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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOTro
npenmera «®Du3uka» B o0Opa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Copnepxanue nporpamMMmbl 10 (UM3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalnpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4YeHUs (U3UKU HA YPOBHE CpeJHEro oOIiero oopa3zoBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMEeTHbIEe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHSA Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IpPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUEHHUS;
cozepkaHue yueOHoro npeamera «Ou3uKa 1mo rogaM o0ydeHHUs.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE ITPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHMU oOmpejaesseT XapakTep M pPa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHs] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOU KapTHHBI MHpa 00yJaromuxcs, B GopMUpoBaHUEe YMEHUN
OPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHIIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY kypca ¢u3MKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHUs MOJIOKEH Pl UIIEH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK IPUHIUIIBI €r0 MOCTPOCHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKU 3aBEPUIEHHBIM, OH
COIEPKUT MaTepHal M3 BCEX Pa3/esioB (PM3MKH, BKITIOYAET KAaK BOMPOCH! KIACCHYECKOH, TaK M
COBPEMEHHOM (hU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUU ¢ HEW MaTepuall Kypca GpU3HKH 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCMOJIb30BaHUE T'YMaHUTAPHOTO
noTeHIuana (U3NIeCcKoil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMH M SKOJIOTUUECKHUMH TIPOOIeMaMH.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonocuzayuu pealn3yerca IOCPE€ACTBOM BBCACHHUA OJOJIEMCHTOB COACPIKAHMA,
MOCBSAIIEHHBIX IKOJIOTHYSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TGXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PanruOHAJIbHOI'O ITPHUPOJ0ITOJIB30BAHUA U
AKOJIOTMYECKOM 0€30IaCHOCTH.

CrepkHEBBIMH 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpeIHEero oomiero oOpa3oBaHUs
SBISIIOTCSL  pu3uyYeckue TeopuH ((HOpMHPOBAHME NPEACTABICHUN O CTPYKTYpe HOCTPOCHHUS
bu3nyecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX NMPHUMEHHUMOCTH TEOPHH, IS ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CHCTEeMHO-ISATEIIBHOCTHBIN TIOJX0/ B Kypce (DM3MKH peaqn3yeTcs MPexae BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHsS Kypca
(GU3UKH — ITO UCMOJIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIECPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GHU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOPHBIX padoT,
MMPOBOAMMBIX IJIA KOHTPOJAd MW OLCHKH, OCYHICCTBIACTCA YYaCTHUKaAMU O6pa30BaTeJH)HOFO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KaObuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIIC/IOBAHHS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IO TPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIenseTcs pelIeHHI0 pacd€THBIX M KaueCTBEHHBIX 3a1ad. llpu stom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJJaHHOM (PU3NYECKON MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBbIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjela
Kypca, Tak ¥ UHTErpUpys 3HaAHMS U3 Pa3HbIX pa3iesoB. [ KaueCTBEHHBIX 3a/ad NPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (PU3MYECKUX SBICHMM U MPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (pu3MuUecKod MOAENTH A CUTyallMM HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanuamu PI'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
o0rmiero o0pa3oBaHUs JIOJHKEH M3y4daThCs B YCJIOBHSAX INPEIMETHOrO KabwHeTa (pU3MKH WIH B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3HKH T0JKHO OBITH HEOOXO0MMOE 1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUECKUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMOHCTpaliMOHHOE  00OpyJIOBaHHEe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIeUMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B TIPOrpaMMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMITUPUIECKUX U PYH/IAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 000pyAOBaHME Al YYEHMUECKUX IMPAKTUUYECKHX paboT ¢dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHUS JOJIKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIL.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

dopMHpoBaHHE HHTEpeca M CTPEMIICHHS OOYYaroIUMXCs K HAyYHOMY HW3YUEHHUIO IMPHPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBIICHUSIM;

(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS MaTepuu
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dopmupoBaHHe yMEHUH OOBSCHATH SBJICHUS C UCIOJNb30BaHUEM (PH3MUECKUX 3HAHUH U
Hay4YHBIX JI0KA3aTENIbCTB;

¢dopMHpoBaHUE TMPENCTaBICHUH O POy (PU3MKH AN Pa3BUTHs APYTrHX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOT .

JlocTiokeHre 3TUX Iejield o0ecrednBaeTCs PEIICHUEM CIEAYIONMMX 3a7ad B IPOoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HAaHWKH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYass MEXaHWKY, MOJICKYJISAPHYIO (HU3UKY, ODJIEKTPOAWHAMHKY, KBAaHTOBYIO (HU3UKY U
3JIEMEHTHI ACTPOPU3UKU;

dbopMUpOBaHHE YMEHMI NPUMEHATh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHMS] (U3NYECKUX
SBJICHUH B TIPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUH B IOBCEIHEBHON )KU3HU;
OCBOCHHE CIIOCOOOB PELICHUs PA3JIMYHBIX 3a]a4 C SIBHO 3aJaHHON (PM3MYECKON MOJENbIO, 3a/1a4,
[OJPa3yMEBAIOIUX CAMOCTOSTEIbHOE CO3/laHMe (PU3MUECKOW MOJENM, aZeKBaTHOM YCIOBUSIM
3a]a4u;

[OHUMaHWe (U3MUECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIIMSHUSA HA OKPYKAIOLLYIO CPELY;

OBJIQJICHUE METOJJaMH CAMOCTOSITENIbHOIO IUIAHUPOBAHUS M TPOBENEHUS  (PU3MUECKHX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTauud WHGOpMaluu, OIpPEIeIeHHs] JTOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YJIbTaTa;

CO3/laHHE YCIOBHUH JUIsl Pa3sBUTHS yMEHUH IPOEKTHO-UCCIEAOBATEIbCKOW, TBOPUYECKOU
JESATEIBHOCTH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE CpeAHEro oOmiero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (u3MKe nepeueHb JJaOOpaTOPHBIX U MPAKTHUECKUX padoT
ABIIIETCS PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOP MIpPOBEICHHS J1a00paTOPHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXcsl.



COJAEP/KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

Ousnka — Hayka o mpupoje. Hayunble MeToabl MO3HaHUS OKpyKarouero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (u3nyeckux sBieHUil u mporeccoB. Hayunpie runore3sl. Ousznueckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl TPUMEHUMOCTH (pU3HUYECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPAKTUYECKOHN JEITeIbHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBukeHHE. OTHOCUTEIBHOCTh MeEXaHM4YecKoro JBmxkeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemerienre, CKOpocTh (CpelnHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopanHaT. ClIoKeHHE NEpEMEIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMOIMHEHHOE nBIKeHHE. ['paduku 3aBHCUMOCTH
KOOpAWHAT, CKOPOCTH, YCKOPEHHMS, IYTH U NIEPEMEILLIEHUS MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBoOoHOE masieHune. Y cKopeHne cBOOOTHOTO Ma/ICHHS.
KpuBosnuHeiiHoe aBwxeHHe. J[BWKEHHWE MaTEpUAILHOW TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM TIO0 MOJYJII0 CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEHHas ckopocTh. [lepuom u

yacToTa obparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

Texumueckne yCTpOﬁCTBa N TPAKTHYCCKOC TMNPHUMCHCHUC. CIHUAOMECTP, ABMIXCHUC
CHapsA 0B, HCITHBIC U peMéHHLIC nepcaavn.

Jlemoncmpayuu
Mogenb cucTeMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKSHHOM MPOCTPAHCTBE.



Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YIioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LENIbIO OIpeIeJICHHs] MTHOBEHHON CKOPOCTH.

HccnenoBaHnre  COOTHOIIEGHUS ~ MEXIy  NyTSIMH,  HOPOHJCHHBIMH  TEIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

W3ydeHre ABMKEHUS IApUKa B BSI3KON YKUIKOCTH.

N3yuenune aBuxeHus teaa, OpOIIeHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroTona. MlHepuunaibabie CHCTEMBI
OTCUY€TA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuia. Bropoit 3akon Hpiorona mis
MartepuanbHoOi Touku. Tperuii 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3aKkoH BceMupHoOro TsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buasl TpeHus: (mMokosi, ckoibxeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koapdunuent tperns. Cuna conpoTuBIEHUS
IIPU JIBUKEHHUH TeNa B KUAKOCTH WM rase.

[TocTynaTenpHOE M BpallaTelIbHOE ABHKEHHE a0COIIOTHO TBEPOTO TENA.

MoOMEHT CcHJIBI OTHOCHTENBHO OCH BpameHus. [lmedo cwiibl. YcCaoBusS paBHOBECHS
TBEPAOIO TeJA.

Texumueckne yCTpOﬁCTBa H IMPAKTUYCCKOC IMPUMCHCHHUC: IMMOAIIHNITHUKH, JIBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEI.
Bropoii 3akon HeroTOHA.

N3mepenue cu.



CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHI/Ie CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJILXKXCHUA.
YcnoBus paBHOBecUs TBEPAOTO Tena. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Wzyuenue aBmxeHUs OpycKa 0 HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAMOIIUX B MPYXKHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yCHOBI/Iﬁ PaBHOBCCHA TBépI[Ol"O TCJa, UMCIOIICTO OCh BpalllCHUA.
Tema 3. 3akonsi COXPAHEHRUA 6 MeXaHUKe

Hmnynbc MaTepuaibHON TOYKH (TeJa), CUCTEMbl MaT€pUAJIbHBIX TOUYEK. MIMIynbC cuibl U
W3MEHEHNE UMITYJbCa Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus mMaTepuanpbHOW TOYkH. Teopema 00 HM3MEHEHHM KHHETHUYECKOU
DHEPIHUH.

[TorennuanbHas sHeprus. [loTeHnmanpHas 3Heprus ynpyro 1eGpopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3HEeprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHI)HBIG 1 HCEIIOTCHIHAJIBHBIC CHUIJIBI. CBs3b pa60Tr,1 HCIMMOTCHIHAJIBHBIX CHII C
H3MEHEHHEM MEXaHMIECKON SHEPTHUU CUCTCMBI TCII. 3akoH COXPAaHCHUA MEXaHUYECKOH OHEPIUH.

anyme " HCYIIPYTHEC CTOJIKHOBCHMU.

TexHu4eckne yCTpOMCTBA M NMPAKTUYECKOE NMPHUMEHEHHE: BOJOMET, KONEP, MPYKUHHBINA
MIACTOJIET, BUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHne aOCONOTHO HEYNPYroro yaapa € MOMOINBIO JBYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHUEM MEXaHMYECKOM SHEpPruu Tella Ha
IpUMepe PacTsHKEHUsI PE3UHOBOTO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Moziekyn. KonudecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KUHETUUECKOU TEOPUHU
ueanpHOro rasa. AOCONIOTHas TeMmIepaTrypa Kak Mepa CpeaHed KHHETHYeCKON SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe MpeIcTaBlIeHUe H30MPOIIECCOB: N30TEPMA,
u30Xxopa, nzodapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITEl, OKa3bIBAIOIIUE JAUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu MoOJIEKys
OpPTraHUYECKUX COETMHEHUI.

OnbIThl 0 AP PY3UH KUAKOCTEHN U ra30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita IlTepHa.

OnBITH, TOKA3bIBAIOIIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSI.
Moienb, WIUTIOCTPUPYIOLIast IPUPOJLY AaBJIEHHs ra3a Ha CTEHKH COCy/ia.

