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HHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yuebHoro kypca «lIpaktnkym mo ¢u3uke» OnpenessieT CoAepKaHue
TEeM, JIaeT paclpeielieHIe YacoB B COOTBETCTBUM C yUEOHBIM IJIAHOM 00pa30BaTelbHON IPOrpaMMbl
cpenHero od1iero oOpa3oBaHus, OMPEEIseT epeueHb MPAKTHYECKUX padoT.

IIporpamma y4eGHOro Kypca corjacoBaHa ¢ TpeOOBaHMAMHU  (eaepaIbHOro
rOoCyJIlapCTBEHHOTO  00pa30BaTENLHOTO CTaHAApTa CpeaHero o0mero oOpa3oBaHUS U
COZIepKaHUEM OCHOBHBIX Mporpamm Kypca (usuku mkoinbl. OHa OpUEHTHUPYET Y4YUTeNns Ha
JaNbHEWIIIee COBEPIICHCTBOBAHUE YK€ YCBOCHHBIX YYaIlUMHMCS 3HAaHUM U ymeHud. Ha mepBrix
3aHATUSAX TPU PeIeHUH 3a7a4 0co00e BHUMAHHE YAESETCsS MOCIeI0BaTeNbHOCTH J1eWCTBUM,
aHanu3y (QU3NYECKOrO SIBJIEHUS, NPOTrOBapUBAHMIO BCIyX PEIICHUS, aHAINU3Y IOJIy4EHHOTO
orBera. Ha mpakTuueckux 3aHATUSAX 0000IIAIOTCS, CHUCTEMAaTHU3UPYIOTCS KAaK TEOPETUUYECKHI
MaTepHual, Tak M TpHEMbl pemreHus 3aaad. Ocoboe BHHMaHHE YAENSETCS PEIICHHIO 3a1ad,
CBSI3aHHBIX C TpodeccHOHANBbHBIMU HMHTEpecaMH IIKOJBFHUKOB, a TaKXke 3aJadyam
MEXIIpEIMETHOro coaepxanus. [lpu pemeHun 3aaad ocoboe BHHMMaHHe oOpamiaercs Ha
MHUPOBO33PEHUECKHE U METOJIOJIOTUYECKHEe MPOOJIeMbl: OTPEeOHOCTH 00IIecTBa M MOCTAaHOBKA
3aJa4, 3aJ1a4y U3 UCTOPUU PU3HMKH, 3HAUEHUE MAaTEMAaTUKH JIJIsl PELLEHUs 3a]ja4, O3HAKOMJICHHE C
CHCTEMHBIM aHAIN30M (PU3NYECKUX SBJICHUHN MPU PEIIECHUH 3a/1a4 U Jp.

bonblioe BHUMaHME yIEISETCsSl PELICHUIO pacYETHBIX U KaueCTBEHHBIX 3ajad. [Ipu atom
JUI1 pacyETHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO 3aJlaHHOM M HESBHO 3a/IaHHOM
(U3NYECKOI MOJIENbI0, TIO3BOJSIONINE MPUMEHATh U3yUYE€HHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK
W3 OJHOTO paslena Kypca, TaK U MHTErpUpYs MPUMEHEHUE 3HAHUW M3 pa3HbIX paszienoB. Jlis
KAaueCTBEHHbIX 3a7ady I[PHOPUTETOM SBISAIOTCA 3a/JaHus Ha OObsSICHEHUE/NpelcKa3aHue
MpOoTeKaHusi (PU3NYECKUX SBJICHUM M MPOLECCOB B OKpYXarollel *KU3HU, TpeOyrolue BbliOopa
¢bu3nYecKoil MOENH ISl CUTyallH IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

IIpu pemeHun 3agad 1O MEXaHUKE, MOJIEKYJISPHOM (HU3HKe, 3IEKTPOANHAMHKE
GbopMUPYIOTCS YMEHHUS pellaTh 3aJauyd, HAKAIUIMBACTCS OIBIT pPElIeHUs 3a1ad pa3ITHuHON
TPYAHOCTH, Pa3BUBAETCS caMasl O0Iasi TOUKa 3pEHMsI Ha pPElICHUE 3a/lay,Ha OMKMCAHUE TOr0 MU
MHOTO (PU3NYECKOro sBJIeHUs (puzndeckuMu 3akonamu.Coaepikanue TeM mogo0paHo Tak, YTOObI
MIpU pelieHu  3a7a4 GOpMUPOBATH OCHOBHBIE METOABI (PHU3NUECKON TEOPUH.

3amayn yuuTeNnb MOJAOMpaeT MCXOIs M3 KOHKPETHBIX BO3MOXHOCTeW ywammxcs. Ha
3aHATUSAX MCMOJIb3YIOTCS KOJJIGKTHMBHBIE M HMHIMBHIyalbHBIE (GopMm padorel. I[Tocrne kaxmoit
TEMBbI IIPOBOAUTCS TEMaTUYECKUMKOHTPOJIb.

B coorBerctBunm c¢ tpedoBanusimu PI'OC COO k MarepHallbHO-TEXHUYECKOMY
o0ecreyeHnIo y4eOHOro mpolecca y4eOHbIH Kypc Mo (pu3umke Ha ypOBHE CPEIHEro OOIIero
00pa30BaHMsI U3y4YaeTCsl B YCIOBHIX MPeIMETHOro kabunera. B kabunere GU3UKU JOIKHO OBITH
HeoOxoaumoe J1abopaTopHOe O0OpYAOBaHHME sl BBINOJHEHUS YKa3aHHBIX B IMPOTpaMMe IO
(¢u3MKe Y4YEHUYECKHX ONBITOB, JabOpaTOpHbIX paboT U pPabOT MpaKTUKyMa, a TaKke
JIEMOHCTPALlMOHHOE 000pYy10BaHUE.

JlemoHCTpaninoHHOe 00OpyaOBaHuE (OPMUPYETCSI B COOTBETCTBUU C TMPUHIIMIIOM
MUHUMAaJbHOM JOCTaTOYHOCTH U OOECIIEYMBAET MOCTAHOBKY IMEPEUHCICHHBIX B MPOrpaMMe IO
(¢u3MKe KIIOYEBBIX JEMOHCTpAIMil sl WCCIENOBAaHUS H3Y4aeMbIX SIBICHUH U TPOIECCOB,
SMIOUPUYECKUX U (HyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUN.

JlabopaTopHOEe 000pymOBaHHUE ISl YYCHHYCCKUX MPAKTHUYCCKUX padoT (hopMHupyeTrcs B
BHJIE TEMaTHYECKUX KOMILJIIEKTOB U OOecreuynBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
00yUJarOIIMXCS.

OCHOBHBIMHU LIENSIMU M3y4eHUs yueOHOoro Kypca «I[IpakTUKyM 1o pU3UKEe» SBISIOTCS:

¢dopMHupoBaHUE HHTEpeca M CTPEMJICHHS OOydJaloUMXCsi K HAyYHOMY H3YYEHUIO
IIPUPOJIbL, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN;



pa3BUTHE TPEACTABIEHUH O HAydyHOM METOAE€ TMO3HaHUS H  (OPMHPOBAHUE
HCCJIEZIOBATENILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSM;

(opMUpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa M3y4yEHHUS OCHOB CTPOEHUS
Matepuu 1 GyHIaMEHTAJILHBIX 3aKOHOB (DU3HKH;

(dbopMupoBaHUE YMEHHI OOBSCHATH SBJICHUS C HCIOJb30BaHHEM (PU3MYECKHX 3HAHUU U
Hay4HBIX JI0Ka3aTeIbCTB;

(dopMupoBaHUE TPENCTaBICHUA O POy (PU3MKK ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHii;

pa3BUTHE TIPEACTAaBIEHUII O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHaNbHOI
NesITeNbHOCTH, CBSI3aHHBIX C (PU3HMKOM, MOATOTOBKAa K JaibHeilieMy OOyYEeHHIO B 3TOM
HarpaBJICHHUH.

JlocTikeHne 3TUX Lened o0ecneunBaeTcs PEUICHHEM CIEAYIOIMX 3ajad B Ipolecce
M3y4eHUsl yaeOHOTr 0 Kypca Ha ypOBHE CPETHEro 001Iero oopa3oBaHus:

npuoOpeTeHne CHUCTeMbl 3HAHUN 00 oOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKIIIOUAs MEXAaHUKY, MOJIEKYIAPHYIO (PU3UKY, FJEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY
Y 3JIEMEHTHI aCTPOPU3UKU;

(¢bopMupOBaHUE YMEHMH NPUMEHATh TEOPETHMUECKHE 3HAHUS Uil OOBSICHEHUS
(¢u3nYeCKuX SIBICHUN B NMPHUPOJAE U AJIA MPUHIATHUS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMN
KU3HH;

OCBOEHHE CIIOCOOO0B PELICHUS Pa3JIMYHBIX 3a/1a4 C SIBHO 3a1laHHON (PU3HUECKON MOENbIO,
3a/a4, MOAPA3yMEBAIOIINX CAMOCTOSTENbHOE Cco3/laHue (U3MUecKoil Monenu, aJeKBaTHOM
YCIJIOBUSIM 33/1a4M, B TOM YMCIIE 33/1a4 MHKEHEPHOI'0 XapaKTepa;

MMOHMMaHHE (PU3MUECKHX OCHOB U MPHUHIUIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPY)KAIOIILYIO CpELy;

OBJIaJICHUE METOAAMU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS W TPOBEAEHUS (PU3HUECKUX
OKCIEPUMEHTOB, aHalM3a ¥ WHTEPIpeTalud HHQOpPMAINK, OMPEACIeHUs IOCTOBEPHOCTH
MIOJIy4YEHHOT'O Pe3yJIbTaTa;

CO3JJaHHE YCJIOBUU Uil PAa3BUTHS YMEHUH IPOEKTHO-MCCIIENOBATENBCKOW, TBOPUYECKOU
NeSITeIbHOCTH;

pa3BuUTHE HHTEpeca K cepam npodecCHOHATBHON 1esITeIbHOCTH, CBA3aHHOM ¢ (PU3UKOM.

B cootBercTtBum ¢ TpeboBanusiMu ®I'OC COO yuebnsiit kypc «IIpakTuky™m 1o ¢usukey
Ha YypOBHE CpegHero o0Iero oOpa3OBaHUs pEANU3yeTCs B TEXHOJIOTMYECKOM Ipoduie ,
KOTOpBI BbIOMpaeTcss OOy4yaloLMMUCS, IIAaHUPYIOIIMMU IPOJOJDKEHHE O00pa3oBaHus 110
CHENHATBHOCTIM (PU3UKO-TEXHUYECKOT0 MPOuIIs.

CBA3b C PABOYEH NPOT'PAMMOM BOCIIUTAHUSA HIKO.JIbI

Peanuzanus BocnutaTenbHOro noTeHnuana ypokos «llpaktukyma no ¢usuke» (ypouHoit
NesITeNbHOCTH, ayAUTOPHBIX 3aHIATUN B paMKaxX MaKkCHMAaJbHO JOMYCTUMOHN y4eOHOM Harpy3KH)
IIpeyCMaTpUBAET:

- MaKCHUMaJIbHOE€ HCIOJIb30BaHNUE BOCHUTATEIbHBIX BO3MOKHOCTEH COJIEpP’KaHUS YPOKOB
s GpopMHUpOBaHUS y OOy4YarOIUXCAd POCCUMCKUX TPaAMLIMOHHBIX JYXOBHO-HPaBCTBEHHBIX U
COLUMOKYJbTYPHBIX  IIEHHOCTEH, pPOCCHICKOIO HCTOPHUYECKOrO CO3HAHMS Ha  OCHOBE
HUCTOPUYECKOTO MPOCBEILEHHS; MOA00p COOTBETCTBYIOUIETO COJEP)KAaHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTeNbHBIX MAaTEPUAJIOB, IPOOJIEMHBIX CHUTYAIUH IJIs1 00CYXKACHU;

- BKJIIOYCHHE B COZIEP)KAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS, UX
y4eT B OIpe/leJICHNH BOCIUTATEIbHBIX 3a7a4 YPOKOB, 3aHITHIA;

- BBIOOp METOJI0B, METOJIMK, TEXHOJOTUH, OKa3bIBAIOIINX BOCIUTATEIbHOE BO3JEHCTBUE
Ha JINYHOCTb B COOTBETCTBUHU C BOCHHUTATEIBHBIM HJ€AJIOM, LIEJIBI0O U 3aJa4aMM BOCIHMTAHUS,
LENEBBIMU OPHUEHTHPAMH PE3YyJIbTATOB BOCHHUTAHUS; pealM3alldi0 MPUOPUTETa BOCIUTAHUS B
y4eOHOH 1eSITeIbHOCTH;

- IpUBJICYEHNE BHUMAaHUS 00YyYalOMIMUXCsl K IEHHOCTHOMY acCIeKTy U3yd4aeMbIX Ha ypoKax
MPEIMETOB, SBJICHUM U COOBITUIH, WHUIMHUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAHUN CBOETo



MHEHUS, BBIPAOOTKH CBOEr0 JMYHOCTHOI'O OTHOLIEHMS K H3YyYaeMbIM COOBITUSM, SBIICHUSM,
JH1aMm;

- TNpUMEHEHHE WHTEPAKTUBHBIX (GopM yueOHOH paboThl — HHTEIUIEKTyaJlbHBIX,
CTUMYJIMPYIOIIMX I103HABATENbHYI0 MOTHBAILIMIO, UIPOBBIX METOAMK, IMCKYCCHH, IaroLIUX
BO3MOXXKHOCTh HPUOOPECTH OMNBIT BEIEHHUS KOHCTPYKTUBHOI'O JMAJOra; IPYyNIOBOH paboThl,
KOTOpasi Y4UT CTPOUTb OTHOIUEHHS M JEHCTBOBaTb B KOMAaHJE, CIHOCOOCTBYET pa3BUTHIO
KPUTHYECKOT O MBILIIEHHUS;

- moOyXxaeHrue oOydaromuxcsi coOMI0AaTh HOPMBI MOBEIEHHUS, IpaBUia OOIIEHUS CO
CBEPCTHMKAMU M IMEAarorndeckKuMu paOOTHHUKAMHU, COOTBETCTBYIOUIME YKJIaxy MIKOJIBI,
YCTaHOBJIEHU E U MOJICPIKKY JOOPOXKENATEILHON aTMOC(EPHI;

- OpraHu3allMl0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX M 3PYIUPOBAHHBIX OOy4arOLIMXCS
HaJl HEYCIEBAIOLMMH OJHOKJIACCHUKAMM, B TOM 4YHCI€ C OCOOBIMM 00pa3oBaTelbHbIMU
NOTPEOHOCTSIMM, JTAIOMIEr0 OOYYAIOMIMMCSl COLMANbHO 3HAYMMBIA OMNBIT COTPYAHWUYECTBA WU
B3aMMHON IOMOLIH;

- MHUIMHMPOBAHUE M TOAJEPKKY HCCIEIOBATENbCKOM NeATeNbHOCTH OO0yJaromuxcs,
IUIAHUPOBAHUE U BBINNOJHEHWE WHIUBUAYAJIbHBIX W TPYHIOBBIX MPOEKTOB BOCHUTATEJILHON
HaIPaBJIEHHOCTH.

Pe3ynbTatel enuHcTBA yueOHOM UM BOCHUTATENbHON JESTEIbHOCTH OTPAa)KEHbI B pasjiese
pabouelil mporpaMMbl «JIMUHOCTHBIE pe3ysibTaThl U3y4yeHHs] yuyeOHoro kypca «lIpaktukym mo
¢bu3uKe» Ha ypOBHE CpeHEro o01iero o0pa3oBaHUs.

MECTO YYEBHOI'O KYPCA «IIPAKTUKYM IO ®U3UKE» B YYEBHOM
IIJIAHE

B cootBerctBHM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pPa30BATEIbHBIM CTaHIAPTOM
cpeaHero obuero odbpa3zoBanus yueOHbIN Kypc «I[IpakTukym mo ¢usuke» sBiIseTcss KypcoM Mo
BBIOOPY B KJIaCCE TEXHOIOTHYECKOT O MPOUIIs.

Cpoxk ocBoenust paboueii mporpammer: 10-11 xmaccel, 2 rona

KonnuectBo yacoB B yueOHOM mutaHe Ha uzydenne mpeameta (10 ximacc — 34 yueOHbIe
Hezgenu, 11 knace — 33 yueOHbIE HEIeN)

Kiacc KommuectBo yacoB B Hegemo | KoaudaecTBo 4acoB B I'OJ
10 knacc 3 102
11 knacc 3 99
Bcero 201




COIEPKXAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTO NO3HAHUS NIPHUPOJBI.

®dusuka — dyHIaMEHTalnbHas Hayka o mpuponae. HaydHblii MeTON MO3HAHHUS U METOJBI
HcCieToOBaHMs GU3HUCCKHUX SIBJIICHHI.

DKCNEepUMEHT M TEOpHsl B Ipollecce Mo3HAHUS Npupoasl. Habmronenne u 9KCIepuMeHT B
¢busuke.

CriocoObl m3MepeHus (pU3NYECKUX BETMYHMH (aHAJIOTOBBIE M U(POBBIC U3MEPHUTEIILHBIC
IpUOOPBI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHoCcTH M3MepeHH (PrU3HUECKUX BEIHMYUH (a0COMOTHAS M OTHOCUTEITHHAS).

MogenupoBanre (GU3NYECKUX SBICHUI W MPOIECCOB (MaTepHalbHas TOYKa, aOCONOTHO
TBEPIOE TEJO0, UAcaIbHas KUAKOCTb, U€aIbHBIN ra3, TouedHbIN 3apsaa). [ unoresza. dusznueckuit
3aKOH, T'PAHUIIBI €r0 TPUMEHUMOCTU. DU3ndecKkas Teopusl.

Ponb u Mecto ¢usuku B (HOPMHUPOBAHMH COBPEMEHHOW HAyYHOH KapTHHBI MHpa, B
MPAKTHYECKON AEATEIIbHOCTH JIFOAEH.

Yuenuueckuii skcnepumenm, nabopamopnvie padomast, npaKmuKym.

N3MmepeHne cuiapl TOKA W HANpSOHKEHHUS B LENH IOCTOSHHOTO TOKAa MpPH MOMOUIA
AHAJIOTOBBIX M MK (POBBIX U3MEPUTEIBHBIX TPHOOPOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexaanueckoe aBmxkeHHE. OTHOCHTEIRHOCTH MEXaHMYSCKoro aBmxkeHus. Cucrema
oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4 MEXaHUKH.

Pannyc-BekTop MaTepuanbHOW TOYKH, €ro MPOCKIIMH Ha OCH CHCTEMbl KOOpAWHAT.
Tpaekropusi.

[Tepemenienue, CKOpOCTh (CpemHsAsT CKOPOCTh, MTHOBEHHasi CKOPOCTb) U YCKOpPEHHE
MAaTepUAIbHOM TOUKH, UX MPOEKIUH HA OCH CHUCTEMbl KOOopauHAT. ClokeHHe epeMEeIIeHU U
CJIO’)KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHUSI U TYTH MaTEPUAIbHON TOUKH OT BpEMEHU U UX rpaduku.

CBoboznHOe majeHue. YckopeHue cBOOOIHOro mnajaeHud. [IBuxeHue Tena, OpOILIEHHOr O
IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHUS MaTepUabHON TOYKH
OT BPEMEHHU U UX rpaduKH.

Kpuponuneitnoe asuxeHue. JBukeHne MaTepUuaIbHON TOUKH 1O OKPY>KHOCTH. YTJIOBasi U
nuHeiHas ckopocTh. [lepuon m yacrora oOpameHus. LleHTpocTpemMutensHoe (HOpMaabHOE),
KacaTelibHOE (TaHT€HIIUATILHOE) U MOJHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHl: CIUJIOMETpP, JBHKEHUE
CHapAI0B, I[EMTHbIE, MIecTepEHYAThHIC U PEMEHHBIE TTepeaadn, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mognenb cucTeMbl 0TCYETA, UIUTIOCTPAIlUs KHHEMATUUECKUX XapaKTePUCTUK JIBUKEHUS.

CriocoOBI MCcCIeIOBaHUS IBHKEHHIA.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenne nBrkeHust Tena, OpoIeHHOro Mo yTiIoM K TOPH30HTY U TOPU30HTAIIBHO.

Hanpasnenue ckopocTu npu ABMKEHUU 11O OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuot, npaxmuxym.

W3yuyenune aBukeHUs Tena, OPOIIEHHOT0 rOpu30HTalbHO. [IpoBepka rumoressl o nNpsaMoun
MPOIOPLIMOHAILHON 3aBUCMOCTH MEXKY 1alIbHOCTBIO MOJIETa U HAYaIbHOW CKOPOCTHIO Tefa.

N3yuenne nBukeHUs Teaa MO0 OKPY>KHOCTH C MMOCTOSIHHOM MO MOJIYJTIIO CKOPOCTBIO.



Tema 2. /lunamuxa.

IlepBeriii 3akoH HeroTona. HepuumanbHble cucreMbl 0TC4ETA. [IpMHIMIT OTHOCUTENBHOCTH
lanunes. HenneprmanbHble cucTeMbl OTcuéra (onpeaeaeHue, IpuMepsl).

Macca Tena. Cwia. [IpyHIun cynepno3unuu CuiI.

Bropoii 3akon HeloTOHA /1711 MaTepuaabHOW TOUKH.

Tperuit 3akoH Hpr0TOHA 1711 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTAIIMOHHON M HHEPTHOW MaCCHhI.

Cuna TspKecTH. 3aBUCMMOCTh YCKOPEHUS CBOOOJHOTO TAACHUS OT BBICOTHI Haj
MMOBEPXHOCTBIO TUIAHETHI U OT Teorpaduueckoil mupoThl. J[BuKeHHME HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemiepa. [IepBast kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBrkyIierocs ¢ ycKOpeHUEM.

Cuna tpenusi. Cyxoe Ttpenue. Cuia TpeHUS CKOJBKEHUS M CHJIA TPEHUS TI1OKOS.
Koaddunment tpenus. Cuiia CONPOTUBICHHS MPU JIBIKEHUHU Tella B JKUJKOCTH WIH rase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOI'O IBUIKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOICTBA M TEXHOJIOIMYECKHE IPOLIECCHI: MOMUIMIIHUKHN, JABUKEHHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpanuu.

PaBeHCTBO cHII, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOJECUCTBUSA TEIL

N3mepenne macc 1o B3auMO1€l CTBHIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOABbEME U MaJICHUH.

[{enTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CHJI TPEHUS TOKOS, KAUEHUS U CKOJIbKCHHUSI.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomsot, npaKkmuxKym.

WccnenoBanue 3aBUCMMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE M PE3UHOBOM
oOpa3siie, OT uXx AehopMaIiiu.

W3mepenne koddduiineHTa TpeHUs 1Mo BEIUYUHE YTIIOBOTO KO3 PHIIMEHTa 3aBH CHMOCTH
Frp(N).

Tema 3. Cmamuxa meépoozo mena.

AbcomoTtHo TBEpnoe Teno. [locTynaTensHoe U BpamateabHOE ABM)KEHUE TBEPAOTO Tena.
MoMEHT cHJIbI OTHOCHTENBbHO OocH BpaieHus. [lnedo cunbl. CroxkeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LlenTp TspkecTu Tena.

VYcnoBus paBHOBeCHs TBEPAOro TeENa.

