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IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHSI Ha YpOBHE CPEIHEro ooiero oopasoBanus pa3paboTaHa Ha OCHOBE MOJIOKEHHUH M TPEOOBAaHHM K
pe3ylbTaTaM OCBOCHHSI OCHOBHOU 00pa3oBaTellbHOU mporpaMMmel, mpencraBieHHbix B DI'OC COO, a takxke ¢ yuérom denepanbHOl paboueit
MpOrpaMMbl BOCHUTAHMSI W KOHIICNLHMHU MpenojaBaHus ydyeOHoro mnpeamera «®Pusukay B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
Ddenepanuu, peaqu3yroMX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

Copep:xanre IporpaMMBbI IO (PU3UKE HAMPABICHO Ha (OPMUPOBAHNE €CTECTBCHHO-HAYYHOM KapTHHBI Mupa oOyuatomuxcst 10—11 kmaccos
npu oOyueHuH uX (u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOrO moaxona. IIporpamma mo (u3HMKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JUYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM OOyuYeHHUs, a TaKXKe YUYUTHIBACT
HEOOXOIUMOCTh pPeaTu3allii MEXIPEIMETHBIX CBsI3el (PU3UKU C €CTECTBEHHO-HAyYHbIMH Y4eOHBIMU TpeameTamu. B Heil ompenensrorcs
OCHOBHBIE LIEJIH U3YYEHUS (PU3UKU Ha YPOBHE CPETHETO 00IIeTro 00pa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHU: JINYHOCTHEIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 0a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® I[UIAHUpPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (GU3MKU Ha 0a30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIC PE3YIIBTATHI 10 TO1aM O0Y4YCHU S,

e cozepxaHue yueOHOro npeamMera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka o0 HauOoliee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYMAsl B KauecTBE Y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN
BKJIQJl B CUCTeMY 3HaHUH 00 okpyxkaromeM mupe. IIIkompHBIA Kypc QHU3MKH — CHCTEMOOOPA3yIOUIMHM A €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKaT B OCHOBE MIPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHEH, Ononorueii, pusndeckoi reorpaduein u
acTpoHoMuel. Vcrnonb3oBaHue U akTHBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUU OINpe/eNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B
cdepe PHEPreTuKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJIYYEHHUS HOBBIX MAaTE€pHaJOB C 33JaHHBIMU CBOMCTBaMHU M Jpyrux. M3yuenue ¢pusuku
BHOCHUT OCHOBHOH BKJIaJl B (JOPMHUPOBAaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0yJaromuxcs, B GopMUpoBaHHE YMEHHH NMPUMEHATh HayUHBbIi
METO/]I IO3HAHMS P BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUIA.

B ocHOBY kypca pu3uku sl ypoBHS CpeHEro 00IIero o0pa3oBaHus MOJIO0KEH PsiL UlIeH, KOTOPbIE MOXHO paccMaTpUBaTh KaK MPUHIHUIIBI
€ro MOCTPOEHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SIBJISETCS JTOTMYECKH 3aBEPLIEHHBIM, OH COJIEPKUT MaTepHajl U3 BCEX pas3/ieoB (PU3HUKH,
BKJIIOYAET KaK BOMPOCH KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HeW MmaTepual Kypca (Qu3nku oObequHEH BOKPYr (GU3MYECKHUX Teopuil. Bemymum B Kypce
sBigeTcs (GOpMHUPOBAHUE MTPENICTABICHU O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U IMOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpeAnoyiaraeT MCIOJb30BaHHE TYMAHUTApHOTO MOTEHIHada (pu3nyeckod HayKu, OCMBICIICHHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA, & TAKIKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaomnoii nanpasnennocmu. Kypc pusuku npeamnonaraeT 3HaKOMCTBO C HIMPOKHUM KPYroM TE€XHMUYECKHUX U TEXHOJIOTMUYECKUX
MIPUIIOKEHNN N3YYEHHBIX TEOPUN U 3aKOHOB.



Hoes skonocuzayuu peanusyercss TOCPEACTBOM BBEJCHUS JJEMEHTOB COJEPKaHMs, IOCBIIIEHHBIX SKOJOTHYECKHM IpodiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJIOTHUH, a Takxke 00CYKICHUS POOIJIEM palliOHAIBHOTO IPHUPOJONOIb30BAHHS U
HKOJIOTMYECKOH OE30IacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeaHero oouiero oOpa3oBaHUS SBISIOTCS (QuU3MUEcKue TeopuH ((popMHpOBaHUE
MPEJCTABICHUNA O CTPYKTYPE MOCTPOSHHS (PU3HUECKON TEOpHH, PO (PyHAAMEHTAIBHBIX 3aKOHOB M IMIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX
0 TIPUPO/JIe, TPAHUIAX TPUMEHUMOCTH TEOPHH, [T ONMMCAHMS €CTeCTBEHHO-HAYYHBIX SBICHHUH U ITPOIIECCOB).

CucTeMHO-esITeNbHOCTHBIN MTOIX0/T B Kypce (DM3UKHU peaTu3yeTcs MPEKIe BCETo 3a CUET OpPraHn3alliy SKCIIEPUMEHTAIBHON e TeIbHOCTH
oOyuaromuxcs. Jlias 6a30Boro ypoBHS Kypca (DM3MKHM — 3TO HCHOJB30BAHHWE CHCTEMBI (DPOHTAJBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
mabopaTopHBIX padoT, KOTOpBIE B mporpamMme 1o (u3uke OOBEAMHEHBI B OOMIUI CHUCOK YYCHHUYECKUX NPAKTHYECKHX paboT. BrigeneHue B
YKa3aHHOM IIepedHe J1abopaTOpHBIX PadOT, IPOBOAUMBIX JJIsI KOHTPOJIS M OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa3oBaTeIbHOTO Mpolecca
UCXO0Js M3 0COOCHHOCTEH IJIaHWPOBAHUS U OCHALIeHUs KabuHera ¢usuku. [Ipu 3ToM obecrieunBaeTcsi OBiaJieHHE OOYYArOIIUMHUCS YMEHHSIMHU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIIEOBAHUS 3aBUCHMOCTEH (DPM3UUECKUX BEIMYUH U TIOCTAHOBKY OITBITOB IO NMPOBEPKE IMPEIIOKEHHBIX
THIIOTE3.

bonbiioe BHUMaHue yzenseTcs PEelIeHUI0 PacuETHBIX M KAaueCTBEHHBIX 3amad. [Ipu 3ToM At pacyETHBIX 3a/ad4 MPUOPHTETOM SIBISIOTCS
3a71a4M C SIBHO 33J]aHHOU (PM3MYECKOI MOJIEIBIO, O3BOJISIONINE IIPUMEHSTh H3y4EeHHbBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zeia Kypca,
TaK ¥ WHTETPUPYS 3HAHHUA W3 PaA3HBIX pa3fenoB. s KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISIFOTCA 3alaHus Ha OOBSICHEHUE MPOTEKaHHS
¢u3NYeCKUX SIBICHUH W TPOIECCOB B OKPYXAmOIIEH JXKW3HHW, TpeOyromue BBHIOOpa (U3MYECKOW MOJENu s CHTyalud TPaKTHKO-
OPHEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ tpedoanusmu @I'OC COO k maTtepHaIbHO-TEXHUUECKOMY O00EeCIIeUeHHI0 Y4eOHOro mporecca 6a30Bblii ypOBEHb Kypca
¢u3MKN Ha YpOBHE CpemHEro oOmero oOpa3oBaHHMS JOJDKEH H3y4yaTbCs B YCJIOBUSAX IPEIMETHOTO KaOWHeTa (DM3WKH WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LMKiIa. B kaOuHere (QU3MKM NOIKHO OBITh HEOOX0auMoe JiadopaTOpHOE
000pyZI0BaHUE JUIs BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (pU3HMKe yUeHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/I0BaHHUE.

JleMoHCTpalMoHHOe 00opyaoBaHue (opMupyeTcs B COOTBETCTBUM C NPUHIMIIOM MHUHHMAJIbHOM JOCTATOYHOCTH M OOecreduBaeT
MOCTAHOBKY NEPEYHCICHHBIX B IMpOrpamMme Mo (U3WKE KIIOYEBBIX JIEMOHCTpAIMA ISl MCCIEJOBAHUS W3YYaeMbIX SIBICHHUH M TIPOIIECCOB,
AMITUPUYECKUX U PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHUH.

JIaGopatopHoe 060opyioBaHHE I YUCHUUECKUX MPAKTUYECKUX PaboT GOopMHUpYETCs B BHJI€ TEMATUYECKUX KOMITJIEKTOB U 00€CTIeYMBAETCS
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOyuaronmxcs. TeMaTnueckue KOMIUIEKTHI JabopaTOPHOro 000pyA0BaHUS JOJKHBI OBITh MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAIOTOBBIX M IM(PPOBBIX NMPHOOPOB, a TaKXKE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHUCTEM B BHUJE IH(PPOBBIX
nmabopaTopuid.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

e (opMHupOBaHHE HWHTEpeca M CTpPEeMJICHHS OOYyJYaIONIMXCS K HAyYHOMY H3YYCHHIO TPHUPOJBI, pPa3BUTHE WX WHTEIUICKTYalbHBIX W

TBOPYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MMO3HAHHUS U (JOPMHUPOBAHUE HCCIIEIOBATEIILCKOTO OTHOMICHHUS K OKPYKAIOIIUM SIBICHUSIM;

¢ (GopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK PE3yNIbTaTa M3y4YEHHsI OCHOB CTPOCHHS MaTepuu U (GyH/IaMEHTAIBHBIX 3aKOHOB (PHU3HKH;



e (opMHUpOBaHHE YMEHHIA OOBSCHSITP SBJICHHUS C HCIIOJb30BaHHEM (DM3NYCCKUX 3HAHHWI U HAYYHBIX JI0OKA3aTEIIbCTB;
e (opMUpOBaHHE NPEACTABICHUN O POJIA (DU3UKH JIJIsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.
JlocTIKeHHe ITHX IIeNieil oOecneunBaeTcs peleHneM CIeIyIONIIX 3aa4d B Ipoliecce H3y4eHnus Kypca (U3MKHU Ha YPOBHE CPEIHEro 00IIero
o0Opa3oBaHMs:
e npuoOpeTeHHe CUCTEMBbI 3HaHUI 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIOYAs MEXAHHKY, MOJEKYJSIPHYIO
(bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U JIEMEHTHI aCTPO(PU3HKHY;
e (opmupoBaHuEe yMEHUH TPHUMEHSTH TEOPETUYCCKUE 3HAHUS I OOBSICHEHUS (DU3MUYECKHUX SIBJICHHA B TPUPOJE W IS TPHHITHS
MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKU3HU;
® OCBOCHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 33]a4 C SIBHO 33JaHHOIN (PU3NYECKO MOJEINbIO0, 3a/1a4, MOIPa3yMEBAIOIINX CAMOCTOSTEILHOE
co3lianue (PU3MYECKON MOJICIH, aJICKBATHOM YCIOBHSM 3aJ1au;
e [OHUMaHWC (U3NYECKUX OCHOB W TMPUHITUIIOB JCHCTBUS TEXHUYCCKHX YCTPOMCTB M TEXHOJOTHYECKHUX IPOIECCOB, MX BIMSHUS Ha
OKPYIKaIOIIYIO CpEeay;
® OBJIQJICHUE METOJAaMH CaMOCTOSITEIHHOTO IUIAHHMPOBAHUS W TPOBENCHHS (PU3MUECKUX HKCHEPUMEHTOB, aHAIN3a W WHTEPIPETALUU
nHGpOpMAIINH, ONIPEICIICHHSI TOCTOBEPHOCTH MOJIYYCHHOTO PE3yJIbTaTa;
®  CO3JIaHUC YCIIOBHU ISl pa3BUTHUSI YMEHHI MTPOSKTHO-MCCIICIOBATEIbCKON, TBOPYECKOM JICATEIILHOCTH.
Ha uzyudenue ¢usuku (0a30BbIi ypoBeHb) Ha YPOBHE cpesiHero oouiero oopasosanus orBoautcs 136 yacos: B 10 kinacce — 68 yacos (2 yaca
B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEZIETIO).
[Ipemiaraemerii B mporpamme 1o (Gpusuke mepedeHb Jad0paTOPHBIX M MPAKTUIECKUX paboT SBISETCS PEKOMEHOBAHHBIM, YUHUTENb JCTacT
BBIOOD MpOBeIeHNUs Ta00PaTOPHBIX PA0OT U OTMBITOB C YUETOM WHIUBUAYATBHBIX 0COOEHHOCTEH 00yUarOIuXCsl.



COJAEPKAHUE OBYYEHUA
10 KJTACC

Pa3neu 1. dusnuka U MeTOIbI HAYYHOIO IO3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOAbl MO3HAHUA OKpYXarowmwero mupa. Poiap sKcliepuMeHTa M TEOpUM B IIpoLecce MO3HAHUSA
HIPUPOJBL. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (U3NUECKUX SBIEHUN U mpoueccoB. Hayunble rumores3bl. du3nueckue 3akOHbl U T€OpuH. ['paHUIBI TPUMEHUMOCTH
¢bu3nveckux 3aKoHOB. [IpUHIIUT COOTBETCTBUSI.

Ponb 1 MecTo (pu3uku B popMUPOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

Amnainorosble U HU(PPOBbIE U3MEPUTENbHbIEC TPUOOPHI, KOMIIBIOTEPHbBIC TATUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYECKOTO ABMxKeHusA. Cucrema oTtcuéra. TpaekTopusi.

[Tepemernienue, CKOPOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE MaTepUATbHOM TOYKU, WX MPOEKIIMH Ha OCU CUCTEMBbI
koopauHat. ClioxKeHne IEPEMEICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe [BWKeHHe. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTHU, YCKOPEHHS, MyTH U
nepeMenIeHus] MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonnHeliHoe nBukeHMe. [[BHKeHNEe MaTEpUAIIBHOW TOYKH 110 OKPYKHOCTH € IOCTOSHHOW IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHeiHas ckopocth. [lepruoa u yactota obparnienus. [{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: CIUAOMETP, JBUKEHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE MTepeaayH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, ULTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTHK JBIKEHUS.

[IpeobOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO aICHHUS.



HanpaBiieHue ckopocTH MpH IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHMSI MEXKIY IYTSIMHM, NPONACHHBIMM TEJIOM 3a IIOCICIOBATEIIBHBIC PABHBIE IIPOMEXYTKH BpPEMEHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHOM CKOPOCTHIO, pAaBHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenue nBUKEHUS Teja, OpPOLICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. MHepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepmno3uinuu cui. Bropoi 3akon HeroToHa mjis MarepuanbHOM TOuku. Tpetuit 3akoH HproTtona mis
MaTEpUaIbHBIX TOYEK.

3aKoH BceMupHOro TaroreHus. Cuna Tsoxectu. Ilepsas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (nmokosi, ckonpxkeHust, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia TpeHUs CKOJIBXEHUS U CHJIa TPEHUSI TOKOS.
Koadduunent tpenns. Cuiia cOnpoTHBIEHHS ITPU ABMXKEHUH TeNa B )KUIKOCTH MITH rase.

[TocTynaTensHOE U BpallaTesIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TEa.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1neuo cumbl. YciioBust paBHOBECHs TBEPIOTO Tea.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: TOAIINITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnosxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3ydenue neuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIIMX B IPYKUHE U PE3MHOBOM 00pasIle, OT UX AeGopMaIlui.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmnynbc MaTepuanbHON TOYKH (Tea), CUCTEMbl MaTepHalIbHBIX ToueK. MIMMIysbC cuibl M1 U3MEHEHHE UMITYJIbCa Tea. 3aKOH COXpPaHEHHS
UMITyJibca. PeakTuBHOE JIBUIKEHHE.

PaGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUkH. Teopema 00 U3MEHEHUN KHHETUYECKOM SHEPTUH.

[TorenunansHas sHeprus. l[loTeHimanbHas »Heprus ymnpyro aehOpMUPOBaHHON Mpyx uHbl. lloTeHImanbHas »Heprus Tena BOIM3H
MTOBEPXHOCTU 3€MJIU.

[ToTeHnManbHBIC U HEMTOTCHIMAIbHBIC CHIIBI. CBsI3b PAa0OTH HEMOTCHIIMAIBHBIX CHJI C U3MCHCHUEM MEXaHWYCCKOW YHEPTHUH CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHr4ecKue yCTpOMCTBA U MIPAKTUUECKOE TPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJET, IBHKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMAIbLHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydenne abCOMOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHHEM MEXaHWYEeCKOW YHEPTUH Tella Ha IPUMEpPe PACTSIKEHHUS Pe3HHOBOTO JKIyTa.

Pa3nea 3. Mosekyasipuas puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE MOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKONW TEOPUH M MX ONMBITHOE 00ocHOBaHUE. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep
JBUKCHHSI U B3aMMOJCHCTBHS YaCTHIl BellecTBa. MOJENU CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOICTB BEIIECTBA Ha
OCHOBE ATUX Mojienel. Macca u pazmepsl mosiekyn. KonnuectBo BemectBa. [locrosanas ABoraapo.

TennmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHoOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KMHETHUECKOW TEOpUH HI€abHOro ra3za. AOCONIOTHas TeMmepaTypa Kak
Mepa CpedHell KUHETHYECKON SHEpruM TEeIUIOBOro ABMXKeHus uactull rasza. lllkxama temnepatyp KenbBuHa. 'a30Bble 3aKOHBI. YpaBHEHHE



MenneneeBa—Knaneiipona. 3akon [lampToHa. M3omporecchl B HealbHOM Ta3e € IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHUE BEUIECTBA, (POTOrpaduu MOJIEKYJ OPraHUYeCKUX COeTMHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JIBUXKEHUS.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUpPYIOLIas MPUPOLY AaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbITHl, MIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS MJI€AJIbHOTO r'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenre Macchl BO3/yXa B KJIaCCHOM KOMHATe HAa OCHOBE U3MEpEHUN 00bEMa KOMHATHI, JaBICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cuctemMa. BHyTpeHHss SHEprusi TepMOJMHAMUYECKONH CHUCTEMBI U CIIOCOObI €€ u3MeHeHus. KomuuecTBo TerioTsl U
pabota. BHyTpeHHSS SHEprusi 0JJHOATOMHOTO UAEATBHOro rasa. Bujbl Temsonepenayu: TEIIONPOBOJIHOCTb, KOHBEKIUS, U3TyUeHHE. Y IebHas
TEII0EMKOCTH BeliecTBa. KolnyecTBo TEIIOThI MTPpH TeIIonepeiaye.

[Tonarue 06 aagmabatHoM mpouecce. IlepBblif 3akoH TepmoanHamuku. [IpruMeHeHHe mMepBOro 3akoHa TEPMOJUHAMUKHM K H30IPOLECCAM.
I'paduueckas uHTEpIIpeTays padboThI rasa.

Bropoii 3akoH TepmonnnamMuki. HeoOpaTuMOCTh TPOLIECCOB B MMPUPO/IE.

TennoBele MamuHbl. [IpuHIMIBL IEHCTBUS TEIUIOBBIX MalnH. [IpeobpazoBaHus sHEpruM B TEIUIOBLIX MaminHax. Koadduument nonesHoro
neiictBus TerioBoi MamuHel. Llukn Kapao u ero ko3dduiiment nonsezHoro AeHcTBUs. DKOJIOrHYECKHE TPOOIEMBI TEIII0IHEPT €THKY.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHusl, ObITOBON XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpeHHEW HHEpruM Tela NpPHU COBEPHIEHUH DPAOOTHI: BbUIET NMPOOKH W3 OYTBUIKM TOJ JIEHCTBHEM CXKAaTOro BO3/yXa,
HarpeBaHue >Qupa B JJATYHHOU TpyOKe MyTEM TpeHus (BHUACOAEMOHCTPALINS).

V3MeHeHne BHYTpEeHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.



Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonvt

[TapooOpa3zoBanue u kouaeHcauus. Mcnapenue u kuneHue. AOCONIOTHasE U OTHOCUTENIbHAs BJIAKHOCTH BO3JyXa. HachllieHHBIN map.
VY aenbHas TETUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPHI KUTICHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmyeckue u amopdHbIie Tena. AHU30TPONHS CBOMCTB KpUCTAIUIOB. JKuakue kpuctamisl. COBpeMEHHBIE MaTepUAITHIL.
[1naBnenue u KpuctauM3anus. Y aenbHas TeroTa miasienus. CyonuManus.

YpaBHeHHe TEIIOBOro OanaHca.

TexHu4eckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP U IMCUXPOMETP, KATOPUMETP, TEXHOJIOTHH TOJIYYCHHSI COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmroienne HarpeBaHus ¥ MIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

N3mepenue OTHOCUTETBHON BIaXKHOCTH BO3/1yXa.

Paznen 4. daekrpoauHaMmnka
Tema 1. Inekmpocmamuxa

OnexTpuzanus Tea. DIEeKTpUUeckuil 3apsz. JIBa BuAa 3yeKTpUYecKuX 3apsiioB. [IpoBOIHUKH, AMAIEKTPUKU U MOJYNPOBOJHUKU. 3aKOH
COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

BsaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHblil aieKTpudeckuil 3apsa. DnekTpuueckoe mnosie. Hampspk€HHOCTH AIIEKTPUYECKOTO
noJist. IIpuHIMI Cynepno3unyy 3NeKTpUYECKUX MoJied. JINHUN HanpsyKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun anexrpocrarndeckoro nois. [lorennunan. PasHocts nmoreHnuanos. IIpoBOJHUKYN U IUAIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.
JlnsnekTpudeckas IpOHUIIAEMOCTb.

3J'ICKTpOéMKOCTB. KOHI[GHC&TOp. SJICKTpOéMKOCTL IJIOCKOI'O KOHJACHCATOpPA. 9Hepr1/151 3apAKCHHOT'O KOHACHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOI, DJIEKTPOMETp, JJIEKTPOCTATHUYECKAs 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAJIBHBIN annapar, CTpyWHbIN IPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MO0JIE 3apSKEHHBIX TEll.

IIpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DnexTpocTaTHuecKas 3aluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IIJIOCKOTO KOHAEHCaTopa OT IUIOIIAAU IUIACTHH, PACCTOSIHUS MEXAY HUMU U JIUAJIEKTPUUYECKOU
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS dIeKTpuueckoro Toka. Mcrounuku toka. Cuiia Toka. [TocTosTHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1g y4acTka Henu.

DNEKTPUUECKOE CONPOTUBIICHHUE. Y IEIbHOE CONpPOTHUBIIEHUE BellecTBa. [locnenoBaTenbHOE, MapauleNbHOE, CMEIIAHHOE COEAMHEHHE
MIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MOmHOCT AIEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH OMa aJs MOJHOM (3aMKHYTOW) JEKTPUYECKOH IeTu.
KopoTkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTh COIIPOTUBIIEHHSI METAJNIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTbD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W TNpPUMECHas MPOBOAMMOCTb NOIYHNpoBoAHMKOB. CBoiicTBa p—N-mepexoxa. IlomympoBogHHKOBEIE
pUOOPBHI.

DNEKTPUUYECKUH TOK B paCTBOPAX M pacillaBax JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALIMSL. DIEKTPOIIU3.

DneKTprYecKnil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lnasma.

TexHu4eckue yCcTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJBTMETpP, PEOCTAT, UCTOUYHHUKH TOKA, JIEKTPOHArpeBaTelIbHbIC
npuOOpBl,  BJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTHUBICHHS, BaKyyMHBIH JAHOJA, TEPMHCTOPHl U  (OTOPE3UCTOPHI,
MOJIYIIPOBOJTHUKOBBIN TNO/1, TAJIbBAaHUKA.

Jlemoncmpayuu



W3mepenue cuiibl TOKa U HANIPSKEHUSL.

3aBUCUMOCTD COIIPOTUBIICHUS LIWINHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIA 1M IIOTIEPEUHOT0 CEUEHUS U MaTepHaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe n3MepeHue >IeKTpoABHKYIIEeH cuilbl. KOpoTkoe 3aMblkaHUE raJlbBAaHUYECKOT0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa v IpOBOJIUMOCTb BO3IyXa.

OHOCTOPOHHSAS IPOBOIUMOCTb JUOJIA.

YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenne cMEIaHHOrO COEAMHEHUS PE3UCTOPOB.

W3mepeHue 31eKTpoIBUKYILEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHEI0 COPOTHUBIICHHS.

Habmtonenue snextpoinusa.

Me:xnpeamerHble CBSI3U

Nzyuenne kypca ¢puszuku 6a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISIETCS C YUETOM COJEPKATEIbHBIX MEXITPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOIOTHH.

Mescnpeomemuvie nonamus, CBSI3aHHbIE C M3yYE€HHEM METOJ0OB HAyYHOTO IO3HAHUS: SIBIEHUE, HAy4YHbIH (akT, rumotesa, (usnyeckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOIeHUE, YIKCIIEPUMEHT, MOIETTMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas QyHKIus, napadoia, runepbosa, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMU: CHHYC, KOCUHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPhl M MX MPOEKIMH HAa OCH KOOpPJUHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABM)KEHHE B KUBOM mpupone, nuddysus, ocMoc, TEMJI000MEH KHMBBIX OPraHM3MOB (BHU[bI TeIUIONEpeaayH,
TEIJIOBOE PAaBHOBECHE), AIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX
TEJ, KUAKOCTEN U Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaJlbBaHUKA.

l'eoepaghus: B1aXXHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUEe ABMXKEHUN C MCIOJIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXpaHEHHUs UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JApYyrue), IBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBON XOJIOJUIBHUK,
KOHIUIIMOHEDP, TEXHOJIOTMH MOJIYYEHHs] COBPEMEHHBIX MAaTEpUAOB, B TOM YHCJIE HAHOMAaTEpHUAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUUYECKAS
3alUTa, 3a3€MIJIEHUE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHWHBIM MPHUHTEP, AJIEKTpOHArpeBaTelbHbIe MPHOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHuKa.



