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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIEMILIUK TpenojiaBanus yuyeOHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3alHUsIX Poccuiickoi Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NIPOrPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOy4aromuxcs 10—11 knaccoB npu o0yueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO TOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K rmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyYCHHsI, a TAKKe
YUUTHIBAET HEOOXOAUMOCTh peajH3alliil MEXKIPEAMETHBIX CBA3€Hl (U3MKH C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU MIpeMeTaMu. B Hell onpeenstoTcs OCHOBHbBIE
e U3yd4eHUsl PU3NKK Ha YPOBHE CPEeAHEro o0Iero oopa3oBaHus, MIAHUPYEMbIe
pe3yabpTaThl  OCBOEHUSA Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay mno rojgaMm o0ydyeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMHM W Apyrux. M3yueHwue
(bU3UKY BHOCUT OCHOBHOM BKJI1a/l B (DOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydaromuxcs, B (opMUpOBaHHME yMEHUW MPUMEHATH HAYUYHBIM METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMM YUEOHBIX HCCIIeI0BaHUM.

B ocHOBy Kypca pu3uKku [1u1sl ypOBHS CpEIHEr0 00IIero 00pa3oBaHus MOJI0KEH
PAI Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoes eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (U3MKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIMana (hU3MYECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce husuku nmpemnoiaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJOTMYECKUX TMPHUIIOKEHUM M3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »oskonocusayuu peanusyeTcs TMOCPEACTBOM BBEICHHUS AJIEMEHTOB
colepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a TakXke OOCYXKIEHUS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCSA (pu3mueckue Teopuu (PopMUPOBAHUE NPEICTABICHHUNA O
CTPYKTYype MOCTPOEeHUSI (U3HUECKON Teopuu, posii (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPO/JIE, TPAaHUIaX TPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PM3UKH peallu3yeTcsl MpPexae
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESTENbHOCTU O0YyYarOIIUXCS.
Ji1st 6a30BOr0 ypoBHS Kypca (PU3HKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3uke OObEIUHEHBI B OOLIUN CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISICTCS yYaCTHUKAMU 00pa30BaTeILHOTO IMpoliecca
UCXOJIs1 U3 OCOOEHHOCTEW IUIAaHMPOBAHUS U OCHalleHus kaOuHeTa (usuku. [Ipu
3TOM OO0EcreunBaeTcsi OBJaJCHHE OOYYaIOUIMMHCS YMEHHMSIMH IPOBOAMUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIEISETCS PEIICHUIO pAaCUETHBIX U KaYECTBEHHBIX 3a/1a4.
[Tpu >TOM 7151 pacYETHBIX 3a]1ay IPUOPUTETOM SIBIISIFOTCS 33]1a4M C SIBHO 3aJaHHOU
¢u3nYecKol MOZENbI0, MO3BOJIAIOIINE NPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYs 3HAHHUS U3
pa3HbIX pa3nesioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs HA
00BbACHEHHE MpOoTeKaHUsi (U3MYECKUX SBJICHHM W TPOLECCOB B OKpYyXKarolien
JKU3HU, TpeOyromme BbIOOpa (PU3MYECKOM MOACIM Il CUTyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBuu ¢ tpedoBanussmMu I'OC COO k maTepHaIbHO-TEXHUYECKOMY
obecrnieueHnI0 y4yeOHOro mporuecca 0a30BbI ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpenHero oOmero oOpa30BaHMS JOJDKEH HM3y4YaThbCs B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKM WM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe Pu3MKu JOJKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 0OOpyJIOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMme IO
bU3MKe YUCHUYECKHUX MTPAKTUUECKUX PabOT M IEMOHCTPAIMOHHOE 000PYTI0BaHKE.

JlemoHCcTpanoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH C
NPUHIIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH U  OOECIEeYrMBaeT IOCTAHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe o0OOpyAOBaHWE ISl YYEHWYECKHMX TPAKTHUUECKUX pPadoOT
dopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUICKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX W IU(POBBIX TMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4YCeHUS (PU3UKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca W CTPEMJICHUS OOYYAOMIMXCS K HAyYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaJIbHBIX W TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUS ¥ (DOPMUPOBAHHE
MCCJIEIOBATELCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUsI OCHOB
CTpOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHHE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3NYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHMe TpenCTAaBICHUNA O PONM (PUIUKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTimkeHne dTUX TieNield 00eCTICUMBACTCSl PEIICHUEM CIEAYIOIMX 3a/1a4d B

npoIiecce u3yueHus Kypca (GU3MKH Ha YpPOBHE CPEIHET0 00111ero o0pa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKy, MOJICKYJSIpHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIECMEHTHI aCTPO(PU3UKHY;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPETHUECKHWE 3HAHUS IS
oObsicHEeHUST (PHU3UYECKUX SBICHWUA B TPUPOJAE © IS TPUHATHA
MPAKTHYECKUX PEIICHHUI B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pELICHHS pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOM
duznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOUIMX CAMOCTOSTEIbHOE
co3aanue (HU3NMUECKON MOJIENH, aICKBAaTHOW yCIIOBUSAM 3a/1a4uH;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPUHIMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIbHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIuH,
onpeeseHusl JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM AJisi pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE CPEIHETO OOIIEro
obpazoBanus otBoauTcsa 204 gaca: B 10 xinacce — 102 yacoB (3 yaca B Helel0), B
11 xmacce — 102 yaca (3 gyaca B HEJIEIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
IPAKTHUYECKUX paboOT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb J€JdaeT BbIOOp
IpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHYaIbHBIX
0COOEHHOCTEH 00yYarOIIUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAIOIIETO
Mupa. Posb 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKUX SIBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnveckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMElICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHOE NBMKEHUE. [[BH)KEHNE MaTEPUATIBHON TOYKU MO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEMHAsA CKOPOCTb.
[lepuoxa u yactorta obpaieHus. LleHTpocTpeMHUTEN HOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmionenue aBuxkeHUs Teia, OPOIIEHHOIO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBanrie COOTHOILICHUSI MEXAY NYyTSIMH, MNPONUJECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHbIE paBHBIE MPOMEKYTKM BpPEMEHUM MPHU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipyuammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroToHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuajgbHOW TOUKU. Tpernit 3aKkoH HproTOHA )11 MaTEpPUAIbHBIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbKEHUS U criia TpeHus nokos. Koadduruent tpenus.
Cuiia conpOTUBIICHUS IPU IBUKEHUH TEJIA B dKUJIKOCTH WIIH Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U A CHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnepoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUlbl U U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehopMUpoBaHHON NPy KUHBL. [ToTeHIManbHAas SHEPTHs Tea BOJIN3HU MOBEPXHOCTU
3eMJId.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHEHUSI MEXAHUYECKON SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MIPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHEd KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBM)KEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIIoCTpUpyoLas MpUpoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIyUeHHUE. Y AelbHAsI TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHndeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe mMyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