YcroitunBoe, HeyCTOWYUBOE, Oe3pa3IMuHOe paBHOBECHE.

TexHuueckre yCTpOHCTBA M TEXHOJIOTMYECKHE MPOLECCHl: KPOHUITEWH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavuu.

VYcnoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomuol, npaKmuKym.

UccnenoBanue ycioBuil paBHOBECUS TBEPOTO TEIA, UMEIOIIEr0 OCh BPAIIICHHUSI.

Tema 4. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE.

HNmnynbc mMaTepuanbHON TOYKH, CHCTEMBbI MaTe€pUalibHBIX ToueK. LleHTp mMacc cuctemsl
MaTepuaibHBIX TOUEK. TeopeMa o ABUKEHUHU [IEHTpa Macc.

HMnynbc cuiibl 1 M3MEHEHUE UMITYJIbCa TENA.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTBHOE IBUJKEHHUE.

MoMeHT wummynbca MaTepuaiabHOW TOYKU. [IpencTaBieHue O COXpaHEHHH MOMEHTa
UMITyJIbCa B LIEHTPAJIbHBIX MOJISAX.



PaGorta cuibl Ha MajgoM M Ha KOHEYHOM IMepeMelieHuH. [ paduueckoe mpercTaBieHUe
paboOThI CHIIBI.

MOUIHOCTh CHUJIBI.

Kunernueckast sHeprusi MarepuanbHOi TOuku. Teopema 00 M3MEHEHUM KUHETHYECKOM
SHEPruu MaTepHalbHOU TOUKH.

[loreHumnanbHble U HENMOTEHIMANbHbIE cuibl. [loTeHnmanbHas sHeprus. [loreHuumanbHas
sHeprus ynpyro nedopmupoBaHHOl TpyXuHbBL. [loTeHIManpHas SHEPrus Tena B OJHOPOTHOM
IrpaBUTAllMOHHOM mnoJie. [loTeHnmanbHas 3Heprus Tena B IPaBUTALMOHHOM IOJI€ OAHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropas kocmuueckast ckopocTb. TpeThsi KocMuYecKasi CKOPOCTb.

CBsi3p pabOTHl HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOH SHEpPruH CHUCTEMBbI
TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKOH SHEpruu.

Yipyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHenue bepHymum 1l WI€albHOM JKMAKOCTM KaK CIEICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOU SHEPIH.

TexHnueckre yCTpOICTBA M TEXHOJIOTMYECKHE MPOLIECCHl: JBUKEHHE PAKET, BOJOMET,
KOMEp, MPY>KUHHBINA MUCTOJIET, THPOCKOI, (PUTypHOE KaTaHHE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE IBHMXKEHUE.

W3mepenrie MOLTHOCTH CHJIBI.

H3MeHeHue SHepruu Tena Ipu COBEpIISHUH PabOThL.

B3aumnble npeBpallleHuss KHUHETUYECKOW M TMOTEHIUATbHOW 3HEpPrud mpu JCHCTBUU Ha
TEJIO CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomot, npaKkmuxKym.

HccenenoBanue COXpaHEHUs MMITYJIbCA IIPU YIIPYTOM B3aUMOJIEH CTBHH.

CpaBHeHHE U3MEHEHUS TOTCHIINAIBHON YHEPTHH MIPYKUHBI C pabOTON CHIIBI TPEHHS.

Pa3znen 3. MoaekyasipHas Gpu3nKa U TEPMOJIMHAMHUKA.

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUUECKOU MEeOPUU.

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJsIpHO-KHHeTH4ueckod Tteopun (MKT), ux omnsiTHOE
obocHoBanue. Juddysus. bpoyHoBckoe nBrkeHue. XapakTep ABMKEHUS U B3aUMOJEHCTBUS
qacTull BemiecTBa. Mojien CTpOeHUS ra3oB, KUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BELIECTBA Ha OCHOBE JITHX Mojeneill. Macca u pa3mepbl Mosekyn (aromoB). KommuecTBo
BelecrBa. [locrossHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl €€ uaMepenus. lllkama temnepatyp
Ienbcus.

Mojnenps uAealbHOIO Ta3a B MOJEKYJSIPHO-KMHETUYECKOM TEOpUHU: YacTULIbl rasa
JBUKYTCSI XaOTUUECKH U HE B3aUMOJENUCTBYIOT JPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kmaneiipona. AOcoOTHasE Temmeparypa
(mkanma temneparyp KenpBuna). 3akon JlampToHa. M3ompomecchl B HIEaJIbHOM Tra3e C
IIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paguueckoe mpeacTaBieHue N30 POLECCOB: U30TEPMa,
n30xopa, uzodapa.

CBs3pb MeXAYy [JaBJI€HMEM U CpelHEe KHUHETHMYECKOM »HHEprued moCTyNaTelIbHOro
TEMJOBOrO0 JABUKEHHUS MOJIEKYJl HJI€aJlbHOrO0 Ta3a (OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-
KMHETUYECKON TEOPHH UJI€aTbHOIO rasa).

CBs3p  aOCOJIIOTHOM — TeMIlepaTypbl TEPMOJAMHAMUYECKON CHCTEMBI CO  CpeIHel
KMHETHYE€CKOW dHEPIruer MOCTyNaTeIbHOI0 TEIJIOBOrO ABUKEHUS €€ YaCTHII.

TexHudeckre YCTPOMCTBA M TEXHOJIOTHYECKHE MPOIECCHl: TEPMOMETp, Oapomerp,
MOJyYEHUE HAHOMATEPUAJIOB.

Hemoncmpavuu.

Mozenb 6poyHOBCKOTO ABHKEHUS.

Buneopomnuk ¢ 3anuchio peabHOr0 OPOyHOBCKOIO ABUKECHUS.



Huddysus xuakocTen.

[IputsxeHne MoeKy..

Mojenu KpuCTauINYeCKUX PEIIETOK.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, npaxmuKym.

N3ydyenune n30TepMHuECcKOro mporecca .

[IpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunoi.

TepmoauHamMuyeckas (TID) cucTeMA. 3ajaHve  BHEIIHUX  YCIOBHM IS
TEPMOJMHAMMYECKOM  cHUCTeMbl. BHemHune u  BHyTpeHHuUe mapamerpsl. [lapameTpsl
TEPMOJNHAMHYECKON CHCTEMBI KaK CpEeHHUE 3HAUCHMS BEJIMYMH, ONMCBHIBAIOUIMX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM ypPOBHE.

HyneBoe nauano repmonnnamuku. CaMonpou3BoIbHAS peaKcalusi TEPMOIMHAMHYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mognens unaeanbHOro raza B TEPMOJMHAMHMKE — CHUCTEMa YpaBHEHUI: ypaBHEHHE
MenneneeBa—KnanelipoHa u BbIpa)kK€HUE /U1 BHYTPEHHEH SHEPruu. Y CiaoBUS NPUMEHHUMOCTH
9TOM MOJENU: HU3Kas KOHILIEHTpalMs 4YacTUL, BBICOKME TeMmIepaTypbl. BeipaxkeHue ais
BHYTpPEHHEH SHEpPruu 0JHOATOMHOI'O UJIEAJILHOTO rasa.

OnemeHTapHas paboTa B TepMoaAnHaMuKe. Brruucnenne padoTsl 1o rpaduky mporiecca Ha
pV-nuarpamme.

Temonepenaya Kak crnoco0 W3MEHEHHUS BHYTPEHHEW SHEpPruu TEPMOIAMHAMHYECKOM
cucTeMbl 0e3 coBepiieHus padoTel. KOHBEKIINS, TEMIONPOBOIHOCTD, U3Ty4YEHHUE.

KomnuectBo tenmotel. TenmoéMkocTh Tena. YaenpHass W MOJSIpHAs TEMIOEMKOCTH
BelllecTBa. YpaBHeHue Mailepa. YaenbHas TemioTa CropaHusi TOIUMBa. Pacyér kojmyecTBa
TEMJIOTHI Mpu Tertonepenayde. [lonarue 06 aqnabaTHOM mporecce.

[TepBblit 3aK0H TepMOoAMHAMHMKHU. BHyTpeHHss sHeprus. KonnuecTBo TemyioTsl u pabota
KaK Mepbl U3MEHEHHUS] BHYTPEHHEW SHEPruu TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akOH TepMOAWHAMHMKHM [JJii PAaBHOBECHBIX MPOILECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMUYECKOW CHCTEMBI MPOXOAHWT CIUHCTBEHHAs aauadarta.
AbconoTHas TeMneparypa.

Bropoli 3ak0H TEpMOAMHAMUKH JJIsI HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO MEpenaTh
TEIUIOTY OT Oojiee XONOAHOro Tena K Oojee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc).
HeoOpaTuMocTh NpUpPOAHBIX IPOLIECCOB.

[IpuHumne! nerictBus TemnoBbix MammH. KIT/I.

Makcumanbnoe 3Hauenne KI1JI. Hukn Kapuo.

DKOJIOTUYECKHUE ACTIEKThl MCIO0JIb30BaHUS TEIJIOBBIX ABUTaTesel. TennoBoe 3arps3HeHue
OKpY>arollen cpepl.

TexHuueckre yCTpoWCTBa M TEXHOJIOTMUECKHE MPOLECChl: XOJIOAUIbHUK, KOHIAUIMOHED,
JU3ENbHBII U KapOIOpaTOpHBIM JABUIaTelIM, NapoBas TypOMHA, MHOIy4YEHHE CBEPXHU3KHX
TEMIIEpaTyp, YTHJIM3aLUs «TEILUIOBBIX» OTXOJOB C MCIOJIB30BAaHUMEM TEIIOBOTO HAacoca,
YTUJIM3aLKsg OMOOPraHU4YECKOro TOIIMBA JIJISl BBIPAOOTKU «TEMJIOBOM» U AJIEKTPO3HEPIHH.

Hemoncmpayuu.

W3menenue TemnepaTypbl pH a11adaTHYECKOM PACIIUPEHUH.

BoznyuiHoe orauBo.

CriocoObl U3MEHEHHS] BHYTPEHHEN 3HEpruu.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

N3mepenne yaenbHON TEMI0EMKOCTH.

N3mepeHne yaenpHON TEIIOTHI IIABICHUS.

Tema 3. Acpecammnsvie cocmosanus eewecmea. Pazoswvie nepexoosl.

[TapooOpa3oBanne u KoHAeHcauus. JcmapeHue u KumneHue. YJenbHass Temjaora
napooOpa3oBaHusl.



Hacpimennsle ¥ HeHacbllleHHble Napbl. KauecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U
JIaBJIEHUS HACBHIIIEHHOTO Mapa OT TeMIlepaTyphl, UX HE3aBUCHUMOCTb OT 00bEMa HACBHIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JABJICHUS B HKUJIKOCTH.

BrnaxxHocTs Bo3nyxa. AGCOIIOTHAS U OTHOCUTEbHAS BJIAXKHOCTb.

TBépnoe Teno. Kpucrammueckue u aMopdHbIe Tena. AHU30TPOIHS CBOMCTB KPHUCTAJIOB.
[InaBnenue u kpucTamm3amnus. Y ieabHas TerioTta miaasiaeHus. Cyonumanus.

Hedbopmaruu tBEpOro tema. Pactsokenue m oxatue. Casur. Moayas FOwra. Tlpenen
ynpyrux gaedopmanuii.

TennoBoe pacmmpeHue XKUIKOCTeH U TBEPABIX Ted, 00bEMHOE U JIMHEHHOE paclIMpeHue.
AHTapMOHM3M TEIUIOBBIX KOJIeOaHUI YacTHIl BEIIECTBAa KaK NMPHYMHA TEMJIOBOIO PAaCIIUPEHUs
Ten (Ha KaueCTBEHHOM YPOBHE).

[TpeoGpa3oBanue sHEPTUN B (Ha30BbIX MEPEXOaX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTsHKeHHE. KoapduuneHT moBepXHOCTHOrO HaTsbKeHUs. KanmwuispHeie
ABJICHM. JlaBlIeHHE MO MCKPUBIIEHHON ITOBEPXHOCTHIO XKUAKOCTH. DopMmyJia Jlammaca.

TexHuuecknue yCTpoOMCTBA M TEXHOJOTMYECKHE IPOLECChl: JKUJKHE KpPUCTAJIIBL,
COBPEMEHHBIE MaTEPHAJIbI.

Hemoncmpanuu.

TennoBoe pacmupenue.

Kunenue. Kunenue npu noHu’KEeHHOM JaBICHUHU.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OnbITHl C MBUIBHBIMU TIJIEHKAMH.

CmauuBanue.

KanwnspHsle sBiIeHHUS.

CriocoObl M3MEpEHUs BIAKHOCTH.

WccnenoBanue HarpeBaHus U MJIABICHUS KPUCTAJIIMYECKOTO BEIIECTRA.

Bunsr nedopmaruii.

Yuenuueckuit s3xcnepumenm, nadopamopnvie pabombot, npaKkmuxKym.

W3mepenrie abCoMOTHON BIQXKHOCTH BO3/lyXa U OLEHKAa MAacChl apOB B TOMEIIEHUH.

N3yueHne KanuuspHbIX SBJICHUN.

Pa3nen 4. DnexkTpoguHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpusanus Ten U e€ MpOosSBICHUs. DJIEKTpUUecKuil 3apsa. JIBa Buaa 3JIEKTPUUYECKUX
3apsanoB. [IpOBONHMKH, IUAIEKTPUKUA M MOJIYNPOBOAHUKUA. DJIEMEHTAPHBIA 3JIEKTPUYECKUI
3apsd. 3aKOH COXPAaHEHHUsI JIEKTPUUYECKOrO 3apsa.

B3aumopneiictBue 3apsnoB. Todeunslie 3apsaasl. 3akoH KyiioHa.

Dnextpuueckoe noje. Ero nelicTBue Ha 3J€KTPUUECKUE 3apsiibl.

Hanpsokénnocts  anextpuyeckoro nons. [IpoOGHbiit 3apsin. JIuHMM HanpsKEHHOCTH
NMEKTPHUYECKOro noJsi. OMHOPOIHOE NIEKTPUIECKOE TOJIE.

IToTeHIMaNBHOCTE 3JIEKTPOCTATUYECKOrO IMOJsl. Pa3HOCTh MOTEHLMAIOB M HAIPSKEHUE.
[lorennmanbHast ~ 3Heprus  3apsga B 3EKTPOCTATUYECKOM ToJe. [Torenuuan
aneKTpocTaTiyeckoro mnois. CBsi3p HANPSOKEHHOCTH IMOJS M PA3HOCTH IMOTEHLUAJIOB s
3EKTPOCTATUYECKOr0 oISl (KaK OJTHOPOJHOI0, TAK U HEOJHOPOJIHOTO).

[TpyHIMI Cyneprno3uLUY dIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHO cdepsl. Ilone paBHOMEpHO
3apsHKEHHOTO 1o 00béMy mmiapa. [losme paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOM TMIIOCKOCTH.
Kaptunsl muHNMI HATPsSKEHHOCTH 3THX IOJIEH U SKBUIOTEHIIMATIbHBIX IIOBEPXHOCTEM.

[IpoBOAHUKH B 3JIEKTPOCTATAY ECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JM3IEKTPUKH B AJIEKTPOCTATUYECKOM I0JI€. JIManeKkTpuyeckas NpOHULaeMOCTh BEILIECTBA.

Konpnencatop. DJIEKTPOEMKOCTh  KOHJIEHCATOPA. DNEeKTPOEMKOCTh MJI0CKOTO
KOHJICHCaTopa.



[TapannenbHoe  coeauHeHwe  KoHJeHcatopoB.  IlocnemoBarensHOe — coelMHEHUE
KOH/IEH CaTOPOB.

DHeprus 3apsLKEHHOI0 KOHIeHCaTopa.

JBrxkeHue 3apspKeHHON 4acTULBI B OHOPOJIHOM 3JIEKTPUYECKOM IOJIE.

TexHuueckre ycTpoMCTBa M TEXHOJOTMYECKUE MPOLIECCH: 3JIEKTPOCKOM, 3JIEKTPOMETD,
JIEKTpOCTAaTUYECKAas 3alUTa, 3a3€MJIEHHUE MIEKTPONpUOOPOB, KOH IEHCATOPHI, reHepatop Ban ne
I'paada.

Jemoncmpauuu.

VYCTpOoNCcTBO M MPUHIUT A€W CTBHS SJIEKTPOMETPA.

DNeKTpUYECKOe MoJie 3apsSKEHHBIX MIAPUKOB.

DNEKTPUUYECKOE MOJIE ABYX 3aPSHKEHHBIX MJIACTHH.

OneKTpocTaThyecKas 3aluTa.

YCTpolCTBO U AEMCTBUE KOHJEHCATOPA TOCTOSIHHOW U I1EPEMEHHONU EMKOCTH.

3aBUCHMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUJIOIIAAM IUIACTHH,
paccTOsIHUS MEXAY HUMHU U AUAJIEKTPUUECKONU TPOHUIIAEMOCTH.

Tema 2. Ilocmoannbtii 31eKmpudecKuil mok.

Cuna toka. [TocTosSIHHBII TOK.

VYciioBusL  CyIIECTBOBAaHUS IIOCTOSTHHOI'O 3JIEKTPUYECKOro TOKa. VCTOUHMKM TOKa.
Hanpsxenue U u DJ1C €.

3akoH Oma /1151 ydacTka Lenu.

DNEKTPUYECKOE  CONPOTUBIIEHUE.  3aBUCUMOCTb  CONPOTUBIIECHUS  OJHOPOJHOIO
MPOBOJHMKA OT €ro JJIMHbI U IUIOHIAJM TOMEPEYHOIrO CEYEHHUs. YIeJIbHOE CONpPOTUBJICHUE
BELIECTBA.

[TocnenoBarenbHOE, MapajuleIbHOE, CMELIAHHOE COEAMHEHHE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpruyeckux uemne. [Ipasuna Kupxroda.

PaGora snekrprueckoro Toka. 3akoH [xoynsa—Jlenma.

MoIIHOCTE ANIEKTPUUECKOrO TOKA. TemnsoBas MOIIHOCTb, BbIAENAEMAs HA PE3UCTOPE.

OJIC u BHyTpEHHEE CONpPOTHBJIECHHUE HWCTOYHMKAa TOKa. 3akoH Oma [ TOJHOU
(3aMKHYTOI1) 37eKTpUYecKoil enu. MouHoCTh HCTOYHHKA TOKa. KopoTkoe 3amMblkaHue.

KonpencaTtop B 11enu MOCTOSHHOTO TOKA.

TexHuyeckre YCTpOMCTBA M TEXHOJOIMUECKHE IIPOIECChl: aMIIEPMETP, BOJIBTMETP,
peocTaT, CY4ETUUK AEKTPUIECKON IHEPTUU.

Hemoncmpauuu.

W3mepeHue cuibl TOKa U HaPSDKEHUS.

3aBUCHMOCTh CONPOTUBIIEHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
NONEPEYHOr0 CEUEeHMs U MaTepuala.

HccnenoBanue 3aBUCUMOCTH CHUJIBI  TOKAa OT CONPOTHUBJIEHHS TMPU  IOCTOSHHOM
HaIPSDKEHUHU.

IIpsmoe usmepenue D/]C. KopoTkoe 3aMblkaHMe rajlbBAHMYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHEr 0 COIIPOTUBIICHMUSL.

Yuenuueckuit s3xcnepumenm, nadopamopnsie pabomot, npaKkmuxKym.

HccnenoBanue CMEIaHHOTO COETUHEHUS! PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIICHUS TPOBOJIHUKOB.

Tema 3. Toxu ¢ paznuunwlx cpeoax.

OnexTpuyeckass MPOBOJUMOCTb PA3IMYHBIX BEIIECTB. JIEKTPOHHAS IPOBOJUMOCTD
TBEPIBIX  METAJUIOB.  3aBUCHMOCTh  CONPOTHUBIICEHUS  METAJUIOB  OT  TEMIEpaTyphbl.
CBepXImpoBOIUMOCTb.

OneKkTpudeckuil Tok B Bakyyme. CBONWCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass M NPUMECHAas MPOBOAMMOCTb IOJIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.



DJEKTPUYECKUI TOK B 3JIEKTPOIMTAX. DJIEKTPOJUTHUYECKAsT JAUCCOLMALMS. DJIEKTPOIIU3.
3akonbl Papazes 1 HIEKTPOIU3a.

OnexkTpudyecknid TOK B rasax. (CaMoOCTOATENbHBII M HECAMOCTOSITEIBHBIM pa3psi.
Paznuunbie THIIBI camMoOcTOsATENLHOT O pa3psaa. Monnus. [1na3zma.

TexHuyeckne yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHME: TIa30pa3psIHbIE JIaMIIbI,
3JIEKTPOHHO-JIyueBasi TPyOKa, MOJYNMPOBOAHUKOBBIE NMPUOOPHL: AMOJ, TPaH3HCTOP, (OTOIUOI,
CBETO/MOJl, TaJbBaHWKA, padUHUPOBAHME MEIW, BbHIJIABKA AJIIOMUHUS, JJIEKTPOHHAS
MUKPOCKOIHS.

Jemoncmpauuu.

3aBUCHMOCTb CONPOTUBIICHUS METAJIIOB OT TEMIIEPATYPBbI.

IIpoBOAMMOCTB IIEKTPOJIUTOB..

HckpoBoil paspsii 1 IPpOBOIUMOCTD BO3yXa.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmuKym.

Habmonenue snexkrponusa.

Pu3nyecKHili IPaKTHKYM.

Me:xnpeameTHble CBSI3H.

N3yuenue kypca ¢usuku yriy06iaéHHoro ypoBHs B 10 kiacce oCyLIeCTBISETCS € y4ETOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWMOJIOrMM, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsle NOHAMUA, CEAZAHHbBIE C U3YUECHUEM MEMO006 HAYYHO20 NOZHAHUA:
sBJICHUE, HaydHbld (akT, rumoresa, ¢u3MUecKas BeIWYMHA, 3aKOH, TEOpus, HaOIIoneHue,
9KCIEPUMEHT, MO EIIUPOBAHNE, MOJIEIb, U3MEPEHNUE, IOIPEUIHOCTH U3MEPEHUH, U3MEPUTEIILHBIE
npubopsl, upposas JadopaTopus.

Mamemamuka: peuieHue cuctembl ypaBHeHuil. Jluneilinas ¢yHkuus, mnapabona,
runepbona, ux rpaduku u ceoiictBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpPHl M MX IPOEKIHH HAa OCH
KOOp/AMHAT, CII0)KEHHE BEKTOPOB.

Buonozus: mexanndeckoe JABMKEHHE B JKUBOU mpupoje, muddysus, ocMoc, Temioo0MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKAaroUlel  cpeabl,  yTUIM3aLHUs
OMOOPraHMYECKOro TOIJIMBA IS BBIPAOOTKU «TENJIOBOI» U 3JIEKTPOIHEPTHUH, TTOBEPXHOCTHOE
HaTSHKEHUE U KalMJUISPHbIE SIBJICHUS B IPUPOJE, NEKTPUUECKHUE SIBJICHUS B )KUBOM MPHUPOJIE.

