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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no gusnke 6a30BOro ypoBHS Ha YPOBHE CpEHEro 001ero o0pazoBaHust pa3paboTaHa Ha OCHOBE
TIOJIO’KEHUH 1 TpeOOBaHMH K pe3yJabTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTENbHON MPOTrpaMMBbl, NIPEACTABICHHBIX B
®I'OC COO, a takxke ¢ yu€roM (emepadpbHON pabovell MPOrpaMMBI BOCIHTAHUS W KOHIICTIIIUU TPEHOIaBaHUS
yueOHoro mnpenmera «®Pusmka» B 00pa3oBaTenbHBIX opraHmzaunusx Poccuiickoit denepanyn, peanu3yrOmINX
OCHOBHBIE 00pa30BaTebHBIE IPOrPaMMBL.

ConeprkaHue porpaMMbl 10 (PU3UKe HaNpaBiIeHO Ha ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa
obywatommxcst 10-11 kmaccoB npu oOydeHun uX ¢HU3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTenbHOCTHOTO noaxofa. Ilporpamma mo ¢usnke coorBerctByeT TpeboBanusiM ®@I'OC COO k rmiaHupyeMbIM
JIMYHOCTHBIM, IPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYYeHHs, a TaKKe YYHTHIBAET HEOOXOIMMOCTH
peanu3anuy  MEXIIPEAMETHBIX CBsi3ed (U3MKM C €CTECTBEHHO-Hay4HBIMH Y4eOHBIMH TIpeaMeTamMu. B Hei
OIIPEJICIISIIOTCSl OCHOBHBIE LIENM HM3Yy4eHWs (DM3MKM Ha YPOBHE CpeAHEro ooiiero oOpa3oBaHuMs, IUIAHUPYEMble
Ppe3yNbTaThl OCBOECHHS Kypca (PU3UKH: JIMYHOCTHBIE, METANPEAMETHBIE, TPEAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no usnke BKIIIOYALT:

® [UIAHMpYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCIIE IMPEAMETHBIC

pe3yNbTaThl MO TOAaM 00Y4eHHS;

e cozepxanue ydyeOHoro npeaMera «Dusnka» 1o rogam o0y4eHHs.

®dusrka kak Hayka o HauOosee OONIMX 3aKOHAX MPHUPOJBI, BHICTYNAs B KauecTBE Y4eOHOro npeaMera B
IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKIIaJ B CHCTEMY 3HaHHMH 00 okpyxkatomem mwupe. LIkonbHbIN Kypc Gu3uku —
CHCTEMOOOPAa3yIOIIUl /ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IOCKOJIBKY (DPU3MUECKHE 3aKOHBI JISKAT B
OCHOBE TIPOLIECCOB M SIBJICHHUH, HM3y4aeMbIX XUMHeEH, Ouonorued, ¢uzmyeckod reorpadueid u acTpoHOMHEH.
Hcrnonp3oBaHKe M aKTHBHOE NMPUMeEHEeHHe (U3UUECKUX 3HAHUW ONpENeNseT XapaKkTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B chepe SHEPreTHKU, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TOJy4eHHs HOBBIX MAaTEpHaJioB C 3aJaHHBIMHU
CBOMCTBaMU W Apyrux. M3ydeHwe (u3uMKi BHOCHT OCHOBHOM BKJal B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00ydJaronuxcs, B (GOpMHUPOBaHNE YMEHHH MPUMEHATh HAyYHBIH METOA MMO3HAHUS IPH BHINOIHEHHH
UMM Y4eOHBIX UCCIIEIOBAHUI.

B ocHoOBy Kypca (Gu3uKH Ui YpOBHSA CpeIHEro oOLero oOpa3oBaHus IOJIOXKEH PAl UACH, KOTOphIE MOXHO
paccMaTpuBaTh KaK IPUHIUIEL €10 IOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBHH C HEW KypC SIBIISETCS JIOTHUECKH 3aBEPIIECHHBIM, OH COAEPKUT
MaTepHal U3 BCEX pa3enoB (H3MKY, BKIIOYAET KaK BOIPOCHI KITACCHYECKOH, TaK U COBPEMEHHOH (DU3HKU.

Hoes eenepanuzayuu. B cooTBeTCTBUU C Heil mMarepuan Kypca (HM3MKH OObEAMHEH BOKPYr (M3MUYECKUX
Teopuid. BenymmMm B Kypce siBisieTcss (JOpMHUPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepHH, BELIECTBE
U TIOJIE.

Hoes zymanumapuszayuu. EE peanuzaiys IpearnojaracT HCIOIb30BaHUE I'yMaHHTapHOrO IIOTEHIMaia
¢u3nueckoil HAyKH, OCMBICICHHE CBS3M pa3BUTHS (GU3UKH C pa3BUTHEM OOIECTBA, a TakkKe C
MHPOBO33pPEHYECKIMH, HPABCTBEHHBIMH U 9KOJIOTHYECKUMH IPOOJIEMaMH.

Hoess npuxnaonot nanpaenrennocmu. Kypc (u3uMku mpeamonaraer 3HAKOMCTBO C IIUPOKAM KPYroM
TEXHHYECKHUX U TEXHOJOTHYECKHUX MPHUIOKEHUI U3ydEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuy peanu3yeTcss MOCPEACTBOM BBEICHMS JJIEMEHTOB COAEPKAHUS, IOCBAIIEHHBIX
9KOJIOTMYECKHM IIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3sBUTHEM TEXHWKHM M TEXHOJIOTHH, a Tarke
o0cyxIeHus IPodIIeM PaIOHATEHOTO TIPHUPOIOTIONBE30BAHMS F SKOJIOTHYECKON O€30IacHOCTH.

CTep)KHEBBIMH  3JIEMEHTAMH Kypca (GHM3MKH Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUsS SIBISIOTCS
¢mnueckue Teopun ((HOpMHPOBaHHE NPEICTABICHHH O CTPYKTYpe IOCTPOCHHS (U3MUECKOH TEOpUH, POJH
(byHIaMEHTAJIbHBIX 3aKOHOB U IPHHIIMIIOB B COBPEMEHHBIX NPEACTABICHUIX O MPUPOIE, IPaHULAX NPUMEHUMOCTH
TEOpPHH, JJISl ONMCAHUSI €CTECTBEHHO-HAYIHBIX SIBICHUI 1 TIPOIIECCOB).

CucTeMHO-AEATENHHOCTHBIM TTOIX0M B Kypce (pM3MKu peanm3yercs NMpPEeXIe BCEro 3a CUET OpTraHW3aLUH
9KCTIEPUMEHTAIBHON JeATeNbHOCTH oOydaronmxcs. st 6a30Boro ypoBHS Kypca (DM3MKH — 3TO HCIIOIb30BaHHE
CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB M J1aOOpAaTOPHBIX paboT, KOTOpBIE B MpOrpaMMe II0
¢u3nke 0OBETUHEHHI B OOMIMH CHFICOK YYEHHWYECKHX IMPAKTHUECKHX paboT. BrimeneHne B yka3aHHOM IepeuHE
71a00paTOPHBIX PabOT, MPOBOAMMBIX IJISi KOHTPOJISI M OLIEHKH, OCYIIECTBIIAETCS yJAaCTHHKaMH 0Opa30BaTEIbHOTO
Tporiecca UCXOAS W3 OCOOCHHOCTEH IUTAaHMPOBAHWS W OCHAIICHMs KaOwHera Qm3uku. Ilpu sToM obecneumBaeTcs
OBJIaJIcHNE OOYYaIOIMMMHUCS YMEHUSIMH IIPOBOANTH KOCBEHHBIE H3MEPEHHS, HCCIEAOBAaHMS 3aBHCHUMOCTEH
(U3MUECKNX BEINYMH U TIOCTAHOBKY OIBITOB T10 MIPOBEPKE MPEIOKCHHBIX THITOTES.



Bosplioe BHUMaHHE YACNAETCS PEIICHHI0 PACUYETHBIX M KAYECTBEHHBIX 3anad. [Ipu 3TOM 1iisl pacyETHBIX
3a7a4 TPHOPUTETOM SIBIISIOTCS 3aJa4yd C SIBHO 3aJaHHOW (DU3UYECKOH MOJENBIO, MO3BOJSIONINE MPUMEHATH
W3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTrO paszena Kypca, TaK M HHTErpUpYs 3HAHUS M3 Pa3HBIX
pasnenoB. [y KaueCTBEHHBIX 3aja4y MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha OOBSICHEHHE MPOTEKAHUS (HH3HMYCCKHX
SIBJICHUH W TIPOILIECCOB B OKPY)KAIOIIEH XKN3HH, TpeOyromre BpIOopa (HH3MUECKOH MOJEIH JUTS CUTYalluH TPAKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanmsamMu ®I'OC COO k MaTepHATLHO-TEXHHYECKOMY OOCCIICUCHUIO YIeOHOTO
nporecca 0a3oBBI ypOBeHb Kypca (M3MKH Ha YPOBHE CpelHero oOmiero oOpa3oBaHUS JIOJDKEH H3y4aThCi B
YCIIOBHSX TPEIMETHOTrO KabuHeTa (PM3MKM WM B YCIOBHSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4HOrO IMKJIa. B kabuHere (pU3MKH JOIKHO OBITH HEOOXOMMMOe TabopaTopHOe 000pYAOBaHUE JUIS BHITOTHEHHS
yKa3aHHBIX B IIPOrpaMMe 1Mo pHU3HKe YIEHHYECKUX NPaKTHIECKUX PadOT U IEMOHCTPAIMOHHOE 000pYI0BaHHUE.
JeMoHcTpanoHHOe 00opynoBaHue (OPMHUPYETCsT B COOTBETCTBUM C NPHHIUIIOM MHHHUMAaJIbHON
JOCTaTOYHOCTH M 00ECIIeUMBAET IMOCTAHOBKY MEPEUNCICHHBIX B IpOrpaMMe 1Mo (GU3MKe KIFOYEBBIX AEMOHCTPALUA
JUISL MCCIIENIOBAaHUS W3y4aeMbIX SIBJICHHH M IPOLECCOB, SMIMPHYECKMX M (yHIaMEHTAIbHBIX 3aKOHOB, HX
TEeXHUYECKUX TIPUMEHEHUH.
JlaGopaTopHOoe 00OpymOBaHUE IS YIEHHUYECKUX TPAKTUYECKHX paboT GopMHpYyeTCs B BHIE TEMaTHYECKUX
KOMIUIEKTOB M OOecIieunBaeTcs B pacuyére OfHOr0 KOMIUIEKTa Ha ABYX oOydarommxcs. TeMaTHueckne KOMILIEKTHI
n1a00paTopHOro 00OPYAOBaHHS JODKHBI OBITh TIOCTPOSHBI HAa KOMIUIEKCHOM HCIIONIB30BaHMH aHAJIOTOBBIX M
1 (poBBIX TPUOOPOB, & TAKIKE KOMITBIOTEPHBIX W3MEPUTENILHBIX CHCTEM B BHJE IIU(POBBIX JTa00pATOPHIA.
OCHOBHBIMH LETIAMH U3y4eHUs! HU3UKHU B 0011eM 00pa30BaHUM SBIISIOTCS:
e (opMHpOBaHHE MHTEpPECA U CTPEMIICHUS] 00YYAIOIIMXCSl K HAYYHOMY M3y4YEHHIO TPUPOJbI, Pa3BUTHE HX
WHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BHUTHE IPEJCTABICHHH O HAYYHOM METOJe IMO3HaHHs M (OPMUPOBAHHE HCCIIEAOBATEIBCKOIO
OTHOILIEHUS K OKPYKAalOIIUM SBJICHUSAM;

e (opMHpOBaHHE HAayYHOr0O MHPOBO33PEHHUS] KaK pe3y/lbTaTa H3y4eHUs OCHOB CTPOSHHS MaTepuH |
(yHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;

e  (QopMmHpoBaHHE yMEHHH OOBACHATH SBICHHA C MWCIONB30BaHMEM (GHM3MUCCKUX 3HAHWM M HayYHBIX
JI0Ka3aTeJbCTB;

e  (QopMHpOBaHHE NPEICTABICHUNA O POIH (PU3NKYU JIS Pa3BUTHA IPYrHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOT M.

HocTtmkeHne 3THX Leneil oOecredynBaeTcss pelIeHHeM CIeNYIOIMX 3aJad B IpoLecce H3Y4eHus Kypca
(U3MKK Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs:

e  npHOOpeTeHHe CHCTEeMbI 3HaHUi 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSAX, BKIIIOYas

MEXaHHUKY, MOJIEKYSIPHYIO (DH3HKY, JIEKTPOIMHAMHKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPO(U3UKH;
e  (QopmHpOBaHHE YMEHUH MPUMEHATh TEOPETHUECCKHE 3HAHUS A OOBSICHEHUS (DU3MUYECKHX SBICHHH B
MIPUPOJE U JUIS IPUHATHS IPAKTHIECKUX PEIICHUH B IOBCETHEBHON JKU3HU;

®  OCBOGHHME CIIOCOOOB pEIICHHS Pa3IM4HBIX 3aJady C SBHO 3aJaHHOW (U3MUYECKOW MOJENbIo, 3a1ad,
MOZIPa3yMEBAIOIINX CaMOCTOSTENbHOE CO3JaHIe (PU3NIECKOM MOJIENH, aJeKBaTHOM YCIIOBUSIM 3a/1au;

e [IOHUMaHHE (U3UYECKUX OCHOB W IPUHIUIIOB JCHCTBUS TEXHHYECKHX YCTPOHCTB M TEXHOJIOTHYECKUX
MIPOLIECCOB, UX BIIMSHHS HA OKPYKAIOLIYIO CPELy;

®  OBJIQJICHUE METONAMHU CAMOCTOSATENBHOrO ILTAHMPOBAHHS WM NPOBENCHUS (DM3MYECKUX SKCIICPHMEHTOB,

aHaJIW3a U UHTEPIIPETAlMy HH(OpMaIH, ONpeeeH s JOCTOBEPHOCTH MOIYYEHHOT0 Pe3ylbTaTa;

®  CO3/IaHHE YCIOBHM JUIsl pa3BUTHS YMEHUM MPOEKTHO-UCCIIE0BATENBCKOM, TBOPUECKOMN AEATEIBHOCTH.

Ha uzyuenue ¢pusuku (0a30BbIii ypOBEHb) HA YPOBHE CpelHero odIero oopaszoBanus oTBoAUTCs 136 4acos:
B 10 ximacce — 68 gacos (2 gaca B Henenmto), B 11 kimacce — 68 yacoB (2 gaca B HEZIEINO).

[pemnaraemelii B mporpamMme no (U3MKE INEepedyeHb JabOpaTOPHBIX M TNPAKTHYECKHX PaboT SBISCTCS
PCKOMEH/IOBaHHBIM, Y4YHTENb JeTaeT BHIOOP IpOBEACHHS JabOpAaTOPHBIX pPabOT W ONBITOB C  Y4ETOM
WH/IUBUAYAIBHBIX OCOOCHHOCTEH 00yJatOmIIXCsl.



COJAEPXAHUE OBYYEHUA

10 KJIACC

Pa3gen 1. @u3nuka ¥ METOABI HAYYHOI0 NNO3HAHUS
®dusnka — Hayka o mpupozae. Hayunele MeToAbl MO3HaHMS OKpY)XKamoLero mupa. Poib s3kcrepuMeHTa U
TEOPHH B IIPOLIECCE TIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.
MopnenupoBanue (pu3nMUecKuX sBIEHUN M mpoueccoB. Hayunsle rumore3sl. Pu3nueckne 3aKOHBI U TEOPUH.
I'paHuIBl MPUMEHNMOCTH (PU3UIECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUSL.

Poms m Mecro ¢u3uku B (OPMHPOBAHWH COBPEMCHHOW HAy4yHOH KAapTHHBI MHUpa, B IPAKTHYCCKOMH
NEITEILHOCTH TIOACH.