11 KJIACC

Paznen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anMmoneiCTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. BekTtop wmarHuTHOW wuHAYKUMH. [IpuHUMN
CYINEPIIO3UIIMY MAarHUTHBIX NOJeH. JINHMM MarHuTHOM MHAYKUMU. KapTuHa TMHUI MarHUTHOW MHTyKIWH T10JISI HOCTOSIHHBIX MarHUTOB.

MarnuTHOe mojie TpOBOJHMKA ¢ TOKOM. KapTWHa JMHUN MHAYKUMUM MarHUTHOTO MOJIA JJIMHHOTO HPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJIHMKA, KaTYIIKK ¢ TOkoM. OnbIT Dpcrena. BzanmoelcTBie mpoBOAHUKOB C TOKOM.

Cuinia Amriepa, €€ MOZIyJIb M HalpaBIICHUE.

Cuna Jlopenna, e€ Moaynb U HanpaBlieHUE. [[BuKeHNE 3apsyKEHHOM YacTUIIBI B OJJHOPOIHOM MarHUTHOM mofie. PaGoTa cumbl JlopeHia.

SIBneHue HIEKTPOMArHUTHOM MWHAYKIUHU. [IOoTOK BeKkTOpa MarHMTHOM WHAYKIMH. OJEKTPOJABWKYIIAs CHUJA HWHAYKUUMU. 3aKOH
3JIEKTPOMAarHUTHOM MHAyKnu Papanes.

BuxpeBoe anexTpudeckoe Mmoje. DIEKTPOJABIDKYINAs Cuila HHAYKIHMH B IPOBOJHHUKE, JBIDKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MarHUTHOM TIOJIE.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOIBIKYIIAs CHJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHu4eckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MArHUTHI, SJIEKTPOMArHUTHI, 3JEKTPOJBHUIATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHUII, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.



3aBUCUMOCTBD JIEKTPOJABUKYIIEH CUIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOI'O IIOTOKA.
SIBneHue cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOIO NOJISl KaTYIIKH C TOKOM.

HccenenoBanue necTBUSA IOCTOSSHHOIO MAarHATa HAa PAMKY C TOKOM.

HccnenoBanue sSBiIeHUs 3J1€KTPOMAarHUTHON MHIYKIUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

Konebarenprast cucrtema. CBoOOmHBIE MexaHWYeckue Koiebanus. ['apmonmueckue konebanus. [lepuon, dacrora, amrumatyna u ¢asa
koneOanuit. IlpyxuHHBIH MasTHUK. MaTeMmaTudecKuil MasTHUK. YpaBHEHHE TapMOHHMYECKHX KojeOanuid. [IpeBpaieHue sHepruu mpu
FapMOHHYECKHUX KOJIeOaHUSX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B HICATHHOM KOJEOATEIHHOM KOHTYpE. AHAJIOTUS MEXAY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHbIMU KosiebaHussmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs! JHEPTUU B UJCAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouux KoneOaHUsX. BoIHYKIeHHbIE MexaHW4yeckue koneOanus. PesoHaHc. BrIHyXIE€HHBIE AIEKTPOMArHUTHBIE
Koje0aHusl.

[lepemennbiit Tok. CHHYCOUMJAIBHBIN NEPEMEHHBIM TOK. MOUTHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAYEHHE CHJIBI
TOKA U HANPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada U TOTpeOJIEHHE SJIEKTPUUECKOM SHEPruM. OJKOJIOTHYECKHE PHCKH IPH IPOU3BOJCTBE
aneKTpo3Heprun. KynbTypa UCTIOIB30BaHMS 3JIEKTPOIHEPTUH B IOBCEITHEBHOM JKU3HM.

TexHnueckue ycTpoiicTBa 1 MPaKTUYECKOE IPUMEHEHHUE: AIEKTPUUECKHUIl 3BOHOK, TeHEpaTOp MEPEMEHHOTO TOKA, IMHUU JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojieOaTenbHON cucTeMbl (IPYKUHHBIN WM MAaTEMaTUYECKUN MAsITHHK).

Habmtonenue 3aTyxaronmx Kouebanuil.

HccnenoBanme cBOWCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmronenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

OcmmorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HAPSDKEHUST OT BPEMEHH ) AJIs DJIEKTPOMArHUTHBIX KOJICOaHHIA.

Pe3onanc npu nocnenoBaTeabHOM COETMHEHUH PE3UCTOPA, KaTYIIKA HHIYKTUBHOCTH U KOHJEHCATOpa.

Monenb TUHUY 3JIEKTPOIEepeIadH.



Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOAA MAIIBIX KOJIEOaHUI rpy3a Ha HUTH OT AJTMHBI HUTH M MaccChl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIEMH U3 MOCIIE0BATEIbHO COEIMHEHHBIX KOHACHCATOPa, KaTYIIKU U PEe3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TIHbL

MexaHuueckue BOJIHBI, ycioBUs pacnpoctpaHeHus. llepuoa. CkopocTs pacrpocTpaHeHHsl U JJIMHA BOJHBL. [lonepednble U MpoaoJibHbIE
BOJIHBIL. VIHTEepdepeHns u AUPPaKIus MEXaHUIECKIX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS U3yYeHHsI SJICKTPOMAarHUTHBIX BOJIH. B3anmuast opuenTaius BekTopoB E, B, V B anextpomaruutHoit
BomHe. (CBOMCTBAa DJNEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, TMpeJIOMICHHe, Nojsapu3anus, audpakaus, uHTepdepeHus. CKOpOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMArHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBsI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYXKAKOIIEeH Cpeibl.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HMHCTPYMEHTHI, YJIbTPAa3BYKOBAsl JIMarHOCTHKA B TEXHHUKE M
MEIHIINHE, pajap, paIuoNpuéMHUK, TENEBU30p, aHTeHHa, Tenedon, CBU-neub.

Jlemoncmpayuu

O6pazoBanue U pacIpOCTPAHEHHUE TIONIEPEUHBIX U TTPOJIOJIHHBIX BOJIH.

Konebmtonieecs Te10 kak MICTOYHUK 3BYKa.

Habmonenue otpakeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AUPpakiiuu MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9aCTOTOM KOJeOaHMil.

HccnenoBanme cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpPaKEeHUE, MPEIoOMIICHHE, ToNspu3anus, nudpakius, nHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonuHeliHoe pacipoCcTpaHeHHe CBETa B OJHOPOAHOM cpene. JIyu cBeta. ToueuHblii HCTOUHHK CBETA.

OTpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300paxeHu B TIIIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3akoOHBI MpelOMIIEHUs cBeTa. AOCONIOTHBIN Mokas3aTenb mpenomiieHus. [logHoe BHYyTpeHHee OTpa’keHHe.
[IpenenbHbIN YToOa MOJTHOTO BHYTPEHHETO OTPAKEHUSI.

Hucniepcus ceera. ClioxxHBIH cocTaB Oenoro cera. L[Ber.



CoOuparomue M pacceuBarouye JMH3bl. ToHKas JnH3a. POKYCHOE pacCTOSHHME U ONTHYECKas cuija TOHKOM smH3bL Iloctpoenue
n300pakeHN B COOMPAIONINX U pacceuBaromuX JuH3ax. @opMysa TOHKOH JIMH3bL. YBEIUYEHUE, JaBA€MOE JTMH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnosas onrtuka. Mutepdepenuuss cBera. KorepeHTHble HCTOYHHMKH. YCIIOBUS HAOMIOJEHHST MAaKCUMyMOB U MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. AudpakiuonHas pemérka. Y cioBre HaOM0JeHUS TIaBHBIX MAKCUMYMOB TP MaIGHUU MOHOXPOMATUYECKOTO CBETA Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHuueckue ycTpoHCTBa M NPAaKTUYECKOE NMPUMEHEHHE: OYKH, JIyna, (oToammapar, MPOCKIMOHHBIA ammapar, MUKpPOCKOI, TEJIEeCKOIl,
BOJIOKOHHASI ONITHKA, TU(PPAKIIMOHHAS PEHIETKA, TIOISIPOUSL.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHune, OTpaKeHHE U IpejoMieHue ceeta. OnTudeckue mpruodopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB N300paxeHU B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

Habmonenue untepdepeHInm cera.

Hab6mronenue qudpakiuuu cera.

HabGmronenue qucnepcuu certa.

IlosydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(DPAKIIMOHHON PEIIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHUA B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3zpnen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEIBHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCHMUECKOM MeXaHUKH. [locTymarel cnenuanbHOM TEOpUHM OTHOCUTENIBHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBETa B BaKyyM€, IPUHIUI OTHOCUTEIBHOCTH DNHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHU U COKPALEHUE JITUHBI.



OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13bp Macchl C 3HEPTUEl U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPTUS TIOKOS.

Paznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmovl KGAHM OGO ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (HOTOHA.

OtkpsiTue u uccnenaoBanue ¢pororddekra. Oneitel A. I'. CtoneroBa. 3akonbl Gorodddexra. YpaBuenue DiHimTerHa A GoTosddexra.
«Kpacnas rpanumna» dpotodrddekra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKoe MpUMeHeHue: (HOTOINEMEHT, (OTOAATYHK, COTHEUHas OaTapes, CBETOAHOI.

Jlemoncmpayuu

®oTo3dPeKT Ha YCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa no paccessHuto o -yactuil. Ilnanerapnas monens aroma. Iloctynarel bopa. M3nydyenue u
noryoieHne (GoTOHOB MPU Nepexoie aToMa C OJTHOTO YPOBHS SHEPIUU Ha Jpyroi. Buasl criekTpoB. CekTp ypoBHEH SHEpruu aToMa BoJ0OpOJa.

BonnoBele cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJICHHOE U3ITyYEHHE.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHNE: CIEKTPAJIbHBIN aHaIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntoienue muHeRvaThIX CIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po



DKCIIepUMEHTBHI, TI0Ka3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTkpeiTHe pagunoakTuBHOCTH. OnbIThl Pedepdopaa nmo onpenenennio cocraBa
panmoakTuBHOTO M3nydeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iIydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeWTpoHA. HykimonHas Mmoaens siapa I eitzendepra—Banenko. 3apsn sapa. MaccoBoe unciio sapa. M3oTormsbl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pactaj. ['amma-u3inydenre. 3aK0H paIiOaKTUBHOTO pacIiajia.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. JledekT Macchl spa.

SAnepusle peakuuu. JlesieHre U CUHTE3 SAEP.

Snepusiii peaktop. Tepmosimepubiii cuHTe3. [IpobneMbl M NEPCHEKTUBHI SAEPHON HHEPreTHKH. OJKOJIOTHYECKHE AaCleKThl sIEpHOI
SHEPrEeTHKHU.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.

MeTob1 HaOMIOICHHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

OdyHaamMeHTanbHbIe B3auMOoieiicTBUs. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHblii peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMMM M ACTPOPU3UKHU

Oransl pa3BUTUA acTpoHOMHUU. [IpHuKIIagHOE M MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IIAHEThI, UX BUAUMOE JIBH)KEHHE.

ConHeuHas cucrema.

Connue. Conneuynast axkTuBHOCTh. Vcrounuk oHeprum ConHua u 3BE3A. 3BE3ABI, UX OCHOBHBIE XapakTepucTUku. Jluarpamma
«CIIEKTPAJIbHBIN KJIACC — CBETMMOCTB». 3BE3/bl IJIABHOM IOCIIENOBATEIBbHOCTH. 3aBUCUMOCTb «Macca — CBETHUMOCTb» Ul 3BE3J TJIaBHOU
IIOCJIE0BATENBHOCTH. BHyTpeHHEe cTpoeHue 3BE31. COBpEMEHHBIE NPEJCTABICHUS O NMPOUCXOKIAEHUM U 3Boirounn CoslHLa M 3BE3N. OTambl
YKU3HU 3BE3].

Mueunsiii [Tyts — Hama ["anaktuka. [lonoxenne u neuxenue Connua B ['anaktuke. Tumnel ranakTuk. Paguoranaktuku 1 kBa3apbsl. YEpHbie
JBIPBI B SAPAX TAITAKTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66ua. Paszberanue ranaktuk. Teopus bonbioro B3pbiBa. PenukroBoe uzinydeHue.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnrie mpo6iieMbl aCTPOHOMUM.



Yuenuueckue nabniooenus

HaGnronennss HEeBOOPY)KEHHBIM TJ1a30M C HCIOIB30BAaHHEM KOMIBIOTEPHBIX MPUIOKEHUN ISl ONpEJeNICHHs TOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/1si CeBEpHOro MOMylapus U SpKue 3BE3/bI.

Hab6monenus B reneckon Jlynsl, raner, Maeuroro [lyru.

O0o0maroniee NnoBTOPEHUE

Ponb (u3Wku U acTpOHOMUU B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMAILHON M 3TUYECKOW cepax AeSaTeIbHOCTH YeloBeKa, POoib U
MecTO (UMK U aCTPOHOMHUHU B COBPEMEHHOW HAy4yHOW KapTHHE MHUpa, polib (U3NYECKOH Teopuu B (HOPMUPOBAHMM MPEICTABICHUN O
(bu3nueckoil KapTuHe MUpPa, MeCTO PU3UUYECKOM KapTUHBI MUpPa B 00IIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUNA O PUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenne kypca ¢puszukm 6a3oBoro ypoBHs B 11 Kiacce oCymIecTBISIETCS C YUETOM COJEPKATEIbHBIX MEXITPEIMETHBIX CBSI3EH C KypcaMu
MaTeMaTHKH, OUOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle noHamus, CBSA3aHHBIE C U3YUYEHHEM METOJOB HAYYHOIO IMO3HAHUS: SBICHUE, HAy4HBIM (akT, TuroTesa, Qpuandyeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHHE CHCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC, KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOEKIUU HA OCHU KOOPIWHAT, CIOKEHHE BEKTOPOB, IMPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIIHH,
MPU3HAKU TI0J1I00MS TPEYTOJIBHUKOB, OMPEIeTIeHNE TUIOMIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: »nekrpuueckue SBICHUS B JKMBOW MPUPOJE, KoJieOATEIbHBIC JABUKEHUS B KUBOW MPUPOJE, ONTHYCCKUE SIBJICHUS B KUBOM
MpUpPO/Ie, ICUCTBUE PaIUAlIUK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI 00pa30BaHUS KPUCTAITUYECKON PEMIETKH,
CHEKTpaJIbHBIN aHAIIN3.

I'eocpagpus: marHUTHBIE MTONIIOCAa 3€MIIH, 3aJ1€KU MarHUTHBIX PyA, GOTOCHEMKA 3eMHOM OBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSICEHUHM.

Texnonozus: TUHUM 3JEKTPOINEpenad, TeHepaTop MEPEMEHHOI0 TOKa, AJIEKTPOABUraTeNlb, MHAYKIIMOHHAS I1€4Yb, pajap, paauoNpHUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-meus, MpOeKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHas O6arapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA HNPOI'PAMMBI IO ®PUZUKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA

OcBoenue yaeOHOTro npeamera «Dusnka» Ha ypOBHE CpeaHEro oo1mero oopazoBanus (6a30BbIil YPOBEHB) JOIKHO 00ECIICUUTh JOCTHKCHHE
CJICAYIOIUX JIMYHOCTHBIX, MCTAITPECAMCTHBIX U MPECAMCTHBIX 06p330BaT€JIBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOEHUs ydeOHoro mnpeamera «dusuka» OKHBI OTpakaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaroluXcs
PYKOBOJICTBOBATbCS CPOPMUPOBAHHON BHYTPEHHEH NO3ULIMEN JIMYHOCTH, CHUCTEMON LEHHOCTHBIX OpPHUEHTAlUil, MO3UTUBHBIX BHYTPEHHUX
yOexIeH!H, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, pAaCIIMPEHUE KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B
IIPOLIECCE pealn3aliii OCHOBHBIX HAIIPaBJIICHUH BOCIIUTATEIbHON JAESTEIBHOCTH, B TOM YHCJIE B YaCTH!

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UIMH 00YUYaIOMIEroCcsi KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 00IIEeCTBa;

MPUHATHE TPAJIULMOHHBIX 00IEYETIOBEUECKUX TYMaHUCTUUECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax Ipa)IaHCKOro OOIECTBa, yUaCTBOBATh B CAaMOYIIPaBIEHUHU B 00pa30BaTeIbHON
OpraHM3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAaMH B COOTBETCTBHMHM € UX (PYHKLIMAMU U HA3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K rOCYAapCTBEHHBIM CHMBOJIaM, JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 001acTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH,
B TOM YHCJIE B I€ATEIbHOCTH YYEHOIO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

HCTETUYECKOE OTHOIIEHUE K MUPY, BKJIOYasi SCTETUKY HAyYHOTO TBOPUECTBA, MPUCYILEro PU3NIECKOM HayKe;

5) TPyA0BOr0 BOCIUTAHUS:



MHTEpEC K pa3InyHbIM cdepam npodecCHOHAIBHOW JesITeIbHOCTH, B TOM YHCIIE CB3aHHBIM C (DU3MKOW M TEXHUKOH, YMEHUE COBEpIIATh
OCO3HaHHBIN BBIOOP OyaymIeil mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3MKH Ha MPOTSKEHUU BCEH KU3HM;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

c(OPMHPOBAHHOCTH IKOJOTHUECKON KYIbTYPHI, OCO3HAHUE III00ATBLHOTI0 XapaKTepa SKOJIOTHIECKUX MPOodIiem;

IUIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUI B OKPY>KAOILIEH CpeJle HA OCHOBE 3HAHUS Li€JIel YCTOWYMBOTO pa3BUTHSI YEIOBEUECTBA;

paciIpeHue OnbITa AesITeIbHOCTH SKOJOTHUYECKOM HalPpaBJIeHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUH 10 (QU3UKE;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOH JIEATETbHOCTH, TOTOBHOCTD B IIpOIlecce U3yYeHUs (PU3UKH OCYIIECTBISTh MPOSKTHYIO U HCCIEI0BATENBCKYIO
JESATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe 1eliCTBUS
Bba3oBble Jlornueckue AeicCTBHA:
CaMOCTOSITENIbHO (POPMYIIMPOBATh U AKTYaJIM3UPOBATh NMPOOJIEMY, pacCMAaTPUBaTh €€ BCECTOPOHHE;
OIIPEAEIATD LENIN AEITEIbHOCTH, 3aJaBaTh apaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;
pa3pabatbIBaTh IJIaH pelIeHHs] TPOOIEMBbI C YUETOM aHAIM3a UMEIOLIUXCS MaTepPUATIbHBIX M HEMAaTepUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBEI B IESTEILHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLICHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;
KOOPAMHUPOBATh U BBITOIHATH padOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBarebckue AeiCTBHA:
BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOI HAyKH;
BJIaJIeTh HaBBIKAMU YUEOHO-HMCCIEI0BATEIbCKON W TMPOEKTHOW NEeATeNbHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pelIeHHs 33/1a4 (U3NUYECKOTO COAEepHKaHMs, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMUS,
BJIaJIETh BUJAAMU JIEATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHMS, €r0 MHTEpIpPEeTaluy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
y4EOHBIX CUTYallUsX, B TOM YHCIIE IIPU CO3JIaHUH Y4EOHBIX MPOEKTOB B 00J1aCTH (PUBHKH;



BBIABJIATE HNPUYUMHHO-CIICACTBCHHBIC CBA3HM U AKTYAJIM3UPOBATH 3a4ady, BbLABUIATb THIIOTC3Y e€ pelICHNA, HAXOAUTb APryMCHTHI JIA
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a]JaBaTh IApAMETPhl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MIOJYYEHHBIE B XOJI€ PELLICHUS 3aJa4l Pe3yJIbTaThl, KpUTHUECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE
B HOBBIX yCJIOBUSX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN NEATEILHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DUBUKH;

AaBaTb OLICHKY HOBbBIM CUTYyallUsAM, OLICHHUBATb HpI/I06peTéHHBIfl OIIBIT,

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B IPAKTUUECKYIO 001aCTh )KU3HEACITEIbHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX YUEOHBIX IIPEIMETOB,;

BbBIJIBUT'aTbh HOBBIC UJICH, IPCAJIaraTb OpUIrnHaJIbHBIC MIOAXO0AbI 1 PCIICHUA,

CTaBUThb HpO6JICMI)I " 3aJia4yu, JOIMYyCKaroImure aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undgopmanmeii:

BJIaJIeTh HaBbIKAMH INOJIY4YEHUs MH(POpMALMU (PU3MUECKOTO COAEpKaHHs M3 MCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATENBHO OCYILECTBIATh
MOUCK, aHAJIN3, CHCTEMATU3AINI0 ¥ HHTEPIPETAINIO HH(POPMAIMH PA3IMYHBIX BUIOB U (HOPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCMOJIb30BaTh CPEJICTBA HH(GOPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTMH B PpEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHU3alMOHHBIX 3a/a4 ¢ COONI0/IeHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKHU O€30MAaCHOCTH, T'MTHEHBI, pecypcocOepeKeHMs, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHMS B pa3INYHBIX opMaTax ¢ yu€TOM Ha3HauYeHUSI HHPOPMAIUH U 1IeJIeBOM ayAUTOpUH, BEIOUpast
ONTUMAJIbHYIO (POPMY NPEJCTABICHUS U BU3YaTH3aALHH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:
OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYaIlMi U CMATYaTh KOH(MIUKTHI;
pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIyaIbHOH paboThI;
BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBHI ¢ yU4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KA0Tr0 WieHa KOJIJIEKTUBA;
MPUHUMATh 1€ COBMECTHOM MAESITEeThbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS MO €€ NOCTHKEHUIO: COCTaBIAThH IJIaH
JeWCTBUH, pacrpeesiaTh PoJiu C yU€TOM MHEHUH Y4aCTHHKOB, 00OCYX/1aTh pe3yJbTaThl COBMECTHOM palboOTHI;
OLIEHUBATh KaY€CTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHHKA KOMaH bl B OOIIUI pe3ynabTar Mo pa3paboTaHHBIM KPUTEPUSIM;
IpesiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MTO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONW 3HAYUMOCTH;



OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyallUAX, HOPOSABIIATHL TBOPUYCCTBO U B006pa)K€HI/Ie, OBITE
WHHUITUATHUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranmusanus:
CaMOCTOSITENIHO OCYIIECTBIISITh MO3HABATEIbHYIO NIEATENBHOCTh B 00MAaCTH (DPU3MKH M aCTPOHOMHH, BBIABISATH MPOOJIEMBI, CTAaBUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISITh IJIaH PEIICHUS Pacu€THBIX M Ka4eCTBEHHBIX 3ajiay, IJIaH BBIMOJHEHHS MPAKTHUYECKOH paboThl ¢ y4EToM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHHUIA;
JlaBaTh OLEHKY HOBBIM CUTYaIHUsIM;
pacimupsaTh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
JIeNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PEILICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHHIO SPYAULUU B OOJACTH (PU3HMKH, MOCTOSIHHO IOBBINIATH CBOW 00pa30BaTENbHBIA M
KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, JMOIHOHAJIBLHBIN HHTELICKT:
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIETISM;
BJIa/IETh HaBbIKAMM MO3HABATEJIbHOMN pedieKCUM KaKk OCO3HAHUSI COBEPILIAEMBIX NEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;
UCIOJIb30BaTh MPUEMBI pedIeKCHUN IS OLIEHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;
MPUHUMATh ce0s, TOHUMAsi CBOM HEJAOCTATKH U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B npornecce noctukeHuss TUYHOCTHBIX PE3YJIbTATOB OCBOCHMSI IMPOrpaMMbl 1O (puU3MKe sl YPOBHSI CpeqHero oOuiero oOpa3oBaHHs Yy
00y4aroIUXCsl COBEPILIEHCTBYETCS YMOLIMOHAIBHBIN HHTEJUIEKT, MTpeIoiararouii ¢copMUpOBAaHHOCTE!
CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BHJIETh HAIPABICHHS Pa3BUTHS COOCTBEHHOM
SMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;



CaMOpPETyJMPOBAaHUS, BKJIIOYAIOIIEIO CAaMOKOHTPOJIb, YMEHHE IPUHUMAaThb OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K YMOIIMOHAILHBIM U3MEHEHUSIM U TIPOSIBIISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTHXKEHUIO LN U YCIeXy, ONTUMU3M, HHUIMATUBHOCTh, YMEHHE JIEHCTBOBATD
UCXOJISl U3 CBOMX BO3MOXKHOCTEH;

AMIATHH, BKIIOYAIONICH CIMOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE IPYTUX, YUYUTHIBATh €r0 MPU OCYIICCTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLICHHS C APYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSBISATH MHTEpEC U
pazpemiats KOHGIUKTHI.