OnbITHl, MIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS HI€AIBHOTO r'a3a, H30MPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Ompenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEeHHM 0O0BEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTo Ta3a.
Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckasi cucrema. BHYTpeHHSIE >HEprusi TEPMOAMHAMHYECKOM CHCTEMBI U
cnocoObl e€ u3mMeHenus. KomauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprHsl OAHOATOMHOTO



naCaJIbHOro rasa. BI/II[BI TCILIONCpCAaYn: TCILJIOMIPOBOAJHOCTh, KOHBCKIUA, U3JTYUCHUC. YI[GJILHHSI
TEMI0EMKOCTh BCIIICCTBA. KomndecTBO TEIIIOTHI IIpu TCIuIonepeaayc.

[Tonstue 06 angmabatHoM mpouecce. [lepBelii 3axkoH TepMmoauHamuKu. [IpumeHeHue
MIEPBOr0 3aKOHA TEPMOAMHAMHUKHY K H30mporeccaM. [ padudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMoCTh PO1IECCOB B MPUPO/IE.
TemoBele MamuHbl. [IpuHIMIBL AelicTBUA TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPIUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictusi teruoBoi mammuel. Lukin KapHo n

€ro KOB(i)(bI/II_II/IeHT IIOJIE3HOTO ﬂCﬁCTBHH. DKOJIOTHYECKHE HpO6J’IeMH TCIINIOOHEPTCTUKU.

Texumueckne YCTpOﬁCTBa U IIPAKTUYCCKOC IIPUMCHCHHEC. [OBUIATCIIb BHYTPCHHECTO
CropaHus, OBITOBOI XOJIOAWJIbHUK, KOHAUITUOHCP.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEpPruu Teja IpPU COBEPUICHHM pPAOOTHI: BBUIET MHPOOKU U3
OYTBUIKH TOJl JEHCTBHEM CXKaTOTO BO3JyXa, HarpeBanue 3(upa B JATYHHOH TpyOKe MyTEéM
TpeHUs (BUICOAEMOHCTPAITSA).

M3MeHeHHe BHYTpEHHEH sHepruM (TeMIieparypsl) Tejia pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOpaHUsl, pEaKTUBHOT'O JIBUTaTeJIsl.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[Tapoo6pazoBanue u konaeHcalus. Vcnapenue u kunenue. AGCONIOTHAs U OTHOCUTEIbHAs
BJIQXKHOCTh Bo3Ayxa. HacklmeHHbIM map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Tsépnoe teno. Kpucrannmuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuasbl. [lnaBneHume M kpucramumsanus. Y IeiabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOro OajaHca.

TexHuuyeckue ycTpoicTBa M NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTUU  IIOJIyYE€HUS COBPEMEHHBIX MAaTepuaigoB, B TOM  YHCIE
HAaHOMAaTEPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue IIpU MOHUKCHHOM JaBJICHUU.



CrniocoObl U3MepeHus BIKHOCTH.
HaGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBRA.
JleMOHCTpaLus KpUCTaJUIOB.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepeHre OTHOCUTENBHOU BIIaKHOCTH BO3yXa.
Pa3znea 4. diekTpoauHaMuKa
Tema 1. Dnexmpocmamuka

OnekTpuzauusi Ten. OJeKTpUueckuil 3apsa. JlBa Buaga dJIEKTPUYECKUX  3aps]lOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsnoB.  3akon  Kymona. TodeyHBIH  SIEKTpUYECKUN  3apsill.
OnekTpuueckoe moje. Hampsxk€HHOCTh 3ieKkTpudeckoro mojis. [lpuHiun cynepno3unuu

QJICKTPHUUYCCKUX roJielt. JInanm HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITOJIA.

PaGora cun QJICKTPOCTATHYCCKOI'0  IIOJIA. ITorennman. Pa3HOCT, MOTEHIIMANOB.
HpOBOI[HI/IKI/I " JUBJICKTPUKH B SJICKTPOCTATUYICCKOM II0JIC. I[I/ISJ'ICKTpI/I‘{eCKaH IMPpOHUIIACMOCTD.

OnektpoéMkocTs. KonaeHcaTtop. DIeKTpOoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHH4YeCcKrEe YCTpPOMCTBA M MPAKTHYECKOE MNPUMEHEHHE: HJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIT JAEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TTOJIE 3apsHKEHHBIX TEl.

IIpoBOIHUKY B ATIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBHCHMOCTD BHCKTpOéMKOCTI/I INIOCKOI'0  KOHZACHCATOpa OT IUIomaad  IUJIaCTUH,
pacCTodHNA MEKAY HUMHU U ,ZII/ISJ'IeKTpI/IquKOI\/II IMPOHUIIACMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. McTOUHMKHM TOKa.
Cuna Toka. [locTossHHBII TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

3H€KTpI/I‘IeCKOe COIIPOTUBJICHUC. Y aenbHOE COIIPOTUBJICHUC BCIICCTBA.
HOCJ’IG,I[OB&TGJ'IBHOC, napaajiCJbHOC, CMCIIAHHOC COCAMHCHUE IIPOBOJHHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIeHa. MOmHOCTb 3IEKTPUIECKOTO TOKa.

DNEKTPOABMKYIIAs CUjla U BHYTPEHHEE COMPOTUBICHUE UCTOYHHUKA TOKA. 3akoH OMa st
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAIIIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass H TNPUMECHAs MPOBOJUMOCTh MOIYHPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

ONEeKTpUYecCKU TOK B pacTBOpax M paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JUCcCOIanus. DIEKTPOIIN3.

DNEKTpUUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSTENbHBIN pa3psaa. MonHus.
ITimazma.

TexHu4ecKre yCTpoCTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WCTOYHHKH TOKa, »JJEKTPOHArpeBaTelIbHbIE MPUOOPHI, OSJIEKTPOOCBETUTEIBHBIE TPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BaKyyMHBIH  JHOA, TEPMUCTOPHI H  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHUJIBI TOKA W HAIIPSIKCHU.

3aBUCHUMOCThH COIIPOTUBJICHUA MNWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIMHBI, IIJIOINAIU
MONEPECUYHOTO CCUCHUA U MaTCpUaa.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IIEKTPOABMKYIIEH chibl. KOpoTkoe 3aMblKaHHE TraJbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBHCHMOCTD COMMPOTUBJICHUA MECTAJIJIOB OT TCMIICPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJTUTOB.



HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.
OIIHOCTOpOHHSISI MpOBOAMMOCTDL JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHne  3IEKTpOABMKYIIEH CHUJIbl HMCTOYHMKA TOKAa H €0  BHYTPEHHErO
COIIPOTHUBJICHHUS.

Hab6monenue anexrpoinusa.
Me:xknpeaMeTHbie CBI3H

N3zyuenune kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS € Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uUeckas BeEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pemieHUe CUCTEMbl  ypaBHEHUH, JuHeiHHas (QyHKuus, mapabona,
runep6ona, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXICCTBO, BEKTOPHl M WX MPOEKIMH HA OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBM)KEHUE B XKUBOW mpupone, Juddysus, ocMoc, TenIo00MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONIEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus. AUCKPETHOC CTPOCHUC BCHIECCTBA, CTPOCHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHasA Macca, TCIIJIOBBIC CBOMMCTBA TBépI[I)IX TECII, )KI/II[KOCTGI\/’I U Ta30B, JJICKTPUYCCKUC
CBOMCTBA MCTAJUIOB, JICKTPOJIUTUYCCKAA AUuCCoUanusd, raJiBaHuKa.

l'eoepaghus: BnaxxHOCTh BO3TyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonoeus. npeoOpa3oBaHUE IBUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHUE 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHMKE (pakera,
BOJOMET M Jpyrue), JBUTATEeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIONJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyY€HUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJIEKTpOHArpeBaTeibHble NPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHL, TalIbBAHUKA.



11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTrosHable MaruuThl. B3amMmojeiicTBHE MNOCTOSHHBIX MAarHuTOB. MarHmTHOE IIOJIC.
Bekrop marauTHONM MHAYKIMU. [IpuHIMI Cylieprno3uuuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM
nHaykiuu. KaptruHa TMHUNA MAarHUTHON MHAYKIUK MOJIS TOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MpOBOJHMKA ¢ TOKOM. KapTWHa JNMHUIA WHIYKIIMM MAarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O MPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammnepa, €€ MOyJIb U HAIIPaBIICHUE.

Cuia JIopeHua, eé MOAYJIb W HaIIpaBJICHHUC. I[BI/I)I(CHI/IC 3ap;1>1<eHH0171 qaCTUullbl B
OJHOPOIHOM MArnMTHOM II0JIC. PaboTta cuibel HopeHua.

SIBeHME ONEKTPOMAarHUTHOM MHAYKIMHM. IIOTOK BEKTOpa MAarHUTHOW WHAYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu dapazes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMKYIIAs CUIa MHIYKIUU B IPOBOJHMKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HHE CAMOMHIYKIIMU. DIEKTPOIBHIKYILAS CHUJIa CAMOMHAYKLIUH.
DHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOﬁCTBa U HOPAKTHYICCKOC TPHUMCHCHUC. TIOCTOSAHHBLIC MAIrHHWTHI,
SJICKTPOMAIrHMThI, DJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI[, MHAYKIITUOHHAA ICYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.
JIuHUY MHIYKIMY MarHUTHOTO TOJIS.
BzaumopeicTeue AByX NPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.



ITpaBuio Jlenua.

3aBHCHMOCTD BHCKTpOI[BH)ICYH_IGfI CUJIBI MHAYKIIMKU OT CKOPOCTU U3MCHCHUA MArHUTHOTIO
IIOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3yuyeHnne MarHuTHOTO T10JIs1 KaTYLIKH C TOKOM.

HccenenoBanue 1elCTBUSA IOCTOSSHHOIO MAarHATA HA PAMKY C TOKOM.

HccenenoBanue siBIEHUS 2IEKTPOMArHUTHOM MHIYKIUU.
Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KOae0anus

Konebarenbnas cucrema. CBoOoaHbIE MexaHMuYeckue Kkolebanus. [apMmoHMYeckue
konebanus. Ilepuon, dacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBII MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUIX.

KoneGartenbubiii  koHTyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS B HA€aIHLHOM
KOoe0aTeJIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHHYECKUMH U  DJIEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEAJbHOM KojeOaTeabHOM

KOHTYpE.

[IpencraBinenue o 3aryxarolux KojeOaHUsX. BbIHyX1eHHbIE MexaHHUYecKue KosieOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[lepemennbii Tok. CHHYyCOUIaNbHBIA NEPEMEHHBIM TOK. MOLIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenaya W HOTPEOIEHUE DICKTPUUYECKON SHEPrum.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KymnbTypa ucnoiab30BaHUS

SJICKTPOSHEPTHHU B MMOBCEOHEBHOM KM3HU.

TexHudeckue YCTpOﬁCTBa U TPAKTUUCCKOC MPHUMCHCHUC!: BHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK,
TeHepaTop NEPEMEHHOTO TOKA, JIMHHUU 3JICKTPOIICpEaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeNbHON cUCTeMbI (TIPYKHHHBINA MU MaTeMaTHYeCKHA
MasITHHK).