Jlemoncmpayuu

Amnajnorossie 1 HI/I(l)pOBI)Ie HU3MCPUTCIILHBIC HpI/I60pI)I, KOMIIBIOTEPHBIC TaTUYUKHU.

Pa3pen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe ABwkeHre. OTHOCUTENBHOCTh MEXaHWYECKOT0 IBIKeHHs. Cucrtema orcuéra. TpaekTopusl.

[epemerienne, cKOpoCTh (CpeHsisi CKOPOCTh, MIHOBEHHAs! CKOPOCTh) M YCKOpEHHE MaTepHaIbHON TOUKH,
UX MPOEKIIMU Ha OCU CHCTeMBI KoopAuHaT. ClIo)KeHHe epeMeIIeHU U CIIOXKEHUE CKOPOCTe.

PaBHOMepHOE W PaBHOYCKOPEHHOE MpSIMOJHMHEHHOE IBMKeHHe. ['paduku 3aBUCMMOCTH KOOpDIHMHAT,
CKOPOCTH, YCKOPEHUS, ITyTU U IIEPEMELLECHNS MaTEPUAIILHON TOUKH OT BPEMEHHU.

CBoOonaHoOe masicHue. Y CKOPeHHE CBOOOIHOTO MaACHuUs.

KpuBonuneitHoe aprkeHue. J[BrkeHHe MaTepHaIbHOM TOUKH IO OKPYKHOCTH C IOCTOSHHOW IO MOZYIIO
CKOpPOCTBIO. YTJIOBas CKOPOCTh, JHMHEHHAs CKOpoCTh. [lepwiom um yacrtora oOpaiienus. lleHTpocTpeMuTenbHOe
YCKOpEHHE.

TexHuueckue yCTpoWCTBa M IPAKTHYECKOE IPUMEHEHHE: CIHMIOMETD, INBHKEHHE CHApPSJOB, LEIHBIE U
peMEHHBIE NIEpeNaun.

Lemoncmpayuu

Mogenb cucTeMsl OTCUETA, UILTIOCTPALU KHHEMATUYECKUX XapPAKTEPUCTHUK JIBUKCHUS.

Ipeobpa3oBaHne ABMXEHUH C UCIIONB30BAHUEM HPOCTBIX MEXAHH3MOB.

ITagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue ABWKeHUS Tena, OPOIICHHOTO MO YIIIOM K TOPU30HTY M TOPH30HTAJIBHO.

W3mepeHne yckopeHHs: CBOOOIHOTO HaAeHHs.

HamnpasieHnue ckopocTH pu ABHYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

W3yueHne HEepaBHOMEPHOT'O IBUYKEHUS C LENBIO OIIPEIENIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanve COOTHOLIEHUS MEXAY IYTAMH, NPOWIEHHBIMHM TEJIOM 3a IIOCIEIOBATENbHbIE paBHBIE
IIPOMEKYTKHA BPEMEHH IIPH PaBHOYCKOPEHHOM JBIKEHHU C HAYaIIbHOM CKOPOCTBIO, PABHOM HYJIIO.

M3yuenne IBHKEHMS IIAPUKA B BI3KOW KUAKOCTH.

W3zydenne nBrkeHus Tena, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpunnun otHocutenbHocTH ["anunes. Ilepsolil 3akon HetoToHa. MIHEpLManbHbIE CUCTEMBI OTCUETA.

Macca Tenma. Cuma. Ilpuanmn cymeprosunmu cwil. Bropod 3akoH HproToHa mnsi MaTepuanbHOW TOUKH.
Tperuii 3axoH HploTOHA 151 MaTepuanbHBIX TOUYEK.

3akoH BceMUpHOro Tsarorenus. Crta Tsxectu. [lepBas KocMHYecKas CKOPOCTb.
Cua ympyroctu. 3akos ['yka. Bec Tena.
Tpenue. Bumbl TpeHus (mokosi, ckombxeHms, kadeHus). Cmma tpermsa. Cyxoe Tpenume. Cuia TpeHHsS

CKOJIbKEHUS ¥ cria TpeHus nokos. Koadgumment tpernsa. Cuita CONpOTHBICHUS NMPU ABWKEHUN Tela B )KUAKOCTH
WJIN Tas3e.

[MocTymaTensHOE M BpamaTeNbHOE IBIKEHUE aOCOMIOTHO TBEPIOTO Tea.

MoOMEHT cuIIbl OTHOCUTEIBHO OCH BpaieHus. [1nedo cumel. Y cnoBus paBHOBECHS TBEPIOTO TeNa.
TexHuueckue yCTpOWCTBA U MPAKTUUECKOE IPHUMEHEHHE:
CIIyTHHKOB.

Jemoncmpayuu
SIBneHUe WHEPITUHL.

TIOAIIUITHUKH, OBUKCHHUE HNCKYCCTBEHHBIX



CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TeIl.

Bropoii 3akoH HeroToHa.

W3mepenue cui.

CrnoxeHue cui.

3aBHCHMOCTH CHJIBI YIPYTOCTH OT JehopManum.

Hesecomocts. Bec Tena mpu yckopeHHOM MOabEME U MaJIEHUH.

CpaBHEHUE CUI TPEHUS MOKOs, KaYeHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Wzydenue nprkeHust Opycka 1o HAaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH CHJI YNPYIOCTH, BO3HHMKAIOIMIMX B MPYKHHE M PE3UHOBOM o00pasle, OT HX
nedopmanuu.

HccnenoBanue ycinoBuil paBHOBECHs TBEPIOTO Tela, MIMEIOIIETO OCh BPALICHUSI.

Tema 3. 3aKonsl cOXpaneHus 6 MeXaHuKe

Wmnynsc MaTeprajbHOW TOUKM (Tena), CHCTEMbl MaTepUallbHBIX TOueK. VIMIynbC CHIIBI U U3MEHEHHE
HMITyNbca Teaa. 3aKOH COXpaHEeHUs UMITyJIbca. PeakTHBHOE IBHM)KEHUE.

Pa6ora crbl. MOITHOCTE CHITBL.

Kunernueckas sHeprus MaTepualibHOM TOUKU. Teopema 00 M3MEHEHHH KHHETHYECKOH SHEPTHH.

[MorennmanpHast sueprusi. [loTeHnmanbHas SHeprust ynpyro aeopMHUpPOBaHHON NpyxHHBL. [loTeHIManbHas
9HEpPrHs Teja BOIU3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaJ'IBHbIC U HCIOTCHUHWAJIBHBIC CHIIBI. CBs13b pa60T1)1 HCIIOTCHUOMUAJIBHBIX CHJI C HU3MCHCHHCM
MEXaHHUUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW dHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue yCTpOWCTBA U INPAKTUYECKOE IIPUMEHEHME: BOAOMET, KONEP, MNPYKUHHBIA IIUCTOJNET,
JBIDKEHHE PaKeT.

Lemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTuBHOE IBMKEHUE.

[Nepex o/ MOTEHIUATILHOM YHEPIHH B KUHETUYECKYIO0 U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

N3ydenne abCOMOTHO HEYNPYTOro yAapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MAsSTHHKOB.

HccnenoBanue cBA3M pabOTHl CHIIBI ¢ H3MEHEHHEM MEXaHWYECKON SHEprHH Tella Ha MPUMEpEe PacTsDKEHHS
PE3HHOBOTO XKIyTa.

Pa3nen 3. MoJsieky/asipaas ¢gu3nka ¥ TepMOAMHAMHUKA

Tema 1. Ocnogbt MONEKYNAPHO-KUHEMUUECKOI meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIAPHO-KMHETHYECKOH TEOPHH M UX OIBITHOE 00OCHOBaHME. bpoyHOBCKOE
nswkenue. up¢ysus. Xapakrep IBIKEHUS W B3aUMOJCHCTBHS YacTHI| BellecTBa. MoJeNn CTPOSHHUS! ra3os,
KHUIKOCTEH M TBEPIBIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOeNeid. Macca u pa3Mephsl MOJIEKYIT.
KomnuectBo BemectBa. [loctostHHas ABOrampo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Mopnens naeanpHOro rasa. OCHOBHOE ypaBHEHHE MOJCKYISIPHO-KMHETHUECKOH TEOpHH HIEaJbHOrO Tasa.
AbcomroTHast TeMIiepaTypa Kak Mepa CpeJHell KHHETHUECKON SHEPTHH TEIIOBOTrO JBIDKEHMS yacTull rasa. lllkama
temnepaTyp Kenpsuna. I'a3oBbie 3akoHbl. Y paBHeHHe MeHneneeBa—Kimamneiipona. 3akon JansToHa. M30mporeccs B
H/ICAIbHOM Ta3€ C ITOCTOSHHBIM KOJIMYECTBOM BelllecTBa. | padudeckoe mpeacTaBieHHe H30IPOLECCOB: N30TEPMa,
n30Xx0pa, m300apa.

TexHU9IEeCKHE yCTPONHCTBA U MPAKTHUECKOE MPUMEHEHNE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmbITE, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHME BemecTBa, (oTorpadMu MOJEKYNl OpPTaHWIECKHX
COEIMHEHUH.

OmnpITel 10 UG GY3UH KUIKOCTEH U Ta30B.

Mopnenb 6pOoyHOBCKOTO ABI)KEHHSI.

Mognens omnbita LltepHa.

OmBITHI, TOKA3BIBAIONIHE CYIIECTBOBAHNE MEKMOJIECKYISIPHOTO B3aUMOJICHCTBHSI.

Mogens, WIUTFOCTPUPYIOIAs NPUPOAY JaBICHUS ra3a Ha CTEHKH COCYIa.



OMBITHI, WUTIOCTPUPYIOIIE YPABHEHNE COCTOSHUS HI€AIFHOTO T'a3a, H30IPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

Ompenenenue Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEHHH 00BhEMa KOMHATHI, JaBJICHUS W
TEMIIepaTyphl BO3TyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEX/Y TapaMeTPaMy COCTOSIHHS Pa3peXEeHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmopnHaMuueckass cucteMa. BHYTpEHHSsT 2HEPrHs TEpMOAWHAMHYECKOH CHUCTEMBI M CHOCOOBI €€
n3MeHeHns. KomnmdecTBo TemioTel W pabora. BHYTpeHHSsI SHEprus OJHOATOMHOIO HJEalbHOro rasza. Buasl
TEIUIONepelaun: TEeIJIONPOBOIHOCTb, KOHBEKIMS, M3ITydeHHe. YJelnbHas TeIIOEMKOCTh BellecTBa. KommuecTBo
TEIUIOTHI TIPH TeTUIoNepeaaye.

[onsiTne 006 ammabatHOM mporecce. IlepBblii 3aKOH TepMoAMHAMHKH. [IprMeHEeHHe NepBOro 3akoHa
TEepMOAMHAMHUKH K u3onporeccaM. ['paduueckas mHTeprpeTarys paboThl rasa.

Bropoii 3akoH TepMonuHamMuku. HeoOpaTHMOCTh MPOIIECCOB B IPUPO/IC.

TemnoBble MamwHbl. [IpUHIMNBL NeCTBUS TEmIoBBIX MamuH. [IpeoOpa3oBaHMs SHEPrHMHM B TETUIOBBIX
MammHax. KoadduimenT nonesnoro nericTBus TeruioBoil MammHbel. [{ukn KapHo u ero ko duiiueHT none3Horo
JEUCTBHUS. DKOJIOrHYECKUE TPOOIEMBI TEIIOIHEPTETHUKH.

TexHu4yeckue yCTpOHCTBA W IPAKTHYECKOE MPUMEHEHHE: JBHUIaTellb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOJIMIILHUK, KOHIUIIHOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEW SHEpruM Teja INPH COBEpPIICHHH pPa0OThI: BBUIET MPOOKH M3 OYTBUIKH TOA
JICUCTBHEM C)KAaTOTO BO3/1yXa, HarpeBaHue 3(hupa B JATYHHOU TPpyOKe MyTéM TpeHHs (BUACOJEMOHCTPALIHS).

H3meHeHne BHyTpeHHEH SHEpruM (TeMIepaTypbl) Tela npy Terionepeaye.

OmnebIT N0 aMabaTHOMY PacHIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, ABUTATENSI BHYTPEHHET O CrOpaHHmsi, PEaKTUBHOTO JBUIATENS.

Yuenuuecxuti oxcnepumenm, rabopamoptuvie pabomoi

N3mepenue ynenbHOl Tem1oEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eewecmea. Pazosvle nepexoovt

[Tapoobpa3zoBanue M KoHAeHcauus. Mcmapenue u KuneHue. AOCONIOTHAsE U OTHOCHTENIBHAS BIAXKHOCTh
Bo3ayxa. HachllleHHBIN nap. YaenpHas TeIuloTa MapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KHUIICHUS OT
JaBJICHUSI.

Teépnoe Tteno. Kpucrammmueckne u amopdHbie Tena. AHHM30TPONHMS CBOWCTB KpHcTayuioB. JKuikue
kpuctauiel. CoBpeMeHHbIE Matepuanbl. [l1aBiaeHHe M KpuUcCTaIM3auusl. YJelnbHas TeMIoTa IUIaBJICHHUS.
Cybmumarus.

YpaBHeHHe TEIUIOBOro OanaHca.

TexHudyeckue ycTpOHCTBA M MNPAKTHYECKOE NPHUMEHEHHE: THIPOMETP U IICUXPOMETP, KaJOpUMETp,
TEXHOJIOTUH MOJIyYEHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM UYKCIIe HAHOMATepHaloB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MIAPOB.

Kunenne npy NoHMXEHHOM JaBJICHUH.

Crioco0BI U3MEpeHus BIaKHOCTH.

HaGmtonenue HarpeBaHns ¥ IUIaBJICHHUS KPUCTATMIECKOTO BELIIECTBA.

JeMoHCcTpanys KpUcTajlioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

M3mepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3nen 4. DiiekTpoaMHAMHUKA
Tema 1. Inexmpocmamuxa
OnexTpu3anys Tel. DIEKTPUIECKUH 3apsai. [IBa Buia aIeKTpudecKuX 3apsaoB. [IpOBOIHUKH, ANDICKTPUKH
1 TIOJTyPOBOIHHUKH. 3aKOH COXPAaHEHUSI IEKTPHUECKOT0 3apsia.
BiammopeiictBue 3apsimoB. 3akoH Kymona. TodedHBI SNEKTpHYECKHA 3apsii. DJNEKTPHUYECKOe IOJIe.

Hanpspk€HHOCTD 35ekTprueckoro nojs. [IpuHIMn cyneprno3uuuu 3MeKTpuiecKux noined. JInauu HanpsokEHHOCTH
JIEKTPUUECKOTO OIS

PaGora cun QJICKTPOCTATHUICCKOI'O ITOJIA. HOTeHIII/IaJ'I. PaznocTh IIOTCHIIUAJIOB. HpOBOL[HI/IKI/I " JUIJICKTPUKHA
B JJICKTPOCTATHUYICCKOM II0JIC. I[I/IBJ'ICKTpI/I‘ICCKaSI MMPOHUIIAEMOCTb.



Onexrpoémkoctb. KonpeHcaTtop. OJeKTPOEMKOCTb IIIIOCKOrO KOHAEHCATOpa. OHEPrusl 3apsuKEHHOIO
KOHJIEHCaTopa.

TexHudeckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHE: IEKTPOCKOI, dJIEKTPOMETP, dIEKTpOCTaTHYECKast
3aIuTa, 3a3eMJICHHE JIIEKTPONPHUOOPOB, KOHEHCATOP, KOMMPOBAIBHBIN ammapar, CTPYWHBIH IPUHTE.

Jlemoncmpayuu

VYcTpolicTBO M IPUHLIUN IEHCTBUSA AIIEKTPOMETpA.

B3aumMopeiicTBue Ha3IEKTPU30BaHHBIX Tel.

OneKTpUUecKoe MoNe 3apsKEHHBIX Tell.

IIpOBOJHUKY B 2JIEKTPOCTATUUECKOM IIOJIE.

OnekTpocTaTHYecKast 3allUTa.