OnbIT N0 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoOTHAA U
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayuM3anus. Y gelibHas TerioTa miasiienus. CyOaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHn4eckrue yCTpPOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TMOJYYEHUSI COBPEMEHHBIX MAaTEpPHUaJIOB, B
TOM YHUCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HabGnronenue HarpeBanust v MIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpucTauioB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuka
OnexTpusanus Tei. JNEKTPUIeCKui 3apsa. [[Ba Buaa 3JIeKTpUYECKHX 3apsiiOB.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYHNPOBOJHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnojs. [IpuHuun



CyNEPHO3ULMM IIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabota cui anexTpocratudeckoro noiis. [lorernuan. PasHocTh MOTEHITATOB.
[IpOoBOOHUKN W [HUBJIEKTPUKHA B D3JIEKTPOCTATHYECKOM Tose. [[udnexkrpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. ITocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeNIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3axon Oma /71 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTD
NOJIypOBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEJI, JKUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUrATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJIUIIHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpPEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOW MHAYKUMHU. [IprHIMI Cynepno3uy MarHUTHBIX MOJIEH.
Jlvanm MarmuTHOM uWHAyKUMH. KapThHa JIMHUKA MAarHUTHOW HWHAYKIHUMW TIOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexktpuueckoe rmose. OJEKTPOIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMH. OJIEKTPOJIBHXKYILAS — CUJa
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYyKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIHUM OT CKOPOCTH M3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUWYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJI€ATBLHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CuUHYCOMJANbHBII MEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIlepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1ocCnenoBaTeNbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MAacChl Ipy3a.

HccenenoBanue NEpeEMEHHOT0 TOKA B LIETIH U3 MTOCJIEI0BATEIBHO COCAMHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W IPOJOJIBHBIE  BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPEITIOMIICHHUE,
noJsipu3anus, tudpaxuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOIHOM cpene. JIyd cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparoniye 1 paccenBaroniue TMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHUE
U ONTHYECKasi cuia TOHKOW JUH3BL. [locTpoeHne n3odpaxkeHuid B cOOMpAIONINX U
paccenBaromux JguH3ax. Dopmyra TOHKOW JIMH3BI. Y BEJIMYCHUE, IaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JudpakimoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUPPAKIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoMCTBa M IMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISIPOUI.

Llemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre cBOMCTB M300paXKE€HUM B JIMH3AX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

HaGmonenue natepdepeHnm crera.

Habmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[lonydeHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

W3mepenne nokasaress NpesioMIIeHNs CTEKJIA.



HccnenoBanre cBOMCTB M300paXXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3nesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
[ paHuIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPHUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAaKyyME,
MIPUHIUIT OTHOCUTEILHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € PHEPruer U UMIYJbCOM PEISATUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOS.

Paznea 7. KBantoBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBa3u SHeprun POoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHimTelHa i Gportorddekra. «KpacHas rpaHuiia»
dbotorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYeCcKOe NJeICTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromatuuk, comHeuHas 6aTapes, CBETOUO/I.

Jlemoncmpayuu

®dotordekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHILI.
[InanerapHas moxpens aroma. [loctynatel bopa. M3myueHne u moriyomeHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha ApYyroi. Buabl
criekTpoB. CIEKTp YPOBHEN SHEPTUH aTOMA BOJIOPOJA.

BousiHoBBIE cBoOMicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOJITHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu



Mopuenb onbita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHOCTU. OnbITh Pezepdopia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nydyenus.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BnusHue
PaJOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykimonnas mozpens siapa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3ITy4eHHe. 3aKOH PaJIMOAKTUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccl sapa.

Snepneie peakunu. [lenenue u cuHTes Auep.

SAnepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHON PHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHaMeHTalbHbIE B3auMOIeicTBUS. ENUHCTBO (pnu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, siaepHblit peakTop, aToMHas 6omoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMHUM.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JBUYKEHUE.

CosHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum CosnHua W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kilacc —
CBETUMOCTB». 3BE3/bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TIJIABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonuKu CoJiHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOIro MOJyIIapus U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Ponp ¢usmku u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M 9TUYECKOH cdhepax ASSITEIHPHOCTH YeJI0OBEKa, POJIb K MECTO (PU3UKH U
ACTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTHHE MHUPA, poJib (PU3MUECKON TEOpUU B
dbopMHUpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
byHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue MIONIaaAn MITOCKUX GUryp u o0bEma Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupoje, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JIEKA MArHUTHBIX Py,
dhoTOoCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWUHUAM DIEKTPOINEpEAady, TEHEPATOP MNEPEMEHHOTO TOKa,
AJIEKTPOIBUTATENIb, WHAYKIMOHHASA I1€Yb, pajap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «Pu3nka» J0IKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW MO3MLMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  yOEXJEHMH, COOTBETCTBYIOLINX
TPaJUIIMOHHBIM HEHHOCTSM POCCHUUCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA M ONIBITA ACATEIBHOCTH B MPOLECCE PEaTU3allii OCHOBHBIX HAIPABICHUN
BOCIIMTATEIbHOU EATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3HUIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETOBEUECKUX  TI'yMaHUCTHYECKUX U
JEMOKPATUYECKUX [IECHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

yYMEHHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C
uX (PyHKUMAMU U HA3HAUECHHUEM;

TOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOU 1EATEIBHOCTH;

2) IaTPpHMOTHYECKOI0 BOCIIUTAHMA:

c(OpMHUPOBAHHOCTH POCCUNCKOM IPa’KIaHCKON WACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOIIECHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIXKCHUSIM
POCCUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
NEATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

4) 3cTeTUYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMS:



UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccCuu 1 pearTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(pU3KMKYU Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYphl, OCO3HaHHE TJ100aJIbHOTO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JIEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU MO (DU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKOIN HAYKH;

OCO3HAaHUE LIEHHOCTU HAYYHOU JESATENbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBISITh IPOEKTHYIO U UCCIIE0BATENBCKYIO ACSITENbHOCTD
VHIUBUYyQJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalW3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh 1ENU JEATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTepHUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHI AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBU,
pa3BUBATh KPEATUBHOE MBINIICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBaTeJbCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATUSMU U METOAAMHU
(bU3nYECKON HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITebHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY HOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEpKaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TMOJyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYalUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4EOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs T0Ka3aTeIbCTBa CBOUX
YTBEpKIICHHH, 3a7aBaTh HapaMeTPhl U KPUTEPUU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBHSIX;

