHAMY;

aHAJIM3UPOBATh (PU3MUECKHE IPOLECCHI U SABJICHUS, UCTIONb3YS (PU3NUECKUE 3aKOHBI U
MPUHLUIBL: 3aKOH BceMUpHOro tsrotenus, |, |1 u Il 3akonsr HeroToHa, 3aK0OH coXpaHeHus



MEXaHUYECKON JHEpPruM, 3aKOH COXPAHEHUs UMITYJIbCA, MPUHLMUIT CYHEpPIO3UIIMH CHJL,
OPUHIIMI PABHOIPABUS WHEPIHUATBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETUUYECKYIO
TEOpPHUIO CTPOEHUS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEIHEH KWHETHYECKOW IHEPrHH
TEIUIOBOTO JABW)KCHHUS MOJEKYT C aOCOJIOTHOW TeMIlepaTypoi, TMepBbIi 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO 3apsijaa, 3akoH KynoHa, mpu 3ToMm
paznuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIpAKEHUE U
yCJIOBHS (TpaHMITI, 001aCTH) TPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIC MPHHIIMIIBI JEUCTBUA MAalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuvaTh yCIOBUS UX OE30MMaCHOTO UCIOIb30BaHMS B IIOBCETHEBHON KU3HU;

BBITIOJIHATD YKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3UYECKUX SIBJICHUIN U MPOIECCOB C
UCIIOJIb30BaHUEM TMIPSIMBIX U KOCBEHHBIX HM3MEPEHMH, INpu 3TOM (OPMYJIHUPOBATH
npobsieMy/3ajauy M TUIOTE3y Y4E€OHOro OHKCHEPUMEHTa, COOUpAaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYAOBAaHUS, TPOBOJAUTH OTBIT B (POPMYITHPOBATH BHIBOJIBL

OCYIIECTBIISITH MPSIMBbIE M KOCBEHHBIE M3MEPEHUsT (PU3NYECKUX BEIUYNH, TIPU STOM
BbIOMpATh ONTUMAJIBHBIN CIOCOO U3MEPEHHUS U UCIIOJIB30BaTh U3BECTHBIE METO/IbI OLIEHKU
MOTPEIHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NUYECKHMMH BETUYMHAMU C HCIIOIH30BAHHEM
IOPSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTaThl
MOJTyY€HHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUAC TaOIHUI[ U TpadHKOB, AETaTh
BBIBO/JIbI 110 pe3yJIbTaTaM MCCIIEOBaHMUS;

co0roaTh npaBuiia 0€30MacHOro TpyAa MPU MPOBEICHUH UCCIEI0BAaHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-HUCCIEeNOBATEIFCKON M TMPOCKTHOW JAESITEITbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB M TaOOpaTOPHOTO 000pYAOBAHNUS;

pemarh pacyéTHbIE 3a7aud C SIBHO 3aJaHHOW (DPU3MUYECKON MOJEINbI0, UCIOJb3Ys
¢u3nyeckre 3aKOHbI M TNPUHIUIBI, HAa OCHOBE aHAJIMW3a YCJIOBUS 3aJayd BbIOMpPATH
(UBUYECKYIO0 MOJIETh, BBIJIETATh (PM3UUECKUE BEIHMUYUHBI U (POPMYIIbI, HEOOXOIUMBIE IS
e pelieHusi, MPOBOAUTH PAcu€Thl M OICHMBATH PEATHHOCTH IMOIYYCHHOTO 3HAYCHUS
(hU3nYeCKOM BETUUYUHBI,

pelath KauyeCTBEHHbIE 3a/layd: BBICTPAWBaTh JIOTUYECKH HENPOTUBOPEUYUBYIO
LENOYKY pacCyKJIEHUH C OMOPOI Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (hprU3HUecKUe
SIBIICHUS;

