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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IMporpaMmsl, mnpencraBieHHbIXx B PI'OC
COO, a Takxke c ydy€toM (QenepanbHOll paboyeil MporpaMMbl BOCIUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeyIbHbIE TPOTrPAMMBI.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAY4YHOM KapTHHBI Mupa oOyuaromuxcs 10 kimaccoB mpu oOyuyeHUu
uX (Qu3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIBHOCTHOIO MOAXO/A.
[Iporpamma mno ¢usuke cooTBeTcTBYeT TpedboBanusim @OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM PE3yJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameTramMu. B Hel
OINIPENEIAIOTCS OCHOBHBIE LEIM M3Y4YeHMs] (PU3UKHM HA YPOBHE CPEIAHErO OOLIEro
oOpa30oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI M0 roJIaM 00YUYEHUS;

e cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yIOLni
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
NpUMEHEHUE  (PU3NUEeCKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYaronuxcs, B (popMupoBaHHE YMEHUU MPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJIHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.



B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH psJl WJeH, KOTOpble MOXXHO pacCMaTpWBaTh KaK MPUHIUIBI €T
HIOCTPOCHHSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEM Kypc SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUHM ¢ HeW MaTepuan Kypca (HU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraéT HCIOJIb30BAHKUE
TYMaHUTApHOIO MOTEHIHaNa (PU3MYECKONM HAayKH, OCMBICICHHE CBS3U Pa3BUTHUS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUH
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((hopMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TPHPOAC, TpaHHUIlax
MPUMEHUMOCTH TCOPUH, MJII OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHA W
MIPOIIECCOB).

CHUCTeMHO-ICATENHHOCTHBIN TIOX0/T B Kypce (U3UKU Pean3yeTcs MPEekIe
BCEr0 3a CUET OpraHW3aldd SKCIECPUMEHTAIBHOU JIESITCIIBHOCTH O0YYaroIIuXCsl.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpPOHTANBHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. Brifenenne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS YYaCTHHKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U



ocHamleHust kaOunera ¢usuku. Ilpm »sTomM oOecreunBaeTcss OBIAJACHHUE
OOy4alOLMMHUCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIECTOBAHMS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TOCTAHOBKY OIBITOB TIO MPOBEPKE
IPEUIOKEHHBIX THUITOTES.

bonpiioe BHUMaHWE YIENAETCA PEUICHUI0 PAcYETHBIX M KAYECTBEHHBIX
3anay. [Ipu 3TOM Ay1d pacy€THBIX 3a/1a4 NPUOPUTETOM SIBIIIOTCS 33Ja4d C SIBHO
3aJJaHHON (PU3NYECKON MOJIEIBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO paslena Kypca, TaKk U HWHTEIpUpYys 3HaHUSA W3
Pa3HBIX pa3ienoB. [ KauyeCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBISIOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKkTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSIX
IpPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSX HHTETPHUPOBAHHOIO KaOWHETa
MpPEIMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HeoOxoaumoe JaboparopHoe 0OOpyAOBaHME [UIsl BBIMOJHEHHUS YKa3aHHBIX B
nporpaMMme no (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECMEYMBaeT IOCTAaHOBKY
MEPEUYUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecreyrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. TemaTnueckue KOMILUIEKTHI
7a00paTOPHOTO O0OPYIOBAHMS JOJIKHBI OBITh MOCTPOEHBI HA KOMILJIEKCHOM
WCTIOJb30BaHUU aHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TICJIIMHU H3y4CHUS PU3UKHU B 001IeM 00pa30BAHUU SIBJISTFOTCS:

e (opmupoBanue wuHTEpeca W CTpeMJICHHS OOYYAIONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;



e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (GOPMUPOBAHKE
MCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

. q)OpMI/IpOBaHI/Ie YMGHI/IfI OOBSACHATL SBJCHUA C HCIIOJb30BaHHEM
(I)I/ISI/I‘IGCKI/IX 3HAHUHU U HAayYYHBIX JOKa3aTCJIbCTB,

e (opMupoBaHHE MPEACTABICHUN O ponu (U3HKU A Pa3BUTHS JIPYTHX
€CTECTBECHHBIX HAYK, TEXHUKHA U TEXHOJIOTUH.

I[OCTI/I}KGHHG OTHX ueneﬁ oOecrneynBaeTcs peUICHUEM CIACAYIOIUX 3aJ1a4 B
IMpOoLCCCC NU3YUCHUS KypcCa (1)I/I3I/IKI/I Ha YPOBHC CPCIHCTO O6HI€FO O6pa3OBaHI/IHI

e npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01IHx buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHHE YMEHHUM MPUMEHSATH TEOPETUYECKUE 3HAHUS  JUIs
OOBbsSICHEHU (PUBMYECKUX SBJICHUN B TIPUPOJIEC U I TPUHATHUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
bu3MYecKo MOJIEIbI0, 3adad, IOJpa3yMEBaIONIUX CaMOCTOSTEILHOE
co3/laHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSAM 3a]1auu;

e TMOHMMaHUE (PU3UYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTHUYECKUX ITPOLECCOB, UX BIIUSHUS HA OKPYKAIOLLYIO

cpeay,

e OBJIAJICHUE METONAMHM CAMOCTOSTEIBHOTO IUIAHUPOBAHUA U IPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpIpeTauuud UHPOpMAaIHH,
OIIPENENICHNS JOCTOBEPHOCTH ITOJIy4YEHHOTO Pe3yJIbTaTa,;

e CO3/IaHME YCJIOBHM JUISl PA3BUTHS YMEHUU IMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIi ypOBEHb) Ha YpOBHE CPEAHEro OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).



[Ipennaraemeiii B mporpamMme no (¢uU3MKE MepeueHb JabopaTOpHBIX U
IPAKTUUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
O0COOCHHOCTEH 00yJaroIInuXCsl.



COJIEP) KAHUE OBYUEHUS
10 KJIACC
Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duzrka — Hayka o mpupoje. HayuHble METOJbI MO3HAHMS OKPY’KaloIIero mupa. Poiib sKkcriepuMeHTa U TEOpUH B
poliecce MO3HaHUSI PUPOJIbI. DKCIIEPUMEHT B (PHU3HUKeE.

MonenupoBanue pu3nveckux sBJeHU U npoueccoB. Hayunsie runore3sl. Gusnyeckre 3akoHbI U TEOpUU. I paHULIbI
IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUS.

Pons u mMecto ¢usuku B GOPMUPOBAHWHU COBPEMEHHON HAyYHOM KapTHHBI MHUpA, B MPAKTUYECKOU JIESITCIHHOCTH
JTIOIEN.

Jlemoncmpayuu
AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.
Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexanunueckoe aBmxeHrne. OTHOCUTEILHOCTh MEXaHUUYeCKOro ABrkeHus. Crucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M YCKOPEHHE MAaTepUaqbHOM TOYKH, HMX
IPOEKLINU Ha OCU CUCTEMBI KOOpANUHAT. CI0XKEHUE EPEMEILIEHUI U CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKEHWE. ['padmKky 3aBUCHMOCTH KOOPJIWHAT, CKOPOCTH,
YCKOPEHUS, IyTH U NIEPEMELIEHUS] MATEPUATIbHOM TOYKH OT BPEMEHU.

CBoOoHOE TIafieHrE. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpHBOHHHCﬁHO@ JABUIXKCHHUC. I[BPI)K@HH@ MaTepHaﬂbHOﬁ TOYKH II0 OKPYXHOCTH C IIOCTOSIHHOM  I1I0 MOAYJITO

CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJMHEIHAst ckopocTh. [lepuon n yactora obpamieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHUYeCKHEe YCTPOWCTBAa U MPAKTHYECKOE MPUMEHEHHE: CITUJAOMETp, JIBIKCHHE CHAPSIOB, ICTHbIC U PEMEHHBIC
nepeayn.

Jlemoncmpayuu

Mopens cucTeMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTHUIECKHUX XapaKTePUCTUK JIBHIKESHHUS.
[IpeoOpazoBanne NBMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Te B BO3AyXE M B pa3pe:KEHHOM IIPOCTPAHCTRBE.