CTaBUTh U (OpMyJIUpOBaTh COOCTBEHHBIE 3aJaud B 0OpazoBaTENbHON
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HENIeATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIaJI€Th HABBIKAMU MOJy4eHHUs HH(OpMaruu (HU3NYECKOro COAEpKaHUS W3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOpPMALMKA Pa3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMaIu;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a]1a4 ¢ COOII0ICHNEM TPEOOBaHN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0€e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
y4€TOM HazHaueHHs] HTHPOPMAIIUHU U LIEJIEBON ayJUTOPHUH, BBIOUpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBICHUS U BU3yaTn3alllu.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€e TeiiCTBUA:
OCYIIECTBIISATH 00IEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyalludi W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3pPEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIA/Ia M KAXKJOTO YYACTHUKA KOMAaHIbI B OOIITHH
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C IMO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh [MO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE YYeOHbIE NelCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESATENBHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh MU (POPMYIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONW paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHOoCcOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHUCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX PE3YyJbTAaTOB U
OCHOBaHUI;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS TIPOTPAMMBI IO
dbuzuke IS YPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOydaromuxcs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJICKT, MIPEAMOIaTr AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTH COOCTBEHHOM IMOIMOHAIBLHOU chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHATBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTHMU3M, WHUIIMATHBHOCTHh, YMEHHUE JEHCTBOBATh HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koHity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUN:

JEMOHCTPHUPOBATh Ha MPUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIILHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, UHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ia3, MOJAEIH CTPOCHUS T'a30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANIEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE,
CBOOOJIHOE MaJICHUE TEJI, IBHXKEHHE MO OKPY>KHOCTH, MHEpLUs, B3aUMOJEHCTBHE
Ten, auddys3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKHUAKOCTEH M TBEPABIX Te,
U3MeHeHre o0béMa Tel MpU HarpeBaHWUW (OXJIAXKIEHHH), TEIJIOBOE pPaBHOBECHE,
UCIIAPEHHUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIIAXKHOCTH
BO3/yXa, ITOBBIICHUE JABJICHUA a3a IPU €r0 HArPEBAHUM B 3aKPBITOM COCYJE,
CBSI3b MEX/y ITapaMeTPaMH COCTOSIHUS 'a3a B M30IPOLECCAX, AIEKTpU3ALUS TeEN,
B3aUMO/JICCTBUE 3aPSJIOB;

OMKCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATa, IyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
VMITYJIbC T€JIa, KUHETUYECKasl DHEprus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHWYECKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIHOJIb3YEMbIX BEJIMYMH, WX O0O3HAUEHUS M €IUHHUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHME Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(QUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUS W E€OUHUII, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JITAHHYIO
(bU3UYECKYIO BEJIMUHUHY C APYTUMH BEIMUUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD M0, OTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
0Py ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHUHY C IPYTUMH BEJIMYNHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHUS HWMILYJIbCa,
NPUHLHNI CYNEPHO3ULINUNA CHJI, HPUHUMUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETHUYECKON YHEPTUM TEIUIOBOIO JABUKEHHS MOJIEKYI C
a0COJIFOTHOM TeMIiepaTypoi, EPBbIN 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KysloHa, mpu S3TOM pa3invyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BbIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacCHOTO MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBath npodieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3YIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJIE
TabJIUI U TpauKOB, JIeJaTh BHIBOJBI MO PE3yJbTaTaM HCCIEA0BAHNUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pyaOBaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (pr3MUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJa4u
BBIOMpaTh (PU3NUYECKYI0 MOJIEIb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEO0OXoAUMbIEe I €€ pElIeHMs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAaYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

MCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HGOPMAIIMOHHbIE
TEXHOJIOTHH [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOPMALMU, TOIYYCHHOM W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIyYaeMyI0 HH(POPMAIIHUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
obecnieyeHrss 0€30MaCHOCTH IPH OOpaIlleHUU C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MOBEICHUS B OKPYIKAIOIIEH CpejIe;



paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHbIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYMNIbl, PALMOHAIBHO PACIpEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEILICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH1ty o0yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHHUKU WU
TE€XHOJIOTHH, B INPAKTUYECKOW IEATEIBHOCTH JIIOJEH, LIEJOCTHOCTh M E€IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa IpPH PEIIEHUU (PU3NIECKUX
3azay;

pacro3HaBaTh (pU3NUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLWSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXKYIUMHCS 3apsl, 3JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TOJNSPU3ALUs  CBETa, JUCHEPCUS CBETa,
dboTtoanexTpudeckuii 3ghext (hoTodrddhexT), cBeTOBOE AaBiIeHHE, BOSHUKHOBEHUE
JMHENYaToro CHIEKTpa aroMa BOJXOPOJA, €CTECTBEHHas M MCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (PU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MojisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATyLIKHA, 3HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJIE€H, NEepUoJ M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3aps U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPU OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
(bopMyJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUMHY C APYTUMH BETUUHMHAMMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHl, HCIOJb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, EPHUOJ MOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX fJ€p, MPH OINHWCAHUU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAaU€HNE (PU3MUECKON BEIIMUUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (PU3NUECKUE
3aKOHBI M MPUHIUIMBL 3aK0H OMa, 3aKOHBI MOCJEI0BATEILHOTO U MapalieIbHOrO
COCAUHEHHsI TNPOBOJHUKOB, 3akOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE ODWHINTeWHa i pororddekra,
3aKOH COXpAHEHMsI SHEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHHs] MacCOBOrO 4Mcia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Mpu 3TOM pasziindaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULBbI, OO0JIacTH)
IPUMEHUMOCTH,

OTIpEeIIATh HAIMPABJICHNUE BEKTOPA MHAYKIUNA MarHUTHOTO TOJIS MPOBOIHUKA
C TOKOM, cuJibl AMriepa u cuiibl JIopeHna;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUNH H
IPOLIECCOB C HCIHOJb30BaHUEM TMPSAMBIX UM KOCBEHHBIX HM3MEPEHUN: HpU HTOM
dbopmynupoBath npodieMy/3aady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 NPEIJIOKEHHOTO 000pY10BaHMsI, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBO/IbI;

OCYIIECTBJISATh NPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIb30BAHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYMpOBAaTh YCTAHOBKY, (DUKCHpPOBATh PE3YJIbTAThl
MOJyYeHHOW 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIIECIOBaHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTrO 5SKCIEPHMEHTa, Y4YeOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCHOJB3YS (pU3MUECKHE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4l
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMbIE NIl €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OLICHUBATh PEaJbHOCTH
MOJIy4YE€HHOT0 3HaUY€HUs (PU3HUECKON BEIIMYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTHH [UJIsl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIPETALUN U IPEICTABICHUS
y4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOpMALMU, TOIYYCHHOW W3 PpPa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMAIIHUIO;