Xumusn: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHasl Macca, oIy4eHHe HAHOMAaTepUasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeI, KUAKOCTEH U
ra3oB, OJKHJAKHE KpUCTaJUIbl, OJJIEKTPUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAS
JUCCOLMAlMs, TAIbBAHUKA, JIEKTPOHHASI MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTb BO3yXa, BETPhI, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHUE ABMXKEHUI C UCIIOIb30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJKOIO TPEHUS B TEXHHUKE, CTaTMUECKHE KOHCTPYKUMU (KpOHIUTEHH, pemérdyaTbie
KOHCTPYKIUH), UCIIOIb30BAHUE 3aKOHOB COXPAHEHMSI MEXaHUKH B TEXHUKE (TUPOCKOII, BOJOMET
U Jpyrue), JABUrarelb BHYTPEHHErO CrOpaHMs, HapoBas TypOHWHAa, OBITOBOM XOJIOAMJIBHUK,
KOHIMLIMOHEDP, TEXHOJOIMM IIOJyYEHUS COBPEMEHHBIX MATEpPUaOB, B TOM 4YHCIE
HAaHOMATEpUAJIOB, WU  HAHOTEXHOJIOTMH,  OJIEKTPOCTaTUYECKass  3alluTa,  3a3€MJICHHE
3JIEKTPONPUOOPOB, ra30pa3psIHbIC JIAMIIBI, TOJIYIIPOBOAHUKOBBIE TPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3nen 4. DinekrpoauHaMuka.

Tema 4. Maznummnoe no.e.

B3anmojeiicTBrE MOCTOSHHBIX MAarHUTOB M NPOBOJHUKOB C TOKOM. MarHuTHOE IIOJIE.
BekTop MmarauTHOU MHAYKIMH. [ [pUHIAN CYTIEPO3AIIMA MAarHUTHBIX TTOJIel. JIMHUM MarHuTHOU
WHIYKIIUH.



MaruutHo€e MmoJie MPOBOJHUKA C TOKOM (IIPSIMOro MPOBOJHHMKA, KATYIIKK M KPYroBOTO
BuTKa). OnbIT Dpcrena.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBlieHME W MOAYJb. JIBHJKEHHE 3apsyKeHHOM YacTHUIbl B
OJIHOPOJIHOM MarHuTHoM moje. PaGora cuiel Jlopenna.

MarnuTtHoe 1oJje B Bemectse. DeppoMarHeTuku, napa- u JuaMarHeTHKHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTHYECKHE TPOIIECChl: MPUMEHEHHWE TMOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, DJIEKTPOABUTATENb SKOOM, YCKOpHUTEIH
3JIEMEHTAPHBIX YaCTHII.

Jemoncmpauyuu.

Kaptuna nMHMI MHIYKOMA MarHUTHOTO TIOJSL IOJIOCOBOTO U TMOJIKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM HMHAYKIMUU TOJS JJIMHHOTO TMPSAMOrO0 MPOBOJHUKA W
3aMKHYTOT'0 KOJIbI[€BOIO IPOBOAHUKA, KATYIIKH C TOKOM.

B3aumoneiicTBUe 1BYX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa..

[IpuHIIUTT AEHCTBUS AIIEKTPOU3MEPUTEILHOTO TPHUOOPAa MATHUTOITIEKTPUIECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomsut, nPAKMUKYM.

UccnenoBanue neicTBHUS NOCTOSHHOIO MAarHUTAa HA PaMKY C TOKOM.

Tema 5. Inekmpomaznumnan uHOyKyus.

SBneHue 37eKTpOMarHUTHOM MHAYyKIMHU. [loTOk BekTOpa MarHUTHOM WHAyKIuu. DJC
WHAYKIUU. 3aKOH JJIEKTpoMarHuTHOW wuHAykiuu Dapanes. BuxpeBoe siekTpuyeckoe Tmoie.
Toku ®dyko.

OJ1C uHAYKIMH B MPOBOJHKKE, ABUKYIIEMCS B OAHOPOAHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenna.

NunyktuBHOCTh. KaTymika WHAYKTUBHOCTM B LENU IIOCTOSHHOIO TOKa. JSIBiIeHHE
camouHaykuuu. 2J{C caMOMHAYKIINH.

DHeprus MarHUuTHOTO TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHUE TIPOLIECChl: HHAYKIIMOHHAs TI€Yb,
COJICHOU/I, 3allIUTa OT JIEKTPU3AIMHU TEJ MPHU IBUKEHUU B MATHUTHOM I10JI€ 3EMJIH.

Hemoncmpavuu.

HalGmronenue siBIeHUs 3JIE€KTPOMAarHUTHON MHIYKIIUH.

Uccnenosanune 3aBucumoctn OJIC MHAYKIUU OT CKOPOCTH H3MEHEHUSI MAarHUTHOTO
ITOTOKA.

[TpaBuio Jlenua.

Uccnenosanue 3apucumoctd 3/]C caMOMHAYKIIMKM OT CKOPOCTU U3MEHEHHUS CHJIbI TOKa B
IICIIH.

Yuenuueckuii skcnepumenm, nabopamopmsie padombot, npaKmuxKym.

UccnenoBanue sBJIEHUS 31EKTPOMAarHUTHOW UHAYKIUH.

Pa3nen 5. Kosieoanusi 1 BOJIHbI.

Tema 1. Mexanuueckue Koieoanus.

Konebarenbuas cucrema. CBoOOIHBIE KOeOaHUS.

'apmonnueckue  konebanus.  KuHemaTnueckoe W~ JUHAMUYECKOE  OIMCaHUE.
DHepreTMueckoe omnucaHue (3aKOH  COXpaHEHMs] MEXaHM4YecKoil  sHepruum). BriBofg
JUHAMHUYECKOTO OMHUCAaHUS TapMOHHMYECKHX KOJIeOaHWH W3 HMX DHEPreTUYEeCKOro W
KHHEMATHYECKOrO O CAHMSL.

AMrumtyna u ¢asza konebaHui. CBsA3b aMIUIUTYAbI KOJIOAHUH HMCXOTHON BEIMYHMHBI C
aMIUTUTYAaMH KoJieOaHuil €€ CKOPOCTH U YCKOPEHUSI.

[Tepron u wactora konebanuid. [leproa ManbIx CBOOOAHBIX KOJIEOAHU T MaTeMaTH4eCKOT'0O
MasTHuKa. [leproa cBoOOAHBIX KOJIEOaHMI MPY>KUHHOTO MasITHHUKA.



[Tonatue o 3aryxaromux KonebaHusX. BeiHyxkaeHHble Kkoyiebanus. Pesonanc.
Pe3zonancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJI pe€30HAHCHOW KpUBOM. ABTOKOJIE0aHUS.

TexHuueckre YCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, Yachl, Kadelu,
My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuce K01e0aTeIbHOr O ABUKECHHUS.

Habmoienre He3aBUCHMOCTH TTEPHOJIa MANTBIX KOlIeOaHUl rpy3a Ha HUTH OT aMILTUTYIbI.

HaGnronenne pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padoomot, nPAKMUKYM.

W3mepenne neproga cBOOOTHBIX KOJI€OaHUI HUTSHOTO U MPYKUHHOT'O MasiTHUKOB.

Tema 2. Inekmpomaznummusle Koredanus.

KonebatenpHbii  KOHTYp. CBOOOAHBIE D3JIEKTPOMAarHUTHBIE KOJNEOaHHS B HJCATHLHOM
konebatensHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUTUTYIbI 3apsijla KOHAEHCATOpa C
aMIUIUTYJIOM CHJIBI TOKa B KoJiebaTeIbHOM KOHTYpE.

3aKOH COXpaHEHHUS PHEPTUU B HI€ATbHOM KOJIE0aTeIbHOM KOHTYpE.

3aTyxaromue JJIeKTPOMAarHWTHbIe KojieObaHus. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoseOaHwusl.

IlepemenHblii TOK. MOIIHOCTh IIEPEMEHHOIO TOKA. AMINUIMTYAHOE€ U JECHCTBYIOLIECE
3HAYEHHUE CUJIbl TOKA U HAIPSDKEHUS MPHU Pa3IndHON (opMe 3aBUCUMOCTH MIEPEMEHHOI0 TOKA OT
BpPEMEHH.

CuHycouanpHbIN epeMeHHbIN TOK. Pe3ucrop, KoHAEHcaTOp U KaTylIKa MHIYKTUBHOCTH
B IIEMIU CUHYCOU/IAJIbHOI'O IIEPEMEHHOr0 TOKa. Pe30oHaHC TOKOB. Pe30HaHC HANPSIAKEHU .

Uneanbusiii Tpancdopmatop. [IpousBoacTBo, mepenaya U MOTPEOICHUE JICKTPUUECKOU
SHEPIUH.

OKOJOrM4ecKue PUCKH IPH IPOU3BOJCTBE 3JIEKTpodHepruu. KyibTypa HCIIONb30BaHUS
AJIEKTPOIHEPTUU B TIOBCEITHEBHOM KU3HMU.

TexHuuecknue yCTPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: AIEKTPUYECKUN 3BOHOK,
reHepaTop MePEMEHHOr0 TOKa, JMHUH 3JIEKTponepeiay.

JHemoncmpauyuu.

Mojenp 31eKTpOMarHuTHOT O TEHEPATopa.

YCTpOHCTBO ¥ MPUHITUT ICHCTBUS TpaHCHOpMATOpA.

Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomsot, npaKkmuxym.

Nzyuenue tpanchopmaropa.

Tema 3. Mexanuueckue u 31eKmpoOMaAZHUNHbLE 60IHDb.

MexaHnnueckue BOJHBI, YCIOBHMS MX pacrnpocTpaHeHus. llomepeuHble W MpoaOJIbHBIE
BOJIHBL. Ilepron, ckopocTh pacnpocTpaHeHHs U JJIMHA BOJHBI. CBONCTBA MEXaHMYECKUX BOJIH:
OTpa’keHue, mpeoMieHne, HHTephepeHuns U AU pakius.

3Byk. CkopocTs 3ByKa. [ pomkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

[ITlymoBoOE€ 3arpsi3HEHNE OKPYKAIOIIEH CPEbL.

ONEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUS M3JIY4YE€HHs AJIEKTPOMATHUTHBIX BOJH. B3anmHas
OpHUEHTALMsl BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMAarHUTHBIX BOJIH: OTpak€HHE, MpeJoMJIEHUuEe, MOJspU3alus,
HHTEephEpeHITUA U TUPPAKITUL.

[[Ikama >MeKTpOMarHUTHBIX BOJH. [IprMeHeHNe 3JEKTPOMATHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpyHIMIIBI paArOCBA3H U TeneBUIeHU. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH Cpe/ibl.

TexHuueckre yCcTpoWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIe WHCTPYMEHTHI,

pamap, paauMoOnpuEMHUK, TEIEBU30p, aHTeHHa, TenegoH, CBY-neus, ynbTpazBykoBas
JIMAarHOCTUKA B TEXHUKE U MEIULIMHE.



Hemoncmpauyuu.

OO6pazoBaHue U pacnpocTpaHEHUEe MONEPEYHBIX U MPOAOJIbHBIX BOJIH.

Koneb6momeecs Teo Kak MCTOYHUK 3BYKa.

Ha6monenue nareppepeHu 1 Audpakiuil MEXaHU4eCKUX BOJIH.

Tema 4. Onmuxka.

[IpssMonuHeEHOE pacnpOCTpaHEHUE CBETAa B OJHOPOAHOW cpene. Jlyd ceera. TodeuyHblit
HCTOYHHK CBETA.

OtpaxeHnne cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHue M300pa)KeHH B IUIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenne cBera. 3akoOHBI MpeIOMJICHHs cBeTa. AOCONIOTHBI  IOKa3aTesb
npesnomieHus. OTHOCHTENbHBIN TOKa3aTenb MpeiaoMieHus. [IoCTOSIHCTBO 4acTOTHI CBETa H
COOTHOUIEHME JUJIMH BOJIH MPU MEPEXOAE MOHOXPOMATHUUECKOTO CBETA UEpe3 I'PaHHUIly pasjelia
JIBYX ONTHYECKUX CPE]l.

Xon nmyueii B ipusme. lucnepcust ceera. CiokHbIN cocTaB 6emoro ceera. LBer.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroi MoJHOro BHyTPEHHETO OTpaXK EHUsI.

CoOuparonnme u pacceuBamomue nUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOsHUE U
ONTUYECKasi CUJIa TOHKOW JHMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHUS TOHKOM cQeprueckoi
JMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOIO OKA3aTENsI IPEIOMIICHUS.

dopmyiia TOHKOH JIMH3BL. YBEJINYEHUE, 1aBaEMOE JINH30M.

Xoa J1y4a, MIpoUIeIEero JMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKOM OCH.
[TocTpoenue n300paskeHU TOUKU U OTpe3Ka MPsMO B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTrueckue npudopsl. Paspemiaromast cnocodHocTh. 171a3 Kak onTuyeckas CUCTEMA.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WaTepdepennuss cBeta. KorepeHTHbIe HWCTOYHUKU. Y CIOBUS
HaOMIO/IEHNs MAaKCHMYMOB W MHHHUMYMOB B HWHTep(EpPEHIIMOHHOW KapTUHE OT JBYX
KOT€pPEHTHBIX MCTOUYHUKOB. [IprMephl KIIacCHUeCKUX HHTePPEPCHIIMOHHBIX CXEM.

Hubpakuust  cBera. [udpaxkiuonHas peméTrka. YCIOBHE HaOMIONCHHS TIABHBIX
MaKCUMYyMOB MIpH MaJeHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(GPAKIIUOHHYIO PEHIETKY.

[Tongpuzanus cera.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTHYECKHE TMPOILIECCHl: OYKH, JyrHa, MEepucKoIl,
doroammapaT, MHUKPOCKOI, IMPOCKIIMOHHBIA ammapaT, MPOCBETICHHE ONTHKH, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMiieHus CBETA.

Habmoienre noHoro BHyTPEHHETO OTpaxkeHus. Moziens CBETOBOAA.

HccrnenoBanue Xxoaa CBETOBBIX IIYYKOB YepPe3 IIOCKONAPAIUIEIbHYIO IJIACTUHY U MPU3MY.

HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.

Mopnem MUKpPOCKONa, TEJIECKOIA.

Hab6nronenue naTepdEepeHIinm cBeTa.

HaOmnroneHue 1BETOB TOHKUX IUIEHOK.

Hab6nronenue nudpakiuu ceera.

Habmonenue nudpakimoHHOr O CIIeKTpa.

HaGnronenne nucnepcnu cBera.

HaGnronenne monsipu3anuu CBETa.

[IpumeHeHue NoJIIpONAOB JJIsl U3YUEHUS MEXaHUYECKUX HalPsLKEHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnsie pabomot, npaKkmuxKym.

W3mepenue nokasartesst MpeloMIICHHsI CTEKJIa.

Habmonenne nucnepcuu.

W3mepeHue AIMHBI CBETOBOM BOJIHBIL.



Pa3nen 6. OcHOBBI cClIeIHATIBHON TEOPHH OTHOCUTEJIBHOCTH.

I'paHnIBl TPUMEHUMOCTH KIIACCUYECKOM MexaHukH. [locTynarsl cnenuanbHOM Teopuu
OTHOCHUTEIBHOCTH.

[IpocTpancTBEHHO-BpeMeHHON  wHTepBai.  IIpeoOpasoBanus  Jlopenma.  YcioBue
NpUUNHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHHE BPEMEHU U COKpalIEHHE
JUTAHBI.

OHeprus U UMIYJIbC PENTUBUCTCKONW YaCTUIBI.

CBs13p Macchl € SJHEPrUel U UMITYJICOM PENSTUBUCTCKON YaCTHUIIBI. DHEPrUs MOKOSI.

TexHnueckre yCTpOWCTBA M TEXHOJIOTMYECKUE IPOLIECCHl: CIyTHUKOBBIE NPHUEMHUKH,
YCKOPHTEIIHU 3apsyKEHHBIX YaCTULL.

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHno-601H0601 0yanu3m.

PaBHOBecHOe TemaoBOe H3IydYeHHE (W3JIydeHue alcoNoTHO YEPHOro Tena). 3aKoH
cmenenus Buna. ['nnoresa Ilimanka o kBaHTax.

®oToHBI. DHEPrus U UMNyJsC GOTOHA.

®ortoapdext. OnbiTel A. I'. CroneroBa. 3akoHbl (poTodddexra. YpaBHEeHHE DUHIITEHHA
s pororddexta. «Kpacnas rpannna» gporoaddexra.

JlaBneHue cBeTa (B 4YacTHOCTH, [aBJIEHHE CBETa HAa AOCOIIOTHO IMOIVIOMIAIOILYI0 U
abCoMOTHO oTpakarolyto nosepxHocts). Omeitel [1. H. Jlebenena.

BonnoBeie cBoiictBa yactuil. Bonabel ne bpoitns. JInuHa BonHbl ae bpoiins u pa3mepsl
o0JacTH  JOKanM3aliyd  JBIOKYIIEHcCs vacTuibl. KOpHyCKYJSIpHO-BOJIHOBOW — JTyajIM3M.
Judpakuys 371eKTPOHOB Ha KPUCTAJIaX.

Crnenuduka nzmepenuit B Mukpomupe. CooTHoueHus Heornpenenénuocteil Ieitizendepra.

TexHuueckue ycTpoHWCTBa U TEXHOJOIMYECKHUE MPOLECCHI: CHEKTPOMETP, (OTO3JIEMEHT,
¢doTonaTUMK, TYHHEIBHBII MUKPOCKOI, COJIHEUHas 6aTapesi, CBeTOIUOI.

Hemoncmpayuu.

CBeToauon.

Tema 2. Quzuxka amoma.

OmnbITHI 1O HCCIeI0OBaHUIO CTpoeHHs aToma. [ImanerapHas monens aroma Pesepdopra.

[Toctynatel bopa. U3nyuenne u morunomieHue (GOTOHOB MpU HEPEXoJe aToMa € OJHOTO
YPOBHs DHEPTUH HA IPYTrOil.

Bungel cnexktpoB. CriekTp ypoBHEH 3HEpruu atoma BOI0pOAa.

CrioHTaHHOE U BBIHYXJICHHOE U3JIy4eHue cBeta. Jlazep.

TexHuueckre yCTpOHCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: CHEKTPAJIbHBIA aHaJIu3
(criexTpocKoIt), 1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Hemoncmpanuu..

Habumonenue nuHeyaThiX CIEKTPOB.

YCTpONCTBO U 1EUCTBUE CUETUNKA MOHU3UPYIOIIMX YACTHII.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomut, npakmuxym.

HaGroaeHre TMHEHYaToro crekrpa.

Tema 3. Duzuxka amomHO20 A0PaA U I1EMEHM APHHIX YACMUY,.

Hyxnonnas monens siapa I'eiizenOepra—lMBanenko. 3apsg sijapa. MaccoBoe yucio siapa.
N3oromnsl.

PagnoaktuBHOCTh. Anbda-pacnaja. DIEKTPOHHBIM U MO3UTPOHHBIH Oeta-pacman. ['amma-
U3JIy4eHHUE.

3aKkOH paJAvoOaKTUBHOIO pacnajaa. PanmoakTuBHBIE H30TONBl B mpupoae. CBoiicTBa
HMOHU3UPYIOLIETO U3JIydyeHUs. BiausHue paagoakTUBHOCTH Ha )KMBBIE OPraHU3Mbl. ECTECTBEHHBIN
¢doH uznyuenus. JlozumeTpus.

OHeprus CBSA3U HYKJIOHOB B sifipe. SlaepHbie cuibl. JedekT macchl sipa.



Snepubie peaxkiuu. JlemeHue u cuHTE3 dAnep. Saepubie peakTophl. [IpoGrembl
YIOPABISIEMOIO  TEPMOSIEPHOTO CHHTE3a. OKOJOIMYECKUE aCIEKThl PAa3BUTHs  SAEPHOU
SHEPreTUKH.

MeTonbl perucTpanyu U HCCIEI0BAaHNS JIEMEHTAPHBIX YACTHULL.

dyHaaMeHTaAIbHbIE B3auMOJieicTBUSL. bapuoHbl, ME30HBI U JIeNTOHBI. lIpencraBinenue o
CranpaptHoit monenu. KBapk-TiirooHHas MOJI€Jb aJIpOHOB.

®dusuka 3a npenenamu CrannapTHoi mogenu. TéMHas MaTepus U TEMHAst YHEPTUsl.

EnuHcTBO u3nyeckoil KapTHHBI MUDA.

TexHnueckre yCTpOMCTBA U TEXHOJOTMUECKHE MPOLECCHI: JTO3UMETp, Kamepa Buibcona,
SJICPHBI  peakTop, TEPMOSIEpHBI peakTop, aTroMHass OoM0a, MarHHUTHO-PE30HAHCHAs
Tomorpadusi.

Yuenuueckuii sxcnepumenm, nadopamopusie padbomut, npaKmuKkym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

HccnenoBanue painoakTUBHOrO (JOHA C MCIOJIB30BAHUEM JO3UMETPA.

O0o0maromee NoBTOpeHme.

O6oOmenne u  cucTemMaTH3alUsl  COJAEpXKaHUSA  pas3lenoB  Kypca «MexaHUKay,
«MonekymsipHas (Qu3MKa U TEpPMOAMHAMUKa», «NeKTpoauHamukay, «KoneGaHus U BOJHBDY,
«OCHOBBI CHEIUATBPHOM TEOPHUH OTHOCHUTENbHOCTH», «KBaHTOBas Quinka», «IIEeMEHTHI
aCTPOHOMUH U aCTPOPUZUKI».

Pone ¢u3uku u acTpoOHOMHH B HIKOHOMHUYECKOHM, TEXHOJIOTMYECKOW, COIUATIBLHON H
TUYECKON cdepax AesATENPHOCTH YENOBEKa, pOJb M MECTO (UMK M acTPOHOMHUHU B
COBPEMEHHON HAay4yHOW KapTHHE MHUpa, 3HAUYEHHUE ONUCATEIbHOM, CHUCTEMaTU3UPYIOLIEH,
OOBSICHUTENIbHON U MPOTHOCTUYECKON QYyHKIUI (HU3NYECKO TeOpUH, poJib (PU3HUECKON TEOpUn
B (hOpMHpPOBAHUM TIPECTaBICHUN O (U3NUECKONW KapTHHE MHUPA, MECTO (PU3MUECKON KapTUHBI
MUpa B 001IeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABIECHUIN O IPUPOJIE.

MexnpeameTHble CBS3H.

Wzydenue kypca ¢u3uku yriayO0iaéHHOro ypoBHs B 11 kimacce ocymiecTBIseTcs ¢ yuéToM
COIEpXKATENbHBIX MEXIPEIMETHBIX CBsI3el C KypcaMd MaTeMaTHKH, OWOIIOTHH, XHUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA,C6A3AHHBIE C U3YUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4dHbI (akT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOII0JeHHE,
JKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIIb, U3BMEPEHUE, TOIPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIC
npubopsl, u¢pposas Jadopatopus.

Mamemamuka: penieHUe cucTeMbl ypaBHEHUM. TpUroHoMerpuueckue (QpyHKIHUU: CUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKAECTBO. BeKTopel U HX
IPOEKIIMM Ha OCH KOOPAWHAT, CJIOKEHHE BEKTOpOB. [Ipon3BOAHBIE 3JIeMEHTApHBIX (PYHKIUIA.
[TpusHaku mog00ust TPEYroIbHUKOB, OMpeAeeHUe MO MITOCKUX (GUryp u o0béma Tell.