IHNPEAMETHBIE PE3YJBTATHBI

K konmy oOyuenust B 10 kiacce mpeaMeTHbIE pe3y/bTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTbh C(HOPMUPOBAHHOCTH Y OO0YYarOIIUXCS
YMEHHUI:

JI€MOHCTPUPOBATh HA IPUMeEpax pojb U MECTO (PU3UKU B (POPMHUPOBAHMH COBPEMEHHON Hay4YHOM KapTHHBI MHpa, B pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN JESTEIBHOCTH JHOJEH;

YUUTHIBaTh TPAHUIIBI IPUMEHEHUS! U3YUYEHHBIX (U3NYECKUX MOJeNel: MaTepuanbHas Touka, HHepLUalbHas cucTemMa oTcuéra, abCoJIIOTHO
TBEPJI0€ TEJNO, UJICANIbHBIN ra3, MOAEIN CTPOEHUS ra30B, )KUIAKOCTEH U TBEPABIX TeJ, TOUSUHBIN IEKTPUUECKUI 3aps]] IPU PELIeHUN (PU3NIECKUX
3a1ad;

pacrno3HaBaTh (U3NYECKUE SBJIEHMS (MIPOLIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISPHO-KMHETUYECKOW TeOopuu
CTPOEHHMSI BEIIECTBA U NEKTPOAMHAMHUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaJIEHUE Tell, ABUKEHHE 110
OKpY>KHOCTH, MHEpLIUs, B3auMojieiicTBue Tei, Auddys3us, OpoyHOBCKOE BUKEHUE, CTPOSHHUE KUAKOCTEH U TBEPABIX TN, H3MEHEHHE 00bEMa Te
IIPU HarpeBaHUM (OXJIAXIEHUH), TEIUIOBOE paBHOBECUE, UCTIApEHHEe, KOHCHCAIUs, [UIaBJICHUEe, KPUCTAJUIU3allisl, KUIIEHUE, BIaXXHOCTh BO3/yXa,
MTOBBIIICHNE JIABJICHHS Ta3a IIPHU €r0 HarPEBAHHMM B 3aKPBITOM COCYZE, CBS3b MEXKIY ITapaMeTPaMH COCTOSIHUS ra3a B U30MPOLECCaX, JIEKTPU3ALU
TeJ, B3aMMOJEHCTBHUE 3aps/10B;

OIMCHIBATh MEXAHWYECKOE JBIIKEHHUE, UCIIONb3Ys (PU3NYECKHe BETMUMHBL: KOOPJIUHATA, TyTh, IEpEMEIEHIE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, cuiia, UMIyJIbC Teja, KUHEeTHYEeCKasl SHEPrusi, MOTeHIHAIbHAs SHEPTUs, MeXaHuyeckas paboTa, MeXaHH4ecKass MOLTHOCTb; NMPH ONHCAHUU
MPaBWJIbHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €AMHUIIbI, HAXOAUTh (OPMYJIbL, CBS3bIBAIOLINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMUY;

OIMCHIBATh U3YyUCHHbIE TEIIOBBIE CBOICTBA TEJ M TEIUIOBBIE SIBJICHHUS, UCIONIB3YS (U3NYECKHE BEIMUYMHBI: AAaBJICHHE ras3a, TeMIepaTypa,
CPEIHssl KWHETUYECKasl YHEPTUsl Xa0TUYECKOTO JBUKEHUSI MOJIEKYJI, CPEIHEKBAAPATUYHAsL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOThI, BHYTPEHH 151



sHeprusi, pabora ra3a, kodGGUIMEHT MOJIE3HOTO NEHCTBUS TEIJIOBOTO JIBHUTATEIIST, IPU OMHUCAHWUU MPABUIBHO TPAKTOBATH (PUIWUCCKUN CMBICI
UCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYEHUS W CIUHUIBI, HAXOMUTh (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMU
BEIMYHHAM,

OMHCHIBAaTh M3YyYCHHBIE DJICKTPUUECKHE CBOWCTBA BEIIECTBA M AJICKTPUYECKUE SBIECHUS (IIPOIECCHI), UCIONB3YS (PU3MUECKHE BEIMYHHBIL:
ANEKTPUUYCCKUH 3apsi]l, SMEKTPUIECKOE MOJIe, HANPSHKEHHOCTD IMOJISA, TIOTEHIIUAN, PA3HOCTh MOTEHIIUAJIOB; TIPU OMKMCAHUU MPABUILHO TPAKTOBATH
(U3HYECKUN CMBICI HCIIONB3YEMBIX BEITUYHH, UX 0003HAUCHUS U CIMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (PU3NICCKYIO BETUIHHY
C IpYTrUMH BEIMYNHAMU,

aHAIM3UPOBATh (PU3HUECKUE MPOIIECCHl U SABIICHUS, UCIIONIb3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIBL: 3aKOH BceMupHoro tsrotenus, I, 11 u Il
3aKkOoHBI HBIOTOHA, 3aKOH COXPAHCHUS MEXAHWYECKOW HHEPruH, 3aKOH COXPAHCHHUS WMITYJIbCA, MPUHIUI CYIEPIIO3UIIUU CHJI, TPHHIIUI
paBHOMPABUS WHEPIHUATBHBIX CUCTEM OTCUYETA, MOJEKYJISIPHO-KUHETHYECKYI0 TCOPHIO CTPOCHHS BEIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEH
KMHETUYECKOM HHEPruM TEIUIOBOTO JIBMYKEHUS MOJIEKYJT ¢ abCOJIOTHOM TeMmmepaTypoid, MEepBbI 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa, 3akoH KylnoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTUYE€CKOE BBIPAKEHUE U YCIOBUS
(rpanuLbl, 00J1ACTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TNPUHIUIBI JCWCTBHS MAIIWH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3inyarh YCIOBHS HX 0€301macHOro
HCIIOJIb30BAHMS B IIOBCEIHCBHOM JKH3HU,

BBITIONHSATH DKCIEPUMEHTHI 110 MCCIEA0BaHUI0 (PU3UYECKHUX SBICHUHM U MPOLIECCOB C UCIIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEpPEHUH,
pu 3ToM (POpMYJIMPOBATH MPOOJIEMy/3aladyy M TUIOTE3Y y4eOHOTO IKCIEPUMEHTa, COOMpPATh YCTAaHOBKY W3 MPEIJIOKEHHOTO0 00OpYIOBaHMS,
MIPOBOIMTH OMBIT U POPMYITHUPOBATEH BHIBO/IBI;

OCYIIIECTBISTh MPSMbIE U KOCBEHHBIE W3MEpEHHUs (PU3UYECKHX BEIUYUH, TMPU ITOM BBIOMPATh ONTUMANIBHBINA CIIOCOO W3MEpEeHUs u
MCIOJIb30BaTh U3BECTHBIE METO/IbI OIEHKH MOTPEIIHOCTEeH N3MEPEHUIl;

WCCIICJIOBATh 3aBUCHMOCTH MEXAYy (DH3UYECKMMH BEIMYMHAMU C WCIOJIH30BAHUEM IMPSAMBIX H3MEPEHUH, NPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTATHl MOJYYCHHOH 3aBHCHUMOCTH (PU3WYCCKUX BEIMYMH B BHIC TAOMUIl W TpaduKOB, NeiIaTh BBIBOIBI IO
pe3ynbTaTam HCCle0BaHuUS;

coOroAaTh mpaBuiia 0€30MacHOro TPy/ia MPHU MPOBEICHUHU UCCIIEIOBAaHUI B paMKaX y4eOHOTO SKCIIEPUMEHTa, YIeOHO-UCCIIeI0BATENbCKOM
Y TIPOEKTHOM JIEATENBHOCTH C UCIIOJIE30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOTO 00OPYIOBAHHUS,

pemiats pacdEéTHBIC 3aJlauMl C SBHO 3aJaHHON (PH3UYECKOW MOJCIBIO, UCTOIB3Ysl (PM3UYeCKHe 3aKOHBI W NMPHUHIIMITEI, HA OCHOBE aHAJIN3a
YCIIOBUS 33724l BBIOMPATH (PU3HYECKYIO MOJIEIb, BBIACIATh (PU3NUYCCKUE BEITUYHHBI U (HOPMYIIBI, HEOOXOIUMBIC JUIS €€ pelieHHs], TIPOBOJIUTH
pacuéThl U OLIEHUBATH PEATLHOCTh MOTYYSHHOTO 3HAYCHUS (PU3NYECKON BETHUHHBI,

peliaTh KayecTBeHHbBIE 3aJaud: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIETIOYKY PACCYXJACHHH C OMOpPOl Ha M3YyUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS;



WCIIOJIb30BaTh TIPU PEIICHUH YYeOHBIX 3aJad COBPEMEHHbIE WH()OPMAIMOHHBIC TEXHOJOTHH MJI TIOUCKA, CTPYKTYPUPOBAHHSI,
WHTEPIPETAIIMA U TPEJCTABICHUS Y4eOHOW W HAYYHO-TIOMYJISPHONH HH(POpPMAIUH, IMOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMylo HH(OPMAILIHUIO;

MIPUBOJIUTH MPUMEPHl BKIAJa POCCUUCKHX U 3apyOEKHBIX y4EHBIX-(DM3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHUE TEXHUKH U TEXHOJIOTUH;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUS 0 (pr3MKe B MOBCEJHEBHOM JKU3HU 7151 oOecreueHus: 6e30MacHOCTH pU 00paIleHnH ¢ prudopamu U
TEXHUYECKUMH YCTPOMCTBAMH, AJI1 COXPAHEHHUSI 3I0POBbS U COOIIOACHUS HOPM HKOJIOTMYECKOTO MOBEJCHHUS B OKpYKaloIe cpee;

paboTaTh B TpynHme C BBHIMOJIHEHHEM PA3IUYHBIX COLHUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYIIbI, PAUOHAIBHO PACHPEICIITh
00sI3aHHOCTH ¥ TUTAHUPOBATH JIEATEIFHOCTh B HECTAHIAPTHBIX CUTYallHsAX, aJCKBATHO OICHUBATHh BKJIAJ KaXJIOTO W3 YYaCTHHKOB TPYIIHI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.

K xonmy oOyuenus B 11 Kjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)kaTb CPOPMHUPOBAHHOCTH Y OOYUaIOIIUXCS
YMEHHUI:

JEMOHCTPHPOBATH Ha MPUMEPAX POJIH U MECTO (PM3HKHU B (DOPMHUPOBAHHH COBPEMECHHON HAyYHOW KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHON
TEXHHUKHU ¥ TEXHOJIOTUH, B MPAKTUICCKOU JEATSILHOCTH JIFOJICH, IIEIOCTHOCTh U €IMHCTBO (PU3NICCKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBl IPUMEHEHHS] U3YUEHHBIX (PU3NYECKUX MOJENeH: TOUeUHBIA SIEKTPUUECKUN 3apsf, JIyd CBETa, TOUEUHBIH HCTOYHHUK
CBETa, AJIepHAas MOJIENb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO Si/Ipa MpHY PelIeHNH PU3NIECKUX 33/]1aY;

pacro3HaBaTh (PU3UUYECKHe SABJICHHUS (MPOLIECCh) U OOBACHATH MX HA OCHOBE 3aKOHOB OJJICKTPOJWHAMUKHM M KBAaHTOBOW (DU3UKH:
ANEKTPUYECKasi POBOJUMOCTH, TEIIJIOBOE, CBETOBOE, XUMUUYECKOE, MAaTHUTHOE JIEUCTBHS TOKA, B3aMMOJIEHCTBHE MarHUTOB, AJIEKTPOMAarHUTHAS
WHIYKIHS, TeACTBUE MArHUTHOTO TOJISl HAa TPOBOJHUK C TOKOM U JIBUKYITUICS 3apsii, SJ€KTPOMarHUTHbIE KOJeOaHus U BOJHBI, IPSIMOJIHHEHHOE
pacmipocTpaHEeHHE CBETa, OTpaXKEHHE, MpeToMIIeHHe, HHTephepeHIns, TudpaKkiys U ToIspu3alis CBeTa, JUCIePCUs cBeTa, (POTOINEKTPHUUECK Ui
abdext (dhoroaddekt), cBeTOBOe MaBlieHHWE, BO3HUKHOBEHHME JIMHEWUYATOTO CIIEKTpa aTroMa BOJOpOJa, C€CTECTBEHHAas W HWCKYCCTBEHHAs
PaINOaKTUBHOCTB;

OTHCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MATHUTHBIC, ONTHYECKUE, DIIEKTPUIECKYIO POBOIUMOCTD PA3IUYHbBIX CPEI) U
ANEKTPOMATrHUTHBIC SIBICHUS (TPOIIECCHI), HCTONB3ysd (GU3MUECKUE BETUYMHBL: dJIEKTPUUECKUN 3apsjl, CHUIa TOKa, IEKTPUUYECKOE HAMpsKEHUE,
ANEKTPUYECKOE COMPOTHBIICHUE, PA3HOCTh MOTEHIIMANIOB, JJCKTPOABIDKYIIAs chila, paboTa TOKA, MHIYKIUS MArHUTHOTO TOJIS, CHiia Amrepa,
cuna JlopeHnia, HHIYKTUBHOCTh KAaTYIIKH, YHEPTHS SJIEKTPUUECKOTO0 M MArHUTHOTO TOJICH, MEepUOoJ M YacToTa KoJeOaHWil B KoyeOaTeIhHOM
KOHTYpE, 3apsij ¥ Chjla TOKa B IIPOIIECCEe TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KOJeOaHmid, JOKYCHOE pacCTOSTHUE W ONTUYECKas CUJjla JIMH3bI, TpU
OMHMCAaHUU TPABUILHO TPAKTOBATh (UIUYECKUN CMBICT HKCIONB3YEMbIX BEIWYMH, UX OOO3HAYEHUS W EIAWHHIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;



OIHCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, UCTIONB3YsI (PU3NYCCKUE BEIIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YAaCTOTA CBETA, SHEPTHUS U UMIYIIbC (POTOHA, IEPUOJ IMOTypacIiajia, SHEPTUS CBSI3U aTOMHBIX SIAICP, MPU ONMMMCAHUU TPABHIILHO TPAKTOBATH
(bU3UYECKUI CMBICIT HCTIOJB3YEMbIX BEIMUNH, UX 0003HAYEHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUYUHY
C IPYTUMH BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNUE (DU3NYECKON BETUYHHBI,

aHATM3UPOBATH (DU3MUECKUE MPOIIECCHI U SBICHUS, UCTIONIB3Ys (PM3HUECKHUE 3aKOHBI U MPUHIUILL: 3aK0OH OMa, 3aKOHBI TIOCIIEI0BATEIIEHOTO
W TApaJUIeIbHOTO COCIWHEHUS MPOBOJHMKOB, 3akOoH Jxoyma—JIeHna, 3aKOH JJIEKTPOMAarHUTHOW WHIAYKLUHMH, 3aKOH MPSIMOJMHEHHOIO
pacipoCcTpaHEHHs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHHsI CBETa, ypaBHeHUe DifHiTelHa 11t (oTorddekTa, 3aK0OH COXpaHEHHUS
SHEPTUM, 3aKOH COXPAHEHUs HUMITYJIbCa, 3aKOH COXPAHEHMS AIIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHMs MacCOBOIO 4YMCIIa, NOCTyJlaTel bopa,
3aKOH PAJUOAKTHBHOTO pacraga, NMpH 3TOM pa3iudarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAXKCHHE U YCIIOBHUS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

ONpeEATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO 1OJISl IPOBOJHUKA C TOKOM, CHIIbl AMIiepa U cuiibl JIopeHna;

CTPOUTDH U ONUCHIBATh U300paKEHHE, CO3/ITaBaeMOE IIJIOCKUM 3€pKaJIOM, TOHKOH JIMH301;

BBITIONTHSATE 3KCIICPUMEHTHI TI0 MCCIICIOBAHUIO (DM3MUECKHUX SBJICHHN W MPOIECCOB C UCIOIB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPCHUN:
pu 3ToM (GOPMYITHPOBATH MPOOJIEeMy/3a1ady W THUIOTE3y Y4eOHOTrO IKCIEPHMEHTa, COOMpPATh YCTAaHOBKY U3 IMPEIJIOKEHHOTO O0OPYIOBAHMSI,
MIPOBOMTH OMBIT U (OPMYTUPOBATH BHIBOIBI;

OCYIIECTBISTh MPSMbIE U KOCBEHHBIE W3MEpeHUs (PU3UYECKHX BEIUYUH, TMPU ITOM BBIOMPATh ONTUMANIBHBINA CIOCOO W3MEpEeHUs u
HCIOJIb30BAaTh U3BECTHHIE METObI OLIECHKH MOTPEITHOCTEN U3MEPEHHI;

WCCIIE0BAaTh 3aBUCUMOCTH (M3MYECKUX BEIMYMH C HCIOJB30BAaHUEM MPSAMBIX HM3MEPEHHUH: MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKkcupoBaTh pe3yabTaThl MOMYYEHHOW 3aBHCHUMOCTH (PM3MYECKHX BEIMYUH B BHJE TaONHIl W TpaduKOB, Ne1aTh BHIBOJBI MO pe3ylbTaTaM
HCCIICIOBAHUS,

coOmro1aTh TpaBmiIa 0E30MaCHOTO TPy/Aa MPH MPOBEACHUHN UCCIEOBAaHUN B paMKaX y4eOHOTO SKCIIEPUMEHTA, yueOHO-UCCIIeI0BATENbCKOM
Y TIPOCKTHOM IEATEILHOCTH C HUCTOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO 000PYI0BAHNS,

pemars pacy€THbBIE 3aJa4ydl C SBHO 3aJaHHON (PU3MYECKOW MOENbI0, UCTONb3Ys (pU3MYecKre 3aKOHBI W MPUHIIUIBI, Ha OCHOBE aHAJIM3a
yCIOBUS 33/1a4Ml BBHIOMPATh (PU3UYECKYIO MOJIEJb, BBLACTATh (PU3NYECKUE BETUYMHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pelIeHHs], TPOBOAUTH
pacuéThl U OLIEHUBATH PEATLHOCTh MOTYYCHHOTO 3HAYeHUS (PU3NYECKON BETHUHHBI,

pelaTh KayeCTBEHHBIE 3a/1aUd: BBICTPAMBATh JIOTMYECKU HEMPOTUBOPEUYUBYIO IEMOYKY PACCYKACHUU C OMOPOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS,

WCIIONIb30BaTh TIPU pEIIeHMH Y4YeOHBIX 3aJad COBpEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTUU [UIsl TOMCKA, CTPYKTYpHUPOBAaHWUS,
WHTEPIPETAlMM U TPEICTABICHUS Y4eOHOW W HAyYHO-TIOMYJISPHON HH(POpPMAIUH, IMOJYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHATM3UPOBATH MOJIy9aeMy0 HH(POPMAIIHIO;



OOBSICHSITh TPUHIIUIIBI JEHCTBUS MAIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh yCIOBHS UX 0E30MaCHOTO HCIIOIH30BaHUS B
IMOBCEAHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUHUCKUX M 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUCCKHUE 3HAHMS 110 (PU3MKE B MIOBCEAHEBHOW XKHU3HHU I 00ecriedeHus 0€30MacHOCTH MPpH 0OpalieHnu ¢ mpudopaMu u
TEXHUYECKUMH YCTPOUCTBAMH, JJISI COXPAHCHHUS 3I0POBbS U COOTFOICHUS HOPM IKOJIOTHYECKOTO IMMOBECHIS B OKPY KAIOIIEH cpeie;

paboTaTh B TpyHme C BBHIMOJIHEHHEM PA3IUYHBIX COIUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYMINbI, PALMOHAIBHO pPACIPEAEsNTh
00513aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, a/IEKBATHO OIICHMBATH BKJIAJ KaXKJIOTO M3 YYaCTHUKOB T'PYMIBI B
pelieHne paccMaTpruBaeMon MpooOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
MpPOrpamMmblI Bcero oOpa3oBaTe/IbHBIE pecypchl
padoTshI padoThbI
Paznen 1. PUBUKA U METOAbI HAYUYHOI'O IIO3HAHUS
()
1.1 VSHHIEE T METOABT HAYHHOTO 2 https://m.edso0.ru/AVIAWVNQO
MO3HAHHSI
Htoro o pazaeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemarnka 1 https://m.edso0o.ru/SNO2MCWXU
2.2 JluHamuka https://m.edsoo.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXpPAaHEHHUS B MEXaHHUKE 1 1 https://m.edso00.ru/86NRCXHA7
Hroro mo pazueny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
3.1 OCHOBbI MOJIEKYIApHIO- 9 1 https://m.edso00.ru/HRGVS8NOPE
KHHETHYECKOW TCOPHHU
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 | PETATHBIE COCTOTHIA BEMIECTR 5 https://m.eds00.ru/HSM355JCH
da3oBbIe IEPEXOIbI
Hroro no pazneny 24
Paznen 4. JJIEKTPOJINHAMMUNKA
4.1 ‘ DneKkTpocTaThka 10 https://m.edsoo.ru/LSRP72QLI
4.2 ‘ [ToCTOSTHHBIN PTEKTPUYSCKUH TOK. 12 https://m.edsoo0.ru/GEWTDOQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B pa3nu4HbIX cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoTsbI
Paznen 1. JIEKTPOJAUHAMUKA
M .
11 ATHHTHOE NOE. EKTPOMATHHTHAL 11 2 3 https://m.edso0.ru/Z2Q390NG8
WHIYKIIHS
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CRAMIHCCINC 1 SNCKTPOMATHHIHBIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJieOaHus
29 MexaHndecKre U 3JIEKTPOMarHUTHEBIC 5 1 https://m.edso0.ruWOT6385V 1
BOJIHBI
2.3 Ontrka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielIMANIbHON Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIBHOCTH
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITHUKHA 6 https://m.edsoo.ru/SBWO0VAWQORS
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATomHOE ApO 5 1 https://m.edso0.ru/97MC9DZXQ
Wroro no pazneny 15



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OEeMEHTHI ACTPOHOMUHU U

5.1 7 1 https://m.edsoo.ru/3EOD6KXI9
acTpo(U3HUKH
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 ‘ O0o0m1aroIIee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 6 7
[MTPOI'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®du3uka — HayKa 0 IpUpo/ie.
HayuHbie MeTOIbI TO3HAHUS
OKpY’KaIOIIero MUpa

Ponb 1 mecTo usuku B
(hopMUPOBaHUU COBPEMEHHOM
Hay4HOU KapTHUHBI MUpa, B
HpaKTquCKOﬁ ACATCIIbHOCTH
Ioaen

MexaHuyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO IBUKEHHUS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHUE

BxoHOM KOHTPOJIb

02.09

08.09

09.09

15.09

https://m.edsoo.ru/Y XGQSPM1P

https://m.edso0.ru/8HSXWFFVO

https://m.eds00.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBH>KeHUE. PaBHOYCKOpEHHOE
MPSIMOJIMHENHOE ABUKEHHE

16.09

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE TTaieHHE.
Yckopenue cBOOOTHOTO
ImagCHUuA

KpuBonuHeliHOE 1BUXKEHHE.
JIBr>KeHHEe MaTepraIbHOU

22.09

23.09

https://m.edsoo.ru/MXPLZ1X8J

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

TOYKH 110 OKPY>KHOCTH

10

[IpyHIMII OTHOCUTEIBHOCTH
lNanmnes. MaepuuanbsHble
cucreMsl orcyera. [lepBoiid
3akoH Herotona

Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropoit
3akoH HproToHa 111
MaTepHaIbHON TOUKH

Tperuii 3akon HerotoHa s
MaTepHaIbHBIX TOUEK

29.09

30.09

06.10

https://m.edso00.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOTO TATOTEHUSI.

Cuna tspxectu. [lepBas
KOCMHUYecKasi CKOPOCTb

07.10

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpoTUBIICHUS
MIpH ABMOKEHUH TEla B
KHUJIKOCTH WU Taze

IloctynarensHoe 1
BpalaTeabHoe IBUKEHHE
abCOIOTHO TBEPOTO Tena.
MowmeHnT cuisl. [1nedo cuisl.
YcnoBus paBHOBECUS
TBEPAOIO Tena

NMnynsc maTepuaibHOU
TOYKH, CUCTEMBI

13.10

14.10.

20.10

21.10

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

MaTepualbHBIX TOUEK.
Nmnynbe cumbl. 3akoH
COXPaHEHHUS UMITYJIbCA.
PeaktuBHOE ABMXEHUE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuanbHOR TOUKH.
Teopema 06 n3mMeHeHnu
KMHETHYECKOH SHepruu

27.10

https://m.edsoo.ru/J1VV59L.28B

17

18

19

[TorenmanpHas 3HEPTHSL.
[ToTrenumanpHas SHEpPIrust
ynpyro nehopMUpOBaHHON
npyxunbl. [loTenmansHas
SHEprus Tena BOIU3H
ITOBEPXHOCTU 3€MJIU

[ToTrenumanpHele U
HEMOTEHIUAIbHbIE CUIIBI.
CBs13b paboThI
HEMOTEHIUATbHBIX CHJI C
M3MEHEHHEM MeXaHUUYECKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPTUU

JlaGopatopHnas pabora
«MccnenoBanue cBa3u pabOThI
CHJTBI C I3MEHEHUEM
MEXaHUYECKOH YHEPTHHU Tela
Ha MPUMEPE PACTHKCHUS
PE3MHOBOTO KTyTa»

10.11

11.11

17.11

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

20

KonrponsHas pabora o Teme
«Kunematuka. JlmHamuka.
3aKOHBI COXpPaHEHUS B
MEXaHHUKE»

18.11

https://m.edsoo.ru/LNM6EK6YY

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe
neuxenue. Auddysus

2411

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUS U
B3aUMOJCUCTBHS YACTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKUIKOCTEH U TBEPIBIX
Te

25.11

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuecto
BenrecTna. IlocTosHnas
ABorazipo

01.12

https://m.edsoo.ru/FL1BAQD13

24

25

26

27

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHnue.
[Ikana remnepatyp Llenbcus

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPTUM JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

3akoH J/lampToHa. ["a30BbIC
3aKOHBI

02.12

08.12

09.12

15.12

https://m.edsoo.ru/WPNY60QA8Z

https://m.edsoo.ru/UKJFVVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

28

29

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
MEKIy MapameTpaMu
COCTOSIHHSI Pa3pPEKESHHOTO
raza»

N3onporieccel B ueanbHOM

rase u ux rpapuieckoe
MIpe/ICTaBICHHE

16.12

22.12

https://m.edso0.ru/35DBLKT96

https://m.edso0.ru/0OZJ3KZNJ5

30

31

Bnyrtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI
U CHIOCOObI €€ N3MEHEHUS.
KonnuecTBo TennoTsl u
pa0ota. BHyTpeHHss sHeprus
OJTHOATOMHOT'0 UJI€aJIbHOTIO
rasa

Bunael Teruionepenaun

23.12

29.12

https://m.eds00.ru/9JOITVXI8

https://m.edso0.ru/36JJ120W9

32

33

34

35

VY neapHas TEMI0EMKOCTD
BeniecTBa. KonnaecTBo
TEIUIOTHI TP TEIIONEepeaaye.
AmabaTHBIN mpoIecc

[IepBblii 3aK0H
TEPMOJUHAMUKHU U €T0
IIPUMEHEHHE K U30MpoLeccam
Heo6paTumocTs nporeccoB B
npupoje. Bropoii 3akoH
TEPMOJUHAMUKHU

[Tpunmun nevicreus u KT/
TEIJIOBOM MalllUHBI

30.12

12.01

13.01

19.01

https://m.edso0.ru/5K3Y4H86L

https://m.edsoo.ru/2HO6R3GAS

https://m.edso0.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC

36

IMuxn Kapno u ero KII{

20.01

https://m.edsoo.ru/4AXPSAQV7M

37

38

DKOJIOTUYECKHE TTPOOIEMBI
TETIOIHEPTETHUKH
O6o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOTUHAMUKI

26.01

27.01

https://m.edsoo.ru/P07ZMY M8

https://m.edsoo.ru/9EKZ0DDWP

39

KonrponsHas pabora o Teme
«MonekynsipHast HU3HKa.
OCHOBBI TEPMOTTHAMHKI

02.02

https://m.edsoo.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHleHcanus. Mcnapenue n
KHUIIEHUE

03.02

https://m.edso0.ru/X480Q078EE

41

42

43

44

AOGCOIIOTHAS M OTHOCUTEIbHAS
BJI&KHOCTB BO3/yXa.
Hacsiennsiit nap

TBépmoe Teno.
Kpucrannuueckue n
amopdHbIe Tena. AHU30TPONHS
CBOWCTB KpHUCTAILIOB. JKuakue
Kkpuctaibsl. CoBpeMEHHbIE
MaTrepHuabl

[1naBneHne U KpUCTATUTA3AIIHSL.
Y aenbHas TETUIOTA MJIABICHHUS.
CyOmmmariust

YpaBHEHHUE TEIIOBOTO
OaylaHca

09.02

10.02

16.02

17.02

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/0lUXGN2I11

45

DneKkTpu3aIus Tel.
OnexkTpuyeckuii 3apsia. [[Ba

24.02

https://m.edso00.ru/QJ2S7TWSBM



https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

BHUJIa SJICKTPUYICCKHUX 3aps/10B

46

47

48

49

50

51

[IpoBOHUKH, TUATEKTPUKHU U
MOJIYITPOBOJIHUKH. 3aKOH
COXpaHEHHUS JIEKTPUUYECKOTO
3apsa

B3aumoneiicTBre 3apsioB.
3akoH Kynona. Toueunbrit
BJIEKTPUYECKUN 3apsil

Hanpsx€HHOCTh
3JIEKTPUYECKOTO MOJIA.
[IpuHIMn cynepno3unuu
3NEKTpUYECKUX nojei. JInnuu
HANPSKEHHOCTH

Pa6oTa cui
AJIEKTPOCTATUYECKOTO MOJISA.
ITorenmuan. Pa3nocth
MOTEHI[UATIOB

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC.
Z[I/IBJ'IGKTpI/I‘-ICCKaSI
MMPOHUIIACMOCTDb

DIIEKTPOEMKOCTb.
Konnencarop

02.03

03.03

09.03

10.03

16.03

17.03

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

https://m.edso0.ru/12P25312Z7

https://m.edsoo.ru/B1UPRD52W

52

53

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTOpa. JHEeprus
3apsOKEHHOTO KOHJIEHCATOpa

JlaGopatopHnas pabora
"N3mepenue 3neKTpOEMKOCTH

23.03

24.03

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

KOHJieHcaTopa"

54

[Tpuniun nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMPOBAJIBLHOTO amnmnapara,
CTPYHHOTI'O IIPUHTEPA.
DNeKTpocTaTUYeCcKas 3allluTa.
3a3eMJIeHre IEKTPOIPUOOPOB

06.04

https://m.edsoo.ru/H3Q9PNHY'Y

55

DNEeKTpUUECKUN TOK, YCIOBUS
€ro CyIIECTBOBAaHUSI.
[TocrosiHubIM TOK. Cuita Toka.