Hab6nronenue 3aryxaronumx KojieOaHui.
HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) Ui
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu MOCIENOBATEIbHOM COSAMHEHUHM PE3UCTOpa, KATYIIKA WHAYKTUBHOCTH H
KOHJICHCATOpa.

Mogenb IMHAN 3IEKTPOIIepeSadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBHCUMOCTH TIEpUOJIa MaJIbIX KOJIeOaHHH rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Tpy3a.

HccnenoBanne MnepeMEHHOr0 TOKA B ILENM W3 IOCIEAO0BATENbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexannueckue BOIHBI, YCIOBUS pactipoctpanenus. [lepuon. CkopocTh pactpocTpaHeHuUs
u januHa BonHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS W3JIYYEHHUS AJIEKTPOMATHUTHBIX BOJH. B3ammuas
opueHrtanus BekTOpoB E, B, V B anektpoMarautHoil BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaxX€HHe, MpeloMIIeHue, Moispu3anus, Audpaknus, wuHtepdepenius. CKOpocTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 3JEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[TpyHIMIIBI pagUOCBS3U U TeAeBUACHUA. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIeH cpebl.

TexHuuyeckue ycTpoiiCTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJlbHble€ MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, pajiuONpUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHHK 3BYKA.

Ha6J'IIOIleHI/IC OTPAXKCHUSA U NPCIIOMIICHUA MCXaHNYCCKUX BOJIH.

Hab6nronenue natepdepeHuu U UG pakiini MeXaHUIeCKUX BOJTH.



3BYKOBO pe30HAHC.

HaGmroienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOH M YacTOTOU
KOJIeOaHUIA.

HccnenoBanne  CBOMCTB — DJICKTPOMArHMUTHBIX — BOJIH:  OTPaKEHHE, IMPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacpoCTpaHEHUE CBETA B OJJHOPOJHOM cpeje.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHue HM300paKCHUN B IJIOCKOM
3epkaJe.

[Ipenomnenue cBera. 3aKkOHbBl THpeloMIIeHHs cBeTa. AOCOJIOTHBIM IOKa3arelsb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHbll yros IMOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cseta. CiioxkHbIl cocTaB 6enoro csera. L{ser.

CoOuparomue W pacceuBaromye JITUH3BL. ToHKasg smH3a. DOKYCHOE pacCTOSHHE U
ONnTHYecKas cuijia TOHKOHM JuH3bL. [locTpoenune nzodpakeHuil B cOOMpArOIUX U pacCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HHrepdepenuns cBera. KorepeHTHble HMCTOUYHUKH. Y CIIOBHA
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX

KOTCPCHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HaOMIOJIEHHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpocTBa W MPAaKTUYECKOE NPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
HpO@KHHOHHBIﬁ arrmapar, MHKPOCKOII, TCJIIECKOII, BOJIOKOHHAad OIITHKA, )II/I(l)paKHI/IOHHaSI
peueTKa, MOJIIPOUL.

Jlemoncmpayuu

[IpsaMonuHeiiHOe pacnpocTpaHeHHe, OTpakeHHe M MpejomieHue cBeta. OnTuyeckue
npUOOPBHI.

ITonmHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

MO,Z[eJII/I MHKpPOCKOIIa, TCJICCKOIIA.



Hab6nronenue natepdepeHIinm ceera.

HaGmonenue nudpakiuu cBera.

HabGnronenue qucnepcuu ceerta.

[TomrydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Toryuenue crniekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenHue mokasarens mpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.
Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH

['paHuIpl NPUMEHUMOCTH KJIAaCCMYEeCKOW MexaHHWKHU. [locTynaTel crnenuanbHOM TeopHuu
OTHOCUTCIIFHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPHHIIHII
OTHOCHUTEJILHOCTH DUHINTEIHA.

OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAIlEHUE JITHHBI.

DHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTHIIHI.

CBs13b MaccChl C SHEPTHEH U UMITYJIHCOM PEIIITUBUCTCKOM YaCTHUIIBI. DHEPTHUS TTOKOS.
Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronsl. Dopmyna [1nanka cBsizu >HEprun (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
dboToHa.

OtkpeiTne u wuccienoBanue Goroddpdexkra. Ombitet  A. [I'. CromeroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotoddpdexra. «KpacHas rparuma» Gororddexra.

JaBnenue cBera. OnwiTe! [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpOHCTBa U NPAKTHUUECKOE MpUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
CoJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.



HccnenoBanue 3akoHOB BHeMHETO GoTorddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -uactui. Ilnanerapnas

monenb atoMa. [loctymarer bopa. M3nydenue u mornomieHre GOTOHOB MPHU MEPEXOE aToma C

OJIHOTO YpOBHSI SHEpruM Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEW B3HEpPruM aroma
BOJIOpOAA.

BousiHoBeie cBoMicTBa yacTull. Bosusl ne bpoisa. KopnyckyisipHO-BOJIHOBOM Ayan3M.
CHoOHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHE.

TexHuueckue yCTpPONCTBA U IPAKTHYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIM aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbiX CleKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HabGmronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHThI,  JIOKa3bIBAIOIIME  CIOXKHOCTH  CTPOGHHUS  sifpa. OTkpsbITHE
pangnoaktuBHOCTH. OnBITE Pe3epdopaa mo onpeneeHnio coctaBa paJMOaKTHBHOTO H3JTYYICHUS.

CsoiicTBa am,q)a-, 6eTa-, raMma-usJIydCHUs. Bausxaue PAAUOAKTUBHOCTH HaA KUBBIC OPTraHU3MBbI.

OTxkpbITHE IPOTOHA U HelTpoHa. Hyknonnas monens sapa I'eitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnsl.

Anbda-pacniag. DIeKTPOHHBIM M MO3UTPOHHBIM OeTa-pacmaa. ['amMMma-uznydyeHue. 3aKOH
PaIMOaKTHBHOTO PacIaja.

OHeprus CBS3U HYKJIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl sapa.
Snepusle peakunu. [lenenue u CUHTE3 SOED.

SAnepubiii  peaktop. TepmosimepHblii cuHTe3. [IpoOaeMbl W MEpPCHEKTUBHI  SIECPHOM
SHEPreTHKU. DKOJIOrHYECKHEe aCIeKThI SEPHON SHEPTETUKH.



DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTto1b1 HaONIOAEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHULI.
OyHaMeHTaIbHBIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHu4yeckue yCTpOMCTBa M MPAKTUYECKOEC MPUMEHEHHE: I03UMeTp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYrK HOHUBUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTtorpadusm).
Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

OTanel pa3sBUTHA  ACTPOHOMHH. HpI/IKJ'IaI[HOC H  MHPOBO33PCHUYCCKOC 3HAUCHHC
ACTPOHOMMUM.

Bun 3Bé3nHor0 HeOa. Co3Be3us, spKue 3BE3IbI, IUNIAHETHI, UX BUIUMOE JBHKEHUE.

ConHeyHast cucreMa.

Connue. ConHeunass akTuBHOCTh. Mcrounuk sHeprun ConHioa M 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
IJIABHOW IIOCJIENOBATEILHOCTH. 3aBUCUMOCTH «MacCa — CBETHMOCTBY» [UIS 3BE3[ TJIABHOK
MOCJIEI0OBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABICHUS O

MPOUCXOKACHUH U BoJoNMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mineunsrii [TyTe — Hama ["anakTtuka. [Tonoxxenue u nmwxkenne Connia B [Namaktuke. TUmsl
rajgakTuk. PaguoramakTuku u kBazapsl. YEpHBIE IbIPHI B sAPAX FajJaKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO0ma. Pasberanme ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe nsnydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yyenuueckue nabarooenus

Habnronenns HEBOOPY:KEHHBIM TTIa30M C UCHOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJICNICHUs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3US
CeBepHOro noiaymapus u spKue 3BE3/IbI.

Hab6nronenus B reneckon JIynsl, mraner, Mieunoro [Tytu.

Oo0o0maroniee NOBTOpeHne



Pons ¢u3nkn W acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW U
ITUYECKON cdepax [eATeNbHOCTH YelOoBeKa, pPOjdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUIN O IPUPOJIE.

MemnpeuMeTHHe CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBisieTcss ¢ y4€ToM
COZIEPKATEIbHBIX MEXKIIPEMETHBIX CBS3€H € KypcaMH MAaTeMaTUKd, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnuvle nouwsimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJIC]Ib, H3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMbl YPaBHEHHH, TPUTOHOMETpUYECKHE (YHKLIHUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M HX
IOPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIMIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIA U IUIOCKUX QUTyp U 00bEMa Tel.

buonocus: snexTpuyeckue SBIEHUS B JKUBOM MpPHUPOAE, KoJeOaTeabHbIE [BUKECHHUS B
KUBOW MpPUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM Npupoje, ACHCTBUE pajualdd HA >KUBBIE
OpraHU3MBl.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TOJIOCAa 3€MJIM, 3aJ€KU MarHUTHBIX pyl, (HOTOChEMKA 3eMHOMN
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: IMHUM DIIEKTPOIEPENay, T€HEPATOP IEPEMEHHOIO TOKA, JJEKTPOJBUIaTEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpeIHEro oOIIero oOpa3oBaHMS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE Pe3yJbTaThl OCBOCHHS yueOHOro mpeamera «Du3uka» IOJHKHBI OTPaXaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYarolUXcsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuImpeHre >KM3HEHHOTO OMNbITa M OIbITa ACATEIHLHOCTH B MPOIIECCE pealn3alii OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHcKoOro BOCIIUTAHUS:

C(i)OpMI/IpOBaHHOCTb Fpa)K,HaHCKOfI IIO3UIIUHN o6yqa}0meroc;l KaK aKTHBHOIO H
OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6H.I€CTB8.;

MNPUHITHE TPAJUIUOHHBIX OOIEYETIOBEUECKUX TYMAHHUCTHUUYECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTb BE€CTH COBMCECTHYIO ACATCIIBHOCTH B HMHTEPECAX T'PaAXKIAAHCKOI'O 06HI€CTBa,
Y4aCTBOBATh B CAMOYIIPABJICHUH B O6pa30BaTeJ'ILHOI\/’I OpraHusaluvu,

YMCHUC B3aUMOACUCTBOBaTh C COIMAILHBIMU HHCTUTYTaMU B COOTBCTCTBHUU C HX
q)YHKI_II/IHMI/I N Ha3HAYCHUCM,

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;
2) IaTPHOTHYECKOT0 BOCITUTAHMSI:
c(OpPMHPOBAHHOCTb POCCUHCKOM Ipa)/1aHCKONW MAEHTUYHOCTH, IaTPUOTU3MA;

ONEHHOCTHOC OTHOIICHUC K TOCYyAapCTBCHHBIM CHMBOJIAM, IOCTHXCHUAM pOCCHfICKPIX
y‘{éHLIX B 00acTu (I)I/I3I/IKI/I U TCXHHUKU,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YKCJIE B I€ATEIbHOCTH YYEHOTO;

OCO3HAaHHUC JIMYHOTO BKJIaAa B TIOCTPOCHHUC yCTOﬁ‘-IHBOI‘O 6yI[yH_[CFO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:



ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIOYAsi 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO
(bu3HIEeCcKOi HayKe;

5) Tpy10BOro BOCIIUTAHUS:
UHTEpEC K pasIu4HbIM cdepaM NpoPecCUOHANBHON JESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei

HpO(l)eCCI/II/I H PCAJIN30BLIBATDH COOCTBEHHBIE YKU3HEHHEIE IIJIaHBbI;

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (PU3MKH HA
MPOTSKCHUH BCEH KU3HHU;

6) 9K0JIOrH4YeCKOr0 BOCIIUTAHUS

cOpPMHPOBAHHOCTh 3KOJIIOTMYECKON KYJIBTYpPbI, OCO3HAHHE TIJI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYILIECTBJIEHUE IEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJI€N YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacimpCHue OIblTa JACATCIbHOCTH 3KOJIOTrMYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
WMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMHPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUC IICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCEC U3YUYCHUA (I)I/I3I/IKI/I
OCYHICCTBJIATE MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTE MHAWBUAYAJIIBHO U B TPYIIIC.

METAIIPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
Bba3oBble Jornyeckue aeficTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJU3UpoOBaTh MpobiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OnpeacIATh HEIN OCATCIIBHOCTH, 3a/laBaTh MapaMeTpPbl U KPUTCPUH UX JOCTHIKCHUSA,
BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPECUYHNA B paCCMATPHBACMBIX (I)I/I3I/I‘-IeCKI/IX SAIBJICHUSAX

pa3pabaTbIBaTh IJIAH pelIeHUs MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINXCA MaTepUaIbHbBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBBI B JACATCIBHOCTH, OLCHHWBATH COOTBECTCTBUC PE3YJILTATOB ILECJIAM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHHUPOBaTh M BBINOJHATH pabOTy B YCJIOBHUSX pEalbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.
ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH TOHSATHUSMU U METOJAMH (PU3NUIECKOM
HaYKU;

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICNOBATEIbCKOW U TPOCKTHOH IEATEIBHOCTH B 00JIACTH
(GU3UKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIIFHOMY TIOMCKY METO/IOB PEIICHHS 3a/1a4
(U3HYECKOTO COAepKAHUS, MPUMEHEHHIO Pa3IMYHBIX METO/I0B MTO3HAHWS;

BJIQJICTh BUJAMH JICATCIHHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIUH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3lIMYHBIX Y4YEOHBIX CHTyallMsX, B TOM YHCIE TIpU
CO3IaHUH YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TIPUYUHHO-CJICJICTBEHHBIC CBS3W W aKTyaJIM3WPOBATh 337ady, BBIIBUTATH
TUIOTe3y €€ peIlleHHs, HAXOJWUTh AapryMEHThI JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,

3a/1aBaTh apAMETPBI U KPUTEPHUU PELICHUS;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YyJIbTAaThl, KDUTHUYCCKN OLICHUBATDH
HUX JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX,

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33J]a4 B 00Pa30BATEIbHOMN JACATEIHHOCTH, B TOM
qrclie PU U3YYeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HAHUS 1O (HU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTeil;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUruHaJIbHbBIC ITOAXOAblI U PCIICHU A,

CTaBUTh HpO6J’IeMI>I " 3a71a4u, JOIMYyCKAOIHUE aAJIbTCPHATUBHBLIC PCIICHU .

Pabora ¢ nnopmanmeii:

BJIAJICTh HaBBIKAMH IOJIydyeHHs] MHPOpMaUU (U3MUECKOTO COJEpKAHUS M3 HCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOWMCK, aHaIMW3, CHUCTEeMaTHU3alHui0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMYHBIX BUJOB U (GOPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

HCIIOJIB30BaTh CPEACTBA I/IH(l)OpMaHI/IOHHI)IX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3AIMOHHBIX 33Jad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOI 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJepKaHUsS B PA3IUYHBIX (opMmarax ¢ yu&€ToM

Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MpCACTaBJICHUA U BU3YyaJIU3alluu.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISATH OOIICHHUE HA ypOKaX (PU3UKU U BO BHEYPOUHOH JEATEIHLHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEJCTB;

IMOHUMATh U UCIIOJIB30BaTh NPCUMYILICCTBA KOMaHI[HOﬁ u HHHHBHﬂyaHBHOﬁ pa6OTLI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX JAECUCTBUN C YyYETOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

INpUHHUMAaTb LOCJIN COBMECTHOM ACATCIIbHOCTH, OPraHHU30BbIBATH W KOOPAWMHHPOBATDH
JEUCTBUS MO €€ JOCTHIXKEHHMIO: COCTaBJIAThH IJIaH ﬂeﬁCTBHﬁ, pacupeaciiiTb poJIkn C y‘IéTOM

MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJIa M KaXJOT0 YYaCTHHKA KOMAHJbI B OOIIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IMPOEKThI, OLUEHUBATh WUJIEU C MO3ULUUU HOBU3HBI, OPUTMHAIbHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIATL IMO3UTUBHOC CTPATCIMYCCKOC IIOBCACHUC B pPA3JIMUHLIX CUTyallUuAaX,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/IC, OBITH WHHUIIMAaTHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENbHYIO JIEATENBHOCTh B 007acTH (DU3UKH H
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M KA4e€CTBEHHBIX 33J]a4, IUIAH
BBITIOJIHEHUS] TMPAKTUYECKOH paboThl ¢ y4YETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacmpiaTh paMKH yqe6Hor0 npeaMeTa Ha OCHOBC JIMIHBIX HpeﬂHOHTCHHﬁ;

JieTlaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, Opath Ha ce0si OTBETCTBEHHOCTH 3a
perieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOcOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO OHPYIUIMH B 00MacTd  (HU3HKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTb OLICHKY HOBLIM CHUTYyallUsAM, BHOCHUTHb KOPPCKTHBBI B JACATCIBbHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECJISAM;

BJIaJACTh HaBbIKaMU M03HaBaTeILHOMN pe(bJ'IeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX HefICTBHfI
N MBICJIMUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/If/’I;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU JIUIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETB OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PEILICHUS I10 UX CHUXKCHUIO;

[IPUHUMATb MOTUBBI M ApIyMEHTBI APYIUX [IPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;

IpUHUMATh ce0sl, TOHMMasi CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIHOCTH;

IpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OMIUOKH.

B mporecce moctmkeHust TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MTPOrpaMMBbI IO (pr3HKe ISt
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaIONIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN

HHTCIICKT, npez[nonaralomnﬁ C(i)OpMI/IpOBaHHOCTI:ﬁ

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh TTOHUMATh CBOE 3MOIMOHATILHOE COCTOSIHUE,
BUJICTh HAIPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIMpoBaHus, BKJIFOYAOOICTro CaMOKOHTPOIJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTh 3a CBOE ITOBCACHHUC, CIIOCOOHOCTH aIalITUPOBATBCA K OMOUHWOHAJIIbHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OBITh OTKPLITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKECHHIO L€ M YCHEXYy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHNCTBOBATh HCXO/s U3 CBOMX BO3MOKHOCTEH;

OMIIaTHUU, BKHIOanOHleﬁ CIIOCOOHOCTH ITOHMMATh OMOIHOHAJIBHOC COCTOAHHUE JOPYTHX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBIICHUN O6H.ICHI/I$I, CIIOCOOHOCTB K COYYBCTBHUIO U COICPCIKNBAHUTIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaUBATh OTHOIICHUS C APYTHMMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTbh KOH(INKTHL.

HNPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 10 kJiacce nmpeMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHHI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHPOBAHMH COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH;



YUUTBIBATh TPaHMIBI MPUMEHEHMs] HM3YYEHHBIX (U3MUECKUX MOJeNeil: MaTepuaibHast
TOYKa, MHEpLHalbHas cucTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENU
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIN ICKTPUUECKUH 3apsj IPU pELICHUU
bu3nyeckux 3anay;

pacrno3HaBaTh (pU3MUECKHe sBJICHUS (IPOIECCh) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOpHUM CTPOSHUS BEIIECTBA WM DIEKTPOIUHAMUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE NaJeHHUE Te,
JIBUKCHHE 10 OKPYXKHOCTH, WHEpLUs, B3aumMmojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUE 00bEMa Tell NMpHU HarpeBaHUU
(oXJ1aXIeHNUHN ), TETJIOBOE PAaBHOBECHE, MCTIAPECHUE, KOHICHCAIUS, TUIABJICHUE, KPUCTAILTH3AINS,
KHUIICHUE, BJIAKHOCTh BO3JlyXa, MOBBLIIICHHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyzie, CBs3b MEXKIY IapamMeTpaMH COCTOSIHHSI ra3a B HM30MpOIeccax, JJIEKTPU3aIus Tell,
B3aMMOJICICTBHE 3aps/I0B;

OIMUCBIBATh MCXAHUYCCKOC IABUIKCHUC, NCIIOJIb3Ys (bPISI/I‘IeCKI/IC BCIIMYHHBI: KOOpJAHWHATA,
MyTb, NCPEMCIUICHUEC, CKOPOCTh, YCKOPCHUC, MACCa TCJIa, CUJId, UMITYJbLC TCJId, KMHCTHUYCCKAd
OHCPIruA, IMNOTCHLUAJIIbHAA OJHEPIUA, MCXaHHMUYCCKasa pa60Ta, MCXaHHUYCCKasA MOIIHOCTbL; IIpU
OMMMCAaHUMW MPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMLBICJI  HMCIIOJIB3YCEMbBIX  BCJIIMYHMH, HX
0003HaYEHUS U CAWHHNIIBI, HAXOAUTH (I)OpMy.]IBI, CBA3BIBAOIINC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY
C ApYTvMMHU BCINYHNHAMU,

ONMCHIBATh H3YYECHHBIE TEIUIOBbIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOIb3Ys
¢usnueckue BEIMYMHBI: JaBJIEHUE Tas3a, TEMIlepaTypa, CpEeAHssl KHHETHYeCKas HHEeprus
XA0THYECKOT0 JBMXKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUUHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrusi, padoTra ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU OMHUCAHUM MTPABUIIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICT MCIIOIB3YEMBbIX BEJTUYHMH,
UX O0O0O3HAYEHWS U EAUHMIIBI, HAaXOJIUTh (OPMYJbl, CBS3BIBAIOLIME JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA WM JJIEKTPUUYECKUE SIBICHHUS
(mpotiecchl), UCHONIB3YST (PU3NUYECKUE BEIWYMHBI: AJIEKTPUUYECKUI 3aps]l, AJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAIOB; IPU ONUCAHWM IPABHIIBHO
TPAKTOBATbH @HSHHGCKHI}’I CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HaueHust u CIAUHUIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUYUHAMU;

aHAJTM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, HUCHOb3ysd (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BceMupHoro TtsaroteHus, |, Il u 1l 3akonsl HploToHa, 3aKOH CcoOXpaHeHUs
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOIIpaBUsl MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30Bble 3aKOHBI, CBSA3b CpelHEH KHHETUYECKOW HHEPrMHM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIiepaTypoi, MEepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUYECKOrO 3apsia, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYK (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

00BSICHATH OCHOBHBIC NIPUHIUIIBI JEHUCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3iandaTtb YCIOBUA UX 0€30IaCHOr0 HCIOIL30BaHUS B HOBCC}IHGBHOI\/'I KU3HU,

BBITIOJHATE OKCIIEPUMCHTBI IO HCCIICAOBAHUIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUU U IponeccoB €
UCTIONIB30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEpEHWi, TMpu dSToM  (HOpMyIHpOBaThH
npoOnemMy/3ajady W TUIOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUs, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOBI;