JIM3NEeKTPUKH B 2JIEKTPOCTATUUECKOM TI0JIE.

3aBUCUMOCTh 3IEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAN IJIACTHH, PACCTOSHUS MEXIy HUMH U
JURJIEKTPUYECKON MPOHNUILIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJEHCATOopa.

Tema 2. Ilocmosannstii Inekmpudeckuil mox. Toku 6 paznuunsix cpeoax

DNEeKTpUUECKUA TOK. YCJIOBHSI CYIECTBOBaHHUS JJIEKTpUYeckoro Toka. Mcrounuku Ttoka. Cuna Toka.
ITocTOsIHHBIN TOK.

Hampspkenne. 3akoH OMa 1S ydyacTKa LemH.

DneKTpuUecKoe CONPOTHUBICHHE. Y IeTIbHOE CONPOTHBRIIEHUE BemlecTBa. [locnenoBarensHoe, mapaieabHoe,
CMeIIaHHOE COeTMHEHNE IPOBOTHUKOB.

Pabota snexTprueckoro Toka. 3akoH [xoyns—JleHna. MoIHOCTb 3JIEKTPHYECKOT0 TOKA.

ONEeKTPOIBIKYIIAs CHWJIa M BHYTPEHHEE CONPOTHUBJICHHWE HMCTOYHMKA TOKa. 3akoH Owma s HONHOM
(3amKHyTOI) 31ekTpryeckoi renu. KopoTkoe 3aMbIkaHue.

DJIeKTpOHHAs: MPOBOAUMOCTb TBEP/IBIX METAJIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpBI.
CBepXIIpOBOIUMOCTb.

OneKTpuUecKuil TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

INomynpoBoauuku. CoOCTBEHHAs ¥ IPUMECHAs IPOBOAUMOCTD MOITYNPOBOIHHUKOB. CBOMCTBa P—N-TIepexoza.
[NomynpoBoAHNKOBEIE IPUOOPEL.

OJeKkTpudecKMii TOK B pacTBOpaX M pacIiaBax OJIIEKTPOIUTOB. OJIEKTPOIUTHYECKAS JUCCOLHALISL.
OnexTponus.

OnexTpuuecKuil TOK B razax. CaMOCTOSTEIbHBIN U HECAMOCTOSTEIbHBIN pa3psin. Momaus. [lnazma.

TexHHUYecKHe yCTPOUCTBA U MIPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UICTOUHUKH TOKA,
JJIEKTPOHArpEBaTENbHbIE MPUOOPEI, 3IEKTPOOCBETHTEIbHBIE MPUOOPE], TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH
JIMOJI, TEPMHUCTOPHI X (POTOPE3UCTOPHI, ITOTYIIPOBOAHUKOBBIN AUON, FaJbBaHUKA.

Lemoncmpayuu

W3mepeHne cuiibl TOKa U HaIPsKEHUS.

3aBHCHMOCTb CONPOTHUBICHUS MWINHAPUIECKUX MPOBOIHUKOB OT JUTUHBI, INTOMAAN TIONEPEIHOTO CCUCHUS U
MaTepuana.

CMeraHHOE COEMHEHNE TIPOBOIHUKOB.

[Ipsamoe n3MepeHne MeKTPOABIKYIIEH cruinbl. KopoTkoe 3aMbIkaHHE TraJbBaHUYECKOTO 3JIEMEHTa M OIEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

3aBHCHMOCTbH COIPOTHUBIICHHS METAJIIOB OT TEMIIEPATYPBI.

[IpoBOANMOCTB 3JIEKTPOTUTOB.

HckpoBoii pa3psa v IPOBOAUMOCTb BO3AYXA.

OnHOCTOPOHHSISI MPOBOAUMOCTH INOA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

W3ydenne cMenIanHOro COSANHEHNS PE3UCTOPOB.

W3mepenne 31eKTpoABIKYIIEH CHITBI HICTOYHMKA TOKA U €70 BHYTPEHHETO CONPOTHBIICHUS.

Habnronenue snekrponmsa.

MexnpeaMeTHble CBA3H

Wzydyenne kypca ¢usukm 6azoBoro ypoBHs B 10 Kilacce ocymiecTBISETCs C YYETOM COAEpKaTENbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMn MaTeMaTHKH, OWOIOTHH, XUMHH, Teorpadiy 1 TEXHOIOTHH.



Mesicnpeomemnvie nonsamus, CBA3aHHBIE C U3YYCHHUEM METOJOB HAYYHOI'O IIO3HAHUS: sBJICHUE, HAay4HbIH
¢axT, rumoresa, ¢u3nUYecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHHE, HKCIICPUMEHT, MOJCITUPOBAHHE, MOJEIb,
U3MEpEHHUE.

Mamemamuxa: pemieHre CUCTEMBl ypaBHEHUH, auHelHast QyHKOus, napadomna, rumepbona, ux rpaduka U
CBOMCTBa, TPUTOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI U UX MPOEKIMH Ha OCH KOOP/IMHAT, CII0KEHUE BEKTOPOB.

buonocua: mexaHumdyeckoe JABIKEHHE B JKMBOM mpupone, aud@y3us, ocMoc, TEIIOOOMEH J>KUBBIX
OpraHU3MOB (BHUIIBI TETUIONIEPEIAUH, TEIFIOBOE PAaBHOBECHE), SIEKTPUUECKHE SIBIICHUS B )KUBOH MPUPO/IE.

Xumus: TUCKPETHOE CTPOECHHE BELIECTBA, CTPOSHUE aTOMOB U MOJIEKYII, MOJIb BEILIEeCTBa, MOJIIpHAs Macca,
TEIJIOBBIE CBOWCTBA TBEPIBIX TEJN, XKHIKOCTEH W Tra30B, AJIEKTPUUYECKUE CBOMCTBA METAJIOB, AIIEKTPOIUTHYECKAs
JIMCCOLMAIHS, TATbBAaHHKA.

Teocpaghus: BIaKHOCTb BO3yXa, BETPBL, OaApOMETp, TEPMOMETD.

Texnonoeusi: mpeoOpa3oBaHUE NBW)KEHHWH C HCIOJIb30BAaHWEM MEXaHHM3MOB, Y4ET TPEHHS B TEXHHKE,
TIOALTUITHUKH, UCIIOIb30BAaHHE 3aKOHA COXPAHEHUsI MMITYJIbca B TEXHUKE (pakeTra, BOJOMET M JIPYTHUe), IBUTaTelb
BHYTPEHHErO CrOpaHus, napoBasi TypOMHa, OBITOBOI XONOJWJIBHUK, KOHJUIIMOHEP, TEXHOJOTMU ITONy4YEHUS
COBPEMEHHBIX MaTepHajoB, B TOM YHCIE HaHOMATepUasioB, M HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKas 3allInTa,
3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KCEPOKC,  CTPYHHBIH  TNpPUHTEpP,  3JIEKTPOHArpeBaTelbHbIE  MPUOOPEI,
AJIEKTPOOCBETHUTENBHBIE PUOOPHI, raJIbBAaHUKA.

11 KJIACC

Paznes 4. DjeKTpogUHAMHUKA

Tema 3. Maznummnoe none. InNeKmMpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThHl. B3auMopeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe moisie. BekTop MarHMUTHOM
UHIYKIUK. [IpUHOMO Cyneprmo3suIuM MAarHUTHRIX mojedl. JIuHum wmarHuTHOM wuHAykimu. Kapruna nuHMMA
MAarHUTHON MHAYKLUH IT0JIS1 HOCTOSHHBIX MarHUTOB.

MarsuTHOe 1oJyie IPOBOAHMKA ¢ TOKOM. KapTuHa MMHUI WHAYKIIUM MarHUTHOTO HOJS [UIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOIO MPOBOAHMKA, KaTymku ¢ TokoM. OmeiT Opcrema. B3ammopeiictBue
MIPOBOJTHUKOB C TOKOM.

Cuira Amnepa, e€ MOAYJIb M HAallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb M HampaBieHHe. [[BikeHue 3apspKeHHOM YacTHIBI B OXHOPOAHOM MAarHUTHOM
none. Pabora cuiiel JlopeHna.

SIBieHue >MEeKTPOMAarHUTHOW MHAYKUWHU. [IoTOK BeKkTOpa MarHMTHOM MHAYKLIHH. DJEKTPOIBIDKYILNAS CHIIA
WHAYKIUH. 3aKOH 3JIeKTPOMarHuTHON nHaykuun dapases.

BuxpeBoe »nekTpudeckoe Toie. OJEKTPONBIKYINAs CHia HWHIYKIWKA B IPOBOAHUKE, JIBIKYILIEMCS
MOCTYTIATEIFHO B OMHOPOAHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

WNHAyKTHBHOCTD. SIBIIEHHE CAMOMHIYKINHU. DIEKTPOABIKYIIASI CHJIa CAMOMHIYKLIUH.

OHeprust MarHUTHOT'O TIOJISL KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE TIOJIE.

TexHudeckue yCTpOWCTBA H MPAKTUIECKOE TPHMEHEHHWE: TIIOCTOSHHBIE MATHUTHI, JJICKTPOMArHHTHI,
AJIEKTPOABUTATENH, YCKOPHUTENN HIIEMEHTAPHBIX YaCTHII, MHIYKIIHOHHAS T1€Yb.

Lemoncmpayuu

OmnpiT DpcTena.

OTKIIOHEHHUE JEKTPOHHOTO ITyYKa MAarHUTHBIM TOJIEM.

JIMHWM WHIYKIAHA MarHATHOT'O TIOJIS.

BszaumoneiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuta Ammepa.

HeiictBue cuibl JIopeH1Ia Ha HOHBI 3JIEKTPOJIMTA.

SIBneHue 31eKTPOMarHiTHOM HHIYKIIUH.

IIpaBuio Jlenua.

3aBUCHMOCTB 3JIEKTPOABIKYIIEH CHITBI HHAYKINH OT CKOPOCTH M3MEHEHUSI MATHUTHOT'O TIOTOKA.

SIBneHUE CaMOWHIYKITUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomoi

M3ydyeHre MarHuTHOIrO NoJisl KATYLLIKHA ¢ TOKOM.



I/ICCJ'IGJ_'[OBaHI/Ie I[eflCTBI/IH MOCTOAHHOI'O MarouTa Ha paMKy C TOKOM.
I/ICCJ'IGJ_'[OBaHI/Ie SIBJICHUA BHGKTpOMaFHHTHOﬁ UHAYKIOHWU.

Paznen 5. Kosie6anusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbBLE KOJIeOAHUA

KonebarenbHast cucrema. CBOOOMHBIE MexaHHWYeckue KoieOanus. ['apmonHmueckue konebanus. Ilepuon,
yacToTa, aMmIuuTyaa M ¢aza konebanuid. [IpykuHHBIM MasTHHK. MaremaTuueckuii MasTHHK. Y paBHEHHE
rapMOHHYECKHUX KonebaHuil. [IpeBpaiienne SHepriy NpH rapMOHUYECKUX KOIEOaHMUSIX.

KonebarenbHbiii  kKOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHWS B HIEATBHOM KoJieOaTeTbHOM
KOHTYype. AHAaJOTusl MEXIy MEXaHWYeCKUMH W DJIEKTPOMarHUTHeIMH KonebaHusmu. Popmyna Tomcona. 3akoH
COXpaHEHHs] PHEPTUHU B HICATEHOM KOJIeOATETbHOM KOHTYDE.

[IpencraBnenne o 3aryxarommx KojeOaHMSIX. BbIHYXIeHHbIE MexaHW4eckue KojeOanus. Pe3oHaHc.
BeIHYyX/IeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHusl.

Ilepemennsiii Tok. CuHycOUaNbHBIN MEepeMEHHBINH TOK. MOIIHOCTh NEPEMEHHOr0 TOKA. AMIUTUTYIHOE U
JIEUCTBYIOIIEe 3HAUSHNE CUITBI TOKA M HAIIPSDKEHUSL.

Tpanchopmarop. [IponsBoncTso, nepeaaya v NOTpedICHUE IITEKTPUUECKON SHEPTHH. JKOJIOTUUECKHE PUCKH
TIPY TIPOM3BOJICTBE AIIEKTPOIHEPrUH. KylbTypa HUCIoNb30BaHuMs 31€KTPOIHEPTUH B TIOBCEJHEBHOM JKU3HH.

TexHUYeCKHe yCTpOWCTBA M NMPAKTUUECKOE NMPUMEHEHHE: 3JIEKTPUYECKU 3BOHOK, TE€HEpaTop MepeMEeHHOr0
TOKa, JINHUY AJIEKTpoIlepe/iay.

Jlemoncmpayuu

HccnenoBanue nmapaMerpoB KojeOaTenbHON CUCTEMBI (MIPYKUHHBIN MIIM MaTeMaTHUeCKUI MasTHUK).

HabnroneHue 3aryxarommx KoneOaHui.

HccnenoBanue CBOMCTB BHIHYXKICHHBIX KOIEOaHUH.

HaGmtoneHue pe3oHaHca.

CBOOOHBIC 3JICKTPOMATrHUTHBIC KOJICOAHUS.

OcumutorpaMmsl  (3aBUCUMOCTH CHJIBI TOKA W HAaNpsDKEHUS OT BPEMEHM) [UIS  JJIEKTPOMArHUTHBIX
KoJIe0aHuH.

Pe3onaHc npy mocnenoBaTeIbHOM COEAMHEHNH PE3UCTOPA, KAaTYyIIKU MHAYKTUBHOCTH U KOHJEHCATOpa.

Mopenb TMHUK 3JIEKTPONepesayn.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

HccenenoBanue 3aBUCUMOCTH TIEpHOZia MAJIBIX KoeOaHui Ipy3a Ha HATH OT JUIMHBI HUTH M MacChl Ipy3a.

HccnenoBanne nepeMeHHOro TOKA B IIEMM M3 IOCIENOBATEIbHO COCAMHEHHBIX KOHAEHCATOpa, KATYIIKU U
pesucropa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE G0JIHbI

MexaHuueckue BOJIHBI, YCIOBUs pactpocTpaHeHus. Ilepuon. CKopocTh pacpoCTpaHeHHs U IJIMHA BOJIHBI.
[Nonepeunsie 1 npoxobHBIE BONHBL. VHTepdepeHuns u qudpakiys MeXaHHISCKUX BOJIH.

3Byk. Cxopocth 3ByKa. ['pomMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIEeKTPOMAarHUTHBIC BOJHBL. YCIOBUS M3IydeHHUsl 3JIEKTPOMATrHUTHBIX BOJNH. B3aumHas opueHTanus
BekTopoB E, B, V B amexTpomarautHO BoiHE. CBOWCTBA ANEKTPOMATHUTHBIX BOJNH: OTPAXKEHHE, MPEJIOMIICHUE,
nonspusanys, mudpakiys, narepdepeHns. CKOpocTb 3JIeKTPOMArHUTHBIX BOJH.

[Ikana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IprHOMTIBI paguoCBsI3H U TeNeBUACHMS. Pagnoaokamms.

OJIEKTPOMAarHUTHOE 3arpA3HEHNE OKPYKAIOIIEH CPEIbl.

TexHu4eckue ycTpOWCTBa M IPAKTHIECKOE NPHUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI, YIbTPa3BYKOBas
JMarHOCTHKA B TEXHUKE U MEAWIMHE, pajap, paJuoNpuEMHHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-meus.

Lemoncmpayuu

OO6pa3oBaHne 1 pacrpocTpaHEHHE MONEPEYHBIX U MPOJOITBHBIX BOJH.

KoneGumomieecst Teno Kak HCTOYHHUK 3BYKa.

HaOGmonenue oTpaxeHus ¥ MPETOMIICHNS MEXaHMYECKHX BOJIH.

Habnronenue naTepdeperny u Aupakini MEXaHMIECKIX BOJH.

3BYKOBOH pe30HAHC.

HabnromeHue cBs31 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION U 9aCTOTON KOJIeOaHMA.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaXKCHHE, NMPEJIOMJICHUE, TMONApH3aLus, AU(QpaKiys,
uHTEepPEPEHITHS.