Hanpsokenne. ConpoTuBieHue.

3akoH OMa 1l yyacTKa Lenu

07.04

https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarenpHOE,
napajuiesIbHOE, CMEIIAHHOE
COCTMHEHHE IMPOBOTHIUKOB.
JlaboparopHnast pabota
«3yueHne cMenaHHoTo
COETUHEHUS PE3UCTOPOB

0.5

13.04

https://m.edso00.ru/SLKT3UPUR

57

PaboTa u MomHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

14.04

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 1st IOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
nenu. Koporkoe 3aMbikanue.
JlabopaTopHas pabota
«M3mepenune D/1C nucrounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

20.04

https://m.edsoo.ru/YN5BF7PBS

59

KonTponbhas pabota no teme

21.04

https://m.edsoo.ru/MFM6EIE5X



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

"DnexkTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas
paborta

60

Oo6o06maromuii ypox
«QNEKTPOANHAMUKAY /
Bcepocculickas nposepodHas
paborta

27.04

https://m.edsoo.ru/P86MDYO07H

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

28.04

https://m.edsoo.ru/WMNNBOQOL9H

62

63

DNEeKTPUIECKHI TOK B
Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH, UX
CcOOCTBEHHAas U IIpUMeECHasI
npoBoauMocTs. CBoMCTBa p—
n-nepexona.
[TonynpoBOAHUKOBBIE
prOOpbI

04.05

05.05

https://m.edsoo.ru/4CCYCJ785

https://m.edso00.ru/S55A1DQUR

64

DNEeKTPUUIECKHI TOK B
pacTBopax M paciiaBax
AIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JIUccoumranus. JNEKTPOIH3.
DNEeKTPUUECKU TOK B Ta3ax.
CamocTosiTenbHBIN 1
HECaMOCTOSITENILHBIE pa3psi.

11.05

https://m.edsoo.ru/QUOQUWVI91



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91

Momaug. I1na3zma.

65

66

67

68

I'ogoBast koHTpOIBHAS paboTa

DneKkTpudeckue npudopsl U
YCTPOMCTBA U UX
MIPaKTUYECKOE IPUMEHEHHE.
[IpaBuna TeXHUKH
0e301MacHOCTH

O60061maronuit ypok 1o Teme
«DNEeKTPOCTATHKA.
[TocToAHHBIN ANIEKTPpUUECKUI
TOK. TOKH B pa3InIHBIX
cpenax»

O60061maronuii ypok 1mo Temam
10 knacca

12.05

18.05

19.05

25.05

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KUIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

IlocTosTHHBIE MAarHUTEI K UX
B3auUMOJIeHCTBHUE. MarautHoe
nosie. BekTop MarHuTHOM
WHAYKIMU. JIMHUY MarHUTHOM
WHIYKIIUU

03.09

https://m.edsoo.ru/4ADMOY IJN6

MarsuTHO€ 1oJie IPOBOJHHUKA
¢ TokoM. OmnbIT Dpcrena.
B3anmopeiicteue
MIPOBOJTHUKOB C TOKOM.
Jlaboparopras pabota
"N3ydyeHne MarHuTHOIO MOJst
KaTYIIKH C TOKOM"

08.09

https://m.edso0.ru/1L5CT47FX

BxonHas koHTposibHast padboTa

JleficTBHE MarHUTHOT'O MOJIS
Ha MPOBOJIHUK C TOKOM. Cuiia
Awmmepa. JlabopaTopHas
pabora «ccnenoBanue
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»

JleiicTBHE MarHUTHOT'O MOJIS
Ha JBUXKYIYIOCS 3apsHKEHHYIO
yactuiy. Cuna JlopeHua.
Pa6ota cuel Jlopentia

3J'ICKTpOMaFHI/ITHa$I WHIOAYKIOUW.

[ToTok BeKkTOpa MarHUTHOM
uHayknuu. DJ1C uHIyKIIm.

10.09

15.09

17.09

22.09

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

3aKOH 3JIEKTPOMarHuTHOM
unaykuun dapanes

Jlaboparopnas pabota
«HccnenoBanue SBiacHUA
3JIEKTPOMATrHUTHOMN
UHIYKIIH)

24.09

https://m.edso0.ru/XZS5MQCBU

NunykTuBHOCTB. SIBICHUE
camounaykiuu. 3JC
CaMOUHIYKIMHU. DHEPIrHst
MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
noie

29.09

https://m.edsoo.ru/EOTONSAEA

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMThI,
JIEKTPOJIBUIaTENb,
YCKOPUTEIIN IIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS 11€Yb

01.10

https://m.edsoo.ru/UWNLFA9L6

10

O6006maronuit ypok
«MarauTHoOe moJje.
DneKTpoMarHuTHas
WHIYKLUS»

06.10

https://m.edso0.ru/COBO05BGMC

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJie.
DJIEKTpOMarHuTHast

WHIYKITHAS

08.10

https://m.eds00.ru/8X637ELEU

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

13.10

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

JlaGopaTopHas paboTta
«HccrenoBanue 3aBHCUMOCTH
MepUOJIa MaJIbIX KOJIeOaHU
rpy3a Ha HUTHU OT JUTUHBI HUTH
U MacChl Tpy3a»

KonebaTenbHbIl KOHTYD.
CBoOoHbBIE
3JICKTPOMArHUTHHIC
KoJIeOaHMs B HACATBEHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexuay
MEXaHHUYCCKUMU U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

15.10

20.10

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

15

16

®opmyna Tomcona. 3akon
COXpaHeHI/ISI BHCPFI/II/I B
HJeaIbHOM KOJIe0aTEeIbHOM
KOHTYpE

IIpencrasnenue o
3aTyXaroumx KoJIeOaHusIX.
BoiHyXIeHHBIE MEXaHUYECKHE
koseOaHus. PezonaHc.
BeiHyX/1€HHBIE
AJEKTPOMarHUTHBIE
KoseOaHus

22.10

27.10

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIH TOK.
CunyconaanbHbIN
MepeMEeHHbIN TOK. MOIIHOCTh
[IEPEMEHHOTI0 TOKA.
AMIUIUTYHOE U
JENCTBYIOIIEE 3HAYECHUE CUJIBI
TOKA U HANPS>KEHUS

05.11

https://m.edsoo.ru/VDEY XRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.
[TpousBojacTBO, IEpeaaya u

noTpebIieHue EeKTPUIECKON

SHEPTUU

10.11

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO

3BOHKa, FeHepaTopa
MEPEeMEHHOT0 TOKa, TMHUN
aNeKTponepeaay

12.11

https://m.eds00.ru/93Z12W400

20

21

22

23

DKOJIOrM4eCKUe PUCKU IIpU
IIPOU3BO/ICTBE
anekTposHepruu. Kynsrypa
UCIOJIb30BAHUSA
3JIEKTPOIHEPIUU B
ITIOBCETHEBHOMW KU3HU

MexaHuuyecKkre BOJHBI,
YCIIOBUS PaCIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBIL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa
DNeKTPOMarHUTHbHIE BOJHBI,
HX CBOMCTBA U CKOPOCTb.
[IIxana 371€eKTpOMAarHUTHBIX
BOJIH

17.11

19.11

2411

26.11

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z82706V70

https://m.edsoo0.ru/SWB57C06 X

24

[TpuHIUIIBI paANOCBA3U U
TeneBuaeuus. Pazsurue

CpCACTB CBA3H. Pannonokanms

01.12

https://m.eds00.ru/2WQTSLGLV



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV

25

KontponbHas padora
«Konebanus 1 BOJTHBI»

03.12

https://m.edsoo.ru/IHURONSOB

26

[IpssMmonuneHOE
pacrpocTpaHEHHUE CBETA B

oHOpoaHOM cpene. Toueunslid

HCTOYHHUK CBCTA. Hy‘l CBCTa

08.12

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxkenue cBeTa. 3aKOHbI
OTPaKCHHS CBETA.
[TocTpoenue nzodpakeHuit B
TUTOCKOM 3€pKaJie

10.12

https://m.edsoo.ru/IMBKQM?22Z

28

29

30

31

IIpenomnenne ceera. [TonHoe
BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIi yroma MoaHoro
BHYTPEHHETO OTPAXKEHUS

JlaGoparopHnas pabora
«M3mMepeHune nokasarens
MIPETIOMIICHUS CTEKIIa

JInnsel. [TocTtpoenue
n300pakeHui B JIMH3E.
dopmyJia TOHKOH JIUH3BI.
VYBennueHune JIMH3bI
JlaGopatopHnas pabora

«HccnenoBanue CBOUCTB
M300paXeHUI B TUH3AX)

15.12

17.12

22.12

24.12

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/J02E1IM1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus cera. CoxxKHBIN
cocrtaB Oemoro ceera. [[Ber.
JlaGopatopHnas pabora
«Habmonenue nucnepcun
CBETa»

29.12

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepennus crerta.
Judpakius certa.

12.01

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

JudpakuronHas pemeTka

34

35

36

[TonepeuyHOCTH CBETOBBIX
BojH. [lonspusanus csera

OnTuueckue mpuOOpsI U
YCTpOICTBA U YCIIOBUS X
0€301acHOr0 MPUMEHEHUS

['panu1ibl TpUMEHUMOCTH
KJIaCCHYECKON MEXaHUKHU.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEITHBHOCTH

14.01

19.01

21.01

https://m.edso00.ru/Q2118XY0OJ

https://m.edso00.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIBLHOCTD
OJTHOBPEMEHHOCTH.
3ameJieHHe BpEeMEHH U
COKpAIIICHHE JTHHBI

26.01

https://m.edsoo.ru/0VLMCN6B2

38

DHeprus U UMITYJbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchbl € 3HEpPTUen u
UMIIYJIbCOM. DHEPrus MOKOs

28.01

https://m.edsoo0.ru/190Z2Y4BUB

39

KonTponbnas padota
«Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEJIBHOCTI

02.02

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonbl. ®opmyna [1nanka.
DHeprus U UMIyibC GpoToHa

OTKpBITHE U UCCIICIOBAHUE
dotorddexra. OnbiTer A. T
CroneroBa

3akoHbl poTorddekTa.
VYpaBHeHnue DitHmITeHA 17151
¢doroaddexra. «Kpacnas
rpanuna» Gotorddexra

04.02

09.02

11.02

https://m.edsoo.ru/ZL6P16LAQ

https://m.edsoo0.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

43

Hapnenwne cBeta. OnwitTel 11. H.
JlebeneBa. XumMmueckoe
JIIEHCTBUE CBETA

16.02

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHudeckue ycTpoucTBa u
MPAKTUYECKOE PUMEHEHUE:
dhoToseMeHT, GOTOIATUHK,
conHeuHas Oartapes,
CBETOJUO]T

08.02

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reme
«IJIeMEHTHI KBAHTOBOM
OIITUKID)

25.02

https://m.edsoo.ru/ZE73A67B1

46

Mopens aroma TomcoHa.
OmnsiTel Pesepdopaa mo
PacCestHUIO (-YaCTHII.
[Inanerapnas monens aroma

02.03

https://m.edsoo.ru/FIC11POHN

47

48

[Toctynatel bopa

N3nydenne u norioneHmue
(hOTOHOB MpH TIEpexo/ie aToMa
C OJIHOT'O YPOBHS DHEPIUU HA
Ipyrou. Buasl criekTpos

04.03

09.03

https://m.edso0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

49

BoiHOBEIE CBOIICTBA YaCTHIL.
Bomnsl ne bpoitns.
KopnyckynsipHo-BonHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3J1y4YCHHUE

11.03

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo
OIIPEIETICHUIO COCTaBa
PallMOAKTUBHOTO U3ITyYSHHS

16.03

https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6era-,
ramMmma-us3JIydcHUs. Bnusane

18.03

https://m.edsoo.ru/UOIRQS0Z5



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5

PaaOaKTUBHOCTH Ha KHUBBIC
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U
HeiTpona. M3otomel. Anbga-
pacnaz. DJIeKTPOHHBIN 1
IIO3UTPOHHBIN OeTa-pacnal.
l'amma-uznydenue

23.03

https://m.edsoo.ru/H2XIHOG3E

53

54

55

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHblit peaktop.
[Ipob6aembl, epcreKTUBHI,
9KOJIOTMYECKHUE aCIIEKTBI
SJIEPHON PHEPIETHUKH.
KonrtponbHas pabora no Teme
"®u3uka aToMHOTO siapa”

DneMeHTapHbIEC YaCTULIBI.
OTKpBbITHE TTO3UTPOHA.
Mertobl HaOMOJeHUS U
pETUCTpaLMK dJIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHIaMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nyecKoil KapTUHBI MUpa»

DTansl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe n
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Buj 3B€31HOTO
Heba. Co3Be3us, IpKUe
3BE3/IbI, TUIAHETHI, UX BHIIUMOE
neukenue. ConHeyHas
cucTema

25.03

06.04

08.04

https://m.edso0.ru/CFJYJSSIG

https://m.edso0.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

56

Counune. ConHeunas

13.04

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

aKTUBHOCTE. MIcTOUYHUK
sHeprun CoJiHIA U 3BE3]T

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI

IJIaBHOM IOC/IEI0BATEILHOCTH.

BryTtpennee ctpoeHnue 3BE31.
CoBpeMeHHbIE TIPEICTaBICHUS
0 MPOUCXOKICHUHU U
sposmronuy ComHIa U 3BE37

15.04

https://m.edso0.ru/GGD3W74Z0

58

59

60

Mneunsiii [1yte — Hama
TI'anaktuka. Ilonoxenue u
nekenre CoJiHIa B
TI'anaktuke. I'amakTuku.
YépHble IBIPHI B siApax
TaJaKTHK

Bcenennas. Pa3zoeranue
ranaktuk. Teopus bosbiioro
B3phIBa. PennkroBoe
n3IydyeHue. MerarajiakTuka

Hepemennsie mpoGiembl
aCTPOHOMHUU

20.04

22.04

27.04

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

62

KonTponbnas padota
«JIeMEHTBI aCTPOHOMUH U
acTpou3nuKm»

O6o06maromuit ypok. Pomib
(U3HUKYN ¥ aCTPOHOMHUH B
9KOHOMHYCCKOH,
TEXHOJIOTHYSCKOH,
COIMAILHON U DTHYECKOU
chepax neaTenTbHOCTH
YyesjoBeKa

29.04

04.05

https://m.edso00.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

O6o0maromuii ypok. Pois u

MECTO (bI/IBI/IKI/I U aCTPOHOMHH

63 1 06.05 https://m.edsoo.ru/2PFPB28UF

B COBPEMEHHOW HAyYHOH
KapTUHE MHpa

O6o06maromuit ypok. Poib
¢busnueckoil Teopuu B

64 bopmupoBaHHU 1 11.05 https://m.edsoo.ru/Y29SVPCVR
MpEeACTABICHUH 0 PU3nUIECKOM
KapTUHE MHpa

Oo6o06mraromuii ypox. Mecto

(bHU3MUECKON KapTHHBI MUpaA B
65 0011IeM psITy COBPEMEHHBIX 1 13.05 https://m.edsoo.ru/LKNUIKHZH

€CTECTBEHHO-HAYYHBIX

MIPeJICTAaBICHUI O PUPOE

M .
66 artiTHoe Hoje 1 18.05 https://m.edsoo.ru/EVMEIQOTP6
9HeKTpOMaFHI/ITHa${ I/IH,ZLYKI_II/IH

Ontuka. OCHOBBI
67 CTEHUATBHON TCOPUH 1 20.05 https://m.edsoo.ru/ESABJRKS8L
OTHOCHTEIEHOCTH

KBanToBas (puznka. JneMeHThI

68
aCTPOHOMMH U acTPOPUUKU

1 25.05 https://m.edsoo0.ru/RARQLV02J

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC

Kon . o
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero

NpoBepsieMoOro

poBep 001ero oopazoBaHus
pe3yJbTara
101 JleMoHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3HUKHU B (POPMUPOBAHUM COBPEMEHHOW HAayYHOW KapTUHBI MUpa, B

Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUUYECKOU I€ATEIbHOCTH JTIOACH



https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

10.2

YUuThIBaTh TPAHMIIBI TPUMEHEHHUS U3YUYEHHBIX (PU3HUYECKUX MOJIEICH: MaTepraibHas TOUKa, HHEPIMAJIbHAS CHCTEMA
oTcuéTa, aOCOMOTHO TBEPIOE TEJIO, UICATBHBIN Ia3; MOJEIIN CTPOSHUS Ta30B, JKUIKOCTEH U TBEPABIX TEIl, TOUYCHHBII

JNEKTPUUYECKUH 3apsii — MPU PEelIeHUN PU3NYECKUX 3a]1au

10.3

10.4

10.5

10.6

Pacnio3znaBathe (usnueckue sBieHus (IPOIECCh) U OOBSACHATh UX HAa OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJSPHO-
KMHETUYECKOM TEOpUM CTPOCHMS BEUIECTBA M  DJIEKTPOJMHAMUKH: PpPABHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEWHOE JIBU)KEHUE, CBOOOAHOE Ma/IeHHue Tell, IBUKEHUE 10 OKPY>KHOCTU, MHEPLUS, B3aUMOJICHCTBUE TEll;
mud¢ys3usi, OpOyHOBCKOE [BHKEHHE, CTPOCHHME >KUIKOCTEH W TBEPIBIX TeJ, W3MEHEHHE O00BéMa Ten mpH
HarpeBaHuM (OXJaXJIEHUHU), TEIJIOBOE pAaBHOBECHE, WCIAPEHUE, KOHJEHCAlUs, IUIAaBJIEHUE, KpUCTAJUIM3aLus,
KHUIIEHUE, BIaXXHOCTh BO3/YyXa, OBBILIECHHUE JaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXKIY

mapamMeTpaMu COCTOAHUA ra3a B U30IIPOHCCCaxX; IJICKTpU3alnA TCII, B3aHMOHCﬁCTBHe 3apsAa0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HCHOJb3ys (U3MYECKHE BEIMYUHBI: KOOpJIMHATA, IyThb, NEpeMeIleHHeE,
CKOpPOCTb, YCKOPEHHE, Macca Tella, CWIa, UMIIYJIbC Tejla, KUHETHYeCKas JHEpPrus, NOTCHLMAIbHAS JHEPrusd,
MexaHu4deckass paboTa, MeXaHWYecKas MOIIHOCTH; TPH ONMCAHWHM TPABWIBHO TPAKTOBATh (PH3MUECKUH CMBICI
UCTIOJIB3YEMbIX BEIIMYHMH, UX 0003HAUYEHUS M €IWHUIIBI, HAXOJUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO

BCJIIMYMHY C APYTHUMU BCIMYNHAMU

OnuceiBaTh M3yyeHHbIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHHUS, HCHOJB3YS (PU3NYECKUE BEITUUYMHBI:
JaBJICHME Tras3a, TeMIepaTypa, CpedHss KUHETHYECKas OJHEprus XaoTHYECKOIO JBIIKEHHUS  MOJIEKYII,
CpeIHEKBaJpaTH4Hasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI S3HEprus, padora rasza, ko3gp¢ uueHT
MOJIE3HOTO JIEWCTBUSI TEIJIOBOTO JIBUraTessl; NpHU ONMCAaHUU MPAaBWIBHO TPAKTOBAaThb (PU3WYECKUNH CMBICI
UCIOJIb3YeMbIX BEJIMUYNH, UX 0003HAUYECHUS M €AMHHULIbI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (GU3NYECKYIO

BCIIMUMUHY C APYT'MMU BCIINYHHAM

OnuceIBaTh HN3YUCHHBIC DJJICKTPHUYCCKUC CBOMCTBa BCIICCTBA W JJICKTPUYCCKUC SABJICHUA (npoueccm), HCIIOJIb3YH
(I)I/IBI/I‘-ICCKI/IC BCIIMYHUHBI: BHCKTpI/IquKI/II\/'I 3apAand, SJICKTPUUICCKOC IIOJIC, HaprDKéHHOCTB MoJis1, NOTCHIUAJI, Pa3HOCTb
MOTCHIUAJIOB; IIPpX ONMMCAHHUU MPABHUIJIBHO TPAKTOBATH @Hznqecxmﬁ CMBICJI UCITOJIB3YEMBIX BEJIIMYUH, UX 0003HaYCHHS

H CIUHHILBI; YKa3bIBATh q)OpMy.]'IBI, CBA3LIBAIOIIUEC TaHHYIO (i)I/ISI/I'-ICCKyIO BCIIMYHHY C APYTHUMHU BCINYNHAMU

10.7

AHAJIN3UPOBATH (1)I/I3I/I'—ICCKI/IG IMPONLECChI U SABJICHUA, UCITOJIB3Ys (1)H3quc1<ne 3aKOHBI 1 IPUHIMIIBI: 3aKOH BCEMHUPHOI'O
TATOTCHHUA, |, Il u 11l 3akoHBI HLIOTOHa, 3aKOH COXpPaHCHHA MEXaHUYECKOM 9HEPTHH, 3aKOH COXPAHCHUSA UMITYJIbCA,

MNpUHOUIT CYHNCPIO3UIIMHA CUJI, T[PUHIUII pPaBHONpPAaBUA HWHCPHHAIBHBIX CUCTEM OTC‘{éTa; MOJICKYJISIPHO-




10.8

10.9

10.10

KMHETUYECKYI0 TEOPUI0 CTPOEHUs BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b CPEIHEW KMHETHMYECKOW HYHEPIrUH TEIUIOBOIO
JBIDKEHUS MOJIEKYNl ¢ aOCONIOTHOW TeMIepaTypoil, NepBbIi 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHCHHS
JNEKTPUYECKOTO 3apsana, 3akoH KyloHa; mnpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHHUE U YCIOBHS (IpaHUIbI, 00JIaCTH) TPUMEHUMOCTH

OOBSICHIATH OCHOBHBIC IPUHIIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; paziuyarh YCIOBUS UX
0€30MacHOr0 UCMOJIb30BaHM B IOBCEIHEBHON HKU3HU

BBINOTHATE 3KCIIEPUMEHTHI 110 MCCIEA0BAHUIO (U3MUYECKUX SBJICHUI U MPOIECCOB C MCIOJIB30BAHUEM MPSMBIX U
KOCBEHHBIX H3MEpeHUuil; mpu 3ToM (opMynupoBaTh HpodiieMy (3a7ady) U TUIOTE3y Yy4eOHOro 3KCIEPHUMEHTa,
cOOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOIBI
OcCymiecTBIATh MPsIMBIE M KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJIWYHH; IIPH 3TOM BBIOMPATh ONTHMAIBHBIN CIIOCO0

HN3MCPCHUSA U UCIIOJIB30BATH U3BCCTHLIC MCTOABI OLICHKHA HOI‘pGHIHOCTGfI I/I3M€p€HI/If/'I

10.11

HccnenoBaTh 3aBUCMMOCTH MEXKIY (PU3HUYECKUMHU BEJIMYMHAMU C MCIOJB30BAHUEM MPSMBIX U3MEPEHUM; MPU ITOM
KOHCTPYHPOBATh yYCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI IMOTYYCHHOW 3aBUCHUMOCTH (DM3MUYECKUX BEIIMYUH B BHJE