OCYILLECTBIIAATh MNpPSIMbIE M KOCBEHHbBIE H3MEPEHUs (QU3MUECKUX BEIMYMH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBII CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJICIOBATH 3aBUCUIMOCTH MEXTy PU3NICCKUMHU BEITMUYNHAME C UCIIOJIB30BAHUEM MIPSIMBIX
U3MEpPEHMl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pPE3YyJbTAaThl IMOJIYUYEHHOM
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHUAEC TaOMuI, W TpaduKoB, AenaTh BBIBOABI IO
pe3yJibTaTaM HCCIIeI0BaHuUs;

coOnrofarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUH HCCIEAOBAaHUNA B paMKax
yu4eOHOTO0 OJKCIIEPUMEHTa, YUeOHO-UCCIICOBATEILCKOH UM MPOCKTHOW JESATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pewath pacu€THbIE 3aJayd C SIBHO 3aJJaHHOM (U3MUYECKOM MOJENbI0, HCHOJb3Ys
(du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJlN3a YCJIOBHS 3a7audl BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEIMUHHBI,

peliaTh KauyecTBEHHbIC 3a/layi: BBICTpaMBaTh JIOTMUECKH HEMPOTUBOPEUMBYIO IIETIOUYKY
paccyXJIeHH ¢ ONOpOoN Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCTIONB30BaTh TIPH  pEIICHHH Y4YeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHIpPETAlMH U MPEICTaBICHHUS Yy4eOHOU u
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

NPUBOANUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUUECKUE 3HAHMS 10 (U3MKe B TOBCEIHEBHOW JKM3HM JUIs
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMsI 3/I0pOBbsI U COOJIIOZICHNS HOPM KOJIOTHYECKOTO MOBE/ICHUS B OKpYXKaroIlel cpere;

paboTaTh B IPyIIe C BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh PabOTy
TpymIibl, palydOHAJIBHO PpPacnpeacisiTb 00sI3aHHOCTH " IJIaHUPOBATb ACATCIIBHOCTL B
HECTaHJAAPTHBIX CHUTYAIlMsX, aJICKBATHO OICHWBATH BKJIAJ KaXJIOTO W3 yYaCTHUKOB TPYIIBI B
pelIeHHE paccMaTpUBaeMOil POOIIEMBI.

K xonny oOyuenust B 11 kJiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHUPOBAHUH COBPEMEHHOMN
HAayYyHOW KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHM M TEXHOJOTUH, B IPAKTHYECKON
JEeSITeIbHOCTH JIF0JIeH, IeIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TMPUMEHEHUS HW3YYEHHBIX (U3NUYECKUX MOJIeNIeH: TOUYCUHBIH
ANEKTPUYECKUN 3apsil, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETa, SJAEpHAs MOJENIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3NIECKUX 3a1a4;



pacno3HaBath (U3MYECKHE SBICHUS (IPOIECChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKHA U KBAHTOBOW (PM3HMKH: DIIEKTPUYECKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYCCKOC, MAarHuTHOC I[eﬁCTBH;I TOKa, B3aHMOIIeI>’ICTBH€ MAariuToB, 3JICKTPOMAarHHUTHAaA
WHIYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npejomiieHue, uHTepdepeHnus, Iudpakmus W MOJNSAPHU3AlUs CBETa, MIWCIEPCUS CBETa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIMOAKTUBHOCTB;

ONKCHIBATh M3yYEHHBIE CBOMICTBAa BeEIlECTBA (AJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
IIEKTPUYECKYIO ITPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUUECKOe
HaIpsDKEHUE, JIEKTPUYECKOE COIIPOTUBIICHHUE, PA3HOCTh IIOTEHLHAJIOB, JIEKTPOABIKYILAs CHUIIa,
paboTta Toka, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYILKH, SHEPrusi 3JIEKTPUUYECKOI'O0 M MarHUTHOTO IOJIEH, MEpUOJ W 4YacToTa KoieOaHui B
K0JIe0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TAPMOHUUYECKUX AIEKTPOMArHUTHBIX
KoyiebaHnil, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJIAa JIMH3BI, MPU OMHCAHWUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNB3yeMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAMU;

ONKCBHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOLECCHI, HCIONB3YsS (hU3HUECKHE
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, JHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
IPaBUIbHO TPAKTOBaThb (PU3UYECKUN CMBICH MCIOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYCHMS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BEIUYHMHBI;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, UCHOJb3yd (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI TIOCJIEAOBATEIBHOIO M IMAPAJUIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JDKoyms—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIAYKLWH, 3aKOH
IPSIMOJIMHEMHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OMHIITEWHa Ui ¢GoTodddeKTa, 3aKOH COXpPAaHEHHUS SHEPruu, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI0 4YMCJIa, MOCTynatel bopa, 3akOH paguOaKTUBHOIO pacnajaa, Mpu TOM pa3iIndaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpa)KEHUE W YCIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpEe/eNATh HAINpaBICHUE BEKTOpPAa MHAYKIMM MarHUTHOTO TOJS MPOBOJAHHKA C TOKOM,
cuiiel Amnepa u cuitbl Jlopenna;

CTPOUTH U ONUCHIBATH 1/1306pa>1<eH1/1e, CO31aBacMOC IMJIOCKUM 3CPKAJIOM, TOHKOI J'IPIH3OI>1;

BBITIOJIHATE OKCIIEPUMCHTHBI IO HCCIICAOBAHUIO (1)I/ISI/I‘ICCKI/IX SIBJICHUH U mponeccoB ¢
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d3ToM  (HopMynHpoBaTh
npobnemMy/3ajady W TUNOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMBIE M KOCBEHHBIE H3MEpPEeHHs (PU3MUECKHX BEIMYUH, MPU ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh W3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;



HCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIIMYMH C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHpPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHMOCTHU
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yiabTaTaMm
HCCJIEI0BAHMS;

coOnrofarh mpaBuia Oe30MacHOro Tpyda MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 OIKCIEPUMEHTa, YUeOHO-UCCIICOBATEIILCKOH M TPOCKTHOW JESATEIILHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemiate pacuéTHbIE 3aJauyud C SBHO 3aJaHHOM (U3MYECKON MOJeNblo, HCHOIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOJieJIb, BBIICNIATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHS (PU3MUYECKON BEIMUHHEI,

pelath KauyeCTBEHHBIE 3aJla4d: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY
pacCyXICHHIA ¢ OIOPO Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UYECKUE SIBICHUS;

UCTIONB30BaTh TPH  pEIICHHH YYeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, UHTEPIPETAMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OPMAIUK, MOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPHUTUYECCKH
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

00BACHATH IMPHUHLUIIBI HeﬁCTBHH MalluH, HpI/I60pOB 1 TCXHUYCCKHUX YCTpOﬁCTB, pas3iniaTb
YCJI0BUA UX 0e30IaCHOTO HCIOJIL30BAHUS B IIOBCEIHEBHOM KHN3HH,

NPUBOJUTH TPUMEPHI BKIIA/Ida POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUs 1O (U3MKE B TOBCEAHEBHOW JKU3HU JUIS
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIeHUH ¢ MPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIOICHNS HOPM KOJIOTUYECKOTO MOBEJCHHS B OKpPY’Kalollel Cpejie;

paboTaTh B rpyNIE C BBHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, IIIaHUPOBATh PaboTy
IpYyMNIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallMSAX, aJI€KBATHO OLICHMBATh BKJIAJl Ka)KJIOIO M3 YYaCTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC

Ne HaumenoBanue ‘ KonunyecTBo yacos OnexTpoHHbIe (I(POBLIC)

n/nj|  pasaenoB U TeM  ([Beero Kontposnssie || [Ipaktiyeckue o0pa3oBaTeNbHbIE PECYPChI
HPOrpaMMbl paboTHI padoThI

‘Pasueﬂ 1. PU3UKA U METO/JIbI HAYYHOI'O IIO3HAHUSA

1.1 ||®uzuka u METOIbI 2 bubmuoreka [JOK
HAyYHOTO IMO3HAHUS https://m.edsoo.ru/7f41bf72
II/ITOFO o pazjaeny H 2 H
IPazzen 2. MEXAHMKA
2.1 |[Kuaemartuka 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 ||[lmaaMuka 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 ||3axoHbI coxpaHeHus || 6 1 1 bubnuorexa [JOK
B MEXaHHUKE https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pazeny H 18 H

‘Pa3)1e.11 3. MOJIEKVJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1|OcHoBBI 9 1 bubnuorexa [JOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7f41bf72
KMHETUYECKOU
TEOPHH

3.2 ||OcHOBBI 10 1 bu6mmoreka [JOK
TEPMOIUHAMUKHN https://m.edsoo.ru/7f41bf72

3.3 ||ArperatHsle 5 bub6nuorexa [IOK
COCTOSIHUS https://m.edsoo.ru/7f41bf72
BelecTsa. PazoBbie
nepexoabl

‘HTOFO 1o pazjaeny H 24 H

‘Pa3)1e.11 4. OJJIEKTPOAUHAMHUKA

4.1 |[QnekTpocTaTuKa 10 1 bub6nuorexa [IOK

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

4.2 |[TocTosHHBIIH 12 1 but6mmorexa [{OK
AIIEKTPUUYECKHI TOK. https://m.edsoo.ru/7f41bf72
Toxu B pa3nmuyHbIX
cpenax

‘I/ITOI“O 0 pa3ferny H 22 H

‘PesepBHoe BpeMs H 2 H H H

OBUIEE 68 3 3

KOJIMYECTBO YACOB

[10 ITIPOT'PAMME

11 KUIIACC



https://m.edsoo.ru/7f41bf72
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No HaunmenoBanue ‘ KonnuectBo yacos DnekTpoHHbIEC (IU(PPOBHIE)
n/nj|  pasgenoB M TEM  ([Beero Kontponsasre || [IpakTiaeckue 00pa3oBaTeNbHBIC PECYPCHI
[porpaMMel paboThI paboThI
[Paznea 1. JJIEKTPOJJUHAMUKA
1.1 ||[MarauTHOE TI0JIE. 11 1 3 bu6nmmoreka [IOK
DJIeKTpOMAarHUTHAs https://m.edsoo.ru/7f41c97c
WHTYKIIHST
II/ITOFO o pazjaeny H 11 H
‘Pasuen 2. KOJIEBAHUSI U BOJIHbI
2.1 |Mexannueckue u 9 1 bu6nmmoreka [IOK
9JIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KoJieOaHus
2.2 |Mexanuueckue u 5 1 bubnnorexa IIOK
9JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 ||OnTuka 10 3 bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pazeny H 24 H

‘Pa3)1e.11 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTHA

3.1||OcHoBBI 4 1 bu6mmoreka [IOK
CHeNHaIbHON TEOpUH https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH

‘I/ITOFO 1o pazjaeny H 4 H

Pazjies 4. KBAHTOBASI ®U3UKA

4.1 || 9neMeHTBI KBAaHTOBOMH|| 6 bu6nuoreka [IOK
OITHKHU https://m.edsoo.ru/7f41c97c
4.2 |Ctpoenue aroma 4 bubnmnorexka HOK
https://m.edsoo.ru/7f41c97c
4.3 |AToMHOE PO 5 bubnmnorexka HOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pa3ferny H 15 H