Tema 3. Onmuka



I'eomerpuueckass ontuka. IIpsmonuHeilHOE pacnpoCTpaHEHHE CBeTa B OAHOpPOAHOM cpexe. Jlyd caera.
ToueuHbIit ICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS CBeTa. [locTpoeHne H300paskeHI B ITIOCKOM 3epKaie.

[Ipenomienune cBera. 3akoHBI IMPENTOMIICHUS cBeTa. AOCONIOTHBIM MOKa3aTenb mperoMieHus. llomHoe
BHYTpEHHee oTpakeHue. [IpenenpHblil yroil HOJHOro BHYTPEHHETO OTPaXKEHHUSI.

Hucnepcus cBera. CioxkHBIH cocTaB Oenoro cera. L[er.

Cobuparonue 1 paccenBaromye JUH3bL ToHKas nuH3a. POKYyCHOE PAacCTOSHUE M ONTHYECKasl CUJIa TOHKOH
muH3bl.  [locTpoeHne u300pakeHMIT B COOMpAIOIIMX W pacceMBaromx JuH3ax. DopMyna TOHKOW JIMH3BI
YBenuueHue, 1aBaeMoe JUH30H.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONTHUKH.

BonHoBas ontrka. MaTepdepenmus ceera. KorepeHTHBIE HCTOYHUKH. Y CJIOBUSI HAOMIOEHUSI MAKCHMYMOB 1
MUHAMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOI€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus ceera. [{udpaxumonnas pemérka. Y cinoBre HAOMIOICHUS TIIaBHBIX MAaKCUMYMOB ITIPH NaJICHUH
MOHOXPOMaTHYECKOI'0 CBETa Ha MU(PPaKINOHHYIO PEHIETKY.

Ionspuzanus ceera.

TexHu4yeckue yCTpoCTBA W NpPaKTHYECKOE NPUMEHEHHE: OYKH, Jyna, (oTroamnmapar, MPOeKINOHHBIH
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PPaKINOHHAS PEIIETKA, TIOJISIPOU/L.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacnpocTpaHeHue, OTpaKeHNe U TpesioMiieHre cBeTa. OnTHuecKne NprOOpHI.

IlonHoe BHyTpeHHEe oTpakeHue. Moaenb cBeToBoa.

HccnenoBanue cBOWCTB W300pakeHUH B JIMH3aX.

Moaenu MUKpOCKOIIa, TeJIECKOIa.

HaGmoneHue uHTepEepeHIInT CBeTa.

Ha6moneHue nud)pakiivy CBeTa.

HaGtoieHre AUCIIepCHH CBETa.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO IPU3MBIL.

[Nonyuenue criekTpa ¢ TOMOLIBIO JU(OPAKIUOHHON PEHIETKH.

HaGuntonenue nonspusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

W3mepenune nmoka3aTesns IpeOMIICHHS CTEKIIA.

HUccnenoBanue cBOWCTB N300pakKEHU B JIMH3AX.

HabGumronenue aucnepcuu cBerta.

Paznen 6. OcHOBBI clIelIMATbHOI TEOPHH OTHOCHTEJILHOCTH
I'panHuibl IPUMEHMMOCTH KJIACCHYECKOM MeXxaHUKH. [IoCTysaTel crenuanbHOM TEOpUHM OTHOCUTEIBHOCTHU:
HMHBAPHAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IIPHHIUII OTHOCUTEIFHOCTH DHHINTEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEe/JICHUE BPEMEHN U COKPAIIEHHUE JJTHHBL.
OHeprust ¥ UMITYJIbC PESATUBUCTCKON YaCTHUIIBI.
CB3b MACCHI C SHEPTHUEH U UMITYJIECOM PENSITUBUCTCKON YaCTUIIBI. DHEPTHUs TTOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®dotonsl. Dopmyna [Inanka cBsi3u d3HEPrun (OTOHA C €ro0 YaCTOTOM. DHEPrHsi U UMIYIbC (OTOHA.

OtkpoiTre u uccnenoBanue Gporodddexra. Ompitel A. . CroneroBa. 3akoHbl Gorodddexra. YpaBHeHUES
Oitnmrreitna s pororddexra. «Kpachas rpanuna» Gporodddekra.

Hasnenne ceera. OnwiTer [1. H. JIebenena.

XHUMHUYECKOE JIENCTBUE CBETA.

TexHUYEeCKHE yCTPOIMCTBAa U NPAKTHYECKOE NMPUMEHEHHE: (hOTOIIEMEHT, (POTOJATINK, COIHEYHAs Oarapes,
CBETOAMO.

Lemoncmpayuu

®oTor(PEeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOH.

HUccnenoBanne 3aKOHOB BHEMTHETO (POTOIPPEKTa.

Ceerommos.

Conneunas Garapest.

Tema 2. Cmpoenue amoma



Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHnio o -yactuil. [ImaHerapHas Monenbs aToma.
[octynater bopa. Uznydenne u nornomenne GOTOHOB NP NEPEXO/IE aTOMa C OIHOTO YPOBHS SHEPTUH Ha JIPYroi.
Bugs! ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOAOpPOJa.

Bonzossle cBoiicTBa yactull. Bomus! ne bpoitnsa. KopnyckynsipHO-BOIHOBOH Ayanu3M.

CrioHTaHHOE U BBIHYKJECHHOE U3Iy4EHUE.

TexHHYecKue yCTpOWCTBa W TNPAKTUUECKOE IMPUMEHEHHE: CIIEKTPAJIbHBIA aHaiu3 (CIIEKTPOCKOI), Jasep,
KBaHTOBBII KOMITBIOTEP.

Jlemoncmpayuu

Mopnens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHEI 1a3epa.

HaOmonenue nuHevaThIX CIIEKTPOB U3IYYSHHUSI.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

HabnroeHue TUHENHYATOro CIIEKTpa.

Tema 3. Amomnoe adpo

OKCIIEpUMEHTHI, J0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTKpeITHE paguoaKTUBHOCTH. OTMBITHI
Pesepdopna no onpeneneHuo cocraBa paJMoakTUBHOro m3irydeHus. CBoiicTBa anbga-, 6era-, raMMa-u3IydeHusI.
BiusiHue pagroakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpbiTHE IPOTOHA W HelTpoHa. HykioHHas mozens siapa [eiizenbepra—Banenko. 3apsin sapa. MaccoBoe
4yucIIo sapa. M3oromnsl.

Anba-pacniaa. DIEKTPOHHBIM W TO3UTPOHHBIH Oera-pacnan. ['aMMa-uzinydeHue. 3aKoH pajiMOaKTHBHOTO
pacnana.

DOHeprusi CBs3U HYKJIOHOB B syipe. SlnepHble cuibl. Jledekt Macchl siapa.

SnepHble peakuyu. JleneHue u CUHTES S1Ep.

Snepublii  peaktop. TepmosiepHblii cuHTe3. [IpoOieMbl M TNEPCIEKTUBBI SIIEPHOM  SHEPTEeTHKH.
DKOJIOrM4eCKUE aCIEKThI sAEPHOI SHEPTeTUKH.

OneMmeHTapHbIe YacTHLBL. OTKPHITHE TIO3UTPOHA.

MeTtons! HaOIIOAEHHS U PETUCTPALIIN 3JIEMEHTAPHBIX YaCTHIL.

dynnaMeHTanbHble B3auMoieicTBUs. EAMHCTBO (DM3HYECKOi KapTUHBI MUpA.

TexHuueckue ycTporcTBa U NPaKTUUECKOE NIPUMEHEHUE: NO3UMETP, KaMepa BuiibcoHa, sinepHbIi peaxTop,
aToMHas OomOa.

Lemoncmpayuu

CY€TYMK MOHU3UPYIOIHUX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paznen 8. DjieMeHTBI aCTPOHOMHUH M ACTPOPUIUKH

Ortansl pa3BUTHA acTpoHOMUH. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUCHUE aCTPOHOMMHU.

Bun 3Bé3aa0r0 Heba. Co3Be3aus, IPKHUE 3BE3IBL, TUNTAHETHI, UX BUANMOE ABIKCHIE.

ComHeyHas cucrema.

Comune. Conneunas akTUBHOCTH. Mcrounmk osHeprun ComHma u 3BE3M. 3BE3AB, WX OCHOBHEIE
XapaKTEepUCTHKA. JluarpaMma «CIEKTPalTbHBIM KJIacC — CBETHMOCTBY». 3BE3IBI TJIABHOW MOCIEIOBATEIHFHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTB» IS 3BE3M TIABHOW IIOCIENOBATENLHOCTH. BHYTpeHHee cTpoeHHe 3BE3N.
CoBpeMeHHBIE TIPECTaBICHHS O IPOUCXOXKACHUH 1 3BooIK ComHIa 1 3BE37, DTaIlbl )KU3HH 3BE3].

Mneunsnii [lyte — Hama [Mamaktuka. Ilomokenme u nBmwkenue Comumna B ['amaktuke. THITBI ranmakTHK.
Panuoranaxtuku u kBazapbl. Y€pHbIE ABIPHI B SIAPAX FaIaKTHK.

Bcenennas. Pacumpenne Bcenennoil. 3akon Xa06ma. Paz0eranme ramaktuk. Teopust Bombmoro B3prsiBa.
PenukroBoe nznyueHue.

MacmrabHas cTpykTypa Beenennoit. MeraramakTuka.

Hepeménasie mpoOieMbl aCTPOHOMHH.

Yyenuuecxue nabniooenus

HaOGmtonenust HeBOOPYKEHHBIM TJIa30M C MCHOJIB30BAHUEM KOMITBIOTEPHBIX NPHUIOKEHHUN ISl ONPEeTICHUS
TIOJIO’KEHNsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC co3Be3qusi CeBEpHOro MONYHIApHS W SIPKHE
3BE3 MBI

Hab6monenus B Teneckon Jlynsl, mnaner, Mneunoro ITyrw.



O0o0maroniee NOBTOpEHHE

Ponp ¢u3mkm M acTpoHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHUYECKOH, COIHAJIbHOW M ITHYECKOH cdepax
JIEATENILHOCTH 4eNIOBEKAa, POJb M MECTO (PM3MKM M aCTPOHOMHM B COBPEMEHHOW HAaydHOW KapTHHE MHpA, POJb
¢usmyeckoil Teopun B GOPMHUPOBAHNUH NPENICTABICHUH O (PU3NUECKOH KapTHHE MHpa, MecTO (PU3NIECKON KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TIPECTaBICHUH O IPUPOJIE.

Me:xnpeaMeTHbIe CBS3H

Uzydyenne kypca ¢usuku GazoBoro ypoBHs B 11 Kilacce ocymiecTBIsieTCss C Y4ETOM COJEpKaTeNbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpauii ¥ TEXHOJIOTHH.

Mesicnpeomemuvle nousimusi, CBSI3aHHBIE C W3y9€HHEM METOIOB HAYYHOI'O NO3HAHUS: SIBJIEHHE, HAYYHBIN
¢axT, rumoresa, (u3MYecKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIO/EHHE, HKCIIEPUMEHT, MOJETUPOBAaHHE, MOJEIb,
HU3MEpPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (QYHKIIMU: CUHYC, KOCHHYC, TaHT'€HC,
KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHHE
BEKTOPOB, NMPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKLMH, NMPHU3HAKU MOJ00MS TPEYroNLHUKOB, OMNpelesieHHEe IUIOMIaIH
TUIOCKUX (Uryp u o0bEMa Te.

Buonozusn: snextpuueckue SIBICHUS B JKUBOM IpUpone, KoyeOaTelbHbIE JBWKEHHS B KMBOW TPHPOZE,
ONTUYECKUE SBICHUS B )KUBOU IPUPOJIE, TEMCTBUE pagHallii HA )KUBBIE OPIaHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIMYECKAsi CTPYKTYpa TBEPABIX TeJl, MEXaHU3MbI 00pa30BaHUs
KPUCTAJUIMYECKON PELIETKY, CIIEKTPAJIbHBIN aHAIN3.

Tleocpacpusi: MarHWTHBIE TIONMIOCA 3€MJIH, 3QJIe)KH MAarHUTHBIX Dy, (orochéMka 3eMHOW MOBEPXHOCTH,
IIPEJCKa3aHUE 3EMIIETPSICEHUM.

Texnonoeus: NTUHUM SJIEKTPONEpPENAY, TEHEPATOp IEPEMEHHOI0 TOKa, 3JIEKTPOABMIaTellb, MHIYKLMOHHAS
neyb, paaap, paavionpUEMHHUK, TEIeBU30p, aHTeHHA, TeaedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs
OITHKA, COJTHEYHAas OaTapes.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOTPAMMBI IIO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeaMera «Pu3nkay Ha ypOBHE CpelHEro odmiero odpa3zoBaHus (0a30BBIH ypOBEHB)
JIOJDKHO O0ECTICUUTh JOCTHKEHUE CICAYIOUIMX JTHMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yNBTaTOoB.

JJMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMSI ydeOHOro mnpenmera «®Du3MKa» JODKHBI OTpa)kaTh TOTOBHOCTh M
CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPCHHEH MO3UITUCH JTHYHOCTH, CHCTEMOMN
LIEHHOCTHBIX OPHEHTALIMH, MMO3UTHBHBIX BHYTPEHHUX YOESKJCHHH, COOTBETCTBYIOUIMX TPaIUIMOHHBIM HEHHOCTSIM
poccuiickoro oOIIecTBa, PACIIMPEHUE XHM3HEHHOTO OIbITAa M OMNbITa JEATEIBHOCTH B IIPOLIECCE peaslu3aluu
OCHOBHBIX HalpaBJIeHUH BOCIIUTATEIbHOI ESTEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKNAHCKOW TMO3UIIMK OOYYAroIIerocs Kak aKTHBHOIO M OTBETCTBEHHOTO YiieHa
poccuiicKoro ooIIecTBa;

NPUHATHE TPAJAUIMOHHBIX O0IIEYeIOBEYECKIX I'yMAaHUCTHIECKUX M JIEMOKPATHUECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISTEIBHOCTh B HMHTEpPECaX TI'PaIaHCKOro OOIIeCTBa, y4acTBOBATh B
caMOyNpaBlIeHHH B 00pa30BaTeNbHOM OpraHu3aliy;

YMEHHE BBaHMO}]CﬁCTBOBaTb C COHnUaJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBHHM C UX q)yHKHI/IS[MH n
Ha3HAuYCHHUEM;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM JESTEIbHOCTH;

2) maTpHOTHYECKOr0 BOCIUTAHUS

Cc(OpPMHUPOBAHHOCTH POCCHHCKOMN IPa)kJaHCKOW UICHTHYHOCTH, TATPHOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTMXKEHMSM POCCHHMCKMX Y4YEHBIX B 00OnacTu
(U3MKH U TEXHHUKY;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

copMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOr0 TIOBEACHHS;

CIIOCOOHOCTh OLIEHHMBATh CUTYalMIO M IPHHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYSICh Ha MOpalbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCIIE B AEATEIILHOCTH Y4EHOrO;

OCO3HaHME JIMYHOT' O BKJIa/1a B IOCTPOSHUE YCTOHIHBOTO OYIyIIEro;

4) 3CTeTHYECKOro BOCIIUTAHMS

JCTETUYECKOE OTHOIICHHWE K MHpY, BKIIOYas SCTETUKY HAyJIHOTO TBOPUYECTBA, HPHCYIIEro (u3mdeckoi
HayKe;

5) TpyoBOro BocnuTaHusM:

HHTEpeC K pa3iuyuHbIM cepam MpodecCHOHATBHON ASATENBFHOCTH, B TOM YHCIE CBS3aHHBIM C (DM3HKOH H
TEeXHUKOH, yMEHHE COBEpLIaTh OCO3HAHHBIH BHIOOpP Oyaymeill mpodeccMM M peaau30oBbIBATH COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BAHUIO B 001acTH (DU3UKHM HA MPOTSDKEHUHU BCei
JKU3HH;