Ta6J'II/II_[ n I‘pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCICAOBaHUA

10.12

10.13

CobutoiaTe mpaBuiia O€30MAaCHOTO TpyJa IpPHU IMPOBEIEHUU HUCCIEJOBAHMM B paMKax Y4eOHOTO 3KCIEPHUMEHTA,
yueOHO-UCCIEeIOBATEIbCKOH M TMPOEKTHOM JIEATENBHOCTH C UCIOIB30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U

1abopaTopHOro o0opy10BaHuUs

Pemate pacu€rHble 3a7auu ¢ SIBHO 3a/laHHON (PU3MUECKON MOENbIO, HCHOIb3Yys (PU3NUECKUE 3aKOHBI U MPUHIUIIBL;
Ha OCHOBE aHaJIW3a YCJIOBHS 331a4u BbIOUpaTh GU3NYECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BEIUUUHBI U (OPMYJIBI,
HeoOXouMbIe JUIsl € peleHus], IPOBOANUTh pacuy€Thl U OLICHUBATH PEATbHOCTh MOJIYUEHHOTO 3HaYeHUs (PU3UUECKOU

BCINYHHBI

10.14

Pemats kaueCTBEHHBIEC 3a/1a4d: BBICTPAUBATh JOTMUYECKH HEMPOTHBOPEUYHMBYIO IEMOYKY PACCYXKIAEHUN C OMOPOW Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IC SABJICHUSA

10.15

10.16

Hcnonp3oBaTh Hpu  pelIeHUH YUeOHBIX 3aJady COBpPEMEHHbIe HH()OPMAIMOHHBIE TEXHOJOTMH JJIsi TIOHMCKa,
CTPYKTYPHUPOBAHUS, MHTEPIPETAIUU U NPECTAaBICHNUs YIeOHOW M HAyYHO-TIOMYJISIPHOM MH(POPMALIUH, TOTyYEHHOM

N3 pas3INYHbIX HCTOYHHUKOB, KPUTHUYCCKU aHAJIM3UPOBATH IMOJTYy4aCMYIO I/IH(i)OpMaHI/IIO

[TpuBoauTE mpUMeEpHl BKJIaJa POCCUHUCKUX M 3apyOeKHBIX Y4Y€HBIX-(DU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE




MPOLIECCOB OKPYXKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcmons30BaTh TECOPETUYCCKHUEC 3HAHUA I10 (1)I/I3I/IKC B HOBCCHHCBHOﬁ KHN3HU 1A obOecrieueHrss 0€30IaCHOCTHU IIpu

10.17 oOpaimeHuy ¢ TpuOOpaMu M TEXHUYSCKUMHU YCTPONCTBAMH, AJII COXPAHEHHUS 370POBbS U COONIIOJCHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIIEH cpejie
PaboTaTh B rpynme ¢ BHIIOJHEHUEM Pa3JIMUHBIX COIMAIBHBIX POJICH, IIIAHUPOBATh PAOOTY TPYIIIBI, PAIIIOHATBEHO
10.18 pacpeenarh 00S3aHHOCTU U IUIAHMPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aI€KBaTHO OLIEHMBATH
BKJIaJ] KXKJIOTO U3 YYaCTHUKOB TPYIIILI B PEIICHUE pacCMaTpUBaeMOi MpoOIeMbl
11 KJIACC
Koa . .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CpeIHero
TPOBEPIAEMOTO 001ero oopazoBaHus
pe3yJbTara
JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (pH3UKH B (HOPMHUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI MUPA, B
11.1 pPa3BUTHUU COBPEMEHHOMN TEXHUKH U TEXHOJOTHH, B TPAKTUUYECKON NEATEIbHOCTH JIIOJIeH, IIETOCTHOCTh U €IMHCTBO
buznyecKoil KapTUHBI MUpa
119 Y4YuTHIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJEJCH: TOUeUHBIH ANEKTPUUYECKUH 3apsi, saepHas
' MoOJIeJIh aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sJIpa MPH pelieHnH (PU3NIEeCKX 3a1au
Pacno3naBath (Qu3uyeckue sBIeHUs (MPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB JJIEKTPOAMHAMHUKH U
KBAaHTOBOU (DPU3UKH: dJIEKTPHUUECKAsl IIPOBOIUMOCTD, TEIUIOBOE, CBETOBOE, XUMUIECKOE, MAarHUTHOE JCHCTBHSI TOKA,
B3aMMOJICHCTBHE MarHUTOB, YJICKTPOMArHUTHAS MHAYKIIUSA, IESHCTBUE MarHUTHOTO TIOJIST HAa TIPOBOJHUK C TOKOM U
11.3 JIBUOKYIIUICS 3apsl, SJICKTPOMAarHUTHbIE KoJeOaHUs ¥ BOJHBI, MNPSMOIUHEHHOE paclpoCTpaHEHHUE CBETA,
OTpakeHHe, TperoMyeHue, UHTepdepeHnus, Audpakuus W T[ONIpU3alUsS CBeTa, MAWCIEPCHUS  CBETa,
dorornexkrpuyeckuii 3pdext (porodPdexr), cBeToBOE NaBiICHHE, BOSHUKHOBEHHE JIMHEWYATOro CHEKTpa aroma
BOJIOpPO/Ia, €CTECTBEHHAS M MCKYCCTBEHHAs PaJHMOAKTHBHOCTD
11.4 OnuceiBaTh HM3yYCHHBIE CBOWCTBA BEMIECTBA (JIEKTPUUECKUE, MArHUTHBIC, ONTHYECKHE, DIICKTPHUUYECCKYIO
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MIPOBOAMMOCTh PA3IMYHBIX CPEN) U AJIEKTPOMArHUTHBIC SBJICHUS (IIPOLECCHI), UCMOB3YS (PU3NYECKUE BETUUHHBIL:
ANEKTPUYECKUN 3apsill, CHJIa TOKAa, JJIEKTPUUECKOE HAIpPSDKEHUE, JJIEKTPUUYECKOE COMPOTUBIICHHE, Pa3HOCTh
norenuuanos, J/IC, pabora Toka, MHAYKIMS MarHUTHOTO Mouisd, cwia Amnepa, cuia JlopeHna, HHIYKTUBHOCTD
KaTYIIKH, DHEPTrUs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJei, Mepuoa M 4YacToTa KojebaHuil B KoseOaTelIbHOM
KOHTYpE, 3aps/l U CHJIa TOKA B MPOIIECCEe TAPMOHUYECKHUX IJICKTPOMArHUTHBIX KOoeOaHul, OKYCHOE pACCTOSIHUE U
ONTHYECKAs CHJIA JIUH3BI, IPH OMMCAHUU MPABUIHHO TPAKTOBATH PU3UYCCKUI CMBICT UCIIOJIb3yEMbIX BEIIMYUH, UX
0003Ha4YeHHs] M €IUHUILIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO (U3MYECKYIO0 BEIMYHMHY C APYTUMHU

BCJIIMYNHaAMU

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUA W TIPOLCCCHI, HCIIOJIb3Yd (1)I/I3I/I‘IGCKI/IC BCIIMYMUHBI: CKOPOCTH
OJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U YaCTOTa CBETA, DHCPIrusd U HMITYJIbC q)OTOHa, nepuona mnoJypacrmazaa,
SHCPIrusgd CBsA3M ATOMHBIX AACP, MNPHU OINHMCAHUHW IIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘IGCKI/1ﬁ CMBICJI HCIIOJIB3YEMbBIX
BCJIIMYHUH, UX 0003HaYeHUI U CAWHMIIBI; YKAa3bIBaTb q)OpMy.HI)I, CBA3BIBAOIIUC JAHHYIO (bl/I3I/I‘ICCKYIO BCIIMYUHY C

APYruMu BCIIMYUHAMU, BBIYHUCIIATE 3HAYCHUC (I)HSquCKOﬁ BCINYHUHBI

11.6

11.7

11.8

11.9

AHanM3upoBaTh (U3MUECKUE MPOLECCH M SBJICHHS, MCIONB3YS (PU3MUECKHe 3aKOHBI W MPUHIMIBL: 3aKoH Owma,
3aKOHBI IIOCJIENOBATENBHOIO U MapajUIE]IbHOTO COEAWHEHMsI NPOBOJHUKOB, 3akoH Jlxoyns — JleHna, 3akoH
AIIEKTPOMAarHUTHOW WHAYKLWH, 3aKOH MPSMOJIMHEHHOTO pacHpOCTPAHEHUS CBETA, 3aKOHbI OTPaKEHHUS CBETa,
3aKOHBI TPEJIOMJICHHUSI CBETa, ypaBHeHUe OWHITelHHa misi (oTodddexTa, 3aKOH COXpaHEHUS HHEPrUu, 3aKOH
COXpAHEHHUs UMIYJIbCa, 3aKOH COXPAHEHHUs JJIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHMsS MAacCOBOTO YMCIIA,
noctynatel bopa, 3aKoH panoaKTUBHOTO pacmaja; Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €TI0

MaTeMaTUYEeCKOe BbIpaKEHUE U yCIOBUs (IpaHUILIbI, 007IacTH) IPUMEHUMOCTH

OnpenensaTs HalpaBI€HHE BEKTOpAa MHIYKIUM MArHUTHOTO IOJIS NPOBOAHHMKA C TOKOM, CHJIBI AMIIEpa U CHIIBI
Jlopenua

CTpouTh 1 ONMUCHIBATh H300paKeHUE, CO3aBAEMOE TUIOCKUM 3€pKajoM, TOHKON JIMH30M

BBINONHATE SKCIEPUMEHTHI IO UCCIIET0BAaHUIO (PU3MUECKUX SBJICHUH M MPOLIECCOB C MUCMOIb30BAHUEM IMPSIMBIX U
KOCBEHHBIX M3MEpEHUi; mpu 3ToM (HopMyIupoBaTh IpobdiieMy (3afady) M THIOTE3Yy y4eOHOro SKCIEPUMEHTa,

coOuparh YCTaHOBKY U3 MPEIJIOKEHHOTO0 000PYA0BaHUS, IPOBOAUTD OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyHIeCTBHHTL IpsAMbIC WU KOCBCHHBIC HW3MCPCHUA (1)PI3I/I‘-IGCKI/IX BCJIIMYHH, IIPU I3TOM BI)I6I/IpaTI) ONTHUMAaJIbHBIN

Croco0 U3MepeHus U UCII0Ib30BaTh U3BECTHBIE METObI OLICHKH MOTPEIIHOCTEN U3MepeHuit




11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYMH C KCIOJIb30BAaHHUEM TMPSAMBIX HW3MEpPEHHH; MpuU 3ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYICHHON 3aBHCUMOCTH (U3UYECKUX BEIIMYUH B BHUJIC

Ta6J'II/II_[ n l"pa(bI/IKOB, ACJ1aTh BBIBOJEI 110 PE3YyIbTaTaM UCCICIOBAaHUA

11.12

11.13

CobmoaTe paBuiia 6€301acHOT0 TPy/Ja MPU MPOBEIEHUU UCCIEIOBAaHUI B paMKaxX ydeOHOTO SKCIEPHUMEHTa,
y4eOHO-UCCAe0BaTENbCKOW U MPOEKTHOM AEeATEIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTENIbHBIX YCTPOWUCTB U

71a00paTOPHOTO 000PYAOBAHUS

Pemarb pacuérHbie 3a/1a4u C SIBHO 3a/1aHHOM (PU3NYECKON MOJIETIBIO, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U TPUHIIMIIB;
HAa OCHOBE aHaliM3a YCIOBUS 3aJauyd BbIOMpATh (PU3UYECKYIO MOJEINb, BBLACTATh (DU3MUECKHE BEIHUYHUHBI U
(dbopMyITbl, HEOOXOAMMBIE JUTsI €€ PEIIeHUs, POBOJUTH PACUETHI M OIICHUBATH PEATBHOCTh IMOJTYYCHHOTO 3HAUYCHUS

(U3UYECKON BETMYUHBI

11.14

PemaTte kauecTBEHHBIE 3a]a4K: BBICTPAUBATH JOTMYECKA HEMMPOTUBOPEUUBYIO LIETIOUKY PACCYKAEHUN C OITOPOM Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bHSquCKHC SBJICHHUA

11.15

11.16

11.17

11.18

Hcnonp3oBath mpu penieHHH y4eOHBIX 3a7ad COBPEMEHHBbIE HH()POPMAIMOHHBIE TEXHOJOTHH [UIS IIOHCKa,
CTPYKTYpPUPOBaHUS, MHTEpIpETalMM W NpPeACTaBICHUs Yy4yeOHOM M Hay4dHO-HOMYJSApHOM wuHbOpManuH,
HOJYYEHHOM U3 pa3InYHbIX UCTOYHUKOB; KPUTHYECKU aHAJIM3UPOBATh MOJy4aeMyro HH(opMaIuo

OOBSICHATh TMPUHLUIBI JEHCTBUS MAaIIMH, NOPUOOPOB M TEXHUYECKHX YCTPOMCTB; pas3iuyaTh YCIOBUS HX
0€30MacHOr0 UCNOIb30BaHMs B IOBCEHEBHON KU3HU

[TpuBOANTE MpUMEPHI BKJIAZa POCCHUICKHX U 3apyOeXHBIX Y4EHBIX-(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM XKM3HM JUIsl oOecriedeHus: 0e30MacHOCTH MpU
oOpailleHun ¢ npubopaMM U TEXHUYECKHMHU YCTPOMCTBAMHM, AJII COXPAHEHMs 3/10pOBbS U COONIOACHUS HOPM

9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPY»KaloIllel cpefie

11.19

Pabotate B Tpymie ¢ BHIMOIHEHHEM Pa3IMYHBIX COIMATIBHBIX POJIEH, TUIAHUPOBATh PadOTy TPYMIIBI, PAlHOHATHHO
pacrpenensaTh O0S3aHHOCTH W IUIAaHUPOBAThH JIEATETHHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, aJCKBaTHO OIICHHUBATh

BKJIAJ] KaKAOT'0 U3 YHaCTHHUKOB I'PYIIIBLI B PCHICHUEC paCCManHBaCMOﬁ HpO6HeMBI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3jiena

Kox npoBepsieMoro 3;1eMeHnTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

@duzuka — Hayka o npupone. HayuHele MeTOAbl MO3HAaHUS OKpyXKarolero mupa. Poib

AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HUKE

MogenupoBanue (pu3MUECKUX sBICHWA M mpoueccoB. Haywnblie rumote3sl. Dusmueckue
3aKOHBI U TeOpHH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUSL.
Pome m mecto ¢u3uku B (HOPMHpPOBAHMH COBPEMEHHON HAyYHOH KapTHHBI MHUpa, B

HpaKTquCKOﬁ ACATCIIBHOCTHU JIIO,Z[Cﬁ

2.1

211

MEXAHHUKA
KMHEMATHKA

Mexaanu4deckoe JABHXKXCHUC. OTHOCHTEILHOCTh MEXaHHYSCKOTO JABWKCHUA. Cucrema orcuéra.

Tpaexropus

212

[lepemenienne, CKOpoCcTh (CpelHsi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUKH, UX MPOEKIIMU HA OCH CUCTEMBI KoopauHat. ClioKeHUe MepeMenieHui u

CJIIOKCHHUC CKOpOCTCfI

2.1.3

214

PaBHOMepHOC U PABHOYCKOPCHHOC HpHMOHHHCﬁHOG JABHKCHUC. rpa(bI/IKI/I 3aBUCHUMOCTH

KOOpJAWHAT, CKOPOCTH, YCKOPCHUS, ITYTU U IMMCPEMECIICHUA MaTepI/IaJ'II)HOI\/'I TOYKHU OT BPEMCHH

CBoOonHOe majieHune. Y ckopeHrne cBOOOHOTO MaieHuUs

2.15

KpuBonuHueiiHoe nBukeHHE. PaBHOMEpHOE NBMKEHHE MATEPUAIBHON TOYKHU IO OKPYXHOCTH.
VrnoBas CKOpOCTh, JIMHEWHass ckopocTb. Ilepmox wm dacrora. LleHTpocTpemuTenbHOE

YCKOpEHHE




2.1.6

TexHUueckue ycTpoNCTBa: CIUAOMETP, ABM)KEHNUE CHAPSAIOB, LIETTHbIE U PEMEHHBIE Nepe1adn

[IpakTueckue pabotel. M3MepeHne MrHoBeHHOW ckopocTH. lcciemoBaHue COOTHOIICHUS

MCKAY IIYTSIMU, HpOfII[CHHBIMI/I TCJIOM 3a MOCJICAOBATCIIbHBIC PAaBHBIC ITPOMCIKYTKH BPEMCHU

2.1.7 IIpU PABHOYCKOPEHHOM JBWXEHUM C HAYAJIbHOM CKOPOCTBbIO, paBHOW Hymwo. M3ydeHue
JBIKEHHMS IIapUKa B BA3KOM KuakocTu. M3yueHue JBUKEHMsI Tena, OpOILIEHHOrOo
TOPU30HTAJIBHO
JANHAMUKA
991 IIpunnun ortHocurensHOCTH ['amunes. Ilepswlii 3akoH HerotoHa. MHepruanbHbIE CHCTEMBI
o oTcyéra
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3unuu cui
293 Bropoii 3akon HproToHa /U1 MaTepualibHOM TOUKU B MHepuuanbHOl cucteme orcuéra (MCO).
o Tpernit 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK
224 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckasi ckopocTs. Bec tena
2.25 Cuna ynpyroctu. 3akoH ['yka
29 226 Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus CKOJIbKeHUs U cuia TpeHus nokost. Koadduunent
TpeHust. Cuila CONMPOTUBIIEHUS PU ABM)KEHUH TEJIA B )KUIKOCTH WIIN Ta3e
2.2.7 [ToctynarenpHoe 1 BpaliaTeiabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO Tea
228 MOMEHT CcHJIBl OTHOCUTEIBHO OCH BpamieHud. [lmeqo cuibl. YCinoBusi paBHOBECUS TBEPIIOTO
o tena B UCO
2.2.9 TexHUueckue ycTpoicTBa: MOAIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[Tpaktuyeckue paboThl. M3ydyeHue IBMKEHUS Opycka MO HAKIOHHOM TIJIOCKOCTH TIOA
2910 JefCTBHEM HeCKOIbKuX cuil. MccrnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B

2.3

nehopMUpyeMOil TpYy)KMHE W PE3WHOBOM oOpasiie, OT BEIWYUHBI UX jAedopmamum.

HccnenoBanue ycioBuil paBHOBECHSI TBEPIOTO TeJla, UMEIOIIEr0 OCh BpaIlleHUs

3AKOHBI COXPAHEHUWA B MEXAHUKE




3.1

I/IMHYJ'IBC MaTepPIaJTBHOfI TOYKH, CUCTEMBI MaTCpHUAJIbHBIX TOYCK. I/IMHYHBC CHJIbI 1 UBMCHCHUC

231
UMITYJIbCa TeJa
2.3.2 3akoH coxpaHeHust ummnyibca B MCO. PeakTuBHOE ABM)KEHNE
2.3.3 Pabota cunbl
234 Mo1HoCTb ChJIb
2.35 Kunernueckas sHeprust MaTepuajibHOM TOuku. Teopema 0 KHHETHYECKOH SHeprun
238 [TorennuanbHas sHeprus. IloreHnuanbHas sHeprust ynpyro Ie(pOpPMHPOBAHHOM IMPYXKHUHBI.
o [TorennmanbHas YHEPTUs Tela BOJIM3HM MOBEPXHOCTH 3EMITH
[ToreHnmanbHbple ¥ HEMOTEHIMATbHBIE CWIBL. CBs3b PaOOTH HEMOTEHIMATBHBIX CHJI C
2.3.7 U3MEHEHHEM MEXaHMYECKOW HHEPIUH CHCTEMbl Tell. 3aKOH COXpPaHEHUs MEXaHUYeCKOM
SHEPIUU
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
2.3.9 TexHuuyeckue ycTponucTBa: ABMXKEHUE PAKET, BOAOMET, KOMEp, NPYKUHHBII MUCTOJIET
2310 [Tpaktnyeckue paboTbl. M3ydyeHue CBsI3U CKOpOCTEl Ten MpU  HEYyNpyroMm yjaape.
o HccnenoBanue CBsA3M PadOTHI CHITBI C MI3MEHEHNEM MEXaHWYEeCKON SHEPTUH Tea
MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUM
311 OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH Teopun. BpoyHOBCKOe JIBIKEHHE.
o Huddyzus. Xapakrep ABHKEHHS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
319 Mogenu cTpoeHHs ra3oB, *KMIKOCTEH M TBEPIBIX Teld U OOBSICHEHHE CBOICTB BellecTBa Ha
o OCHOBE DTHX MOJeneH
3.1.3 Macca monekyn. KonngectBo Beniectsa. [TocTosiHHast ABoraapo
3.14 Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Lienscus
3.15 Mogens wuneansHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETHYECKON TeopuH




HACAIIBHOI'O I'a3a

AOcomoTHas TeMreparypa Kak Mepa CpeHell KHHETUYEeCKOW SHEPTruu TEIUIOBOTO JABMXKEHUSA

316 yactul rasa. [lIkama remneparyp KenbBuna

3.1.7 VYpasuenue Kianelipona — Menzaeneesa. 3akoH JlanbToHa

318 ["a3oBble 3akoHbI. M30mpolecchl B UI€aIbHOM T'a3€ C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA:
o U30TepMa, U30X0pa, u300apa

3.1.9 TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

3110 [Ipaktuyeckue paboTel. M3mMepeHne Macchl BO3Iyxa B KIIACCHOM KomHarte. MccremoBaHue
o 3aBHCHUMOCTH MEXKIy apaMeTpaMH COCTOSIHUS Pa3pe:KeHHOro rasa

OCHOBbI TEPMOJIMHAMUKHA

200 TepMmoauHaMuyeckass cucTeMa. BHYTpEHHsAS OJHEprusi TEPMOAUHAMUYECKOW CHUCTEMBI U
o Croco0bl €€ U3MEHEHUS

3.2.2 KonwuaecTBo TerioTel u pabota. BHYTpEHHSIS SHEPTUsl 0JTHOATOMHOTO HJICATBHOTO Ta3a

393 Bunel Ttemonepenadyu: TEIIONPOBOJHOCTb, KOHBEKLMs, H3JlydeHUE. Temno€MKoCTh Telna.
o VY nenbHas TEIIOEMKOCTH BelllecTBa. Pacuér kosmyecTBa TEIJIOTHI IPH TEIJIoNepeaaye

324 IlepBbIii 3aKkOH TepMOAMHAMUKM. [IprMeHeHME NEpBOro 3akOHA TEPMOAMHAMUKH K

3.9 o u3onpoueccaM. I'paduueckas nuuTeprperanus paboTsl raza
. TennoBble MamuHbl. [IpuHIMIBI neficTBUA TeruoBbIX MamuH. [IpeoOpa3zoBaHus SHEpruu B
3.25 TeroBeIX MammHax. Koaddunuent moneznoro nevicteus (nanee — KI1J[) TemioBoit MammHebI.
[Mukn Kapno u ero KITI

326 Bropoii 3akoH TepmoauHaMuku. HeoOpaTumocTh mporeccoB B mpupoze. TemsoBble
o JBUTATENU. DKOJIOTHYECKUE POOIEMbI TEIIOIHEPTETUKU

397 TexHUyecKkne YCTPONCTBA: J[BHUraTellb BHYTPEHHErO CropaHus, OBITOBOM XOJOAWJIbHUK,
o KOHIUILIOHED

3.2.8 [TpakTrueckue pabotel. i3MepeHue yaeabHON TEMI0EMKOCTH




AT'PEI'ATHBIE COCTOAHNMA BEIECBA. ®A30BBIE ITEPEXO/IbI

Hapoo6pa30BaHHe u KOHACHCaLMs. I/IcnapeHHe nu KUIICHUC. y,[[eJ'HJHaH TCII0OTA

331 napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhl KUTICHUS OT JaBJICHUS
3.3.2 AOCOMI0THAS M OTHOCHUTENbHAS BIAXXHOCTH BO3ayxa. HacelmeHnHsiil map
33.3 Teépnoe teno. Kpucrammmyeckue u amopgHbie Tena. AHHU30TPONUS CBOMCTB KPHCTAJIIOB.
3.3 o Kunkue kpuctamisl. CoBpeMeHHbIE MaTepHAIIbI
3.34 [TnaBnenue u KpucTayuIM3anus. Y JeNbHas TeroTa iasneans. Cyoaumanus
3.35 YpaBHEeHHE TEIUIOBOTO OanaHca
336 TexHuuyeckue yCTpoICTBa: TUTPOMETP U NCUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TOTYyYEHUS
o COBPEMEHHBIX MaTepUasoB, B TOM YHCIIe HAHOMaTEPHAaJIOB, U HAHOTEXHOJOTUU
3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DnexTpu3anus Tei. DJISKTPUIecKui 3apss. [IBa Buaa 37€KTPUUECKUX 3apsiIoB
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 BzaumopeiictBue 3apsaoB. 3akon Kymona
41 415 Onektpuueckoe mnoisie. Hanpsok€HHOCTH 3ieKTpUYecKkoro mnosis. [IpuHIun cynepno3uiui.
JIuHUM HANPSHKEHHOCTH JIEKTPUYECKOTO OIS
4.1.6 Pabora cui anekrpocraruyeckoro nosis. [lorenuuan. Paznocts noTeHnnanos
417 [IpoBOAHMKM ¥ JUAJIEKTPUKA B TOCTOSSHHOM JJIEKTpUYECKOM Tmone. JludnexkTpuueckas
o IIPOHHIIAEMOCTh
418 OnektpoéMkocTb. KonneHcarop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHcaTopa. JHeprus

3apsHKEHHOT0 KOH/IeHcaTopa




4.2

TexHUYecKne YCTPOWMCTBA: DIIEKTPOCKOI, DIIEKTPOMETP, dJICKTPOCTATHUECKas —3alluTa,

419 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJCHCATOP, KCEPOKC, CTPYHHBIN PUHTEP
4.1.10 [TpakTaeckue paboThl. I3Mepenwre 31eKTpOoEMKOCTH KOHIEHCATOpa
[NOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcnoBus CyliecTBOBaHUS NTOCTOSHHOTO JIEKTpUYecKoro Toka. Mcrounuku toka. Cuia Toka.
o ITocTosIHHBIN TOK

4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu

4.2.3 DIIEKTPUUECKOE COMPOTUBIICHUE. Y JICIBHOE CONTPOTUBIICHUE BEIIECTBA

4.2.4 [TocnenoBarenpbHOE, MAPAIIIETBHOE, CMEIIAHHOE COCIMHEHUE IPOBOIHUKOB

4.2.5 PaGota snekrpuueckoro Toka. 3akon oy — Jlenma

4.2.6 MoIIHOCTD 3IEKTPUYECKOTO TOKA

427 anekTpoaBrkymas cuwia (nanee — DJIC) u BHyTpeHHEE CONMPOTHUBIICEHHWE HCTOYHHKA TOKA.
o 3akon OMa 11 MOJTHOM (3aMKHYTOM ) 3eKTprudecKkoi renu. KopoTkoe 3ambikaHue

428 DNeKTpOHHas MPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT
o teMriepatypbl. CBepXIpOBOIUMOCTh

4.2.9 DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB

4210 [TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs] MPOBOAUMOCTh MOMYNPOBOIHUKOB. CBOICTBa
o p-n nepexona. IlomynpoBoIHUKOBbBIE TPHOOPHI

4211 DJIEKTPUUYECKUH TOK B DJIEKTPOJIUTAX. DINEKTPOIUTHYECKAS JUCCOUALNSA. DIEKTPOIU3

4212 ODJIeKTpUYECKUi TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psal. Pazmnunbie
o THUIIBI CAMOCTOATENBHOTO pa3psaa. Monunus. [1nazma

TexHU4YeCKne  YCTpPOWCTBA:  aMIepMeTp, BOJBTMETpP, pEOCTaT, WCTOYHHKH  TOKa,
1213 AIIEKTpOHArpeBaTeNbHbIE  MPHOOPHI,  AIEKTPOOCBETUTENbHBIE  MPUOOPBI,  TEPMOMETP

COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIN

JUO0J, raJlIbBaHHUKa




[TpakTuyeckue paboThl. M3ydeHne CMEIaHHOTO COSTMHEHHS PE3UCTOPOB.