OOBACHATh MPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacCHOr0 MCHOJIb30BAaHUS B OBCEJHEBHOU
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHuss 0€30MacHOCTU MpU OOpallleHWHu C MNpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
MIOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM pPAa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, PALMOHAIBHO pACHpENEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/m P Kontponbnbie | IlpakTnyeckue (g :
NMPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METObl HAYYHOI'O MO3HAHUS 1 Bubmmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 1
Paznen 2. MEXAHUKA
2.1 Kunemarika 14 1 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 Husamuia 13 ! 2 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3 11 1 1
AKCOHBL COXPAHCHIA B MEXAtHIe https://m.edsoo.ru/7f41bf72
54 JluHnamuka BpamaTebHOTO ABHKEHUS 4 |
’ TBEPJOro Tella. JIEMEHThI CTaTUKH.
Hroro no pasgeny 42
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 | bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
39 OCHOBBI TEpMOJMHAMUKH. ATperaTHbie 16 1 3 bubmmoreka [JOK

cocTosiHUA BellecTBa. @a30BbIe Mepexoabl

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

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

Nroro no pazgeny 29
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

41 UISKTpOCTATHIA 15 1 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIM 3JIEeKTpUYECKH TOK. TOKH B 13 ) bu6bnuorexa [IOK

' pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Nroro no pazgeny 28

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 102 1

[NPOT'PAMME



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

11 KJIACC

KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbie | IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
L1 MarauTtHoe nosue. DIeKTPOMAarHuTHAs 14 ) bubmmoreka [JOK
’ WH Ty KIIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 14
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHuyeckue U 3JIeKTPOMarHUTHbBIE 19 | 1 bubmmoreka [JOK
’ KoJIeOaHust https://m.edsoo.ru/7f41c¢97¢
’9 MexaHU4eCKHUE U DIEKTPOMAarHUTHBIE 7 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
2. 1 1
3 Onrika ! 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 43
Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI crIeIIUAIBHOU TEOPUH 4 bubmmoreka [JOK
' OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Nroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJNIeMEHThI KBaHTOBOU oNTUKU. N3myueHus 2 1 bu6nuoreka [JOK

U CIIEKTPBI.

https://m.edsoo.ru/7f41c97c¢
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Bbubmunoreka LIOK

4.2 C 4
TPOCHHUC aTOMa https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 A 15
TOMHOE€ s11pO https://m.edsoo.ru/7f41¢97¢
Nroro no pazgeny 27

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 8
Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngs?;lifsgsifz}i 41c97c
Nroro no pazgeny 4
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
JlaTa uudposbie
Kosau4vecTBO 4acoB H3ydeHusi | oOpa3oBaTe/bHbIC
Nen/m | Tema ypoka pecypcsl
Kontpoabubie | IlpakTnueckue
Bcero P P
padoThI padoThI
®dusuka — HayKa O IPUPOJE.
Hayunbsie MeToabl MO3HAHUS
bu6mmoreka [IOK
OKpYy>Kkaroiiero mupa. Pois u mecto
1 (UBHKH B OPMUPOBAHUH 1 03.09 https://m.edsoo.ru/ff0c32e2
coBDeME OP ap o K ' bubmmnoreka [JOK
BPCMEHHOM HayHH fIK DTHHEL https://m.edsoo.ru/ff0c33e6
MHPA, B IPAKTHYECKON AEATETbHOCTH
Jronen
1 Mexanndeckoe aBmkeHne. Cucrema | 06.00 Bbu6nuoreka [JOK
oTcyera. ’ https://m.edsoo.ru/ff0c3508
CrocoObI OITMCaHUs MEXaHUYECKOTO Eub 1OK
noInoTeKa
3/2 keHus. TpaexkTopus, , 1 07.09
AABIDKCHIL. & pAcKTOpHA, TyTD https://m.edsoo.ru/ff0c3508
nepeMenieHue.
PaBHOMEpHOE IPSIMOJIMHEWHOE
43 nBukeHrue. CKOpoCTh U ypaBHEHHUE 1 10.09 bubanorexa HOK
PaBHOMEPHOT'O IIPSIMOJIMHEWHOTO ' https://m.edsoo.ru/ff0c3620
JIBHOKCHUS.
5/4 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 13.09 bubmuorexa [JOK
JIBUOKCHUS. ’ https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
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6/5

[ToBTOpEHME U3yUEHHOTO MaTepuraa.
Pemrenue 3agau.

14.09

7/6

PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
JIBHKEHUE. MTHOBEHHAs1 CKOPOCTb.
Yckopenue.

17.09

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c372¢e

8/7

PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE
neukeHue. CKopocTh. YpaBHEHUE
PaBHOYCKOPEHHOI'O IIPSIMOJIMHEWMHOTO
JBUKECHMUSL.

20.09

9/8

CBoOoiHOE TajieHue. Y CKOpEHHE
CBOOOIHOTO ITaJECHUSA

21.09

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc

10/9

Jlaboparopnast pabora Ne 1
«M3yveHune nBUKECHUS Tena,
OpOIIIEHHOTO TOPU30HTAIBHOY

24.09

11/10

[ToBTOpEHME N3YYEHHOTO MaTepraa.
Pemrenue 3agau.

27.09

12/11

KpuBonuHeliHOe 1BUXKEHHE.
JIBr>keHUE MaTepUalIbHOM TOYKH T10
OKPYHOCTHU

28.09

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3ada

13/12

Kunemaruka BpamareabHOro
IBIDKEHUA. YTII0BasA U TUHEHHAs
CKOpPOCTH BpAILICHHUSI.

01.10

14/13

[ToBTOpEHME N3YUEHHOr0 MaTepuUaa.
Pemenue 3amay.