‘Pa3z(e.11 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKU

5.1 ||DmeMeHTHI 7 1 bubnuotexa [JOK
ACTPOHOMMHU U https://m.edsoo.ru/7f41c97c
acTpopU3UKHI

‘HTOFO o pazaeny H 7 H

‘Pasne.ﬂ 6. OBOBIIIAIOIIEE ITIOBTOPEHUE

6.1 ||O06o0matoriee 4 bu6nuoreka [IOK
MOBTOPEHUE https://m.edsoo0.ru/7f41c97c

‘HTOFO o pazaeny H 4 H

‘PesepBHoe BpEMs H 3 H H H

OBIIEE KOJIMYECTBO || 68 4 7

YACOB I10

I[TPOIT'PAMME



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

10 KUIIACC

No Tema ypoka KonnuecTBo yacon DNeKTpOHHBIE U(PPOBHIC

n/n Beero|[Konrponshbre|[[lpaxtnueckuel]| ©0Pa30BaTeNbHbIE PeCypChI
paboThI paboThI




Ne Tema ypoka KonnuecTBo yacos DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|[Kourponsbre| [lpaxrnueckuel|| ©0P330BaTENbHbIE PeCypChI
paboThl paboThI

1 |Pusmka — Hayka o 1 bubmuorexa [JOK
npupoe. Hayunsie https://m.edsoo.ru/ff0c32e2
METO/IbI TIO3HAHUS
OKpY’KaloIIero Mupa

2 ||Poab m mecTo pusuku B 1 bubmuorexa [JOK
(dbopMupoBaHUU https://m.edsoo.ru/ff0c33e6
COBPEMEHHOM HAYYHOU
KapTUHBI MUDA, B
MPAaKTUYECKOU
JEeSITeIbHOCTH JIFOJIeH

3 ||[MexaHuueckoe 1 bubnuorexa [JOK
JBUDKCHUE. https://m.edsoo.ru/ff0c3508
OTHOCHUTENBHOCTD
MEXaHHYECKOTO
JIBUKCHHSI.
Ilepememienue,
CKOpOCTh, YCKOPEHHE

4 ||PaBHOMEpHOE 1 bubnnorexka HOK
MPSIMOJIMHEHHOE https://m.edsoo.ru/ff0c3620
JIBUKCHHEC

5 ||PaBHOYCKOpEeHHOE 1 bubnuotexa [HOK
NPSIMOJIMHEHHOE https://m.edsoo.ru/ff0c372e
JIBUKCHHEC

6 |CBoOomHOE MaeHue. 1 bubmuorexa [JOK
YckopeHue cBOOOTHOTO https://m.edsoo.ru/ff0c39cc
MaJeHUS

7  |KpuBonuHeiiHoe 1 bu6muoreka [JOK
JBIOKEHHE. J[BIKeHHE https://m.edsoo.ru/ff0c3ada
MaTepUaIbHOM TOUKH 10
OKPY>KHOCTH

8 |IIpuHIHTT 1 bubmuotexa [JOK
OTHOCHUTEIIEHOCTH https://m.edsoo.ru/ff0c3be8
lanunes.
HNuepuunansubie
CHCTEMBI OTCYETA.
[Tepsslii 3ak0H HproTOHA

9 |Macca tema. Cuna. 1 bu6moreka [JOK
[TpuHIUT Cynepno3uIu https://m.edsoo.ru/ff0c3be8
cui. Bropoii 3akoH
Hrrotona mis
MaTepuaIbHON TOYKU

10 || Tpernii 3akoH HproToHa 1 bu6muoreka [JOK
JUTSL MaTE€PHUATTBHBIX https://m.edsoo.ru/ffOc3be8
TOYEK

‘ll H3a1<0H BCEMHUPHOTO H 1 H H HBI/I6J'II/IOTeKa HOK



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
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/a

Tema ypoka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTueckue
paboThI

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

Tarorequs. Cuina
TskecTH. [lepBast
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/ff0c3d00

12

Cuiia ynpyroctu. 3aK0H
I'yka. Bec Tena

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna TpeHus.
Koadduument tpenus.
Cuna conpoTUBICHUS
NIpU JABMKEHUH TEJa B
AKHUJIKOCTHU WU Ta3e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

[locrynarensHoe u
BpAILIATEIbHOE
JBUKEHHUE a0COIIOTHO
TBEPAOrO Tejia. MOMEHT
cuibl. [1nedo cuisbl.
VYcnoBus paBHOBECHS
TBEPJIOTO TEJIa

bubmuorexa [JOK
https://m.edsoo.ru/ffOc41a6

15

Nmnynbsc maTepuaibHOU
TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmnynbe cuibl. 3aKkoH
COXpaHEHUs UMITYJIbCa.
PeaxTnBHOE ABMKEHIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGora u MomrHOCTh
cunbl. Kunetnueckast
SHEPTUsl MaTepuaIbHON
Touku. Teopema 00
W3MEHEHUU
KMHETUYECKOW dSHEPTUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas
JHEpPIHUs.
[ToTenumanbHas SHEPrust
ynapyro
nedhopMHpOBaHHON
MPY>KUHBI.
[ToTrenumanpHas sHEpPTrUst
Tena BOIM3u
MMOBEPXHOCTH 3€MJIU

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c461a

18

ITorenuaabHBIE U
HEIOTEHIINAILHBIE
cuiibl. CBsi3b pabOTHI
HEIOTEHIINAJILHBIX CHJI C
H3MEHEHUEM
MEXaHUYECKOU SHEPTUH
CHCTEMEI Tell. 3aKOH
COXpaHEHUs

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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Tema ypoka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTueckue
paboThI

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

‘MCXaHquCKOﬁ SHEpPIrun

JIaboparopHast pabota
«HccrnenoBanue cBs3u
pabOThI CUITHI C
W3MEHEHHEM
MEXaHUYECKON IHEPTrUun
TeJla Ha IpUMepe
pacTsHKEHUST PE3HHOBOTO
KTyTay

20 ||[KoHnTposbHas paboTa 1mo
teme «KnHemaruka.
JluHamuka. 3aKOHBI
COXPAHCHHUS B

MCXaHHKE»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21 (|OCHOBHBIE ITOJIOKEHUS
MOJICKYJISIPHO-
KHHETUYCCKOM TEOPHUH.

bpoyHOBCKOE IBUKEHHE.

Huddyszus

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4dc?

22 || XapakTep ABMKEHUS U
B3aUMOJCUCTBHUS YACTHI]
BemiecTBa. Moaenu
CTPOEHUS ra3oB,
YKUAJIKOCTEN U TBEPIBIX

TCII

23 |Macca MoneKyI.
KonnuecTBo BemecTna.

[TocTostHHas ABoraapo

24 | TermoBoe paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana

temmneparyp Llenbcus

25 ||UneansHsiii raz B MKT.
OcHOBHOE ypaBHEHUE

MKT

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4fde

26 ||AGcomoTHas
TeMrnepaTypa Kak Mepa
CpeaHel KHHETUYECKON
SHEPIUU JIBUKEHUS
MOJIEKYJI. Y paBHEHHUE
MeHpeneeBa-

Knaneiipona

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c511e

27 ||3axon JlanpToHA.

T"a30BEIE 3aKOHEI

‘28 HJIa6opaTopHa;{ pabora

-



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Ne Tema ypoka KonnuecTBo yacos DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero|[Kourponsbre| [lpaxrnueckuel|| ©0P330BaTENbHbIE PeCypChI
paboThl paboThI
«Hccnenosanue
3aBUCHMOCTH MEXKTY
napaMeTpamMH COCTOSTHHS
pPa3peKEHHOTO Ta3ay
29 |[N3omporecces B 1 bu6nmoreka [IOK
UJ/IeaIbHOM Ta3e U UX https://m.edsoo.ru/ff0c570e
rpadudeckoe
MPEICTaBIICHHUE
30 || BHyTpeHHss sHeprust 1 bubnmoreka [JOK
TEPMOJMHAMUIECKOM https://m.edsoo.ru/ff0c5952
CHUCTEMBI B CTIOCOOBI €€
n3MeHenus. KomudecTBo
TEIUIOTHI U padoTa.
BHyTpeHHsIs sHEprHs
OJTHOATOMHOTO
UIeaIbHOTO ra3a
31 ||Buasl Temionepenavn 1 bu6nmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
32 ||Y nenpHas TermoéMKOCTh|| 1 bubmuorexa [JOK
BeniectBa. Konuuectro https://m.edsoo.ru/ff0c5c36
TEIUIOTHI MIPH
Terionepenaye.
AmabaTHBIN mpoIecc
33 |[IIepBslii 3aK0H 1 bubnuoreka [JOK
TEPMOJIMHAMHKH U €T0 https://m.edsoo.ru/ff0c5efc
MIPUMEHEHHE K
M30IpoIieccam
34 ||HeoOpaTumocTh 1 bubmuotexa [JOK
MPOIIECCOB B MPHUPO/IE. https://m.edsoo.ru/ff0c6230
Bropoii 3akoH
TEPMOJUHAMUKHU
35 ||[IpuHIMI OeiCTBUS U 1 bu6nuoreka [IOK
KII/I TerioBoii MaImmHbl https://m.edsoo.ru/ff0c600a
‘36 ‘HI/IKJ‘I Kapno u ero KIIT/| H 1 H H H
37 | Oxonoruveckue 1
poOIeMbI
TETIOIHEPTETHKU
38 ||O6006maromuii ypok 1 bubnmoreka [JOK
«MonekynsipHas https://m.edsoo0.ru/ff0c6938
¢usnka. OCHOBBI
TEPMOTTHAMIKI)
39 |[KonTponbHas padotamo || 1 1 bubmoreka [JOK
Teme «MonekynsapHast https://m.edsoo.ru/ff0c6a50
¢usuka. OCHOBBI
TEPMOTUHAMHKI
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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

TUDJICKTPUKU U
MIOJIYTIPOBOIHUKH. 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO 3apsaa

Ne Tema ypoka KonnuecTBo yacos DJEeKTPOHHBIE IU(PPOBBIE
n/n Bcero| Kontponbusie|[[IpakTrueckne 00pasoBaTeNbHbIE PECYPCHI
paboThl paboThI
40 |[TapooOpazoBanue u 1 bubmuorexa [JOK
KOHJICHCAIIHS. https://m.edsoo.ru/ff0c63b6
Hcnapenue u kurenue
41 |[AGcomoTHas U 1 bu6nuoreka [IOK
OTHOCHTEIIbHAS https://m.edsoo.ru/ff0c64d8
BIIQYKHOCTH BO3yXa.
Hacsiennsiit nap
42 (Teépnoe Teno. 1 bu6nmoreka [IOK
Kpucrammyeckue u https://m.edso0.ru/ff0c65f0
amopdHbIe Tena.
AHM30TpONUS CBOMCTB
KpucTaioB. JKunkue
KPHUCTAJLIBL.
CoBpeMeHHbIE
MaTepuabl
43 |[LnaBiieHue u 1 bu6mmoreka [IOK
KPHUCTaJTH3aIH. https://m.edsoo.ru/ff0c6708
VY nenwHas Teriora
ILJIABJICHUS.
CyOmumarust
44 |YpaBHEHHE TEILIOBOTO 1 bubnuotexa [HOK
Oananca https://m.edsoo.ru/ff0c6820
45 | 9nexTpuszanus Tei. 1 bubmuotexa [JOK
DNeKTpUYeCKui 3apsi. https://m.edsoo.ru/ff0c6bcc
JBa Buaa
ANEKTPUUYECKUX 3aPsI0B
46 |[IpoBogHMKH, 1 bubnunoreka [IOK

https://m.edsoo.ru/ffOc6bcc

47 |B3aumopeiicTBue 1 bu6nuoreka [IOK
3apsi10B. 3akoH Kymona. https://m.edsoo.ru/ff0c6ces
ToueuHsbIit
AIEKTPUYECKUH 3aps]T

48 |Hampspk€HHOCTh 1 bubmmoreka [JOK
AIIEKTPUYECKOTO TTOJIS. https://m.edsoo.ru/ff0c6df2
[TpuHIMT Cyneprno3UIIH
ANEKTPUYECKUX TTOJIEH.