6) PK0JIOrHYeCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh HKOJIOTHYECKOH KYIBTYPbI, OCO3HAaHHE TIJI00AJBHOIO XapakTepa OKOIOTHUECKHX
mpobiem;

IJIAHUPOBAHUE U OCYLIECTBJIEHUE AEHCTBUM B OKpYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS LieJIed yCTOMYHUBOIO
Pa3BUTHSI YEIIOBEYECTBA;

pacIIupeHre OmbITa AEATEIbHOCTH 3KOJIOTMYECKOM HANpaBIEHHOCTH HAa OCHOBE MMEIOIUXCSA 3HAHUM 110
¢dusnke;

7) HeHHOCTH HAYYHOIO MO3HAHUS:

c(OpMHPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS (hru3mdecKon
HayKU;

OCO3HaHWE IIEHHOCTH HAaYYHOHW AEATENbHOCTH, TOTOBHOCTH B TpOIlECcCe M3Y4eHWS (PU3MKH OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEAOBATENLCKYIO JEATENBHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI



Ilo3naBaTenbHBIC YHUBEPCATIbHBbIC y4eOHbIe NeiicTBUS
Ba3zoBble noruyeckue aeiicTeus:

CaMOCTOSITEIHHO (POPMYITUPOBATH U aKTYyaIM3UPOBATh IIPOOJIEMY, paccMaTpHBAThH €€ BCECTOPOHHE;

OIIPENIEINIATh LIENH AESITEIbHOCTH, 3a0aBaTh ApaMETPHI M KPUTEPUHU MX JOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKHX SBIICHUSX;

pa3pabaTelBaTh IUIAH pEUIEHHWs NpoOJeMbl C y4ETOM aHajM3a WMEIOIIMXCS MaTepHajbHBIX H
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBHI B JIESATEIbHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LENSAM, OLIEHUBATh PUCKU
MOCTIECTBUN AEATEIbHOCTH;

KOOpJIMHUPOBaTh W BHINOJHATH PabOTy B YCIOBHSAX PEANTBHOTO, BUPTYaJBHOTO M KOMOMHHUPOBAaHHOTO
B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIIIICHUE TIPH PELICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBble nccienoBatenbckue JeicTBHS:

BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOUEBBIMH MOHITUAMH U METOIaMH (DU3MUECKOM HAYKH;

BJIaJICTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIBCKOM M TIPOEKTHOW JIeATENbHOCTH B 00nacTH (QU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIEHOMY TTOMCKY METOJIOB PEIIeHUs 3a1a4u (PU3NUECKOro CONlepIKaHus,
MIPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHHUS;

BJIaZICTh BUAAMU ACATCIBHOCTU IO MOJYYEHHIO HOBOI'O 3HAHMA, €ro MHTEPIIPETAIINU, HpCO6paSOBaHI/IIO H
NPUMEHECHUIO B Pa3JINYHBIX y'-Ie6HI)IX CUTyallusIX, B TOM YHCJIIE€ IPU CO3JaHHUH y‘le6HLIX IIPOCKTOB B O6J'IaCTI/I
buznKy;

BBISABJIATE NPUIUHHO-CIICACTBECHHBIC CBA3U U aKTyaJIU3UPOBATh 3a7a4dy, BbIABUTATb T'UIIOTE3Y eé peueHus,
HaXOAMTh apryMEHTHI JISl AOKA3aTeIbCTBA CBOUX YTBEPKCHUH, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PELLECHUS,

AHAJIM3UPOBATL TIIOJIYYEHHBIC B XOAC PCIICHHUSA 3a4adu pe3ysibTaTbl, KPUTHYCCKH OLCHHUBATHL UX
AOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCJIIOBUSAX;

CTaBUTb M (POPMYIHMPOBAaTh COOCTBEHHbIE 3aJayd B 0Opa3oBaTEIbHOM ACATEIBHOCTH, B TOM YHCIE IPH
H3y4eHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYaLMsIM, OLICHUBAThb IPHOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHIECKYIO 00IACTh KU3HEACATSIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJJBUIaTh HOBBIE UJIEH, IIPEIUIaraTh OPUTHHAIBHBIE TOJXObI U PELICHHUS;

CTaBUTb NPOOJIEMBI U 3a1a4H, JOITYCKAIOLINE aTbTePHATUBHBIC PEIICHUS.

PaGora ¢ uHpopmanueii:

BJaJeTh HABBIKAMH MOJy4eHHS MHpOpMamuy (PU3UYECKOrO COAEPKaHHSA M3 MCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOATENBHO OCYLIECTBIIATh IMOMCK, aHAINW3, CHCTEMATH3alMI0 W HMHTEPIPETalio MHPOPMALUK Pa3IHYHBIX
BUJIOB U (HOPM IIPE/ICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTH HH(OpMALHH;

HCIIONB30BATh CPeACTBa MH(POPMALMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U OPTaHU3AI[MOHHBIX 3a]1a4 ¢ COONIIOZICHUEM TPEOOBaHMI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
THTHEHBI, pECypcOCcOepeEeHNs, IPABOBBIX M 3THUECKUX HOPM, HOPM MH(OPMAIMOHHOK 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PH3UYECKOr0 COAEPKAHMS B Pa3INIHbIX (opMaTax ¢ y4éToM Ha3Ha4eHHS HHPOPMALU 1
LIENIEBOI ayJUTOPHH, BHIONPAs ONTHMATbHYIO (OpPMY IPEICTABICHUS U BU3YaIH3alUH.

KoMMyHHMKATHBHBIC YHHBepCcAIbHbIe YueOHbIe NeiicTBHS:

OCYILECTBIIATE OOIIEHNE Ha YpOKaxX (DM3HKU U BO BHEYPOUHOI AESATENBHOCTH;

pacIio3HaBaTh NPEIIOCHIIKN KOH(DIUKTHBIX CUTYAIMH U CMATYAaTh KOH(DIUKTHI;

Ppa3BEPHYTO 1 JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHHS C UCTIOIB30BAHIEM SI3BIKOBBIX CPEIICTB;

TIOHMUMATh U UCIOJIB30BATh MPENMYIIECTBA KOMaHIHOW M MHANBUIyaIbHON paboTHI;

BEIOMPATh TEMAaTUKy W METONBI COBMECTHBIX NEHCTBHH C y4€TOM OOIIMX WHTEPECOB W BO3MOKHOCTEH
Ka)JIOT0 WICHA KONJIEKTUBA,;

MIPUHAMATh IIEJTM COBMECTHOW JIEATENbHOCTH, OpPTaHW30BBIBATH M KOOPIWHMPOBATH JEHCTBHSA IO €&
JMOCTIDKEHHIO: COCTaBIATh IDIAH JEWCTBUHA, PACIPENeNsiTh PONM C yIETOM MHEHHH YYaCTHHUKOB, OOCYXKIATh
pe3yNbTaThl COBMECTHOI paboTHI;

OIICHMBATh Ka4deCTBO CBOET0 BKJIAJAa W KaKIOr0 YYacTHHKAa KOMaHABl B OOIIMHA pe3ynpTaT o
pa3paboTaHHBIM KPHUTEPHSM;



mpejyIarath HOBBIC TPOEKTHI, OICHHWBATH HJIEH C TO3WUIMA HOBU3HBI, OPHTHHAIBHOCTH, TMPAKTHICCKOM
3HAYUMOCTH;

OCYIIECTBIIATh MTO3UTUBHOE CTPATEIMYCCKOE MMOBEICHUE B PA3JIMYHBIX CUTYAIUSAX, MPOSIBIIATH TBOPUYCCTBO U
BOOOpaxkeHue, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcabHbIe y4eOHbIe AeiicTBUS
Camoopranuzanus:

CaMOCTOSITETIHHO OCYIIECTBIISITh ITO3HABATENbHYIO JESITENBHOCTh B 00NacTh (U3MKH M aCTPOHOMUH,
BBISIBIISITH IPOOJIEMBI, CTaBUThH M (DOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEUICHHS Ppacy€THBIX M KadeCTBEHHBIX 3ajady, IUIaH BBIOJIHEHUS
MIPaKTHYECKOH PaOOTHI C YUETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U ITPEATIOYTEHHIH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

pacumpsTh paMKH y4eOHOTI0 TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 33 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

CIIoco0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHHIO SPYAUIUHN B 00J1aCTH (DU3UKH, IOCTOSHHO TMOBBIIIATH CBOM
00pa3oBaTeNbHbIA U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAIBHBII HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JACATCIIBHOCTb, OLIEHUBATH COOTBETCTBHUE
Pe3yIbTaTOB LIENAM;

BJIaACTh HaBBIKAMH MO3HaBaTEIbHOM pe(bnelccm/l KaK OCO3HaHHA COBCPIIACMBIX ﬂeﬁCTBHﬁ 1 MBICIIUTCIBHBIX
NPOIIECCOB, UX PE3YIILTATOB U OCHOBaHHI;

UCIIOJIb30BaTh NPUEMBI pe(IEKCHH JUTs OLIEHKH CHTYaIlMH, BEIOOpa BEPHOTO PELICHHUS;

YMETHh OLI€EHUBATHL PUCKU U CBOEBPEMEHHO IPUHUMATH PEHICHUS I10 UX CHUXXCHUIO,

IIPpUHHUMATb MOTUBBI U apPTYMEHTBI APYI'UX IIPU aHAJIU3€ PE3YIbTATOB ACATCIBHOCTH,

HPUHUMATh ce0sl, IOHNMas CBOU HEIOCTATKH M JOCTOMHCTBA,;

IPUHUMATh MOTUBBI U aPI'YMEHTBI JPYIUX IIPH aHAIU3€E PE3yIbTaTOB JCATEIbHOCTH;

NPHU3HABAThH CBOE IIPABO U MPABO APYrUX HA OIIMOKH.

B nponecce nocTmkeHNs TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS IIPOrPaMMBI 10 (PH3HKE UL YPOBHS CPELHETO
obmiero o0pa3oBaHHMsA y OOYYarOLIMXCS COBEPIICHCTBYETCS SMOLMOHAJBHBI WMHTEIUICKT, IpeIroaralomui
c(hOpMHUPOBAHHOCTB:

CaMOCO3HAHHMS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE OMOLHMOHANBHOE COCTOSHHE, BHUICTH
HAIpaBIICHUs Pa3BUTHS COOCTBEHHON MOILMOHAIBLHOM cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOPETYIUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPHHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIOCOOHOCTh AaIaNTUPOBAThCA K OMOLMOHAIBHBIM HM3MEHEHMSIM U IPOSBIATE T'MOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBAalIUM, BKIIOYAIOIIEH CTpEeMJICHHE K MJOCTIDKCHHIO LEeIH M YCIeXy, ONTHMH3M,
WHULIMATUBHOCTH, YMEHHE JEHCTBOBATh HCXOS M3 CBOMX BO3MOXHOCTEIT;

SMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh IOHUMATh 3MOLMOHAJIBHOE COCTOSHUE IPYIHX, YYHUTHIBAaTh €ro MpU
OCYILECTBIICHUH OOLIEHHsI, CHOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHHIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C JAPYTHUMH JIIOIBMH,
3a00TUTBCS, IPOSIBIIATH MHTEPEC U pa3peniaTb KOHPIHKTHL.

INPEAMETHBIE PE3YJIbTATbBI

K xoHmy obOywenus B 10 KJjiacce MpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpakaTh
c(hOPMHUPOBAHHOCTE y O0YJAFOIINXCSL YMEHHIA:

JEMOHCTPHPOBATh Ha MPUMEPax posib U MECTO PU3MKU B (JOPMHPOBAHMUH COBPEMEHHOW HAYYHOW KapTHHBI
MHpa, B pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUYECKOM A€ TENbHOCTH JIOACH;

YUUTHIBATh TPAHHIBI TPUMEHEHHS M3yYEHHBIX (PM3WUIECKHX MOJENEeH: MaTepuaibHas TOUKa, HHEpLIUAIbHAS
cucreMa oTcuéra, abCOIIOTHO TBEPAOE TEINO, MICANBHBIN Ta3, MOJCIH CTPOCHHUS Ta30B, )KUIKOCTEH M TBEPIBIX TET,
TOYEUHBIH ANEKTPUIECKUI 3apsi1 P pelieHnr GU3MIeCcKuX 3a1ad;

pacrio3HaBaTh (u3nyeckwe sBIEHHWA (TPOLECcCh) M OOBSICHATH WX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYIISIPHO-KUHETHYECKOH TEOPHH CTPOCHUSI BEIIECTBA M JJIEKTPOAMHAMHKN: PAaBHOMEPHOE W PaBHOYCKOPEHHOE
TIPSMOJIMHEWHOE JIBIKEHHE, CBOOOIHOE MaJeHNe Tel, ABWKEHHE 10 OKPY)KHOCTH, MHEPIWS, B3aHMOJCHCTBHE Tell,



i dy3ns, OpOYHOBCKOE JIBIKEHUE, CTPOCHUE KHUKOCTEH M TBEPIBIX TEN, U3MEHEHHE 00bEMa Tell TIPH HarpeBaHuN
(oxmakmeHnu), TEIUIOBOE paBHOBECHE, WCIAapeHHe, KOHJCHCAIWs, IUIaBJIEHWE, KpPUCTAJUIM3ALMs, KHIICHUE,
BJI&KHOCTh BO3[yXa, MOBBIINICHWE JABJIEHHWS Tra3a IIPU €ro HAarpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXKAY
rapamMeTpaMH COCTOSIHUSI T'a3a B U30IpoLIeccax, JIEKTPU3aIys Tell, B3aUMOIEHCTBUE 3apsI/IOB;

ONMCHIBATh MEXAHWYECKOE [BIDKEHHE, WCIONB3yd (HU3MYECKHe BEJIMYMHBL: KOOpAWMHATA, IIyTh,
nepeMelleHre, CKOpOCTh, YCKOpEHUe, Macca Teja, CWila, UMIYIbC Tella, KMHETHYecKas 3Heprus, MOTeHLHUaIbHas
SHEprus, MeXaHudeckas paboTa, MEXaHWUYecKas MOIIHOCTB; MPU OINKCAHWH IPAaBWIFHO TPAKTOBATH (DM3MUYECKHIM
CMBICIT HCIIONIb3YEMBIX BEIIMUWH, MX OOO3HA4YEHHs] W EAWHMIBI, HaXOOUTh (DOPMYIBI, CBS3BIBAIONINE JAaHHYIO
(bu3UYECcKyI0 BENUUMHY C JPYTUMHU BEIHYHUHAMU;

OIMCHIBATh M3YUEHHBIC TEIUIOBHIE CBOWCTBA TeJ M TEIJIOBBIC SIBJICHUS, MCIONB3Ys (PU3NUECKHUE BEITMUMHBL:
JaBlieHWEe Tasa, TeMIeparypa, CpedHssl KHHETHYecKass DJHEPrus XaOoTHYECKOro JBIDKCHHS  MOJIEKYJ,
CpeHeKBaIpaTHYHAasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS SHEprusi, pabora ra3a, KodQQUIHEHT
TIOJIE3HOT'0 JICHCTBUSI TEIUIOBOTO JIBUTATENsI; IPHU OMNHWCAaHWU TPABWIBHO TPAKTOBATh (DM3UYECKHH CMBICIT
WCIIONIb3yEMBIX BEJUUUH, MX 0003HAYEHHS W €IMHHIIBI, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTMMU BEIMYHHAM;

ONKCHIBATh M3YYEHHBIE SJIEKTPUYECKHE CBOIMCTBA BEUIECTBA M JJIEKTPUUECKHE SBJICHUS (TPOLECCHI),
UCTIONB3Ysl (PU3MYECKUE BETMYMHBL: 3JICKTPUUECKUHA 3apsi]i, AJIEKTPHUYECKOE M0JIe, HANPSHKEHHOCT OIS, TOTEHINAT,
Pa3HOCTh MOTEHIMAJIOB; MPU OIMMCAHWU MPABWIBHO TPAKTOBATh (PM3MYECKHH CMBICI HCIIONB3YEMbIX BEIMYHMH, MUX
O6OBHa'—ICHI/IH U €AUHHIBI; YKa3bIBaTb q)OpMyJ'lI)I, CBA3BIBAIOIIUE JaHHYIO (bI/ISI/I‘-IeCKy}O BEJIMYUHY C APYruMH
BCIIMYHUHAMU,