Buonozua: snextpuueckue sBIECHUS B JKUBOM IpUpOAE, KojeOaTelnbHblEe ABUKEHUS B
KUBOM  TIPUPOAE,  OKOJNOTMYECKME  PUCKM  IPH  INPOU3BOACTBE  DBJIEKTPOIHEPIHUH,
JJIEKTPOMAarHUTHOE 3arps3HEHHE OKPYXKAIOIIEH Cpeabl, YJIbTPAa3ByKOBas JMATHOCTHUKA B
MEIUIMHE, ONITUYECKUE SIBJICHUS B )KHUBOU MpUpOIE.

Xumun: cTpoeHHME aTOMOB M MOJIEKYJ, KPHUCTAJLIMYECKasl CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTALINYECKON PEIIETKU, CIIEKTPaJIbHBINA aHAIN3.

TI'eozpaghusa: marauTHble moONtOCa 3€MJIM, 3aJIEKH MarHUTHBIX PyA, GOTOCHEMKA 3€MHOMN
MMOBEPXHOCTH, cericmorpad.

Texnonoz2us: NpUMEHEHUE NOCTOSIHHBIX MarHUTOB, EKTPOMAarHUTOB, 3JIEKTPOABUTATENb
SkoOu, TeHepaTOp TMEPEeMEHHOro TOKa, WHAYKIMOHHAs TMe4b, JIMHUU DIIEKTpoIlepenad,
ANIEKTPOJIBUTATENb, pajap, paauONpPUEMHHK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
yIbTPa3ByKOBasi IUArHOCTHKAa B TEXHUKE, MPOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapes, CyTHUKOBBIE TPUEMHUKHY, SiAepHast SHEPreTUKa U 9KOJOTMYECKHUE acTeKThl
€€ pa3BUTHSL.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOTPAMMBI KYPCA
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUA yueOHoro kypca «[Ipaktukym mo ¢usnke»
OTPaKalT TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEN TMO3ULIMENH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTALUH, IO3UTHUBHBIX
BHYTPCHHHX YOEKIEHUN, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o011ecTBa, paclIMpeHne >KU3HEHHOIO OIbITa U ONbITa JIEATEIbHOCTH B IPOIIECCE peasn3aluu
OCHOBHBIX HAMPABJICHUI BOCIIUTATEILHOMN IS TEIIbHOCTH, B TOM YHCJIE B YaCTH:

rpak1aHCKOr0 BOCIIUTAHUS:
¢ chOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH OOy4aromierocss Kak aKTUBHOTO H
OTBETCTBEHHOT0 YJIEHAa POCCUIICKOro 00IIeCTBA;
e [IPUHATUE TPATULHUOHHBIX OOIIEUYEIOBEYECKUX T'YMAHHCTUYECKHX U JIEMOKPATUYECKUX
[ICHHOCTEH;

®TOTOBHOCTh BECTH COBMECTHYIO AESTENHbHOCTh B MHTEPECAaX Ipa)<IaHCKOro 00IlecTBa,

y4acTBOBaTh B CaMOYIpaBJICHUH B 00pa30BaTEIbHOI OpraHu3alny;

e yMEHUE B3aMMOJEHCTBOBATh C COIMAJIBHBIMU HHCTUTYTAMHU B COOTBETCTBHU C HX

(GYHKIUSAMU ¥ HA3HAYCHUEM ;
®TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM 1eATeTbHOCTH.
NATPHOTHYECKOT0 BOCITUTAHUA:
® c(hOpPMUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOIM UIEHTUYHOCTH, HAaTPUOTU3MA;
® [[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTH)KCHHSIM POCCHUICKUX
Y4EHBIX B 00J1aCTH (PU3HKHU U TCXHUKE.
AYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:
¢ c(hOpMUPOBAHHOCTh HPABCTBEHHOT' O CO3HAHUS, Y THUECKOTO TTOBEICHHUS;
® CIIOCOOHOCTH OIIEHHBATh CUTYAIIUI0 U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSIChH
HAa MOpPaJlbHO-HPaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHUCJIE B JACSATEIBHOCTU
Y4EHOT0;
® 0CO3HAHUE JINYHOT'0 BKJIaJla B IOCTPOEHUE YCTOWYUBOr0 OyIyIIero.
ICTETHYECKOTr0 BOCTIMTAHMS:
® 5CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYAs 3CTETUKY HAy4HOI'0 TBOPUYECTBA, MPUCYIIETO
¢u3nyecKoil HayKe.
TPYAOBOT0 BOCIIUTAHUS:
eUHTEpPEC K pa3NM4HbIM cdepaMm MpodECCHOHANBHON JIeITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOH, yMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp OyaymIeit
npodeccun U peaan30BbIBATH COOCTBEHHBIC KU3HEHHBIC IJIAHBI;
®TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BAHMIO B 00JACTH (PU3MKK Ha
MPOTSHKEHUU BCEH JKU3HH.
IKO0JIOTHYECKOT0 BOCTIMTAHMSA:
¢ chOPMHUPOBAHHOCTh JKOJOTHYECKON KYJIBTYPBl, OCO3HAaHHE TIJI00AILHOTO XapakTepa
AKOJIOTUYECKUX MTPOOJIEeM;
® [IJIJAHUPOBAHKME M OCYLIECTBJICHHE NEUCTBHIM B OKPYKAIOIIEH CpEle Ha OCHOBE 3HAHUSA
Lenel yCTOMYMBOro pa3BUTHS YEJIOBEYECTBA;
e pacHIMpEHUE OIbITa JIEITeIIbHOCTH SKOJIOTUYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (U3HKeE.
HEHHOCTH HAYYHOT0 MO3HAHMS:

¢ chOpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BuTHs GU3NUECKON HAYKH,



® 0CO3HAHUE [IEHHOCTU HAayYHOU JEATEIbHOCTH, TOTOBHOCTD B MPOLIECCE U3YUCHUS (PUUKU
OCYIIECTBJISATh MPOEKTHYIO U UCCIIEAO0BATENbCKYIO AESTENbHOCTh UHAUBUAYAIBHO U B
rpynime.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
ba3oBhble Jlornuyeckue aeiicTBUA:
® CaMOCTOSITENILHO (POPMYIHPOBATh U aKTyaJM3HPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
® OTIPEIETIATH 1EJH IeITEIbHOCTH, 33/1aBaTh MApaMETPhbl U KPUTEPUHU UX JTIOCTHIKEHUS;
®BLISBISITH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS] B PaCCMATPUBAEMBIX (PU3UYECKHUX
SIBIICHHSX;
epa3pabarThiBaTh IUIAH pEHICHUs TMpoOJieMbl C Yy4€TOM aHaju3a HMMEHOIIUXCS
MaTepHAIBHBIX M HEMaTEpUAIbHBIX PECYPCOB;
®BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OIICHUBAThH PUCKHU MOCIEICTBUM EATEIbHOCTH;
® pa3BUBATh KPEATUBHOE MBIILJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble Hcce10BaTeIbCKHE A€HCTBHS .
® BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHSATUAMHU M METOIaMH (U3UY €CKON
HayKH;
® BJIaJICTh HAaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKOW M MPOCKTHON JEATEIbHOCTH B 00JIaCTH
(U3HKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METO/OB
pemieHust 3amad  (PU3MYECKOTO COACP)KAHMs, MPUMEHEHHIO Pa3JIMYHBIX METO0B
MO3HAHUS,
®BJIAJICTh BUAAMH JIEATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAaHMs, €ro WHTEPHpETalHH,
peoOpa3oBaHUIO U MMPUMEHEHHUIO B PA3IUYHBIX YIEOHBIX CUTYaIlUsSX, B TOM YHUCIIE TIPU
CO3/IaHUU Y4EOHBIX MMPOEKTOB B 007aCTH (PU3HKHY;
® BBLISIBJIATh TPUYUHHO-CJICAICTBCHHBIC CBSI3M W aKTyaJU3WpPOBATh 3a/1ady, BBIIBUTAThH
rUnoTe3y e€ pelieHWs, HaXOIUTh AapryMEHThl Ui JOKa3aTelbCTBA CBOUX
YTBEP)KIECHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;
® AHAJIM3WPOBATh IIOJYyYEHHbIE B XOAE peUIeHUs 3aJaud pPe3yJbTaTbl, KPUTUUYECKU
OIICHUBATh UX JJOCTOBEPHOCTh, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBHSIX;
® 1aBaTh OI[EHKY HOBBIM CHTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;
® yMETh IEPEHOCUTD 3HAHUS 110 PUBHUKE B TPAKTUUECKYIO 00JIACTh KU3HENCITSIbHOCTH
® yMETh UHTEIPUPOBATh 3HAHMS U3 PA3HBIX IPEAMETHBIX 00J1aCTEH;
® BLIJIBUTATh HOBBIC UJIEH, IIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS,
Pabora ¢ undgopmanueii:
® BJIaJICTh HAaBBIKAMHU TMOJIy4eHUsI HHPOPMAIMK (PU3NIECKOTO COACPKAHUS U3 HCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSITEJIBHO OCYIICCTBJISITh IMOWCK, aHAJIM3, CUCTEMAaTH3allUI0 U
WHTEPNPETALHI0 HHYOPMAIIMK Pa3JIMYHBIX BHJIOB U (DOPM MPEICTaBICHUS;
® OIICHMBAThH JJOCTOBEPHOCTh MH(OpMAIUH;
® HICITOJIB30BATh CPEICTBA HMH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pEelIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AIlMOHHBIX 3aJady C
coOymofeHneM TpeOOBaHWM  JPrOHOMHMKH, TEXHUKH O€30MacCHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX W DJTHYECKUX HOPM, HOPM HWH(POPMAIMOHHON
0e30MmacHOCTH;

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE yYeOHbIe 1eiiCTBUSA:



® OCYLIECTBJIATH OOIIEHNE HA YpOKaX (PM3UKU U BO BHEYPOUHOMU JESITEIbHOCTH;
® PaCrO3HABATh MPEINOCHUIKA KOH(MIUKTHBIX CUTYAH U CMAT4aTh KOH(IMKTHI;
®pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUKY 3pPEHHUS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CpPEZCTB;
® [IOHUMATh ¥ UCIOJB30BAaTh IPEUMYIIECTBA KOMAaHIHON U MHANBUYaIbHON paOOThI;
¢ BHIOMpPATh TEMATUKY M METOAbI COBMECTHBIX NEHCTBUN C y4y&TOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEW Ka)KJ0ro 4JIeHa KOJJIEKTUBA;
®[IPUHUMATh 1M COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH
JIeHcTBUS MO €€ JOCTHXKEHUIO: COCTaBIIATh IJIaH JEHCTBUM, pacmpenensTb poiu ¢
y4€TOM MHEHUH YYaCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHON pabOTHI;
® OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)X/J0r0 y4acCTHHUKA KOMaHIbl B 00U pe3yibTat
0 pa3pabOTaHHBIM KPUTEPUSIM;
e [Ipe/jiaraTh HOBbIE NPOEKTHI, OLIEHUBATh UAEH C MO3UIUH HOBHU3HBI, OPUTMHAIBLHOCTH,
MIPAKTUYECKOM 3HAYUMOCTH;
® OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CUTYalUsX,
IPOSIBJIATH TBOPUYECTBO M BOOOpakeHUE, ObITh MHUIIMATUBHBIM.
PeryasiTuBHbIe yHUBepcalbHble yueOHbIe JeiiCTBUSA
Camoopranu3anus:
© CAMOCTOSITENIBHO OCYLIECTBJIATh [O3HABATEIbHYIO JEATEIbHOCTh B 00JacTu (DU3HMKU U
aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYIHUpPOBaTh COOCTBEHHBIE 3aJa4UH;
© CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHHs] PAacUETHBIX M KayeCTBEHHBIX 3ajady, IJIaH
BBIMIOJIHEHUS IPAKTHUECKON paboThl ¢ Y4ETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEW U NPEANIOYTEHUH;
® 1aBaTh OLIEHKY HOBBIM CUTYallUsM;
® PacIIUPSTh paMKU Y4€OHOr 0 MpeaMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHHUI;
e Jie7laTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pellIEHHE;
® OIICHUBAThH MPUOOPETEHHBIN OTIBIT;
eCcrioco0cTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO SpyIULMU B ob0nacth (pusmkwy,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPO.1b, IMOIIMOHANbHBIN HHTEJIEKT:
® 1aBaTh OLIEHKY HOBBIM CHTyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLlEHUBATh
COOTBETCTBHE PE3YJIBTATOB LIEIISIM;
® BJIa/IETh HaBbIKaMH [103HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX €I CTBUIM
Y MBICJIUTEIILHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHMI;
® IICTI0JIb30BATh MPUEMBI peiIeKCUH [T OLIEHKH CUTYalluH, BBIOOpa BEPHOIO PELLICHUS;
® yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHHUS 10 UX CHUKEHUIO;
® [[PUHUMATh MOTUBBI U apryMEHThI APYTUX [IPU aHAJIU3€E PE3YJIbTAaTOB JEATEIbHOCTH;
® IpUHUMATh ce0s1, TOHUMAasi CBOM HEIOCTATKU M JOCTOMHCTBA;
® [[PUHUMATh MOTUBBI U apryMEHTHI APYTUX [IPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
e [IpU3HAaBaTh CBOE MPABO U MPaBO APYrUX Ha OLUIMOKH.
B nponecce nocTHkeHUS JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOrpaMMbl MO (PU3UKE IS
YPOBHS CpEIHEr0 00IIero oopa3oBaHus y 00y4JarOIIUXCsS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
MHTEJUIEKT, Mpenoaraomui copMupOBaHHOCTb:
® CaMOCO3HaHUs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHAIILHOE COCTOSHUE,
BUJETh HANpaBJICHHUs pa3BUTUS COOCTBEHHOW SMONMOHAJIbHOW cdepbl, OBITH
YBEPEHHBIM B cele;



® caMOperyJIMpOBaHMUs, BKJIIOYAIOILIETO CaMOKOHTPOJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IIOBEJEHHE, CIOCOOHOCTh  aJalTUpPOBAThCA K
HMOIMOHAJILHBIM U3MEHEHUSAM U MPOSBIISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

®BHYTpEHHEIl MOTHBAIlMM, BKIIOYAIOLIEH CTpeMJieHHE K JIOCTHXKEHUIO LEeIU U YCIexy,
ONTUMU3M, HUHUIIUATUBHOCTh, YMEHHE JIEHCTBOBATH, HCXOS U3 CBOUX BO3MOKHOCTEH;

®OMIIATHH, BKJIOYAIONMEH CHOCOOHOCTh NMOHUMATh 3MOIMOHAIBHOE COCTOSIHHE IPYTHX,
YYUTHIBATh €r0 NpPU OCYIIECTBJIEHHHM OOLICHUS, CIIOCOOHOCTb K COYYBCTBHIO H
COIEPEKNUBAHUIO;

® COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBHICTPAaUBATh OTHOLIEHUS C IPYTUMHU
JIOABMH, 3200TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(QIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konny oOyuenusi B 10 knacce npeaMeTHbIE Pe3yJbTaThl OTPa)karoT CHOPMHPOBAHHOCTH Y
00yYaroUMXcs YMEHHIA:

®[IOHMMATh pOJIb (PU3UKU B HKOHOMHUYECKOHM, TEXHOJOTHYECKOH, 3SKOJIOIMYECKOH,
COLIMAJIbHOM U 3THYECKOH cepax NesTeIbHOCTU YEeJIOBEKa, pOoJib U MECTO (U3UKHU B
COBPEMEHHOMN HAaY4YHOUI KapTHHE MHpa, 3HA4YCHUE OMUCaTEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (YHKIUH (DU3MUECKOM
TEOPUU — MEXAHHKHU, MOJIEKYJISAPHOW (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3HUECKOM
TEOpUU B (OPMUPOBAHUY MPEACTABICHUN O (U3NIECKON KapTUHE MHPA;

epa3nuyaTh YCIOBUS MPUMEHUMOCTH MoJeeld (U3NUYECKUX TNl U MPOLECCOB (SBJICHUN):
MHepluanbHas cucTeMa oTcuéra, abcomoTHO TBEPAOE TEIO0, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JBM)KEHUE, CBOOOIHOE MajeHne, abCOMIOTHO yrpyras AedopMariws,
abCONIIOTHO yIpyroe 1 abCOMIOTHO HEYNPYroe CTOIKHOBEHUS, MOEIH ra3a, KUAKOCTH
1 TBEPAOTO (KPUCTAIIIMYECKOr0) Tela, U1ealbHbIM ra3, TOUeYHbIA 3apsi, 0 JHOPOJHOE
EKTPUYECKOE TTOJIE;

epa3nuyaTh yCJIOBHS (IpaHUIBl, 00JACTH) NPUMEHUMOCTH (HU3NYECKUX 3aKOHOB,
MOHUMAaTh BceoOIUM XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U OTrPaHUYEHHOCTD
WCIIOJIb30BaHUSI YACTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBACHATH MEXaHUUECKHE MPOLIECCHl U SBIECHH S, UCIIOIb3ys OCHOBHBIC
MOJIOKEHUS M 3aKOHBl MEXaHHMKH (OTHOCUTEIHHOCTh MEXaHHUYECKOIo JIBHKEHHUS,
(dbopMysIbl KHHEMATUKH PaBHOYCKOPEHHOTO JBMKEHUs, TpeoOpazoBanus ["amumes ais
CKOpPOCTH M TlepeMelleHus], 3aKOoHbl Hpl0TOHA, IPUHUMII OTHOCUTENILHOCTH [ anuies,
3aKOH BCEMHUPHOIO TATOTEHMS, 3aKOHbl COXPAHEHHS HUMIIYJbCa M MEXAHUYECKOU
SHEpPruM, CBSI3b PAa0OTHI CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW SHEpPruH, YCJIOBUS
paBHOBeCUsl TBEPAOIO Teja), MPU 3TOM HCIOJIb30BATh MATEMATUUYECKOE BBIpAXKEHUE
3aKOHOB, YKa3bIBaTh YCIIOBHUS MPUMEHUMOCTH (DPU3MUYECKUX 3aKOHOB: IpeoOpa3oBaHui
["aymnes;, BTOpOro u TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUs UMILyJbCa U
MEXaHU4YECKOU 3HEPruH, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

® AHAJIM3UPOBATh U OOBSICHATH TENJIOBBIE MPOLIECCHl U SIBJIEHUS, MCIOJIb3Ys OCHOBHBIE
nonokeHuss MKT u 3aKOHBI MOJICKYJISPHOW (U3UKH M TEPMOJUHAMHKHU (CBS3H
JIaBIICHUS WJI€aIbHOrO T'a3a Co CpeIHEN KMHETUYECKOW SHEePruen TErJIOBOTO ABUKEHUS
U KOHIIEHTPAaLlMEM €ro MOJIEKYJ, CBS3b TEMIIEpaTypbl BELIECTBA CO CpEAHEH
KMHETUYECKOW DSHEpPrueil TEeNJoBOro JBWJKEHUS €ro 4YacTWll, CBA3b JABJICHUS
WJCAIBHOIO Tras3a C KOHIICHTpAallMe MOJIEKYJ]l M €ro TeMIIepaTypoH, ypaBHEHHE
MenneneeBa—KnaneipoHa, mepBbII 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHCHMS
SHEPrud B TEIUIOBBIX IIpoIeccax), HPH ITOM HCIOIb30BATh MaTEMaTHYECKOE



BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHUS NPUMEHUMOCTH ypaBHeHUss MeHneneeBa—
Kunaneitpona;

® AHAJIM3UPOBATh U OOBSACHATH IEKTPUUECKUE SBICHHS, HCIIOJIb3YsI OCHOBHBIE MOJIOXKEHUS
U 3aKOHBl DJIEKTPOJAMHAMHUKU (3aKOH COXPAaHEHHUs HIIEKTPUUECKOro 3apsla, 3aKOH
KynoHa, moTeHUuanbHOCTh 3JIEKTPOCTATUYECKOrO MOJIs, MNPUHUUII CYyHEprno3UuLuu
ANEKTPUYECKUX TOJIEH, IPY STOM yKa3bIBas yCJIOBHS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)Ke MPAKTHUYECKU BAXKHBIE COOTHOMICHUS: 3aKOHBI OMa /il y4acTKa LENd WU IS
3aMKHYTOM 3JIEKTpUYeCcKOW 1enu, 3akoH Jxoyns—Jlenua, 3akonsl ®Dapanes aist
ANEKTPOIN3a);

® OMUCHIBATh (PU3UUYECKHUE TMPOIECCHl U SBIICHUS, WCHOJB3YS BEIMYHUHBL TEPEMEIICHHE,
CKOPOCTh, YCKOPEHHE, UMITYJILC TEJIa U CHCTEMBI TEJI, CUJIa, MOMEHT CHJIbI, JJaBJICHUE,
MOTCHIIMAIbHAST SHEPrusl, KWHETUYECKas SHEPrus, MEXaHWuecKas JHeprus, pabota
CHJIBI, IICHTPOCTPEMHUTEIBHOE YCKOPEHHWE, CHjla TSOKECTH, CUJia YIPYroCTH, CHJIa
TPEHUSI, MOIIHOCTh, SHEPTUsI B3aUMOJIEH CTBHS Tea ¢ 3eMJI€l BOIM3H €€ TOBEPXHOCTH,
SHEprus ympyrou nedopmanuu TPYKUHBI, KOJUYECTBO TEIUIOTHI, a0COIOTHAs
TemmepaTtypa Tena, paboTa B TEPMOJIWHAMHKE, BHYTPEHHSS JHEPrusi HJEajbHOro
OJTHOATOMHOroOrasza, paboTa HIeajJbHOro rasa, OTHOCHTENbHAs BIAXXHOCTh BO37yXa,
KIIJI waeanbHOro TEMJIOBOrO JBUTATENs; SJEKTPUUYECKOE IM0J€, HANpsSKEHHOCTD
ANEKTPUUYECKOr 0 MOJsl, HANPsHKEHHOCTh IMOJS TOYEYHOrO 3apsia WM 3apsHKEHHOIrO
mapa B BaKyymMe M B JHMAJIEKTPUKE, TTOTEHIIMAT JIEKTPOCTATHUECKOTO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, JJEKTPOJBIDKYINAS CHJIA, CHJIAa TOKA, HAMPSDKEHHE, MOITHOCTh TOKa,
ANIEKTpUUYecKasi EMKOCTh TUIOCKOTO KOHJIEHCATOpa, COMPOTUBIICHHWE ydacTKa IEMH C
MOCJIEIOBATEAbHBIM W MapajluIeJbHbIM  COCJUHEHUEM  PE3UCTOPOB, SHEPrus
AJIEKTPUYECKOr 0 MOJIsi KOHJIEHCAaTOopa;

© 00BSCHITH OCOOCHHOCTH MPOTEKaHUs (PU3UUECKUX SIBICHHI: MEXaHUYECKOE JBUIKCHHUE,
TENJOBOE JBIDKEHHWE YACTHUI[ BEIIECTBA, TEMJIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkeHue, auddys3us, wucnapeHwe, KUMEHWE W KOHACHCAIMS, IUIABJICHHE W
KpUCTaNIA3aus, HaIpaBJIEHHOCTh TenJonepenayu, ANEKTpU3AL U Te,
HKBUMOTEHIIMAILHOCTh TOBEPXHOCTH 3aPSKEHHOT O TPOBOAHUKA;