UCTIONB30BaTh TMPH PEIICHUH Yy4YeOHBIX 3a/lad COBPEMEHHbIE WH(GOpPMAIMOHHEIC
TEXHOJIOTHH JIJIsl TOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMN U TIPEIICTABICHUS YIeOHOM
U HAy4YHO-TIOMYJISIPHOW WHQOpPMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB,
KPUTHUYECKH aHAJIN3UPOBATH MOJTy4yaeMyt0 HHPOPMAIIHIO;

OPUBOJUTHL TPUMEPHI BKJIAJa POCCUHUCKUX W 3apyOekKHBbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOILECCOB OKPYXAIOLIEr0 MHUPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KM3HU IS
oOecnieueHrs Oe€30MacHOCTH TMpU OOpalleHud ¢ NOpubdopaMHd W TEXHUYECKHUMHU
YCTPOMCTBAMM, ISl COXPAHEHUsS 3J0pPOBbS M COONIOJAEHUS HOPM HKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTaTh B TpyNIE C BBHIMNOJIHEHHUEM PA3JIMYHbBIX COLIMAJIBHBIX POJIEH, MIaHUPOBAThH
paboTy IpyNIibl, pallMOHATIBHO PACTIPEAENSITh 00SI3aHHOCTH U IJIAHUPOBATH JEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLIEHUBATh BKJIaJ Ka)XJOr0 M3 YYACTHHKOB
TPYyMIbI B PELICHUE paccMaTprUBaeMOil MpoOIeMBbl.

K konmy oOydenus B 11 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTpUPOBATh Ha TMpUMEpax pojb U MecTo (QUu3uku B (HopMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHH,
B MPAKTUYECKON JIEATEIBHOCTH JIIOJEH, [EIOCTHOCTh U €IUHCTBO (PU3UUECKON KapTHUHBI
MUpA;

YUUTBIBaTh TPaHMIIBI NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENEH: TOYEUHBIH
ANEKTPUYECKUI 3apsijl, Jy4d CBETa, TOUECYHBIA MCTOYHUK CBETA, SJEPHAs MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTIO ]Ipa MpU PEIICHUH (PU3NYECKHX 3a]1ay;

pacro3HaBath GU3NYECKUE SIBICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKM M KBAHTOBOM (DM3MKH: 3JEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJCHCTBUE MArHUTOB,
AIEKTPOMATrHUTHAS MHAYKIMS, JEHCTBUE MArHUTHOIO TOJII HAa MPOBOJHUK C TOKOM U
IOBYKYIIUWACS  3apsifi, AJIEKTPOMATrHUTHBIE KoOJIEOAHWS W BOJHBIL, MIPSIMOJIMHEWHOE
pacnpoCTpaHEHUE CBETa, OTpPAXKEHHUE, MpeloMJIeHUe, UHTephepeHius, audpakuus u
MoJIsIpy3aIsl CBeTa, Aucrepcus cBera, (oroanektpuueckuit shdext (dhotoaddexr),
CBETOBOE JIaBJICHWE, BO3HWKHOBEHHE JIMHEWYaTOrO CHEKTpa aroMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONMKCHIBATH HM3YyUYECHHbIE CBOMCTBAa BEIIECTBA (AJIEKTPUUYECKUE, MAarHUTHEIE,
ONTHYECKHUE, JIEKTPUUECKYIO IPOBOJMMOCTH PA3JIMYHBIX CpPEA) M IJIEKTPOMATHUTHBIE
ABJIEHUS (IIPOLIECCHI), UCHOJB3YS (PU3MUECKHE BEIMUYMHBL: JJIEKTPUUYECKUM 3apsij, cuia
TOKa, DJIEKTPUYECKOE HAIPSOKEHUE, DSJEKTPUYECKOE  COINPOTHBJIEHUE, Pa3HOCTH
MOTEHIMAJIOB, JJIEKTPOABIKYIAs cuja, paboTa TOKa, UHIYKLIHUS MarHUTHOTO TMOJIs, CUJla
Awmnepa, cuna JlopeHla, WHIYKTUBHOCTh KATYIIKW, OJHEPrus JJIEKTPUUYECKOTO U
MarHMTHOTO IOJIEH, MEPUOJ U YacToTa KojieOaHUil B KoJieOaTeIbHOM KOHTYpE, 3apsia U
CJIa TOKa B IMpollecC€ T'apMOHMYECKHUX DJIEKTPOMAarHUTHBIX KojeOaHu#, (okycHoe
paccTOsTHUE W OINTHUYECKas CWia JHWH3bI, NpPU OMNHCAHUM TMPaBUIBLHO TPAKTOBATh
(¢u3MYecKuil CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHMS] U €IUHUIIbI, YKa3bIBaTh
(bopMyJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUKUHY C IPYTUMHU BEJIMYMHAMU;

ONUCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHUS U IMPOILIECCHI, UCIONB3Ys (hU3HUECKUE
BEJIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YaCTOTA CBETA, SHEPTUS U
UMITyJIbC (DOTOHA, EPHUO/] MOTypacnaga, SHEPrusl CBSI3U aTOMHBIX fJIep, IPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (PM3MUECKHUI CMBICT MCIOIb3YEMbIX BETMYMH, UX 0003HAYEHUS U
€IMHULIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE MAHHYIO (DU3MUECKYI0 BEIMYUHY C
APYTUMHU BETMYMHAMU, BBIYUCIIATH 3HAYEHNE (PU3NUECKON BETTMUMHBI,

aHAJIM3UPOBATh (PU3MUECKHE IPOLECCHI U SABJIECHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U
OpUHUMUIBL 3aKOH Owma, 3aKOHBI TOCJIEIOBATEIIBHOTO M MAapajuIeIbHOTO COEIUHEHUS
OPOBOJHUKOB, 3akoH JIxoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOW WHAYKLWH, 3aKOH



NOPSIMOJIMHEWHOTO  PACHpPOCTPAHEHHsS] CBETa, 3aKOHbl OTPaXEHUS CBETa, 3aKOHBI
IOpeJIOMJICHUs] CBETa, ypaBHeHHME OiHIITEeWHA 11 (oTod(PdeKrTa, 3aKOH COXpaHECHHS
HHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS SJEKTPHUUECKOT0 3apsiia, 3aKOH
COXPaHEHHUsI MAacCOBOTO 4HMcia, MOCTynaTel bopa, 3akoH pagrMoaKTUBHOTO pacmaia, IpH
ATOM pPa3NUyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBHIPAKEHUE U
yCJIOBHS (TpaHMITI, 001aCTH) TPUMEHUMOCTH;

OMpeeNsaTh HAMpaBlIeHHE BEKTOpa MHAYKIMM MAarHUTHOTO TMOJS MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTh U ONHCHIBATh H300pa)KEHUE, CO3/1aBaeMOE IJIOCKHM 3€pKajoM, TOHKOM
JIMH30M;

BBIMOJIHATH SKCIIEPUMEHTHI IO UCCIIEOBAHUIO (DU3HUECKUX SBJICHUH U MPOLIECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX U KOCBEHHBIX M3MEPEHMH: NpuU 3TOM (HOPMYJIMPOBATH
npoOsieMy/3aadyy M THUIIOTE3Y Y4YeOHOTrO SKCIEepUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUSA, TPOBOAUTH OTBIT B (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEJIWYUH, IPU 3TOM
BbIOMpATh ONTUMAJIBHBIN CIOCOO U3MEPEHHUS U UCIIOJIb30BATh U3BECTHBIE METO/IbI OLIEHKU
ITOIPEIIHOCTEN H3MEPEHN;

MCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJIB30BAHUEM MPSIMBIX
W3MEpPEHUI: TMpPH OSTOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATH pE3YJIbTATHI
MOJIY4YeHHOM 3aBUCUMOCTH (DM3MYECKUX BEJIUYHH B BUJEC TaONUIl U TPpapUKOB, JeJaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHNUS,

coOroaTh mpaBuiia 0€30MacHOTO TpyAa MPH MPOBEISHUHN UCCIeIOBAaHUI B paMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIEeNOBATENFCKON M MPOCKTHOW JAESITETHbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemath pacy€THbIE 3a7aud C SIBHO 3aJaHHOW (DU3MUECKON MOJEINbI0, HCIONb3YS
¢du3MYecKue 3aKOHBl U TPUHIMIIBI, HA OCHOBE aHalU3a YCIOBUSA 3aJa4d BBIOMPATH
(U3UYECKYI0 MOJIENb, BBIIETATh (PU3UUECKUE BEIMUUHBI U (POPMYJIIbI, HEOOXOAUMBIE IS
e pelieHusi, MPOBOAUTH PAcU€Thl M OICHMBATH PEATHHOCTh TMOJIYYCHHOTO 3HAYCHUS
(hU3NYECKOM BEITUYHMHBI,

pelath KaueCTBEHHbIE 3a/layM: BBICTPAWBaTh JIOTUYECKH HENPOTHBOPEUYUBYIO
[ENOYKY pacCyKIEHUH C OMOPOi Ha M3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pr3HUecKue
SIBJICHHSI,

MCTIONB30BaTh TMPH PEIICHUH Yy4YeOHBIX 3a]ad COBPEMEHHBbIC HH(OPMAIIMOHHBIC
TEXHOJIOTHH JIJISl IOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIMHN U TIPEICTABICHUS YU4eOHOU
U HAy4YHO-TIOMYJSIPHOW WHQOpPMAIMK, TIOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO;

OOBSACHATh MPHUHIUIBI JCUCTBUS MAIlMH, MPUOOPOB U TEXHUUYECKHX YCTPOUCTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO HCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

NPUBOIUTH TMPUMEPHI BKJIaJa POCCUUCKHX M 3apyOexHBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MUPA, B PAa3BUTUE TEXHUKHU U
TEXHOJIOTUH;



UCTIONb30BaTh TEOPETUYECKUE 3HAHWS MO (DU3WKE B TOBCEAHEBHOW >KMU3HU IS
obecrieueHuss OE€30MACHOCTH TMpU oOOpalleHuu ¢ TpudopaMu M TEXHUUYECKUMU
YCTPOUCTBAMH, JUIsI COXPAHECHHsI 370POBBS U COOJIOACHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPyNIE C BBHITOJTHCHHEM PA3JIMYHBIX COIMMAJIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyIIIbI, pAIMOHATIEHO PACTIPEIEIATh O0S3aHHOCTH M TUIAHUPOBATH JIEATEIBHOCTD
B HECTaHJAPTHBIX CHUTYAIlMsIX, aJCKBATHO OIEHWBATh BKJIAJ Ka)JOTO W3 YYaCTHHUKOB
TPYIIIBI B pEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngj;ﬁf;igrou/l; £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng;;ﬁf;igrouﬁ £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u mecTo pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubmmnoreka HOK
JIBUKEHUE https://m.edso0.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa a1t MaTepuanbHONW TOYKA
Tpetuii 3akon HeroTona niis bubnmnoreka HOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHuueckas bubmmorexa [JOK

e https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHusi. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
IBIDKEHHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHS TBEPIOTO Tella
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmorexa [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MatepHraabHON ToukH. Teopema 00
W3MECHCHUH KUHETHYCCKOW SHEPTrUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON NIPYKUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOU SHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
BemlecTBa. [locrosuHas ABoraapo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux I‘pa(bPI‘-ICCKOG MMpEACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
crioco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Bungsr TCIIonepeaaIn

YV nenpHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bu6nmmorexa [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMoCTh MPOIeccoB B

34 npupoje. Bropoii 3akoH bubmorexa LOK

pupode. P https://m.edsoo0.ru/ff0c6230
TEPMOJINHAMUKHI

35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MallIuHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE TPOOIEMbI
TETUIOIHEPTETHKH
O6o06maromuit ypox