AHAJIM3UPOBATH (bI/ISI/I'—IeCKI/Ie IPOHECCHI U SIBJICHUS, WCIOIb3YSA q)H?:PI‘{CCKI/Ie 3aKOHbI W TPUHIMIIBI: 3aKOH
BceMupHoro tsirorenus, |, 11 u |11 3akonsr HetoToHA, 3aKOH COXpaHEHUs] MEXaHUUECKOH YHEPTHH, 3aKOH COXPaHEHHS
UMITyJIbCa, NPUHLMI CYIEPIO3ULUU CUJI, IIPUHLUII PAaBHONpPABUs MHEPLMAIBHBIX CHUCTEM OTCUETA, MOJIEKYJIIPHO-
KUHETHYECKYIO TEOPHIO CTPOSHHS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEIHEH KMHETHYECKOW 3HEPIMU TEIIOBOro
JBIDKEHUsI MOJIEKYNl C aOCONIOTHOH TeMmmepaTypol, TNepBblii 3aKOH TEpMOAMHAMHUKH, 3aKOH COXpaHEHHS
JNIEKTPUYECKOro 3apsna, 3akoH KyinoHa, HpM 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BBIPa)KCHUE U yCIOBUS (TPaHMUIIBI, 00IaCTH) IPHUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPHUHLUIBI JEHCTBUA MAIIMH, NPHOOPOB M TEXHWYECKUX YCTPOMCTB; pa3inyarh
YCIIOBUS UX O€30IIaCHOI0 UCIIOIb30BAHNA B IOBCCIHEBHON JKH3HY;

BBIIIOJIHATH OKCIIEPUMEHTHl 10 HCCICIOBAHMIO (DU3MUYECKUX SBJICHUH W ITIPOLECCOB C HCIOIb30BAHHEM
NPSAMBIX W KOCBEHHBIX M3MEPEHHH, IpH 3ToM (OpMynupoBaTh MNpobieMy/3afady M THIOTE3y Yy4eOHOro
9KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOTO OO0OpYHOBAaHMSA, NMPOBOIUTH OMBIT M (HOPMYIHPOBAThH
BBIBOIBI;

OCYILECTBIIATE NPSIMbIE U KOCBEHHBIE M3MEPEHUsI (PU3NUECKUX BEIUYHH, IIPH 3TOM BBIOUPATh ONTUMANIBHbBIA
CIoco0 U3MEPEHHS U UCIIOIb30BATh H3BECTHBIE METO/BI OLIEHKH MOTPELIHOCTEI N3MEpEeHNH;

HCCIIeI0BATh 3aBUCUMOCTH MEXIY (PU3NUECKUMH BETMYMHAMU C UCIIOIB30BAaHUEM NPSMBIX H3MEPEHHUH, Ipr
3TOM KOHCTPYHPOBATbh YCTAaHOBKY, (DMKCHPOBATH PE3yNIbTAaThl MOIYYEHHOW 3aBUCHMOCTH (PU3UYECKUX BEJIUYHMH B
BUJie TaOIUL ¥ TpahMKOB, AENaTh BEIBOJBI 10 pe3yAbTaTaM UCCIeJOBAHUS,

coOmogaTh mpaBWia O€30MacHOrO0 TpyAa TPH TPOBEICHWH WCCIEAOBAaHMA B paMKax y4eOHOro
9KCIIEPUMEHTa, y4eOHO-HUCCIIeN0BATENbCKOM M TPOSKTHOH NEATENFHOCTH C HCIOIB30BAHHEM H3MEPHUTEIBHBIX
YCTPOHCTB 1 1a00paTOpHOT0 000PYIOBAHIS,

pemiaTh pacu€THpIe 3aJa4d C SBHO 3aJaHHOW (DM3MYECKOH MOMIEINBI0, HUCIONB3YySd (DH3HYECKHE 3aKOHBI H
NPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4M BHIOMPATh (PU3NUECKYIO MOJIEIb, BEIACTATh (PU3MUESCKHE BETMINHEI
1 GopMyIIbl, HEOOXOAUMBIE I €€ PEIIeHHUs, IPOBOIUTE PacYEThl M OLIEHUBATh PEabHOCTh ITOTYYSHHOTO 3HAUCHUS
(bU3MUECKOl BETUUUHBI,

pelaTh KauyecTBEHHBIC 3aJaui: BBICTPAMBATh JIOTHYECKH HENPOTHBOPEYMBYIO LIETIOYKY PacCyKACHHH C
OIOPOii HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H (PH3UYECKUE SBICHUS;

WCIIONB30BaTh NP PEIICHUM YYeOHBIX 3a/ad COBpPEMEHHBbIC MH(OPMAIMOHHBIE TEXHOJOTMH Ui ITOMCKA,
CTPYKTYPHPOBAHHs, HHTEPIPETALIMH U TIPEICTABICHHS yIeOHOH 1 HAYYHO-TTONYJIAPHON HH(OpMAIK, OTydeHHO’
U3 pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATH IOTy4aeMyr0 HH(OPMAIIUIO;

NPUBOIUTE IPUMEPHI BKIIAAA POCCUICKUX U 3apyOSKHBIX yYEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
TPOLIECCOB OKPY)KAIOLIEro MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

WCTIONB30BaTh TEOPETHIECKUE 3HAHMS 10 (PU3UKE B IMOBCEAHEBHON KU3HHU ISl oOecriedeHus 0e30MacHOCTH
Ipy 00paIeHny ¢ MpUOOpaMi M TEXHHIECKUMH YCTPOWCTBAMHM, JUISI COXPAHEHHS 3/I0POBbSI U COOJIIOCHHUS HOPM
9KOJIOTMYECKOT0 TTOBEJICHUS B OKPY)KaIOIIeH cpese;



paborate B Tpymme C BBIIOJHEHWEM pPa3lMYHBIX CONMAIBHBIX POJICH, IUTaHWPOBAaTh pabOoTy TPYIIIBI,
palMOHAJIBHO pacHpenessiTh 0053aHHOCTH ¥ IUIaHWPOBATh JIESTENILHOCTh B HECTAHJIAPTHBIX CHUTYalUsIX, aeKBATHO
OLIEHMBATH BKJIAJl K&)KIOTO M3 YYAaCTHHKOB I'PYIIIBI B PEIICHUE pacCMaTpPUBAEMOH IPOOIIEMEL.

K xonmy oOyuenmst B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OpMHUPOBAHHOCTH y OOYUAIOIINXCSI YMEHHH:

JEMOHCTPHPOBATh Ha MPUMEPax poJib U MECTO (PU3MKU B (POPMHPOBAHUH COBPEMEHHOW HAYYHOH KapTHUHEI
MHUpa, B pa3BUTUU COBPEMEHHOH TEXHUKH M TEXHOJIOTHH, B IMPAKTUYECKOH JESATEILHOCTH JIIO/EH, IIEIOCTHOCTh U
€IMHCTBO (PU3MYECKON KapTHHBI MHPA;

YUYUTBIBATh TPAHULIBI IIPUMEHEHHS] U3YYEHHBIX (PU3NUYECKUX MOJEINEH: TOUeUHBIH dJIeKTPUIECKUH 3apsi, JTyd
CBETa, TOYEYHBI MCTOYHUK CBETa, siJEpHAs MOJENb aroMa, HyKJIOHHas MOJEIb aTOMHOIO siipa TPH pEIIeHUH
(u3nUecKuX 3a/1a4;

pacrio3HaBaTh (PU3UUECKUE SIBJICHUS (IIPOLECCH) U OOBSCHATH X HAa OCHOBE 3aKOHOB AJIEKTPOJUHAMHUKH U
KBAaHTOBOHM (DU3UKH: AIIEKTPHYECKas MPOBOJNMOCTD, TEIUIOBOE, CBETOBOE, XUMHIECKOE, MAarHUTHOE JEHCTBHS TOKa,
B3aMMOJICHICTBUE MarHUTOB, 3JIEKTPOMAarHUTHAS MHAYKIIMS, JEHCTBUE MarHUTHOTO MOJIS HAa MPOBOAHUK C TOKOM U
JBIDKYIIUICS 3apsf, JJIEKTPOMAarHUTHbIE KojeOaHWs M BOJHBL, TNPSMOJIMHEHHOE pacHpOCTpaHEHHE CBETa,
OTpakeHHe, TpeJoMIleHHe, UWHTephepeHuus, Audpakuus ¥ NONSIpH3alUs CBeTa, JMCIEPCUs  CBeTa,
(doroanekrpudeckuii d3pdekt (PporodddhekT), CBeTOBOE NaBJICHHE, BOSHUKHOBEHHE JHMHEHUATOrO CIEKTpa aToma
BOJIOPOJIa, €CTECTBEHHAsI M NCKYCCTBEHHAs pPaIMOaKTHBHOCTD;

ONKCBIBATL H3YYCHHBIC CBOICTBa BEIIIECTBA (SHGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC, OITHYCCKUE, DIJICKTPUUCCKYIO
NPOBOJMMOCTb Pa3JIMYHBIX CPEN) U AIIEKTPOMArHUTHBIE SIBJICHHS (IPOIECCHI), HCTONb3ys (PU3NUECKUe BEUYUHBIL:
QNIEKTPUUECKUN 3apsijl, CHiIa TOKA, O3JIEKTPUYECKOE HANpsDKEHHE, O3JIEKTPUYECKOE COMPOTHBIICHUE, Pa3HOCTh
TIOTEHIIMAJIOB, AJIEKTPOABIKYIIAs CHila, paboTa ToKa, MHAYKIMS MarHUTHOro Toiisi, cuiia Amrepa, cuna JlopeHia,
WHJYKTUBHOCTh KAaTYIIKH, SHEPrHs DJEKTPUYECKOr0 M MAarHUTHOTO IOJied, MEepHoj M 4YacToTa KoiieOaHWH B
KoJe0aTeNbHOM KOHTYpe, 3apsii M CHja TOKa B IpoLlecCe TapMOHUYECKHX ODJIEKTPOMATHUTHBIX KOJIEOAaHWMH,
(OKyCcHOE PacCTOSIHUE M ONTHYECKas CHiIa JIMH3BL, TPH OMUCAHMK IMPAaBWIBHO TPAKTOBATh (DM3MYECKUI CMBICH
UCIIONB3YEMbIX BEJIMYMH, UX 0003HAYECHUA U €IMHUIBI, YKa3bIBaTh (POPMYIIBL, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHMH BEJIMYMHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M IPOLECCHI, MCIONb3Ys (U3MUSCKUE BEIUYUHBL CKOPOCTb
9JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETa, SHEPrHsA M UMIYIbC (OTOHA, MEpHOJ MoTypachaia,
SHEPIusl CBSA3M aTOMHBIX S/iep, P ONMMCAaHNH MPABHIBHO TPAKTOBATh (PU3NUECKUH CMBICI HCIOIb3YEMbIX BETHUYMH,
ux 00O3HA4YEeHUS M €IUHUIBI, YKa3bIBaTh (POPMYIbI, CBA3BIBAIOLIME NaHHYIO (DM3MYECKYIO BEIMYHMHY C IPYTHMH
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHUE (PU3NUECKON BEITUYHMHBI;

aHAIN3UPOBATh (PU3HUECKHE IMPOLECCH U SIBICHHS, UCIONB3YSd (PU3MUECKHE 3aKOHBI M NPHUHLUIBL 3aKOH
OmMa, 3aKOHBI IIOCIIEOBATEILHOTO W TMapajuIeNIbHOIO COCIMHEHUS NPOBOIHMKOB, 3aKoH J[koyms—JleHuna, 3aKoH
SJIEKTPOMAarHUTHONH HMHAYKLIUH, 3aKOH HPSMOJIMHEHHOrO pAcIpOCTPaHEHUS CBETa, 3aKOHbI OTPAKEHUsS CBETa,
3aKOHBI TPEJOMJIEHHS CBeTa, ypaBHeHHMEe OifHmTeitHa mia Qorodddexra, 3aKOH COXpAaHEHHS DHEPrHH, 3aKOH
COXpaHEHMs] HMITYJIbca, 3aKOH COXPAHEHWS OJIEKTPUYECKOro 3apsla, 3aKOH COXPAaHEHHsS MaccOBOIO YHCIA,
noctynaTtsl bopa, 3aKOH pagMOaKTUBHOTO paclalia, MPU 3TOM Pa3iH4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHIEeCKOe BBIPaKEHUE U YCIOBHS (TPaHUIIBL, 00JIACTH ) IPUMEHHMOCTH;

ONpeeNATh HANpaBICHHEe BEKTOpa MHIYKIHWH MArHUTHOI'O IO NPOBOJHUKA C TOKOM, CHJIBI AMIlepa M
cuibl JIopeHua;

CTPOHTH U OIHCHIBATh M300pa’keHHe, CO3aBaeMOe IUIOCKIM 3epKajioM, TOHKOH JIHH30i;

BBITIOJTHATh 3KCIIEPUMEHTHI 0 HCCIISJOBAaHUIO (U3NYECKUX SIBICHWH W TPOLECCOB C HCHOIB30BAHHUEM
MpSIMBIX W KOCBEHHBIX WM3MEpPEHHH: TpHU 3TOM (OpPMYIHpOBaTH TPOoOIeMy/3amady W TUIOTE3y Yy4eOHOTro
SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEMIOKESHHOTO OO0OpYHOBAaHHSA, IPOBOIUTH ONBIT M (HOPMYITHPOBATH
BBIBO/IBI;

OCYILECTBIATH NPSIMBIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYHH, IIPH 3TOM BBIOUpPATh ONTUMAJBHBIH
CIoco0 U3MEPEHHMs U HCIIOJIb30BATh H3BECTHBIE METO/IBI OLICHKH ITOTPELIHOCTEH N3MEpeHNH;

HCCIIeIOBAaTh 3aBHCHMOCTH (DM3MYECKHX BEIMYMH C HCIONB30BAHHEM MPAMBIX HM3MEPEHHH: MPH 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PUKCHPOBaTh PE3yNIbTATHl MOJYYCHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIWYHH B BHUIE
TaOMuII ¥ rpaduKoB, JenaTh BEIBOJBI IT0 PE3YJIbTaTaM HCCIIEIOBAHMS;

coOmomaTh mpaBuia O€30MacHOr0 TpyAa TPH TPOBEICHWH WCCIEAOBAaHMA B paMKax Yy4eOHOro
9KCIIEPUMEHTa, Yy4eOHO-HCCIeIOBAaTeNbCKONH M IPOEKTHOH AEATENbHOCTH C HCIIOIb30BAaHHEM H3MEPHTEIBHBIX
YCTPOHCTB M J1aOOpaTOPHOTO 000PYHAOBAHMUS;



pemiate pacu€THBIE 3a7a4yd C SBHO 33JaHHOW (PM3NUECKOH MOAENBIO, MCHONb3Ys (U3MYEeCKHe 3aKOHBI U
TIPUHIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS 33/1a41 BHIOMPATh (U3MIECKYIO MOJIEIb, BBIIENATH (PU3NUECKHE BETUNIUHEI
u (OpMyIbI, HEOOXOAUMBIE JUISl €€ PeleHHs, IPOBOIUTH PACUEThl M OLICHUBATh PEAbHOCTH MOIYYEHHOTO 3HAUCHUS
(U3MYECKOl BETMUNHEI,

pelaTh KadeCTBEHHBbIE 3aJadyd: BHICTPAMBATH JIOTHUECKH HENPOTHBOPEUMBYIO LIEMNOYKY PACCYKICHUN C
OITOpOH Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SBICHHUS;