HabGnronenue nBmkeHus Tena, OpOIICHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.
N3mepenne ycKopeHHsl CBOOOTHOTO MaICHUS.

Hamnpapnenue CKOpoOCTH IPH ABHKEHUH 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

M3yueHne HepaBHOMEPHOTO JBHMIKEHUS C IIETbI0 ONPEICTICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOIICHUS] MEXKIY MyTSIMU, MPONUJIEHHBIMU TEJIOM 3a IMOCJeI0BaTEIbHbIC PAaBHBIC MPOMEXKYTKH
BPEMEHU MPU PABHOYCKOPEHHOM JABUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.



N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3yuenune aBMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunumn otHOCcuTeNbHOCTH ['anuies. [lepBbii 3akoH HetoToHa. IHEpUIMaIbHBIE CUCTEMBI OTCUYETA.

Macca tena. Cuina. IIpuanun cyneprio3unuu cuil. Bropoii 3akon HeroToHa 111 MaTepuanbHON TOUKH. TpeThil 3aKkoH
HproTona a1t MaTepuanbHbBIX TOYEK.

3akoH BcemupHOro tsarotenus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenust (moxosi, ckoyibxenusi, kaueHus). Cumna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbXKEHUS U
cuna tpenus nokost. Kosddumuent tpenus. Cuiia COnpoTUBICHUS TIPU JIBIXKEHUH TeJla B )KUIKOCTH WITH Tas3e.

[TocTtynaTensHOE U BpalaTelbHOE ABIKEHUE a0COMIOTHO TBEPAOTO TeIa.

MoOMEHT cHJIbl OTHOCUTENIHHO OcH BpaieHus. [1nedo cuibl. Y cioBus paBHOBECHUS TBEPIOTO Tea.

TexHu4eckre yCTpOMCTBa U MPAKTUUECKOE MTPUMEHEHME: TTOIITUITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHUCTBYIOIIUX TEJ.

Bropoii 3axkoH HproToHa.



N3mepenune cuil.

CnoXeHHe CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MaJCHUM.

CpaBHEeHHME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBecus TBEpAOTO Tena. Buasl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydenne nBuxKeHUs OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJT YIIPYT'OCTH, BOSHUKAIOIIUX B IPYKUHE M pE3NHOBOM 00pasiie, OT uX JedopmMaruu.
HccnenoBanue yCIOBU paBHOBECHS TBEPAOTO TeJia, UMEIOIIETO OCh BPAILCHHUSI.
Tema 3. 3akonvl coxpaneHus 6 mexaHuke

NMiynbc mMaTepHallbHOM TOYKHM (Tesia), CUCTEMbl MaTEpHAbHBIX TOYeK. MIMMYyJbC CHUIIBI U M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTUBHOE JBUKEHUE.

PaGora cuibl. MOIIIHOCTE CUITBL.
Kunernueckas sHeprusi MaTepuagibHOM TOUKU. Teopema 00 N3MEHEHUN KMHETUYECKOU SHEPTHUH.

[ToTennmanbHas sueprus. [loTennuansHas sHeprus ynpyro a1eopMUpOBaHHOM NPy UHBL. [loTeHIManbHAas SHEepTrUs
Tena BOJIM3U MOBEPXHOCTH 3EMIIH.



HOTCHHI/IaJ'IBHBIe U HCIIOTCHLUAJIBHBIC CHIIBL. CBs3p pa60TBI HCIIOTCHIMAJIBbHBIX CHUJI C U3BMCHCHHUCM MEXaHMYECKOU
9HCPIruu CUCTCMBI TCJI. 3aKoH COXpaHCHUA MEXaHUYECKOM SHCPIUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCTPOMCTBa U MPAKTUUECKOE MTPUMEHECHHE: BOJIOMET, KONIED, MPYKUHHBIN MHUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHU B KHHETHYECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

N3ydenne abCoOMOTHO HEYIIPYTOro yiapa ¢ MMOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHMEM MEXAaHMYECKOM HSHEpruu Tejla Ha MpPUMEpE paCTKEHUs
PE3UHOBOIO KIyTa.

Paznea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA
Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHUE. BpOyHOBCKOE JIBHKEHHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS YacTULl BeulecTBa. Moienu cTpoeHus ra30B, KUAKOCTEH U TBEPABIX
Ted U OOBSICHEHUE CBOMCTB BEILECTBA HAa OCHOBE 3THUX Mojenell. Macca u pa3mepsl moJekyn. KoinuecTBo BemniecTna.
[ToctrostnHass ABorajpo.



TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens wuneanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KMHETUYECKOW TEOpUU UACaJbHOTO rasa.
AOcomoTHas TeMmmeparypa Kak Mepa CpeaHed KWHETHYECKOW SHEpPTHH TEIJIOBOTO JBWKEHWs dYacTwil rasa. [llkama
temriepatyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kimaneiipona. 3axkon Jlanbrona. M3omponeccsl B
UJCabHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemiecTBa. I 'paduyeckoe TMpeACTaBICHHWE H30IMPOIECCOB: H30TepMa,
nu3o0xopa, u3o00apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIECTBA, POoTOrpaduu MOJIEKYJ OPraHUYECKUX COSAMHEHUH.
OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OMBITH, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICAIBHOTO Ia3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

OmpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUN oO0BbEéMa KOMHAThI, JABJICHHUS W
TEMIEPATYPhl BO3/lyXa B HEW.



HccnenoBanre 3aBUCHMOCTH MEXAY NTapaMETPAMH COCTOSTHUS Pa3peKeHHOTO rasa.
Tema 2. OcHogbl mepmoOuUHAMUKU

TepmoauHaMuueckass cucrema. BHYTpeHHsIE SHEprus TEpMOJMHAMHYECKOW CHUCTEMBI M CIIOCOOBI €€ HM3MEHEHUS.
KonnuectBo Temnotel u paboTa. BHYTpeHHssI SHeprus OJHOATOMHOIO MJ€aldbHOIO ra3a. Buapl Temonepenauu:
TEIJIONPOBOJAHOCTh, KOHBEKLHSA, W3Iy4eHUE. YJAElbHas TEIUIOEMKOCTh BemecTBa. KolIM4YecTBO TEIUIOTHl  IIPU
TEIIoNnepeaaye.

[Tonsitue 00 aguabaTHoM npouecce. IlepBrlii 3ak0H TepMoAMHaMUKH. [[puMeHeHre nepBoro 3ak0Ha TEPMOIUHAMUKHI
K nzonpoueccam. ['padpuueckas nateprnperanus padoTsl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBble MamuHbl. [TpUHIMIIBL 1eMCTBUS TEMIOBBIX MaimuH. [IpeoOpa3oBaHus HEPrUU B TEIUIOBBIX MaIllMHAX.
Koadduurent nonesnoro nerctBusi TermioBod Mamuubl. [{ukn KapHo u ero ko3d@UIMEHT MOJIE3HOTO ACUCTBUSL.
DKOJIOTHUECKHE MPOOIEMBI TETIOAHEPTETUKH.

TexHuueckue ycTpoucTBa U MPAKTUIECKOE MPUMEHEHHE: IBUTAaTeh BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHHUK,
KOHJAULIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEPruu Teja MPU COBEPIICHUU PaOOTHI: BbUIET MPOOKUM W3 OYTBUIKK MOJ JCHCTBHEM
CKaTOro BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTEM TpeHUsl (BUIACOAEMOHCTpAIIHS).

M3meHeHne BHyTpEHHEN SHEPruu (TeMIIepaTypbl) Tela IpH TeIuionepeaye.

OnpwIT M0 aaabaTHOMY PACHIUPEHHIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).



Mogenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CrOPaHusl, PEAaKTUBHOIO JIBUTATEI.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHaeHcauus. McnapeHue m kuneHue. AOCOIIOTHAsE U OTHOCUTENbHAs BIAXXHOCTh BO3/yXa.
Hacepiennsiii nap. Y aenbHas TerioTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucrainmuueckue u amopQubie Tena. AHU30TPONUS CBOWCTB KpUCTAIIOB. JKUIKHE KPUCTAJUIBL.
CoBpeMenHble MaTepuansl. [Inapnenne u kpucrammzanus. Y aefibHas Teriora miasieHus. Cyonumarus.