38 «MOJIIGHK HI: Haf}I’p ¢uznka. OCHOBBI bubmorexa LIOK

YP ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMHUKHY
KonTponbHas padbora no teme
39 «Momnexkynspraas pusuka. OCHOBEI brbmmorexa [TOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS

41 BIIQXKHOCTh BO3Ayxa. HacklleHHbIH brbmmorexa LTOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
P ¢ P bubnuoteka [JOK
42 CBOICTB KpucTaioB. JKujakue

KpHuCTaJJIbI. COBpCMeHHHC
MaTCpHraJIbl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[laBnenue n KpUCTaIM3ALIMSL.

43 VYV nenbHas TEII0Ta [IaBIECHUS bubmorexa LIOK
o ' https://m.eds00.ru/ff0c6708
CyOnumarus
bubnunorexa LIOK
44 N §
PABHCHHE TEMIOBOTO bananca https://m.eds00.ru/ff0c6820
DneKTpu3anus Tel. JINeKTPUICCKUit
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI Z[OBO HI/?KI/I 3a1f(r))H bubnnorexa [IOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUYECKOTO 3apsia
BzaumopeiictBue 3apsioB. 3aKoH
47 Kymnona. ToueyHBIN diIeKTpUYECKUN bubnnorexa [JOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHnun cynepnosunyu bubmuoreka [IOK
JJIEKTPUYECKUX ToJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubnmorexa IOK
) 1AL, https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konmencarop nommorexa O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
anmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «3yueHue cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padorta
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

SJICI(TpOHHa}I IMPOBOAUMOCTD
TBép,Z[BIX METaJI0B. 3aBUCHMOCTD

0.5

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

60 .
CBoiicTBa 2JIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y MIPUMECHAs MPOBOJIUMOCTb. bubnmnoreka HOK
CaolicTBa p—N-niepexo/a. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

62 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKHI TOK B raszax.

63 CamocTosTenbHbIN 1 bubmmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubmuoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«9nexrpocraruka. [locTosTHHBIN bubnmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHblil ypok. KonTponbHast bubmuoteka [IOK

pabota no Teme "DIeKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBublii ypok. O6o0maromuit 1 Bu6mumoteka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue fa[:;:ennﬂ :)I;I[?a[;(();];fenbﬂme
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIecTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUIWU
MaruauTtHoe 1noje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue

3 MaFHII/:THOf")O noiﬂ KaTymKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBME€ MAarHUTHOTO TOJIS HA

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexka [HOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DIeKTpOMarHuTHasE WHTYKITHSI. 1

IToTok BekTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpocTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AJIEKTPO/IBUraTeNb, YCKOPUTEIIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
AHIYKLHASD)

KonTponbHas pabota mo Teme
«MaruuTHOE 10JI€e.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKHI/ISI»

CBOOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas pabota
«HMccnemoBanue 3aBUCHMOCTH
neproia MajbIX KojiebaHui rpy3a Ha
HHUTH OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYD.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJICOaHUsI B HICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAarHuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxarmux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.
CuHycouJaJIbHbII IepEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIIITUTYHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NePEMEHHOTO
TOKa, JIMHUH JIeKTporiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPIUU B NOBCEIHEBHOM
KU3ZHU
MexaHuueckre BOJIHbI, YCIIOBUS

acrpocrpaneHnus. [lepuon.
21 FC):KOPPOCTTI;ppaCHpOCTpaI;)IeHHﬂ u bubamorexa LOK
https://m.edsoo.ru/ffOcca54

JUIMHa BOJIHBL. 1lonepeunsie n
MPOJIOTILHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocts. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMAarHUTHBIX BOJIH
[TpyHLIMIIBI pagUOCBS3U U