® [IPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTH OJIHOM (DM3MYECKOW BEIMYHMHBI OT JAPYTroH C
WCIOJIb30BAaHUEM TIPSAMBIX HW3MEPEHHH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCUpPOBATh PE3YJILTATHl MOJYYEHHON 3aBHCUMOCTH (DM3MYECKUX BEIUYHUH B BHUJC
rpagukoB ¢ y4€ToM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEPEHHH, N1eJlaTh BBIBOJBI I10
pe3yibTaTaM UCCIIEOBAHNUS,

®IPOBOIUTH KOCBEHHBIE HU3MEpEHHs (QU3UYECKUX BEIUYMH, TPU OTOM BHIOHUPATH
ONTUMAIBHBIA METOJ HW3MEPEHHUs, OIEeHHBaTh aOCOMIOTHBIE U OTHOCUTEJbHBIE
MOTPEIIHOCTU IPSAMBIX U KOCBEHHBIX U3MEPEHUH;

® [IPOBOJIUTH OTMBITHI IO MPOBEPKE MPEMIOKEHHONW THMOTE3bI: MIIAHUPOBATH SKCIIEPUMEHT,
co0upaTh SKCHEPUMEHTANIBHYIO YCTAaHOBKY, aHAJM3UPOBATH MOJIyUCHHBIEC PE3YJIbTATHI
U JIeJ1aTh BBIBOJ O CTATyCE MPEII0KEHHON TMIIOTE3b;

e coOMoIaTh MpaBuiIa OE€30MacHOro TpyJa MpU MPOBEICHWU HMCCIECIOBAaHUM B paMKax
y4e0HOr0 SKCIIEPUMEHTa, MPAaKTUKyMa W Y4eOHO-HCCIIeOBATEIHCKOH U MPOEKTHOU
JESITeIbHOCTA C MCHOJIB30BAaHUEM HM3MEPHUTEIBHBIX YCTPOWCTB H J1aOOpPaTOPHOIO
00opyI0oBaHuUS;

e pelIaTh PacuETHHIC 3a/1aUM C SBHO 3aJaHHOM M HESIBHO 3aJJaHHON (PU3NYECKON MOJICITBIO:
HA OCHOBAaHWM aHAlM3a YCIOBUS OOOCHOBBIBaTH BHIOOp (DHU3MUECKON MOJENH,
OTBEYAIONIEH TpeOOBAHUSIM 33/1a4d, IPUMEHATH POPMYIIbI, 32aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJaThl (PU3NYECKHX TEOPHH TPHU WCIOJIB30BAHUM MATEMAaTHUYECKHX METOJIOB
pelieHusl 3a1ad, TPOBOIUTH pPAcy€Thl HAa OCHOBAaHWU WMEIOIIUXCS JaHHBIX,



aHAJIM3UPOBATh PpE3YyJbTaThl M KOPPEKTUPOBaTh METOIbl PEIIEHUS C Y4ETOM
MOJTyYEHHBIX PE3yJIbTaTOB;

epelaTh KaueCTBEHHbIE 3a/1a4M, TpeOyrolye NPUMEHEHHUs 3HaHUM U3 pa3HbIX Pa3JeioB
Kypca (u3MKM, a TakKe HMHTErpallud 3HAHUNH M3 OPYTUX IMPEIMETOB €CTECTBEHHO-
HAy4yHOr0 LMKJA: BBICTPaUBaTh JIOTMYECKYIO LEMNOYKY pacCyXkJEHUH € ONOpoH Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBIICHUS;

® IICTIONIB30BATh TEOPETUUECKHE 3HAHUS Ui OOBSCHEHHS OCHOBHBIX NPUHIMIIOB PabOTHI
WU3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOICTB U TEXHOJIOIMUECKUX ITPOLIECCOB;

® [IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOESKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE IPOLIECCOB OKPYXAIOLIEro MHpa, B pPa3BUTHE TEXHUKU H
TEXHOJIOTHUH;

® AaHAJIM3UPOBATh M OLIEHUBATH MIOCIEACTBUS OBITOBON U MIPOU3BOJCTBEHHON EATENbHOCTH
YeJI0BEKa, CBA3aHHOM C (U3MYECKUMHM INPOIECCaMM, C MO3ULUN HKOJIOTHYECKOU
0e3011aCHOCTH, NPEACTaBICHUM O palUOHAJIBHOM MPUPOJIONOIb30BAHUHU, a TaKkKe
pPasyMHOM HCIOJb30BaHUU JOCTH)KCHUH HAYKH M TEXHOJOTHMH Ul JaJbHEHINEro
Pa3BUTHS YEJIOBEYECKOTr0 OOILECTBA;

® [IPUMEHATH Pa3JIMYHbIE COCOOBI paboThl ¢ MH(poOpMauell GU3NUECKOro COAEpP)KaHUs C
UCIOJb30BAaHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOIMH, I@pU  3TOM
UCIOJb30BaTh  COBPEMEHHbIEe  HH(GOPMALMOHHBIE  TEXHOJIOTUM  [JJIsI  ITOMCKa,
nepepaboTKH M TpeabsSBICHUS Yy4yeOHOH U Hay4yHO-NOMyJsIpHOH uHdopmanuu,
CTPYKTYPUPOBAaHUSI W MHTEpHpETalMy HHQPOPMAIUH, IOIY4YEHHOW M3 pa3lIu4HbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIydaeMyro HH(OPMAIIUIO U OLEHUBATh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHUM, TaKk M Ha OCHOBE aHalu3a
MCTOYHHKA UH(POPMALIHH;

®IIPOSBIIATL OPraHU3AaLlMOHHBIE W  I1O3HABATEJIbHBIE YMEHHUS  CaMOCTOATEIBHOIO
npuoOpeTeHHsl HOBBIX 3HAHMW B MPOIECCE BBIMOMHEHHUS NPOCKTHBIX M ydeOHO-
HCCIIEeI0BATENbCKUX padoT;

epaboTaTh B TpYIIE C MCIOJHEHHWEM pa3IMYHBIX COIHAIbHBIX poOJiel, IUIAHUPOBATh
paboTy TpYIIbl, pPalUOHAIBHO paCIpENeNsiTh AeATeIbHOCTh B HECTaHJAPTHBIX
CUTYalUsX, alleKBaTHO OL[EHMBATh BKJAJ Ka)KJI0r0 U3 YYaCTHUKOB I'PYIIBI B PELICHUE
paccMaTpuBaeMoi IpoOJIEMBI;

®IIPOSBIAT,  MOTHBALMI0O K Oyaymed mnpodeccHoHaIbHOW — NEATeNbHOCTH 110
CIELUATbHOCTAM (U3UKO-TEXHUYECKOT0 MPoQuIIs.

K xoHny obyuenus BII Knacce npeIMETHBIE pe3ysbTaThl OTPAKalOT CPOPMHUPOBAHHOCTH Y
00yyarouMxcs yMEHUMH:
® [IOHUMATb POJb (PU3UKH B SKOHOMHUYECKON, TEXHOJIOIMUECKON, COLMAIbHON U ITHUECKON
cepax AEATENbHOCTU YEJOBEKa, POJIb U MECTO (U3UKU B COBPEMEHHOW Hay4yHOM
KapTHHE MHpa, pOJb AaCTPOHOMHMM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa M
JanbHEHIIEeM  HAy4YHO-TEXHUYECKOM  pa3BUTUH,  3HAUYEHHE  ONMCATEJbHOMH,
CUCTEMAaTU3UPYIOIIeH, OOBSICHUTEIbHON M NPOTHOCTUYECKOW (yHKIUN (uznyeckoi
TEOpUU — DIIEKTPOJUHAMHUKH, CIIELUATIbHOM TEOPHUM OTHOCUTENIBHOCTH, KBaHTOBOU
$u3KKH, posib (HU3HUYECKON Teopurd B (GOPMHUPOBAHUM IPEICTABICHUH O (PU3HMUECCKOM
KapTUHE MHpa, MECTO (PM3NYECKOH KapTUHBI MHpa B OOLIEM pSAAY COBPEMEHHBIX
€CTECTBEHHO-HAaYYHbIX MIPEJICTaBICHUN O IPUPOJE;
® pa3nMuaTh YCIOBHUS MPUMEHUMOCTH MOAENeH (U3MUECKUX TeNl M MPOLECCOB (SBICHUIN):
OJTHOPOJHOE DJJIEKTPUUYECKOE W OJHOPOJHOE MArHUTHOE TOJs, TapMOHUYECKHE
KoJIeOaHMs, MAaTeMaTUYeCKHid MAasSTHHK, WJCANbHBIA TPYKUHHBIH  MAasTHHK,
TrapMOHUYECKUE BOJIHBI, UACATBHBIM KOJIe0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJEIEeH
aToma, aTOMHOT'0 si7Ipa U KBAaHTOBOW MOJIENIH CBETA;



epa3nuyaTh yCJIOBHS (TpaHHIlBl, OOJACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
[IOHUMAaTh BceoOIIMH XapakTep (yHAAMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCThb
MCIOJH30BAHUS YaCTHBIX 3aKOHOB;

® aHAJIM3UPOBATh M OOBSICHATH 3JIEKTPOMArHUTHBIE IPOLECCHl U SIBJIEHUS, HCIOJb3Ys
OCHOBHBIE IIOJIOKEHHUS W 3aKOHBl JJIEKTPOJMHAMUKM U CHELHAIBbHON TEOpHUH
OTHOCHUTEIBHOCTH (3aKOH COXpaHEHHUS AJIEKTPUUECKOro 3apsja, cuia Ammepa, cuia
Jlopennia, 3akOH 3JIGKTpOMarHuTHOM WHAyKUWM, npaBwio Jlenma, cBa3p I/C
CAaMOMHAYKIMHM B 3JIEMEHTE JJIEKTPUYECKON IIE€MH CO CKOPOCTbEO M3MEHEHUS CHJIBI
TOKa, IOCTYJIaThl CIIEMAIbHON TEOPUN OTHOCUTEIILHOCTH DUHIITEIHA);

® AaHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIIECCHI U SBICHUS, UCIOIB3YS MOJOKEHUS
KBaHTOBOW ¢u3uku (ypaBHeHHe DiHIUTelHa s porodddexTta, mepBblii U BTOPOi
noctynatel bopa, mpuHIKIT cooTHOLIEHHUS HeonpenenéHHocTel [ eiizenOepra, 3aKOHbBI
COXPaHEHUs 3apsAA0BOI0 U MacCOBOIO UMCET M HEPTUU B SAEPHBIX PEAKIUAX, 3aKOH
paoOaKTUBHOTO Pacraa);

® ONUCHIBaTh (PU3NYECKHE MPOLIECCHl U SBICHMSI, UCIOJb3YsI BETUYMHBL: HAMPSKEHHOCTh
AIIEKTPUYECKOr0  MOJsI, MOTEHUHAd  AJIEKTPOCTAaTUYECKOro  IOJs,  Pa3HOCTh
MOTEHIUAJIOB, 3JEKTPOABMKYIIAsl CUja, MHAYKIHMS MArHUTHOTO IOJI, MarHUTHBIN
[OTOK, cujia Amiepa, WHAYKTUBHOCTb, B3JEKTPOABMXKYLIAas CHJIAa CaMOMHJIYKIIUH,
SHEPrusi MAarHUTHOI'O TOJIsl IPOBOJHUKA C TOKOM, PEISTUBUCTCKMM MMITYJIbC, IOJTHAS
SHEPrusi, SHEPrusi HOKOsI CBOOOAHOM YacCTULIbI, SHEPIUs U UMITYJIbC (JOTOHA, MACCOBOE
YHCIIO U 3aps SAApa, SHEPTHsl CBSI3U SAPA;

®00BSACHATL OCOOCHHOCTH MPOTEKaHUS (PUIUUECKUX SBJICHUN: DJIEKTPOMArHUTHAas
MHAYKLHS, CAMOUHAYKIIHS, pe30HaHC, MHTep(dEepeHLIHs BOJIH, AUPPAKLIUs, JUCTIEPCHs,
MOJIHOE BHYTPEHHEE OTpakeHue, dorornexrpuaeckuit adpdext (bororddexr), anbda-
u Oera-pacmaabl  saaep, TaMMa-u3JydeHue sjaep, (usnueckue  MPUHIIMIIBI
CIIEKTPAJIbHOI'0 aHAJIN3a U paboThI J1a3epa;

e ONpe/IeNATh HAIMpaBJIEHWE MHAYKIMM MarHUTHOTO MOJII IMPOBOAHHMKA C TOKOM, CHJIBI
Awmriepa u cuisl JlopeHna;

®CTPOUTH HM300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30H, U
pPacCUMTBIBATH €r0 XapaKTEPUCTUKH;

®[IPOBO/IUTH HCCIICIOBAHHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUH, P TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTaThl
MOJyYEeHHOW 3aBHCHUMOCTH (DU3MUYECKUX BEJIWYMH B BHAE TpapuKOB C y4ETOM
aOCOJIIOTHBIX TOTPEHIHOCTE W3MEpeHHH, JenaThb BbIBOABI 10  pe3yjbTaTaM
HCCIIEZIOBAHUS;

®IPOBOIUTH KOCBEHHBIE U3MEpEHHs] (U3UUYECKUX BEJIWYUH, MpPU OSTOM BBIOHpATH
ONTUMATBHBIA METOJ W3MEPEHUs, OLCHUBAThb aOCONIOTHBIE M OTHOCUTEJbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHU;

® [IPOBO/IUTH OMBITHI IO MPOBEPKE MPEII0KEHHON TUIIOTE3bl: MJIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIW3UPOBATh MOJy4YEHHBIE PE3YJIbTaThl
U JIeTIaTh BBIBOJI O CTATyCe MPEATI0KEHHON THITOTE3bI;

® ONMCHIBATh METO/AbI IIOJyYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

eco00aTh MpaBuiia OE30MacCHOr0 TPyAa MpU MPOBEIEHUU HCCIEJOBAHUN B paMKax
y4eOHOro SKCIEPUMEHTa, MPAaKTHUKyMa U y4yeOHO-MCCIeI0BaTeNbCKOH M MPOEKTHON
JeATeIbHOCTH C MCIIOJB30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1a00OpaTOPHOTO
00opyI0oBaHUSs;

epeaTh pacuéTHBIC 3a/1a4U C SIBHO 3a/1aHHOM U HESBHO 3aJjaHHON (PM3NYECKON MOJEINbIO:
HAa OCHOBAaHMM aHalM3a YCJIOBUSA BBIOMpAaTh (QU3MUECKHE MOJIENH, OTBEYaIoIIHe
TpeGOBaHUAM 3a7jaul, IPUMEHATH (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJIATHI
(GU3NYECKNX TEOPUM MPH HCIONb30BAHUM MATEMAaTUYECKMX METOJOB PEIICHUs 3aj]ad,



IIPOBOJUTDL PAcUEThl HA OCHOBAHUU MMEIOIIUXCS JAHHbBIX, aHAJIU3UPOBATh PE3YJIbTAThI
U KOPPEKTHUPOBATh METOABI PELICHUS C YIETOM MOJYyUYEHHBIX PE3yJIbTaTOB;

epelnaTh KaueCTBEHHbIEC 3a/1a4M, TpeOyrolye NPUMEHEHHUsI 3HaHUN U3 pa3HbIX pa3/iesioB
Kypca (u3MKM, a TakKe HMHTErpallud 3HAHUNH M3 OPYTUX IMPEIMETOB €CTECTBEHHO-
HAy4yHOr0 LMKJA: BBICTPaUBaTh JIOTMYECKYIO LEMNOYKY pacCyXkJEHUH € ONOpoH Ha
M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

® IICTIOJIB30BATh TEOPETUUECKHE 3HAHUS Ui OOBSCHEHHS OCHOBHBIX IPUHIIUIIOB PabOTHI
WU3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOICTB U TEXHOJIOIMUECKUX ITPOLIECCOB;

® [IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOESKHBIX Y4EHBIX-(U3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE IPOLIECCOB OKPYXAIOLIEro MHpa, B pPa3BUTHE TEXHUKU H
TEXHOJOT U,

® AaHAJIM3UPOBATh M OLIEHUBATH MIOCIEACTBUS OBITOBON U MIPOU3BOJCTBEHHON EATENbHOCTH
YeJI0BEKa, CBA3aHHOM C (U3MYECKUMHM INPOIECCaMM, C MO3ULUN HKOJIOTHYECKOU
0e3011aCHOCTH, MPEACTaBICHUM O pPaLMOHAJIBHOM IPUPOJIONOIb30BAHUHU, a TaKkKe
pPasyMHOM HCIOJIb30BAaHUU JOCTM)KCHUHM HAayKd W TEXHOJOIMH s JaJIbHEHIIero
Pa3BUTHS YEJIOBEYECKOTr0 OOILECTBA;

® [IPUMEHATH Pa3JIMYHbIE COCOOBI paboThl ¢ MH(poOpMauell GU3NUECKOro COAEpP)KaHUs C
UCIOJb30BAHUEM  COBpPEMEHHBIX HH(DOPMALMOHHBIX TEXHOJOrHH, TMpH 3TOM
UCMOJb30BaTh  COBPEMEHHble  MH(GOPMALMOHHbIE  TEXHOJIOTUM U1  IIOHCKa,
nepepaboTKH M TpeabsSBICHUS Yy4yeOHOH U Hay4yHO-NOMyJsIpHOH uHdopmanuu,
CTPYKTYPUPOBAaHUSI W MHTEpHpETalMy HHQPOPMAIUH, IOIY4YEHHOW M3 pa3lIu4HbIX
MCTOYHUKOB, KDUTUYECKH aHAJIM3UPOBATH MOJIyYyaeMylo HH(OpMAaIMIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCA 3HAHWM, TaK W Ha OCHOBE aHalIM3a
MCTOYHHKA UH(POPMALIHH;

®IIPOSBIIATL OPraHU3AaLlMOHHBIE W  I1O3HABATEJIbHBIE YMEHHUS  CaMOCTOATEIBHOIO
IpUOOpETEeHNs] HOBBIX 3HAHUN B IPOLIECCE BBIIOJHEHUS IPOEKTHBIX M Y4eOHO-
HCCIIEeI0BATENbCKUX padoT;

epaboTaTh B TpyIIeE C MCIOJHEHHEM pa3IMYHbIX COLMAIbHBIX pPOJEH, MIaHUPOBaTh
paboTy TpYIIbl, pPalUOHAIBHO paCIpENeNsiTh AeATeIbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, allcKBaTHO OL[EHUBATh BKJIAJ Ka)KJ0r0 U3 yYaCTHHUKOB I'PYMIbI B pEIICHUE
paccMaTpuBaeMoi IpoOJIEMBI;

®IIPOSIBISATH  MOTHBALMI0O K  Oyaymed mpodeccHOoHaIbHOW — NEATEIbHOCTH IO
CIELUATbHOCTAM (U3UKO-TEXHUYECKOT0 MPoQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE

I[eﬂTeJIbHOCTb yYuurtedis € y4eToM nmporpaMmmabl
BOCIIMTAHHUSA IIKOJIbI

10 KJIACC
KosnuecTBo yacoB
HaumenoBanue
New/n | pasiesion u rem Bee Kontpo | lpakTu | JJIeKTPOHHbIE (HHPPOBHIE)
nporpaMmbI o JbHBIC yecKue oﬁpaaoBaTeanble pecypceol
padoTsl | paboThI
Paznen 1. HAYUHBIA METO/ IIO3HAHWS ITIPUPOIbI
11 Hayunsnii metog 2 bu6moreka LIOK 10 xnacc
MIO3HAHHUSI IPUPOJIBI https://lesson.edu.ru/903/10
HUroro no pazaeny 2
Pazgen 2.MEXAHUKA
21 | Kunewaica B2 |3 e edun90aio
bu6moreka IIOK 10 kiace
2.2 Hunamiia 12 1 2 mps:lllesson.];:[du.ru/903/10
2.3 CraTuka TBEpAOro TENa 4 1 2 ﬁggg%?g;;igdofraggg% 8
24 I'mppocratrka 3 1
25 3aKOHBI COXpaHEHHUS B 14 2 3 bu6moreka [{OK 10 knace
MEXaHHUKe https://lesson.edu.ru/903/10
HWroro mo pazaeny 46 10
Paznen 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMMUKA
31 OCHOBBI MOJIEKYJIAPHO- 11 1 4 bu6moreka LIOK 10 kiacc
KHHETHYECKON TCOpHH https://lesson.edu.ru/903/10
39 Tepmoannamuka. Tennos 7 5 bu6moreka [IOK 10 knacc
BIC MAIIHBI https://lesson.edu.ru/903/10
33 ;ﬁ?;i?g;g;;?mﬂ 6 4 bu6moreka [IOK 10 knace
HepexoTH https://lesson.edu.ru/903/10
HWroro o pazaeny 24 10
Paznen 4.9JIEKTPOAUHAMUKA
41 OneKTpryYecKoe 1moJie ’ 6 ‘ 1 bubmmoreka LIOK 10 kiace

-YCTaHOBJIEHUE TIOBEPUTENBHBIX OTHOLIEHUN MEXAY
MeIarorM4ecKuM pabOTHUKOM U 00YYaIOIIUMUCS,
CIIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCITPHSITHIO
oOyyaromumucs TpeOoBaHUH 1 TPOCKO MeAarormIeckoro
pabOTHHKA, TPUBJICYCHUIO HX BHUMaHHS K 00CYXJaeMoil Ha
ypoke HH(pOpMAINH, aKTHBU3AIIUH [T03HABATEIBHOM
JIeSITEIIbHOCTH;

- OOy K7IeHUE 00YUAIOIIMXCS COOJII0IATh HAa YPOKE
OOILENPUHATHIC HOPMBI ITOBEICHHUS, TTPAaBHIIa OOIICHHUS CO
cTapiuMH (TleIarormdyecKuMi paboTHIKAMH ) U
CBEpCTHUKAMH (00YUarOIIMMUCS ), TPHHIIUIIBI yIeOHOM
JMCIMILIMHBI U CaMOOPTaHU3aIHH;

- IPUBJICYCHNE BHUMAHUS 00YJAIOIINXCS K IIEGHHOCTHOMY
aCIIEKTY M3y4aeMbIX Ha YpOKaXx SIBJICHUI, OpraHU3aIus ux
paboThl ¢ oTyJaeMOol Ha YPOKE COLMATIbHO 3HAYNMON
uHpOpMaIe — THUIIMUPOBAHUE ee 00CYKICHUS,
BBICKA3bIBaHUS 00YJAIOIIMMICS CBOETO MHEHUS T10 €€
MTOBOJTY, BEIPAOOTKHM CBOETO K HEH OTHOIICHHUS

- UCTIOJIb30BAHKE BOCIIUTATEIILHBIX BO3MOKHOCTEH
cozieprkaHus yueOHOTo mpeMeTa yepe3 JeMOHCTPALUI0
00y4aromumMcs IPUMEPOB OTBETCTBEHHOTO, IPAKIAHCKOTO
TIOBE/ICHUSL,TPOSIBIICHU ST YEIIOBEKOTIOOHS 1
JI00pOCepIeYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIINX
TEKCTOB JIJISl YTEHU S, 3aa4 JJIsl PELICHHSI, TPOOIEMHBIX
CHUTYaLUi U1 00CYXKICHHUS B KJ1acce;