YPaBHGHI/IG TEIJIOBOro OajraHca.

TexHuueckue YCTpOﬁCTBa N IIPAKTHYCCKOC IIPUMCHCHHC. THUI'POMCTPp H IICUXPOMCTP, KAJIOPHUMCETP, TCXHOJIOTHUH
MOJY4YCHUA COBPCMCHHLIX MAaTCpUAIIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy moHMKEHHOM JJaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.



Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepeHre OTHOCUTENBLHON BIIaXKHOCTH BO3AYXa.
Paznen 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Teia. DJEKTpUUecKud 3apsia. JBa Buaa aneKTpudeckux 3apsaoB. [IpOBOJHUKH, IUANEKTPUKH U
HOJIyTIPOBOJHUKH. 3aKOH COXPAHEHHUS HIEKTPUUYECKOTO 3aps/a.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedHsbli 3JIEKTPUYECKHN 3apsAl. DIEeKTpudeckoe noje. Hanpssk€HHOCTD
IIEKTPUYECKOro noJjs. [[puHIMn cynepno3unuu 3JIeKTpUYECKUX MoJIel. JIMHUM HanpsKEHHOCTH JIEKTPUYECKOTO TIOJIS.

PaGora cui QJICKTPOCTATUYICCKOI'O II0JIA. HOTGHI_[HaJI. Paznocth IIOTCHOHNAJIOB. HpOBOI[HI/IKI/I U JUIJICKTPUKH B
QJICKTPOCTATHYICCKOM II0JIC. HI/IBJIGKTpI/I“IGCKaSI IMPOHUIACMOCTbD.

DnekTpo€MKOCTh. KOoHeHCaTOp. DIEKTPOEMKOCTD MIIOCKOT0 KOHIEHCATOPA. DHEPIrus 3apssKEeHHOTO KOHJICHCATOpa.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: IIIEKTPOCKOI, JIEKTPOMETP, SIEKTPOCTATUYECKAS 3AINTA,
3a3eMJICHUE AIIEKTPOMPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN aIlrapat, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.
B3aumozencTBre HaIEKTPU30BaHHBIX TEJ.
DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.



DnekTpocTaTuuecKas 3amuTa.
JIMDIIEKTPHUKY B AIEKTPOCTATUYECKOM TIOJIC.

3aBHCHUMOCTH SHCKTpOéMKOCTI/I INIOCKOTO KOHJACHCATOpAa OT IUIomaiau IIJIACTHUH, PaCCTOAHHA MCKIAY HHMH U
HHSHGKTPHHGCKOfI IMPOHUIIACMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

BJ'IGKTpI/ILIeCKI/Iﬁ TOK. Y CIOBHS CYIICCTBOBAHUA JJICKTPUYICCKOI'O TOKA. Hcrounuku toka. Cuna toka. IlocTosSTHHBIN
TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YJIEJIbHOE COMpOTHBIEHUE BemecTBa. llocnenoBarenbHoe, NapalienbHOE,
CMEIIIAHHOE COEIMHEHUE POBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenia. MOIHOCTE JIEKTPUUECKOTO TOKA.

DNEKTPOABMKYIIAs CHJIa U BHYTPEHHEE COMPOTUBJICHUE MCTOYHHMKA TOKa. 3akoH Oma Juisi TOJIHOM (3aMKHYTOM)
aneKTpryecKon nenu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAsI TPOBOAMMOCTb TBEPJBIX METAUIOB. 3aBUCHMOCTh COINPOTHUBIICHUS METAJIOB OT TeMIIepaTyphl.
CBepXIIpOBOIUMOCTb.



OnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBogHuku. CoOCTBEHHAass M MNpPUMECHAs NPOBOJUMMOCTH MOJYNPOBOAHMKOB. (CBoMcTBa pP—N-mepexona.
[TomynpoBOIHUKOBBIE IPHUOOPHI.

BJIGKTpI/I‘IeCKI/II‘/’I TOK B paCTBOpPax U pacCiljiaBax 3JICKTPOJINTOB. SJIGKTPOHI/ITI/I‘IGCKaH Aucconuanmsi. SJICKTpOJII/IB.
BJIGKTpI/I‘IeCKI/II‘/’I TOK B razax. CaMOCTOSTEIbHBIN 1 HECAMOCTOSITEIIbHBIN pa3pan. Monnus. [1ma3ma.

TexHHuYecKue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTaT, MCTOYHUKU TOKa,
AIIEKTPOHArpeBaTellbHble TPHOOPHI, 3JIEKTPOOCBETUTENIbHbIE NPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BAaKYyMHBIN THOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO0/1, TaJIbBAaHUKA.

Jlemoncmpayuu
N3mepeHne criibl TOKa U HAPSKCHUS.

3aBHCUMOCTh COTPOTHUBJICHUS IIWIIMHAPUYECKUAX TMPOBOAHUKOB OT JUIMHBI, IJIONIATU TONMEPEYHOTO CCUCHUS |
Marepuana.

CMmenianHoe COCANHCHUC ITPOBOAHUKOB.

[IpsMoe wu3MepeHue HIIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHME TrajJbBaHUYECKOIO JJEMEHTa M OILICHKA
BHYTPEHHETO CONMPOTUBICHUS.

3aBUCHUMOCTbD COIIPOTUBJICHUA MCTAJIJIOB OT TCMIICPATYPHEI.
HpOBOlII/IMOCTB OJICKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.



OHOCTOPOHHSISI TPOBOAUMOCTD AUO/IA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHne cMENIaHHOTO COSIMHEHUSI PE3UCTOPOB.

N3mepenune 3eKTpOIBIXKYIIEH CHIIBI MICTOYHHKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.
HabGmronenue snekrposnusa.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku OazoBoro ypoBHa B 10 Kiacce OCYHMIECTBISIETCS C YYETOM COAEpKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOIOTHH.

Meocnpeomemnvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IMO3HAHMS: SIBJICHUE, HAYYHBIM (axT,
runoresa, puznueckasi BeJIMUUHA, 3aKOH, TEOPHsl, HAOII0IEHUE, DKCIIEPUMEHT, MOJICIUPOBAHNE, MOJICIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, JUHENHHas PyHKIUs, mapadosa, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETPUUECKHE (PYHKIUU: CUHYC, KOCHHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOUM npupoje, 1ud@ys3usi, 0CMOC, TEMII00OMEH >KUBBIX OPTraHU3MOB (BUIbI
TEIJIONepeavr, TSIJIOBOC PABHOBECHE), DJICKTPUUECKHE SIBJICHHS B )KHMBOU MPUPO/IC.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASL Macca, TEIJIOBbIC
CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEM M Ta30B, JJICKTPUYECKUE CBOKWCTBA METAJUIOB, JJICKTPOJUTUYECKAS IUCCOLMALINS,
rajJjbBaHHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.



Texnonocus: mpeodpazoBaHue TBUKCHHM C UCHOIH30BAHUEM MEXAHM3MOB, YUET TPEHUS B TE€XHUKE, MOIIMITHUKH,
MCITOJIb30BAHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U APYTHE), ABUTATENb BHYTPEHHETO CTOPAHUs,
napoBasi TypOuHa, OBITOBOW XOJIOAWIBHUK, KOHIAUIIMOHEP, TEXHOJOTHUHU MOJYYCHHUS COBPEMEHHBIX MaTEpHUajoB, B TOM
YyCcJie HAaHOMATepUajoB, U HAHOTEXHOJIOTMM, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB, KCEPOKC,
CTpYHHBIN IPUHTEP, DIIEKTPOHATPEBATENbHbIE MPUOOPHI, NIEKTPOOCBETUTENIbHBIEC TPUOOPHI, TAIbBAHHUKA.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypoBHE cpeaHero oobmiero oopasoBanus (6a30BbIi ypOBEHb) TOJKHO
o0ecreunTh JOCTHXKEHUE CISAYIONIUX JIMYHOCTHBIX, METAPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro npeamera « OU3nKa» JTOKHBI OTpa)XkaTh TOTOBHOCTh M CIIOCOOHOCTH
00yYaroImuxcsi PyKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpHUEHTAIM{, TO3UTUBHBIX BHYTPEHHHMX YOEKICHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCUNCKOTO
00111eCTBa, paCIIMPEHUE >XU3HEHHOTO OMbITa U OMbITA ACATEILHOCTH B MPOIECCE pealiv3allid OCHOBHBIX HaIpaBiICHUN
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOPMHPOBAHHOCTh TPAKIAHCKON MO3HMIIMKM OOYYAFOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WJICHA POCCHHCKOTO
00IIIeCTBA;

IMPUHATHUC TPAIUITHMOHHBIX O6HIC‘-ICJ'IOBC‘-ICCKI/IX T'YMAaHUCTUYCCKUX U JCMOKPATUICCKUX HeHHOCTef/‘I;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBbHOCTh B HMHTEpPEcax TPaKJAHCKOTO OOIIEeCTBa, ydacTBOBaTh B
CaMOYTIpaBJIEHWY B 00pa30BaTEIHbHON OpTraHU3AINH;



YMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMA HHCTUTYTAaMHU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAUCHHUEM;
TOTOBHOCTbH K TYMaHUTAPHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKJAHCKON UIACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTIKCHHUSAM POCCUUCKUX YYEHBIX B 00J1acTH (UBUKH H
TEXHUKH;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHMUA:
C(bOpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHM:A, OTHUICCKOI'O ITIOBCACHHA,

CITOCOOHOCTh OOCHHMBATL CHUTYyallUI0O W IIPHUHHMATh OCO3HAHHBIC PCHICHUA, OPHUCHTHUPYACHL Ha MOPAJIbHO-
HPAaBCTBCHHBIC HOPMbI 1 ICHHOCTH, B TOM YHUCJIC B ACATCIIBHOCTHU y‘IéHOFO;

OCO3HAHME JIMYHOT'O BKJIaa B IIOCTPOECHUE YCTORIUBOIO Oy IyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

3CTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIEro (PU3NIECKOI HayKe;
5) TPpy10BOT0 BOCTIMTAHUSI:

HWHTEpEC K pa3inuHbIM chepaM npodeccroHaabHON eITeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (DU3UKON U TEXHUKOMH,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH (M3UKHK HA MPOTSXKEHUU BCEU KU3HH;



6) IKOJOrHYeCKOro BOCIIUTAHMS

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KyJIbTYphl, OCO3HAHHE TJI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHHE JEUCTBUI B OKPYXAIOIIEH cpeie Ha OCHOBE 3HAHMS 1I€JIE YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA;

paciIipeHe ONbITa ACSITEIBHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAaHUM 10 (DU3HKE;
7) HEHHOCTH HAYYHOTO MO3HAHWS:
c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3NUYECKON HAYKU;

OCO3HAaHHC LICHHOCTH HaquOI;’I ACATCIbHOCTH, TOTOBHOCTD B IIPOLICCCC U3YUCHUSA ¢)H3I/IKH OCYHICCTBJIATH IIPOCKTHYIO
N UCCJICAOBATCIILCKYIO ACATCIbHOCTD HHINBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITENILHO (hOPMYJIMPOBATH U aKTyaJU3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTPENIEIATH EJH ICSITEIHbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPUU UX JTOCTUKCHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMATPHUBACMBIX (PU3HUCCKUX SBIICHHSX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a WMEIONIMXCS MAaTepPHAbHBIX W HEMaTepHATbHBIX
PECYpCOB;



BHOCUTH KOPPEKTUBBI B JEATECIBHOCTb, OILIEHUBAaTh COOTBETCTBUE pE3YJIbTATOB LEISAM, OLEHUBATH PHUCKHU
MOCJIEICTBUN ACATEIIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabdOTy B YCIOBUSX peajbHOrO, BHUPTYaJbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHUCTBU;

Pa3BUBATb KPCATUBHOC MBIINIJICHUC IIPU PCIICHUHU KU3HCHHBIX HpO6JICM.
ba3oBble ucaiaeaoBaTeJIbCKue HeﬁCTBHﬂ:
BJIaACTh Hﬁy‘—IHOfI TepMHHOHOFHeﬁ, KIIFOUCBBIMU ITOHATHUAMHA U MCTOAAMU CI)I/I3I/I‘I€CKOI>'I HAayKH,

BJI1aACTh HaBbIKaMU y‘-I€6HO-I/ICCJI€,I[0BaT€JII>CKOﬁ )51 HpOGKTHOﬁ AJCATCIBHOCTH B obnacTu (I)I/I?;I/IKI/I, CITOCOOHOCTBIO U
IFOTOBHOCTBIO K CaMOCTOATCIBHOMY IIOMCKY MCTOAOB pPCHICHHA 3aJdad ¢)H3H‘{GCKOFO COoACpKaHnus, IIPHUMCHCHHIO
Pa3INIHbIX MCTOJOB ITIO3HAHUA,

BJIAJETh BHUAAMHM JEATEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHUS, €ro WHTEpHpeTaluy, NpeoOpa3oBaHUI0 U
IPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTYAILMSIX, B TOM YHCIIE€ TPU CO3/IaHUH YU€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh [IPUYUHHO-CJICICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUIaTh TUIIOTE3Yy €€ PELICHUS, HAXOAUTh
apryMEHTHI JUISl 10KA3aTeNbCTBA CBOUX YTBEPKACHUM, 3a/1aBaTh IapaMeTpPbl U KPUTEPUHU PELICHUS,

AHAJIM3UPOBATH IIOJIYUCHHBIC B XOJC€ PCIICHUA 3aJadd pPCE3YyJIbTAaTbl, KPUTHUUYCCKHU OLCHUBATL HX AJOCTOBCPHOCTD,
IMPOTHO3UPOBATH UBMCHCHHNC B HOBBIX YCJIOBHAX;

CTaBUTh U (POPMYIHPOBATH COOCTBCHHBIC 33aJladyd B O0Opa30BaTEIBHOW IEATEILHOCTH, B TOM YHUCJIC MPU HU3YUCHHUH
busuKy;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIACTh KUZHEICATCILHOCTH;
yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIC UJICH, TIPEJIaraTh OPUTMHAIBHBIC MOXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.
Pa6ora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMM MOJy4eHUsT HHPopMaluu (U3NYECKOTrO COJEpPKaHUSI M3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIAThH MOWCK, aHANIM3, CUCTEMAaTU3AlMI0 U WHTEpIpeTalnio UHGOPMAIMK Pa3INYHbIX BUIOB U
dbopm IpeacTaBIeHNUS,

OICHUBATb JOCTOBCPHOCTD I/IH(l)OpMaHI/II/I;

UCIIOJIb30BaTh CpeACTBa HH(MOPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTMH B pEIIEHUH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a/lady C CcOOJIoJIeHHeM TpeOOBaHUW 3PrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeH ], MPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALTMOHHOM 0€3011acHOCTH;

co37aBaTh TEKCThl (DU3WYECKOTO COJEpKAHHMS B Pa3NUYHBIX (QopMarax ¢ ydy€ToM HazHAYCHUS HHPOPMAIUU U
[EJIEBOM ayJIUTOPUH, BEIOMpas ONTUMAIBHYIO (JOpMY TIPEICTABICHUS U BU3yaJIU3aliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PM3UKHU U BO BHE-YPOUHOU JIE€SITEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(PIUKTHBIX CUTYalMd U CMATYaTh KOH(IUKTHI;

paBBépHYTO H JIOTHYHO U3JIaraTb CBOIO TOYKY 3PCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX CPCIACTB,



MOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U HHIMBUIyaIbHOU PA0OTHI;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX ACHCTBUI C yUETOM OOLIMX UHTEPECOB U BO3MOKHOCTEMN Ka)KIOro 4jeHa
KOJUJIEKTHUBA;

NPUHUMATDH 1IeJTd COBMECTHOM JEATENIbHOCTH, OPTraHU30BbIBATh M KOOPAMHUPOBATH JACHCTBUSA MO €€ TOCTUKEHUIO:
COCTaBJIATH IUIaH ACWUCTBUI, paclpeneisiTb poju ¢ y4éTOM MHEHMH yYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl COBMECTHOMN
paboThI;

OIICHUBATh KAU€CTBO CBOETO BKJIAJa U KaXJOTO y4YaCTHHKA KOMAaHIbl B OOILIMU pe3yJbTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

npeajiaraTb HOBBIC IIPOCKTHI, OOCHUBATL UJACHU C IIO3UMIIMHU HOBHU3HBI, OPUTI'MHAJIbBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYILLIECTBIISATh IO3UTHUBHOE CTPATETMUYECKOE IOBEACHHUE B PA3JIMYHBIX CUTyalUsX, HPOSBISATH TBOPUYECTBO W
BOOOpakeHUE, ObITh UHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBJIATh IO3HABATENIbHYIO JIEATEIbHOCTh B 00JIACTH (PU3UKU M aCTPOHOMHH, BBISBISTH
npo0IeMbl, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH PEIICHUS] PACUETHBIX M KAa4€CTBEHHBIX 3ajay, MJaH BBIMOJHEHUS MPAKTHYECKOMN
paboThI ¢ YU4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTESHUH;

AaBaTb OICHKY HOBBIM CUTYallUsM;

pacHIMPATHh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;



JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;,

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO JPYAUIIMHM B 001acTH (U3HWKH, MOCTOSHHO IIOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsM, BHOCUTh KOPPEKTUBHI B JIESITEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
ICIISIM;

BJIaJICTh HaBBIKAMH I103HABATCIBHOW pedIeKCHUM KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJITATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI peIeKCUU JIJIs OLEHKH CUTYalluu, BEIOOpa BEPHOIO PEILICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PELIECHHUS 110 UX CHIKEHHUIO;
IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIBHOCTH;
OPUHUMATH ce0sl, MTOHUMasl CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B nponecce qocTHKeHUs IMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MTPOrpaMMbl IO (PU3KKE AJI YPOBHS CPEIHETO OOLIETrO
00pa3oBaHus y 00y4aroUuXcsi COBEPIIEHCTBYETCS IMOLIMOHANbHBIN UHTEIUIEKT, IPEANOIaratoifi cpopMUpOBaHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOLIETO CHOCOOHOCTh MOHMMAaTh CBOE 3MOLIMOHAJIBHOE COCTOSIHHE, BUAETH HAIpPaBICHUS
pa3BUTHUSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPCryJIMpoOBaHus, BKIIOYANOIMICTO CAMOKOHTPOJIb, YMCHHC INPUHHUMATL OTBCTCTBCHHOCTL 3a CBOC IIOBCACHHUC,
CIIOCOOHOCTh AJaIlITHPOBATHCA K SMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOSABJIATDH I‘I/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTPEHHEW MOTHBAIIUM, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHKEHHIO 1M U yCIEXy, ONTUMHU3M, UHUIIUATUBHOCTD,
YMEHUE JICUCTBOBATh UCXO/IS U3 CBOMX BO3MOMXKHOCTEM;

HMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh NOHMMAaTh 3MOLMOHAIBHOE COCTOSIHME JIPYTUX, YYUThIBaTh €ro IMpu
OCYIIECTBJIEHUH OOIIEHNUS, CHOCOOHOCTh K COYYBCTBUIO M CONIEPEKNBAHUIO;

COIIMaJIBHBIX HABBIKOB, BKJIIOYAIOIMHNX CITOCOOHOCTH BBICTpAaBAaTb OTHOIICHUA C APYIHMHU JIFOAbMH, 3a6OTI/ITBCH,
IIPOABJIATH HHTCPCC U pa3pCllaTb KOH(bJII/IKTI)I.

HPEIMETHBIE PE3YJIbTATDBI

K xonnmy oOyuenus B 10 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPa)KaTh
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (U3UKHU B (POPMUPOBAHUU COBPEMEHHON HAy4YHOU KapTHUHBI MUpPa, B
Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHHN, B IPAKTUYECKOUN AEATEIILHOCTH JIIOACH;

YYUTBIBATh TPAHMIIBI IPUMECHEHUS U3YUCHHBIX (PU3MUECKUX MOJIeiel: MaTepralibHas TOYKa, HHEepIIUaJIbHAs CHUCTEMa
oTc4€Ta, aOCOJIOTHO TBEPJIOE TEJO, WACATbHBIN ra3, MOJEIU CTPOCHHS Ta30B, KHAKOCTEH M TBEPABIX TEJ, TOUYCUHBIM
ANIEKTPUUYECKUH 3aps]l IPU pelieHur PU3nuecKux 3ajaay;

pacno3HaBath (U3UUECKUE SBJICHUS (TIPOIECCHI) U OOBIACHITH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSPHO-
KMHETHYECKOW TEOPWUU CTPOEHHUS BEIIECTBA M AJICKTPOJWHAMHKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHUE, CBOOOTHOE Ma/ICHUE Tel, IBIXKCHHE 110 OKPY>KHOCTH, HHEPIIUS, B3auMoaecTBue Tei, nuddysus, OpoyHOBCKOE



JBUKCHHE, CTPOCHHUE KHUAKOCTEH W TBEPABIX Tell, U3MEHEHHE 00bEMa Ted MpU HarpeBaHUU (OXJIAXKIECHUH), TEIJIOBOE
pPaBHOBECHE, WCIIAPEHHME, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3ALNsl, KUIIEHWE, BIAXHOCTb BO31yXa, IIOBBIIICHHUE
JABJICHMS ra3a IPU €r0 HArPEBaHUMU B 3aKPBITOM COCYJE, CBSI3b MEXIYy ITapaMeTpaMM COCTOSIHHSA T'a3a B M30Ipoleccax,
IIEKTpU3anus Tell, B3aUMOICHCTBUE 3apsA10B;

OIINCBIBATb MCXAHHUYCCKOC IBUKCHHC, HCIIOJIb3Y:A (I)I/IBI/IIIGCKI/IC BCJIMYMUHBI: KOOpAWHATA, IIYyTbhb, ICPCMCIICHHC,
CKOpPOCTb, YCKOPCHHUC, MacCCa TCJid, CUJid, UMITYJIbC TCJId, KHHCTHYCCKAA SHCPIUs, IOTCHIUAJIbHAA SHCPIUsid, MCXaHNICCKasd
pa60Ta, MCXaHHUYCCKasad MOIIHOCTD, IIPHU OIIMCAHUU IIPABUIIBHO TPAKTOBATH (1)H3H‘-I€CKHI>1 CMBICJI UCITIOJIB3YCMbIX BCJIMYHMH,
UX O0OO3HAYCHHUSA U CAHMHUIIBI, HAaXOIHNTb (I)OpMYJ'IBI, CBA3BIBAIOIIUC OAHHYIO ¢)H3H“I€CKYIO BCIIMYUHY C JOPYTUMH
BCIINYMHAMU,

OIKMCHIBATh U3YUYCHHBIC TETJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS, UCIIONB3Ys (PU3NYECKUE BEIUYUHBI: JIaBJICHUE
rasa, TeMIeparypa, CpeaHsid KUHETHUECKAsi SHEPTHUSl XAa0TUUYECKOTO JIBUKEHHSI MOJIEKYJ, CPEIHEKBAIPATUUHAS CKOPOCTh
MOJIEKYJ, KOJWYECTBO TEIUJIOThI, BHYTPEHHSA JIHEprusi, padbora ra3a, KOA3QPUIMEHT MOJIE3HOTO JEHCTBUSI TEIJIOBOTO
JIBUTATEJISI; TPU OMHCAHUHU MPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HMCHOJIB3YEMbIX BEIIMYWH, MX 0003HAUCHUSA U
SIMHHUIIBI, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BEIMUYUHAM;

OMKCHIBATh M3YYEHHbBIE DBJIEKTPUUYECKUE CBOWCTBA BEUIECTBA U DJEKTPUUYECKUE SIBICHUS (IIPOLECCHI), MCHOJIB3YS
(Gu3MUecKue BETUYMHBL: BJIEKTPUUYECKUN 3apsAll, AJIEKTPUUECKOE IM0J€, HANPSHKEHHOCTh TMOJIA, MOTEHIHWAN, Pa3HOCTh
NOTEHIMAJIOB; NIPU ONMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI MCHOJb3YEMbIX BEJIUYUH, UX O0O3HAUYECHHS U
€IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTUMH BEIMUYMHAMU;

aHATM3UPOBATh (PU3HUECKHUE TIPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3NIECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUs] MEXaHWYECKOM SHEPryHu, 3aKOH COXPAHCHHS HMITYJIbCa,
MPUHLUAI CYTEPIO3UIIUA CHUJI, TPUHITUIT PABHOIMPABUS HMHEPLIHMAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO0 CTPOEHHUSI BEUIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEAHEH KMHETUUYECKOW PHEPruU TEIIOBOTO JBUKEHUSI MOJIEKYII C
abCOIIOTHOM TeMITepaTypou, MepPBbIil 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsija, 3akoH KyroHa,



Ipyd 3TOM pa3ndaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTHYeCKOEe BBIPAKCHUE W YCJIOBHS (TPAaHUIBL,
o0JjacT) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLHUIIBI ACHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHS UX
0€30I1aCHOr0 UCII0JIb30BAHUS B TIOBCEAHEBHOM KU3HH;

BBITNOJHATh 3KCHEPUMEHTHI [0 HMCCIEAO0BAHUIO (PU3MUECKUX SIBJICHUM M IMPOLIECCOB C MCIOIb30BAHUEM IPSAMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIUpOBaTh MpoOieMy/3aady W THUIOTE3y y4eOHOro SKCIEpUMEHTa, coOupaTth
YCTaHOBKY M3 MPEMAJIOKEHHOTO 000pYI0BAHHUS, IPOBOJAUTH ONBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYHICCTBJIATD IIPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)H3I/I‘I€CKI/IX BCJIMYHUH, IIPU 3TOM BBI6I/IpaTB ONITUMAJIBHBIA CIIOCO0
HU3MCPCHUA U UCIIOJIb30BATh U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHIHOCTeﬁ I/I3M€p€HI/If/'I;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (DU3NYECKUMM BEIMYMHAMHU C WCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUH, MpPU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3YyJIbTAThI MOJYYCHHON 3aBUCUMOCTU (PU3HUECKUX BEJIIMUMH B BUJI€ TAOJIUII U
rpauKoB, AeNaTh BEIBOABI 10 PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTh npaBuja O€30MACHOTO Tpyda MpH NPOBEACHUM HCCIEAOBAHUN B paMKax Y4YeOHOIro SKCIIEpUMEHTAa,
y4eOHO-UCCIIEIOBATENLCKOM M MPOEKTHOW JAESTENbHOCTH C  HCHOJb30BAaHUEM M3MEPUTEIbHBIX YCTPOHCTB H
71a00paTOPHOTO 00OPYOBAHUS;

peuaTh pacyéTHbIe 3a7a4i C SIBHO 3aJJaHHON (PU3UUECKON MOJIENbI0, UCNOJIb3Ys (PU3MUECKHE 3aKOHBI M MPUHLIHUIIBI,
Ha OCHOBE aHaju3a YCJOBHUS 3aJaud BbIOUpATh (PU3MYECKYIO MOJIENb, BBIACNATh (PU3UUECKUE BEIUYUHBI U (POPMYIIbI,
HEOOXOJUMbIE NJisi €€ peleHUs, MPOBOAUTHh PAacu€Thl U OLEHUBATh PEATbHOCTh IMOJTYYEHHOIO 3HA4Y€HUS (U3HUYECKOU
BEJINYMHBL;

pelIaTh Ka4eCTBCHHBIE 33J]aUd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUMBYIO LIEMOUKY PACCYKIACHUW C OMOpPOW Ha
M3Yy4YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,



UCIIONb30BaTh IPH PEIICHWU YYEeOHBIX 3a/Ja4 COBPEMEHHbIE HWH(GOPMAIMOHHBIE TEXHOJOTHH IS TIOHUCKa,
CTPYKTYpUPOBAHHUSA, UHTEPIPETALIMA U TPEICTABICHUS Y4eOHOW M Hay4HO-TIOMYJSPHOW HMH(OpMAIMH, TOTy4YEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OPUBOAUTH TPHUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE HAYKH, OOBSICHEHUE
MPOLIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM KH3HU Uid oOecriedyeHuss 0e30MacHOCTH MpH
oOpanieHuu ¢ nOpuOOpaMuM M TEXHUYECKUMHU YCTPOMCTBAMH, [JIs COXPAHEHHUS 3JI0pOBbsi M COOJIOJEHUS HOPM
HKOJIOTUYECKOTO ITOBEJICHNS B OKPYKAIOILLEH Cpele;

paboTaTh B IpyNIE C BBINOJIHEHUEM pPa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBaTh PaOOTy TPYyHIbl, PALMOHAIBHO
pacnpenensaTh 00sS3aHHOCTH U IUIAHUPOBATh JAESITEIbHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJ€KBaTHO OLIEHHWBATH BKJIAJl
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE paCCMaTpUBAEMOM IPOOIEMBbI



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NPOrpamMmbl o0pa3oBaTe/bHbIE
Konrpoabubie  IIpakTuyeckue
Bcero pecypcbl
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
1.1 ®u3uKa U METOJBI HAYYHOTO [TO3HAHUS 2 LIOP 1 pecypcb! o (H3uKe
http://class-fizik.ru/
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6mmorexa [IOK
51 KiHeMaTHKA 5 https://m.edsoo.ru/7f41bf72
' LIOP u pecypcsl o ¢puznke

http://class-fizik.ru/



https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

22 Hlusamuia ! LIOP u pecypcsl o ¢pusnke
http://class-fizik.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHCHHS B MEXAHUKE 6
LIOP u pecypcsl o ¢pusuke
http://class-fizik.ru/

Hroro mo pazueny 18

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1

3.2

3.3

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUH

OCHOBBI TEpPMOJAMHAMUKHI

Arper ATHBIC COCTOsSHUA BCIICCTBA.
®a3oBbIC Nepexoabl

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
LHOP u pecypcol o pusnke
http://class-fizik.ru/

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
LHOP u pecypcol o pusnke
http://class-fizik.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
LTIOP u pecypcsl o ¢pusuke



https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72

http://class-fizik.ru/

Wroro no pazueny 24
Pasznen 4. JIEKTPOAUHAMUKA
bubmuorexa [JOK
41 IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
' P LIOP u pecypcsl o ¢pusuke
http://class-fizik.ru/
bu6mmoreka [IOK
[TocTosIHHBIN IEKTpUYECKU TOK. TOKH B https://m.edsoo.ru/7f41bf72
4.2 12
pa3IMYHBIX Cpelax LIOP u pecypcsl o ¢pusnke
http://class-fizik.ru/
Hroro no pazneny 22
PesepsHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne aTa JaeKkTpoHHbIe HU(POBLIE
Tema ypoka A P unpp
n/n K n H3yuyeHusi oOpa3oBaTejibHbIE pecypchbl
Beero OHTPOJIbHbIE PaKkTHYecKue
padoThI padoThI
®dusuka — Hayka o
npupoae. Hayunsie 1 bubnuorexa [JOK
METO/IbI ITO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Ponb 1 MecTo husuku B
(dbopmMupoBaHUU
COBPEMEHHOMN HAay4YHOU 1 bubnmnoreka [JOK
KapTHHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKOU
JIeSITENLHOCTH JIIOACH
Mexanndeckoe OBMKEHUE.
OTHOCHTENHEHOCTD
MeXaHH4IEeCKOT0 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c3508
nekenud. [lepemenienue,
CKOPOCTbh, YCKOPEHHUE



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

PaBrOMepHOE
IIPSMOJIMHEMHOE
JBUKEHUE

PaBHOYyCKOpEeHHOE
NPAMOJIMHEHHOE
JBUKCHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

CBoOoHOE TIAZICHHE.
YckopeHne cBOOOTHOTO
IIaACHUuA

Kpuonuneiinoe
nBUKeHue. J{BIKeHue
MaTepuantbHOM TOYKHU O
OKPYKHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c3ada

[TpunIMI
OTHOCHUTENIbHOCTH
lNanmnes. MaepuuansHble
CHCTEMBI OTCYETA.
IIepBeb1it 3ak0oH HproTOHA

Macca Tena. Cuna.
[IpuHIun cyneprno3unumn
cui. Bropoii 3akoH
Hrrorona mis

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MAaTepHAIIbHON TOUKHU

Tpetuii 3akon Herotona

bu6mmoreka [JOK

10 JUIS MaTePHAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
11 Tsirotenus. Cuiia TSHKECTH. bubmuoreka [JOK
[MepBast kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3akoH bubnuoreka [IOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeHus.
o | ke e Bismorea 0K
P p https://m.eds00.ru/ff0c3f76
JBYDKEHUH Tela B
KHUJIKOCTH WIIU Ta3e
[ToctynarensHoe u
BpalllaTelbHOE JABHKEHUE
abCOIIOTHO TBEPIOTO
14 Tena. MOMEHT CHIIBI. bubmmorexa LHOK

IIneyo cunel. YcnoBus
paBHOBECHUS TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6



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

15

16

NMnynsc maTepuabHON
TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynbe cuibl. 3aKkoH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

Paborta 1 MOIITHOCTE CHUJIBL.

Kunernueckas sHeprus
MaTepUaIbHOW TOUKH.

Teopema 06 usmeHeHuu
KHUHETUYECKOW SHEPTUU

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

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

17

18

[TorenmanpHas 3HEPTHS.
[ToTenumanpHas SHEpPIrust
yapyro
nehopMUPOBAHHON
MPYXUHBI.
[ToTenumanpHas sHEpPIrUst
Tena BOJIM3U OBEPXHOCTU
3emnn

[TorenumaneHbIe U
HEMOTEHIIUATbHbIE CHIIBI.
CBs3b paboThI
HETMOTEHIMATbHBIX CHJI C
U3MEHEHHEM
MEXaHUYECKOH SHeprun
CHCTEMBI Tell. 3aKOH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

COXpaHEHUs
MEXaHUYECKON IHEPTrUn

JlaGopaTopHas pabota
«HccrnenoBanue cBs3u
paboOTHI CHITBI C
W3MEHEHHEM
MEXaHUYECKOH SHEPTHU
TeJa Ha MpUMepe
pacTsHKEHUST PE3HHOBOTO
KIyTa

Bupryanbabie 1ab0paTopHbIE paOOTHI
1o Gpu3uKe
https://efizika.ru/course/view.php?id=44

20

21

KonTponbHas padota no
teme «KnHemaruka.
Jlunamuka. 3akOHbI
COXpaHEHUs B MEXaHUKE

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHUH.
bpoyHOBCKOE IBUKEHUE.

Muddysus

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep ABUKEHUS U
B3aMMOJIEHCTBHS YaCTHI]
BemiecTBa. Mojenn
CTPOEHUS Ira3oB,
KHUIKOCTEH U TBEPIBIX TEI

LIOP u pecypcsl o dusuke http://class-
fizik.ru/



https://efizika.ru/course/view.php?id=44
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
http://class-fizik.ru/
http://class-fizik.ru/

Macca monexy:.

LIOP u pecypcsl no ¢usuke http://class-

23 KonunuecTtBo BemiecTna. S
fizik.ru/
[TocTostHuast ABoraapo
TennoBoe paBHOBecHE.
24 Temmeparypa u ¢é LIOP u pecypcsl o ¢usuke http://class-
usmepenue. [lkana fizik.ru/
temneparyp Llenbcust
55 Oonommon ypumentic BuGorera 10K
yp https://m.edsoo.ru/ffOc4fde
MKT
AGcomtoTHas TemrepaTrypa
Kak Mepa cpeHen
26 KMHETUYECKOU DHEPIUU bu6nuorexa [IOK
JIBMDKEHUST MOJICKYIL. https://m.edsoo.ru/ff0c511e
YpaBHenue Menzeneena-
Knaneiipona
97 3akon Jlanprona. ['a3oBbie LIOP u pecypcsl o ¢usuke http://class-
3aKOHBI fizik.ru/
JIaGoparopHas pabota BupTtyansHbie 1abopaTopHbie pabOThI
28 «HccnenoBanne o usuke

3aBUCUMOCTH MEXKTY
rapamMeTpamMH COCTOSTHHSI

https://efizika.ru/course/view.php?id=44



http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
http://class-fizik.ru/
http://class-fizik.ru/
https://efizika.ru/course/view.php?id=44

29

Pa3peKEHHOTO ra3a»

N3onporieccel B
HAACAILHOM Ta3e U UxX

bu6mmoreka [JOK

rpaduueckoe https://m.edsoo.ru/ff0c570e
MpEeJICTaBICHUE
Buyrtpennss sHeprus
TEPMOJIMHAMUYECKOM
CUCTEMBI M CIIOCOOBI €€
30 n3meHeHus. KoangecTro bubmuoreka [JOK
TEIJIOTHI ¥ paboTa. https://m.edso0.ru/ff0c5952
BnyTtpennss sHeprus
0JTHOATOMHOTO
HJICaJIbHOTO Ta3a
31 Bupl Teromn aum bubmorexa HOK
Aibt Tennonepen https://m.edsoo.ru/ff0c5¢c36
VY eabpHas TEIIOEMKOCTD
2 jgﬁ‘egf;an KHOHH%CTBO Bu6mmoreka IIOK
JIOTBLTIP https://m.eds00.ru/ffoc5¢c36
TeIIonepeaye.
AmabaTHBIN MpoIecc
33 [IepBblit 3ak0H bubnnorexa [JOK

TEPMOIAWHAMUKU U €TO
IMPUMCHCHUC K

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

usomnponeccam

HeobOpatumocts
MPOIIECCOB B IMIPHPO/IE.

bu6mmoreka [JOK

34 Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKU
35 [Ipunnun nexcTBus u bubmuoreka [JOK
KII/ TerioBoii MaImHbI https://m.edsoo.ru/ff0c600a
36 Lk Kapiio 1 ero KIUT I_[OP u pecypcsl o usuke http://class-
fizik.ru/
DKOJIOTHYECKHUE _
37 HpOGIEMEL L[OP u pecypcol o ¢usuke http://class-
fizik.ru/
TETIOHEPTETHKH
38 Sl\i(z)?;;? }(J)Ilfllmlfas}{’p (I?If:SI/IKa bubmorexa HOK
YIp ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAUHAMUKH
KonTponpHas pabota mo
39 teMme «MoutekyisipHas bubmuorexa [IOK

¢uzuka. OCHOBBI
TEPMOJUHAMHUKIY

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapoobpazoBanue u

bubmuoreka [JOK

40 | rompencamus. cnapenne https://m.edso0.ru/ff0c63b6
Y KUATICHUE
AOcoroTHas U
a1 OTHOCHTEJIbHAS bu6mmoreka [JOK
BJIQKHOCTB BO3/IyXa. https://m.edsoo.ru/ff0c64d8
Hacpimennsiii nap
TBépnoe Teno.
Kpucramnmueckue u
o | mi Bisorea 0K
P https://m.edsoo.ru/ff0c65f0
KpucTawios. JKunkue
Kpuctaybl. CoBpeMEHHbIE
MaTepHuabl
[InaBnenue u
43 KpUCTAJUIU3aLUs. bub6nuorexa [IOK
VY nenbHas Temiora https://m.edsoo.ru/ff0c6708
iaBnenus. Cyomumarus
44 YpaBHEHHE TEIIIOBOTO bubnnorexa [JOK
Oananca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tel. bubnuotexa [JOK

DneKTpuuecKuil 3aps.
JIBa BUJa AIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

46

3apsiI0B

[IpoBogHUKH,
TUDJICKTPUKU 1
MOJTYITPOBOJTHUKH. 3aKOH
COXpaHEHUS
AIEKTPUIECKOTO 3apsiaa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

47

48

B3anmopeicTeue 3aps10B.
3akon Kynona. Toueunsrit
BJIEKTPUYECKUN 3apsi

Hanpsx€HHOCTh
NEKTPUYECKOTO TTOJIS.
[TpuHumn cynepnosuuuu
JIEKTPUYECKUX MOJIEH.
JInHnK HanpsKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6ced

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6df2

49

50

PabGoTa cui
AIEKTPOCTATUUECKOTO
nons. Ilorenman.
Pa3HocTts moTeHIuaaos

[IpoBoHMKY 1
TUDJIEKTPUKHU B
JIEKTPOCTATUYECKOM
noste. [{uanexrpudeckas
MIPOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51 DNEKTPOEMKOCTD. bubmmoreka [JOK
Konpencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh
50 IJIOCKOTO KOHJIEHCaTopa. bu6mmoreka [JOK
DHeprust 3apsHKEHHOTO https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
?'Ia60p aropuas padota Buptyansabie 1abopatopHbie paboThI
N3mepenue
53 3JIEKTPOEMKOCTHU 1o (pusuce
P " https://efizika.ru/course/view.php?id=44
KOHJIEHCATOpa
[TpunHmn neicTBus u
MIPUMEHEHNE
KOH/IEHCATOPOB,
KOIMHUPOBAILHOTO ) )
54 ammapara, cTpyHEOTO EZOIE rI/LIJ /pecypcm no ¢usuke http://class
MIPUHTEpA. -
DneKTpocTaTHuecKas
3anuTa. 3a3eMieHue
3JIEKTPONIPUOOPOB
DIIEKTPUYECKUH TOK,
YCIIOBHS €0 _
55 R — LIOP u pecypcs o ¢usuke http://class-

[TocTostauBIM TOK. Crta
Toka. Hanpsixenue.
ComnporuBieHue. 3akoH

fizik.ru/



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://efizika.ru/course/view.php?id=44
http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/

56

Oma 1t yyacTka 1enu

IlocnenmoBarensHOE,
napasuiesibHoe,
CMEIlIaHHOE COEIMHEHNE
MIPOBOHHUKOB.
JlaGopaTopHas pabora
«3yueHne cMenaHHOTro
COCJIUHEHUS PE3UCTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTa u MOITHOCTH
AIIEKTPUYECKOTO TOKA.
3axon /xoynsa-Jlenua

3axkon OMa 11 NOJIHOU
(3aMKHYTO)
JIEKTPUUYECKON IIETIH.
KopoTtkoe 3ambikaHue.
JlaGopatopHnas pabora
«H3mepenne 3/1C
HCTOYHHKA TOKA U €ro
BHYTPEHHETO
COIIPOTHBIICHUS»

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTpOHHAA
MIPOBOAMMOCTbD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB
OT TEMIIEpaTyphbl.

LIOP u pecypcsl o dusuke http://class-

fizik.ru/



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
http://class-fizik.ru/
http://class-fizik.ru/

60

CBepXxIpoBOIUMOCTh

DJIEKTPUUYECKUIN TOK B
Bakyyme. CBoMCTBa
ANEKTPOHHBIX IMYYKOB

LIOP u pecypcsl o ¢usuke http://class-

fizik.ru/

61

62

[TonynpoBoIHMKH, UX
COOCTBEHHAs U TPUMECHAs
npoBoaumMocTs. CBoiicTBa
p—n-nepexona.
[TonynpoBOIHMKOBBIE
npuOopHI

DIEeKTPUUYECKHI TOK B
pacTBopax u pacriaBax
JJEKTPOJIUTOB.
ONEKTPOIUTHYECKAS
JUCCOLMAIUS.
OneKTpoan3

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

64

DNEeKTPUIECKHUI TOK B
razax. CaMoCTOSTEIIbHEII
1 HECaMOCTOSTSIIbHBIM
paszpsa. Monnus. [1nazma

DnexTpuueckue nprudopbl
1 YCTPOMCTBA U UX
MIPaKTUYECKOE
npuMeHeHue. [IpaBuna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0c86fc



http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

TEXHUKH 0€30I1aCHOCTH
65 O6o0maromuii ypok 1 bubmuorexka [JOK
«DIEKTPOANHAMHKAY https://m.edsoo.ru/ff0c88be
Konrponsnas pabora no
o Omemponnma, buGorexa LIOK
. https://m.edsoo.ru/ff0c8a8a
3neKTpudeckuii TokK. Toku
B Pa3JIMYHBIX CPEIIax»
67 i‘:)?:f B:;::{;’f 0:60Ta 1o 1 bubmorexa LIOK
I,f p " https://m.edsoo.ru/ff0c8c56
TeMe "DIeKTpoaruHaAMUKa
PesepBHBIii ypOK.
. bubnuotexa [JOK
68 O60dmaiomuii ypok 1o 1 https://m.edsoo.ru/ffOc8f6c
temam 10 kacca
OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoii H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«IIpocsemienue»

» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox
penakiueit [lapdpentreBoit H.A., AkuinonepHoe ooiiectBo «M3marenbeTBo

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. YueOnuk I'.5l. Msakumes, b.b. byxosues, H.H. Corckuit «®u3nka 10 knacc:
y4eOHUK JiJ1s1 00111e00pa30BaTENbHBIX YUPEKICHUN: 0a30BbIi U MPOGUITHHBIMN
ypoBHW», M.: «IIpocBemienue», 2023 r.

2. YueOnuk I'.5l. Msakumes, b.b. ByxoBues, B.M. Uapyrun «®u3uka 11 knacc:
y4eOHUK /17151 00111€00pa30BaTENbHbBIX YUPEKICHUN: 0a30BbIi 1 MPOPUIBHBIMI
ypoBHU», M.: «IlpocBemienuey, 2023 r.

3. Auapromeukun C.M., CnyxaeBckuii A.C. "KoHCcTpykTOp" caMOCTOSATENbHBIX
1 KOHTPOJBHBIX paboT. ®usuka. 10-11 knacesl. M.: «IIpocsemnienuey. 2020 r. 191
C.

4. I'pomueBa O.U. Tematnueckre KOHTPOJIbHBIE U CAMOCTOSTENbHBIE Ppa0OTHI O



¢uzuke. 10 kmacc. M.: «Ox3amen». 2012 r. 192 c.

5. I'pomrieBa O.U. CoopruKk 3amay no pusuke. 10-11 kmacewl. M.: «Dx3ameny.
2019 . 208 c.

6. llIunos B.®. ®usuka. 10-11 kinaccel. [loypounoe nmiianupoBaHue K y4eOHUKY -
Msxkumesa I'. 4., Byxosnesa b.b. u ap. M.: «IIpocBemenue». 2019 . 128 c.

7. PeimkeBud A.Il. ®usuka. 3agaunuk. 10-11 knaccel. M.: «/lpoda». 2013 r. 192
c.

8. I'pomueBa O.U. TemaTnueckue KOHTPOIbHBIE U CAMOCTOSTENbHBIE PAOOTHI 1O
¢uzuke. 11 kmacc. M.: «Ox3amen». 2018 r. 144 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. ®enepanbHbIi HEHTP

UH(GOPMAITMOHHO-00Pa30BaTEIHbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. LIOP u pecypcsl o ¢usuke http://class-fizik.ru/astw.html

3. Kopnopanus «Poccuiickuii yueonuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. IIOP u pecypcenl o dusuke http://class-fizik.ru/fizw.html

5. Buptyanbnbie 1abopaTopHbie paboThI 10 hU3UKE

https://efizika.ru/course/view.php?id=44



6 1. bubnuoreka — Bc€ o npeamety «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

7. BuageoonsIThl Ha ypokax. — Peskum gocrtyma: http://fizika-class.narod.ru

8. Enunas xomnekuus udpoBbIX 00pa3oBaTeIbHBIX PECYpPCcoB. — Pexxum
nocryma: http://school- collection.edu.ru

9. DnekTpoHHBIC yueOHUKH 10 hu3uke. — Pexum moctyna: http://www.fizika.ru
10. ®enepanbHblil IEHTP UHOOPMALIMOHHO-00Pa30BaATEIIbHBIX PECYPCOB. —
Pexxum noctyna: http://www.fcior.edu.ru/

11. UnTepHeT ypok. — Pexxum poctyna: http://interneturok.ru/ru/school/physics/
12. Anumanuu Gpusnveckux o0beKkToB. — Pesxum noctyma: http://physics.nad.ru/
13. )KuBas ¢usuka: odydaroias nporpamMma. — Pesxkum goctyna: http://www.int-

edu.ru/soft/fiz.html