04.10

15/14

Kontponbras padota Ne 1.
«KunemaTuka

05.10



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

HpI/IHI_[I/IH OTHOCHUTCIIBHOCTH

b K
16/1 lanunes. MHepunanbHble CUCTEMBI 08.10 nommotexa [0
L https://m.edsoo.ru/ff0c3be8
otcueta. [lepBbiii 3akoH HptoToHa
Macca tena. Cuna. [Ipunnun
17/2 CyIeprno3unuu cui. Bropoi 3akoH 11.10 bubmorexa HOK
YTep t + OTOP . ' https://m.edsoo.ru/ff0c3be8
HeroTtoHa nst MmaTepuanbHON TOYKU
18/3 [ToBTOpEHNE M3yUEHHOTO MaTepHana. 12.10
Pemenue 3anau.
19/4 Tpetnii 3akoH HeroToHa A1t 15.10 bubanorexka [JOK
MaTepUAIbHBIX TOYEK. ' https://m.edsoo.ru/ff0c3be8
205 3aKOH BCEMHUPHOTO TsAroteHus. Cumna 18.10 bubmmoreka [JOK
TSKECTH. ' https://m.edsoo.ru/ff0c3d00
21/6 IlepBas kocMHuueckas ckopocTb. Bec 19.10 bubmmoreka [IOK
tena. [leperpy3ku 1 HEBECOMOCTb. ' https://m.edsoo.ru/ff0c3d00
22/7 [ToBTOpEHNE M3yUEHHOTO MaTepHana. .10
Pemenue 3anau.
)3/ Hedopmarus. Cuna ynpyrocT. 25.10 bubanorexa HOK
3akoH ['yka. ' https://m.edsoo.ru/ff0c3el8
24/9 JlaGopaTopnas pabota Ne 2. 26.10
«M3mepenne )KeCTKOCTH TPy KUHBD)
Cuna tpenusi. Ko punyienT tpenus.
25/10 Cuna CEH OTI/IBJ‘IGI?I/I(I:I 1? )51 BI/I)P;(GHI/II/I 05.11 bubmorexa HOK
P e ' https://m.edsoo.ru/ff0c3f76
Tesa B KUAKOCTU WJIM ra3e
JlaGopatopnas padora Ne 3
26/11 «3mepenne ko3 dunnenta TpeHus 08.11
CKOJIbKEHUSD)
27112 [ToBTOpEHNE M3yUEHHOTO MaTepHana. 09 11

Pemenue 3amay.



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

28/13

KonrponsHas padora Ne 2.
«JlnHaMuKay»

12.11

29/1

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYECK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE IBHYKEHUE

15.11

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c43d6

30/2

[ToBTOpEHME N3YUEHHOr0 MaTepHUaa.
Pemenue 3amay.

16.11

31/3

PabGoTa 1 MOLLIHOCTH CHJIBI.

19.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

32/3

Kunernueckas sHeprus
MaTepuaabHOH TOUkH. Teopema 00
M3MEHEHHH KHHETHYECKOW YHEPTUU

22.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

33/4

PaboTa cuitbl TSXKECTH U CUITBI
YIPYTOCTH

23.11

34/5

[ToreHmmanpHas 3Heprusl.
[ToTentnuanpHas SHEPTHS YIIPYTO
neGopMUpPOBaHHON NIPYKUHBIL.
[ToTenumansHas SHEPTHsI TENA
BOJIM3U TIOBEPXHOCTH 3eMIIH

26.11

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

35/6

IloTennuanepHEIe U
HENOTEHINAaIbHbIE CHIIBL. CBSA3b
palboThI HEMOTEHIIMATIBHBIX CHIT C
U3MEHEHUEM MEXaHUYECKOM dHEpIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPrUuu

29.11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478¢c



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

36/7

Jlaboparopuas padota Ne 4
«M3yueHue 3aKkoHa COXpaHEHUS
MEXaHUYECKOW SHEPTUM)

30.11

37/8

PabGoTa cHIIBI B 110JI€ TATOTCHUS.
HOTGHHH&HBH&H OHCPTH: B ITOJIC
TATOTCHHA.

03.12

38/9

IToBTOpEHNE U3yUEHHOTO MaTepHaa.

Pemenue 3amay.

06.12

39/10

KontponbHas paboTa mo teme
«3aKOHBI COXPAHECHHSI B MEXAHUKE)

07.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

40/11

[TocTymarenbHOE U BpamareabHOe
JBIKEHUE a0COIIOTHO TBEPOTO
Tena. MoMeHT cribl. 11inedo cuiinl.

10.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

41/12

YcnoBus paBHOBecHs TBEPAOTO Tela

13.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

42/13

Jlabopartopnast pabota No5
«M3yuenune paBHOBECHS Tela MO/
JICICTBUEM HECKOIBKUX CHID)

14.12

43/14

[ToBTOpEHNE N3YUEHHOTO MaTepHaa.

Pemrenue 3agau.

17.12

44/1

OCHOBHBIE TOJIOKEHUS

MOJIEKYJISIPHO-KMHETHUECKOU TEOpHH.

BbpoynoBckoe npmxenue. Juddysus.
Macca monekyn. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

20.12

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

45/2

IToBTOpEHNE U3yUEHHOrO MaTepHaa.

Pemrenue 3agau.

21.12



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4dc2

Xapakrep JBUKEHUS U
B3aMMOJCHCTBUS YaCTHUL] BEILECTBA.

46/3 . 24.12
Mopenu cTpoeHHS Ta30B, )KUIKOCTEH
W TBEPJIBIX TEIl
47/ WUneanpusiii raz 8 MKT. OcHoBHOE 2712 Bbu6nuoreka [JOK
ypaBaenne MKT ' https://m.edsoo.ru/ff0c4fde
485 [ToBTOpEHNE M3yUEHHOTO MaTepHana. 2812
Pemenue 3agau.
TemnoBoe paBHOBecue. TemnepaTypa
49/6 u e€ usmepenue. lllkana remneparyp 10.01
Lenbcus
AOcoiroTHas TeMIiepaTypa Kak Mepa
50/7 CpeaHel KHHETUYECKON SHEPrUr 11.01 bubmorexa HOK
’ https://m.edsoo.ru/ff0c511e
JBUKCHHSI MOJICKYI.
51/8 N3Mepenne ckopocTel MOJIEKyYJI rasa. 14.01
Pemrenue 3agau.
52/9 VYpaBaenue Menzeneena- 17.01 bubmmoreka [IOK
Kuaneitpona ' https://m.edsoo.ru/ff0c511e
53/10 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 18.01
sa/11 M3onporiecchl B M€albHOM ra3e u ux 2101 bu6mmoreka [IOK
rpaduYeCcKOe IpPEICTaBICHHIE ' https://m.edsoo.ru/ff0c570e
55/12 [ToBTOpEHME N3YUEHHOTO MaTepraa. 24.01
Pemrenue 3agau.
KonTponbnas padora Ne 4
56/13 25.01
«OcHoBHbIe osioxkeHuss MKT»
BuyTpenuss sneprus BuG OK
57/14 TEPMOJAMHAMUYECKON CUCTEMBI U 28.01 nomorexa L

crocoObl e€ n3MeHeHust BHyTpeHHss

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

OHCPIrUsa OAHOATOMHOI'O UACAJIBHOI'O

rasa
Bbu6nuoreka [JOK
. 31.01
58/15 KonuyecTBo TermioTs! u pabora https:/m.edsoo.ru/fl0c5952
Bbu6nuoreka [JOK
59/16 B 01.02
HABL TEITONEpeAaTn https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.