- MPUMEHEHNE HA YPOKE HHTEPAKTHUBHBIX (hOPM pabOTHI ¢
00Y4YaIOIUMUCS: UHTEIUICKTYAIbHBIX UTP, CTAMYJIUPYIOLIAX
MTO3HABATEIILHYIO MOTHBAIIUIO 00YJAIOINXCS;, TUCKYCCHH,
KOTOpBIE JAIOT 00Y4YaIOMIMMCsl BO3SMOXXHOCTb IIPHOOPECTH
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4.2 TIOCTOSIHHBIN AIICKTPHUYECKHIHA
TOK. TOKH B pa3nu4HBIX Cpeax

18

butmotexa LIOK 10 kmace
https://lesson.edu.ru/903/10

butmorexa LIOK 10 kmacc
https://lesson.edu.ru/903/10

Hroro no paszneny

24

O00011IEHIE U UTOTOBOE
MTOBTOPEHHE

bubmorexa [TOK 10 xmacc
https://lesson.edu.ru/903/10

OIIBIT BEJICHHSI KOHCTPYKTHBHOTO JIAJIOTa; IPYIIOBOM
paboThI MM PabOTHI B Mapax, KOTOPbIE y4aT KOMaHHOM
paboTe 1 B3aNMOAEHCTBHIO C IPYTHMU IETEMU;

- BKJTIOUCHHE B YPOK MT'POBBIX IIPOLIETYpP, KOTOPBIE
MIOMOTAIOT MOJJICPYKATh MOTHBAIMIO O0YYAIONMXCS K
MTOTYYEHHIO 3HAHUN, HAIQ)KUBAHUIO TO3UTHBHBIX
MEKIIMIHOCTHRIX OTHOIIIEHUH B KJj1acce, moMoraroT
YCTaHOBJICHUIO 10OpOXKETaTeNbHON aTMOCc(epbl BO BpeMst
ypOKa;

- OpraHM3ays mecTBa MOTHBUPOBAHHBIX U
9PYAMPOBAHHBIX 00YYAIOMIMXCS HaJl UX HEYCIICBAIOLIUMHU
OJTHOKJIACCHUKAMH, JAIOIIETO UM COLIMATIbHO 3HAYNMBIH
OIIBIT COTPYTHHYECTBA M B3aUMHOMN ITOMOIILIH;

- HHUITUMPOBAHUE U TTOJ/IEPKKA U CCIIEI0BATEIBCKOM
JIeSITEIIFHOCTH O0YJarOIINXCS B paMKaX pean3aliiid MU
MHIVBUIYaJIBHBIX U TPYIIIOBBIX NCCIIEI0BATEIBCKUX
IIPOEKTOB, YTO JACT 00y4arOIUMCs BO3MOXKHOCTb
IpUOOPECTH HABBIKH CAMOCTOSITEIEHOTO PELICHHS
TEOPETUIECKOU MPOOIEMBI, TEHEPHUPOBAHUS U 0)OPMIICHHS
COOCTBEHHBIX HJICH, YBOXKUTEILHOTO OTHOIICHHUS K 9YKUM
uaesM, oopMIIEHHBIM B paboTax Ipyrux UCCIeI0BaTeNe,
HaBBIK MyOJIMYHOT0O BBICTYIUICHUS TIEpE]l Ay TUTOPHEH,
apryMEHTHPOBAHUS U OTCTaWBaHHUs CBOCH TOUKH 3PEHHSL

OBIIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosnuecTBo yacoB JlesiITeJIbHOCTh YUMTeJIsI € Y4eTOM NMPOrpaMMbl
Haumenoane K I DaexkTponnbie (UPPOBLHIe) | BOCNHTAHHS HIKOJIbI
OHTPO paKkTH
°n/m B M TEM
Nen/ pasaeno ¢ Bee JbHBIC yecKue oﬁpaaoBaTeanble pecypceol
NMPOrpaMMsbl ro
padoTsl | paboThI
Pazgea 1.2JIEKTPOAUHAMUKA -YCTaHOBJIEHUE TIOBEPUTENBHBIX OTHOLIEHUN MEXAY
11 M 6 L L Bu6smorexa LJOK 11 knacc | HEAATrOrMYeCKUM pabOTHHKOM U 00YYaIOMIUMKCS,
: arHUTHOC MONIC https:/lesson.edu.ru/903/11 | CMOCOOCTBYIOUIMX MO3UTUBHOMY BOCTIPHSATHIO
eKTPOMArHHTHAR BuGmorexa ITOK 11 knace oOyyaromumucs TpeOoBaHUH 1 TPOCHO MearorecKkoro
12 WHIYKIHS 8 1 1 https://lesson.edu.ru/903/11 pabOTHHKA, TPUBJICYCHUIO HX BHUMaHHS K 00CYXJaeMoil Ha
' = ypoke HH(OpMAITHH, aKTHBH3AIMHU [TO3HABATEILHON
Hroro no pazaery 14 2 2 JeSTETBHOCTH;
Paznes 2. KOJIEBAHUSA U BOJIHbBI - mo0yXJeHHe 00YyJaIOIIXCs COOII0IAaTh Ha YPOKE
21 MexaHn4deckue 1 bubmmorexa LIOK 11 knacc OOIIEPUHSATHIC HOPMBI IIOBECHUS, TIPaBUIa OOIICHUS CO
' KoJIeOaHusI https:/lesson.edu.ru/903/11 | crapuime (eJarorn4ecKuMe pabOTHUKAMH) U
59 DJIEKTPOMATHUTHEIE 1 1 Bu6muoreka LIOK 11 knace | CBEPCTHUKAMHU (00YHArOUIMMHUCH), IPUHITHITBI Y1eOHOH
' KOJICOaHHs https:/lesson.edu.ru/903/11 | AMCUHILIMHBL i CAMOOPraHH3aLlM,
MexaHmaecKie 1 35 - IPUBJICYCHNE BHUMAHUS 00YJAIOIINXCS K IIEGHHOCTHOMY
23 S TCKTOMATHITHELC 1 butmoreka LIOK 11 xmace ACIEeKTY U3y4aeMbIX Ha YPOKaX sIBJICHUN, OpraHu3alus ux
' BOHHBII) https://lesson.edu.ru/903/11 | paboTHI ¢ MOTyYaeMol Ha yPOKe COIUATTEHO 3HAYMMOM
uHpOpMaIe — THUIIMUPOBAHUE ee 00CYKICHUS,
2.4 0 15 1 3 brbmiorexa LIOK 11 Kace | pyicxaspianus 0GyqaromimMIics CBOET0 MHGHHS 110 €€
' e https://I du.ru/903/11
S.//1€550N. €dU.IU MTOBOJTY, BEIPAOOTKHM CBOETO K HEH OTHOIICHHUS
HWroro mo pazaeny 50 3 5 - HCIIOJIb30BaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH

Paznea 3.0CHOBBI CIIELIMAJIBHOM TEOPUHY OTHOCHUTEJIBHOCTH

butmorexa IJOK 11 kmace

31 Octoser CTO 3 https://lesson.edu.ru/903/11

HWroro mo pazneny 3

Paznen 4. KBAHTOBAS ®U3UKA

41 KopnyCKumepHo- 6 1 bubmoreka [IOK 11 knace
BOJIHOBOH JTyaJi3M https://lesson.edu.ru/903/11

492 DusiKa aroMa 4 1 butmorexa LIOK 11 kmace

https://lesson.edu.ru/903/11

cozieprkaHus yueOHOro mpeMeTa uepe3 JeMOHCTPALUI0
00yUaromuMcs IPUMEPOB OTBETCTBEHHOT'O, TPAXKIaHCKOTO
TIOBE/ICHUSL,TPOSIBIICHU ST YEIIOBEKOTIOOHS 1
JI00pOCepIeYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIINX
TEKCTOB JIJISl YTEHU S, 3aa4 JJIsl PELICHHSI, TPOOIEMHBIX
CHUTYaLUi JUIs 00CYKIEHHUS B KJIACCE;

- MPUMEHEHNE HA YPOKE HHTEPAKTHUBHBIX (hOPM pabOTHI ¢
00Y4YaIOIUMUCS: UHTEIUICKTYAIbHBIX UTP, CTAMYJIUPYIOLIAX
MO3HABATELHYI0 MOTUBAIIMIO 00YYaIOIIMXCST; TUCKYCCHIA,
KOTOpBIE JAIOT 00Y4YaIOMIMMCsl BO3SMOXXHOCTb IIPHOOPECTH
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®u3nka aTOMHOIO S1pa U

bu6mmotexa LIOK 11 knacc

OIIBIT BEJICHUSI KOHCTPYKTUBHOI'O IaJIora; IPYIOBOM

4.3 AJICMEHTAPHBIX YACTHII 10 1 2 https://lesson.edu.ru/903/11 | paGoThl Wik paboTHI B Mapax, KOTOPbIE y4aT KOMaHIHOM

Hrtoro o paszeny 20 2 3 paboTe 1 B3aUMOJICHCTBHUIO C JPYTUMHU JICTHMH;

Paszes 5.0BOBIIAIOIIEE [TOBTOPEHHE - BKJIFOUYCHHE B YPOK HI'POBBIX MPOLIEIYP, KOTOPbIE

MIOMOTAIOT MOJJICPYKATh MOTHBAIMIO O0YYAIONMXCS K

MOTYYCHHIO 3HAHHI, HATA)KUBAHUIO TO3UTHUBHBIX

MEKIIMIHOCTHRIX OTHOIIIEHUH B KJ1acce, IIOMOraroT

YCTaHOBJICHUIO 10OpOXKETaTeNbHON aTMOCc(epbl BO Bpemst

yPOKa;

- opranu3aius medCcrsa MOTUBUPOBAHHBIX U
CHCTeMATH3aIIS | 9PYANPOBAHHBIX 00YYAIOIINXCS HAJT HX HEyCIIeBAIOLMMH
0GOBIIEHHE IPEIMETHOTO OJHOKIIACCHHKAMH, JIAIOLET0 HM COLMAILHO SHAMMBIH
CONEP/KAHMS 1 OTBITA s OK 11 OIIBIT COTPYTHHYECTBA M B3aUMHOMN ITOMOIILIH; i}

5.1 JEATENBHOCTH, 12 2 htIi[I H.I;I/(I)TeKa Hd /98373 - UHUIIMUPOBAHUE U MTOIJEPKKA HCCIIEI0BATEIbCKOU
NPHOGPETEHHOTO MpH ps://lesson.edu.ru JeATEeIbHOCTH 00YUYArOIIMNXCSI B paMKax peaii3aliiid MU
W3ydeHH Kypea husHK VHJIMBHIYQJIBHBIX M TPYIIIOBBIX HCCIIEI0BATEIBCKIX
10— 11 KI1accoB IPOEKTOB, YTO JACT 00YJAIONIMMCS BOSMOKHOCTb

HPHOOPECTH HABBIKU CAMOCTOSITEIIBHOTO PEILICHHUSI
TEOPETUIECKOU MPOOIEMBI, TEHEPHUPOBAHUS U 0)OPMIICHHS
COOCTBEHHBIX UJICH, YBOXKHTEIILHOIO OTHOILICHHUS K YYKUM
uzesiM, opopMIICHHBIM B paboTax Ipyrux UCCleoBaTeNeH,
HaBBIK MyOJIMYHOT0O BBICTYIUICHUS TIEpE]l Ay TUTOPHEH,
apryMEHTHPOBAHUS U OTCTaWBaHHUs CBOCH TOUKH 3PEHHSL

OBIIEE KOJIMMECTBO YACOB 99 16

10 ITPOT'PAMME
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ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB
Tema ypoka Beer Kontpo | IlpakTu | DJIEKTPOHHBIE HHPPOBHIE
JbHBIC yecKue 06pa30BaTeJ’Il>Hl>le pecypcehbl
° padoTsl | padoThI

1.BBOaHBIN YPOK. 1 bubmoreka ITOK 10 knace

https://lesson.edu.ru/903/10
2.TloBTOpenwue kypca 9 knacca. 1 bu6moreka [TOK 10 knace

https://lesson.edu.ru/903/10
3.Pemenue 3agad Ha paBHOMEpHOE 1 bu6moreka [TOK 10 knace
IBUDKEHUE. https://lesson.edu.ru/903/10
4. Pemenue 3a/1a4 Ha CPEHIOK0 CKOPOCTh 1 bubmmoreka [TOK 10 knace
IBUKEHUSI. https://lesson.edu.ru/903/10
5.Permienne 3a1a49 Ha 3aKOH CIOKCHHUS 1 bubmuorexa IIOK 10 kmacc
CKOpOCTEH. https://lesson.edu.ru/903/10
6.Pemenue rpaduueckux 3a1a4 Ha 1 bu6moreka [TOK 10 kmace
PSIMOJIMHEHHOE PABHOMEPHOE JIBHIKCHHE. https://lesson.edu.ru/903/10
7.CamocrosrenpHas pabora Ha 1 bu6moreka ITOK 10 knace
PSIMOJIMHEHHOE PAaBHOMEPHOE JIBHIKCHHE. https://lesson.edu.ru/903/10
8.Permenue 3aaq Ha paBHOYCKOPEHHOE 1 Bbubmmoreka [1OK 10 knacc
JBHKCHUE. https://lesson.edu.ru/903/10
9.Pemenue rpaduueckux 3a/1a4 Ha 1 bubmmoreka [TOK 10 knacc
PaBHOYCKOPEHHOE JIBUKEHHE. https://lesson.edu.ru/903/10
10. Pemrenrie 3a1a4 Ha JBHOKEHUE Teja MO 1 bubmiotexa IIOK 10 kmacc
IEWCTBUEM CHJIBI TSKECTH. https://lesson.edu.ru/903/10
11. Bemonnenue paboThl Gu3NIECKOro bu6moreka ITOK 10 knace
npakTuKyma «3ydeHue IBHKEHHS TeIa, 1 1 https://lesson.edu.ru/903/10
OpOLICHHOr0 TOPU30HTAIBHOY
12. Bemonaenue paboTsl HH3UIECKOro bu6mmoreka LIOK 10 knacc
npakTuKyma «V3ydeHue nBIKeHHS Tena, 1 1 https://lesson.edu.ru/903/10
OpOIICHHOTO TOPU30HTATEHOY
13. Pemienue 3a/1a4 Ha paBHOMEPHOE 1
JIBHYKEHHUE TeJla 10 OKPYKHOCTH.
14. Bemonnenue paboThl GuznIecKoro bu6moreka [TOK 10 knace
npakTukyma «3ydeHue ABHKEHHs Teja 1o 1 1 https://lesson.edu.ru/903/10
OKPY>KHOCTH
15. CamocrosTensHas padora Ha JBHKEHHE 1 bu6morexka LIOK 10 knacc
TeJIa IO JEHCTBUEM CUIIBI TSKECTH. https://lesson.edu.ru/903/10
16. Pemenure 3aqa49 Ha IPUHIIATT 1 butmorexa IIOK 10 kiace
CYICPIIO3UITUH CHII. https://lesson.edu.ru/903/10
17. Pemrenne 3ama4 Ha 3aKoHbI Hpr0TOHA. 1 bubmiotexa IIOK 10 kmacc

https://lesson.edu.ru/903/10
18. Pemrenne 3ama4 Ha 3akoHbBI HpoTOHA. 1 bubmiotexa IIOK 10 kmacc

https://lesson.edu.ru/903/10
19. Pemienue 3a/1a4 Ha 3aKOH BCEMUPHOTO 1 bubmoreka IIOK 10 knace
TSTOTCHUSL. https://lesson.edu.ru/903/10
20. Pemrenne 3a7a4 Ha pacueT CHIIBI 1 bubmoreka IIOK 10 knace
TSDKECTH. https://lesson.edu.ru/903/10
21. Pemienue 3a7a4 Ha IBHIKEHHE 1 bubmuorexa IIOK 10 kmacc

HNCKYCCTBCHHBIX CIIYTHHKOB 3eMIIn.

https://lesson.edu.ru/903/10
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22. Pemienne 3a7a4 Ha 3aKoH ['yka.

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

23. Penrenne 3aj1au Ha pacuer Beca Teda.

Bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

24. BrironmHenre paboThl PU3NIECKOro
MPaKTHKyMa «M3mepenne
KO pUIMEHTA TPEHHSI CKOJIBKCHHSD)

25. BrimonHenne paboThl PU3NYECcKOro
MPaKTHKyMa «M3mepenne KecTKOCTH
MPY>KUHBD»

Bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

26. Penrenue 3a1a4 o teme «JluHaMuka
MaTepUaIbHON TOUKWY.

bubmiorexa [IOK 10 xmacc
https://lesson.edu.ru/903/10

27. CamocrosiTenpHas pabora 1mo Teme
«JlnHAMMKa MAaT€pUAIILHOU TOYKI.

28. Pemenue 3a/1a4 Ha IpUMEHEHHE 3aKOHA
COXpaHEHHUs UMITYJIbCA.

bubmiorexa [IOK 10 xmacc
https://lesson.edu.ru/903/10

29. Pemienue 3a/1a4 Ha MPUMEHEHUE 3aKOHA
COXpaHEHHUs UMITYJIbCA.

bubmiorexa [IOK 10 xmacc
https://lesson.edu.ru/903/10

30. Pemenne 3a1a4 Ha peakTUBHOE
JIBUKEHHE.

butmorexa IIOK 10 kiace
https://lesson.edu.ru/903/10

31. BemmonHenne paboThl PU3NIECKOro
MpaKTUKyMa «M3yuenue 3akoHa
COXpaHeHHUS UMITYJIbCay

butmorexa IJOK 10 kiace
https://lesson.edu.ru/903/10

32. BeimonHenne paboThl PU3NIECKOro
MPaKTHKyMa «H3yuenne 3akoHa
COXpaHEHHSI HMITYJIbCa

Bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

33. CamocrosiTenbHas paboTa Ha
NPUMEHEHHE 3aKOHA COXPAHCHHUS
HMITYJIbCA.

bubmoteka IIOK 10 kmacc
https://lesson.edu.ru/903/10

34. Penrenue 3a7a4 Ha pacuer
MEXaHUYECKOH paboThlL.

bubmmoreka [TOK 10 knacc
https://lesson.edu.ru/903/10

35. Penrenre 3a7a4 Ha pacuer
MEXaHNYECKOU MOITHOCTH.

bubmiorexa [IOK 10 xmacc
https://lesson.edu.ru/903/10

36. Penrenne 3a7a4 Ha pacuer
MEXaHUYECKOU S3HEPIUU

bubmorexa [ITOK 10 xmacc
https://lesson.edu.ru/903/10

37. Penrenne 3a7a4 Ha MPHMEHEHUE 3aKOHA
COXpaHEHHsI SHEPIUH.

38. Penrenne 3a7a4 Ha MpUMEHEHNE 3aKOHA
COXpaHEHHsI SHEPruu

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

39. CamocrosiTenbHas paboTa 1o Teme
«3aKOHBI COXPaHEHUS SHEPTHID)

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

40. Pemenne 3a1a4 1O THPOCTAaTHKE.

bubmuorexa IHOK 10 kmace
https://lesson.edu.ru/903/10

41. Pemennie 3a/1a4 10 THAPOCTATHKE.

Bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

42. CamocrosTenpHas pabora 1Mo Teme
I'unpocratuka»

Bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

43. BeimonHeHne paboThl (PU3NIECKOro
MPaKTHKyMa «M3yuenue paBHOBeCHs
TeJia MOJ1 ICUCTBHEM HECKOJIBKUX CHUIDY

bubmmoreka [TOK 10 knacc
https://lesson.edu.ru/903/10

44. BeimonHeHne padoThl PU3NIECKOro
MPAKTUKYMa «M3yuyenue paBHOBecHUs

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10
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TeJIa MO JEUCTBUEM HECKOIBLKUX CHIDY

45, Perienyie 3aa4 1o CTaTUKE.

bubmiotexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

46. CamocrosTenpHas padoTa 1Mo Teme
«Craruka»

47. BeimonHenne paboThl PU3NYECKOro
MIPaKTUKyMa «Ompenenenne

K03 PHIIMEHTA TPEHHU ST CKOIBKEHUS C
UCIIOJIb30BAaHUEM 3aKOHA COXPaHEHHS U
MIPEBPAILECHHUS] SHEPTHN

bubmiotexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

48. BemonHenue padoThl pu3mgecKoro
MpaKTUKyMa «Onpenenenue
Kod((pUIIMEHTa TPEHUS CKOJIBLKESHHUS C
UCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS 1
MIPEBpAILEHUS SHEPTUN»

bubmiorexa [IOK 10 xmacc
https://lesson.edu.ru/903/10

49, Peurenue 3a1a4 Ha OCHOBHOE
ypaBaenue MKT

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

50. Penrenne 3a71a4 Ha pacyeT CKOpOCTeH
MOJIEKYJI Ta3a.

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

51. Pemienue 3aa4 Ha ypaBHEHHE
COCTOSIHUS HI€AJILHOT'O T'a3a.

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

52. Pemienne 3aa4 Ha rra30BbIC 3aKOHBI.

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

53. Pemrenne 3ama4 Ha ra30BBIE 3aKOHEI.

Bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

54. Penrenne rpaguueckux 3aad Ha
ra30Bble 3aKOHBI.

Bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

55. BeimonHenne paboThl PU3NIECKOro
IpaKTUKyMa «3yuenue
M30TEePMHUYECKOr0 ITpoIecca B ra3e»

Bbubmmoreka [TOK 10 knacc
https://lesson.edu.ru/903/10

56. BeimonHenne paboThl PU3NIecKoro
MpaKTHKyMa «3y4enue
M30TEPMHYECKOTO MPOIIecca B ra3ze»

57. CamocrosiTenbHast paboTa Ha ra3oBbIe
3aKOHBL

58. BrimonHenue padboTsl Gu3myecKoro
MPaKTUKyMa «IIpoBepka ypaBHEHHUs
COCTOSIHUSI ra3ay.

bubmuoteka IIOK 10 kmacc
https://lesson.edu.ru/903/10

59. Bemmonaenne paboThl PU3NIECKOro
MPaKTHKyMa «IIpoBepka ypaBHEHUs
COCTOSIHHSI Ta3ay.

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

60. Pemienne 3ama4 Ha pacuer paboTHI B
TEPMOJIMHAMHUKE.

61. BeimmonHenne paboThl PU3NIECKOro
npaktukyma «M3mMepenue yaeapHon
TEIJIOEMKOCTI)

butmorexa IIOK 10 kiace
https://lesson.edu.ru/903/10

62. Beimonmaenne paboThl PU3NIECKOro
npakTukyma «/3MepeHue ynenbHom
TEIUIOTHI MJIABJICHHSD)

63. Pemenne 3aJa4 Ha pacyeT KOJINYCCTBA
TCIIJIOTHI.

bubmmoreka [TOK 10 knacc
https://lesson.edu.ru/903/10

64. Pemienue 3a1a4 Ha MPUMCHEHUE
IIEPBOr0 3aKOHA TEPMOITHAMHKH

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10
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65. Pemenne 3amau Ha Haxoxaenue KITJT
TEIJIOBOM MAIITHHBI.