4.2.14 Wsmepenne DJIC wuWCTOYHWKA TOKAa W €ro BHYTPEHHEro compoTuBieHus. HabmroneHue
ANEKTPOJIN3a
11 KJIACC
Kon
Koanposepsiemoro 3;1emeHTa IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasaeJa
4 SJIEKTPOAMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIMA
43.1 [TocrossHHBIE MAarHUTHI. B3auMoielicTBHE MOCTOSHHBIX MATHUTOB
MarnutHoe mnose. Bekrtop marHutHOM wnHAykuuu. [lpmHnun cynepnosunuu. JIuHumn
432 MarHuTHOM WHAyKUMHU. KapTuHa JHMHMI MAarHUTHOM MHAYKUMHM TIOJISI IOCTOSIHHBIX
MarHuTOB
MaruutHoe moJie TMPOBOJHHMKAa € TOKOM. KapThHa IHMHMH TOAS JJIMHHOTO MPSIMOTO
4.3.3 MPOBOJIHUKA U 3aMKHYTOTI'O KOJBLEBOIO MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTeaa.
B3anMozeiicTBrue MPOBOIHUKOB C TOKOM
4.3 N
434 Cuita Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHUE
Cuna Jlopenma, e€ MoOAyidb W HampaBiieHHe. J[BWKeHHME 3apsiHKEHHOM YacTHIBI B
435 OJIHOPOJHOM MarHuTHOM mosie. Pabora cuinet Jlopenna
4.3.6 SIBNeHHE AIEKTPOMArHUTHOW MHAYKIIMU
4.3.7 [ToTok BekTOpa MAarHUTHON MHAYKLUU
4.3.8 O1C nnaykuuu. 3aKoH IeKTpOMarHuTHoM uuaykun dapanaest
439 BuxpeBoe onekrpuueckoe mome. DJIC WHAYKIMH B TMPOBOJHUKE, JIBIKYIIEMCS

MOCTYNAaTCJIbHO B OJHOPOAHOM MArHUTHOM II0JIC




4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTS. SIBNeHue caMonHaykiuu. J1C caMoOMHAYKIUH
4.3.12 DHeprusi MarHuTHOTO TOJIs1 KATYIIKHA ¢ TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHuuyeckue ycTpOMCTBA: MOCTOSIHHbIE MAarHUTBI, 3JEKTPOMArHUTHI, 3JIEKTPOJBUIATEND,
4314 YCKOPHTEIIH JIEMEHTAPHBIX YACTHLI, UHIAYKLIMOHHAS [1€Yb
[TpakTnyeckue pa®oThl. M3ydeHne MarHMTHOIO IOJS KaTyHIKH ¢ TOKOM. MccnenoBanue
4.3.15 JICUCTBHsI IIOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM. lccrnenoBanue sIBIICHHSA
3JIEKTPOMArHUTHON MHIYKLIUU
5 KOJIEBAHU A U BOJIHBI
MEXAHMWYECKUE N DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Koneb6arenbHas cucrema. CBoboanble koneOanus. ['apmonnueckue konebanus. [lepuon,
>11 4aCTOTA, aMILIUTY A U (aza KoaebaHmit
512 IIpy>xvHHBINA MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
VYpaBHeHUe TapMOHUYECKHUX KosiebaHui. KuHemartndyeckoe M IMHAMHYECKOE OIMCAHUE
>13 KOJ1e0aTENFHOTO IBIKCHHUS
[IpeBpaliieHrie sHEPruu MpU rapMOHUYECKUX KojeOaHusX. CBsA3b aMIUIMTYAbl KoJeOaHUU
5.1 >14 MCXO/IHOM BETMYUHBI C aMIUTUTYAaMHU KOJIeOaHUH e€ CKOPOCTH M YCKOPEHHUS
Konebarenbublif koHTyp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KoleOaHHUS B UACATHHOM
5.15 K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMHU M 3JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHHUs PHEPTUH B UJICATIbHOM KOJIe0aTeIbHOM KOHTYpe
Boinyxaennsle  MexaHuyeckue — Kkosnebanus.  Pesonanc.  Pe3onancHas — kpuBasl.
>L7 BbIHYXI€HHBIE 3IEKTPOMarHUTHbIE KOJIEOaHUsI.
5.1.8 ITepemennsblil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.




MoOUHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U JEHUCTBYIONIEE 3HAYCHHUE CHJIBI TOKAa M

5.1.9
HaIpsKEHUS
Tpancdopmarop. I[IpomsBoacTBo, mepenada M MOTPEOICHHE DICKTPUUECKOH HSHEPIUU.
5.1.10 OKOJIOTMYECKHME PHUCKM TIPU MPOU3BOJCTBE 3JEKTpudyecKkod sHepruu. KynbTypa
MCIIOJIb30BAHUS SJICKTPOIHEPTUU B TOBCEHEBHOM KU3HU
5.1.11 TexHUYECKHE YCTPOUCTBA: ceiicMorpad, AIeKTPpUIECKUil 3BOHOK, JIMHHUH JJICKTporiepeaayd
[TpakTdeckue padoThl. MccnenoBanne 3aBUCUMOCTH TIEPUOJIa MaJIBIX KoeOaHui rpy3a Ha
5.1.12 HATH OT JJIMHBI HUTH M Macchl Tpy3a. McciienoBaHue NEPEMEHHOr0 TOKa B LEMHU W3
MIOCJIEI0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOpa
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI
Mexanuyeckue BOJIHBI, yciaoBusi pacupoctpaneHusd. [lepuoa. CkopocTs pacnpocTpaHeHUs
>21 U JuinHa BoJHBI. [lonepeunsie U Mpo10IbHBIE BOJTHBI
5.2.2 WuTepdepentus u qudpaxuss MEXaHHIECKUX BOJH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3Byka
DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS H3JIYYCHHS DJIEKTPOMArHUTHBIX BOJH. B3ammHas
>24 opueHTaIus BeKTopoB E, B 1 v B 2IeKTpOMarHuTHOW BOJIHE B BaKyyMe
5.2 CBOIICTBA JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TIPEJIOMIICHUE, TIOJIIpU3aIius, TUPPaAKIUs,
525 unTepdepeniysa. CKOpOCTh MEKTPOMATHUTHBIX BOJIH
[[Ixkana »neKTpOMarHUTHBIX BOJIH. [IpuMEHEHHE A3NEeKTPOMATHUTHBIX BOJH B TEXHHUKE U
5.2.6 Gty
[IpuHIIMTIBI paANOCBA3M U TeNEeBUAEHUS. Pannonokanus. DIEeKTPOMarHUTHOE 3arpsi3HEHUE
>2.1 OKPY’KaIoIleH cpebl
£ g TexHU4YecKnue yCTpOMCTBA: MYy3bIKaJbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas TUArHOCTUKA B

5.3

TEeXHHUKE U METUIMHE, pajap, paAuoNpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus

OIITHUKA




531 [IpssMmonnHEHOE pacpoCTpaHEHHE CBETA B ONTHOPOIHOM cpene. JIyd cera
5.3.2 OTtpaxkeHnue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoeHre H300pakeHuit B INTOCKOM 3epKasie
5.3.3 [penomiienne cBera. 3aKOHBI IPEIOMIICHHS CBETa. AOCOTIOTHBIN MOKa3aTelb MPEIOMIICHUS
5.34 [TomHoe BHYTpeHHee oTpakeHue. [IpeenbHbIi yroul MOJIHOTO BHYTPEHHETO OTPaKEHUS
5.3.5 Hucnepcus ceeta. CrioxxkHbIi coctaB O6enmoro cera. L[ser
CoOupatomue W pacceuBaromue JHH3BL. ToHKass nuH3a. DOKYCHOE pACCTOSIHHE H
5.3.6 onThyeckas cuia TOHKOM suH3bL. IlocTpoeHne wu300paxeHwii B coOMparoUX U
paccenBaroUIMX JHH3aX. POpMyJia TOHKOHN JIMH3bL. Y BEIMYEHUE, JaBAEMOE JIMH30M
5.3.7 [Ipenenbr NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU
WuTtepdepenmus cBera. KorepeHTHbIC NCTOYHHUKH. Y CIIOBUSI HAOJIOJICHUS MAaKCUMYMOB H
5.3.8 MUHUMYMOB B HHTEPGEPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB
Hudpakuus cBera. [udpakumonnas pemérka. YcIoBHE HAONIOIEHHUS —TJIaBHBIX
239 MaKCHMYMOB TIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY
5.3.10 [Tomstpusanus cBera
TexHu4yeckne yCTpOMCTBA: OYKH, Jiyna, ¢oToanmapar, TMPOCKIMOHHBIN ammapar,
>34 MUKPOCKOII, TEJIECKOI, BOJJOKOHHAS ONTHKA, TU(GPAKIIMOHHAS PEIIETKA, TOISIPOUI
[TpakTueckue paboTel. M3mepenue mokaszatens mnpenomieHus. VcciemoBaHue CBOWCTB
5312 m306paxkenuii B muH3ax. HabmoieHne qucnepcun cera
SJIEMEHTBI CIIELITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
['paHubl NPUMEHUMOCTH KJIAaCCUUYECKON MeXaHUKHU. [locTynaThl TEOPUU OTHOCUTEIBHOCTH:
6.1 WHBAapHUAHTHOCTh MOJYNII CKOPOCTH CBEeTa B BakKyyMme, MPUHIUI OTHOCHUTEIHLHOCTU
DWHIITEHHA
6.2 OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/ICHHE BPEMEHH U COKPAIIEHUE JITTHHBI
6.3 DHeprus 1 UMIyJIbC CBOOOTHON YaCTHUIIBI




7.1

7.2

7.3

CBs13b MacChl ¢ SHEPTUEH U UMITYJIbCOM CBOOOJHOW YaCTHIBI. DHEPTHs MOKOsI CBOOOIHOM

6.4
YaCTULIbI
KBAHTOBAA ®U31KA
BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. @opmyina [lnanka cBsa3u sHeprun (HOTOHA C €ro YaCcTOTOW. DHEPrusi U UMILYIIBC
r1l dboToHa
7.1.2 OtkpeiTue u uccnenoBanue poroddpdexra. Onwitel A.I'. Cronerosa. 3akousl poTodrdhderTa
7.1.3 Ypasaenue DitHinTeiHa 1 porodddexra. «KpacHas rparuma» Gporodddexra
7.14 Hasnenue cBera. OnwiTe! [1.H. JIeObenera
7.15 XHUMHYECKOE JIEHCTBUE CBETA
7.1.6 TexHudeckue ycTpoiicTBa: GOTO3IEMEHT, (POTOAATUHK, COTHEUHAs OaTapes, CBETOIUO]]

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbiThl Pe3epdopaa mo uccinegoBaHuio CTpPOSHHS aToMa.
721 I[TnaneTapHas MOJENb aTOMa

[Toctynarel bopa. M3nyuyenue u morsjouieHue (OTOHOB IMPHU IMEPEXOoJie aromMa € OJHOIO
122 YPOBHS DHEPrUM Ha Apyroi. Buasl cnektpos. CriekTp ypoBHEH SHEPrUM aToMa BOJOpO1a

BonHoBble cBoiictBa uactul. Bomubel ne bpoitnda. KopnyckynspHO-BOJHOBOW ayalln3M.
723 Judpaxus 31eKTPOHOB Ha KpHUCTaJLIax
7.2.4 CrioHTaHHOE U BBIHY)KJIEHHOE HM3JTyueHue. Y CTpONCTBO U MPUHIIMI paboThI j1a3epa

TexHuuyeckue yCTpOWCTBA: CIHEKTPalbHBIA aHaAIW3 (CIEKTPOCKOIl), Jia3ep, KBAHTOBBIN
725 KOMIIBIOTED
7.2.6 [TpakTuueckue pabotsl. HabmroaeHne IMHEHYaToOro CrieKTpa

ATOMHOE A1PO

7.3.1 MeToapl HAOMIOACHUS U PETUCTPAITUH DJIEMEHTAPHBIX YaCTHUIT




OtkpeiTHe  paauoakTuBHOCTH. OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa

7.3.2 paguoakTuBHOrO wu3nmydeHus. CBoiicTBa anbda-, Oera-, raMma-usinydeHus. Brwusxue
PalnOaKTUBHOCTHU Ha KUBbIE OPTaHU3MBI
OTtkpbeiTHE TIpOoTOHA W HeWTpoHa. Hykimonnas monens siapa ['eiizenbepra — MBaHeHKo.
733 Baps sapa. MaccoBoe umcio sapa. M3otomsl
Anbda-pacnian. DIEKTPOHHBIA M TIO3UTPOHHBIN Oera-pacnaj. [amma-u3nydeHune. 3aKoH
34 paZoaKkTUBHOIO pacmaja
7.3.5 DHeprus CBSI3U HYKIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl sapa
7.3.6 S nepHbie peakuuu. JleneHue u CUHTE3 AP
Snepusiii  peaktop. Tepmosiaepubiii cunTe3. [IpoOieMbl W TEPCHEKTUBBI  SEPHOU
3 SHEPreTHKHU. JKOJIOTMUECKUE aCTIeKThI SEPHOI SHEPTeTUKH
7.3.8 DnemeHTapHble YacTullbl. OTKphITHE TO3UTPOHA. DyHIaMEHTAIbHbBIE B3aUMOICHCTBUS
TexHuueckue ycTpoWCTBa: IO3UMETp, Kamepa BuiibcoHa, sIEpHBI peakTop, aTOMHAs
7.3.9 Somba
7.3.10 [TpakTueckue padoTsl. MccnenoBanue TpekoB yacTuil (110 roTOBbIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3NKHA
8.1 Bun 3Bé3an0ro Heba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHE
Conneunass cucrema. llmanersl 3eMHON rpynmbl. [lnaHeThI-TUTaHTBI M WX CHYTHHUKH,
8.2 KapJMKoBbIe Tu1aHeThl. Masble Tena CoTHeYHON CUCTEMBbI
8.3 Comnriie, hotocdepa u armochepa. ComHeuHass aKTUBHOCTh
8.4 Ucrounuk sHeprun CostHIA U 3BE3NT
3BE3/1bI, MX OCHOBHBIE XapPAaKTEPUCTUKHU: Macca, CBETHUMOCTb, PaJUyC, TEeMIIEparypa, HX
B3aMMOCBs3b. JlMarpaMMa «CHEKTpalbHBI KJIACC — CBETUMOCTBY». 3BE3MBI  TJIABHOM
8.5 MOCJIeIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETUMOCTb» JUuid 3BE3  TJIaBHOM

OCICA0OBATCIIBHOCTU




Buyrpennee crpoenue 3BE3A. COBpPEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U

8.0 sBommonnu ConHIa 1 3BE3/1. DTanbl )KU3HU 3BE3]

Mineunsiii [lyte — Hama 'anaktuka. CnupanbHas cTpykTypa l'ajmakTuku, pacmpeneiieHue
8.7 3B€31, raza um neumM. llomoxkenme u nBmwxkenume Connma B Iamaktuke. Ilmockas u

cepuueckas mojacucTeMsl ['anakTuku
8.8 Tunel ranakTuk. Paguoranaktuku u kBasapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa66ma. Paz6eranme ramaktuk. Bospact u
8.9 panuyc Bcenennoil, Tteopuss bonpmoro B3pbiBa. Mogens «ropsuerd BceneHHON.

PenukToBO€ n3inyuenue

MacmitabHast  cTpykrypa Bceenennoit. Meraranaktuka. Hepeménnsie  mpoOiaembl
810 aCTPOHOMHUHM




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka. 10 kmace. Msakumes I.4., Byxosues b.b., Corckuit H.H.; mon penakmueii [TapdentsreBoit H.A. AknrionepHoe 00IIeCTBO

((I/IS,Z[aTeJ'IBCTBO «HpOCBeH_[eHI/Ie»

» ®dusuka. 11 knace. Msakumes I'.4., Byxosues b.b., Hapyrun B.M.; nox penakuueii [lapdpentreBoit H.A. AxuimonepHoe 00111ecTBO

«M3narenbcTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1.®u3uka. 10 knacc. Mskumes I'.51., byxosues b.b., Corckuit H.H.; mog pexpakmueii [TapdentreBoit H.A. AxiinonepHoe 0011ecTBO

«M3paTenbcTBO «HpOCBCH_[CHI/Ie»

2. ®wusuka. 11 xknace. Mskumes I'.4., byxoBueB b.b., Yapyrun B.M.; non penakuueii [Tapdentoenoit H.A. Akironepaoe o011ecTBo
«M3natenscTBO «IIpocBenieHue»

3.  ®wusuxa. 10 knacc. Jlugaktuueckue Matepuaisl (aBTopsl: . E. Mapow, E. A. Mapon).

4,  Owuswuka. 3apaunuk. 10—11 xmaccer (aBTop A. I1. PeiMkeBuy).

5. ®usuka. 3agaunuk. 10—11 xmaceel (aBrop A. I1. PeimkeBuu).

6. DnekTponHas ¢popMa ydeOHHKa. KOMITIIEKT HArJISTHBIX TOCOOMIA



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

1. Iepeuens >nekTpoHHBIX 0Opa3oBaTeNbHAIX pecypcos 1o ¢pusuke http://school-collection.edu.ru/collection

2.

EcrectBeHHO-Hay4HbIE 3KcrIepuMeHThl — Dusnka: Kosekuus occuiickoro 061ieo0pa3oBaTenbHOro nopraia

http://experiment.edu.ru

3.

4,

8.

9.

OTxpbIThiil KOMUTEK: Dusuka http://www.physics.ru

DJeMeHTBI: TIONMYJISIPHBIA CaliT 0 pyHIaMeHTaIbHOM Hayke http://www. ementy. Ru

. BBenenue B Hanotexunosoruu http://nano-edu.ulsu.ru
. BuptyanbHblii MeTouuecKkuii KabuHeT yuurens ¢pusunku u actponomun: ut H.H. l'omynuno#t http://www.gomulina.orc.ru

. Buptyanbublii pu3mar-kinacc: o0IIEropoIcKor caiT capaToBckux urenei http://www.fizmatklass.ru

BupryanbHbiii poHI eCTECTBEHHO-HAYYHBIX M HayuyHO OTexHuueckux pdexros «dddexrturnas dpusmka» http://www effects.ru

lazera «®dusnka» N3narensckoro noma «IlepBoe centsiops» tp://fiz.1september.ru

10. EctecTBeHHO-Hay4HAas mIkoja TOMCKOro moiuTexHnyeckoro ueepcurera http://ens.tpu.ru

11. 3anumarenbHas (u3MKa B BOIIpocax U oTBeTax: caT B. EnpkuHa

12. tKBaHT: Hay4HO-TIOMYJISPHBINA (U3UKO-MaTeMaTHuecKuil sxypHan tp://kvant.mccme.ru

13. Knnaccuas ¢usuka: caiit yautens ¢pusuku E.A. banaunoii http://class-zika.narod.ru

14. KoHIenuu cCoBpeMEHHOTO €CTECTBO3HAHUS: SJICKTPOHHBIN yueOHuk tp://nrc.edu.ru/est

15. JlaGoparopus oOyuenus ¢pusuku u actponomurn MICMO PAO tp://physics.ioso.ru

16. JlaypeaTsl HOOeneBCKO# nmpemuu 1o ¢usuke http://n-t.ru/nl/fz

18. Mup ¢usuku: 1eMOHCTpauu (GU3HUECKUX IKCIepUMeHTOB tp://demo.home.nov.ru



19. O6pa3zoBarenbpubic MaTepuaisl Mo pusuke ®TU um. A.®. Uodde tp://edu.ioffe.ru/edu

20. OO6yuaromie TpexXypoBHEBbIE TECTHI 0 (usuke: caiit B.W. Perensmana tp://www.physics-regelman.com

21. Owmnaiin-npeoOpasoBareib equHuIl u3mepenus http://www. decoder.ru

22. Tlopran ecrecTtBeHHbIX Hayk: Pusuka http://www.e-science.ru/physics ITpoext AFPortal.ru: actpodusmueckuii moprain
http://lwww. afportal.ru IIpoext «Best dpusukax» http://www fizika.asvu.ru

23. Pemienus 3a1a4 U3 yueOHUKOB 1o ¢usuke http://www. irodov. nm.ru Caiit npakTukyroiero Gpu3nka: npernoaaBareib GU3UKHU
N.U. Apnaamosa http://metod-f.narod.ru

24. CamoTecTHpOBaHKE IKOJLHUKOB 7-11 KiiaccoB u abutyprueHToB 1o usuke http://barsic.spbu.ru/www/tests

25. Vpoxku no monekyssipHoi ¢usuke http://marklv. narod.ru/mkt

26. ®uszukaM — npenoaaBaTessiM U ctyaeHTam http://teachmen.csu.ru 27. ®usuka B anumanusix http://physics.nad.ru

28. dwusuka B npesentanusax http://presfiz.narod.ru

29. ®dwusuka B mkose: cant M.b. JIbBoBckoro http://gannalv.narod.ru/fiz 30.®usuka Bokpyr Hac http://physics03.narod.ru
30.Dwu3mka s Beex: 3agaun mo ¢pusuke ¢ perenusimu tp://fizzzika.narod.ru

31. dwusuka mis yuuteneit: caiit B.H. Eroposoii http:/fisika.home.nov.ru



http://fisika.home.nov.ru/

Ipuaoxenue No 1

Oco0eHHOCTH 1 HOPMBI OlIEHMBAHMNSI IPEIMETHLIX Pe3VIbTATOB

B coorBercTBUM ¢ TpeOoBaHHMSIMH (enepalbHBIX TOCYIAPCTBEHHBIX OOpAa30BaTEIbHBIX CTAHJAPTOB OOIIEro oOpa3oBaHUs OICHKA y4COHBIX
TOCTHKEHUH 10 (PU3MKE, KaK U [0 IPYTHM YICOHBIM MIPEAMETaM, PeaTn3yeT CUCTEMHO-IESTSIIbHOCTHBIN, YPOBHEBBIN M KOMITJICKCHBIH MTOIXOIBI.

[TnanupyemMble pe3ynbTaThl Mo (GU3HKE MOKHO OOBEAMHUTH B HECKOJIBKO TPYIIIT:

1) oceoenue nomamuiinozo annapama (MCTONb30BaHME MOHATHH, PACHO3HABAHME ABJIECHHH, ONMMCAHUE ABJCHUH MPU TOMONIM (U3HMUECKHX
BEJIMYMH, UCTIOJIH30BAHUE 3aKOHOB IS XapaKTEPUCTHKH TPOIIECCOB, padOTa ¢ MOJEIISIMH);

2) Gopmuposanue memooonocuseckux ymeruti (OCBOGHUE METOJIOB HAYYHOT'O IMO3HAHWS, TIPOBEJCHUE ONBITOB IO HAOIONCHUIO (DH3UIECKHUX
SIBIICHUH, MPOBEJICHNUE NMPSIMBIX U KOCBEHHBIX U3MEPECHHM, UCCIICIOBAHMHA 3aBUCUMOCTEH (DPU3MUYCCKUX BEIIMYUH, COOJIIOJCHHE IIPaBHJI 0€3011acHOro
Tpyda mpu paboTe c 1abopaTOPHBIM 0OOPYIOBAHHEM);

3) pewenue rauecmeenmvix u pacuemuvix 3a0au (OOBACHEHHE SBJEHHH M IIPOLECCOB, MPUMEHEHME TEOPETHUECKOro MaTepuana Jjis
pelieHus 3a1a4);

4) nonumanue npukIaOHO20 3HAUEHUA NOTYUeHHbIX 3HaHuii (YMEHWS TPUBOAMTH MPUMEPHl IIPAKTHYECKOTO HCHOJIb30BAHMS (DU3HIECKUX
3HAHWA B TIOBCCIHEBHON JXM3HH, XapaKTEPU30BATh MPUHIIUIBI JCUCTBUS H3YYCHHBIX MPHOOPOB, TEXHUYECKHX YCTPOHCTB M TEXHOJIOTUYCCKUX
IIPOIIECCOB, PACMO3HABATh (PU3NUYCCKUE SBICHHUS B OKPYKAIOIICH KU3HH);

5) yMeHue pabomams ¢ uHpopmayuel uzuueckoeo cooepicanus (KPUTUYECKH aHAIU3UPOBATh HHGOPMAIIMIO, MOJTYy4aeMyl U3 pPa3HBIX
UCTOYHUKOB, GOPMYIUPOBATH U ApTYMEHTUPOBATH COOCTBEHHYIO MO3HUIIUIO).