JInHMK HanpsHKEHHOCTH

49 |[Pabota cun 1 bu6nuorexa [IOK
AIIEKTPOCTATUYECKOTO https://m.edsoo.ru/ff0c6f00
noss. [lorenumann.

Pa3HocTrs moTeHInaIoB
‘50 HHpOBO,I[HI/IKI/I u H 1 H H HBI/I6J'II/IOTeKa HOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

/a

Tema ypoka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTueckue
paboThI

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

JAUDJICKTPUKU B
QJICKTPOCTAaTUICCKOM
I10JIC. HI/IBHCKTpI/I‘ICCKaH
IMPOHUIIACMOCThb

https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCTb.
Konpnencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.
OHeprus 3apsKEHHOIO
KOHJIEHCaTopa

bubnuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas pabota
"Usmepenue
ANMEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuniMn nercTBus u
MIPUMEHEHNE
KOH/ICHCATOPOB,
KOIHUPOBAJILHOTO
anmapara, CTpyMHOro
MIpPUHTEPA.
DneKkTpocTaTu4ecKas
3anuTa. 3a3eMieHue
ANEKTPONpUOOpOB

55

DNEeKTPUUECKUHN TOK,
YCIIOBUS €T0
CYIIECTBOBAHHS.
[TocTostHuBIM TOK. Crta
ToKa. Hanpsixenue.
Cormnpotuienue. 3akoH
Owma 151 yyacTka 1enu

56

[TocnenoBarensHoOe,
napaiebHOe,
CMEIIaHHOE COeTMHEHHE
MIPOBOTHUKOB.
JlaGopaTopnas pabora
«M3yueHne cMenaHHoro
COEIMHEHUS
PE3UCTOPOBY

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ota u moutHOCTH
NMEKTPUYECKOTO TOKA.
3akoH Jlxoyna-Jlenna

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1St TOJTHOM
(3aMKHYTOH)
BJIEKTPUYECKOMN LIETH.
KopoTtkoe 3ambikanue.
JlabopaTopHas pabota

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



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

/a

Tema ypoka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThl

IIpakTueckue
paboThI

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

«3mepenue D1C
HMCTOYHHUKA TOKA U €ro
BHYTPEHHETO
COTPOTHUBIICHUS

59

DJNIeKTpOHHAs
MIPOBOJUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS
METaJIJIOB OT
TeMIIepaTyphI.
CBepXIpOBOIMMOCTH

60

DNEeKTpUYECKUl TOK B
BakyyMme. CBoiicTBa
ANEKTPOHHBIX IMYYKOB

61

[TomynpoBOAHUKH, UX
coOCTBEeHHas U
MpUMeCHast
MIPOBOJUMOCT.
CaoiicTtBa p—Nn-
nepexoa.
[TonynpoBOIHUKOBBIE
prOOpbI

bubnuorexa [JOK
https://m.edsoo.ru/ffOc84ae

62

DNEKTPUYECKHUI TOK B
pacTBOpax U pacruiaBax
AJEKTPOJIUTOB.
DneKTpoIuTHYeCKast
JUCCOLIAITHS.
OneKTponaun3

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUYECKHUI TOK B
rasax.
CaMoCTOSTENbHBIA U
HECaMOCTOSATEIIbHBIH
pa3psa. MoiHus.
IIna3zma

bu6mmorexka [IOK
https://m.edsoo.ru/ffOc84ae

64

DnexTpuuecKue
puOOPHI U YCTPOiicTBa
U UX NPaKTUYECKOE
npuMeHenue. [IpaBuna
TEXHUKU 0€30M1aCHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o0maromuit ypox
«NEKTPOIUHAMHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

66

KonTponbhas pabota no
TeMe «DJIEKTPOCTATUKA.
[ToctosaHHBII
JIIEKTPUYECKUN TOK.
Toku B pa3muyHbIX

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



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

Ne Tema ypoka ‘ KonnuecTBo yacos ‘ DJEeKTPOHHBIE IU(PPOBBIE

n/n Beero|[Kourponsbre| [lpaxrnueckuel|| ©0P330BaTENbHbIE PeCypChI

paboThl paboThI

| Jlepenax» L | |

67 |[Pe3epBHBII YPOK. 1 bubnmoreka [JOK
KonrpomsHas pabora 1mo https://m.edsoo.ru/ff0c8c56
TeMe
"OnexkrpoaguHamMuka"

68 ||Pe3epBHBII ypOK. 1 bubmuorexa [JOK
O0oO0mammuil ypox 1mo https://m.edsoo.ru/ff0c8f6c
temam 10 kacca

OBILEE KOJIMYECTBO 68 3 3

YACOB I10 [TIPOTPAMME

11 KJIACC

Ne Tema ypoxka KomnuecTBo vacos OneKTpoHHbIe HU(POBBIE

n/n Beero|[Konrponshbre|Tlpaxrnueckuel]| ©0Pa30BaTeNbHbIE peCypehl

paboThI paloThI

1 |[[TocrossHEBIC MarHUTEI K || 1 but6mmoreka [IOK
AX B3aNMOJIEIICTBHE. https://m.edsoo.ru/ff0c9778
MarnuTHOe nose.

Bekrop MarHuTHOM
MHAYKIUU. JInnun
MarHUTHON WHIIYKIIUU

2 |MarauTHOE IoJje 1 bu6nuorexa [IOK
MPOBOJIHUKA C TOKOM. https://m.edsoo.ru/ff0c98fe
OmneiT Dpcrena.

B3anmoneiictere
MIPOBOJHHUKOB C TOKOM

3 |J/TaGopaTtopHas paborta 1 1 bubnmoreka [JOK
«M3y4yeHne MarHUTHOTO https://m.edsoo.ru/ff0c98fe
TMOJISI KATYIIKHA C TOKOM)



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

Tema ypoxka

KoanuectBo yacos

DJeKTpOHHbIE TU(PPOBBIC

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

o0Opa3oBaTelibHbIE PECYPCHI

JleficTBEe MAarHUTHOTO
MOJIsI HA IPOBOIHUK C
tokoMm. Cuita Amrepa.
JlaGopaTtopHnast pabora
«Hccnenosanue
JIEUCTBHUS ITIOCTOSHHOI'O
MarHuTa Ha PaMKy C
TOKOM)

1

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBUE MATHUTHOTO

IOJISI HAa IBUIKYILLYROCS

3apSKEHHYIO YaCTULLY.

Cwia Jlopenma. Pa6ora
cuibl JIopeHna

bubnuoreka [IOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
nHaykius. [Torok
BEKTOpa MarHUTHOM
unaykuuu. J/1C
WHIYKIUU. 3aKOH
AIEKTPOMArHUTHOMN
unaykuuu Papanest

JlaGopaTopHnas pabota
«HccnenoBanue sIBICHUS
DIEKTPOMArHUTHOM
WHTYKITAWY

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

MNHAYKTUBHOCT.
SIBrieHne
camounaykiuu. J/1C
CaMOMHIYKIUU.
DHeprusi MarHuTHOTO
MOJISI KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE
nose

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue
YCTPOMCTBA U UX
IIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHMTBHI,
JJIEKTPOJIBUraTENb,
YCKOPHUTENH
JJIEMEHTAPHBIX YACTHII,
WHIYKIUOHHAs I1eYb

10 ||OGobmaronmit ypok
«MarauTHoe 10J1€.
DJIeKTpOMarHuTHas

VHIYKIUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

‘11 HKOHTpOJIBHaH pabota o H 1 H

HBI/IGJH/IOTeKa HOK



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

/1

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

DJeKTpOHHbIE TU(PPOBBIC
00pazoBaTeNbHBIE PECYPCHI

TeMe «MarHuTHoOe ToJe.
DNeKTpOMarHuTHas
WHTYKITHS

https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIC
MEXaHUYCCKHE
KOJICOaHMSI.
["apmonunueckue
KoJieOaHus. Y paBHECHUE
rapMOHUYECKHUX
KOJICOaHHMIA.
[IpeBpaiienue s3uepruu

bubnuoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnas pabota
«HccnenoBanne
3aBUCHUMOCTH Tepro/ia
MaJIbIX KOJIeOaHUl Tpy3a
HAa HUTH OT JIIMHBI HUTH
¥ MacChl Tpy3a»

14

KonebarenbHbII KOHTYP.
CBo0OoHbBIE
JIEKTPOMATrHUTHBIC
KoJie0aHus B U1€aJIbHOM
KoJIe0aTeIbHOM
KOHTYype. AHanorus
MEXTy MEXaHUICCKUMU
U DJIEKTPOMATrHUTHBIMU
KOJIeOaHUSIMU

bubnnoreka IIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona.
3aKOH COXpaHECHHUS
DHEPTUU B HJICATEHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o
3aTyXaroINX
KOJIeOaHUsX.
BriHyX1cHHBIE
MeXaHUYECKHe
KosiebaHus. Pesonanc.
BrIiHyX1€HHBIE
AIIEKTPOMAarHUTHBIE
KoseOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhbh86

17

IlepeMeHHBIN TOK.
CunycouganbHbIi
MIEPEMEHHBIN TOK.
MoIIHOCTh
MEePEMEHHOTO TOKA.
AMIUTUTYTHOE U
JIEUCTBYIONIEE 3HAYCHUE
CHIIBI TOKA U

but6mmoreka [IOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

DJeKTpOHHbIE TU(PPOBBIC
00pazoBaTeNbHBIE PECYPCHI

‘HaHpH)KGHI/IH

Tpauchopmarop.
[IpousBoacTso,
nepepaya u
noTpebaeHue
AEKTPUYECKON SJHEPTUU

19

Y CTpOUCTBO U
IIPAKTUYECKOE
HNPUMEHEHUE
IJIEKTPUYECKOTO 3BOHKA,
reHeparTopa
IIEPEMEHHOT0 TOKA,
JIMHUH JJIEKTpoIiepesad

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTUYECKUE PUCKHU
IpY IPOU3BOACTBE
ANIEKTPOIHEPTUU.
Kynbrypa
UCIIOJIb30BaHMS
3JIEKTPOIHEPIUHU B
IIOBCEAHEBHOM KU3HU

21

MexaHn4ecKre BOJHEI,
YCIOBUSA
pacipoCTpaHEeHUs!.
ITepuon. CxopocTtb
pacpoCTpaHeHus: U
JUIMHA BOJIHBI.
[Tonepeunsie n
IIPOJIOJILHBIE BOJIHBI

bubnnoreka IIOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTH 3BYKa.
I'poMKOCTB 3BYKa.
Bricota Tona. TeM6p

3BYyKa

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

23

DNeKTpOMarHuTHbIE
BOJIHBI, X CBOMCTBA B
ckopocts. [Ikama
SJIEKTPOMAarHUTHBIX
BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIMIBL paTuOCBI3U
U TEJIEBUIECHUS.