66. Penrenne 3a7a4 Ha ypaBHEHHE
TeIJI0BOro Oayianca

67. Beirmonmaenre paboThl PU3NIECKOro
npakThukyma «/3MepeHne BIaKHOCTH
BO3yXa»

Bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

68. BeimonHenne paboThl PU3NIECKOro
npakTukyma «VI3MepeHne BIaKHOCTH
BO3lyXa»

69. Pemenne 3a1aq Ha pacyeT BIAKHOCTH
BO3/yXa.

bubmiotexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

70. BemomnHenue paboTsl Gu3mgecKoro
npakTukyma «V3ydeHne KanmuIspHBIX
SIBJICHUIN

71. BeimonHenne paboThl PU3NIECKOro
npakTukyma «/3ydeHne KanuuspHbIX
ABJICHUI»

bubmiorexa [IOK 10 xmacc
https://lesson.edu.ru/903/10

72. Pemrenne 3agay o teMe «CBoiicTBa
JKUJKOCTEH U TBEPIBIX TEID).

butmorexa IJOK 10 kiace
https://lesson.edu.ru/903/10

73. Pemenne 3ayau Ha 3akoH KynoHa.

74. Pentenne 3a1a4 Ha HaXOXKICHUE
HaIPsDKEHHOCTH U TTOTCHITHAA
AIIEKTPOCTATUYECKOTO TTOJS.

butmorexa IJOK 10 kiace
https://lesson.edu.ru/903/10

75. Pemenue 3a1a4 Ha IPUHITHIT
CYNEPIIO3HULINHY MONEH.

76. Pemrenne 3aa4 mo TeMe
«KonaeHcaropsn.

bubmiotexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

77. Pemienne 3a1a4 mno teme
«KongeHcaropsn.

bubmiotexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

78. CamocrosTensHas pabora mo
AIIEKTPOCTATHKE.

bubmuoreka IIOK 10 kmacc
https://lesson.edu.ru/903/10

79. Pemenne 3aaq Ha paboTy ¥ MOIIHOCTb
JNEKTPUYECKOT0 TOKA.

bubmiorexa [IOK 10 xmacc
https://lesson.edu.ru/903/10

80. Pemenne 3amau Ha pacyer
COTIPOTHBJICHHSI.

81. CamocrosiTenpHas pabora 1mo Teme
«IToCTOSIHHBINM TOK»

bubmiorexa [TOK 10 xmacc
https://lesson.edu.ru/903/10

82. Pemenne 3a1a4 Ha pacyer
JIEKTPUUECKUX LIETIEH.

83. Pemienue 3amay Ha pacuer
JIEKTPUUECKUX LIETIEH.

butmorexa IJOK 10 kiace
https://lesson.edu.ru/903/10

84. CamocrosTenpHas pabora Ha pacyer
JIEKTPUUECKHUX LIETIEH.

bubmiotexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

85. Brimonnenne paboThl PU3NIECKOro
npakTuKyma «V3mepenue ynenbHOro
COIPOTHBJICHUS

bubmiotexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

86. BrimonmHenne paboThl PU3NIECKOro
npakThukyma «/3MepeHue ynenbHOro
COMPOTHBIICHUS

bubmmoreka [TOK 10 knacc
https://lesson.edu.ru/903/10

87. Penrenue 3amgay Ha 3akodH Oma juis
MOJHOHU IIEMU.

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10
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88. BrimonHenne paboThl PU3NIECKOro
npakTukyma «M3yuenue

bubmuorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

MIOCJIE0BATEIIFHOTO M TAPaUICIIBHOTO 1

COETMHEHHSD

89. Brimonmaenne paboThl PU3NIECKOro Bbubmmoreka [TOK 10 knacc

npaktukyma «H3ydeHne 1 1 https://lesson.edu.ru/903/10

MOCIIeI0BATENFHOTO M TapaIeIBHOTO

COETMHEHHUSD

90. Pemmenne 3amau mo treMe «llocTosTHHBIH 1 bubmoteka IIOK 10 kmacc

TOK» https://lesson.edu.ru/903/10

91. BemonHerue paboTsl Gu3mgecKoro bu6mmoreka LIOK 10 xnacc

npakTukyma «l3mepenue 1 1 https://lesson.edu.ru/903/10

AICKTPOXUMHYECKOTO IKBUBAJICHTA»

92. BrimonHenue paboThl PU3NIeCcKOro bu6moreka [TOK 10 knace

npakTukyma «l3mepenue 1 1 https://lesson.edu.ru/903/10

AIIEKTPOXUMHYECKOTO YKBUBAJICHTA»

93. Perienre 3a7a4 Ha TOK B MeTaJlax. 1 bubmorexa IIOK 10 kmacc
https://lesson.edu.ru/903/10

94. Pemcnne 3a1a4 Ha TOK B 1 butmorexa IJOK 10 kiace

MOJTYITPOBOTHUKAX. https://lesson.edu.ru/903/10

95. Pemenne 3a7a4 Ha 3aKOHBI 1

ANIEKTPOIIN3A.

96. Pemienre 3a1a4 Ha TOK B Ta3ax. 1 bubmiotexa IIOK 10 kmacc

97. UITOroBoe OBTOpEHKE. 1 https://lesson.edu.ru/903/10

98. MroroBoe moBTOpEHUE. 1 bubmmoreka IIOK 10 knace
https://lesson.edu.ru/903/10

99. Utorosoe noBTOpeHUE. 1 bubmoreka [{OK 10 kmacc

100. Utorosast KOHTpOJIbHAsI paboTa. 1 https://lesson.edu.ru/903/10

101. HUtorosas KOHTpOIbHAs padora. 1 Bbubmorexa [{OK 10 xmace

102. UITOroBBIi ypOK. 1 https://lesson.edu.ru/903/10

OBLIEE KOJIMYECTBO YACOB I10 102 o5

[TPOI'PAMME
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ITOYPOYHOE ININTAHUPOBAHUE
11 KIIACC

KoJanyecTBOo 4acoB

Tema ypoka Beer KOHTpO ]'[paKTn 3J’IeKI‘p0HHl>Ie IlPl(l)pOBbIe
JbHBIE | yeckue | 00pa3oBaTebHbIE Pecypchl
° pa6oThl | padoThI
1. BBoaHbIif ypoK. 1
2. Penrenue 3amay Ha MarHuTHOE BHGJ_IHOTeKa LOK
https://m.edsoo.ru/d35d5262
T10JI€ TPOBOJIHUKA C TOKOM. 1
3. Pemenue 3amau Ha cuty . BuGmorexa LIOK
Awmmepa. https://m.edso0.ru/26d9c5ba
4. PeuieHue 3a1a4 Ha CHITY
1 bubmiorexa [IOK
Jlopenua. https://m.edsoo.ru/c97afaal
5. Pemrenue 3amau Ha MarHUTHLIE
CBOMCTBA BEILIECTB. 1
bubmmoreka [IOK
6. CamocrostenbHas pabora 1mo https://m.edsoo.ru/3b4c06ae
TeMe « MarHuTHOE IOJIeY 1
7. Pemenue 3amay Ha 3aK0
q)m HHE SaAdt i " 1 bubmmoreka [IOK
apazest. https://m.edsoo.ru/a6dec188
8. PemieHue 3ama4 Ha IPAaBHIIO . BuGmorexa LIOK
Jlenua. https://m.edsoo.ru/bbc22726
9. Pemenue 3agau Ha DJ]C Ypok "MaraurHas
MH/YKLHH B ABIKYLEXCS nHAyKuus. Jleicreue
MArdHuTHOI'O I10JI1 Ha
TPOBONHHKAX. 1 IIPOBOJHHUK C TOKOM U
JABUIKYHIYHOCA 3apSAKCHHYIO
yactuiy" (POLI)
https://resh.edu.ru/subject/les
son/3806/start/46748/
10.P
eIIeHIe 32124 Ha . BuGnorexa LIOK
CaMOMHTYKIIHIO. https://m.edsoo.ru/7ee60ca8
11. Pemenue 3a7a4 Ha SHEPTHUIO bubmanoreka IIOK
MATHUTHOLO HOJSL. https://m.edsoo.ru/ff0cab82
1 VYpok "OnekTpoMarHuTHas
naayknus” (POIL)
https://resh.edu.ru/subject/les
son/4908/start/96375/
12. Pentenne KaueCTBEHHBIX 3a1a4 1 bubmmnorexa IIOK

https://m.edsoo.ru/ff0cad58
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Ha siBieHre DMMU.

13. Penienuie sKkcriepuMeHTaIbHBIX
3ajad4 Ha siBiaeHue DMU.

14. CamocrosiTennbHast paboTa 1mo
Teme «fBinenne D MU

VYpok "OnekTpoMarHuTHas
naaykaus" (POIL)
https://resh.edu.ru/subject/les
son/4908/start/96375/

15. Pemiennie 3aa4 Ha pacyeT
MAaTEMAaTHYCCKOIoO MasiTHHUKaA.

16. Pemienue sxcriepuMeHTaIbHbBIX
3a/1a4 Ha pacyer
MaTEeMaTUYECKOI0 MasATHUKA.

bubmiorexa [IOK
https://m.edsoo.ru/e0399319

17.. Pemenue 3a1a4u Ha pacuer
MPY>XXUHHOI'O MasTHUKA

18. Pemienne sKCreprUMEHTATbHBIX
3a]a4 Ha pacyer MPYKUHHOTO
MasiITHUKA.

but6mmoreka [JOK
https://m.edsoo.ru/e0399319

19. BeimosHeHue padboThl
(hU3HYECKOro MpakTHKyMa
«3mepenmne yCkopeHust
CBOOOJIHOTO MaIeHUS TIPU
MTOMOIIA MAaTEMATHIECKOTO
MasITHUKA)

bu6moreka [JOK
https://m.edsoo0.ru/e0399319

20. Pemienue 3a1ay Ha SIBIICHUE
pe30HaHCa MasSTHIKOB.

but6moreka [JOK
https://m.edsoo.ru/72e93d09

21. CamocrosiTenbHas paboTa mo
TeMe 110 TeMe «MeXxaHndecKue
KOJICOaHMS»

bu6moreka [JOK
https://m.edsoo.ru/eb84182f

22. Peutenue 3amay Ha
KOJIeOATEeIbHBIA KOHTYP.

23. Peutenue 3amay Ha
Kos1e0aTeNIbHBIN KOHTYP .

bu6moreka [JOK
https://m.edsoo.ru/d4adabde

24, Pemienue 3a/1a4y Ha pacuer Ienei
TEPEMEHHOT 0 TOKa C
pe3UCTOPOM.

bub6moreka IIOK
https://m.eds00.ru/84836152

25. Pemienue 3aau Ha pacuer 1emnei
MePEMEHHOT 0 TOKa C

bu6mmoreka [JOK
https://m.edso00.ru/8483615
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KOHACHCATOPOM.

N

26. Pemenue 3a1au Ha pacuer 1enei
MEPEMEHHOr0 TOKa C KaTYIIKOM.

bu6moreka [JOK
https://m.edsoo.ru/cfa307af

27. Pemenue 3a1a4d Ha pacuer

PE30HAHCa B LCTIU ITEPEMEHHOI'O

TOKa .

bu6moreka [JOK
https://m.edsoo.ru/89dc2d90

28. Pemienue 3aa4 Ha TeHEPATOPbI

NNCPEMECHHOI'O TOKA.

bubmorexa [IOK
https://m.edsoo.ru/ff0cc324

29. Pemrenue 3agau Ha
TpaHc(hOPMATOPHI.

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

30. Pemenue 3a1a4 Ha epenavy
3IIEKTPOIHEPIHH.

bub6muorexa IIOK
https://m.edsoo.ru/a6f74d93

31. CamocrosiTenbHas paboTa mo
Teme «9OM konebanms»

but6moreka [JOK
https://m.edsoo.ru/401024a9

32. BeinosHeHHE paboThI
(bU3HYECKOro MpakTHKyMa
«M3MepeHune xapakTepuCcTHK
TpaHchopmaTopar»

VYpok "Tpauchopmarop”
(MOBI)
https://uchebnik.mos.ru/mate

33. BeimosaeHne paboThl
(bU3NYECKOT0 MPaKTHKyMa
«M3Mepenne XapakTepuCTHK
TpaHcopmaTopa»

rial view/lesson templates/2
235381?menuReferrer=catal
ogue

34. BemmonHeHue paboThl
($u3nYeCcKOro nNpakTUKyma

«OrnpeneneHre HHIYKTUBHOCTH
KaTyLIKU B LETIH IEPEMEHHOT O

TOKa».

bub6muorexa IIOK
https://m.edsoo.ru/b3c0ad11l

35. BeinosHeHne paboThl
(bu3nYeCcKOro nNpakTUKyma

«OHpGI[GJ'IeHI/IC UHAYKTHBHOCTHU
KaTylIKH! B O CIU TEPEMCHHOI' O

TOKa».

bubmorexa IIOK
https://m.edsoo.ru/ff0c98fe

36. Pemenue 3a1ay Ha pacuer

XapaKTCPUCTUK MEXAaHNYCCKUX

BOJIH.

bub6moreka [JOK
https://m.edsoo.ru/a58e109f

37. Pemienue 3aa4 Ha pacyeT

bu6muoreka IIOK
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XapPaKTCPUCTUK MEXAaHUYCCKUX
BOJIH.

https://m.edsoo.ru/d9ae1000

38. Pemienue 3a/1a4 Ha 3BYKOBbBIC
BOJIHEL.

39. Pemienune sxcnepuMeHTaIbHbIX
3aJa4 Ha 3BYKOBBIC BOJIHBI.

bub6muoreka IIOK
https://m.edsoo.ru/b100661a

40. Pemrenne 3aga4d Ha
UHTEPPEPEHITNI0 MEXaHUUECKUX
BOJIH.

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

41. Peuienue 3a1a4 Ha JUQPAKITUIO
MEXaHUYECKUX BOJIH.

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

42. Pemnrenne Ka4eCTBEHHBIX 3agad
Ha MCXaHHUYCCKHEC BOJIHEI.

43. CamocrosiTensHas paboTa 1o
TeMe « MexaHndecKre BOITHEI

VYpok "Mexanuueckue
BosHB" (POIII)
https://resh.edu.ru/subject/les
son/3795/start/270796/

44, Pemenue 3a7a4 Ha pacyeT
XapaKTePUCTUK
3JIEKTPOMArHUTHBIX BOJIH.

45, Pemtenue 3amad 1o
paarosIOKaIiu.

bu6muorexa IIOK
https://m.edso00.ru/9f96f1f8

46. Pemienue 3a1a4 o paguoCBsI3H.

but6moreka [JOK
https://m.edsoo.ru/9f96f1f8

47, Pemenne 3amaud no TB-cBs3m.

VYpok "llpumenenue
QJICKTPOMArauTHOI O
uznyuenus" (POLUI)
https://resh.edu.ru/subject/les
son/4915/start/47443/

48. CamocrosiTenpHas paboTa 1o
TEMCE ((9J'I€KTpOM&FHHTHBI€
BOJIHBI»

butmorexa [IOK
https://m.edsoo.ru/ff0ccfeQ
VYpok "OneKTpoMarHUTHEBIE
BosHB" (POIII)
https://resh.edu.ru/subject/les
son/4913/start/47383/

49. BomonHenue paboThl
(bu3nYecKoro nNpakTUKyma

Vpok "llpumenenue
3JICKTpOM ArHUTHOI'O
m3myuenus" (POLL)
https://resh.edu.ru/subject/les
son/4915/start/47443/

50. Pemrenue 3ama4u Ha 3aK0H
OTPAKCHUA CBCTA.

bub6moreka [JOK
https://m.edsoo.ru/a005d2bb
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51. Penrenue 3a1ay Ha 3aKOH
MPEIOMJICHHUS CBETA.

bubmorexa [IOK
https://m.edsoo.ru/bc2e55cd

52. Pentenue 3a1a4y Ha OJIHOE
BHYTPCHHEE OTPaXKCHHE.

bubmorexa IIOK
https://m.edsoo.ru/bc2e55cd

53. Pemienue 3a71a4 Ha MOCTPOEHHE
M300paKEHUI B JIUH3E..

bub6muoreka IIOK
https://m.edsoo.ru/bb53b1d5

54. Pemenue 3a1a4 Ha popmyIry
TOHKOM JIMH3BI.

55. Pemenue 3aga4 Ha popmyity
TOHKOW JIMH3HI.

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

56. Bemmonaenue padboTsl
($u3nYecKoro nNpakTUKyma
«Omnpenenenne GOKyCHOTO
PacCTOSIHUS, ONTUYECKON CHIIBI
1 TIOKA3aTelIsl PEITOMIICHHS
CTEKJIa JIMH3BD .

57.Bpinonnenue paboThbl
(bu3nYecKoro nNpakTUKyma
«Omnpenenenne GOKYyCHOTO
pacCTOSIHUS, ONTUYECKON CHITBI
1 TIOKA3aTelIsl MPEITOMIICHHS
CTEKJIa JIMH3BD».

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

58. Pemrenue 3agau Ha
nHTephEepEeHINIO CBeTA.

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

59. Pemenue 3a1a4 Ha 1upakunio
CBeTa.

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

60. Pemtenue 3amay Ha
MOJISIPU3AIUIO CBETA.

but6mmoreka [JOK
https://m.edsoo.ru/e9890fe9

61.. Pemenne 3a1a4 Ha pacuer
paboThl B TEPMOIMHAMUKE.

bubmmoreka [IOK
https://m.edsoo.ru/c63f7c10

62. CamocrosiTenbHas padbora o
reOMETPUYECKON ONTHUKE.

bubmorexa IIOK
https://m.edsoo.ru/cd174a10

63. Perienue 3aa4 Ha CIIEKTPHI . bu6morexa [IOK
https://m.edsoo.ru/cf74blla
64. Pemienuve 3a1a4 Ha CBOMCTBA but6moreka [JOK

https://m.edsoo.ru/f945d85c¢
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M3JIy4eHU mKaiasl DM BOJIH.

65. Pemenue 3a/1ay Ha OCTYJIAThI

CTO.

bu6morexa IIOK
https://m.edsoo.ru/c56f05ch

66. Pemrenue 3amay mo
peJIHTI/IBHCTCKOﬁ JTUHAMHKE.

bu6moreka [JOK
https://m.edsoo.ru/2dfbafc5

67. CamocrosiTenbHas paboTa mo
CTO.

bubmorexa [IOK
https://m.edsoo.ru/c56f05ch

68. Pemrenue 3a1a4 Ha 3aKOHBI

dororddekra.

bubmorexa [IOK
https://m.edsoo.ru/8c68e5hb9

69. Pemenue 3a1a4 Ha pacyer
XapaKTEepUCTUK (POTOHOB.

but6mmoreka [JOK
https://m.edsoo.ru/7fb307ec

70. Pemmenue rpaduueckux 3a1a4 Ha

sBieHue GorodddekTa.

butmorexa [IOK
https://m.edsoo.ru/ffOcfel6
Vpok "®oTOoHEI.
[Mpumenenue dororddekra
Hasnenne csera" (POLL)
https://resh.edu.ru/subject/les
son/3878/start/48318/

71. BeinmosiHeHue paboThI
(bHU3MUECKOro NpakTuKyma
«3mepenune paboThI BBIXOA
JJIEKTPOHAY.

72. BemmonaeHue padboTol
(U3MYECKOro MpaKTuKyma
«3mepenune paboThl BBIX0JA
JIIEKTPOHAY.

bu6morexa IIOK
https://m.edsoo.ru/30dbal8c

73. CamocrosiTenbHas paboTa 1mo
TeMe «CBETOBBIE KBAHTBIY.

but6mmoreka [JOK
https://m.edsoo.ru/a5ffa218

74. Pemenue 3a1a4 Ha MOCTYJIATHI
Bbopa.

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

75. Perienue 3a1a4 Ha pacuet
XapaKTEPUCTHUK JIa3€POB.

76. BpinonHeHnue paboThbl
(bu3nYecKoro nNpakTUKyma
«M3Mepenne AIMHbI CBETOBOU
BOJIHBI C IOMOLIBIO
TU(PaKIUOHHON PEIIETKI

bu6morexa IIOK
https://m.edso00.ru/f998d964



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/ff0cfe16
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/f998d964

77. BoimosiHeHHE pabOThI
(hU3HYECKOro MpakTHKyMa
«/I3Mepenue JJIMHBI CBETOBOM
BOJTHBI C IOMOIIBIO
TU(HPAKIMOHHON PEIIETKI

butmorexa [IOK
https://m.edsoo.ru/ff0ced22
Ypoxk "UaTepdepenuns
cpera" (POII)
https://resh.edu.ru/subject/les
son/5906/start/197573/

78. Pemienue 3a1a4 Ha ypaBHEHHUS
pPaaoaKTHBHOIO pacaia.

bub6moreka IIOK
https://m.edsoo.ru/aab98bef

79. Pemrenue 3a1a4 Ha pacder
SHEPTUH CBS3H.

but6moreka [JOK
https://m.edsoo.ru/ff1758d0

80. Penrenue 3amay Ha 3aKOH
PaJMOaKTUBHOIO pacraja.

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

81. Pemenue 3a1au Ha ypaBHEHHS
SIICPHBIX PEAKIIHH.

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

82. Pemenue 3ama4d Ha
SHEPreTUYECKUI BBIXO]T
SIIEPHBIX PEAKLUH.

butmorexa [IOK
https://m.edsoo.ru/ff0d1356
Ypoxk "Snepubie peakmn’
(PDIII)
https://resh.edu.ru/subject/les
son/4918/start/48463/

83. Pemrenue 3a1au Ha METOBI
pPETUCTpAllUK YACTHII.

bu6muorexa IIOK
https://m.edsoo.ru/l1ac08a5b

84. Pemienue 3a7a4 Ha pacdyeT
TCPMOAACPHBIX peaKHHﬁ.

bub6muorexa IIOK
https://m.edsoo.ru/ff1758d0

85. CamocrosiTenbHas paboTa mo
Teme «SnepHas puznkar.

bubmiorexa [IOK
https://m.edsoo.ru/67361aef

86. [ToBTOpenue Tembl «MarHuTHOE
oJIe».

bubmorexa [IOK
https://m.edsoo.ru/fcae91e9

87.IloBTOpenue Tembl «MarHuTHOE
IOJIEY.

butmorexa [IOK
https://m.edsoo.ru/ff0d1356
Ypoxk "SAnepubie peakimn”
(PDII)
https://resh.edu.ru/subject/les
son/4918/start/48463/

88. [ToBTopenue Tembr «IMU».

bubmoreka IIOK
https://m.edsoo.ru/ff0cab82
Ypok "OnekTpoMarHuTHas
naaykms” (POL)
https://resh.edu.ru/subject/les
son/4908/start/96375/

89. IToBTopenue Tembr « IMI».

bubmorexa IIOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0ced22
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff0d1356
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/ff0d1356
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://m.edsoo.ru/ff0cab82
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0cad58

90. [ToBTOpEHME TEMBI

«DNEeKTPOMarHuTHbIE 1
KOJICOaHMS».
bu6morexa IIOK
91.IloBTOpEHUE TEMBI https://m.edsoo.ru/b3efa0cl
«DNEeKTPOMarHuTHbIE 1
KOJICOaHUS».
92.IloBTOpEHUE TEMBI
«DNEeKTPOMarHuTHHIE BOJIHBD. 1
bubmorexa [IOK
93. IloBTOpEHUE TEMBI https://m.edsoo.ru/d4adabde
«DIeKTPOMarHUTHbBIE BOTHBD. 1
94. TToBTOopenue TeMbl «ONTHKAY. Buneo "IlocrosiHubIe
Mar"uTel. MaranTHas
crpenka" (MOI)

1 https://uchebnik.mos.ru/mate
rial_view/atomic_objects/183
9038?menuReferrer=catalog
ue

95. [ToBTopenue mo teme «ONTHKAY. bubmmoreka [JOK
https://m.edsoo.ru/ff0cab82

1 VYpok "OnekTpoMarHuTHas
naaykumst” (POL)
https://resh.edu.ru/subject/les
son/4908/start/96375/

96. [ToBTOpEeHUE IO TeMe bubmorexa [{OK
«KBanroBas ¢uznka. 1 https://m.edsoo.ru/8a14748
b
97.TloBTOpEHUE IO TEME VYpoxk "O6001maroImit ypok
«KBanToBast (husmKa». mo Teme: "Onrrika™" (MOLL)

1 https://uchebnik.mos.ru/mate
rial_view/atomic_objects/851
0940?menuReferrer=catalog
ue

98. UtoroBast KOHTpOJIbHAS paboTa. 1
bubmuorexa IIOK
99. MtoroBast KOHTPOJIBHAsL paboTa. 1 https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 99 16
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https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/d4adabde
https://uchebnik.mos.ru/material_view/atomic_objects/1839038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1839038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1839038?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/1839038?menuReferrer=catalogue
https://m.edsoo.ru/ff0cab82
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://m.edsoo.ru/ff0d1784

HopMmbl ouennBanus yuedHoro kypca «Ilpaktukym no ¢pusnke»

OneHka OTBETOB Y4YallUXCsl MPH NPOBeIeHHMH YCTHOro ompoca OmneHka «5» craBurcs B
CIIE/YIOIIEM cilydae: OTBET YYEHHWKA TOJHBINA, CAMOCTOSITEIBHBIN, MPABWIBHBIN, M3JI0KEH JINTEPATYPHBIM
S3BIKOM B OINPEACTICHHOW JIOTUYECKOW TOCIEI0BATeIbHOCTH, PACCKa3 COMPOBOXKIAETCS HOBBIMU
pUMEpaMy; ydaliuiics OOHApY)KMBAaeT BEPHOE TMOHMMaHWE (U3NYECKOW CYIIHOCTH PacCMaTPUBAEMBIX
SIBIICHUW ¥ 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JIa€T TOYHOE OMpPEACIICHUE M HCTOJIKOBAHUE OCHOBHBIX
MOHATHIA, 3aKOHOB, TCOPHH, MPAaBUILHOE OMNpeaeNcHre (PU3MYECKUX BEIUYHMH, WX CIUHUI] U CIIOCOOOB
W3MEpEHUS; YUalluiicsl YMEeT MPUMEHUTh 3HAHWS B HOBOW CHUTYaIlMW TPH BBITOJHEHUU MPAKTHUYESCKHUX
3aJlaHui, 3HAEeT OCHOBHBIC MOHATHS W YMEET OIECPUPOBAaTh MMM IPU PEIICHWH 3a1ad, IPaBHIBHO
BBITIOJTHSACT YEPTEKU, CXEMbl U TpadUKH, COMYTCTBYIOIIHE OTBETY; MOXET YCTAHOBHUTH CBS3b MEXKIY
M3Y4aeMbIM U paHee M3yUYCHHBIM MaTepHAIIOM 10 Kypcy (DU3HMKH, a TAaK)Ke C MATCPUAJIOM, YCBOCHHBIM TPH
W3YYEHUU APYTUX MPEAMETOB; BIaJeeT 3HAHUSAMU M yMeHHsMH B oobeme 95% - 100% ot tpebGoBanuii
IIPOrpaMMBl.