60/17 KonnuecTBo TENMI0THI NpU ) 04.02 bubanorexa HOK
Teronepenaye. AnunadbaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc

61/18 [1epBblil 3aKOH TEPMOAMHAMUKH U 07.02 bubmmoreka [JOK
€ro MpUMEHEHUE K U30ITpoIieccaM ' https://m.edsoo.ru/ff0cSefc
HeoOpatumocTs Tpo1ieccoB B

62/19 mpu 5 e. Bropoi I;aI];IOH 08.02 bubmorexa LIOK

pHpoae. P ' https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
[punuun nevictus u KIIJ{ TermnoBoit bubmuorexa [JOK
MamuHbl. ukn Kapuo u ero KII/I. https://m.edsoo.ru/ff0c600a

63/20 11.02
DKOJIOTHYECKHUE TIPOOTIEMBI bubmuorexa [JOK
TETMJIOOHEPTETUKHU https://m.edsoo.ru/ff0c6938

6421 [TapooOpa3zoBaHue U KOHICHCAIHSL. 14.02 bubmmoreka [IOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
AOCOII0THAS M OTHOCUTEIbHAS

65/22 BII&YKHOCTB BO3yXa. HachlleHHbIN 15.02 bubnuoreka [IOK
nap. Kp. ma6 padora Ne 6. ' https://m.edsoo.ru/ff0c64d8
«3MepeHre BIaKHOCTH BO3IyXa»

66/23 SIBrieHrE TOBEPXHOCTHOTO 18.02

HaTAXKCHHA. KaHI/IJ'IJ'I}IpBI .



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

67/24

JlaGopatopnast paborta Ne 7
«3mepenne moBepXHOCTHOTO
HATSKEHUSD)

21.02

68/25

Tsépnoe teno. Kpucraminueckue n
amop¢HbIe Tena. AHU3OTPOIHS
CBOMCTB KpHUCTaLIOB. Kuakue
KpucTauibl. COBpEMEHHbBIE
MaTepuaibl

22.02

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6510

69/26

IImaBnenue u KpucTajlsin3anus.

VY aenbHas TEMIOTAa MJIABICHHUS.
CyOnumarusi. YpaBHEHHUE TETUIOBOTO
OanaHca.

25.02

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6708

70/27

JlaGopatopnas pabora Ne 8.
«3mepenue yaenbHOn
TEIII0EMKOCTH

28.02

71/28

IToBTOpEHNE U3yUEHHOTO MaTepHaa.

Pemenue 3amay.

01.03

72/29

KonrtponsHas padora Ne 4 «OcHOBBI
TEPMOJUHAMUKU. ATpEraTHble
COCTOSIHUS BEILIECTBAY

04.03

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50

73/1

DJIeKTpU3anus Teil. DICKTPUUECKUI
3apsan. JlBa BUa JIEKTPUUECKUX
3apsA70B. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaaa

07.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

74/2

BzaumopeiictBue 3apsinoB. 3aKoH
Kynona. ToueuHslil 2JIeKTpUYECKUI

3apsi

11.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

75/3

IToBTOpEHNE U3yUEHHOTO MaTepHaa.

Pemrenue 3agau.

14.03

76/4

DNEKTpUUECKOE MOJIE.

15.03

77/5

Hanpsik€HHOCTB IeKTpUYECKOro
nosist. [IpuHIMn cynepno3unuun
AJIEKTPUYECKUX MoJel. JInnnn
HaIPsHKEHHOCTH

18.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

78/6

[ToBTOpEHNE N3YUEHHOTO MaTepHaa.

Pemrenue 3agau.

21.03

79/7

Pabota cuit aeKTpocTaTHYeCcKOro
nonisi. [ToTeHImanpHas SHeprHsl Tena
B DJIEKTPOCTATUIECKOM I10JIC

22.03

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

80/8

IMTorennuain. PasHocTh MOTEHIINAIOB

01.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

81/9

CBs13b MEX]ly HANPSKEHHOCTHIO
ANEKTPOCTATUYECKOTO MO U
Pa3HOCTHIO MOTEHIHAIOB.
OKBUIMOTEHUIUATBHBIE TOBEPXHOCTH.

04.04

82/10

[ToBTOpEHNE N3YUEHHOTO MaTepHaa.

Pemrenue 3agau.

05.04

83/11

[IpoBOIHUKHU, TUATIEKTPUKHU U
MOJYNPOBOAHUKH. [TpoBOIHUKH 1
JUBJIEKTPUKH B JIEKTPOCTATUYECKOM
nose. Jlusnexkrpuueckas
MPOHUIIAEMOCTb.
DJIEKTpOCTaTUYECKAs 3alUTa.

08.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6bcc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018



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

84/12

OnexrpoémkocTs. Konnencarop.
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpA.

11.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126

85/13

OHeprus 3apsKEHHOIO
KoHJieHcaTopa. [IpuHnmn nencreus u
IIPUMEHEHHE KOHCHCATOPOB.
3a3eMIIeHHE AIIEKTPOIPUOOPOB

12.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

86/14

[ToBTOpEHME N3YyUEHHOrO MaTepurall.
Pemenue 3amay.

15.04

87/15

KonrtponsHas padora Ne 6 «OcHOBBI
ANEKTPOCTATUKI

18.04

88/1

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toxa.

19.04

89/2

Hanpspokenue. ConpoTHBIEHUE.
3akoH OMa J1sl y4acTKa Lemnu.
DIEKTPUUECKOE COMTPOTUBIICHHE.
DNEeKTPUYECKUE LIETIH.
[TocnenoBarenbHOE U MapaICIbHOE
COEJIMHEHHS TIPOBOTHUKOB.

22.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

90/3

Jlabopartopnast pabota Ne 9
<<I/I3yquHe IIOCJICA0BATCIIbHOT'O U
napajijicJIbHOI'O COCANHCHUS
MIPOBOHHUKOB)

25.04

91/4

PaboTa 1 MOIIIHOCTB AIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

26.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

92/5

3axon OMa 115 TTOJTHOH (3aMKHYTOH )
anekTpudeckon uenu. Koporkoe
3aMbIKaHUE.

29.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

93/6

JlaGopatopnas pa6ora Ne 10
«M3mepenne D/1C nctounuka Toka u
€ro BHyTPEHHETO COIIPOTHBIICHUS

02.05

94/7

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTD
COIIPOTHUBIIEHUS] METAJJIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTh

03.05

95/8

DIEeKTPUUYECKHUM TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

06.05

96/9

[TonmynpoBOHUKH, UX COOCTBEHHAS U
IIPUMECHAs] TIPOBOJUMOCTb.