WCIIONIb30BaTh IIPU PEIICHWH YYeOHBIX 3a/lad COBpEMEHHble MH(OpMalMOHHBIE TEXHOJIOTHH ISl ITOWCKa,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIMH U MIPEICTaBICHNs YIeOHOH M HayIHO-TIONYISIPHON HHPOpMAaIHH, TTIOydeHHON
13 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH TIOMy4aeMyl0 HH(POPMAIHIO;

OOBSCHATh NPUHLMUIBI JCHCTBUS MalllMH, NPUOOPOB M TEXHHYECKUX YCTPOMCTB, paszinyaTh YCIIOBUS WX
0€30I1acHOT0 UCITONIb30BAHHMS B TIOBCETHEBHOM KHU3HH;

MIPUBOANTH TPUMEPHI BKJIAJIA POCCHHCKMX M 3apyOeXKHBIX YY€HBIX-(U3MKOB B pPa3BUTHE HAyKH, B
00BSCHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS N0 (PU3MKE B OBCETHEBHOW JKU3HM JUI oOecredeHus: 6e301acHOCTH
Ipy 00paIleHnu ¢ MPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, JUISl COXPAHEHHs 3/I0POBbsI U COOJIOICHHUS HOPM
9KOJIOTMYECKOr 0 MTOBEJICHUSI B OKPYXKAIOLIEH Cpefe;

paborate B Tpymme C BBIIOJHEHWEM pa3UYHBIX COIMAIBHBIX pOJIeH, IJIaHUPOBaTh pabOTy TpPYMIIb,
palMOHAIIBHO paclpenessiTh 0053aHHOCTH M TUIaHUPOBATh JIESITEIbHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aeKBATHO
OLIEHMBATh BKJIAJl K&KIOT0 M3 YYACTHUKOB IPYIIIBI B PEIICHUE pAcCMAaTPUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIIACC
Kosmnm4ecTBo yacoB
HaumMeHoBaHMe pa3/iejioB U TEM DyiekTpoHHbIE (HU(PPOBLIE)
Ne ni/m KonTtpoabHbie IIpakTHyeckue
NMpPOrpaMMbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Pazpen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA
11 ®du3rKa U METOJIbl HAYYHOT'O MO3HAHUS 2 Bubmoreica IOK
' AbL HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
Bbubaunoreka [JOK
2.1 K
HHEMATHIE > https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
22 Huranuica ! https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUS B MEXaHHKE 6 https://m.edso0.ru/7fA1bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJICKYTISIPHO-KHHETHYECKOM 9 1 bubaunorexa [JOK
' TeOpHH https://m.edsoo.ru/7f41bf72
bubamnoreka [JOK
32 OCHOBBI TEPMOAMHAMHIH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSHUS BEIIECTBA. 5 bubnunoreka I[JOK
' Ma30BBIE TIEPEX OB https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. SJEKTPOAUHAMHUKA
Bubmorexa IIOK
4.1 C) 10 1
fleKTpocTaTiia https://m.edsoo.ru/7f41bf72
49 [ocrostHABIN 3NeKTprdecknii TOK. Toku B 12 1 1 Bbubmmorexa [IOK
' PasIMYHbIX Cpefax https://m.edsoo.ru/7f41bf72
HWroro no pazaeny 22
PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4



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

11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumMeHoBaHMe pa3iesioB U TEM (uudpoBbie)
KonTpoabHbie IIpakTnuyeckue
n/n NPOrpaMMBI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Pazpen 1. DJIEKTPOJJUHAMUKA
MarsuTHOe nose. DJIeKTpOMarHUTHas bubanorexa [JOK
11 11 1 3
HHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue U 3J1€KTpOMarHUTHbIE 9 1 bubaunorexa [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
bub OK
2.2 MexaHu4yecKkue U 3JeKTPOMarHUTHBIE BOJIHBI 5 1 h:tIpZ:I;I/On:.e;;S(Ii).ru [7§41c97¢
bubanoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pasaen 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCHUTEJIBbHOCTH

31 OCHOBBI CHIEIUABHON TEOpUHU 4 1 bubanoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
HUroro no pazpery 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. Bubmmorexa [IOK
4.1 DJ1eMeHTBI KBAHTOBOH ONTUKHU 6 https://m.eds00.ru/7f41c97¢
Bbubnuoreka [TOK
4.2 Crpoerine atoma 4 https://m.edsoo.ru/7f41c97c
bubnnoreka [TOK
4.3 ATomHOE AAPO > 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pazpen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3ZUKU

5.1 3JIeMEeHTBI aCTPOHOMUH U aCTPO(YUIUKH 7 Bubamorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOHIEE [IOBTOPEHUE
Hroro mo pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
N KonuvecTBO 4acoB Nara JyekTpoHHbIE U} POBbIE
i Tema ypoxa Kontpoabusie | IIpakTnueckue o0pa3zoBaTeJbHbIE
n/n Bcero HM3y4YeHHA
padoTsl padoTsl pecypcbl
1 ®dusuka — Hayka o npupone. Hayunsie 1 bubanorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIETO MHUpPa https://m.edsoo.ru/ff0c32e2
Ponb n mecto uzuku B hopMupoBaHUH
2 COBpPEMEHHOU (Il{)aquOfI K(EpIT)I/IHIz MHpa, B 1 bubamorexa LIOK
y . https://m.edsoo.ru/ff0c33e6
MIPaKTHYECKOH JeTeTbHOCTH JII0/IeH
Mexanunueckoe aprkenrne. OTHOCUTEILHOCTD
3 MexaHI/IlIeCKOFOleBI/I)KCHI/IH. [epemernenne 1 Bubamorexa LIOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBHOMEpHOE NPAMOIHMHEWHOE IBHKECHNE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSIMOTUHEHHOE 1 bubaunorexa [JOK
IBYKEHHUE https://m.edsoo.ru/ff0c372e
6 CBob6oziHOE MajieHue. Y CKOpeHnue CBOOOIHOI0 1 bubaunoreka [JOK
HajieHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nmwxenue. /[Bmxenue 1 bubanoreka [JOK
MAaTepHaIbHON TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunumn otHocuTensHoCTH ["anumnes.
8 I/IflepII_III/IaHBHBIe cucrtemsl orcueta. 1lepblit 1 buGamorexa [OK
https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Cuna. [TpuHimmn cyneprno3unun
9 cui1. Bropou 3akoH HE}OTL(I)Ha z[?;l:[ ’ ) 1 bubmorexa LIOK
- https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOYKH
10 Tperur 3axoH HploTOHA 1151 MaTepuanbHbIX 1 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMHUPHOTO TAToTeHns. Cra 1 Bbubmmorexa [IOK
TsokecTH. [lepBast KOCMHUYECKask CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cumna ympyroctu. 3akos ['yka. Bec Tenma 1 Bbubmmorexa [IOK



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Koapdunuent tperus. Cuna

13 COTIPOTHUBIICHUS TIPH JBH)KCHUH TeNa B bubamorexa LIOK
KIIKOCTH WITH ra3e https://m.edsoo.ru/ff0c3f76
[NocTynatenbHOE U BpalaTeIbHOE IBUKCHUE

14 a0COITIOTHO TBEPAOro Teina. MOMEHT CHIIBL. Bubmoreka [TOK
[neyo cumbl. Y CI0BUS paBHOBECHS TBEPOTO https://m.edsoo.ru/ff0c41a6
Tena
VmMmynbe MaTepUaIbHOM TOUKH, CHCTEMBI

15 MaTepUabHBIX ToueK. VIMITyIbC CHITbl. 3aKOH bubanorexa [JOK
COXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pabora n MontHocTs cuitbl. Kunernueckas

16 9Heprus MatepuasibHoi Touku. Teopema 00 Bubamorexa LIOK

. https://m.edsoo.ru/ff0c4502
N3MCHCHUUN KUHETUYCCKOU DHEPIUU
[TorennmansHas sHeprus. [lorenunanbHas
SHEprHs yrnpyro AehOpMUPOBAHHOW bubnuorexa [JOK

17
npyKuHbL [T0TeHIMANbHAS SHEPTHS TeNa https://m.edsoo.ru/ff0c461a
BOJIM3U TOBEPXHOCTH 3eMIIH
IloTeHumMaIbHBIE U HETOTCHIMAIBHBIE CHIIBL.

CB#13b pabOTHI HEMOTEHIHAIBHBIX CHJI C
18 I/ISMCHEI:HI/ICM MexaHqu?Kopf SHEPrUU BuGamorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHUYECKOH 3HEPTUuu
JlabopatopHas pabota «/ccienoBanue cBs3u

19 pabOTHI CHIIBI C U3MEHEHHEM MEXaHMYECKOM
SHEPIUH TeNa Ha IPUMEPEe PacTsDKEHHS
PE3HHOBOTO JKI'YTa)

20 Kontponsnas padora no reme «Kunemaruka. bubnuoreka [IOK
JluHaMuKa. 3aKOHBI COXPaHEHHS B MEXAHUKE» https://m.edsoo.ru/ff0c4h74

) OcHOBHEIE nounoxceHm MOJIEKYIISIPHO- BuGmmorexa LIOK
KUHETHYECKOH Teopruu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4dc?
nekenne. Auddysus

22 Xapakrtep ABHKEHUS U B3aUMOJICHCTBUS



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
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https://m.edsoo.ru/ff0c4dc2

yacTull BemecTsa. Mojenu CTpOCHU: Ir'a30B,
JKUJIKOCTEH 1 TBépI[BIX TEI1

Macca MOIJICKYJI. KomnuecTBo BemecTna.

23 ITocTtosinnas ABoraapo
24 TemmoBoe paBHOBecue. Temmeparypa u eé
mmepenue. [llkana remnepatyp Llenbcus
25 Wneansuenii raz 8 MKT. OcnoBHOE Bbubaunoreka [JOK
ypaBuenne MKT https://m.edsoo.ru/ffOcAfde
AOcoimoTHas TeMIepaTypa Kak Mepa CpeaHeit
26 KHHETHYCCKOU 3Hepi‘)I/II/IyJ:1:BI/I)KeHI/IﬂpMOJIpeIinH. Bubmoreica LIOK
N https://m.edsoo.ru/ff0c511e
VYpasuenune Menaeneena-Kinaneiipona
27 3akoH JlanpToHa. ["'a30BbIC 3aKOHBI
JlabopartopHas pabora «lccnenoBanue
28 3aBHCHMOCTH MEX1y apameTpamu
COCTOSIHUS Pa3pEIKECHHOTO ra3ay
29 W3onpoueccs! B HaealbHOM Ta3e U UX bubanoreka [JOK
rpaduueckoe mpeacTaBiIcHne https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3HEprus TEpMOAUHAMUYECKOU
30 CHCTEMBI U CIIOCOOBI €€ U3MEHEHHS. bubanoreka [JOK
KomuuectBo TerioTsl 1 pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsl OJJHOATOMHOI'0 MJIEaIbHOIO ra3a
bubanoreka [JOK
31 Bt emonepesasin https://m.edsoo.ru/ff0c5¢c36
VYV nenbHas TEIIOEMKOCTh BELLIECTBA.
32 Kf)lnnquTBo TEIUIOTHI TIPH Tzunnonepe/:[aqe. Brbamorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmaGaTHBIN TIpoLIecc
33 IlepBrlii 3aKOH TEPMOAUHAMUKH U €TI0 bubnuoreka [IOK
MPUMEHEHHE K U30MPOIIeccam https://m.edsoo.ru/ffOc5efc
Heo6paTtumocTs mporeccoB B MPHPOIE. Bbubmmorexa [IOK
34 .
Bropoii 3aK0H TepMOTHHAMUKH https://m.edsoo.ru/ff0c6230
35 puainn neiicteus u KI1J] Termosoit bubnnoreka [TOK
MAIIAHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/]



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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37

DKOJIOTMYECKUE HpO6J'I€MBI TCIUIOOHCPT CTUKU

O06ob6maronmii ypok «MomnekysipHas

Bubaunoreka [JOK

38
¢busrka. OCHOBBI TEPMOTHHAMUKID https://m.edsoo.ru/ff0c6938
K 6
o | e
YUIP ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKID)
40 [TapooGpazoBaHue 1 KOHIEHCAIIUSL. bubanorexa [JOK
HcnapeHue u KUNeHUe https://m.edsoo.ru/ff0c63b6
41 AOGCOIOTHAS U OTHOCHUTENbHAS BIAKHOCTD Bbubaunoreka [JOK
BO3/yxa. HachleHHsIii map https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannuyeckue u
42 amMopdHbIe Tea. AHU30TPOITUS CBOUCTB bubmuoreka [IOK
KpucTauioB. JKuaKue KpUCTaIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBneHne U KpUCTAITU3AIM. Y IeNbHAs bubaunorexa [JOK
terutora riasieHus. CyomuMarius https://m.edsoo.ru/ff0c6708
bubanoreka [JOK
44 0% 0
PABHEHHE TEITIOBOro baatica https://m.edsoo.ru/ff0c6820
OneKTpu3anys Tell. DIEKTPUISCKUH 3apsi. bubaunorexa [JOK
45
JlBa BH/Ia 3JIEKTPHICCKHUX 3aPSI0B https://m.edsoo.ru/ffOcébcc
4 | Tosommmn monetpuin BuGnworera LIOK
TIOMYTPOBOMIHHIH. JAKOH COXpaHCHMA https://m.edsoo.ru/ffOcébcc
9JIEKTPUYECKOTO 3apsiza
47 Bsanmopneucteue 3apsnos. 3axoH Kymona. bubnunoreka I[JOK
TOUCYHBIN IITEKTPHICCKHN 3aPSIIT https://m.edsoo.ru/ffOc6ced
| T esmepmemunn mectpo biGmorexa LIOK
P If yrep 1 . P https://m.edsoo.ru/ffOc6df2
noniew. JInHNN HanpsHKEHHOCTH
49 PaboTa crit 3IeKTpoCTaTHIeCcKOro MoJIs. Bbubmmorexa [IOK
IToreHuman. Pa3HOCTh HOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHWKH M IMDIICKTPUKH B BuGmmorexa LIOK
50 9JIEKTPOCTATHIECKOM MoJie. Judnekrprudeckast

TIPOHUIIAEMOCTDH

https://m.edsoo.ru/ff0c7018
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51

OnexrpoeémkocTs. KoHneHncaTop

Bubaunoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOr0 KOHJICHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJEHCaTopa

bubaunoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHas pabota "M3mepeHue
3IEKTPOEMKOCTH KOHAeHcaTopa"

54

ITpunmn nefcTBUS U MPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAIBHOTO amnmapara,
CTpYHHOT0 MpPUHTEPA. DIEKTpOCTaTUIECKast
3aIuTa. 3a3eMJICHUE MJIEKTPOIPUOOPOB

55

DJIeKTPUYECKHH TOK, YCIOBHS €ro
cymectBoBaHus. [locrostHHbIN ToK. CHna
toka. Hanpspkenne. ConpoTtuBieHue. 3akoH
Owma 11 ygacTka 1enu

56

[TocnenoBatensHOE, HapauieIbHOE,
CMEIIaHHOE COCANHEHHUE MTPOBOIAHHUKOB.
JlabopatopHast pabota «3ydenne
CMELIAHHOTO COSTHHEHHS PE3UCTOPOBY

0.5

bubaunoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Paborta 1 MOIIHOCTB AJIEKTPUYECKOTO TOKA.
3akon Jxoynsa-Jlenna

bubanoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 IOMHON (3aMKHYTOM)

anekTpuueckoil nenu. Koporkoe 3ambIkaHue.

JlabopatopHas pabora «3mepenne DJ]C
HCTOYHUKA TOKA U €r0 BHYTPEHHET0
COTIPOTHBIICHHSI»

0.5

bubanoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs IPOBOIUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTH CONPOTUBIICHHS
METaJIOB OT TEMIIEPaTYpPHI.
CBepXIIpoBOANMOCTE

60

DNeKTpuIecKur TOK B Bakyyme. CBorcTBa
9JIEKTPOHHBIX ITyYKOB

61

[NomynpoBogauKH, HX COOCTBEHHAS 1
TpuMecHast IpoBoauMocTs. CBoHcTBa P—N-
nepexofa. [TomyrpoBogHUKOBEIE TIPHOOPHI

Bbubnuoreka [TOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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ONEeKTpUUECKUM TOK B pacTBOpax 1

62 paciuiaBax 2J1€KTPOJIUTOB. 1 Bubmoreka [IOK
DJIeKTPOIUTHYECKAS UCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
C) { .