Yuurento Ha OCHOBaHUH TpeiiokeHHoro B @PII mepeyHs mpeIMeTHBIX pe3yIbTaTOB HEOOX0IUMO COPMUPOBATH TEMATHICCKHE INIAHUPYEMbIC
PE3YNIBTATHI JJIS KAXKIOH TEMBI M BHYTPH KKIOTO Pe3yIbTaTa COCTABUTH MEepeueHb YMEHUH, (OPMUPOBAHNE KOTOPHIX B COBOKYITHOCTH O00ECIICUNBACT
JTOCTHIKEHHE MIIAaHUPYEMOT0 pe3yabTaTa U CIYKUT OCHOBOM I 10A0O0pa 3aJaHHH OIEHOYHBIX TPOLIETY].

Bubl BHYyTPHIIIKOJIBHOTO OIIEHUBAHUSI.

Ha Bcex ypoBHsxX o0miero o0pa3oBaHus BBIACTSIOT JBE OOJNBIIKE TPYIIHI OLIEHUBAHUSA: BHYTpEeHHEe (BHYTPHUIIIKOJILHOE) OLICHUBAHKE U BHEIITHEE
OIlCHMBaHHE (TOCYJapCTBEHHAs WTOTOBasl aTTECTallks, BCEPOCCUUCKHE TMPOBEPOYHBIE PAOOTHI, MOHHTOPHHIOBBIC HCCIENOBaHUS (penepanbHoro,
PErHOHAIBHOTO YPOBHEH ).

BryTpuikonpHOE OllEHUBaHUE MpEAHA3HAYASTCs NI OpraHu3alliy Mporecca O0ydeHUsl B KJlacce MO Y4eOHBIM MpeaMeTaM M Peryiupyercs
JIOKaJIBHBIMHU aKTaMU 00pa30BaTeIbHON OpraHU3aIliH.
K Buam BHYTPUIITIKOJIBLHOTO OIICHUBAHUS MPEAMETHBIX PE3YJIbTATOB OCBOEHHUS 00pa30BaTEIBHBIX ITPOTPAMM OTHOCSTCS:



— CTapToBas IMAarHOCTHKA, HaIpaBJIeHHAas Ha OIIEHKY OOIIei TOTOBHOCTH 00y4arolerocsi K 00y4eHrIo Ha JaHHOM YpOBHE 00pa30BaHuUS;
— TeKyllee OlEeHUBaHUE, OTpaXkarollee HHIUBUYaIbHOE MTPOIBMKEHHE 00Yy4aIOIIerocs B OCBOCHUU MTPOrpaMMbl y4eOHOTO MPEAMETa;

— TeMaTH4YecKoe OLICHUBAHUE, HAIIPABJICHHOE Ha BBISBIECHUE U OLEHKY AOCTHKEHHs 00pa30BaTENIbHBIX PE3yJIbTATOB, CBA3AHHBIX C U3yUYCHUEM
OTJENBHBIX TeM 00pa30BaTeIbHON MPOTPAMMBL;

— TPOMEKYTOYHOE OIEHUBAHUE IO WTOraM M3yYeHHUs KpPYHHBIX OJOKOB 00pa30BaTeNbHONW MPOrPaMMBbI, BKIIFOYAIOMIEH HECKOIBKO
TeM, WK 110 (POPMHUPOBAHHIO KOMIUIEKCHOTO OJI0OKA Y4eOHBIX JCHCTBHIA,

— WTOrOBOE OILCHUBAHUE PE3yJIbTaTOB OCBOCHHUSI 00Pa30BaTEIbHON IPOTPAMMBI 3a YUEOHBIH IO/

OpHa U3 CYIIECTBEHHBIX 337]a4 TEKYIIEro U TEMAaTHYECKOTO KOHTPOJIS — MOATOTOBKA 00YYAIOIINXCS K TPOMEKYTOUYHON U UTOTOBOM OICHKE (32
YEeTBEPTh, MOJIYroJIe, B KOHIE Y4eOHOro roja). B MaHHBIX peKOMEHIAIMSIX pedb HJET O TEKYIEM OIICHUBAHUU.

Telcymee OIlCHUBaHHE.

Tekymias olleHKa BKJIKOYAET NEPUOAUMYECKHUE MPOLEAYPbl OLIEHKH WHIMBUIYaIbHOTO IMPOJBHUKEHHUS O0Yy4aroUIerocsi B OCBOEHUH IPOrPaMMBbI
yuebHoro mpenMera «@Dusmkay. Pe3ynabTaTel TEKyIIEH ONEHKH SIBISIOTCS OCHOBOHM ISl MHIAMBHIyadH3allMd y4yeOHOTo mpouecca. Tekymias oleHKa
MOXeET OBITh (POPMHPYIOLIECH, MOAICPKUBAOIICH M HANPABIAIOMEH YCHINs OOYydYaromIerocs, BKIIIOYArOIIEH ero B CaMOCTOSITCIIBHYIO
OLICHOYHYIO NeSITeIbHOCTh, U JHATHOCTHYECKOW, CIIOCOOCTBYIOIIEH BBISBICHHIO W OCO3HAHUIO YYUTEJIeM W OOydYalOMIMMCS CYHIECTBYIOIIMX
npobsieM B 00yueHuu. Tekyliee oleHuBaHUuE MOXKET IPOBOAUTHCA HA KaKJJOM YPOKE U BBISBIISITH JOCTUKEHHS OTAEIbHBIX 00Y4arOIIMXCs B Mpoliecce
U3Yy4eHHUs yueOHOro Marepuana.

B Teky1el oleHKe MCIONB3YIOTCS pa3iIuuHble (POPMBI M METO/ABI MPOBEPKH (YCTHBIE M MHCbMEHHBIE ONPOCHI HAa YpPOKax, KPaTKOBPEMEHHbIE
caMOCTOsITeNIbHBIE pal0OoThl, JOMalIHHE paboThl, HHIUBUAYaJbHBIE W TPYIIOBBIE MPOEKTHBIE M HCCIENOBaTeIbCKUE pabOThl, caMo- H
B3aMMOOIICHKA, peQIIeKCusi, OLEHOYHbIE JUCTBI M JIpyrHe) ¢ ydeToM ocoOeHHocTedl yueOHoro mnpeamera «®PuU3MKa» U METOAMKH
[IPENOIaBaHUs, PEATIU3YEMOH YUUTETIEM.

Jlnis ycTaHOBJIEHUSI YPOBHS OCBOCHMS 00yUarOIIUMUCS KaXKJOH TEMbI Kypca IPOBOJUTCS TEMATHYECKask JUArHOCTHKA (OLIEHKA).

JlnarHocTrka — crnoco6 moyuyeHus: H3MepseMbIX ToKas3aresael 00yueHus, 00ecreunBaonX 00bEKTUBHOE U BCECTOPOHHEE U3yUEHHE YCIOBUM U
pe3ysIbTaTOB yUeOHOT0 MpolLecca, Crocod MPOSCHEHMs BCeX U3MEHEHHH, KOTOpbIe TPOUCXOIAT B MO3HABATEIHLHOM MpOILIECcCe.

OunenuBanme yCTHOIO Onpoca.

B ®PII no yueOHomy mpenmery «Du3uka» mnepeduciieHbl BCEe MPEIMETHbIE Pe3yNbTaThl, KOTOpbIE MOJKHBI OBITH OCBOEHBI M KOTOpbBIE
BBIHOCSITCSI HA TEMAaTUYECKUNA U UTOTOBBIM KOHTPOJIb, B TOM YHCJIE U HA TOCYJapCTBEHHYIO HTOIOBYIO aTTECTALMIO.



Hcnonb3oBaHWe  HAy4HBIX  MOHSTHUM,
XapaKTepUCTUKU CBOMCTB Tel U (hU3MUECKUX sBIeHUH. B pamkax Tekyiiel MpoBEepKHU 1eIeco00pa3Ho ISl BCEX BHOBb BBOAMMBIX (POPMYN U 3aKOHOB

06pau1aTL BHUMAaHHC HA.

HN3YUYCHHBIX (1)I/I3I/ILICCKI/IX BCJIMYMH W 3aKOHOB OICHUBACTCA B IIPOLECCE OIMHMCAHUA H

— IIOHHUMAaHHUC (1)I/ISI/ILIGCKOFO CMBICJIa UCIIO0JB3YEMBIX BCIUYHH, UX 0003HaYEeHHs U CANMHHNIbI (1)I/ISI/I‘ICCKI/IX BCJIMYMH,

— TOHHMMAaHUE CIIOBECHON (hOPMYIIMPOBKHU 3aKOHA, CYTH 3aKOHOMEPHOCTH, BBIPAXKEHHOMN (POpMYIIOi;

— 3HAaHWE MAaTEMaTUYEeCKOT'0 BBIPAKEHUS 3aKOHA, (POPMYII, CBA3BIBAIONINX JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BETUYUHAMU;

— yMEHHE CTPOUTH I'pa(UKy M3y4EHHBIX 3aBHCUMOCTEH (PM3MYECKHX BEMMYMH. B pamMKax yCTHOTO Ompoca B MPAaKTHUKE YUUTENs (PU3MKHU IIHPOKO

IIPUMCHAIOTCA

«KapTOYKHU» (1)1/131/1%01(0?1 BCINYHNHEBI, (I)I/I3I/I‘IGCKOFO 3aKO0Ha, (1)I/I3I/I‘ICCKOFO an6opa U1 YCTpOfICTBa U T. O., KOTOPBIC ABJIANOTCA IJIA o6yqa10meroc>1

CBOETO0 poJia MHCTPYKIMEH (IUIaHOM) /17151 IOCTPOEHMSI IOJTHOTO OTBETA.

IIpumepol Kpumepues oyenu8aHus yCMHbIX ONPOCO8

3aganue

KpuTepml AJI OHCHUBAHUSA MMOJHOTHI OTBETA

Onwucarts 1o njaany
(bHU3NUECKYIO BETUUUHY

1)Kakoe CBOWCTBO TeNl WJIM SBJICHHH XapaKTEepU3yeT TaHHAs BeIMYnHA?
2) OnpeneneHre pU3NIECKOM BETHUMHBL.

3) ®opmyna CBsI3M AaHHOM BeTMIUHBI (TpadUKH 3aBUCUMOCTEH).

4) EqvHUIIBI BETMYMHBI B MEXKYHAPOIHOM CHCTEME eIUHUII

5) ITpubop/croco0bl H3MEPEHUSI BETHIHHBI

Onucatp 1o MIaHy
bu3nYecKuil 3aK0H

1) CnoBecHast popMyIHpOBKa 3aKOHA.

2) MaTemaTiueckoe BEIpaKCHUE 3aKOHA.

3)Ha3BaHue W eIWHHIBI M3MEPEHUS] BCEX BEIIMYMH, BXOISIIUX B 3aKOH.
4) OMbITHI, IOATBEPIKIAIOIINE CIIPABETMBOCTD 3aKOHA.

5) [Ipumepbl MpUMEHEHUS 3aKOHA Ha TIPAKTHKE.

6) Y croBwust (rpaHuIibl) MPUMEHUMOCTH 3aKOHA

Onwucars 1o TiaHy
buznveckuit
(MCTOPUYECKUIT) OIIBIT

1) llens ombiTa.

2) Cxema orbITa.

3) YcnoBusi, py KOTOPBIX OCYILECTBIISIETCS OIIBIT.
4) Xop ompbITa.




5) PesynbTat ombiTa (€ro HHTEpIpETAIHs)

Ornucarp 1o miaHy 1) Haznauenue ycTpoiicTBa.
busnueckuit npudop/ 2) CxeMa ycTpoKCTBa.
YCTPOMCTBO 3) [IpuHUMT qeiicTBHS YCTPOICTBRA.

4) IpaBuiia Mojb30BaHUsI YCTPOWCTBOM M €0 PHMEHEHHE

Kpureprem onieHKH U 1epeBo/ia B OTMETKY YCTHOT'O OTBETA MOXKET CIYKUTh HATMYUE U MPABMIIBHOCTD ATUX JIEMEHTOB, 0003HAYCHHBIX B IJIAHE.

OtmeTka «5» BBICTABISAETCS 32 BEPHOE IPEACTABICHUE BCEX 3JIEMEHTOB, BXOASIIMX B IJIaH OTBETA.

OtMeTka «4» BBICTABISAETCS, COOTBETCTBEHHO, MPU HAJIMYMU HETOYHOCTH B OJJHOM U3 3JIEMEHTOB OTBETA WJIU IIPU OTCYTCTBUU OJJHOTO U3
JJIEMEHTOB.

Huxnss rpanuna oTMeTkH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO IpEJCTaBiIeHO He MeHee 60% 31eMEHTOB OT IIOJIHOTO
OTBETA.

OTMeTKa «2» BBICTABIIAETCS, €CIM OO0YYAIOIIMICS HE PACKPBIBAET OCHOBHOE COJEpKaHne MaTepHuaia (mpeacrasieHo MeHee 60% 3reMeHToB OT
IIOJTHOTO OTBETA). AHAJIOTUYHbBIE KPUTEPUU MOYHO UCIOJIb30BaTh JUIL  OLIEHUBaHUS KpaTKOBPEMEHHBIX KOHKPETHBIX
NUCbMEHHBIX 3a/IaHUil MPU OpPTraHU3alUU PadOTHI

C MaTepuaJioM y4yeOHHKa.

OIIEHI/IBaHI/Ie MHCBbMEHHOTI'0 oImpoca.

Ha 0a3e ocBOeHHBIX 3HaHUM (BEIWYMH, (POPMYJ, 3aKOHOB) ILI€JIECO00pPA3HO MPEAJIOKUTh NMHCbMEHHbIe 3aJaHMS ¢ KPaTKMM OTBeTOM Ha
ONUCAHME M XapPAKTEPUCTHKY CBOMCTB Tes U Gpu3nyecKux siBjaeHMii. Takux 3aaHuii 0a30BOro U MOBBILIEHHOI'O YPOBHEH CI0KHOCTH B HMEIOLLIEMCS
apceHasie JAMJAKTUYECKUX CPEACTB JOCTATOYHO MHOTO (3a7aHus ¢ KpaTKUM OTBETOM B BHUJA€ LU(PHI MM YUCIA, HA MHOXECTBEHHBIH BbIOOp, Ha
COOTBETCTBHUE 3JIEMEHTOB JIByX MHOXKECTB, Ha 3all0JIHEHHE MpoIyckoB). Hanbomnee pacnpocTpaHeHHBIMU SIBIISIFOTCS 33/1aHUS HA BBIYMCIICHNUE BETUUYMHBI B
Pa3JINYHBIX CUTYallUsAX, KOTOPbIE IPOBEPSIO YMEHUS MCIIOJIb30BaTh pa3InyHble (POPMYJIIbI U 3aKOHBI B CTAHIAPTHBIX YUEOHBIX CUTYAIUSX.

B kauecTBe cneayrolero mara yauTeiaro HeoOXoauMo mo1o0paTh 3aJaHusl, IOCTPOEHHbBIE Ha KOHTEKCTE KU3HEHHOH cuTyanuu. Pekomenayercs
HCIIOJIb30BaTh KOHTEKCTHBIE 3aJaHus TI0 paboTe ¢ rpadukom, Tabnuiel Wik CXeMOM, KOTOpbIE MapajlieIbHO ¢ IPEAMETHBIMU YMEHUSMU MPEIoIaraoT
dbopMHUpOBaHKE U OIEHKY YHUBEpPCAIbHBIX y4eOHbIX aevictBuit (YVY]) mo pabore c¢ wHbOpmarueil: yTeHWEe W  TMOHUMaHWE  WHOOpPMAIUU
(HampuMep, HaxOXKJEHWE 3HAUYeHUH  BENUMYMH MO TpaduKy), MOHMMaHUE U HHTEepIperanus uHbopMmanuu (HampuMep, COOTHECEHHE Y4YacTKOB
rpadukoB ¢ PU3NYECKUMH IpoLieccaMy, KOTOPhIE OHU OTPa)KaroT, OINpe/IeJIeHHe XapaKTepa U3MEHEHUsl BEJIMYMH Ha OTAENbHBIX ydacTKaxX rpaduka,
npeobpazoBanre MHGoOpMauuy U3 TaOIUIBI B rpaduK U T. 1.) U NMPUMEHEHUe rpaduyueckoil HHPopMauu B U3MEHEHHOM Uiy HOBOW cuTyauuu. s



OIICHUBAHMsI YMEHUW BBIMOJHATh 3a7aHUsl Ha OINKCAaHWE M XapPaKTEPUCTUKY CBOWCTB TeJ U (PU3MUECKHUX SIBICHHUH I1€J€CO00pa3HO MPOBOINTH
KpaTKOBPEMEHHBIC MPOBEPOUYHBIC TECTOBBIC PabOTHI, CoeprKalMe 0a30BOr0 W TMOBBIINICHHOTO YpPOBHEH ciokHOCTH. KomnuecTBo 3amanuii B padbore
3aBUCHUT OT THIIAa BKIFOYCHHBIX 3aIaHUA U OT BPEMEHH, OTBOJMMOMY Ha BBITIOJIHEHHE TecTa. Hampumep, s paboTsl Ha 15 MUHYT 3TO MOTYT OBITH 3-4
3a/1laHusi 0a30BOTO YPOBHS CIIOKHOCTH C KPaTKMM OTBETOM B BHJIE YMCJIA WJIM HAa COOTBETCTBHE M 2 3aJaHHS IOBBIIIICHHOTO YPOBHS CJIOKHOCTH Ha
MHOKECTBEHHBIN BBIOOD.

[IpumepHas mikana mepeBoja Oamia B OTMETKY (pa3padarhiBaeTcsi B 00pa30BaTeIbHON OpraHU3alliH ):

Hyxnania nopor OTMETKH «5» COOTBETCTBYET nosrydeHuto He MeHee 80% OT MakCUMaIbHO BO3MOXKHOTO Oasia.

Hyxnania nopor OTMETKH «4 COOTBETCTBYET noyrydeHuto He MeHee 60% OT MakCUMaIbHO BO3MOXKHOTO Oasuia.

HuxHuil mopor mKogsHOM 0TMETKH «3» ompefensercs 0amioM, COOTBETCTBYIOIIUM BBIMOJHEHHIO 33aJaHU 6a30BOT0 YPOBHS CIOKHOCTU HE
MeHee yeM Ha 60%.

OTtMeTKa «2» COOTBETCTBYET BhINOIHEHHIO MeHee 60% 3amanuii 6a30BOro ypoBHS CIIOKHOCTH.
Pemenue kayecTBEHHBIX U pacUeTHBIX 3a/1a4.

Pemenus kauecTBEHHBIX 3a7a4 MPEICTABISAIOT OO0 pacCyKIeHUs, COCTOSIINE U3 psifia CBA3aHHBIX APYT € IPYrOM IPUYUHHO-CIIEICTBEHHBIMU CBSA3SIMU
YTBEP)KICHUA, KOTOPBIE MOJAKPENJISIOTCS CCHIJIKaMH Ha CBOWCTBA SABIEHUN, QOPMYNbl U 3aKOHBI. PemieHne pacdyeTHBIX 3aaad —
TaKXe 3alUCh JIOTHYECKU CBSI3aHHBIX YTBEP)KICHUMN, HO MPEACTaBIECHHBIX B BUJE (hOpMyJs1, MaTEMaTUYECKUX NPEOOpa30BaHUN U BBIYMCIICHU.

Kpurepun oueHUBaHUS KayecmeeHHbiX 3a7ad JOJDKHBI 0a3MpOBaTHCS Ha BBIJECIECHHUM CIEIYIOLINX 3JIEMEHTOB PEILICHHS:

1) o6ocHOBaHME OTBETa, COCTOANIEE M3 HECKONBKMX IOTMYECKMX IIaroB C yKa3aHHEM Ha CBOMCTBA SIBNEHHMH, (GOPMYyJIBI MM 3aKOHBI,
KOTOpBIE IOATBEPKAAIOT BEICKA3aHHOE YTBEPKIACHUE;

2) yka3aHMe Ha CBOWCTBA ABJIEHHIA, (POPMYJIBI HIIM 3aKOHBI, KOTOPBIE TIOATBEPIKIAIOT BHICKA3aHHOE YTBEPIKICHHE;

3) oTBeT Ha MOCTaBJIEHHKII B 3a1a4e BOMPOC.

[Tockonbky nosHOE 00BSICHEHUE MPENoiaraeT MoCTpoeHHe He MeHee 2—3 JIOTHYECKUX IIaroB ¢ ONOpoi Ha He MeHee 2—3 M3Yy4eHHBIX CBOHCTBA
bu3nueckux SABICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH, TO MpPU OLIEHUBAHUHU 11eJIeCOO0Pa3HO BBIACIATh B PELICHUH KaUeCTBEHHBIX 3a/a4
MOJTHOCTBIO BEPHOE pEIIEHUE, KOTOPOE COIEPKUT BCe HEOOXOAMMBIE AJIEMEHTHI (B 3TOM Cilydae BBICTABISIETCS OTMETKAa «5»), U YaCTUYHO BEpPHOE
pelieHre, KOTOpoe OLIEHUBAETCS 10 MPUHIUIY BBIYUTAHUS OAJIOB 32 OTCYTCTBYIOIINE HEOOXOAUMBIE AJIEMEHTHI TOJTHOTO 000CHOBaHHUA. Tak, OTMeTKa
«4» BBICTABIIETCS MPU NMPABUIHLHOM OTBETE HA MOCTaBJIEHHBIN BOIMPOC, HO MPH HAJIMYUU OAHON OMIMOKH B 000cHOBaHUU. OTMeETKa «3» BHICTABISETCS
IpY IPAaBUIILHOM OTBETE Ha IMOCTABJICHHBIM BOIPOC, HO MPHU HAJMYUU HE MEHEe JIByX OIIMOOK B 0OOCHOBAaHUH (WJIM MPU OTCYTCTBUU 000CHOBaHUs). Bo
BCEX OCTAJIBHBIX CIIy4asiX BBICTABIIAETCS OTMETKA «2».

Kpurepuu olieHUBaHMs pacuemHulx 3a]1a4 OCHOBBIBAIOTCS Ha OOIIENPUHATOM B METOJMKE 00yueHHs (pU3MKe IJIaHe PELIeHUs] pacueTHBIX 3a7ad,



KOTOpBIﬁ BKJIIOYACT CICAYIOIIUEC DJICMCHTHI:
1) pa60Ta C YCJIOBHECM 3a1a4u: 3allUCb ((L[aHO», BKJIIOYasA JaHHBIC U3 YCIIOBUA 3aJa4d U CIIPAaBOYHBIC BCIIMYNHEI, H€O6XOI[I/IMBIC IJId pCIICHU 3a1a4u,

2) o6ocHOBaHME (hbU3UYIECKOI MOJIeTTH: TIPEICTABIICHHE PUCYHKA, €CITH 3TO HEOOXOAMMO ISl TOHUMaHUs (U3UYECKON CHTYalluH, YKa3aHUE Ha TO, KaKue
SIBIICHUS WIH TTPOIIECCHI PACCMATPHUBAIOTCS, KAKHE 3aKOHOMEPHOCTH MOYXHO MCTIOIB30BATh JIJIsl PELICHHUS 331a4d M YeM MOYKHO MpeHeOpedb, YTOOBI
CUTYyaIlMsl OTBeUaia BHIOPAHHON MOJICIH;

3) 3anmuch Beex HEOOXOMMBIX I PEIIEHHUS 3a1a91 3aKOHOB M (JOPMYJI;
4) npoBeneHne MaTeEMAaTUYECKUX NPE0OPa3OBaHMil U PACYETOB, HOIYYEHHE OTBETA;

5) npoBepka oTBeTa OHUM U3 BHIOPAHHBIX CIOCOOOB (HAIIPUMED, C YUYETOM MIPOBEPKH CAMHULL U3MEPEHUS BEIUYHH).

Pemenne pacueTHoOl 3ajaud OLIEHMBAETCS MO MHCbMEHHOMY oTBeTy. Kak mpaBuio, BCe MyHKThI, KpoME€ OOOCHOBaHUS MOJENH, BXOAST B
INUCbMEHHOE pellleHHe M 00s3aTelIbHO TPeOyroTcs OT OOydaroIMXCsl IpU pelleHHM JIIoOBIX 3aiad. A aHauu3 YCJIOBMS 3ajaud, BbIOOp MOJENU U
HEOOXO/IMMBIX YPaBHEHUI OOBIYHO MPOTOBAPUBAETCS TOIBKO YCTHO. [Ipy 3TOM Ipy MOBTOPEHUM OJHOTHIIHBIX 3ajjady €r0 MHOTOKPAaTHO HE 03BYYMBAIOT,
U y 00ydJarommxcsi He BbIpabaThIBAETCSI YMEHHE MPOBOJHUTH TOJHBIN aHAIN3 (PU3NYECKUX TMPOLECCOB M OOOCHOBBIBATH BBIOOP 3aKOHOB U (POPMYIL
[TosToMy [T TEKYIIETO OLEHUBAHUS IIETIECO00PA3HO M ATOT IMYHKT BKJIIOYATh B MUCHMEHHBINA OTBET XOTs ObI B BHJIE HEOOIBITNX KOMMEHTApHUEB.