10.05

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

97/10

CaoiicTBa p—n-niepexoja.
[TomynpoBOIHUKOBBIE TPUOOPHI

13.05

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

98/11

DNEKTPUUYECKHUM TOK B BaKyyMe.
DeKTpOHHO-Ty4YeBas TpyoOka

16.05

99/12

DNEeKTPUYECKHUI TOK B pacTBOpax u
pacruiaBax 3JE€KTPOJIMTOB.
DNEeKTPONUTHYECKAs JUCCOLIUALIUS.
DIIEKTPOJIN3

17.05

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c82ba

100/13

JlaGopatopnast pa6ora Ne 11
«V3MepeHne 3J1eMEHTapHOTO 3apsiia»

20.05

101

DJIEKTPUUYECKUH TOK B ra3ax.
CamocTosTenbHbIN 1
HECaMOCTOSTENbHBIA pa3psl.
Monnus. [nazma

23.05

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



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

102

PesepsHblit ypok. "IloBTopenue u
000011IeHIEe MaTepraay

24.05

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

11



https://m.edsoo.ru/ff0c8c56

11 KJIACC

«Hccnenosanue nelcTBUA
MarHUTHOTO TIOJIS Ha MPOBOJIHUK C
TOKOM»

KouunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Koutpoasnbie | IlpakTnyeckue Aara tupposkie
Bcero U3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI pecypesI

[TocTOsTHHBIE MATHUTHI U X
B3auMoJieicTBUE. MarHuTHOE MOJIE. 1 bubnuoreka [JOK
BekTop MarHUTHOM MHIYKLIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKLIHAH
MarauTtHoe 1nose NpoBOJHUKA C
ToKOM. OnBIT DpcTeaa.
BzaumopericTBue mpoBOAHUKOB C

) TOKOM. JleficTBME MarHUTHOTO TOJIS | bubmmoreka [JOK
Ha MPOBOJHUK ¢ TOKOM. Cuiia https://m.edsoo.ru/ff0c98fe
Awmrnepa. DIeKTpOU3MEPUTEbHBIE
npuOOpPbI. DIIEKTPOMArHUTHL,
3JIEKTPOJIBUTATEb.
JleicTBMEe MarHUTHOTO TOJIS Ha
JBHKYIIYIOCS 3apSKEHHYIO

3 gactuity. Cuna Jlopenma. Pabora 1 bubnnorexa LIOK

https://m.edsoo.ru/ff0c9df4

cunel JlopeHa. Yckopurenu
3JIEMEHTAPHBIX YACTHUII
MarHuTHbIE CBOKCTBA BEILIECTBA.
[TocTOsITHHBIE MATHUTHI.

4 Jlaboparopnas pabota Ne 1 | | bubmmoreka [JOK

https://m.edsoo.ru/ff0c9acO



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

IToBTOpEHME U3YYEHHOTO
Marepuaiia. Pemenue 3agau

OneKTpOMarHuTHasi UHYKIUS.
IToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaayKuumn

Hanpasnenne HHIYKIMOHHOTO TOKA.

[IpaBuno Jlenna. 3akoH
AJIEKTPOMArHUTHOW MHAYKIIMH
Dapanes

JlaboparopHuas pabota Ne 2
«HccinenoBanue IBJIEHUA
AJIIEKTPOMATHUTHON UHIAYKIIUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

[ToBTOpEHME N3YUYEHHOTO
Marepuaiia. Pemenue 3agau

10

BuxpeBoe anekTpudeckoe mose.
OJIC MHAYKIIUY B IBUKYIINXCS
npoBoiHUKaX. HIyKIIMOHHAS TTeYb

11

[ToBTOpEHME N3YUEHHOTO
Marepuaia. Pemenue 3agau

12

NuaykTuBHOCTSE. fBIeHUE
camounaykuuu. J/C
CaMOUHAYKIIUH. DHEPTrusi

MAarauMTHOI'O ITOJIA KaTyYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIe

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

13

IToBTOpPEHME U3YYEHHOTO
Marepuana. Pemenue 3anau.

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

14

Tect o Teme: « MarHuTHOE TOJIE.
DNIEKTPOMArHuTHasE MHIYKIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58



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

15/1

CB0OOIHBIE MEXAHUYECKUE
KOJIeOaHuUsI.

16/2

lapmonnueckue koiaeOaHusl.
YpaBHEHME FrapMOHUYECKUX
kosiebanuil. [IpeBparenne snepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

17/3

IToBTOpEHME U3YYEHHOTO
Marepuaia. Pemenue 3agau

18/4

JlaGopaTtopnast pabota Ne 3
«HccnenoBanue 3aBUCHMOCTH
nepuoja MajblX KoJieOaHuid rpy3a
HA HUTH OT JITMHBI HUTH U MacChl
rpy3a»

19/5

3aryxaroIye ¥ BHIHYXKICHHBIC
koJiebanus. Pesonanc

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

20/6

[ToBTOpEHME N3YUEHHOTO
Marepuaiia. Pemenue 3agay.

21/7

KonTtponbhas padora Ne 1
«DNeKTpOMarHuTHasi WHITYKIIHS.
MexaHndeckue KoieOaHusL.»

22/8

KonebarenpHbIit KOHTYD.
CB00OOHbIE ANEKTPOMATHUTHBIE
KOJIeOaHUs B NAE€AIbHOM
KOJIe0aTeIbHOM KOHTYPE.

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cb&820

23/9

Amnanorus MCKAY MCXaHUYCCKHMHU U
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cb&820

24/10

["apMOHMYECKHE IIEKTPOMarHUTHEIE
kosiebanus. dopmyna TomcoHa.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

3aKOH COXpaHEHMsI SHEPTUU B
U/IealIbHOM K0J1e0aTeIbHOM KOHTYpe

25/11

IToBTOpEHME U3YUEHHOTO
Marepuaia. Pemenue 3agau

26/12

[lepeMeHHBIN TOK.
CuHycou1anbHbIN NEPEMEHHBIN TOK.
MomHOCTb IEPEMEHHOI0 TOKA.
AMIIITUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANIPSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

27/13

Konnencarop u katyiika
WHAYKTUBHOCTH B IICTIH
MEPEMEHHOTO TOKA.

28/14

Pe3oHaHC B 2JIEKTPUYECKO TETH.

29/15

[ToBTOpEHME N3YUYEHHOTO
Marepuaiia. Pemenue 3agay.

30/16

I'eneparop nepeMeHHOro ToKa
Tpancdopmarop.