JIEKTPUIECKUM TovK B razax ] Bu6morexa LIOK
63 CaMOCTOSTEIIEHBIA U HECAMOCTOSATEITEHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsn. Monuus. [Tnazma
C) 0 7
e I
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MacHOCTH
bubaunoreka [JOK
65 00006 i C) 1
OOIATOTHIH YPOK ((IHEKTPORUHAMMUKAY https://m.edsoo.ru/ff0c88be
KonTposbHas padora o teme

66 «3nekTtpocratuka. [locTosHHBIN 1 bubmuoreka [IOK
JJIEKTPUUECKUI TOK. TOKH B pasIHuHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBublit ypok. KontponbHhas pabdora o 1 bubnuorexa [JOK
Teme "DeKTpoanHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O000LIaIONIHMH YPOK 110 1 bubnuorexa [JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE NH(POBLIE

Ne Hdara
. Tema ypoka Beero KonTpoJabhsbie IIpakTnuyeckue e o0pazoBaTeJibHbIE
padoTsI padoTsl pecypcbl
[ocTostHHBIE MarHUTHI ¥ UX B3aUMOJICHCTBHE.
1 MarnutHoe none. Bekrop MarHI/ITH(iII‘/'I 1 bubamorexa LIOK
. https://m.edsoo.ru/ff0c9778
MHIYKIUH. JIMHUA MarHATHOW UHIYKIMH
MarsuTHOe 1osie IPOBOJHHUKA C TOKOM. OmbIT
2 Opcrena. B3aHMou:ﬁCTBHe MIPOBOJTHUKOB C 1 Bubmoreica LIOK
KoM https://m.edsoo.ru/ff0c98fe
3 JlabopatopHast pabota «3ydenne 1 1 bubmuoreka [IOK
MAarHUTHOTO TIOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO TOJISI HA TTPOBOJAHUK C
4 tokoM. Cuna Amnepa. JlabopaTopHast pabora 1 1 bubaunorexa [JOK
«VccnenoBanye NeUCTBUSA ITOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
efCTBHE MArHUTHOTO TIOJISl HA JABMYKYIIYIOCS
5 3I[ap}I)KeHHYIO yactuiry. Cuna HopeHu: . 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pa6ora cunbl Jlopenua
DnexkrpoMarautHas nHaykuus. [Totok
6 BeKkTopa MarHuTHON MHAYKIMU. DJC 1
WHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papaznes
7 Jlabopartopnas pabora «VccneqoBanue 1 1 bubnunoreka [JOK
SIBJICHHS JIEKTPOMATHUTHON HHIYKITAID https://m.edsoo.ru/ff0cal50
MNHayKTUBHOCTE. SIBJIEHUE CAMOMHAYKLIHUH.
8 O/1C caMOMHAYKITUN. DHEPTUS MATHATHOTO 1 bubmmoreka ITOK
TOJTS KATYIITKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
nose
TexHuueckue ycTpoicTBa U X NPUMEHEHNUE!
9 MOCTOSTHHBIE MATHUTBI, SJIEKTPOMATHHTHI, 1
JNEKTPOABUTATEI, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI], UHAYKIIMOHHAS [IeYb
10 O6o00maronii ypok « MarHUTHOE TIOJIE. 1 Bubmmoreka [IOK

QHCKTpOMaFHI/ITHaﬂ UHAYKOUS

https://m.edsoo.ru/ff0cab82
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11

KontponsHas padora o reme « MarHuTHOE
noJyie. DNEeKTPOMArHUTHAS MHAYKIIHSDY

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXaHUYECKHE KOJICOAHHUS.
I'apmoHudeckue koeOanus. Y paBHECHHE
rapMOHHYECKUX Koyebanuii. [IpeBparenue
SHEPTUU

bubaunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopatopHas padota «VccnenoBanue
3aBHCHUMOCTH TIEPHOJIA MAJIBIX KOIeOaH i
rpy3a Ha HUTH OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHblit kKoHTYp. CBOOOHEIE
OJICKTPOMArHuTHbLIC KOJ'IC6aHI/I$I B UJ1€aJIbHOM
KOJIeOATENbHOM KOHTYpE. AHAIIOTHSI MEXKTY
MEXaHUYCCKUMHU U BJICKTPOMArHUTHBIMU
KOJIeOaHUAMU

bubaunoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH cOXpaHEHHS
SHEPIUM B HIEAILHOM K0JIeOaTeIbHOM
KOHTYpe

bubanoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpexacraBnenue o 3aTyXaroUX KOJIeOaHUIX.
BeiHyX/IeHHBIE MEXaHUUECKHE KOJIeOaHusl.
Pe3onanc. BeiHyX1eHHBIE
JJIEKTPOMArHUTHBIE KOJIeOaHHsI

bubanoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbid Tok. CHHYCOHIANbHBIA
NIEPEMEHHBIN TOK. MOIIHOCTE IEPEMEHHOT O
TOKa. AMIUTUTYJHOE U IEHCTBYIOIIEE
3HAYEHNE CIJIBI TOKA W HANIPSDKEHUS

bubanoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [Ipoussoacrso, nepenava u

MOTpeOIeHUE AIIEKTPUIECKON SHEPTHN

19

YCTpOoRCTBO U IPAKTUYECKOE IPUMEHEHUE
JIEKTPUUYECKOT 0 3BOHKA, TEHEPATOPA
TIEpEMEHHOT0 TOKA, JIMHUH JIeKTporepeaad

bubmnoreka ITOK
https://m.edsoo.ru/ff0cc324

20

OKONOrM9IecKNe PUCKH IIPU IPOU3BOJICTBE
anekTposHeprur. KymbTypa ucrons3oBanus
JIEKTPO’HEPTHH B TIOBCEAHEBHOH KU3HN

21

MexaHU4YECKUE BOJHBI, YCIOBUS
pacnpoctpanerus. [lepuon. CkopocTb

bubnmoreka [IOK
https://m.edsoo.ru/ffOcca54
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pacipoCTpaHEHUs U TMHA BOJIHBI.
ITonepeunsie U NPOIOJILHBIE BOIHBI

29 3ByK. CKOpOCTH 3ByKa. | pOMKOCTb 3BYKa. Bubmmoreka [IOK
Bsicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTpOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U Bubmoreka [TOK
ckopocTs. [1Ikana 35eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 TIpUHIMOBI PAJMOCBSI3H U TETICBUICHHS.
PasBurue cpeacts ces3u. Paanonokanust
bubaunoreka [JOK
2 K K
5 OHTpOJIbHAs paboTa «KoneOaHus U BOTHBI) https://m.edsoo.ru/ff0cch8
H .
’ : pﬂrcz)nm;efl?o: [;a?[é)o:malieﬂzleOCBeTj B BuGmiorexa LIOK
H HOU . YCUHBIN UCTOYHU
JIHOPOHOR Cpent https://m.edsoo.ru/ff0cd350
ceera. Jlyd cBera
0] .3 .
. Hzrc)am::neecsjgg ailzonmvomazi:;m cBeTa Bu6morexa LIOK
HUC U 'HUU B IL M
P P . https://m.edsoo.ru/ff0cd4e0
3epkane
IT I
n | e T e
P - bed " https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPayKEHHS
JlabopatopHas pabora «M3MepeHne bubaunorexa [JOK
29
TOKa3aTesst MPEeIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. TloctpoeHre n300pakeHni B JIMH3E. bubnunoreka [JOK
dopMysia TOHKOM JTUH3BI. YBEIUYCHHE JTHH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTopHas pabora «/ccienoBanue
CBOHCTB M300paKEHUH B JIMH3AaX)
Hucnepcus cBera. CIOXKHBII cOCTaB 6enoro
32 csera. I[Ber. Jlaboparopnas padora
«Habnronenue mucnepcun cBeTay
WuTepdepenmus ceta. Audpakims ceTa. Bbubmmorexa [IOK
33 .
JudpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [omrepeunocTs cBeTOBHIX BONH. [lonmspru3anus Bbubmmorexa [IOK
cBera https://m.edsoo.ru/ff0cf02e
35 Onrtryeckre NpruOOPHI U yCTPOMCTBA U
YCITOBHS MX 0€30IaCHOr0 IPUMEHEHHSI
36 I'paHuLBI NPUMEHUMOCTH KIIACCUYECKON Bubmmotexa LIOK



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

MCXAaHHUKH. HOCTyJ'IaTBI CHCHI/IaJ'H)HOI/f TCOpUHN
OTHOCHUTCIIbHOCTHU

https://m.edsoo.ru/ff0cf862

OTHOCHUTEIHLHOCTH OJHOBPEMECHHOCTHU.

Bbubaunoreka [JOK

37
3aMe/ieHHe BPEMEHH U COKPALIICHHE JTTHHBI https://m.edsoo.ru/ffOcfa42
| o, Conssmmcom o omeprmat Bumionexa LIOK
bt p https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHS TTOKOSI
Konrponbhas padora «Onruka. OCHOBBI bubanoreka [JOK
39 .
CMIEIUATIbHON TEOPUH OTHOCHTEITBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyna [Inanka. DHeprus u bubanoreka [JOK
UMITYIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpbiTHE 1 UccneaoBanue Gorodpdexra. bubaunorexa [JOK
Ompite A. I'. CroneroBa https://m.edsoo.ru/ff0cffc4
o | b S
HWHIITCHUH b T Ta. Has
M P https://m.edsoo.ru/ff0d015e
rpanuia» gorodddexra
43 Hasnenwne ceera. Onbite I1. H. JIeOenesa. bubanoreka [JOK
XUMHUYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTponcTBa U NPaKTUUECKOE
44 npuMeHeHue: GpoTodIeMeHT, POTOJaTUHK,
CoJIHeuHast 6aTapes, CBETOANO
45 Pemrenre 3agau o reMe «JIEMEHTHI bubanoreka [JOK
KBAHTOBOM OIITHKN https://m.edsoo.ru/ff0d0302
o | pe T O
POOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas MoaeNb aToMa
Bubmmorexa IIOK
47 I b
OCTYIIATEL Bopa https://m.edsoo.ru/ff0dOafa
o | e
fep XUH TOM JIHOTO YPOBI SHEPTHI H https://m.edsoo.ru/ff0d0afa
Ipyroi. Buapl ciekTpoB
o | o b
P - ROPIYCKYILIP o ' https://m.edsoo.ru/ff0d0ca8
CHoOHTaHHOE U BEIHY)XACHHOE H3Ty4CHHUE
50 OTkpBITHE painoaKTUBHOCTH. OTIBITHI Bubmmotexa LIOK
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Pesepdopna no onpeneneHuo cocTana
PaIMOaKTHBHOTO U3ITy4CHHUS

https://m.edsoo.ru/ff0d0fd2

51

CsoricTBa anbda-, 6eta-, raMMa-H3ITydeHHUsI.
BnusiHue panoakKTUBHOCTH Ha JKUBBIC
OpTaHH3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOmEI.
Anbda-pacnan, DNeKTPOHHBIH U
TIO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JTydeHne

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B szipe. SnepHbie
peakuun. Slnepusid peakrop. [Ipodnemsr,
NIEPCIIEKTUBBI, DKOJIOTMUYECKUE aCIIEKThI
SJIEPHOU 3HEPTETUKU

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULBL. OTKpbITHE
Mo3UTpOHA. MeToIbl HAOMIOACHUS U
perucTpanru 3JIEMEHTaPHBIX YaCTHUL.
Kpyruneriii cton «@yHnaMeHTanbHbIe
B3auMoieHcTBHs. EMMHCTBO huznueckon
KapTUHbI MUPa

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

55

Bup 3Bé3nH0r0 HeOa. Co3Besnusl, sipkue
3BE3/1b1, IIJIAHETHI, NX BUAUMOE JIBIKCHHE.
ConHeuHas cucteMa

56

Comnuue. ConaeuHas akTUBHOCTE. VICTOUHHK
sHepruu CoJHIIA U 3BE3]

57

3BE31bI, IX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 I TITABHOW [OCIEN0BATEIHLHOCTH.
Buytpennee crpoenue 38e31. CoBpeMeHHBIE
TIPEACTABIICHUS O MIPOUCX OXKACHUU U
oo CoTHIIA U 3BE3]

58

Mineunsd [1yre — Hama ['anaktuka.
[Nonoxenne n apmxenune ConHIa B
lanaxtuke. I'anaktuku. YepHble ObIPHI B
SIIpaxX TaTaKTHK

59

Bcenennas. Pa3beranue ranaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe nznydeHue.
MeraranakTuka
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60

HepemeHHLIe Hp06J'IeMBI ACTPOHOMUHN

61

KontponsHas padora «1eMEeHTHI
ACTPOHOMHMH U acTpOpU3NKI»

62

O6o6maronmii ypok. Ponb ¢pusnku n
aACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIIMAILHON U YTHUECKOU
cdepax IesaTeIbHOCTH YeIOBEKa

63

Oo6o6maronmii ypok. Ponb 1 Mecto puznku u
ACTPOHOMHUH B COBPEMEHHOM Hay4HOI
KapTUHE MHpa

64

Oo6o6maronmii ypok. Posb dusnuaeckoit
Teopur B ((OPMHUPOBAHUH MPEACTABICHHUIH O
(u3nueckoil KapTHHE MHUpa

65

Oo6ob6maronwmii ypok. Mecro duzndeckon
KapTHUHbI MUpa B O6I]_ICM pAAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TIPEACTABICHHUIT O
npupoze

66

PesepBHblil ypok. MarnurHoe mnoie.
DJIEeKTpOMarHUTHAas! HHIyKLUS

67

PezepHslil ypok. Ontika. OCHOBBI
CIIeMaIbHON TEOPHUH OTHOCHTENBHOCTH

68

PesepHnblit ypok. KBanroBas ¢usuka.
DIIeMeHTBI aCTPOHOMUH M aCTPOPU3UKH

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

OBHIEE KOJIMYECTBO YACOB IIO ITPOT PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJWYECKOE OBECIHEYEHHUE OFPA30BATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.51., Byxoeues b.b., Corckuit H.H. mox penakuueii [lapdentseBoit H.A.,
AxnmonepHoe o0mrectBo «M3marenbeTBo «IIpocBemenuey»

» ®uswka, 11 kmace/ Mskuires I'.J1., Byxosues b.B., Hapyrua B.M. non penakrmeii [Tapdentseroit H.A.,

AKHI/IOHepHOC 0011ecTBO «M3MaTenbCTBO «HpOCBeH_IeHI/Ie»

METOANYECKUE MATEPHUAJIBI AJ151 YUUTEJIA

I'pomueBa O.U.TemaTnueckre KOHTPOJIBHBIE H CAMOCTOsATEbHBIE paboThl N0 (usnke. 10 kiace.-M.:
N3z natenscTBo "OK3ameH"

I'pomueBa O.M.TemaTnueckre KOHTPOJIBHBIE U CAMOCTOSITEbHBIE paboThI N0 (usuke. 11 kiace.-M.:
N3narenscTBo "OKk3aMeH"

E.C.Eptotkun, C.I'.Eprotkuna. @usnka. CaMocTosATeNbHBIE M KOHTPOIbHBIE paboThl. 10 kiacc-
M."IIpocemnierne"

E.C.Eptorkun, C.I'.Eprotkuna. ®uznka. CamocTosTelbHbIe 1 KOHTPOJbHbIE padoThl. 11 kiacc-
M."TIpocemnierne"

Caypos 10.A. ®usuka.lloypounsie pa3zpaborku. 10 xiracc.-M."IIpocemienne"

Caypos 10.A. ®usuka.lloypounsie pa3zpaborku. 11 ximacc.-M."IIpocemienne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru
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