Pannosokamnus

Pazputne CpCACTB CBA3U.

25

KonTponbnas pabota
«Konebanus u BOTHBI»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsamonuneitHoe
pacpocTpaHEHUE CBETa
B OJTHOPOJIHOM cpelie.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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

/1

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

DJeKTpOHHbIE TU(PPOBBIC
00pazoBaTeNbHBIE PECYPCHI

TouyeuyHBI HCTOYHUK
ceera. JIyu cBera

27

OtpaxkeHue cBera.
3aKOHBI OTPAKEHUS
ceera. [loctpoenue
M300paKCHUI B TJIOCKOM
3epKaje

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue ceera.
[TonHOE BHYTpEeHHEE
OTpa)KeHUeE.
[IpenenbubIi yroiu
MIOJIHOT'O BHYTPEHHETO
OTpaXKEHHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlaGopaTtopnast pabora
«M3mepenue nokazaresst
MPEJIOMIICHUS CTEKIIa

bubnnoreka IIOK
https://m.edsoo.ru/ffOcd67a

30

JInn3sl. [locTpoenue
M300paXeHH B TUH3E.
dopmyiia TOHKOH
JIMH3BL. Y BEIUYCHUE
JIMH3BI

bubnnoreka IIOK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopHas paboTa
«Hccnenosanue cBONUCTB
N300pakeHH B JIMH3AX»

32

Jucnepcus ceTta.
CIIOXKHBIA COCTaB
Oemoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne
JTUCTICPCUU CBETA»

33

WNurepdepenuus ceera.
Judpakuus ceera.
Judpaxnuonnas
pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ced22

34

[TonepeuHnocThb
CBETOBBIX BOJIH.
[Tonsipusanus cBera

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U yCIIOBUS
ux 0€30macHoro
PUMEHEHUS

36

['panuisl
MIPUMEHUMOCTH
KJIaCCHUUYECKOM
MexaHuku. [Toctynarel

bu6nuoreka [IOK
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

Ne Tema ypoxka KonnuecTBo yacos DJeKTpOHHbIE TU(PPOBBIC
n/n Beero|[Kourponshbre| [lpaxrnueckuel|| ©0P330BaTeNbHbIE peCypChI
paboThI paboThI

CHeNHATBHON TEOPUH
OTHOCUTEIILHOCTH

37 ||OTHOCHUTEIIBHOCTh 1 bu6nmmoreka [IOK
OJTHOBPEMECHHOCTH. https://m.edsoo.ru/ffOcfa42
3amMe/IJIeHHe BpEMEHU U
COKpAIIICHUE JITHHBI

38 | DHeprus u umMmyInbc 1 bubnmoreka [JOK
PEISATHBUCTCKOM https://m.edsoo.ru/ffOcfc68
gacTuilsl. CBsI3b Macchl €
SHEpPruer ¥ UMITYJIbCOM.
DHeprust MoKos

39 |[KonTposnbHas paboTa 1 1 bubmmoreka [JOK
«OnTuka. OCHOBBI https://m.edsoo.ru/ffOcf6f0
CIIELUAJILHON TEOpUHU
OTHOCHUTEJIEHOCTHY

40 | ®@oronsl. Dopmyna 1 bubnunoreka [JOK
[Tnanka. DHeprus u https://m.edsoo.ru/ffOcfel6
UMIyIsC GOTOHA

41 ||OTkpbITHE U 1 bubnmnorexka HOK
HCCIIENOBAHUE https://m.edsoo.ru/ffOcffc4
doTtorddexra. OnbIThI
A.T. CroneroBa

42 |[3akoHsl potodddekra. 1 bubnuoreka [JOK
YpaBHeHHe DUWHIITEHHA https://m.edsoo.ru/ff0d015e
s porodddexra.
«Kpacnas rpanuna»
doroaddexra

43 || HaBnenue cBera. OnbiTel| 1 bubmorexa [JOK
I1. H. JIeGenena. https://m.edsoo.ru/ff0d04a6
XUMUYECKOE IEUCTBUE
cBeTa

44 | TexHu4yeckue 1
YCTpOICTBA U
MPAKTHYECKOE
MIPUMCHCHHE:
b oTORIIeMEHT,
dboTOIaTYNK, COTHEUHAS
Oarapesi, CBETOANO

45 |[Pemienue 3a1a4 mo TemMe 1 bu6nuoreka [IOK
«DIIEeMEHTBI KBAHTOBOM https://m.edsoo.ru/ff0d0302
OTITUKI

46 ||Mojaens aToma 1 bu6nuoreka [IOK

Tomcona. OnbITI
Peszepdopna o
paccessHUIO 0-9aCTHII.

https://m.edsoo.ru/ff0d091a



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

/1

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

DJeKTpOHHbIE TU(PPOBBIC
00pazoBaTeNbHBIE PECYPCHI

HnaHeTapHaﬂ MOACIIb
aToMa

47

ITocrynatel bopa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

48

M3nyuenue u
MOTJIONICHUE (POTOHOB
P [IEPEXOE aToMa C
OJHOTO YPOBHS SHEPIUU
Ha Ipyrou. Buael
CIIEKTPOB

bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BoaHoBEIE cBOMCTBA
qacTull. BoaHbI e
Bporins.
KopnyckyisipHo-
BOJIHOBOM Jyajiu3M.
CIIoHTaHHOE H
BBIHYKJICHHOE
W3JIy4YEHHE

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpsiTHE
pPalMOaKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPENIENIEHUIO COCTaBa
paZlnOaKTHBHOTO
U3ITy4YeHUs

bubnnorexa IIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, Oera-,
raMma-u3JI1y49eHusl.
Brstaue
pPaZOaKTUBHOCTH Ha
YKUBBIC OpPTraHU3MBbI

52

OTKpBITHE TIPOTOHA U
HeWTpoHa. M30TomBbI.
Anbga-pacna.
ONEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacraz. ['amma-
U3ITy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U
HYKJIOHOB B si/Ipe.
SnepHble peaknuu.
SnepHslil peakTop.
[TpobGnemsl,
NIEPCIIEKTUBBI,
JKOJIOTMYECKHE aCIIEKThI
AJIEPHOMN DHEPreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIe
yacTuilbl. OTKpBITHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

/a

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

DJeKTpOHHbIE TU(PPOBBIC
00pazoBaTeNbHBIE PECYPCHI

Mo3UTpoHa. MeTombl
HaOJIIonCHUS U
pETHCTpalUH
AJIEMEHTAPHBIX YACTHII.
Kpyrsriit cTon
«DyHIaMeHTaIIbHbIE
B3aUMOIEHUCTBUSI.
EnuncTBO huznyeckon
KapTUHBI MUPa»

55

Buy 3BE31HOTO HEdA.
Co3zBesnus, spKue

3BE3/IbI, TUIAHETHI, UX
BUINMOC IBHUKCHUC.
ConHeuHas cucrema

56

Comnne. Conneunas
AKTUBHOCTH. MICTOYHUK
sHeprun CoJHIa U 3BE3]

57

3BE3bI, X OCHOBHBIE
XapPaKTEPUCTHKH.
3BE3bI TTIaBHOM
MOCJIEN0BATEILHOCTH.
BayTpeHHee cTpoeHue
3B&311. COBpEeMEHHbIE
MIPEJICTABICHUS O
MIPOUCXOXKICHUH U
spororn ConHna u
3BE3

58

Muneunsii [Tyt — Hama
["amakTrka. Ilonoxenue
u nrxenue ComHua B
["aakTuke. I'anakTuku.
UEpHbIe ABIPBI B A1pax
TaJaKTUK

59

Bcenennas. Paz0Oeranue
rajgakTuk. Teopus
boubiioro B3psiBa.
PenukroBoe u3nydeHue.
MeTtaranakTuka

60

Hepermennsie mpodiaembl
aCTPOHOMUHU

61

KonTponbnas pabota
«DNEeMEHTBI aCTPOHOMHH
U acTpOPU3UKI)

62

O06o0maromuii ypox.
Posb ¢puzuku u
aCTPOHOMHH B




Ne Tema ypoxka
n/n

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

DJeKTpOHHbIE TU(PPOBBIC
00pazoBaTeNbHBIE PECYPCHI

YKOHOMMYECKOM,
TEXHOJIOTHYCCKOM,
COLIMAJILHOU U
THYECKOHU cepax
JeITCIIbHOCTH YCIIOBEKA

63 ||O6o6maronmii ypox.
Posib 1 MecTo pu3uku u
aCTPOHOMHH B
COBPEMEHHON HAy4YHOUI
KapTHHE MHpa

64 ||OGo06maronmii ypox.
Ponb dusnuaeckoit
TEOpUU B
bopMHUpOBaHUH
MPEJCTABICHUHN O
(bu3nveckoil KapTHHE
MUpa

65 ||O6o06maronmii ypox.
Mecto ¢pusndeckoi
KapTUHBI MUpPa B 00IIEM
pSITy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
Ipe/ICTaBICHUHN O
pUpoJe

66 ||Pe3epBHBIN ypOK.
MarnuTHoe noie.
OneKTpoOMarHuTHas
WH]TyKIIUS

67 ||Pe3epBHBIN ypOK.
OnTuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCUTEJIBHOCTH

68 ||Pe3epHblii ypoK.
KBanroBas ¢uzuka.
DJeMeHThl aCTPOHOMUHU
U acTpoPU3UKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJ/IbHBIE YYHEBHBIE MATEPUAJIBI VIS YHEHUKA

» ®usuka, 10 knace/ Mskumes I'.41., byxosueB b.b., Corckuii H.H. mox penakiueit
ITapdpentbeBoii H.A., AkumonepHoe oomiectBo «M3narenbctBo «IIpocBemiermey

» ®usuka, 11 kinace/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. non penakuueit

[TapdpentbeBoit H.A., AkiimorepHoe oOmiectBo «M3aatenberBo «IIpocBenieHmey

METOAUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

KonTponbubie u camoctositenbabie padoTel. Gusnka. 10 k. Eprotkun E.C., Eptotkuna C.I'.
Co6opnuk 3anau o ¢usuke. 10-11 kmaccel. bazoseiii yposens [lapdentoera H. A.

®dusuka. [Toypounsie pazpabotku. 10 kimace. bazoslit yposens Caypos 0. A.

®dusuka. [Toypounsie pa3paboTku. 11 knacc. ba3osblil yposens. Caypos 1O. A.
Kontpomnshbie u camocTosiTenbHble padoThl. @usuka. 11 k. Eprotkun E.C., Eptorkuna C.I'.

HTunos B.®. IToypounoe minanupoBanue B 10-11 kinaccax k yueOnuky Msikumea I".51.

HU®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://window.edu.ru

https://resh.edu.ru

https://www.yaklass.ru

https://uchi.ru

http://www.elkin52.narod.ru

http://physics.nad.ru/physics.htm



http://www.ru.convert-me.com/ru
http://nrc.edu.ru/est/r2

https://fipi.ru
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