[lpy oueHMBaHMM NMUCHMEHHBIX PEUICHWH pPAacUETHBIX 33/1a4 PEKOMEHAYETCS 10 BO3MOXKHOCTHM Ha BCEX JTalax HCIOJIb30BaTh 00OOIIEHHBIC
KpuTepun oueHuBaHus Takux 3anaHuii B KMM OI'D (na ypoBHe ocHoBHOro obmero oopasoBanus) u KMM EI'D (Ha ypoBHe cpeaHero oOIiero
oOpa3oBanus) no ¢usuke. Cnenyer oOpaTUTh BHUMaHHUE, YTO COINIacHO 0000meHHbIM KputepusM ['MA pacueTHas 3ajjauya HE CUMTAETCS PELICHHOMH,
€CJIM OTCYTCTBYET 3allUCh BCEX HEOOXOIUMBIX JUI PELICHUs 3aJjaul 3aKOHOB U (hopmyi.

YpOBEeHb CIIOKHOCTH pAcCUETHBIX 3ajad 3aBUCUT OT TOrO, MpeArojaraeT Ju pelieHHe HUCIOoJb30BaHuE (OpPMYT U 3aKOHOB M3 OJHOW WU
HECKOJIbKMX T€M JIaHHOTO pa3jieia, U3 OAHOTO WU JBYX Pa3/esioB IIKOJIBHOTO Kypca (PU3UKH, OT UCTIOIB30BAaHUS SBHO UM HESBHO 33JJaHHOW MOJIEINH.
Jnst onipenenenust ypoBHSI CHOPMHUPOBAHHOCTH y OOYYaIOIIMXCs YMEHUH peliaTh pacueTHhIE 3aJa4yd MPU W3YYECHUU KKIOW TeMbl PEKOMEHIYETCS
MIPOBOJIUTH CAMOCTOSITENIbHBIE PA0OTHI, 3aJaHUsI KOTOPOH BKIIFOYAIOT PACUETHBIE 3a7]a4H Pa3HOTO YPOBHS CIOKHOCTH.

CamocrosiTe/ibHAsi padoTa CIYXUT YJOOHBIM MHCTPYMEHTOM TEKYIIETO OIICHUBAHUS: PE3YJIbTaThl BHITIOJHEHHS 3aJaHUN paOOThI MO3BOJIST
IIPOAHAIM3UPOBATH ISl KAXKI0T0 00yJaromerocs TeKyIui ypoBeHb OCBOSHHSI TOTO WM MHOTO IPEIMETHOTO pe3yiIbTaTa.

TemaTnueckass KOHTPOJIbHAasi padoTa MOXXKET OJTHOBPEMEHHO BKJIIOUATh 3aJaHUs HA OMUCAHUE M XapPAKTEPUCTUKY CBOMCTB Tel U (PU3HUUECKUX
SIBJICHUW, KAaYECTBEHHbIE W PACUETHBIE 3a/1a4d PA3HOrO YPOBHS CJIOKHOCTH, M OLEHMBATh MO COBOKYMHNHOCTH YpPOBEHb OCBOCHHUS TPYMIIbI
MPEAMETHBIX PE3YJIBTATOB HA COJNECPKAHUU U3YyHAEMOU TEMBI.

[Ipu  omeHMBaHWM  pPE3yAbTATOB  BBHIMIOJHEHHS  CAMOCTOSTENBHBIX WM TEMAaTHUYECKUX paboOT pPEKOMEHAYeTCs HCIOJb30BaTh
CJIEYIOIIKE TIOIXO/IBI TIPH IEPEBOJIC IEPBUYHOTO Oajlia 3a BBIMOJIHEHHE PaOOThl B OTMETKY:



HwxHuii MOpor 0TMETKH «5» COOTBETCTBYET BBITIOJIHEHHIO Beel paboThl HE MeHee yeM Ha 80%.

HwxHuii mopor oTMeTKH «4» COOTBETCTBYET BBIIIOJHEHHIO BCcel pabOThl HE MeHee yeM Ha 60%.

Hwxuuit mopor orMeTkH «3» orpenernsercs: 0amioM, COOTBETCTBYIOLINM BBIIIOJTHEHUIO 3aJaHU 0a30BOTO YPOBHS CIIO)KHOCTH HE MEHEE 4eM Ha

60%.

OTtMeTKa «2» COOTBETCTBYET BHINOTHEHHIO MeHee 60% 3amanuii 6a30BOro ypOBHS CIIOKHOCTH.

Kpurtepun onieHnBanusi c)OpMUpPOBAHHOCTH METO/10JI0THYECKHX YMeHHUii. B 010ke npeIMeTHBIX pe3yabTaToB, CBA3AHHOM C (POPMHUpPOBAHUEM

MCTOAO0JOTHUYCCKUX YMGHI/If/'I, MO’KHO BBIACIIUTD ABC YAaCTHU: TCOPECTHUICCKOC OCBOCHHUC MCTOJ0B HAYUHOI'O TIO3HAHUA U (l)OpMI/IpOBaHI/Ie

JKCIIEPUMEHTAJIBHBIX YMEHUM.

Teopernueckoe 0CBOEHHE METOJ0B HAYYHOr0 MO3HAHMS TpernonaractT GOpMHUPOBAHUE YMCHHIA:

pacno3HaBaTh poOIEMBL, KOTOpPbIE ~ MOXHO  PEIIUTh MNP  MOMOIIM (PU3HUUECKUX METOJIOB;

(GopMyIUpPOBATH TUIIOTE3Y WIIK 1I€JIb ONIUCAHHOTO UCCIICA0BAaHUS;

IUTAHUPOBATh ONBIT C Y4YEeTOM  H3MEpEHUus M3MEHSEMBIX BEJIMYMH U 00€CrIeYeHNs] HEN3MEHHOCTH OCTAJIbHBIX [1apAMETPOB;
BbIOHMpaTh 000PYAOBAHKE U U3MEPUTENbHBIE TPUOOPHI,

OLICHMBATh IPABUIILHOCTD MOPSAKA TPOBEIEHUS UCCIICIOBAaHUS;

OLICHUBATh JIOCTOBEPHOCTD PE3YJIbTATOB U3MEPEHHUI;

MHTEPIPETUPOBATH PE3YJIbTATHI OMBITA, IPEICTABICHHBIE B BU 1€ TAOIHUIIbI WM IPa(UKOB;

(I)OpMy.TII/IpOBaTB 000CHOBaHHBIC BBIBOJBI Ha OCHOBC IMPEACTABJIICHHBIX PE3YJIbTATOB.

OneHuBaHue JOCTH)KEHHS B3TOTO pe3yibTaTa IMPOBOJUTCS NpPU IMOMOIIM pa3HOOOpa3HbIX 3aJaHUH TEOpPETHUUYECKOTO XapakTepa,

KOTOPBIC CTPOATCA Ha OIHCAHHUU PA3JIMYHBIX I/ISMepeHI/Iﬁ M OIIBITOB. I[J'IH IMPOBEPKHU OCBOCHUSA TCOPECTHICCKUX 3HAHUH 00 OMIIMPHUYCCKUX METOHaX

HAYYHOT'O IMO3HAHUA PEKOMCHAYCTCA B TCKYHICC OLICHUBAHNUEC U TEMATUYCCKHUEC ITPOBCPOIHBIC pa6OTBI BKJIIOYATh OJIOKH 3aJJaHuM U3 0aHKOB I10 OIICHKC

CCTGCTBCHHO'H&Y‘-IHOI\/'I rpaMOTHOCTH. B manHOM ciIydac CJIenycer OT6I/IpaTB Te OJIOKH 3aJlaHuM (I/IJ'II/I T'pYIIIIbI 3aJaHuil U3 6J'IOKOB), KOTOPBIC

OpPUCHTHUPOBAHbI HAa NPOBCPKY IMOHUMAHHA oco0eHHOCTEH C€CTCCTBCHHO-HAYYHOI'0O HUCCIICAOBAHUA. 3aI[aHI/I}I B 3TUX OaHKax CTPOATCA Ha CUTyallUAX

JKU3HCHHOI'O XapaKTepa, HC IMOBTOPSAIOT MaTCpHUAIl y‘-IC6HI/IKa N TIO3BOJIAKOT OLICHUTH C(I)OpMI/IpOBaHHOCTB COOTBCTCTBYHOIIINUX YMCHI/Iﬁ Ha YPOBHC

MepeHOCa 3HAHUH B HC3HAKOMYIO CUTYAIIUIO. I[J'IH OLICHUBAHUA C(I)OpMHpOBaHHOCTI/I YMeHI/Iﬁ BBITIOJIHATE 3alaHUA HAa TCOPECTHUICCKOC OCBOCHHUEC MCTOIOB

HAYy4YHOI'O ITO3HAHUA I_IC.IICCOO6pa3HO OpOBOAUTE KPATKOBPEMCHHBIC ITPOBCPOYHBIC TCCTOBLIC pa6OTBI, COACPpKAIMEC 3aJlaHUA 0a30BOro M IMOBBIIICHHOTO

ypOBHeﬁ crnoxHoctu. KomndecTBo 3aJlaHuil B pa60Te 3aBUCUT OT THUIIA BKIIOYCHHBIX SaﬂaHHﬁ, 00beMa KOHTEKCTa M BpEMCHH, OTBOJAUMOMY Ha



BBITIOJITHEHHE Pa0OTHI.

[TpumepHast mKajma  [epeBoja Oamula B OTMETKY  (pa3pabarbiBaeTcsi B 00pa30BaTEIbHOM OpraHU3aINH):
Hwxunii Hopor OTMETKH «5» COOTBETCTBYET nosy4eHuto He MmeHee 80% OT MaKCMMaJIbHO BO3MOKHOTO Oasuia.
Hwxunii opor OTMETKH «d» COOTBETCTBYET noxydeHuro He menee 60% OT MakCUMalIbHO BO3MOYKHOTO Oaia.

HwxHuil mopor oTMeTKH «3» ompenensercss 0alioM, COOTBETCTBYIOIIMM BBITOJHEHHIO 3a/IaHHI 0a30BOTO YPOBHS CIOXKHOCTH HE MEHEE YeM
Ha 60%.
OTMeTKa «2» COOTBETCTBYET BhINOJHEHUIO MeHee 60% 3amanuii 6a30BOro ypoBHS CIOXKHOCTH.

[lpu  uzyyeHUM bu3ukn 0Cc00Yy10 poIb UTPaIOT JabopaTopHbIE U NpaKkTHYeCKue paboThl,
BbITIOJIHSIEMbI€ HA peaJibHOM 000opyaoBaHuM. [IpeMeTHBIC pe3yIbTaThl 10 GU3HUKE B 4aCTH (POPMUPOBAHUS IKCTICPUMEHTAIBHBIX YMCHHIMA
IpEeyCMaTPUBAIOT OCBOCHUE O0YUYAIOIIMUCS 000OIIEHHBIX MPEACTABICHH 00 HCIOIb30BaHIH METOI0B HAYYHOT'O TIO3HAHHUS B CAMOCTOSITEIIbHON
JIESITEIIbHOCTH: — HaOJII0ICHHE SIBJICHUI U ITOCTAHOBKA OIBITOB M0 OOHAPYKEHUIO (PaKTOPOB,
BIIUSIONINX HAa TPOTEKaHUE JaHHOTO (PU3MUYECKOTO SIBICHHS/TpolIecca;

— IIPOBEICHUE NIPSIMBIX U KOCBEHHBIX U3MEPEHUN;
— HCCIIEJIOBaHUE 3aBHCUMOCTH OIHOHN (PM3MYECKON BEMUMYMHBI OT JPYTOil € MPEACTaBICHUEM Pe3yJbTaTOB B BUJIE TpaduKa Ui TaOIHIIb;

— IHPOBCPKA 3aJaHHBIX npennonomeHHﬁ (HpHMLIe HU3MCPCHUMA CI)I/I3I/I"ICCKI/IX BCJIMYUH U CPABHCHHUC 3aJaHHBIX COOTHOILIEHUM MCKOY HI/IMI/I)

Bo Tj1aBy yrja CTaBUTCSA OCBOCHHUC O6y‘~IaIOHII/IMI/IC${ O606HICHHI)IX IJIAHOB MPOBCACHUA UCCICIOBAHUA: ITOCTAHOBKA LCIIN SKCIICPUMCHTAJIIBHOT'O
HUCCIICOOBAHUA, BBI60p criocoba HU3MCPCHUS, AACKBATHOI'O IMOCTaBJICHHOM 3aia4de; ONpeaACIICHUC JOCTOBECPHOCTH MOJYUCHHOT'O PE3YyJIbTaTa HA OCHOBAHUHN
HpOCTCfIH.IPIX MCTOA0B OLICHKH HOFpGH.IHOCTCfI HSMCPGHHﬁ.

B y‘{e6HOM nmponecce OUCHUBAHUC BBIITOJIHCHU A O6y‘laIOH_II/IMI/IC$I J'Ia60paTOpHLIX pa60T CKIIAABbIBACTCS U3 IBYX COCTABJIAIOIIUX!

— COOCTBEHHBIX Ha6HIO,Z[CHI/II>'I YUYUTECIIA 3a XOA0OM pa60TH;

— TMPOBEPKH 3aMOJTHEHUS TUCHbMEHHOTO OTYETa O JTa0OpaTOpPHOIL padoTe.

B pamkax HaOmroneHus 3a X0J0M PabOTHI OIIEHUBAIOTCS MPOIEAYPHBIE YMEHHUs: cOOpKa SKCIEPUMEHTAILHON YCTaHOBKH, COOIIOIEHHUE TIIIaHa
MPOBEJICHUS U3MEPEHUS OMBITA, MPABUIHLHOCTh CHATUS MOKA3aHUN H3MEPUTEIHHBIX MPHOOPOB, COOIOIEHUE MTPaBUII OE30MAaCHOTO TpyAa MpH padboTe ¢
nabopaTopHbIM oOopynoBaHueM. [Ipu GpOHTAIIEHOM BBIMOJHEHUN JTAOOPATOPHOM PabOTHI yUHUTETh MOXKET (DUKCHPOBATh HEIOYETH B JESITEIBHOCTH
o0yJaromuxcsi, KOTOpbIe 3aTeM BIUSIOT Ha OLEHKY pa0oThl. Kpome 3THUX MpeAMETHBIX YMEHMH 1el1ecoo0pa3HO MPOBOIUTH OIEHKY PETYISITHBHBIX
YHHUBEPCATbHBIX YUeOHBIX JCUCTBUN (ITaHUpOBAaHUE pPaOOTHI, CJIENOBAaHUE IUIAHY W KOPPEKIUs NEHCTBUI W T. II.), @ TaKK€ KOMMYHUKATUBHBIX
YMEHUN B YaCTH MEXKJIMYHOCTHOTO OOIIEHHS, MOCKOJIBKY JabopaTopHbIe paldOThl, KaK MPABHIJIO, BBITOJHSIOTCS B Mapax. 3/1€Ch MOXXHO OOpararb



BHUMaHHUE Ha 0COOEHHOCTH BO3ZHUKHOBEHUS KOH(MDIUKTOB U MX pa3pelieHNe, KOPPEKTHOCTh OOMICHUS 00YJatoUXCsl IPYT C APYTOM.

B nucbMEHHOM OTYETE OCHOBHBIE JIEMEHTHI OLIEHUBAHUS — 3TO PUCYHOK MJIM ONMCAHUE SKCIEPUMEHTAIbHON YCTaHOBKM, 3alUCh IPSIMBIX
U3MEpPEHMl ¢ yueToM a0COJIIOTHOM MOTPElIHOCTH, IpadUK, €CIU OH MPEAYCMOTPEH XapakTepoM padoThl, U (GOpMYIHPOBKA BBIBOJA IO Pe3yJibTaTaM
onbIToB. Takum 00pa3oM, UTOrOBasi OTMETKaA 3a BBHINOJIHEHUE JTA00OPaTOpHOM pabOTHl CKIIA/BIBACTCS U3 PE3yJbTATOB HAOIOJCHHIA 32 MPOIECCOM
€¢ BBITNIOJIHEHUS, a TAK)KE OLIEHKU MICbMEHHOT'0 0TYETa, B KOTOPOM JTOJDKHBI OBITh ITPEICTaBICHBI JAHHBIE M3MEPEHH U CIICJIaHbI BHIBOIBI.

Kputepun oleHnBaHusS NHCHbMEHHOTO OT4YeTa (OPMYIUPYIOTCA YYUTENEM CTPOrO B COOTBETCTBUU C MpeAsiaraéMOd HHCTPYKLIHMEH o
BBITOJIHEHHUIO 3KCIIEPUMEHTAIBHOTO 3aaHus. [1pu 3ToM «OayuIbHBIH BeC» KpUTEpUAIbHOW MO3HIINH, CBSI3aHHOHN C MPAaBHIBHOCTHIO MPSMBIX H3MEPEHUH,
JIOJDKEH OBITh CyIIECTBEHHO BbImie. TakuMm 00pa3oMm, NpU OLEHUBAHWU SKCIEPUMEHTAIBHBIX 3a/IlaHHH, BBIMOIHAEMBIX Ha PEaTbHOM 000PY/I0BaHHH,
OCHOBHOI1 aKIIEHT JenaeTcss Ha GOpMUPOBAHUE YMEHUS IPOBOAUTH MPSIMbIE H3MEPEHHUS.

[Ipn oneHMBaHUM BBIOJIHEHUS HKCIEPUMEHTAIbHBIX 33/JaHUA Ha IMPOBEICHHE KOCBEHHBIX HW3MEPEHHMM M MCCIEIOBAaHUE 3aBUCUMOCTEN
(GU3HYECKUX BEIMYHH 11e71ec000pa3HO HCI0NIb30BaTh 0000mmeHHbIe kputepun KM OI'D no dusuke.

Kpurepuu onieHnBaHusl MPOEKTHOH U MCCJIEI0BATEIbCKOM 1eSITeIbHOCTH.

[IporpaMma pa3BUTHS YHUBEPCAIBHBIX yYEOHBIX NEHCTBUI MOJKHA OBITH HANPaBJICHA BTOM 4Yucie Ha GOpPMHUpPOBaHHE Y
00YyYarOUIMXCsl CHCTEMHBIX MPEICTABICHUH U OBITAa IPUMEHEHHS METO/I0B, TEXHOJIOTHH 1 (hOpM OpraHu3auy NPOEKTHOH U ydeOHO-
UCCIIEI0BATENBCKON IEITETLHOCTH IS IOCTHXKEHHSI TPAKTUKO-OPHUEHTUPOBAHHBIX PE3YJIbTaTOB 00pa30BaHMUSL.

Bo3smoxHas CHUCTEeMa  OLIEHUBAHUS (yauTenem WIM  WICHaMH  JKIOpY) HHAMBHMIYAJbHOI0 IPOEKTA UK UCCIIET0BAHMS
npeJcTaBIeHa B TaOJIHUILE.
Ne Copep:xanue Kpurepun onenuBanus Bcero
n/n 0a/10B
1 | BoiOop Tembl U paGoTa (0-10)
o0yuaromerocs
1.1 | AkTyanbHOCTb TEMBI 0 — He 00o3HauUeHa; 0-1
1 — o6ocHOBaHa
1.2 | IlocranoBka npobnemsl/ | 0 — He 0O03HaYEHa; 0-1
TUIIOTE3bI 1 — runore3a yeTko o003HaUEHA




1.3 | Llenenonaranue 0 — He 0003HAYEHO WM 1IeTTh HE COOTBETCTBYET 0-2
TUIIOTE3¢E;
1 — uenu o003HaUEHBI, COOTBETCTBYIOT TUIIOTESE;
2 —11e7i 0003HAYCHBI, COOTBETCTBYIOT TUIIOTE3E;
3aJ1auy OCTABJICHBI, COOTBETCTBYIOT LIEJIH
1.4 | Meronsl 0 — mer; 0-2
1 — Ha3BaHO, HO HET MOAPOOHOTO OITUCAHMUS,
2 — ONKMCAHO MOAPOOHO, AETATHHO
1.5 | Beimmoanenue paboThI. 0 — mer; 0-2
Pesynbrarhl. BeiBoibl 1 — pe3ynbTarhl MPHUBEACHBI, HO HE MOKA3aHO,
KaK TOJTYYCHBI;
2 — ONWCAaHO, KaK BBINIOJIHGHA padoOTa, YETKO
BBIJICJICHBI PE3YJIbTAThI, CJICIIAHBI BHIBOIBI
1.6 | Cunormncuc 1 — caMOCTOSTENHLHOCTE; 0-2
1 — yeTKOCTH CTPYKTYpBI
2 3amura (0-10)
2.1 | I'pamoTHOCTB 1 — rpaMOTHOCTP U CTPYKTYpUPOBaHHOCTb 0-5
1 Y€TKOCTh BBICTYILICHUS,
BBICTYTUICHHSI 1 — mocnen0BaTeNbHOCTh, YETKOCTH;
3 — cozlepKaTenbHOCTh, BCE OCHOBHOE H3JI0KEHO,
CyTh pabOTHI YETKO BhIIETICHA
2.2 | Ucnonp3oBanue 0 — e ObLIO; 0-2
Mpe3eHTalHH, 1 — ObuM, HO OOyYArOIIUICA HE MCIOJIb30BAI
JIEMOHCTpAIHiA VT ACITOJTB30BaJl HEYMEJIO;

2 — rpaMOTHOE W YMECTHOE HCIIOJIb30BaHUE,
Mpe3eHTAIMU W/WIH IEMOHCTPAIlUU IPaMOTHBIE,
HarJIsJHbIe




2.3 | OTBeTHI HA BOIPOCHI 0 — He cMor OTBETUTh HH HA OJUH BOIIPOC 0-2
10 TeMe paboTHI;

1 — oTBeTHI HEYBEPEHHBIC, COACPKAT OIIUOKH,
HO B II€JIOM Y/IOBJIETBOPUTENIHHO;

2 — OTBETHI HA 2—3 BOMPOCA 10 TEME MPABUIIbHBIE,
YBEpEHHBIE

2.4 | Camoopranusanus 0 — HapyILeH periaMeHT; 0-1

1 — persameHT coburonancs

B cinydae ecnu oOydvaromuecss HCHOIb30BAIU [HU(POBBIC TEXHOJOTUU NMPU BBHIMOJHEHUHM IPOEKTa, IEIecO00pa3HO BBECTH B OLEHKY
ocoenue YVYJI B obmactu HKT (pabora ¢ uHbOpManmoHHBIMU pecypcamu B ceTH VIHTepHeT, co3iaHue/mpeoO0pa3oBaHHe TEKCTOBOW U
rpadgudeckoii mHbopmaimu, padoTa B peaaKTOpe MPE3CHTALMMA U T. 1.).

HaOnromenne 3a  XOJOM  BBINOJHEHHS ~ TPYNNOBOT0  MNPOEKTa  TO3BOJISICT  JIOTIOJHUTENBHO  BBIACTUTH  JUIS  OIICHUBaHUS
AKTUBHOCTH/MHUIIMATHBHOCTh YYCHHKA TpU paboTe B IPYIIEe Ha BCEX ATalax NMPOBEACHUS MPOCKTAa, YMEHHE pa3pemiarh KOH(IUKTHBIC CUTYAIMH, a
TaKXe CAMOOIICHKY CBOETO BKJIaJia B pabOTy rpyIIIIbI.

Peduiexcust, camooneHka.

OcHoBHas 3azada (popMprIomero OIICHUBAHUA — Pa3BUTHUC pe(bHeKCI/II/I n CaMOOICHKHU 06yqafou1nxc;1. y‘II/ITeJ'IB, oOecnieunBas Ha
YpOKax peryapHyr0 H IOCTOSAHHYIO O6paTHy10 CBA3b, MOTHUBUPYCT 06yt1a}011114xc;1 COBCPHICHCTBOBATL CBOC 06yquI/Ie, OCO3HAaBaTb KPpUTCPUU
OLICHMBAHWS, BOBJICKATBCA B CaMOOLCHKY U pe(bneKcmo.

3(b(beKTHBHLIMH InpueMamMu pasBUTHA CaMOOLCHKHU SABJIAIOTCA HCIIOJIB30BAHHUEC YCK-JIMCTOB (I/IJ'II/I JINCTOB CaMOOI_[eHKI/I) IMPAKTUYCCKU HA KAKIOM
YPOKE 1 OTYCTOB IO CaMOOLCHKEC IO UTOI'aM HECKOJIBKUX YPOKOB WJIN UTOTaM U3YyUYCHUS TCMBI.

Yek-mucTel MOTYT TMpeiJiaratbCcsi B pa3iuyHoM (opMe B 3aBUCHUMOCTH OT (OPMBI ypoKa M XapakTepa uzydaemoro marepuana. Camas
npoctas popma — 3TO Tabnuua, B KOTOpPOH MoJ OOIMM Ha3BaHMeM «YTO y3HAIM M YeMy HayudWIHCh)» IEpPEeurclIeHbl 3a/adydl ypoKa, KOTOphIe
bopMynupyrOTCS B 1€ATEIBHOCTHON (hopme: 3Hat0 POpMyITy WM 3aKOH, MOHUMAaK0 (U3NYECKUN CMBICI BEJIMYMH, MOTY pa3iindyaTh, MOTY paclo3HaTh,
MOTY TPHUBECTH MPUMEPBI, MOTY OOBACHUTH, MOTY PELIMTh 3ajady, MOTY COCTaBUTh IUIaH OmbITa U T. m. [Ipu 3TOM B KakaoMm ciydae yMeHUE
«IIPUBS3BIBACTCS» K KOHKPETHBIM 3JIEMEHTaM COAECPKaHUs YPOKa.

PeSYJ'II)TaTI)I aHaJIn3a 4YC€K-JIMCTOB IMO3BOJIAIOT BBIABUTL 3aTPYAHCHUA 06y‘—Ia}OH_[I/IXC${ MU 3aIlIaHupPOBATh HWHIAHWBUAYAJBHYIO KOPPCKIIMOHHYIO



paboTy Ha MOCIEAYIOIIMX YPOKax, a TAKKe BBIICIUTH Pe3yNbTaThl (YMEHUS), KOTOPbIE OCTAINCh HE OCBOEHHBIMM MHOTUMH OOY4YaIOLIMMUCS Kilacca, U
3aMJIaHUPOBATh JIONOJHUTENbHbIE 3alaHusd JUis (OpMHpPOBAHUS STUX YMEHUUW MpH paboTe Ha CIENYIOMIMX ypOKax.