Ounenka «4» cTaBUTCS B CJEIYIONIEM CJIy4dae: OTBET YIAOBJICTBOPSCT OCHOBHBIM TPEOOBAHHSIM K
OTBETY Ha OIEHKY «5», HO COJEPKUT HETOYHOCTH B H3JIOXKEHHH (AKTOB, ONPEIC/ICHHU, MOHATHH,
O6T)$ICH€HI/II/I B3aHMOCB9[3CfI, BbIBOJIaX W PCIICHHHU 3aaa4. Hetounoctu sierko HCITPABJIAIOTCA IIPHU OTBETC HA
JIOTIOTHUTEIIbHBIC BOIPOCHI; YYAIIMHACS HE HCIOAb3yeT COOCTBEHHBIN IJIaH OTBETA, 3aTPYAHACTCS B
MPUBEJCHUN HOBBIX MPUMEPOB, M NMPUMEHEHUH 3HAHUH B HOBOW CHUTYyalluH, C1a00 HCIONB3YEeT CBSA3H C
paHee M3YYEHHBIM MATepPHaIOM M C MaTE€pUAIOM, YCBOCHHBIM MPH U3YyYCHUHU JPYTUX MPEAMETOB; 00beM
3HaHWU U yMEHUH y4arierocs coctaBiisitoT 80-95% ot TpeboBaHMit MPOrpamMMBl.

Onenka «3» CTaBUTCS B ClIeyI0LeM cay4ae: OoJbInas 4acTh OTBETA YAOBJIETBOPSET TPEOOBAHHIM
K OTBETY Ha OLICHKY «4», HO B OTBETE OOHAPYKMBAIOTCS OTIENIBHBIC MPOOEIbI, HE MPEMATCTBYIOIIHE
JTambHEWIIEeMy YCBOCHHIO MPOTPaMMHOTO MaTepHalia; ydJaliuics OOHapyXHBaeT NMOHMMaHHE Y4eOHOTO
MaTepuajga Mpu HEAOCTATOUYHOM MOJHOTE YCBOEHUS IMOHATUH WM HEMOCJIeN0BAaTeIbHOCTH H3JI0XKEHUS
MaTepuajia, yMeeT MPUMEHSTh TOJTy4YEeHHBIE 3HAHUS TMPH PEIICHWH MPOCTHIX 33Ja4 C HCIOJIb30BaHHEM
TOTOBBIX (OpMYN, HO 3aTpyIHSAETCS NpPU PELICHWH KauyeCTBEHHBIX 3aJad W 334a4, TpeOyHoLX
npeoOpa3zoBanus (HOpMyJI; ydaliumiicss BiajeeT 3HAHUSMH M yMEHHsIMH B oObeMe He MeHee 80 %
COZIep>KaHusl, COOTBETCTBYIOIIETO IPOrPaMMHBIM TPEOOBAHUSM.

Onenka «2» CTaBUTCS B CJeIYIOIIEM CJy4dae: OTBET HENPABWIbHBIN, MOKAa3bIBae€T HE3HAHHE
OCHOBHBIX MOHSATHH, HENOHUMaHNE U3YYEHHBIX 3aKOHOMEPHOCTEH U B3aUMOCBsI3€H, HEyMeHne paboTath ¢
y4eOHUKOM, pellaTh KOJMYECTBEHHbIE M KaueCTBEHHBIC 33/1a4M; Yy4alllUHCs HE OBJaJiell OCHOBHBIMU
3HAaHUSIMH ¥ YMEHUSIMH B COOTBETCTBUU C TPEOOBAHUSMH MPOTPAMMBI; yJAIIMHCS HE BJaJeeT 3HAHUSIMHU B
o0beMe TpeOOBaHMI Ha OLIEHKY «3».

OueHka OTBETOB Y4YalIUXcsl NMPH MPOBeAEHUH CAMOCTOSITEIbLHBIX U KOHTPOJbHBIX PadoT:

Ouenka «5» craBuTCs B CIEAYIONIEM Ciiydae: pad0Ta BBIIOTHEHA MOJIHOCTHIO; CACNIaH MEePEeBO/ SIUHUIT
Bcex ¢usnyeckux BenuunH B «CH», Bce HEOOXOAMMEBIE aHHBIE 3aHECEHBI B YCIOBHUE, MPABUIHHO
BBHITIOJTHEHBI YEPTEkKH, CXeMbI, TpadUKU, PUCYHKH, COMyTCTBYIOIINE PEUICHUIO 3a/1ay, ClejlaHa MpOoBEpKa
[0 HAaWMEHOBAHMUSAM, IMPABWIBHO NPOBEAEHBl MATEMATHYECKUE pPACUYEeThl M JaH INOJHBIM OTBET; Ha
Ka4eCTBEHHBIE U TEOPETUUECKUE BOMIPOCHI JIaH MOJIHBIA, HCUEPIBIBAIOIINI OTBET JUTEPATYPHBIM SI3BIKOM B
ONPEACICHHOMN JOTUYECKON MOCIeI0BaTEIbHOCTH, YYAIMICA MPUBOJIUT HOBBIE MPUMEPHI, YCTAHABINBAET
CBSI3b MEX]Iy M3yYaeMbIM M paHee M3yYE€HHBIM MaTepUajoM IO Kypcy (PU3WKH, a TaKKe C MaTepuaioMm,
YCBOCHHBIM IPHU U3YYEHUH JPYTUX NPEAMETOB, YMEET NMPUMEHNUTHh 3HAHUSA B HOBOW CUTYyAllUU; YYal{UKCS
OoOHapyXMBaeT BEpHOE TMOHUMaHUE (PUINYECKOM CYIIHOCTH pacCMaTPUBAEMbIX  SBICHUH U
3aKOHOMEPHOCTEM, 3aKOHOB U TE€OPHUH, JAAET TOYHOE ONPEAEIICHUE U UCTOJKOBAHWE OCHOBHBIX IMOHSATHUU,
3aKOHOB, TEOPHUH, a TAKXKE MPABWIHHOE OMpeaelieHne (PU3NUECKHX BEJIWYWH, UX €IUHUII U CIIOCOO0B
W3MEpEHHUS.

OuneHka «4» cTaBUTCS B Ciey0IIeM cay4dae: padoTa BBIIOJHEHA TIOJTHOCTHIO MU HE MEHEE YeM
Ha 80 % ot oObema 3amaHus, HO B HEW HMMEIOTCS HEJIOYEThI W HECYIIECTBEHHBIC OIIMOKH; OTBET Ha
KAa4C€CTBCHHBIC U TGOpeTI/I‘-IeCKI/Ie BOHpOCBI yI[OBJIeTBOpHeT BBIIHeHepe‘-II/ICJIeHHbIM Tp€60BaHI/ISIM, HO
COJICPKUT HETOYHOCTH B W3JIOKCHHHM (DAKTOB, OMpPEACICHUN, TOHITHH, OOBSICHCHHH B3aWMOCBS3EH,
BBIBOJIaX U PELICHUU 3a/1a4; YYal[UICs UCIIBITBIBACT TPYAHOCTH B IPUMEHEHUH 3HAaHUN B HOBOW CUTYalUH,
HE B JIOCTaTOYHOU MEpe MCIIOIB3YET CBSI3U C paHee U3yUYCHHBIM MAaTEpHUaAIOM M C MaTepPUAIOM, YCBOSHHBIM



IIPU U3YYECHUH JPYTUX IPEAMETOB.

Ouenka «3» cTaBUTCHA B CjeAyIOlIeM cjydae: pa0oTa BBIIIOJTHEHA B OCHOBHOM BEpHO (00BEM
BBITIOTHEHHOW YacTH COCTaBIsieT HEe MeHee 1/2 oT obmiero od6bema), HO AOMYIIEHBI CYIIECTBEHHBIC
HETOYHOCTH; y4alluiics oOHapyKMBaeT MOHHMMaHUE Y4EeOHOro MaTrepuaia IpU HEJOCTaTOUYHOW IOJHOTE
YCBOGHHSI TIOHATHH M 3aKOHOMEPHOCTEH; yMeeT MPUMEHSTh MOIyUYeHHbIE 3HAHUS MPHU PEIICHUH MPOCTHIX
3aJja4 C HCIOJb30BAHWEM TOTOBBIX (DOpMyJ, HO 3aTpyqHSETCS NPU PEIICHWH KAueCTBEHHBIX 33134 U
CJIO’KHBIX KOJIMUECTBEHHBIX 33/1a4, TPEOYIOIHX MpeodpazoBaHus GopMyi.

Onenka «2» cTaBUTCH B CjeIylolleM cjy4ae: paboTa B OCHOBHOM HE BHINOJIHEHa (00BeM
BBINOJIHEHHON 4acTH MeHee 1/2 o1 o01ero oobeMa 3ajjaHus); yJalluics OKa3bIBaeT HE3HAHNE OCHOBHBIX
IIOHATUM, HEINIOHMMAaHME M3Y4YCHHBIX 3aKOHOMEPDHOCTEM M B3aUMOCBS3E€M, HE yMeeT pelarhb
KOJIMYECTBEHHBIE U KAYECTBCHHBIE 3a]a4U.

OneHka 0TBETOB YYALUXCS P NPOBeIeHNH J1a00PaTOPHBIX padoT

OmneHka «5» craBuTCs B CIEAyONIEM cilydae: JabopaTopHas paboTa BHITIOJIHEHA B MOJTHOM OOBEME C
coOmoieHneM HEO0OXOAMMOM TOCIEeI0BATEIEHOCTH TPOBEJACHNUS ONBITOB M W3MEPEHUWH; ydJaluiics
CaMOCTOSITENIFHO U PAIlMOHAIBHO CMOHTHUPOBAJ HEOOXOAMMOE OOOpYJOBaHHE, BCE OIBITHI HPOBEN B
YCIOBHSX M PEXHUMaX, 00ECIIEYMBAIONINX IMOJyYSHHE NMPAaBUIBHBIX PE3YJIbTATOB W BHIBOAOB; COOJIIOIAI
TpeOoBaHusi 06E30MAaCHOCTH TPYZAQ; B OTYETE MPABHIBHO M aKKypaTHO BBHITIOJHWIJ BCE 3aIllMCH, TAOJIUIIBI,
PHUCYHKH, YePTEKH, rpaKu, BEIYUCIICHHS;, TPABIILHO BHITOJIHIII aHAJTU3 TIOTPEITHOCTEH.

OuneHka «4» cTAaBUTCA B CJIeIYIONIEM CJIy4yae: BHIMOIHEHHUE Ta00OPaTOPHON pabOThI yIOBIETBOPSIET
OCHOBHBIM TpPEOOBaHHMSM K OTBETY Ha OLEHKY «5», HO yYalluiCs NOIMYCTHJI HEAOYEThl WM HErpyObIe
omuOKH, HE TOBIUSBIINE HA PE3YJIHTATHI BHITOJHEHHS PaOOTHI.

Ounenka «3» cTaBUTCS B CJeIyIOLeM cjy4dae: pe3yibTaT BHIIOJHEHHOW YacTu J1ab0OpaTOpHOM
paboTHI TAKOB, YTO TMO3BOJISIET MOTYYUTh NMPABHIBHBINA BBIBOJ, HO B XOZ€ NMPOBEIACHHUS ONBITA U U3MEPEHUN
ObUTH TOMYIIEHBI OIMIMOKH.

OneHka «2» cTaBUTCS B CJIeIYIOIIEM CJIy4yae: pe3ylbTaThl BHIIIOJIHEHUS JIaOOpaToOpHOU paboThHI He
MO3BOJISIIOT  C/eNIaTh TPAaBUJIBHBINA BBIBOJl, WM3MEPEHHUsS, BBIYHCICHUS, HAONIONEHHS MPOU3BOINIHNCH
HENpPaBUIbHO, YPABHEHUS PEAKLUH OTCYTCTBYIOT MJIM UMEIOT IpyOble OINOKH.

Ilpumeuanuas.

Bo Bcex cnyudasx OIEHKa CHMKAETCs, €CIIM YYEHMK He coOmoaan TpeOOoBaHUI TEXHUKHU
0€30MacHOCTH TP TPOBENEHUHM OJKCIEpUMEHTa. B  Tex chydasx, KOrja ydaliuics moKaszal
OPUTMHAJIBHBIA TOJXOJA K BBIMOJHEHUIO PabOThl, HO B OTYETE COJAEpXKaTcs HEJOCTAaTKH, OLEHKa 3a
BBINOJIHEHUE PAOOTHI, 10 YCMOTPEHHUIO YUUTENs, MOKET OBITh MOBBIIIEHA 110 CPABHEHUIO C YKAa3aHHBIMU
HOpMaMH.

TecToBBIN KOHTPOJIb:

[lenplo TECTOBBIX 3alaHUM SBISETCS BO3MOXHOCTb BBISBICHUS 3HAaHWN, YMEHMH, HaBBIKOB
KaX/IOTO HCIIBITYEMOTO, TO3TOMY B KadeCTBE WHTEPIPETAIIMOHHON CHCTEMBI OTCYETa HCIOIB3yeTCs
KOHKpETHas! JUIsl ONPEACTICHHON BO3PACTHOM TPYIIITBI YYaIIUXCsl 00JIaCTh CONEPKaHMsI TAHHOTO Y4eOHOTO
npeaMera.

3aaHus TECTOB pa3paboOTaHbl B ABYX opmax:

1. 3akpeiThie 3amaHus (3aJaHUs C BHIOOPOM OTBETOB, NPHU KOTOPBIX HUCHBITYEMBIH BHIOHMpaeT
MPABWJIbHBIN OTBET U3 YKCJIa TOTOBBIX, IPUIIaraeMbIX B 33JJaHUM TecTa (KakK MpaBwiio 2-4 BapuaHTa).

2. OTKPBITHIE 3a/1aHus (337aHUs, B KOTOPBIX UCTIBITYEMBII caM (GOPMYIHPYET OTBET).
HpI/I TECTUPOBAHUU BCC BEPHBIC OTBCTHI 6ep}7TC$I 3a 100%, TOTrJa OTMETKA BBICTABIIAACTCA B COOTBETCTBHUU C Ta6nnueﬁ:

IIpouent BBITIOJTHEHU ST OtmeTka

3aIaHusA

95% u Gonee OTJINYHO

75-94%% XOPOIIIO

50-74%% YIIOBJIETBOPUTEIBLHO
menee 50% HEYJIOBJIETBOPUTEIILHO




Ilepeuenb omuoOOK
I'pyObie omuoOKu:

- HE3HAaHHUE OIpEeeNICHNI OCHOBHBIX MOHATHI, 3aKOHOB, IPAaBUJI, OCHOBHBIX IOJIOKEHUH TEOpHUH,
dhopmy, OOIIEIPUHATHIX CHMBOJIOB 0003HaYeHUS (PU3NUECKUX BEITUYNH, CIMHUIl UX W3MEPCHHUS;

- HEyMEHHE BBIICIHUTH B OTBETE ITIaBHOE;

- HEyMEHHUE NPUMEHSATh 3HAaHUS JJs peIIeHUs 3a7ady U OOBACHEHHA (PU3NYECKUX SIBJICHUM;
HEMPaBWIBHO C(HOPMYyIUpPOBaHHBIE BOMIPOCH! 3a/la4d WJIM HEBEpHBbIE OOBSCHEHUS XO/a €€ PEIICHHS;
HEe3HaHHE [IPUEMOB pEIIeHUS 3a/1a4, aHAIOTHYHBIX PaHEee PEIIEHHBIM B KJlacce, OUIMOKH, IOKa3bIBAIOIINE
HETpPaBUIIbHOE MOHUMAaHKE yCIOBHUS 3a7a4l UM HEMPABUIHHOE HCTOJIKOBAHUE PEIICHUS;

- HEyMEHHE YMTaTh U CTPOUTH IpaUKU U MPUHLIUIINAIBHBIE CXEMBI;

- HEyMEHHE IMOJATOTOBHTh K paboTe YCTaHOBKY HJIM J1a0OpaTopHOE OOOpyIOBaHHE, MPOBECTH
OIIBIT, HEOOXOUMBIE PACUeThl, UM UCIOIb30BATh IOJIYYEHHBIE JaHHBIE 1JIS BBIBOJIOB;

- HeOpeXHOE OTHOIIEHHE K JJa00paToOpHOMY 000PYIOBAHUIO U H3MEPUTEIHHBIM MTPUOOpaM;

- HEeyMEHHE ONpeAEIUTh II0Ka3aHue U3MEPUTEIBHOTO IPUOOPA;

- HEYMEHME COCTaBJIATh yPaBHEHUS PEAKLUH, JIEKTPOHHBIN OaIaHc;

- HapylleHue TpeOoBaHu paBuil 0€30IaCHOr0 TPYyAa MPH BBIIOIHEHUHU SKCIEPUMEHTA.

Herpy0Oblie ommoku:

- HETOYHOCTU (POPMYIHPOBOK, OINpEAENEeHUI, TMOHATUH, 3aKOHOB, TEOPHil, BBI3BAHHbBIC
HETMOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEACISIEMOr0 TIOHATHS, OIIUOKH, BBI3BAaHHBIC
HECOOIIOICHUEM YCIOBUH MPOBEACHUU OMBITA HIIM U3MEPEHHUI;

- OomMOKH B YCIIOBHBIX O0O3HAYCHHSIX HA NMPUHIMIHAIBHBIX CXEMaX, HETOYHOCTH YEPTEKEH,
rpauKoB, CXEM;

- TPONYCK WM HETOYHOE HAMCaHHe HAaUMEHOBAHUN e€IMHUIL (PU3UUECKUX BEJIHUYUH;

- HEepaluOHAJIbHBINA BHIOOP X0O/1a PEIICHUS.

Henouernr:

- HEpalMOHAIbHBIC 3aMUCH TMPU BBIYUCICHUSIX, HEPAIMOHAIbHBIE IPUEMbI BBIUYMCICHUH,
npeoOpa3oBaHUil U peUIeHH 3a/1a4;

- apudMeTHYECKHEe OIMOKU B BBIYUCICHUSAX, €CITU ATH ONIMOKH IPy00 HE HUCKAKAIOT PEATbHOCTh
MOJIYYEHHOTO pe3yJIbTaTa;

- OT/EJIbHBIC MOTPEIIHOCTH B (POPMYIUPOBKE BOIIPOCA WU OTBETA;

- HeOpeXHOE BBITIOJIHEHHUE 3aMHCel, YepTexel, cxeM, rpaduKoB;

- opdorpaduyeckre U MyHKTyallMOHHbBIE OITHOKH.






	Нормы оценивания учебного курса «Практикум по физике»
	Оценка «4» ставится в следующем случае: ответ удовлетворяет основным требованиям к ответу на оценку «5», но содержит неточности в изложении фактов, определений, понятии, объяснении взаимосвязей, выводах и решении задач. Неточности легко исправляются п...
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	Оценка «4» ставится в следующем случае: работа выполнена полностью или не менее чем на 80 % от объема задания, но в ней имеются недочеты и несущественные ошибки; ответ на качественные и теоретические вопросы удовлетворяет вышеперечисленным требованиям...
	Оценка «3» ставится в следующем случае: работа выполнена в основном верно (объем выполненной части составляет не менее 1/2 от общего объема), но допущены существенные неточности; учащийся обнаруживает понимание учебного материала при недостаточной пол...
	Оценка «2» ставится в следующем случае: работа в основном не выполнена (объем выполненной части менее 1/2 от общего объема задания); учащийся показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, не умеет решать к...
	Оценка ответов учащихся при проведении лабораторных работ
	Оценка «4» ставится в следующем случае: выполнение лабораторной работы удовлетворяет основным требованиям к ответу на оценку «5», но учащийся допустил недочеты или негрубые ошибки, не повлиявшие на результаты выполнения работы.
	Оценка «3» ставится в следующем случае: результат выполненной части лабораторной работы таков, что позволяет получить правильный вывод, но в ходе проведения опыта и измерений были допущены  ошибки.
	Оценка «2» ставится в следующем случае: результаты выполнения лабораторной работы не позволяют сделать правильный вывод, измерения, вычисления, наблюдения производились неправильно, уравнения реакций отсутствуют или имеют грубые ошибки.
	Примечания.

	Тестовый контроль:
	Перечень ошибок Грубые ошибки:
	Негрубые ошибки:
	Недочеты:

