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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPEOOBAHMI K pe3ysbTaram
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yuérom denepanbHOl padodeil mporpaMMbl BOCHUTAHUS U
KOHLEMIUU TpernojiaBanust yuyeoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Copepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kimaccoB npu 00yueHuun
ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Tporpamma no ¢usnke coorBercTByeT TpedoBanusiM @I'OC COO K muaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyYCHHsI, a TAKKe
YUYHUTHIBAET HEOOXOJUMOCTh peaM3alliil MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUeOHBIMH NpeaMeTaMu. B Heill onpenenstoTcs OCHOBHBIE
LEeIN U3y4eHus (PU3UKHU Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHus, INIAHUPYEMbIE
pe3ynbTaThl  OCBOGHHMS Kypca (HU3UKU: JMYHOCTHBIE, METallpeJIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no u3suke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro mpenmMera « Pusnka» mo rojgam o0yueHusl.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTYIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy:karomiem mupe. LIkoabHBIN Kypc PU3NKU — cucTeMooOpa3yromui
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBICHWH, H3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
dbusnueckoit reorpadueld U actpoHoMmuein. Hcmomb3oBaHWEe W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeseNsieT  XapakTep U pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTHUM B Chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
NOJIYYEHHs] HOBBIX MATEPHANIOB C 33JaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
($u3MK1 BHOCUT OCHOBHO# BKJIaJl B (HOpMHpPOBaHHE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOydarommxcs, B (OPMUPOBAHME YMEHHU NPUMEHSTh HAYyYHBIH METOJ
MO3HAHUS MPU BHITIOJHEHUU UMHU YUYE€OHBIX UCCIEA0OBAHUM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro 001ero o0pa3oBaHus OJI0XKEH
pPSA UIIEH, KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3fesioB (DU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.



Hoesa cenepanuszayuu. B cOOTBETCTBUU C HeW Marepuan Kypca (U3HKA
00beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILECTBE U
oJIe.

Hoes eymanumapuzayuu. E€ peanuzauus OpeArnojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKONM HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y 9KOJIOTMYECKUMU TTpoOIeMamu.

Hoes npuknaonoii nanpasnennocmu. Kype pu3uku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKHX MPUIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocusayuu peanusyercsd IOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJIEP)KaHMS, TMOCBAIIEHHBIX HKOJIOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKUA M TEXHOJIOTHM, a TakkKe OO0CYX IACHHS
npo6JieM paloOHAIBHOTO MPUPOIONIONIb30BAHMS U HKOJIOTMYECKOM 0€30MacHOCTH.

CrepKHEBBIMHM 3JIEMEHTaMH Kypca (DU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SABIAIOTCS (U3nUeckue Teopuu (GopMHUpPOBAHUE TNPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
IPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/JIE, TPAHUIAX TPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOAX0A B Kypce (PU3MKU peaqu3yeTcs Mpex]ie
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTAIBHOU AESITEIbHOCTH 00YyYaroluXCsl.
Jl1st 6a30BOr0 ypoBHA Kypca PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIILHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEeTUHEHBI B OOMIMUN CHUCOK YYEHWYECKUX MPAKTHUYECKUX PadoT.
Bbiienenne B yKka3aHHOM I€pedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAaHUPOBAaHUS U OCHalleHUs kaOuHera (usuku. [lpu
3TOM O00€CleyuBaeTcsl OBJIAJCHUE OOYyYaIOIIMMHUCA YMEHHUSIMU TPOBOJIUTH
KOCBEHHbIE M3MEPEHHUS, MCCIEN0BAaHUS 3aBUCUMOCTEH (PU3UUECKUX BEJIWYUH U
MIOCTAHOBKY OIIBITOB ITO IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpoe BHUMaHuE yAEISIeTCS PELIEHUIO pAaCUETHBIX M KaYECTBEHHBIX 3a7a4.
IIpu 3TOM 11 pacU€THBIX 3a1a4 IPUOPUTETOM SBJISIOTCS 3aa4d C BHO 3aJaHHOU
¢u3znyeckoil MOMAENbIO, TO3BOJSAIONIME TMPUMEHATh HM3YyUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO pasleina Kypca, TaK U HHTETPUPYs 3HAHUA U3
pa3HbIX pa3nenoB. sl KaYeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIIAOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKHX SIBJIEHUM M MPOIECCOB B OKPYKAIOIIECH
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOW MOJENIH A CHUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOI'O XapakTepa.



B cootBerctBHE ¢ TpeboBanusimu ®I'OC COO k maTepuanibHO-TEXHUUYECKOMY
oOecreyeHuIo y4eObHoro mpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH M3y4daTbCAd B YCIOBUSAX IMPEIMETHOrO
KaOuHeTa (PU3MKM WIM B YCIOBUAX HHTEIPUPOBAHHOIO KaOHWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO LuKiIa. B xabuHere ¢u3nku AOKHO OBITH HEOOXOIHUMOE
ngabopaTtopHoe 00OpyIOBaHME JJs BBHINOJIHEHHUS YKa3aHHBIX B IMpOrpamMme IO
bu3MKe yUSHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMIOHHOE 000pY/I0BaHUE.

JleMoHcTpaniuoHHOE 00Opy0BaHue (opMUpYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAaHOBKY
NEPEeYUCIIEHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalMid s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOILECCOB, AMIUPHUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHMUYECKHUX TMPAKTUUYECKUX paboT
(bopmupyeTcss B BUAE TEMAaTHYECKHUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyere
OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcsa. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMM LIEJIAIMH U3y4€HUs PU3UKHU B 001IEM 00pPAa30BAHUHU SABIISIFOTCS:

e (dopMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIUXCS K Hay4dHOMY
U3YYCHUIO TMPUPOJbI, PA3BUTHE HMX HMHTEIUICKTyalIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/E NMO3HAaHUA U (POPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHMSI KaK pe3yjIbTaTa U3yueHUs] OCHOB
CTpOEHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMeHUW OOBACHATH SABJICHHUS C MCHOJb30BAaHUEM
($U3HYECKUX 3HAHUN M HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AT Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JocTixkeHue 3TuX 1elield obecrieunBaeTcsl peleHueM CIeAyIOuX 3a1ad B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEro O0IIero o0pa3oBaHus:

e MpUOOpETEHNE CUCTEMBI 3HAaHUI 00 OOUINX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI acTPODU3UKY;

e (opmMupoBaHue yMEHHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3NYECKUX SBICHUHW B NPUPOAE U Uil TNPUHATUA
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peIIEHUS Pa3IUYHbIX 3a7a4d C SBHO 3aJlaHHOMN
bu3nyeckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3aaHue GU3NIECKONW MOJCIH, aJICKBATHON yCIIOBUSM 3a/1a4H;

e TMOHWMaHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYEeCKUX SKCICPUMEHTOB, aHAIM3a W HHTEPIPETAIMU HMH(POPMAIIHH,
OTIpEAETICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTUS YMEHUU MPOECKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEJENI0), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennmaraemeiii B mporpamMme 1o (U3MKE TMepedeHb JIaOOpaTOPHBIX W
MPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEJNaeT BHIOOP
MPOBEACHUS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHIWBHIYaTbHBIX
0COOCHHOCTEH 00yJarOUXC.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®usnka — Hayka o mnpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Poib 3kcrieprMenTa v TEOpUHU B POLECCE TO3HAHUS IPUPOIBL. DKCIIEPUMEHT
B (husuke.

MoaenupoBanue (pu3nYecKuX SBICHUW M mporieccoB. HayuHble THIIOTE3BI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb 1 mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBvkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHIKCHUA.
Cucrema otcuéra. TpaekTopus.

[lepemenienue, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOECKIIMM HA OCHU CHUCTEMbl KOOpJUHAT.
Ciio)keHue epeMeNICHUN U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHHE. [ paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHUS, MyTH U T[epeMelieHus
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOoaHOe najzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUSI.

KpuBonuneitHoe neuxeHue. J[BrxkeHne MaTepruaibHOM TOUKHU MO OKPY>KHOCTH
C TMOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAs CKOPOCTb.
[lepuon u wacrota obpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuueckre YCTpOWCTBA H TMPAKTUUECKOE TPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue IBUKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenvie ABUWKEHHSI Tea, OPOILIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHust CBOOOIHOTO ITaICHHMS.

Hamnpagiienne CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO JBHKEHHUS C LIEJBIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY NYTSAMH, ITPOMACHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE pPAaBHBIE MPOMEXKYTKHM BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

N3yuenue nBuKeHUs Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammmnesa. IlepBwii  3akoH  HeroroHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca rena. Cuia. [puniun cynepno3unuu cui. Bropoii 3akon HeroToHa 1t
MaTepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (okosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsl CKOIRKEHUS U cuiia TpeHus mokos. KoaddummenT tpenus.
Cuita cOnpOTUBIIEHUS IPU IBUXKEHUU TEJIA B dKUJKOCTH WIIN Ta3e.

[TocTynarensHO€ U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT cuIbl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBeCUS TBEPIOIO TEIIA.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: MOIIUITHUKY,
JBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUH.

CpaBHeHUE MacC B3aMMOICHCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehOopMaIiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3yueHne nBuxeHus OpycKa Mo HaKJIOHHOM IIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3rHOBOM 00pasiie, OT UX JAehopMallHH.

HccnemoBanne yclOBUMM PaBHOBECHUS TBEPAOrO TeENA, HMMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MarepuanbHOW TOYKM (Tesa), CUCTEMbl MaTE€pUaJbHBIX TOYEK.
NMnynbCc cuiibl U1 U3MEHEHHE HMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopeMa 00 HU3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanpHas SHEPIHUs YIpyro
nedopMUpoBaHHOM MPYXUHBL. [loTeHIIMabHAs YIHEPTHS TeJla BOJIU3H MOBEPXHOCTU
3emin.

[loTeHnumanpHple W HEMOTEGHIUANbHBIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U©3MEHEHUEM MEXAaHUYECKOW IHEPTUH CUCTEMBI TEJN. 3aKOH
COXPAHEHHUS] MEXaHUYECKOUN IHEPTHUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTHYECKOE INPHUMEHEHHUE: BOAOMET, KONED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHHUE.

[lepexoa mMOTeHIIMATBEHOM YHEPTUU B KHHETUYECKYIO i 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3M padOThI CUJIbI ¢ UBMEHEHUEM MEXaHMYECKOW PHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHbIE TOJIOKEHUSI MOJEKYISPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenHue. [duddysus. Xapakrep ABUKEHUS W
B3aMMOJICHCTBUSl YaCTHUI[ BellecTBa. MoJenu CTPOCHHUS Ta30B, XUIAKOCTEH U
TBEPABIX T€N U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenell. Macca u
pa3mepsl Mosieky. KonndecTBo BemiectBa. [locTositnHas ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.



Mopgens  ungeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpellHEell KWHETUYECKOM SHEpPruM TEIUIOBOro JBIXKEeHMs dvacTul] rasza. lllkana
temneparyp KensBuna. I'azoBbeie 3akoHbl. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lamprona. M30mponeccsl B HACaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBlieHWE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemlecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnpiThl 10 1M PYy3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogenb onbita lTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJEUCTBUSL.

Monens, HILTIOCTpUpPYIOLIAs IPUPOLY AABICHHS ra3a Ha CTEHKH COCyAa.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS HJICaJbHOrO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHMI
0o0bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXY IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepmoanHaMuueckass cucremMa. BHYTpeHHsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl €€ n3mMeHeHus. KonnuectBo temnorsl U padota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HWJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIIOEMKOCThH BEILECTBA.
KonudecTBo TEmIoThl IpH TeIIonepeaaye.

[Tonstue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
UMHTEepIpeTanus paboThl rasa.

Bropoii 3akon TepmMoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TenmoBele  MamwuHbL.  [IpuHUOMNOBI  ACHCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpruv B TEIJIOBbIX MamuHax. KoadduiuueHt mnose3Horo
nericTBusl TerutoBord MammHbl. [lukin KapHo m ero xosdduiueHT mosie3Horo
JENUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTpPEHHEW 3HEpPruM Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOro BO3MyXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOACMOHCTPAITHS).

M3MeHeHrne BHYTPEHHEN SHEPruu (TEMIIEpaTyphbl) TEIa IPHU TEIUIONEpeIaye.

OnpIT N0 anabaTHOMY paCUIMPEHHIO BO3/1yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENS BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenue yaenbHOi TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HacelmeHHbld mnap. YpaenbHas TeIUioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONMS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMeHHbIE MaTepuaibl. [lnaBrmenue wu
KpUCTaJIM3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHaJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JIaBJIICHUHU.

Croco0Obl U3MEpPEHUS BIAXKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTAINTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3zneua 4. JaekTpoanHammuka
Tema 1. dnekmpocmamuka
DJIeKTpU3aLus Te. DIEKTPUUECKUN 3apsl. [[Ba BUa dSIEKTPUUECKUX 3apsI/IOB.
[IpoBOHUKM,  JHUDJIEKTPUKA W TOJYNPOBOJHUKW. 3aKOH  COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Qnektpuueckoe Tnone. Hanpsok€HHOCTh  anekTpudeckoro mouist.  [IpuHuun



CYyHEpHO3ULIUNA DNEKTPUUYECKUX Tosiell. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

Pabota cun anekTpocraruueckoro nosis. [loreniuman. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOAHUKN U JUAJEKTPUKUA B BJEKTpOCTaTUUecKoM moiie. Jlurnexktpuueckas
MPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

JIMPAEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTU ILJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAH
MJIACTUH, PACCTOSHUS MEXIY HUMU U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBAaHUS 3JIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa [ yyacTKa Lemu.

DNEKTPUYECKOE CONPOTUBIIECHUE. YJENbHOE COIMPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGota onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBIXKYINIAasi CHJIa M BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3axoH Oma 111 OHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTtkoe 3aMmbIKaHue.

DNIeKTpOHHAasT  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHas MIPOBOIUMOCTh
noynpoBoHUKOB. CBoicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHL.

DOneKTpuuecKuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNeKTpoauTHYECKas: AUCCOLMALUS. DIEKTPOIH3.



DnekTpuueckuii TOK B Ta3zaxX. CamMOCTOSATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTPOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHATrPEBATENIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIIN TUO]I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaIMpsHDKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA I TTOTIEPEYHOT0 CEUCHHS U MaTepuana.

CMenaHHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOIABIXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JTUOIA.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

HaGmronenue amexrposusa.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
000U, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIM (HakT, TUmnores3a, (u3nyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOII0JIEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHWH, JuHEHHas (QyHKINS,
napaboJia, runepOona, ux rpadvkd U CBOWCTBA, TPUTOHOMETpUUECKUE (PYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJIMHAT, CJI0KECHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KHBOUW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHW3MOB (BHBI TEIIONEPEayH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJIMTHYECKAs  JHUCCOLMAIIMS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAaHHEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOJIIUIHUKY, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTHE€), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIy4YEeHUs] COBPEMEHHBIX MATEpHUaJIOB, B TOM YKCJIE HaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KCEpOKC, CTPYUHBI IPUHTED, AJIEKTPOHArpeBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIBHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUTHL. B3anmMoaeicTBE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruutHOM MHAYKUMHA. [I[pUHIMTI Cyneprno3uLMK MarHUTHBIX MOJIEH.
JluHun marHuTHOW WHAYKUMW. KapThHa JIWMHWUKA MarHUTHOM WHIAYKIWHA TIOJIS
MMOCTOSHHBIX MAarHUTOB.

MarauTHOE TION€ TPOBOJHHMKA € TOKOM. KapTuHa JnWHUH WHIYKUWAH
MAarHUTHOT'O TOJIS JJIMHHOTO IPSIMOIO IMPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOIO
MIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM moJjie. Pabota cumsl JlopeHna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. [lOTOK BekTOpa MarHUTHON
MHIYKUUAHW. OJIEKTPOABIKYIAS CWIAa HWHAYKUUHW. 3aKOH 3JIEKTPOMArHUTHOU
nnaykuuu dapanes.

BuxpeBoe »3yekTpuyeckoe moJie. IJIEKTPOABMKYIIAs CHJIA WHIAYKIHH B
MIPOBOJHUKE, JBHKYILEMCS TOCTYNATENbHO B OTHOPOJHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJ€HHME CAaMOWHIYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOUHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, JJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TTOJIS.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ANEKTPOMATrHUTHON UHIYKIIUU.

[IpaBuito Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiieHUE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHrne MarHuTHOTO MOJISL KATyIIKH C TOKOM.

HccnenoBanne neiiCTBUSA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

Pa3pnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KOJ1€0AHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojseOaHUU.
[Ipy>XMHHBIN MasATHUK. MareMaTU4ecKuii MasTHUK. Y PABHEHHE T'apMOHMYECKHX
kosebanwmii. [IpeBparenne sHepruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCIbHOM KOJeOaTeIbHOM KOHType. AHAJIOTHUS MEXIy MEXaHHUYEeCKUMHU U
ANEKTPOMarHuTHEIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBiieHne 0O 3aTyxaroUUMX KoJieOaHUsX. BBIHYKIE€HHbIE MEXaHUUYECKHE
kosnebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemennsblii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JECUCTBYIOIIEE 3HAUEHUE CHUIIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DICKTPUICCKOM
SHEPIUHU. DKOJOTMYECKUE PUCKU TMPU MPOU3BOJICTBE 3JIeKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4yecknue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NTEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoseOaTeabHOM cUCTeMbl (MPY>KUHHBIA WM
MaTEeMaTUYECKUNA MASITHHK).



HabGmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuiorpaMmbl (3aBUCMMOCTU CUJIBI TOKA U HAMPSXKEHUST OT BPEMEHU) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COCAMHEHUU PpE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenps TUHUM 3J€KTponepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH MEepUOa MajbIX KOJeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIEMH U3 OCIIEI0OBATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnueckue BOJHBIL, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JyIiMHAa BoJIHBL. [lomepeuHble U MOPOJOJIBHBIE BOJHBI.
HNuTeppepeHius u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B snexkrpomarautHoit BosnHe. CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MPEIOMIICHUE, MoJsapu3anus, Audpakius,
untepdepeniusi. CKOpocTh 3MEKTPOMATHUTHBIX BOJIH.

[[Ixkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHUe 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI pagUOCBA3U U TEAEBUICHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paCIPOCTPAHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHHK 3BYKa.

HaOmnroienrie oTpakeHust 1 IpesIoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronienre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
4aCTOTOHN KOJIeOaHMiA.



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IIPEIOMIICHHE,
noJispu3anus, 1upakius, THTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckass onrtuka. lIpsMmoiMHENHOE pacnpoOCTpaHEHUE CBETa B
OoHOpOHOM cpene. JIyd cBera. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenue n3obOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIIEHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
npenoviieHus. llomHoe BHyTpeHHee oTpaxeHue. IIpenensHbI yrosn MOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cseta. LIBer.

Cobuparomue 1 paccerBaroiye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHIEe
U oNnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3oOpaxeHuil B cOOMparomux 1
paccenBaronX JrH3ax. POpMysa TOHKOM JIMH3BL. Y BETUYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHble HUCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HHTEpQEpeHIIMOHHON
KapTHUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: OYKH, JyIa,
doToamnmapaT, NPOSKIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OTTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHEWHOE pPaACHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuueckue nprudOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB M300paKCHHM B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKomna.

HaGnronenune natepdepeHinm crera.

HaOmronenue nudpakiuu ceera.

Habnronenue aucrepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHnue ciekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

Habmronenue noasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHnue nokazaresns npeaoMiIeHUs CTEKIIa.



HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH
['panuLBI HPUMEHUMOCTH KJIACCUYECKON MeXaHuKU. [locTynaTel criermanbHOM
TEOPUHU OTHOCHUTEJIBHOCTU: UWHBAPUAHTHOCTh MOJYJII CKOPOCTU CBETA B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHH U COKpAILCHUE
JUTVHBL.
DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKOW YaCTULIBI. DHEPIrus
MTOKOS.

Pasnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [Inanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotordpdexra. YpaBuenue DuHmTeitHa s doTtoddpdexra. «KpacHas rpanuna»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOICTBA W MPAKTHUUECKOE TpPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(PpdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CseTonuo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[ImanerapHas Mmogmenbs aroma. lloctynater bopa. W3nydyenue u mnorsjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.

BonnoBsie cBoiicTBa yactull. Bosusl ne bpoiins. KopnycKyisipHO-BOITHOBOM
JTyau3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHudyeckre YCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pesepdopna.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HabGnronenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HabGmronenue nuHeiyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnBITHI Pe3epdopaa 1o onpeneneHnto coctaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anmb(a-, Oera-, ramma-uziaydeHus.  Biusnue
PagMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncio sapa. M30Torsl.

Anbpa-pacnaa. ONEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
U3ITy4YeHHE. 3aKOH PaJIMOaKTUBHOIO paclaja.

DOHeprus cBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledekT maccl spa.

SnepHble peakuuu. JleneHue U CUHTE3 s1ep.

Anepusiii peaktop. Tepmosinepusiii cuntTe3. [IpoOnembl U NEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI SIACPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtob! HaOIOIEHUS U pErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaJdbHbIe B3aUMOACHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUPA.

TexHu4yeckue yCTpOWCTBAa U MPAKTUYECKOE NPUMEHEHHE: NTO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuéTuMK MOHU3NPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanue TpeKOB YacTUIl (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DinemMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otamnbl pa3BUTHs acTpoHomMuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro neba. Co3Be3ausi, SpKue 3BE3BI, INIAHETHI, WX BHJIAMOC
JIBHKCHHE.

ConHeuHnast cucTeMa.

Connne. ConHeunasi akTUBHOCTh. Mcrtounuk sHeprum ConHI@ U 3BE3.
3BE371bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHeKTpadbHBIM Kjiacc —
CBETHMMOCTB». 3BE3JIbI TJIABHOM IIOCJIEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOM TMOCJIENOBATEILHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUM U 3Boatounu CosHIa U
3BE3/. DTalbl )KU3HU 3BE3]I.

Mneunsiii I[lyte — nHama [Nanaktuka. Ilonoxxenne n nBuxenue CosHua B
["amaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE IBIPBI B sApax
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazoeranue ramakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3IyUYEeHHUE.

Macmrabnas crpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie npo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

Habmronenuss HeBOOPYKEHHBIM TJ1a30M C UCHOJIb30BAaHUEM KOMIBbIOTEPHBIX
IOPUIIOKEHUH 711 ONIpeieNICHUs TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MoJyIIapus U IpKUe 3BE31bI.

HabGmronenus B Teneckon JlyHsl, mnanet, Mueunoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponp ¢u3uku u acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax eaTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOW HayYHOH KapTHHE MHUpPA, poJib (PU3UUECKON TEOPUU B
(opMHpOBaHUHU MPEACTABICHUHN O (PU3UUECKON KapTUHE MUPA, MECTO (PU3NUECKOI
KapTUHBI MHUpa B O0IIeM Py COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX
IIPENCTABICHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuenue kypca ¢usnku 0a30Boro ypoBHd B 11 kiacce ocyliecTBIsieTcs C
Y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCaMH MaTEMATHUKH,
OunoJ0THN, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIH (akT, runore3a, (umyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaAOMIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPHUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPhl U MX NPOEKLUHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE D3JEMEHTApPHBIX (DPYHKIMH, NPU3HAKK MOJ00US TPEYroJbHUKOB,
onpeieNieHue IONaau TUIOCKUX GUryp u oobEmMa Ter.

buonocusa: »>nekTpuyeckue SBICHHS B JKMBOW MPUPOJE, KOJIEOATEIbHBIC
JIBUKECHUS B )KUBOM MPUPOJE, ONITUUYECKUE SBJICHUSA B JKUBOW MPUPOJIEC, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJl, KPUCTAJUINYECKasl CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00PAa30BaHMSI KPUCTAIITNYECKON PEIIETKH, CTIEKTPAIbHBIN aHATIU3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKH MATHHTHBIX DY/,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3EMJIICTPSICCHUIA.

Texnonocusa: JHWHUUA DIIEKTPOIEpENAdY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€Yb, pajap, PaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OITHKA,
coJtHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEeTo
oOpa3zoBanus (0a30BbIii YPOBEHB) JOJIKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJbTAaThl OCBOCHUSI yUeOHOTro npeamMera «Du3nKka» T0KHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOy4YaroOlUXCs PYKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPECHHEH TMO3UIIMECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUHN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOM MO3UIMK 00YYaIoIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX T'YMAaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TI'PAXIAHCKOIO
oO11ecTBa, y4acTBOBaTh B CAaMOYIIPABIICHUH B 00pa30BaTeIbHON OpPraHU3aIINH;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTaMU B COOTBETCTBUM C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TEHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOMN TPaKTaHCKOW UEHTUYHOCTH, TAaTPUOTU3MA,

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIE B
JEeSTEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAsS ICTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pUu3nYeckoi Hayke;

5) Tpy10BOT0 BOCIIUTAHUSI:



WHTEPEC K pa3IuyHbIM cdepaM NpodecCHOHAIBHON IESTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBI;

TOTOBHOCThH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKHN Ha TPOTSHKEHUU BCEU KU3HU;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa dKOJOTHUYECKUX MpobIieM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOWUYNBOTO PA3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHUE OIbITa JEATETbHOCTH HKOJOTHYECKON HaINpaBICHHOCTH Ha
OCHOBE MUMEIOIINXCA 3HAaHUM 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
M3YyUYeHUs] PUBHKU OCYIIECTBIISATh IPOCKTHYIO U UCCIE0BATEIBCKYIO AESTEILHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
ba3oBble JJoruyeckue JaeicTBHUA:
CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNISITh eI JEATCIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUU HX
JIOCTIDKCHHUS
BBISIBISITh ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPUBAECMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEAIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
ba3oBbie uccienoBare/bCKue JAelCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU TOHATHUSMHU M METOAAMHU
(bu3HYECKON HAyKU;



BJIa/IETh HaBbIKaMH y4eOHO-HMCCIIEI0BATENbCKOW U MPOEKTHON JESTebHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peuleHusl 3ajay (U3UUYECKOTO COJAEpkKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIAJECTh BHJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUMN, 3a7]aBaTh MMapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (PU3HUKY;

JTaBaTh OIICHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUsA N0 (U3UKE B TNPAKTUUYECKYIO 001acTb
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeN;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpPUTrHHAIbHBIE TOAXO0IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMTyCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJYyYE€HUS HMH(pOpMauu (U3HUECKOTO COAEpPKaHUSA U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH MOWCK, aHajH3,
CUCTEMAaTU3aLMI0 M WHTEPIpEeTalni0 MHPOPMAlUU pPa3IMYHBIX BHUJIOB U (popm
IPECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCTIONB30BaTh  CpEeACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIIMOHHBIX
3a/1a4 C COOTIO/IEHUEM TPEOOBAHUM IPTOHOMHUKH, TEXHUKH 0€30IMaCHOCTH, TUTHUECHBI,
pecypcocOepekeHrs, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OpPMALMOHHOM
0e30IacHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEIEBON ayAUTOPUHU, BHIOHPAs ONTUMAIIbHYIO
(dbopMy npeacTaBIeHUS U BU3yalU3allUu.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUueOHbIe 1eliCTBUA:
OCYILECTBIIAThH OOIIEHNE Ha YPOKax (PM3UKH U BO BHEYPOUHOU JIEATENBHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CUTyallud W CMsT4ath
KOH(DIIUKTHI;



Pa3BEPHYTO U JIOTMYHO H3J1ararb CBOXO TOYKY 3pPEHUSA C HCHOJIB30BAHUEM
S3BIKOBBIX CPEICTB;

IIOHUMATh U MUCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON U WHIAWBUIYUIBHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4ETOM OOIMUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTMKEHHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXI0T0 yYaCTHUKA KOMaH/Ibl B OOIIHiA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEU C TMO3UIMUH HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIFHO OCYILECTBJISATh MO3HABATEJIbHYIO JESITENbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJaUH;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHHUS PACYETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBIOJIHEHUS IPAKTUYECKONW paboThl ¢ y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTECHUH;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieNiaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, Opatb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYAULIHMH B 00JacTH
($U3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATEJIbHON  peQueKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
pelIeHus;



YMETh OILIEHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl APYTMX TNpPU aHaIU3€ pe3yJIbTaToB
NEeSATENbHOCTH;

IPUHUMATh Ce0sl, IOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpU aHaIW3€ pe3yJbTaToB
NEATEIIbHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYrUX HA OMIHUOKH.

B nponecce n0CTHREHNS TNYHOCTHBIX PE3YJIbTATOB OCBOCHMS IIPOTPAMMBI 10
busuke g ypoBHS cpeaHero oOmero o0pasoBaHHMs Y O0OyYaroniuxcs
COBEPIIEHCTBYETCA AMOLMOHAJIbHBIN UHTEJUIEKT, MPEANOIAraro i
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHUE, BUAETh HANPABIEHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIILHON CEPHI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUs, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPUHHMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJECHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIEJIA U
yCIexy, ONTUMH3M, WHUIHMATUBHOCTb, YMEHHUE JEHCTBOBATh MCXOJs U3 CBOUX
BO3MOKHOCTECH;

HMIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBIEHUU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, POSIBIIATH UHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEJIMETHBIE PE3YJIBTATHBI

K koniry o0yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOU JAEATEIBHOCTH JIOICH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (UBUYECKUX MOJCNECH:
MaTepHallbHasl TOYKa, MHEPIUAIbHAs CHCTeMa OTCUéTa, aOCOMIOTHO TBEPIOE TEIO,
WJICATbHBIN Ta3, MOJICIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJN, TOUCUHBIN
ANIEKTPUYECKUH 3aps]i IPU pelIeHUU PU3NUECKUX 3a/1ay;

pacro3HaBaTh (PU3MUECKUE SIBICHUS (MIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



3JIEKTPOJIMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABH)KEHUE,
cBOOO/IHOE NaJCHUE TEJl, JBMKEHHUE MO OKPYKHOCTH, MHEpLUs, B3aUMOJEICTBHE
ten, nud@y3usi, OpOyHOBCKOE JBUKEHHUE, CTPOEHUE >KUJIKOCTEH W TBEPABIX Tell,
U3MEHEHHE 00bEMA TeN MpU HarpeBaHUM (OXJIAXKIECHHUH), TEIUIOBOE PaBHOBECHE,
UCTHapeHne, KOHJACHCAIUs, IUIaBIICHUE, KPHUCTAJUIM3AlMs, KHUICHHE, BIAXHOCTh
BO3/yXa, MOBBIIICHUE JaBJICHUS Ta3a MpPU €ro HarpeBaHUHM B 3aKPBITOM COCY/IE,
CBSI3b MEXIYy MapaMeTpaMy COCTOSHHUA raza B U30IpOLECccax, IEKTpU3aLus Ted,
B3aUMO/JICCTBUE 3aPsI0B;

OIKCHIBATh MEXAaHUYECKOE IBMKCHHE, WCIONB3Ys (DU3HUECKHE BEITUYHMHBI:
KOOpAHMHATA, IyTh, IEpPEMEIIEHUE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMIIYJbC TeNla, KHHETUYECKasl dHEprus, NOTEHUUANbHAs SHEPrus, MeXaHudyeckas
pabora, MexaHMUYecKas MOIIHOCTb, IPU ONHCAHUM NPABUIBHO TPaKTOBATh
(GU3NYECKUN CMBICT HCIOJIB3YEMBIX BEIWYMH, WX OOO3HAYCHHUS W EIWHMIIBI,
HaXOAUTh (OPMYIIbI, CBSA3BIBAIONINE NAaHHYIO (PU3UYECKYIO BEIMUUHY C JIPYTUMHU
BEJIMYMHAMU;

OINKCHIBaTh M3YUYCHHBIC TEIUIOBBIE CBOICTBA T€JI M TEIUIOBBIE SBIICHUS,
UCTIONIb3Yysl (PU3MYECKUE BEJIMYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi SHEPTUSl XaOTHUYECKOTO IBMKCHHSI MOJIEKYJ, CpEeIHEKBaIpaTHIHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, paboTa rasa,
KOA(pGUIUMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTelss; IpU OINHUCAHUU
IOPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI MCHOJb3YEMBIX BEIMYMH, WX
00O3HAYEHUsT W COUHUIIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIIUE JAHHYIO
(bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIHUUNHAM;

OIKCHIBaTh U3yUEHHBIE FIEKTPUUECKUE CBOICTBA BEIIECTBA U ANEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIOIB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsil,
AJIEKTPUUECKOE M0JIe, HANPSIXKEHHOCTD MMOJIs, TOTEHLMAN, Pa3HOCTh MMOTEHIIMAJIOB;
IpU ONHCAHWM TPABWJIBHO TPAKTOBAaTh (DU3MUECKHI CMBICT HCIIOJIb3YEeMbIX
BEJMYMH, WX OOO3HAYCHHWS W EIAWHMIIBI; YKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUNUHY C IPYTMMH BETUYHMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCHONB3YS (U3NUYECKUE
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, 1l u Il 3axonst HetoToHa,
3aKOH COXpaHEHHs MEXaHWYECKOW DHEPIHM, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIUI CYMEPHNO3UIUN CHJI, TPUHIMUI DPABHOMpPABUS HHEPLUHUATHHBIX CHCTEM
OTCYETa, MOJEKYJISAPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETHUUECKON PHEPIHH TEIUIOBOTO JABMXKEHUS MOJIEKYI C
abCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMUS
AIIEKTPUUYECKOr0 3apsiia, 3akoH KyloHa, Hpu 3TOM pas3inyaTh CIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MIPUHIIMITBI IEUCTBHS MAIIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auyarh YCJIOBHS MX 0€30MaCHOT0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIEAOBAHUIO (DU3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHU, MPU ITOM
dbopmMyIIHpoBaTh MPOOIEMy/3a/1ady U THIIOTE3Y YUeOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEII0KEHHOTO 000PYAOBaHUS, IPOBOAUTD OMBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUST (DU3NUYECKUX BEJIWYUH, MPU
TOM BBIOMPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIE
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHII;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (QPU3WYECKUMH  BEJIMYMHAMH  C
UCIIOJIB30BaHUEM TIPSMBIX H3MEPECHHH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpOBaTh PE3yIbTATHI MOJIYUYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUUMH B BUJIE
Ta0yuIl U TPAPUKOB, JACNIaTh BHIBOJBI M0 PE3yJbTaTaM UCCIICIOBAHMUS;

coOroaTh MpaBuiia 0€30MacHOro Tpyda MpHU MPOBEACHUHN HCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEILCKON W TMPOEKTHOM
JIEATEIbHOCTU C UCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1A0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 3aJla4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3NUECKHE BEIMYUMHBI U (POPMYIIBI,
HEOOXOMMbIC JJis €€ pEeIIeHUs, MPOBOJUTH Pacdy€Thl U OLICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HMUECKOU BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMNOYKY PACCYKICHHM C OMNOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

WCIIOJIb30BaTh P PELICHUH YUE€OHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAITMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYpUPOBAHMS, UHTEPIPETAMUA U MPEJICTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHOM HWHGOPMAIMK, TOJIYYEHHOM W3 Ppa3InyHBIX
HMCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJy4aeMyt0 HH(POPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 1O (PU3UKE B MTOBCETHEBHOM KU3HU IS
obOecrieueHus: 0€30MACHOCTH TpPH OOpallleHUuH ¢ TpUObOopaMu W TEXHUYECKUMHU
YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbSI U COOIIOJICHUSI HOPM SKOJOTMYECKOTO
MOBEACHNUS B OKPYKAIOILIEH CpeJIE;



paboTath B TpyIIE C BBHINOJHEHWEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAMOHAIBHO pacHpelessTh OO0sI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATh
BKJIAJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTPUBAEMON TPOOIIEMBI.

K koH1y 00yuenus B 11 Kkiacce npemMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIMA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHON KAapTUHbI MHUpPa, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIIOAECH, LEIOCTHOCTh U €IUHCTBO
(bu3HUeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUYECKUX MOJIeei:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUEYHbII UCTOUYHHUK CBETA, SiAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PElIeHUH (PU3NYECKUX
3az1adg;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aHMMOJEHUCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAasT WHAYKOUS, JCHCTBUE MArHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsl, AJIEKTPOMarHUTHbIE KojieOaHUs M
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TMOJsApU3alUsg CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuit 3pdext (pororddekT), cBeToBOE NaBiIcHUE, BOSHUKHOBECHUE
JMHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAs
PaauOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  PA3UYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBIIEHUS (TIPOLECCHI), MCHONB3Yyd (U3UUECKUE BEIMYMHBIL:
DIEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUYECKOE HANPSLKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJIEKTPOJABHKYIIAs cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cwia Awmmepa, cwia JlopeHna, MHIYKTHBHOCTb
KAaTyIIKW, HEPrusl 3JEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEepHoJ U 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsj M CWiIa ToKa B IIpolecce
FapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHuM, (POKYCHOE pacCTOSHUE U
ONTHYECKAs] CUJIAa JIMH3BI, MPU OMHCAHWHM TMPABUIBLHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OOO3HA4YCHHS M CAUHUIIBI, YKa3bIBaTh
(bopMyJIbl, CBSI3BIBAIOIINE TAHHYIO (U3NYECKYIO BETUUHHY C IPYTUMH BEIUUUHAMY;

OMKCHIBATh H3YUYEHHbIE KBAaHTOBBIE SIBICHHUS M MPOLECCHl, HCHOJIb3YS
¢usnyeckue BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI H
4acToTa CBETa, YHEPTUS ¥ UMITYJIbC (DOTOHA, IEPHO/T MOTypacaga, YHEPTUS CBA3U



aTOMHBIX Si7Iep, MPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS W E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIONIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTHMH BeIHMYHWHAMU,
BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIMHBL

aHATM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBJICHUS, UCIONB3YS (U3NUECKUE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCTIEA0BATEIILHOTO U MaPaLIeTLHOTO
COEJIMHEHUS TMPOBOJIHUKOB, 3aKkOoH Jlxoyns—JIeHna, 3akOH AIEKTPOMAarHUTHOM
WHAYKIIUW, 3aKOH MPSMOJUHEHHOTO pacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETA, ypaBHEHUE OUHIUTEHHa ansa pororddekra,
3aKOH COXPAHEHUS SHEPruH, 3aKOH COXPAaHEHUS HUMITYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsJia, 3aKOH COXPAaHEHHs] MAacCOBOTO 4YMCIia, MOocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHE U YCJIOBHUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OTIPEJICIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TOJISI IPOBOHUKA
C TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCIENOBAHUIO (PH3UYECKUX SBICHUN U
IPOLIECCOB C HCMOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUIl: MpU 3TOM
dbopmyIHpoBaTh MpoOIeMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHUSI, IPOBOAUTH OIBIT U GOPMYITUPOBATH
BEIBOJIBL;

OCYIIECTBIISATh MPSAMbBIC M KOCBEHHBIC U3MEPECHUSI (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HMCIOJb30BaTh HM3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCIIEJIOBATh 3aBUCIMOCTH (PU3NYECKUX BEITUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH pPE3YyJIbTAaThl
MOJIYYCHHOUW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAC TAOMUIl U TpaduKoB,
JIeaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIEIOBAHUS;

coOroaTh npaBuiia 0e30MacHOro Tpyda MpHU MPOBEACHUHN HCCIEAOBAHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM U MPOEKTHOU
JESATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1TA0OPATOPHOIO
000Opy10BaHUS;

pemath pacuéTHBIE 3a7a4dl C SBHO 3aJIaHHOW (U3UYECKOW MOJIEIIbIO,
UCTIONB3Ys (PM3MUECKHe 3aKOHBI U MTPUHIIUITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pellleHus, MPOBOJUTH PACUEThl M OLIEHWBATh PEajJbHOCTh
MOJIYYEeHHOTO 3HAYCHUS (PU3HUECKOM BEIMYUHBI,



pelaTh Ka4eCTBEHHBIE 33/1a4l: BBICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PACCYKICHHUM C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznYecKue sIBJICHUS,

UCII0JIb30BaTh MPHY PELICHUH YU4E€OHBIX 33/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYpPUPOBAHMS, UHTEPIPETAMUA U MPEJICTABICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJISIPHON HWH(POPMAIMKA, TOJYYCHHOW W3 Pa3IUIHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTyYaeMyto HH(OpMAIIHIO;

OOBSCHATHh TPUHLMUIBI JEHCTBUS MAalIWH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3ianuyaTh yCIOBHUS UX 0€30MacHOTO UCIOIb30BaHUs B MOBCEAHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE IMPOIIECCOB OKPY’KAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIO0JIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU JJISI
oOecrieueHus OE30MAaCHOCTH TMPU OOpalieHuu C TpuOOpaMu W TEXHUYECKUMH
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS M COOJIOEHUS HOPM JKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYyMNIE C BBINOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJICH,
MJIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHATIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CHUTYalIMSIX, aJ€KBATHO OIICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYMIIbI B PEIICHUE PACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

KosanuyectBo 4yacos
HanmeHoBaHMe pa3/ie/ioB U TeM

Ne ni/m Konrpoabnbsie IIpakTuyeckue
NPOrpaMMbl Bcero
padoTbl padoThI
Pazgen 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA
1.1 ®u3nka ¥ METOJIbl HAYYHOT'O TO3HAHUS 2
Htoro no pazaeny 2
Pa3nean 2. MEXAHUKA
2.1 Kunemaruka )
2.2 Junamuka 7
2.3 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 1
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHIECKOM 9 1
TEOpHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperatHble COCTOSIHUS BEIECTBA. 5

@da30BbIE IEPEXOABI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

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



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

Hroro no pazneny

Pazgen 4. JIEKTPOJANHAMUKA
4.1 OnexTpocTaTHKa

42 [TocTosHHBIM 51eKTpUYECKUil TOK. TOKH B
' pa3IMYHBIX cpeaax

Hroro no pazneny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB 110
[TPOIT'PAMME

24

10

12

22

68

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

KosmnuecTBo yacos
HanmenoBanue pa3jieiioB 4 TeM

Ne ni/m KoHnTpoJbHbIe
MPOrpaMMsbl Bcero
padoThI
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHiuTHas 1 1
UHAYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKre 1 AIeKTPOMarHuTHbIE 9
' KoseGanus
99 MexaHn4yecKkue 1 3J1eKTPOMarHuTHbIE 5 1
BOJIHBI
2.3 OnTHka 10
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIEUATIBHOM TEOpUH

3.1 4 1
OTHOCHUTEIIEHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DneMeHTbl KBAHTOBOW ONTHKHU 6

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6morexa [JOK
https://m.edsoo.ru/7f41c97c



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

4.2 CrpoeHune aToMa 4
4.3 ATOMHOE AP0 5
Hroro no paszneny 15

Paznen 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3UKU 7

Hroro no paszneny 7

Pasznen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O06o06maroiiee TOBTOPEHHE 4
Hroro no pazneny 4
PesepBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O IpUPO/IE.
HaquLIe MCTOABI ITIO3HAHUA
OKPY’KaIOIIEro Mupa

Ponpb u mecTo pusuku B
(dbopMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B
MPaKTUYECKON JESTETHLHOCTH JIF0IeH
MexaHndeckoe TBUKEHHE.
OTHOCUTENBHOCTh MEXAaHUUYECKOTO
neuxenus. [lepemenienue,
CKOPOCTbh, YCKOpPEHUE

PaBHOMEpHOE NIPSMOJIMHEITHOE
JBUKECHHE

PaBHOYCKOpEHHOE MPAMOJIUHEITHOE
JBUKECHHE

CBobOoaHOe mageHue. Y CKopeHue
CBOOOJTHOTO TIAZICHUS
KpuBonuHeitHoe 1BUXKEHHE.

JIBr>keHMe MaTepuaibHOM TOUKH I10
OKPYKHOCTH

KoanuyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThl

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6nuoreka [HOK
https://m.edsoo.ru/ff0c32e2

but6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

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

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

[TpyHLIAII OTHOCUTEIBHOCTH
[Nanunes. MHepuuanbHble CUCTEMBI
orcuera. IlepBbiil 3akoH HproToHA

Macca tena. Cuna. [Ipunuun
CyIepro3uiuu cuil. Bropoit 3aKoH
HproroHa 1151 MaTepraibHON TOUKH

Tperuii 3akoH HproTOHA 115
MaTepHaIbHBIX TOUEK

3aKkoH BCeMUPHOTO TaroteHus. Cuia
Tsokectu. [lepBast KocMuueckas
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoapdumnmeHnt
TpeHus. Cuiia COnpOTUBIEHUS ITPU
JIBV)KEHUH TeJa B )KUIKOCTH U
rase

[TocTynarenbHOe U BpalaTelibHOE
JBIKEHHUE a0COIFOTHO TBEPIOTO
tena. MomenT cuibl. [1nedo cumsl.
VYcnoBust paBHOBECHs TBEPIOTO TeIa

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
WNmnynbe cubl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE NBHKCHME

Pabora 1 MOIIIHOCTE CHJIBL.
Kunernueckas sHeprus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubnuoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c3el8

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubnunoreka [JOK
https://m.edsoo.ru/ff0c41a6

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

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



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

MaTtepuaibHOW Touku. Teopema 00
U3MEHCHUN KHHETUYECKOW SHEPTUHU

[TorenumansHas 3HEprus.
[ToTenuuanbHas 3Heprus ynpyro
ne(OpPMUPOBAHHO MPYKUHBI.
[loTeHumanbHas sHEPrus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

ITorennuanbpHBIC U
HEIOTEHIHAJILHBIE CHIIBL. CBA3b
paboTHl HEMMOTEHITUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPAaHECHUS
MEXaHUYECKOM SHEPrUuun

JlaGopaTtopHnast pabota
«VccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHHYECKOMH
SHEPTHH TeJla Ha IPUMEPE
PaCTSKEHUS PE3UHOBOTO KIyTa)

KonTponbHas pabora o teme
«Kunemaruka. /lnnamuka. 3aKOHbI
COXPAHEHHUs B MEXaHUKE)

OCHOBHBIE TTOJIOKEHMUS
MOJICKYJISIPHO-KUHETHUECKOM
TeOpuHu. BpoyHOBCKOE ABMKCHUE.

Hudbdysus

Xapakrep JBUKEHHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra30B, JKUAKOCTEN
1 TBEPJBIX TET

bubnuoreka [JOK
https://m.edsoo.ru/ffOc461a

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

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

24

25

26

27

28

29

30

31

32

Macca mounekyin. KonndectBo
BemlecTBa. [locrosHnas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ uzMmepenue. lllkana remneparyp
Ienscus

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHel KUHETUYECKON dHEPIUU
JBU>KEHUS MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

JlaGopaTtopHnast pabota
«HccnegoBanue 3aBUCUMOCTH
MEXTy TTapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3a»

N3ompoueccel B nacalbHOM rasze u
uX rpaduueckoe MpeiCcTaBICHNE

BHyTpeHHSsIs SHEpPIUs
TEPMOJINHAMHYCCKOM CHCTEMBI 1
croco0slI €€ m3MeHennst. KonmuecTno
TEIUIOTHI U paboTta. BHyTpeHHss
SHEPrust 0OTHOATOMHOTO HUCATHLHOTO
rasa

Buae! rerionepenaun

VY nenpHas TEI0EMKOCTD BEIIECTBA.
KommuecTBo TemoTe! npu

but6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [{OK
https://m.edsoo.ru/ffOc511e

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35

36

37

38

39

40

41

42

teronepenaye. AnnadaTHbIi
pouecc

IIepBblil 3aKOH TEPMOAMHAMUKY U
€ro NprUMEHEHHUe K U30Mpoleccam

HeoGpatumocTs nporeccoB B
npupoze. Bropoi 3akoH
TEPMOJUHAMUKHU

[Tpunnun gevicteus u KI1/
TEIUIOBOM MalllMHBI

ukn Kapno u ero KIIJ]

DKosorudyeckue npoodaeMbl
TETIOIHEPTETUKH

O6o0maromuii ypok
«MomnekynsipHas ¢puzuka. OCHOBBI
TEPMOTUHAMUKI

KontponbHas padota o teme
«Monexynsipaas ¢puznka. OCHOBBI
TEPMOIAUHAMUKN>

[TapooOpazoBaHue 1 KOHICHCAIIHS.
Hcnapenue n kunenue

AOCom0oTHAs M OTHOCUTEIbHAS
BJIAJKHOCTH BO31yxa. HachleHHb1i
nap

Teépnoe Teno. Kpucramnmueckue u
amop(HbIe Tera. AHU30TPOIHS
CBOMCTB KpUCTAJUIOB. JKuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHuabl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5efc

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6230

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c600a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bubnunoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

but6mmoreka [JOK
https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50

51

[InaBieHre U KPUCTAITH3ALIHSL.
V nenbHast TEIJIOTA TUIABJICHHS.
Cyb6numarnus

YPaBHeHI/Ie TEII0BOro OajgaHca

OnexTpuzanus Tei. DIeKTpUIecKuil
3apsan. JlBa Buaa 3JIEKTPUUECKUX
3apsAI0B

[IpoBOHMKH, AUBIIEKTPUKHU U
MOJIYTIPOBOJTHUKH. 3aKOH
COXpaHEHHUS TEKTPUUYECKOTO0 3apsiia

B3aumoneiicTBue 3apsi10B. 3aKOH
Kysnona. Toyeunslii 21eKTpUYECKUN
3apsn

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
ANEKTPUUYECKHUX ToNel. JInnun
HANPSHKEHHOCTH

PaboTa cuit a1eKTpoCcTaTHuecKoro
noia. ITorenman. PasHoctb
OTEHIINAIOB

[TpoBOTHUKY M TUAJIEKTPUKH B
ANEKTPOCTATUYECKOM TIOJIE.
JusnexkTpudeckasi IPOHULIAEMOCTh

OnexrpoéMkocTs. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

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

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

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

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc6df2

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

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



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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58

DNEKTPOEMKOCTH MIIIOCKOTO
KOHJIeHCAaTOpa. DHeprus
3apsKEHHOT0 KOHZIEHCAaTopa

JlaGopaTtopHnas pabota "H3mepenne
AEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMI NElcTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnrmnapara, CTpyHHOT0 IpUHTEpA.
DIeKTpOoCTaTUYECKas 3aIIHTa.
3a3eMIIeHHe AIEKTPONpuOOpOB

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuiia Toka. Hampsixenue.
Conpotunenue. 3akoH Oma 11t
ydacTKa Lenu

«INEeKTPOHHKA U
HAHORJIEKTPOHUKA — aKTyaJIbHOE
HanpasiyieHue B CamI'Y»

[TocnenoBarenbHOE, apasieIbHOE,
CMEIIAaHHOE COeMHEHNE
npoBoAHUKOB. JlabopaTopHas
pabota «/3y4ueHne CMEIaHHOTO
COCIIMHEHUS PE3UCTOPOBY

PaboTta 1 MOITHOCTB 3JIEKTPHUUECKOTO
ToKa. 3akoH J[xoyinsa-Jlenna

3axoH OMa A1 OJTHOM (3aMKHYTO)
anekTpudeckoil nenu. Koporkoe
3ambikaHue. JlaboparopHas padota

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7ae0



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

59

60

61

62

63

64

65

«3mepenue DJ1C UCTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

PesepsHblil ypok. KonTpoabpHas
pabora no Teme "DnexkrpoauHamMuKa'
/ Beepoccuiickast mpoBepoyHas
pabora

O06o0mmarmuil ypok
«DNeKTpoANHAMUKAY /
Bcepoccuiickas mpoBepodHas pabota

DJNIEeKTpOHHAsl TPOBOJIUMOCTh
TBEPBIX METAJIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIMMOCTh

DNEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[HonynpoBoAHUKH, UX COOCTBEHHAS
Y TIPUMECHAs IPOBOJAUMOCTb.
CaolicTBa p—N-niepexo/a.
[TomynpoBoAHUKOBBIE TPHUOOPHI
DIIEKTPUYECKHI TOK B pacTBOpax U
pacIuIaBax 3JIE€KTPOJIUTOB.
ONEKTPOIUTHYECKAs JUCCOLUALNS.
DnexTponaus

DIIEKTPUYECKHM TOK B raszax.
CamocTosATenbHbIN 1
HECAMOCTOSITEIbHBIN pa3psi.
Mounnus. [Tnazma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c88be

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

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

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



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DneKTpuYecKre mMpuodopsl U
66 YCTPOWCTBA U UX PAKTUIECKOE
npumenenue. [IpaBuna TexHuku

0€30I1aCHOCTH

KonTponbHas pabora o teme
67 «2nekTpoctatuka. [locTostHHBIN
3neKTprudeckuil Tok. Toku B

pa3IMYHBIX CPeax»
PeseprubIil ypok. O600maronuit
ypok 1o TeMam 10 kiracca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

68

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Tema ypoka

ITocTOsIHHBIE MAarHUTHL U UX

B3aHMMOJEHCTBHE. MarHuTHOE HoJIe.

BexTop MarHuTHOW MHAYKUWH.
JIMHUM MarHUTHOW MHAYKUIUH

MarsuTHO€ 10Je NPOBOJHUKA C
ToKOM. OnbIT DpcTeaa.
B3anmoneiicTBre NpOBOJIHUKOB C
TOKOM

JlaGopartopHnast padota «M3yuenue
MarHUTHOTO TOJISl KaTYIIKU C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

MPOBOJHUK ¢ TokOM. Cuita Amriepa.

JlaGoparopnas pabota
«HccnegoBanue OeMCTBUS
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM

JlelicTBMEe MAarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apSyKEHHYIO
yactuily. Cuna Jlopenna. Pabota
cuiibl JIopeHna

DneKTpoMarHuTHasi MHAYKIUS.
IToTok BEKTOpa MArHUTHOMN

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

JlaTa
IIpakTHYecKue
HU3y4eHUs!
padoTsbI
1
1

JJIeKTPOHHBbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9778

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9acO

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

nHaykiuu. DJ1C nHaykiuu. 3akoH
ANIEKTPOMArHUTHON MHAYKITUU
Qapanes

JlaGoparopHnast pabota
«Uccnenosanue sBiIeHUA
AJIIEKTPOMATrHUTHON MHIYKITUN

NunykTuBHOCTD. SIBIICHUE
camouuaykiuu. 3/C
CaMOMHIYKITUU. DHEPTHs
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM.
DIEeKTPOMArHuTHOE TOJIe

TexHuueckue yCcTponucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
WHAYKIMOHHAs 1eYb

O6o6maromuii ypok «MaraurHoe
noje. DJIeKTpOMarHuTHast
UHTYKITHS»

Konrponbnas padora o Teme
«MarnuTtHoe nosie.
DneKTpoMarHuTHAsE UHTYKINS

CB00OOTHBIC MEXAHUYECKUE
Kosiebanus. ['apMoHMUYecKue
KoseOaHus. YpaBHEHUE
TApPMOHHYECKHUX KOJICOaHHH.
[IpeBpatienue sHepruu

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcab82

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

Jlaboparopnast pabota
«HccnenoBanue 3aBHCUMOCTH
nepuoaa MajbIX KoJleOaHuii rpy3a Ha
HUTH OT JAJTUHBI HUTH U MacCChI
rpy3a»

KonebaTenbHbIl KOHTYD.
CB00OOIHBIE AIIEKTPOMATHUTHBIE
Kosie0aHus B UACaTLHOM
KoJ1e0aTeIbHOM KOHTYpE. AHATOTHS
MEXy MEXaHUYECKUMH U
AJIEKTPOMATHUTHBIMU KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUH B UACAITBHOM
KoJIe0aTeIbHOM KOHTYpE

IIpeacrasnenue o 3aTyxarmux
Kosie0aHusAX. BbIHyX1eHHbIE
MeXaHUYeCKue KojaeOaHHs.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMArHUTHbIE KOJIeOaHHs

IIepeMeHHBIN TOK.
CunyconaJIbHBIN IEPEMEHHBIN TOK.
MOoIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE
3HAUYE€HHUE CUJIbI TOKA U HATIPSKEHUS
«Poib criennanucTos B
anektporexuuke, Caml[ ' TY»

Tpanchopmarop. [IpousBoacTso,
nepeaaya u norpedieHue
JIIEKTPUYECKON SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcbb86

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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20

21

22

23

24

25

26

Y CTpoHCTBO U MPAKTUYECKOE
MPUMEHEHHUE IIIEKTPUIECKOTO
3BOHKA, T€HEpaTOpPa MEPEMEHHOTO
TOKa, JMHUH JIEKTporiepeaad

OKOJIOTUYECKUE PUCKHU TPU
IPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AJIEKTPOIHEPTUU B OBCEIHEBHON
KHU3HU

MexaHu4ecKkue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CKkopocTb pacnpocTpaHeHHs U
JHa BoJiHbL. [lonepeunbie u
MIPOJI0JIbHBIE BOJTHBI

3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTH
3ByKa. Beicora ToHa. TemOp 3Byka

3JICKTpOMaI‘HI/ITHI>IC BOJIHBI, UX
CBOICTBa 1 ckopocTh. [IIkana
SJICKTPOMArduTHBIX BOJTH

[IpuHIUIIBI paguOCBs3U U
TCIICBUCHUS. Pa3BI/ITI/I€ CpeI[CTB
cBa3u. Paguonokanusa

Kontponbnas pabota «Konebanus u
BOJIHBD»

[IpsamonuHeiHOE pacipoCTpaHEHUE
CBETa B OJHOPOJIHOM Cpee.
ToueuHblil ICTOUHUK cBeTa. JIyu
CBETa

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcca54

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcccOc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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29

30

31

32

33

34

35

36

OtpaxkeHue cBeTa. 3aKOHBI
oTtpaxkenus ceera. [loctpoenue
M300paXeHH B IIIOCKOM 3epKalie

IIpenomnenne ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbliA yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

Jlaboparopuas pabota «3mepenue
MOKAa3aTess MPEJTOMIICHHS CTEKIIa»

JIunssl. [TocTpoenue nu3obpaxeHuit
B 1uH3€e. PopMysa TOHKOU JINH3BIL.
VYBennueHue JIMH3bI

JlaGoparopnas pabota
«HccnenoBannue cCBOMCTB
M300paXeHUI B TUH3AX)

Hucniepcus ceera. CiioKHBIA COCTaB
oenoro cBera. L[eTt. JJabopaToprast
pabora «HabmroaeHue nucnepcun
CBETa»

Wnrepdepennus creta. dudpaxius
cBerta. JludpakuronHas peneéTka
[ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

OnTuyeckue mpuOOpsI U yCTPOHCTBA
U YCJIOBUS UX 0€301acHOro
pUMEHEHHUS

['paHu1bl TPUMEHUMOCTH
KITACCUYECKON MEXaHUKH.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcd4e0

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

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

bu6mmoreka [{OK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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40

41

42

43

44

[ToctynaTel cienraIbHON TEOPUH
OTHOCUTEIIbHOCTH

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAICHUE JITTHHBI

DHeprus U UMILYJIbC
peNATUBUCTCKON YacTulpl. CBs3b
MAacchl ¢ JHEPIUEN U UMITYJILCOM.
DHeprus MoKos

Konrponbnas padora «OnTuka.
OcHOBBI crIEIIMAJIBHON TEOPUH
OTHOCUTEIIbHOCTH»

®dotonbl. Dopmyina [lnanka.
DHeprus ¥ UMNyIsc GOoTOHA
OTKpBITHE U UCCTIETOBAHUE
dotoaddexra. OnbiTer A. T
CroneroBa

3akonbl porodddekra. YpaBHEHHE

DitamreitHa st porodaddexra.

«Kpachnas rpanuna» ¢portosddexra

Jlasnenue ceera. OnwitTel I1. H.
JleOeneBa. XuMnueckoe ACHCTBUE
cBETa

TexHuueckue ycTponucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
¢doTorIeMeHT, POTONATUHK,
COJTHEYHast OaTapesi, CBETOIUO]T

Bbub6moreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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52

53

Pemnrenue 3amad mo reMe «DJI€MEHTBI
KBAHTOBOU OITHKU»

Mopens atroma Tomcona. OmBITE
Peszepdopna no paccesnuro a-
yactuil. [Imanerapnast Mmoaens atoma

ITocTtynater bopa

W3nydyenue u noriomeHue GoToHOB
IIPU [IEPEXO0/I€ ATOMA C OJTHOTO
YPOBHS 3HEPTrUM Ha Apyroil. Bumbl
CIEKTPOB

BosmoBsle cBoiicTBa yacTuIl. BoTHEI
ne bpoiust. KopnyckynsipHo-
BOJIHOBOU Jyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITyYCHHE

OTKpBITHE PATHOAKTUBHOCTH.
OmnsiThl Pesepdopra mo
OIIPE/ICJICHAIO COCTaBa
pPaarOaKTUBHOI'O U3TYUYCHUS

CoiicTBa anb(a-, 6era-, ramma-
u3lly4eHus. BiousHue
PaINOAKTUBHOCTHU HA KUBBIC
OpraHU3MBI

OTkppITHE IPOTOHA U HEMTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-n3inydeHue

DHeprus CBA3U HYKJIOHOB B sIJIpe.
SlnepHble peakuuu. A nepHsii

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

Bbub6moreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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peakTop. [Ipobnemsbl, nepcrneKkTuBHI,
HKOJIOTMYECKUE aCTEeKThI SIEPHOI
SHEPreTUKHU

DneMeHTapHble YacTullbl. OTKPBITHE
mo3uTpoHa. MeTopl HaOMIOACHUS U
PEruCTpalvK 3JIEMEHTAPHBIX

yactuil. Kpyrisrii cton 1
«DyH1aMEHTaJIbHbIE

B3auMOJEUCTBUS. ENMHCTBO

(bu3nUeCcKoil KApTUHBI MUPa»

Dtarbl pa3BUTHS aCTPOHOMHMH.
[TpukinagHoe 1 MEPOBO33PEHUECKOE
3HauY€HHE acTpOHOMUH. Bua
3BE€3aHOTO HEeOa. Co3Be3ausl, spKue
3BE3/IbI, IIJIAHETHI, UX BUIUMOE
nemxkenne. ConHeyHas cUCTEMa

Comnure. CoHeyHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]T

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI II1aBHOU
Mocjae0BaTeNIbHOCTH. BHyTpeHHee
crpoenue 3B&31. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKACHUU U
sposmonuy CoHIA U 3BE3]

Muneunsiit [1yTe — Hama
I'anaktuka. Ilonoxenue u JBMKEHUE
Comana B I'amaktrke. I'anakTHUKH.
UYEpHble ABIPHI B sIpax ralaKTUK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38
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60

61

62

63

64

65

66

Bcenennas. Pa30eranue rajgakTuk.
Teopust bosbiioro B3peiBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepetennsie nmpoGiembl
aCTPOHOMHUU

KonTponbnas pabota «eMeHThI
aCTPOHOMHUU H aCTPOPHUIUKI»

Ob6o6maromuit ypok. Poib pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COITUATLHOM 1
ITHYECKOH cdepax NesTeTbHOCTH
YyeJIoBeKa

O6o6marmuit ypok. Pons u Mmecto
(bU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE
MUpa

O6o06matomuii ypok. Posb
¢bu3nueckoil Teopun B
(bopMHpOBaHUY MPEACTABICHUHN O
¢uznyecKoil KapTuHEe MHUpa

O6o6maromuii ypok. Mecto
(bu3nYeCcKOil KapTUHBI MUDA B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O MPUPOJIE
Pe3epBHblii ypok. MaruuTHOE moJie.
DneKTpOMarHuTHasE MHAYKIHUS



PezepBHblii ypok. Ontuka. OCHOBBI

67 CIIeLIUAJILHON TEOpUHU 1
OTHOCHUTEIBLHOCTH
Pesepnrlii ypok. KBanrosas dusuka.
68 3J‘I€I\I/I)€HTI>I};I::T OHOMHUHU U ! 1 Bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 4 !


https://m.edsoo.ru/ff0d1784




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM NPOT'PAMMBI

10 KIIACC

Kon
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHUSI OCHOBHOI

NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero 001ero 00pa3oBaHus

pe3yJbTaTa
JleMOHCTpHpOBaT, Ha TMpHUMEpax poidb U MecTo (U3UKH B
101 (hOpMHUPOBAaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B PA3BUTHH
COBpeMeHHOI/I TEXHHUKHU U TEXHOJIOTHUH, B HpaKTI/I‘I€CKOI/I ACATCIIBHOCTHU
TIrojei
Y4UTHIBATh I'PAHULBI IPUMEHEHHS U3YUYEHHBIX (PU3MUECKUX MOJIETCH:
MaTepHuaabHas TOYKa, WHEPIMAIbHAs CHCTEMa OTCYETa, abCONIIOTHO
10.2 TBEPAOE TEJO0, UACATBHBIN I'a3; MOJAEIU CTPOCHHUS ra30B, JKUIAKOCTEH U
TBEPABIX TEJ, TOUYCUYHBIA AJIEKTPUUECKUM 3apsi]l — NPU PEIICHUU

buznyecKux 3a1a4y

Pacno3naBath pusnueckue sBieHus (IIPOIECChl) U OOBACHIATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOH TeOopuu
CTPOCHHMS BEIIECTBA M JJIGKTPOJWHAMHUKU: DPABHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaleHUE
TeJ, JBWKEHUE IO OKPYXHOCTH, WHEPIHs, B3aHUMOJCHCTBUE TEI;
103 mud¢y3usi, OpOYHOBCKOE MIBW)KEHHE, CTPOCHHUE KHUIKOCTEH U
' TBEPABIX TEJN, U3MEHEHHE O00bEéMa TeJl TpU HarpeBaHUU
(OXJIaX/IeHWH), TEIUIOBOE pPaBHOBECHE, WCIApEHUE, KOHJEHCAIWs,

TUTaBIICHUE, KPHUCTAJUIM3AlUs, KHIIEHUE, BIIAXXHOCTh BO3/yXa,

MOBBIIIICHUE JIaBJICHUS Ta3a IpPH €ro HarpeBaHWU B 3aKPBITOM

cocyzie, CBSI3b MEXIy IapaMeTpaMHM COCTOSIHMSL Tra3a B

HU30IIponeCCax; JICKTpU3anusga T, BSaHMOHeﬁCTBHC 3apsaa0B

OnuchiBaTh MEXaHHUYECKOE JBIKEHHE, HCMONb3ys (U3NUecKue
BEJIMYUHBI: KOOPIHUHATA, IIYTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIA, WMIYJIbC TeNd, KHHETHYECKas DHEprus,
10.4 MOTEHIMATbHAs DHEPIus, MEeXaHWdyeckas paboTa, MeXaHWdecKas
' MOIITHOCTh; TPH OMHMCAHUHM IPABUIBHO TPAKTOBATh (UINUECKUN
CMBICJI HCHOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHMS U E€AMHUIIB,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (GU3NYECKYIO BEIUUUHY

C ApyTruMHu BCINYUHAMU



10.5

10.6

10.7

10.8

10.9

OnuceiBaTh W3YYCHHBIC TEIUIOBBIE CBOWCTBA TEl W TEIUIOBHIC
SIBJICHHSI, WCIIOJIB3ysl (DU3WYCCKUE BEJIMYMHBL: JIaBJICHWE Tasa,
TeMIlepaTypa, CpeaHss KUHETHYeCKas DSHEPTrHusi XaoTHYECKOro
JIBUKCHHSI MOJICKYJI, CPEIHEKBAJpATHUYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OSHEprusi, pabora rasa,
KO3 (UIMEHT TMOJE3HOTr0 IEHCTBUS TEIUIOBOTO JBHUTATEIS; MPHU
ONHMCAHWKM  TPaBWIBHO  TPAKTOBaTh  (PU3UYECKHA  CMBICI
UCIIOJIB3YEMBIX BEIIMYMH, UX 00O3HAUCHUS W CIMHUIIBI, HAXOIHUTh
(GOopMyJIBI, CBS3BIBAIOIIME JaHHYI (U3UYECKYI0 BEIUYHHY C

APpYyTUMH BCIIMYHUHAM

OnuceiBaTh H3y4YEHHBIE DJIEKTPUUECKHE CBOWCTBAa BEIIECTBA H
DIIEKTPUYECKUE SIBICHHUS (IIPOIECChl), MCIONB3Yysl (U3NYECKHE
BEJIMYMHBL:  JIEKTPUYECKUH  3apsij,  DIEKTPUUYECKOE  IIOJIE,
HaNpsOKEHHOCTh IOJIA, MOTEHLHUAN, Pa3HOCTh IOTEHIHUAJIOB; IpHU
ONMMCAHWM  MPAaBUIBHO  TPAaKTOBaTh  (U3MUECKHl  CMBICT
UCTIOJIB3YEMBIX BEJIMYMH, MX 0003HAUCHHS M €AMHUIBI, YKa3bIBAaTh
(bopMyJIbl, CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJTMUUHY C IPYTHUMU

BCJIIMYNHaAMU

aHAJTM3UPOBaTh (PU3MUYECKUE TPOLECChl W SBJICHUS, HCIONIb3YS
¢du3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOrO TATOTEeHHs, |,
I1 u 111 3axonbI HhI0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUH,
3aKOH COXPAHEHUS UMITYJIbCA, IPUHLIUII CYNEPIIO3ULIMHU CUJL, IIPUHIUIT
paBHONPaBUs HMHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJSPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbIe 3aKOHbI, CBA3b
CpeIHEN KMHETHYECKOW SHEPruu TEIUIOBOTO JIBMIKEHUS MOJIEKYH C
a0COJIOTHON TeMIlepaTypoi, MepBbIii 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHMs 3JEKTPUYECKOro 3apsja, 3akoH KynoHa; npu sToM
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE

BBIPAKEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIE NPHUHLMUIIBI JEUCTBUS MAallUH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nnyarh YCJIOBHUA HUX O€30MacHOro

HCIIOJIb30BaHMUS B IOBCEIHEBHOM KU3HHU

BEIMONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHNIO0 (PU3HMUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3ToM GopMyJIHPOBaTh MpoliaeMy (3agady) U TUIIOTe3y y4eOHOTo
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  IPEATI0XEHHOTO

OGOPYJIOBaHI/IH, MPpOBOAUTD OIIBIT U (bOpMyJII/IpOBaTL BBIBOBI



10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

OcyiecTBiATh MpsIMBIE W KOCBEHHBIE H3MEpeHUs (U3NYECKUX
BEJIMYHH; TIPU 3TOM BBIOMpATh ONTHMAJLHBIA CIIOCO0 W3MEPEHUS U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OICHKHA HOI‘pCIHHOCTCfI I/I3MepeHI/If/’I

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKUMU BETUYUHAMU C
UCIIONIb30BaHUEM TPSMBIX H3MEPEHHI; MPH 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHpPOBATh pPE3yJbTAaThl IMOJTYYEHHOH 3aBUCHMOCTH
(bMBUYECKUX BEJIMYMH B BUJE TaOIUI] ¥ TPaQUKOB, J€JIaTh BEIBOABI 11O

pe3yJibTaTaM UCCIIEA0BAHUS

CobOmomaTh mpaBwia 0e30macHOro TpyJla MpH  IPOBEICHHUU
UCCIICIOBAaHMH B paMKax yd4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U MPOEKTHOM JEeSITEIbHOCTH C MCIIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemrate pacu€THble 3a7a4u ¢ SBHO 33JJaHHON (DU3NYECKON MOJIEIBIO,
UCTIONB3Ysl (DM3MYECKHE 3aKOHBI M IPHHIIMITBI; HA OCHOBE aHAJIM3a
YCIIOBUSL 3a7aud  BBIOMpPATh (PU3MYECKYID MOJEb, BBIICTAThH
buznyecKkre BeTUYUHBI U (POPMYIIbI, HEOOXOIUMBIE JIJIS €€ pelIeHHs,
NPOBOJIUTh PAcY€Thl M OICHUBATh PEATBHOCTh IOJYYEHHOTO

3HaYCHMS (PU3MUECKON BEIIMUNHBI

Pemlatp  kayecTBEHHbIE  3aJaud:  BBICTpPAMBATh  JIOTUYECKHU
HEMPOTUBOPEUHBYIO LIETIOYKY PACCYKIACHUMN C OMOPOIl HA U3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/IC SABJICHUSA

Vcnonp30BaTh TpU  pelIeHHMH YYEOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpUPOBAHMS,
MHTEpIpeTallul M MpeJCTaBIeHHUs y4eOHOH M Hay4YHO-TIOMMYJISIpHON
nH(pOpMalnH, MOJIYYEHHOHN U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJTM3UPOBATh MOJyYaeMyto HH(pOpMaIuio

[TpuBoaUTH MpUMEPHI BKJIAJla POCCUMCKUX M 3apyOexHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTUI

Mcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (DU3MKE B IOBCEIHEBHOU
KU3HU JUId  o0ecriedyeHHss O€30MacHOCTM TpU  OOpalleHuu ¢
npubopaMM M TEXHUYECKUMH YCTpOHCTBaMHU, s COXpaHEHHUs
310pOBbsl M COOJIONEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B
OKpY’Karolleu cpene

PaboTtats B Tpynne € BBITOJHCHUECM pPa3JIMYHBIX CONHAJIbHBIX poneﬁ,
IUIAHUPOBAaTh  pabOTy TPYMNIbI, palMOHAIBHO  pPaCHpelesTh

00S3aHHOCTU U IUIAHUPOBATh JACATCIIBHOCTHL B HCCTAHAAPTHBIX



11 KIIACC

Kon
NPoOBEPsAEMOro
pe3yJbTaTa

111

11.2

11.3

114

cutyanuax, aJ€KBAaTHO OLCHHBATL BKJIAJ KaXXAOr'0 M3 YYaCTHUKOB

IPYIIBI B peLIEHUE paccMaTpUBaeMoM MpoodIeMbl

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

JleMOoHCTpHpOBaTh Ha TMpHUMEpax poidb U MecTo (U3UKU B
(hOpMHUPOBAaHUK COBPEMEHHOM HAYYHOH KapTHHBI MUPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUYECKON KapTUHBI MUPa

Y4UTHIBATh IPAHULBI IPUMEHEHHS U3yUYEHHBIX (PU3MUECKUX MOJIETICH:
TOYEYHBIN JIEKTPUYECKUN 3apsll, siACpHAs MOJEIb aTOMa, HyKJIOHHAs

MOZCIIb aTOMHOI'O Apa IMPU pCHICHUN (1)H3I/IquKI/IX 3aaad

PacnioznaBath (pusnyeckue siBieHus (Iporecchl) U 0O0BICHATh X Ha
OCHOBE 3aKOHOB JJICKTPOJAWHAMUKM U  KBAaHTOBOM  (U3HKH:
AJIEKTpUYecKasi MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MAarHUTHOE  JICWCTBUA  TOKA,  B3aUMOJCWCTBUE  MArHHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUSA, JEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsil, SJIEKTPOMarHUTHbBIE
KojeOaHus W BOJIHBI, NPSMOJIMHEHHOE paclIpoCTpaHEHUE CBETa,
OTpakKeHHWe, TpeloMiieHHe, uHTepdepeHus, audpakaus ¢
MOJISIPU3aIUsl CBETA, JUCIIEPCUs CBeTa, (POTOANEKTpUdIecKuil dpdext
(boTtordexT), cBeTOBOE naBliCHHE, BO3HWKHOBEHHE JHUHEHYATOTO
CIEeKTpa aToMa BOAOPOJAa, €CTECTBEHHass M HCKYyCCTBEHHas

PaINOAKTUBHOCTH

OnuchiBaTh HW3Y4YEHHBIE CBOMCTBA BEMIECTBA (DIEKTPUUYECKHE,
MarHuTHBIE, ONITHYECKUE, AIEKTPUUECKYIO POBOAUMOCTD PA3TUUHBIX
Cpel) © DJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HCIONB3YS
busznyeckue BENUYHMHBI: OJEKTPUUYECKUW 3apsi, cujia TOKa,
JNEKTPUYECKOE  HAIPSDKEHWE, DJIEKTPUYECKOE  COINPOTHBIICHUE,
pazHocTh noreHnuanon, JC, paboTa Toka, MHIYKIHS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHua, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUsl 3JEKTPUYECKOTO0 M MArHUTHOTO MOJIEH, MEPUO] M 4acToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHJla TOKa B ITpoLiecce

FapMOHMYECKHX  AJIEKTPOMAarHWTHBIX  KosieOaHui,  (OKycHOe



115

11.6

11.7

11.8

11.9

11.10

11.11

paccTosiHUE M ONTUYECKas CUjla JIMH3BI, IIPU ONHUCAHUM IMPABUIBLHO
TpakToBaThb (U3NYECKUH CMBICI HCIOJIb3YEMbIX BEJIWYHMH, HX
00O3HAYeHHUS W €IWHMIBI; YKa3bIBaThb (POPMYJIbI, CBS3bIBAIOIINE

JTAaHHY10 (PM3UYECKYIO BEIMUYHUHY C APYTUMH BETMYMHAMU

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJIEHUS M  IIPOLECCHI,
UCIIONIBb3Ysl (PU3UYECKUE BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETA, DHEPTUs U UMIYJbC (HOTOHA,
NIEPHO/J] TI0Jypaciajia, 3HEPrUsl CBSA3H aTOMHBIX Si€p; IPU ONIMCAHUU
OPaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICT  HCIHOJIb3YEMBIX
BEIIMYMH, MX OOO3HAUYEHUS M EIUHULI; YKa3bIBaTb (HOPMYJIbI,
CBA3BIBAIOLIME JaHHYI0 (U3MYECKYI0 BEJIMYHMHY C JpPYTUMU

BCIIMYMHaAMMU, BBIYHUCIATH 3HAYCHHUC (1)I/I3I/I‘I€CKOI\/‘I BCIIMYHUHBI

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SBJICHUS, HUCIOJIb3Ys
¢usmueckue 3aKOHbl M NPUHOMNBL 3akoH OMa, 3aKOHBI
[IOCJIEIOBATEIILHOTO U MAapaJIIEIIbHOIO COCAMHEHUS IPOBOJHUKOB,
3aKkoH JIxoyis — JleHna, 3aK0H 2J€KTPOMarHMTHOM MHYKIIMH, 3aKOH
MIPSAMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3AaKOHBI OTPAYKEHUS CBETA,
3aKOHBl IIPEJIOMJIEHUS CBETA, YypaBHEHHE OWHIITEWHa IS
dorosdexra, 3aKOH COXpPAHEHUS HHEPIHM, 3aKOH COXpPaHEHHS
UMITyJIbCA, 3aKOH COXPAaHEHMs DJIEKTPUYECKOIO 3apsija, 3aKOH
COXpaHEHUs MAacCOBOrO  4YHMCJIa, IOCTynarsl bopa, 3akoH
paguOaKTUBHOIO paclana, I[pU OTOM pa3inyaTb CJIOBECHYIO
(GbopMyINPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 06J1aCTH) TPUMEHUMOCTH

Ol'[peI[eJ'ISITB HaIlpaBJICHUC BCKTOpa HWHAYKOUU MAIrHUTHOTO II0JIA

MTPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIoperia

CTpOI/ITB 1 OIINCBhIBATb I/I306pa)KCHI/Ie, co31aBacMoO€ INNIOCKHMM

3€pKajoM, TOHKOW JIMH301

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BaHUIO (PU3NUECKUX SBJIEHUN
U TPOILIECCOB C MCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
pu 3ToM (HOpMYIHPOBATh MPobIEMY (3a7a4y) U TUIIOTE3y Y4eOHOTOo
HKCIEpUMEHTa,  cOoOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOIO
000pyA0BaHUS, TPOBOJAUTD ONBIT U (POPMYIUPOBATH BHIBOIBI

OcymecTBiATh NpsMble U KOCBEHHBbIE M3MEpEeHMs (DU3HYECKHX
BEJIMYMH; TPU 3TOM BbIOMpATh ONTUMAJIBHBIA CIOCO0 M3MEPEHUS U
MCII0JIb30BaTh U3BECTHBIE METO bl OLIEHKH MOIPELIHOCTEN N3MEPEHUI
HccnenoBaTh 3aBHCUMOCTH (PH3MUECKUX BEIMYHH C HCIIOJIE30BaHHEM

NOpSIMBIX M3MEPEHUIH; IIPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY,



11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

(buKkcUpoBaTh pe3yNbTaThl MOIYYEHHONW 3aBUCHUMOCTH (U3UYECKUX
BEJIMYMH B BHJIE TAOJIUII ¥ TPAPUKOB, IEJIATh BBIBOBI 110 PE3yJIbTaTaM

HUCCICI0OBaHUA

CobmiomaTe mpaBuia O€30MAaCHOTO TpyAa TMpU TMPOBEACHHUH
UCCIICZIOBaHUII B paMKax yd4eOHOro OJKCIEepUMEHTa, Y4eOHO-
UCCIICI0BATEIIBCKOM U IPOSKTHOM JESITEILHOCTH C UCTIOIb30BAHUEM

U3MEPUTENIBHBIX YCTPONCTB U 1JaOOpaTOPHOTo 000py0BaHUS

Pemrate pacu€THbIe 3a7a4u ¢ SBHO 33JJaHHON (U3NYECKON MOJIEIBIO,
UCTIONB3Ysl (DM3MYECKHE 3aKOHBI M IMPHHIIMITEI; HA OCHOBE aHAJM3a
YCIIOBUSL 3a7aud  BBIOMpPATh (PU3UYECKYID MOJEb, BBIICTAThH
buznyecKkre BeTUYUHBI U (GOPMYIIbI, HEOOXOIUMBIE JIJIS €€ pelIeHHs,
NPOBOJUTh pAacy€Thl H OIICHWBATh PEAITbHOCTh TOJYYEHHOTO

3HaYCHHS (PU3MUECKON BEIIMUNHBI

Pemlate  kauecTBEHHbIE  3aJaud:  BBICTPAUBATH  JIOTMYECKH
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKIACHUM C ONOPO HA U3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/IIICCKI/IC SABJICHUS

Vcnonp30BaTh TpU  pelIeHHMH YYEOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpUPOBAHMS,
MHTEpIpeTalluil U MPeJCTaBIeHHUs] yUeOHOH M Hay4YHO-NOIYJISIpHON
nH(pOpMalKK, MTOJIYYEHHOHN U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJM3UPOBATh MOJTyYaeMyto HH(pOpMaIuio

OOBSICHATh MPUHIUIBI ACUCTBUS MAIIUH, MPHOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iauyaTh YCIOBHS MX O€30MacCHOr0 HCIHOJIb30BAHUS B

HOBC@,I[HCBHOﬁ KHU3HHU

[TpuBOANTE MpHUMEpPH! BKJIaJa POCCUUCKUX U 3apyOESKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOIOTHI

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (U3HUKE B IMOBCEIHEBHOU
KU3HH N1 oOecrieyeHus O€30MacHOCTH TpHU  OOpameHun ¢
npuOopaMH M TEXHUYECKHMMM YCTPOWMCTBAMH, MJII COXpPaHEHUS
3MI0pPOBbSI M COOIOJIEHUST HOPM DKOJOTHYECKOTO TIOBEIEHUS B
OKpY’Kalollen cpeze

PaGotaTth B rpyIie ¢ BHITOJHEHUEM PA3JIUUHBIX COLUAIBHBIX POJICH,
IUIaHUPOBaTh  pabOTy  TPyHNbl, PaUOHAIBHO  pacHpedessiTh
00S13aHHOCTH U IJIaHUPOBATL ACATCIIBHOCTL B HCCTAaHAAPTHBIX
CUTYyallUsX, aJIeKBaTHO OIICHWBATh BKJAJ KAXKIOTO W3 YYaCTHHKOB

TPYIIIBI B PELICHUE pacCMaTPUBAEMO MPOOIIEMBI



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon Konx nposepsiemoro
pasjaena 3JIeMEeHTa

IIpoBepsieMble 371eMeHThI COAEPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHN A

1.1
1
1.2
2
211
212
2.1
2.1.3

®uszuka — Hayka o npupone. Hayunsie
METO/IbI I03HAHUSI OKpYXKarolero mupa. Pois
JKCIIEPUMEHTA M TEOpUU B  IPOLECCE

MO3HaHUs MMPUPOIBI. 3KCH€pI/IMeHT B (I)I/I3I/IK6

MopnenupoBanue (GU3NYECKUX SIBICHUUA U
IIPOLIECCOB. Hayunsre TUIIOTE3BI.
®usznueckue 3aKOHbl U TEOpHH. ['paHuLbI
MIPUMEHUMOCTH bu3IIEeCKUX 3aKOHOB.
[Ipuaiun coorsercTBus. Ponp u  mecro
¢u3uku B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHbBl MHpa, B IPAKTUYECKOH

NEeITEILHOCTH JIIOIEN

MEXAHUKA

#H#HPar#t#H#KIUHEMATUKA
Mexanunueckoe JIBIKECHUE.
OTHOCHUTENBHOCTD MEXaHUYECKOT O

nBuxeHust. Cucrema orcuéra. TpaekTopus

Ilepemerienue, CKOpocTh (CpeHsisE CKOPOCTb,
MTHOBEHHAss CKOPOCTb) U  YCKOpEHHe
MaTepuaIbHOM TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOpP/IMHAT. Crnoxenue

MIEPEMEILIEHUI U CII0KEHUE CKOPOCTEN

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKEHUE. ['paduknu
3aBUCUMOCTHU KOOpJIMHAT, CKOPOCTH,
YCKOpEHUH, NyTH W IepeMelieHus

MaTepI/IaHLHOﬁ TOYKHU OT BPEMCHU



)14 CBoOoaHoe majieHre. Y CKopeHue
o CBOOOIHOTO MaJICHUS

KpuBonuneiinoe nBwxkeHue. PaBHOMepHOE
IBIDKEHUE  MaTepHalbHONM  TOYKH IO
2.15 OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOPOCTb. Ilepuon u 4acToTA.

IleHTpOoCTpEMUTENBHOE YCKOPEHHE

TexHuueckue  yCTpPOMCTBA:  CHUAOMETP,
2.1.6 JBIDKEHUE CHAPSIOB, IIEMTHBIE W PEMCHHBIC
nepeaadu
[IpakTuueckue paboTHI. N3mepenne
MIHOBEHHON  ckopocTH.  MccnenoBanue
COOTHOIIEHUS MEXIy My TSIMH,
MPOMICHHBIMU TEJIOM 3a IOCJIEA0BATEIIbHbIC
217 paBHbIE  MPOMEXYTKHM  BPEMEHU  IpH
o PaBHOYCKOPEHHOM JIBM)KEHUU C HadaJIbHOMU
CKOpOCTbIO, paBHOW HyJ0. M3yueHue
JNBIDKEHUS IIapUKa B BSI3KOM JKHUJIKOCTH.
W3yyenune nBwxeHuss Tena, OpOLICHHOTO

TOPU30HTAIILHO
H#Part# INHAMUKA

[Mpunun ~ oTHOocuTenbHOCTH  [anmies.
221 [lepBriii 3axkon HptoToHa. HHepuuanbHbIe

CHUCTEMBI OTCUETA

999 Macca tena. Cuna. IlpuHnun cynepno3unuun

CHJI

29 Bropoii 3akon HeroToHa 151 MaTepuaibHON

293 TOYKH B HMHEPIUATbHONH CHCTEME OTCUETa
(UCO). Tpermit 3axkoH HeroToHa st

MaTCpHUaJIbHBIX TOUCK

3akoH  BcemupHoro  TsroreHus. Cua
2.2.4 TsokecTtd. [lepBas KOCMUYECKasi CKOpPOCTb.

Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka



2.3

2.2.6

2.2.7

2.2.8

2.29

2.2.10

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHS
CKOJIBXKCHU S u cujia TPCHUA IIOKOA.
Koaddumment tpenus. Cuna COnpoTUBICHUS

IIpU ABUKCHUU TECJIa B ) KUAKOCTH HUJIM T'a3C

HOCTyrIaTeJ'ILHOC " BpalllaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO TeJa

MOMEHT CUJIbl OTHOCHUTEIIBHO OCH BPAIICHUS.
[liteyo cumel. YcinoBust paBHOBECUS TBEPAOTO
Tena 8 UCO

TexHuueckue YyCTpOMCTBA: IOALIUITHUKY,

ABUXKCHUC NCKYCCTBCHHBIX CITYTHHKOB

[IpakTuueckue padboTsl. M3yuenue nBrxeHus
Opycka 1O HAaKJIOHHON IUIOCKOCTH TIOJ
NeiicTBeM HecKobkux cuil. MccnenoBanue
3aBHCHUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIINX
B JedopMUpyeMOil MpyKUHE U PE3UHOBOM
oOpasue, OT BENUYMHBI HX Aedopmaruu.
UccnenoBanue YCIIOBUI paBHOBECHS

TBEPIOTO TeJa, UMEIOIIETO OCh BPALLEHUS

#H#Par#H##3AKOHbBI COXPAHEHIMA B MEXAHUKE

2.3.1

2.3.2

2.3.3
2.34

2.3.5

2.3.6

I/IMHy.]'IBC MaTepHaHLHOP’I TOYKH, CHCTCMbI
MaTCpHalbHBIX TOYCK. I/IMHy.]'IBC CHUJIBI H

M3MEHEHHUE UMITyJIbCca Tella
3akoH coxpaHeHuss wumMmnyiasca B HCO.
PeakTnBHOE ABMKEHUE

Pabora cuibl

MOoOIHOCTH CHIBI

Kunernueckass  sHepruss  MaTepHAIBHON
TOYKH. TeopeMa 0 KHHETUUECKON AHEPIUu
[TorenmmansHass sHeprus. I[loTeHunanbHas
SHEprus YIIPYTO nehopMUPOBAHHOM
npykusbl. [loTeHIManpHas HHEPruUs Tea

BOJIM3U MMOBCPXHOCTHU 3emim



3.1

2.3.7

2.3.8

2.3.9

2.3.10

IloTeHnManbHbBIE U HEMOTEHIUAIBHBIE CHJIBL.
CBs3b pabOTHl HEMOTEHIUAIBHBIX CHJI C
U3MEHEHUEM MEXAHUYECKON JHEPrUuu
CUCTEMBI Tell. 3aKoH COXpaHEHUs
MEXaHUYECKOU SHEPTUU

VYipyrue n Heynpyrue CTOJIKHOBEHHS
TexHu4ecKkue yCTpOMCTBA: JIBHKEHHUE PAKET,
BOJOMET, KOIIEP, IPY>KUHHBIN ITUCTOJIET
[IpakTnyeckue paboTel. HM3ydeHue cBA3M
CKOpPOCTEM Tel IpU HEYNpPyroM ynape.
HccnenoBanne cBA3uM pabOThl  CHJIBI  C

U3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#iH#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

3.12

3.13

3.14

3.15

3.1.6

3.1.7

OCHOBHbBIE  TOJIOKEHUST  MOJEKYJSIPHO-
KUHETHUYECKON TEOPHH. BpoyHoBckoe
neuxkenne. uddysus. Xapakrep ABHKEHUS

n B3aI/IMOI[eI\/’ICTBI/I$[ HacCTHIl BEUICCTBa

Mogenu cTpoeHus Tras3oB, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHUE CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJIC/ICH

Macca wMonekyn. KoimuecTBo BemiecTsa.

[Tocrosnnas ABoraapo

TennoBoe paBHOBecue. Temmepatrypa u eé

n3mepenue. [llkana remneparyp Lenscus

Mopnens  uaeanpHOoro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKOMN

TCOPHHU UICATIBHOI'O Ir'a3a

AbGcounoTHas TemIeparypa Kak Mepa cpeHei
KMHETUYECKON SHEpruu TEILIOBOTO
IBIKeHUd dactull rasa. Illkxamna temneparyp

KenbBuna

VpaBuenue Kianeiipona — Menzaeneesa.

3akoH JlanbToHa



3.2

3.18

3.1.9

3.1.10

3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.2.7

I"a3oBbIe 3aK0HBI. 30mpo1IeCChI B UACATBHOM
ra3¢ C IMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30Xopa, n3odapa

TexHuueckue  yCTpOMCTBA:  TEPMOMETP,

O6apometp

[IpakTuueckune pabotel. M3Mepenune macchl
BO3/yXa B KJIACCHOM KoMHare. McciienoBanue
3aBUCUMOCTH MEXITY napameTpamu

COCTOSAHUSA pa3pCKEHHOI'O ra3a

OCHOBbI TEPMOJAMHAMUKN

TepmonuHamMuueckass cucreMa. BHyTpeHHsS
JHEpPrusi TEPMOIAMHAMMYECKOM CHUCTEMBI U

Coco0bl €€ U3MEHEHUS

KonugectBo TernoTs! 1 paboTta. BHyTpeHHAs

OHEPIUs OAHOATOMHOI'O UACAJIBHOI'O Ia3a

Buapl Temnonepenayu: TEMIONMPOBOIHOCTD,
KOHBEKLHUs, U3nyueHue. TemmoéMKocTh Tena.
VYnenpHas TEIIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTLIOTIECpCaauc

[IepBrIit 3aKOH TEPMOAUHAMUKMU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJANHAMUKHI K H30MPOLIECCAM.

I'padmueckas unTepnperanus paboTsl rasa

TermoBble MamuHbl. [IpuHUIKMNBL KEWCTBUS
TeIIOBBIX MamuH. [Ipeobpa3oBaHus 2HEpTrUn
B TemwIoBbIX MamuHax. KoadduumeHt
none3noro AeiictBus (manee —  KIIJI)

teroBoi MamuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOANHAMUKH.
HeobparumocTs mpomeccoB B MPHUPOJIE.
TemnoBele  ABUTATENH.  DKOJIOTHYECKHUE
MPOOJIEMBI TETNTIOIHEPTETHKH

TexHuueckue YCTpOWCTBA: JIBUTATEIIb
BHYTpPEHHETO CTOpaHUs, OBITOBOM

XOJIOONUJIBbHUK, KOHIUITHUOHED



3.3

4.1

3.2.8

[IpakTueckue paboTHI. N3mepenne

YAEIBHOMN TEMIIOEMKOCTH

###Par### AI'PETATHBIE COCTOSHU A BEILIECBA. ®A30BBIE

33.1

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

411

4.1.2

4.1.3
414

4.1.5

[NEPEXO/IbI

[TapoobpazoBanue u KOHJICHCAIIUS.
Hcnapenne u kureHue. YJenbHas TEIUIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTH

TCMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENIbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHslil nap

Teépmnoe  Teno.  Kpucramumueckue U
amopQHble Tena. AHHU3OTPOIUS CBOMCTB
KpuCTalJIoB. }KI/I[[KI/Ie KpHuCTaJlJIbI.
CoBpeMeHHbIE MaTepUaJIb

[InaBnenne W Kpuctaumzauus. Y aeiabHas
Teriora miasieHus. Cyonumarus
YpaBHeHHE TEIIOBOrO OajaHca
TexHuyeckue ycCTpOHCTBA: TUIPOMETP U
IICUXPOMETpP,  KaJOpUMETP, TEXHOJIOTUU
II0JIy4Y€HHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM
Yyclie HAHOMAaTepHUaJIOB, U HAHOTEXHOJIOTUHI
[IpakTueckue paboTHI. N3mepenue

BJIAKHOCTH BO31yXa

SJIEKTPOAMHAMUKA
###HPari#H##OJIEKTPOCTATUKA

OnexkTpu3anus TeN. OJEKTPUUYECKUN  3apsi.

I[Ba BUIa DJICKTPUUICCKHUX 3apsA10B

HpOBOIIHI/IKI/I, AUSJICKTPUKU n

IIOJIYIIPOBOJHUKU
3aKOH COXpaHEHHUs HIIEKTPUUECKOTO 3apsiia
B3aumonerictBue 3aps10B. 3akoH Kynona

Onektpuueckoe  mnose.  Hanpsx€HHOCTH

QJICKTPHUICCKOI'O I10JIA. HpI/IHHI/IH



4.2

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

cynepno3unuu. JIMHUKM — HaNpsHKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

Pabora cwun QJICKTPOCTATUYCCKOI'O  ITOJIA.

Tlorenuuain. Pa3HOCTh NOTEHIIMATIOB

HpOBOI[HPIKI/I U AUBJICKTPUKKU B ITOCTOSIHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJ'ICKTpI/ILICCKaSI

IIPOHUIIACMOCTDb

DNEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOPA.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa

Texnunueckue yCTpOWCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, INEKTPOCTATHYECKash 3alluTa,
3a3eMJIeHHE IIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

[IpakTuueckue paboTHI. N3mepenne

JJIEKTPOEMKOCTH KOHAECHCATOpa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

421

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

PA3JIMYHBIX CPEJJAX

VcaoBus CyIICCTBOBaHUSA IIOCTOSHHOI'O
QJICKTPUYCCKOI'0 TOKa. HWcTOYHHKH TOKA.

Cuna toka. [locTostHHBIN TOK
Hamnpsokenue. 3akon Oma 715 yyacTka Lenu

DJEeKTPUYECKOE COMPOTHBICHUE. Y IEbHOE

COTIPOTHBIICHUE BEIIECTBA
[TocnenoBarensHOE, napasuieNibHOe,
CMEIIAHHOE COSAMHECHHE TTPOBOTHUKOB
PaGora snextpuueckoro Toka. 3akoH Jxoyns
— Jlenna

MOIIHOCTB 3JEKTPUIECKOTO TOKA
anexTpoaBwkymas cuia (mamee — JC) u
BHYTpEHHEE COMPOTUBJICHHE HCTOYHUKA
Toka. 3akoH Oma A mOJHOW (3aMKHYTO)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUEC



4.2.8
4.2.9
4.2.10
4211
4212
4213
4214
11 KJIACC
Kon Koanposepsiemoro
pasnena 3JIEMEHTA
4

DNeKTpoHHasT  HPOBOAMMOCTh  TBEPIBIX
METAJUIOB.  3aBHCHMOCTH  CONPOTHUBICHHSA
METaJJIOB oT TEMIEPATyPBhI.
CBepXIpoBOJIUMOCTh

DnexTpuueckuid TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TomynpoBoaHUKH. CobcTBeHHas u
pUMecHast IIPOBOJIUMOCTh
MOJIyIpOBOIHUKOB. CBOMCTBA p-n mepexona.

[TomynpoBoIHUKOBBIE TPUOOPEI

DJIEKTPUYECKUH TOK B DJIEKTPOJIUTAX.

DNeKTpoNUTHYECKas JUCCOLIHMAINA.
DIIEKTPOJINU3
DIIEKTPUUYECKUI TOK B raszax.

CaMOCTOSTEIBPHBIA W HECAMOCTOATEIbHBIH
paspsa. Pa3iauyHbie TUIIBI CaMOCTOSITEIHLHOTO

paspsaa. Mousaus. [1nazma

TexHuueckue  yCTpOMCTBA:  aMmIIEpMETp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa,
3JIEKTPOHATPEBATEIIbHBIC IpuoopHI,
3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTHUBIIEHUS, BaKyyMHBIN
IUOJ, TEPMUCTOPbI U  (HOTOPE3UCTOPHI,

HOHprOBOﬂHHKOBLﬁiHHOH,FaHBBaHHKa

[IpakTueckue paboTHI. N3yuenue
CMELIAHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenne DJIC ucTtouHnka TOKa M €ro
BHYTpeHHero comnpoTusieHus. Habmonenue

QJICKTPOJIMN3a

IIpoBepsiemble Y1eMEHTHI COAePKAHUSA

SJIEKTPOAMHAMUKA



4.3

##HPart##MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA A

43.1

4.3.2

4.3.3

4.3.4

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12

4.3.13

VHAVKIAS

IlocTrossHEBIE MarHuThl. B3anMmoaencTBue

IIOCTOAHHBIX MarHuToOB

MaruauTtHOoe 10€. BekTOop MarHMTHOM
uHAyKIuY. [lpuHoun — cynepno3uuuu.
Jluaun MarnuTHOM MHAYKIuu. KaprmHa
JUHUM MarHUTHOM  MHIAYKLUU  IOJIS

IIOCTOSAHHBIX MaroHuToOB

MarsuTtHO€e I0J€ NPOBOJHHUKA C TOKOM.
KapTtuna nuHMN M0 JJIMHHOTO IPSIMOTO
IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHMKA, KATYIIKHM C TOKOM. OmnbIT
Opcrena. BzaumoaeiicTBue npoBOJIHUKOB

C TOKOM

Cuna Amrmepa, €€ MOyJIb U HalpaBJICHUE
Cuna Jlopenna, eé MOJTYJ1b u
HampasjeHue. J[BHKCHHE 3apsyKEHHOU
YaCTHULIBI B OJHOPOJHOM MarHUTHOM IIOJIE.
PaGora cunbl Jlopenia

SIBieHME NEKTPOMArHUTHOM HHIYKIIMU
[ToTOK BekTOpa MarHUTHOW MHAYKIMH
SQJIC WH]TYKIUH. 3akoH
3JIEKTPOMarHuTHOM MHAyKunu Papanes
BuxpeBoe »snextpuueckoe mose. IJ1C
MHAYKIMHA B IIPOBOJHHUKE, ABIKYIIEMCS
HOCTYaTeNbHO B OJTHOPOJIHOM
MarHMTHOM I10JI€

[TpaBuiio Jlenia

NHIyKTHBHOCTS. SBnenue
camonHaykiuu. 9J1C caMonHayKIun
OHeprus MarHUTHOTO IOJISI KAaTyIIKH C
TOKOM

DIEKTPOMAarHUTHOE T10JIe



TexHuueckue YCTpOMCTBA: MOCTOSHHBIE
MAarHurTHhl, QJICKTPOMArHUTEI,
4.3.14 JJIEKTPOABUTATENb, YCKOPHUTEIN
OJICMCHTAPHBIX  YaCTull, HWHAYKIOHOHHAA

I1€4Yb

[IpakTnueckue paboThL. N3yuenne

MAarHUTHOTO TOJsi KAaTyUIKU C TOKOM.

Hccnenosanne neUCTBUS MOCTOSHHOIO
4.3.15

Mar"Hura Ha paMKy C TOKOM.

Hccnenosanue SIBJICHUS

JJIEKTPOMAarHUTHOW MHIYKIMH
5 KOJIEBAHMA 1 BOJIHBI

#HHParHHMEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

KonebarenpHast cucrema. CBOOOIHBIC

KojeOanus. ["'apMoHUYECKHE KOJeOaHwus.
511

[Tepuon, wacrora, amrumrtyna u (dasa

KoJIeOaHui

[IpyXuHHBIA MagTHUK. MaTeMaTu4ecKuit
5.1.2

MAassTHHK

YpaBHeHHE TapMOHUYECKUX KOJIeOaHMI.
5.1.3 Kunemarnueckoe u IUHAMHAYECKOE

51 OIMCAaHME KOJIeOATEILHOIO JABHOKCHUA

[IpeBpaienue SHEPTUU npu
rapMOHHYECKHX  KoneOaHusx. CBs3b
514 aAMILTUTY 1Bl Koaebauuii HUCXOOHOUI
BEJIMYMHBI C aMILTUTYIaMHU KoJjieOaHul eé

CKOPOCTH U YCKOPEHUS

KonebGarenbupiii  koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbHIE KosieOaHus B
UICaTbHOM  KOJIe0aTeIbHOM  KOHTYpE.
>15 AHaJOTUs MEXKIYy MEXaHUYSCKUMHU H
AJIEKTPOMATrHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona



5.1.6

5.1.7

5138

5.1.9

5.1.10

5.1.11

5.1.12

3aKOH COXpaHEHUs SHEPTUu B UI€aTbHOM

KOJIE0ATEIIEHOM KOHTYPE

BrinyxaeHHbie MEXAaHUYECKUE
konieOanms.  Pesonanc.  Pe3omancuas
KpHUBasl. BoinyxneHHbIe

OJICKTPOMAardHuTHBIC KOJICOaHMS.

[lepemennbiii  Tok. CuHYcCOUAANBHBIN

HepeMeHHLIﬁ TOK.

Mo1mHOoCTb [IEPEMEHHOI0 TOKA.
AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAYECHHE

CHJIBI TOKA U HaIIPSAXKCHUA

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpediaeHne dIEKTPUIECKOM
SHEPruu. OKOJOTHYECKHE PHUCKH MpH
MPOU3BOJACTBE DJIEKTPUUYECKON DHEPrHUHU.
Kynbrypa UCIIOJIb30BaHUS

AIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU

TexHuueckue ycTpoiicTBa: cericmorpad,
ANEKTPHICCKHUIA 3BOHOK, JMHUA

SJICKTpOICpCaavd

[Ipaktuyeckue paboTsl. HMcciaenoBanue
3aBUCHUMOCTH MEPHOJa MaJbIX KOJIeOaHH
rpy3a Ha HUTH OT JUIMHBI HUTU U MaccChbl
rpy3a. MccnenoBanue mepeMEeHHOrO TOKA
B Lenu u3 IIOCJIEI0BATEIILHO
COETMHEHHBIX KOHJEHCATOpa, KaTyIIKH U

pesucropa

#HHPart#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521
5.2

5.2.2

MexaHnuueckue BOJTHBI, YCIIOBHS
pactpoctpanenus. [lepuon. CkopocTh
pacrpoCTpaHeHHss ¥ JUIMHA  BOJIHBIL

HonepeqHHe 1 IPOAOJIbHBIC BOJIHBI

H#H#HPar### Narepdepentys u qudpakuus

MCXaHMYCCKUX BOJH



5.3

5.2.3

5.2.4

5.25

5.2.6

5.2.7

528

531

5.3.2

5.3.3

5.34

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKA.

Bricora Tona. TemOp 3Byka

DNEKTPOMarHUTHBIE BOJHBI. Y CJIOBUSA
W3IIYYCHHUS]  DJICKTPOMArHUTHBIX  BOJIH.
B3aumnas opuentanus BektopoB E, B u v

B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  IJICKTPOMATHUTHBIX  BOJIH:
OTpa)KE€HUE, MPEJOMIICHUE, TOJIIpU3alus,
nudpakmus, uHTepdepeHus. CKopocTh

QJICKTPOMATrHUTHBIX BOJIH

Ikana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

[TpyHLMIIBI PagMOCBA3U U TEICBUICHMUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKaIOIIEH Cpeibl

TexHnueckue yCcTpOHCTBA: MYy3bIKaJIbHbIE
WHCTPYMEHTBHI, yJIbTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULHMHE,
pazgap, paauMONPUEMHUK,  TEJIEBU30p,

aHTeHHa, Tenedon, CBU-neunb

#H#HPartH#H#OIITUKA

[IpssmonuHeitHoe pacnpocTpaHeHHne
CBETa B OAHOPOAHOM cpene. JIyu ceera

OtpaxkeHue cBeTa. 3aKOHBI OTPa)KECHUS
cBeta. [locTpoeHre n300paxeHuii B IIIIOCKOM

3epKase

HpeJ'IOMJ'IGHI/Ie cBeTa. 3aKOHBI MIPCIIOMJICHUA

CBeTa. AOCOIIOTHBIH IOKa3areib
IPETOMIICHUS
[TomHoE BHYTPEHHEE OTpakeHHe.

[IpenenbHbIN yros MOJIHOrO BHYTPEHHETO

OTpaXXCHUA



5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Hucnepcusi cBera. CHOXHBIM COCTaB

Ocnoro cBera. LlBeT

CoOuparolne M pacceuBarolve JIHH3bI.
Tonkas nuH3a. DOKyCHOE PAcCTOSHHE U
ONTHYECKasi CHUjJa  TOHKOM  JIMH3BI.
[TocTpoenue U300paxeHH B
COOMpAIOIIMX U PACCEMBAIOLIMX JIMH3AX.
®opmysia TOHKOM JIMH3BI. Y BEJIUYCHHE,

naBaeMoe JIMH30M1

HpCI[eJ'ILI NMPUMCHUMOCTU

reOMETPUYECKON ONTUKHI

Wntepdepennmst  cBera. KorepeHTHble
UCTOYHUKU.  YCIIOBUS  HaOIrOAEHUs
MaKCUMYyMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(ba?;HLIX KOI¢pCHTHBIX KCTOYHUKOB

Hudpakmus  cBera.  J{udpakinuonnas
peméTka. Y ciaoBue HaOI0ICHUS TTIaBHBIX
MaKCUMYMOB npu naIcHuN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(QPAKIUOHHYIO PEIIETKY

[Monspuzanus ceera

TexHUYecKue yCTPOWCTBA: OYKH, IyTia,
doToammapar, TPOEKIIMOHHBINA ammapar,
MHUKPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakiMoHHasi — pemeTka,

MoJIIpon g

[Ipaktuyeckne  pabotel.  M3mepeHue
IoKa3zareJs npenomienusd. Mccnenosanue
CBOWCTB  M300pakKeHMH B  JIMH3aX.

Habmonenue qucnepcun cBeta

BJIEMEHTAHI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannupl NPUMEHMMOCTH KIIACCUYECKOM
MEXaHUKH. IToctynatsl TEOPUH

OTHOCUTCIBHOCTU! HHBAapUaHTHOCTb



7.1

7.2

MOJIyJIE CKOPOCTHM CBeTa B BaKyyMe,

MPUHIUI OTHOCUTEIBbHOCTH DUHINTEHHA

OTHOCHUTEILHOCTD OIHOBPEMCHHOCTH.

6.2 3amemyieHMe BpPEMEHH U COKpaIleHUE
JUTHHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOMN YaCTHUIIBI

CBsI3p Macchl C DHEPrueld U HMITYJIbCOM
6.4 CBOOOJHOW YACTHIBl. OHEpPrus IOKOsS

CBOOOTHOMN YaCTHIIbI
KBAHTOBAS ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Popmyna Ilnanka  cBsA3M
711 SHEepruu GOTOHA C ero 4YacTOTOW. DHEprus
U UMITYJIbC OTOHA
OTtkpbiTHE " HCCIIEA0BAHUE

7.1.2 doroaddexra. Onbitel A.I. Ctonerosa.

3akoHbl poTodddexra

YpaBHeHue DHHIITENHA I
7.1.3 doroadpdexra.  «Kpacmas  rpanuman
doTtorddekra
7.1.4 Jasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XUMHUYECKOe JICHCTBHE CBETA

TexHudyeckue ycTpoiicTBa: (pOTOITEMEHT,
7.1.6 dboToIaTUHK, COJTHCUHAs Oatapes,

CBETOJINO]
CTPOEHHME ATOMA

Mogens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHnio CTPOCHUS

aToMa. HJ'IaHCTapHaSI MOACIb aTOMa

[Toctrynatet  bopa.  M3nyuenue u
noryomeHne (GoTOHOB TMpH  Tmepexojie
7.2.2 aToMa C OJIHOTO YpOBHS DJHEpPruuM Ha
apyroi.  Buasl  cmektpoB.  Chektp

yYpOBHEH HEPrUU aToOMa BOAOPOa



7.3

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

BoaHoBEIE cBOMicTBa yacTtuil. BoiHEI ne
bponns. KopnyckynsipHO-BOIHOBOM
nyanmu3M.  Jludpakius SIEKTPOHOB Ha
KpHUCTaIax

CHOHTaHHOE U BBIHYK/ICHHOE U3IIyYEHHE.
YeTpoicTBO M MPUHIIUIT PaOOTHI Jiazepa
TexHuueckre yCTpocTBa: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), Jia3ep, KBAaHTOBBIN
KOMITHIOTEP

[Ipaktuueckne pabotel. Habmronenwue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl HAOMIONEHUS € PETUCTpAIUU

SJICMCHTAPHBIX YaCTHUIL]

OTKpbITHE PAIUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuro cocraBa
pannoakTUBHOrO wu3nydeHus. CBoHCTBa
anbda-, oera-, raMma-m3JIy9eHHs.
BrusHre paagnoakTHUBHOCTH Ha JKUBBIC

OpraHU3MbI

OTkpbiTUE  TOPOTOHa U HEUTpPOHA.
Hyxnonnas moznens siapa I'elizenOepra —
HBanenko. 3apsa sapa. MaccoBoe yucio
sapa. M3oTonsl

Anbda-pacma. DJIEKTPOHHBIN u
NO3UTPOHHBIA  Oera-pacman. ['amma-
U3IydeHue. 3aKOH  paJuOaKTHBHOIO
pacrnaja

OHeprus CBSI3U HYKIOHOB B  sJpeE.

SAnepusie cunbl. JlepekT Macchl sapa
SAnepuele peakuuu. JleneHue W CHUHTE3
Anep

Snepubiii  peaxktop.  TepMosinepHsii

cunte3. [IpoOiembl M MEPCHEKTUBBHI



7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

SIEPHOM DHEPreTUKU. IKOJOTMYECKHE

aCIIEKTHI S ICPHOU DHEPIeTUKU

OnemeHTapHele  4acTUlbl.  OTKphITHE
IIO3UTPOHA. @yH/1aMEHTAJIbHBIE

B3aUMOICUCTBHUS

TexHnyeckue yCTpONCTBAa:  JIO3UMETD,
KaMmepa BunbcoHa, SOEpHBIA PpeEaKkTop,
aToMHas 6om0a

[Ipaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

Bun 3BEé3qHOr0 Heba. Co3Besnus, spKue

3Bé3IIBI, IIJIaHCTHhI, UX BUAUMOC IBUXKCHUC

Conneuynas cucrema. IlmaHeTel 3eMHOMU
TpYIHIIBI. IImaneThI-TUTAHTEI u ux
CIIYTHHKH, KapPJIMKOBBIC TTIJIAHCTHI. Maisie

testa COTHEYHON CUCTEMBI

Comnne, d¢otochepa u  armocdepa.

CoJHeuHast aKTUBHOCTD
Ncrounuk sneprun CosiHLA U 3BE3]T

3BE3/1bI, WX OCHOBHBIC XapaKTEPHCTUKU:
Macca, CBEeTUMOCTb, Pajinyc, TeMIIepaTypa,
Hx B3aHMOCBS3b. Jlmarpamma
«CTICKTPANTGHBIN  KJIACC — CBETUMOCTBY.
3Bé31pI IIABHOM  IOCJIEI0BATEILHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTBY» IS

3BE3 ] TJIaBHOU oCJICAOBATCIIBHOCTHU

###Par###BayTpeHHee CcTpoeHHE 3BE3L.
CoBpemeHHbIE IIPEJCTABIICHUS 0
NpOUCXOXJIeHnH 1 3Bomoiu CojHIa u

3BE3. DTarbl )KU3HA 3BE3I

Mineynsiii Ilyte — Hama Tamaktuka.

CnupaneHasgs  cTpykTypa [l 'amaktukwy,



8.8

8.9

8.10

pacnpeneneHue 3BE3A, Ta3a M IBUIM.
Tlomoxenne wu naBmwxkenne CoaHIa B
[Namaktuke. Ilnockas wu  chepuueckas

noacucteMsl ['alakTUKHA

Tunel ramaktuk. PaguorajakTUku U

KBa3apel. YEpHBIE ABIPHI B AAPAX FAJAKTHK

Bcenennas. Pacmmpenue Bcenennoil.
3akon Xa00ma. Pasberanue rajlakTHk.
Bo3pact u pagmyc Bcenennoil, teopus
bosbmioro B3peiBa. Mogens «ropsuei

Bcenennoi». PenukroBoe usimydeHnue

Macmtabnass  cTpyktypa BceneHHOi.
Meraranaktuka. Hepeménusie mpoo6iieMbl

ACTPOHOMHHU



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Guzuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuiit H.H. nox
penakmueit [lapdentreBoii H.A., AkiinonepHoe obmiectBo «M3maTenscTBo
«IIpocsemienue»

» dusuka, 11 xirace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoii H.A., AkninonepHoe o6mecTBo «M31aTenscTBo

«IIpoceemienue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA
Metroauueckue nocodus no cepuu "Jlunuga YMK I'. A. Mskumesa, M.A.

ITerposoii. ®uszuka (10-11) (b)"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

http://class-fizika.ru/a.html
https://videouroki.net/video/fizika/11-class/fizika-11-klass/

bubmnorexa IJOK

https://m.edsoo.ru/
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