24 teneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokanus

o5 KonTponbnas padora «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHuE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paKeHHI B MJIOCKOM 3epKaje
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubmuorexa [IOK
IIpenenbHblil yroJ1 MoJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKeHHUS
29 JlabopaTtopHas pabota «3mepeHue bubnnoreka [JOK
MOKa3aTelist MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyia TOHKON JIMH3BI bubmmorexa [JOK
FTOPMY ' https://m.edsoo.ru/ffocddle
YBenuueHue JIUH3bI
JlaGopaTopHnas pabota
31 «UccnenoBanue cBOMCTB
M300paXKeHH B TUH3AX)
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»
Wurepdepennus creta. Judpaxnus bubnuoreka [IOK
33 N
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCIIOBHSI X 0€3011acHOro
MPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKON MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynartel cienuanbHOU TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [JOK
AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJbC
38 PEAATUBUCTCKOMN YacTullbl. CBS3b bubnnoreka [HOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIIUATIBHON TEOpUH bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. Popmyiia I1nanka. bubnnorexa [HOK
DHeprus u uMNnyibc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 [TOK
nonnoTexa
41 .0 A.T.
Porooperra. ObIs! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha H(I:{(b(l)OTOS(b(;@)eKTa bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. Xumuueckoe JelcTBHE bubmmorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Perenne 3agau 1mo reMe «JIeMEHTHI

bubmuorexa [JOK

4 KBaHTOBOU OITHUKH https://m.edso0.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro a- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactul. [nanerapnas Moznens atoma
bu6mmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u noruoiieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonnoBele cBoiicTBa yactuil. BonHbl
ne bpoina. KopnyckynsipHo- bubnmnoreka [JOK

49 .

BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4CHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3ITyYEHUS
CgoiicTa anb(a-, 6era-, ramma-

51 u3nydeHus. BausHue
PaANOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. bubnnorexka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edso00.ru/ff0d1162
pacnaz. ['amma-uznydenue

53 DHeprus CBSI3 HYKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. S nepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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peakrop. [Ipo6ieMbl, TEPCIIEKTUBEI,
9KOJIOTMYECKUE ACTICKThI SACPHOI
SHEPreTHKH

54

55

DneMeHTapHble YacTullbl. OTKpPBITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
PErUCTpaLH 3JIEMEHTAPHBIX
yactull. Kpyrieli cton
«DyH1aMeHTaIbHbIE
B3aumojeiicTeus. EquHcTBO
bu3nUECKOil KApTUHBI MUPAY

Bupg 3sé3nnoro neda. Co3se3nus,
SIpKHE 3BE3/bI, TUIAHETHI, UX
BuauMoe asrkenne. CojHeHas
cucrema

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

56

Connue. CojaHeuHass AKTUBHOCTb.
Ucrounuk snepruu ConHua 1 3BE3]1

57

3BE31IbI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MIPEJICTABJICHUSI O TIPOUCXOXKICHUU H
spororuu ComHIa U 3BE37

58

Mnineunsiii [Iyte — Hama
lNanaktuka. [Tonoxxenre u ABMKEHUE
Comnnna B IN'anaktuke. 'agakTuKy.
UEpHbie IbIpHI B iApax rajlaKTUK

59

Bcenennas. Pazberanue rainakTuk.
Teopus bonpmoro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyuenue.
MeTtarajiakTuka

60

61

Hepemennsie npo6iaembl
aCTPOHOMUHU

KoHnTtposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o06maromuit ypok. Ponb pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJjioBeKa

63

O6o6maromuii ypok. Poib u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMHpOBAaHUY MPEICTABIECHUH O
¢du3nyeckoil kapTHHE MUpa

65

O6o0matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAyYHBIX
MPEJICTABICHUI O IPUPOJIC

66

Pe3zepBHBI ypok. MarHuTHOE T10JIE.
DNeKTpOMarHuTHAs MHIYKINS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCHUTEJIBHOCTHU
Peze 1 ypok. KBanroBa. 3HKa.
68 aﬂel\lfl):;;zl};iT OHsMHHTH ];1 o 1 Eubmorexa ITOK
p https://m.eds00.ru/ff0d1784
acTpou3uKu
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET