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cc324

31/17

[IpousBoxacTso, nepenaya u
noTpeOIeHue 3IEKTPUIECKOM
sHepru. JIunui snexkrponepenayd

32/18

DKOJOTHUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
JIEKTPO3HEPIUU B ITOBCEIHEBHOM
KU3HU

33/19

[ToBTOpEHME N3yYEHHOTO MaTepHrala

34/1

MexaHnnyeckue BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuog.

bubmunoreka LIOK
https://m.edsoo.ru/ff0ccas54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

CkopocTb pacnipocTpaHEHUS U
nnuHa BoHbL. [lonepeunsie n
HPOJIOIBHBIE BOJTHEI

35/2

3Byk. CKOpOCTb 3ByKa. I poMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cccOc

36/3

WnTepdepentus, mudpakuns u
HOJISIPU3ALUS MEXaHUYECKHX BOJIH.

37/4

DNEeKTPOMarHUTHbBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [llkama
SJICKTPOMArHuTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0

37/5

DKCrepuMeHTaIbHOE OOHAPYIKEHNE
3JICKTPOMArHUTHBIX BOJIH.
IInoTHOCTE TOTOKA
SHGKTpOMaFHI/ITHOFO I/IB.Hy‘IeHI/IH

38/6

[TpuHIIUTIBI paTuOCBS3U U
TEIEBUIEHHUS.

39/7

PasButue cpeacrs cBs3M.
Pagnomokaryst.

40/1

PazBuTue B3rns10B Ha IpUpoay
cBera. CKOpOCTh CBETA.
[IpssMonMHENHOE pacIpOCTPAHEHHE
CBETa B OJJHOPOJHOM Cpeie.
Todeunslii ICTOYHUK cBeTa. JIyu
CBETa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cd350

41/2

OtpakeHue cBeTa. 3aKOHbI
oTrpaxkeHus csera. [loctpoenue
n300pakeHHH B INIOCKOM 3epKajie

bubmunoreka LIOK
https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomienue ceera. IlonHoe

423 BHYTpPEHHEE OTpaKEHHE. bubmmoreka [JOK
[IpenenpHbIN yroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUSI
Jlaboparopuas pabota Ne 4

43/4 «I/ISMI;peHI:/Ie ncf)Ka3aTeJm bubmorexa [IOK

https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JIunzsl. [TocTpoenue n3odpaxeHuit

44/5 B iH3e. OnTHYecKue mpruoopsl U bubmmoreka [JOK
YCTPOMCTBA U YCIIOBHS UX https://m.edsoo.ru/ff0cddle
0e30macHOTO IPUMEHEHUS

45/6 ®opmyJsia TOHKOH JIMH3BI. Bu6muotexa [JOK
YBenuueHue JIUH3bI https://m.edsoo.ru/ff0cddle
JlaGopatopHas padora Ne 5

46/7 «HMccnenoBanue CBOMCTB
U300paXEHUI B TUH3AX)

47/3 Hucnepcus cBeta. CoKHBINA COCTaB
ocnoro cBera. L[Ber.

48/9 HNurtepdepenius ceeta

bubmmoreka [JOK

49/10 Jlacppaxums csera. https://m.edsofru/ffOcedZZ

50/11 JlaGopatopHas pabota Ne 6
«HaObnronenue qucnepcuu cBeTay

51/12 JudpakumonHas pemeérka.

52/13 [ToBTOpEHME N3YUEHHOTO

Marepuaiia. Pemenue 3agau



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

53/14

JlaGopatopHnast paborta Ne 7
«3mepenune IIMHbI CBETOBOM
BOJIHBDY

54/15

HOHGpG‘-IHOCTb CBCTOBBIX BOJIH.
[Tonspuzanus ceera

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cf02e

55/16

IToBTOpEHME U3YYEHHOTO
Marepuaia. Pemenue 3agau

57/17

KonTtponbnas padora No 2
«CBETOBBIC BOJTHBD»

58/1

['paHuIBl TPUMEHUMOCTH
KJIACCMYECKOW MEXAHUKH.
[TocTynaTel cnenuaibHON TEOPUHN
OTHOCHUTENIbHOCTH

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cf862

5972

OTHOCHTEIHHOCTE
OJIHOBPEMEHHOCTHU. 3aMeIJICHHE
BPEMEHHU U COKPAIICHHUE ITHHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0cfa42

60/3

OHeprus U UMIYJIbC
pENATUBUCTCKOM yacTullbl. CBA3b
MAacchl C SHEPTUEH U UMITYJICOM.
DHeprus MoKost

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cfc68

61/4

O06061enne TeMbl «OCHOBEL
CIIelIMaIbHON TEOPUU
OTHOCHUTENILHOCTWY. Pemenne 3anau

62/1

Bunbr nznyuyenunii. Ictounnku
U3JIy4CHUM.

63/2

Cnektpsl. Bugsl ciekTpos.
CrnexTpanbHblil aHAIIN3.



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

JlaGopatopHnast pabora Ne 8

64/3 «HaOmronenne CIUIONIHOTO U
JIMHENYaTOro CIIEKTPOB»

OTkpsITHE U HCCIEN0BAHNE Eu6 1OK
nOIMOTEeKA

65/4 .0 A.T.

QorospexTa. Orbrs: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl pororpdexra. YpaBHeHUE
66/5 9171H1HTe$Ha n(iq)(bOToa(p(geKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gortordpdexra
®otonsl. opmyina [InaHka.
DHeprus 1 UMITyJIbC (HOTOHA.

67/6 TexHuueckue ycTponcTBa u Bu6muotexa [JOK
[IPAaKTUYECKOE IPUMEHEHHUE: https://m.edsoo.ru/ff0cfel6
dboTosneMeHT, GOTOIATIHK,

COJIHEUHas OaTapesi, CBETOIUO/
Hasnenue ceera. Onbith [1. H.
68/7 Jlebenera. Xumuueckoe JeHcTBHE bubmorexa [IOK
AEBE. A https://m.edsoo.ru/ff0d04a6
cBeTa

69/3 IToBTOpPEHME U3YYEHHOTO bu6nuorexa [IOK
Marepuaia. Pemenue 3agau https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnBITE

70/1 Pezepdopna o paccesiuro o Bubmmorexa [IOK

PPOPA P https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas moaens atroma
but6mmoreka [IOK
71/2 II b
OCTyHatHl Hopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GoToHOB
but6mmoreka [IOK
72/3 MIpU IIEPEXO0/I€ aTOMA C OJIHOTO

YPOBHS 3HEpruu Ha Apyrou. Jlazepsl

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

73/4

BonHoBbie cBOMCTBA YacTHIl. BOTHBI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3 Ty4YCHHUE

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

74/1

OTKpbITHE PaIUOAKTUBHOCTH.
OmneiTer Pesepdopaa mo
OTIPENICIICHUIO COCTaBa
PaZMOaKTHBHOTO H3ITyUCHHS

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

75/2

CsoticTBa anbda-, 6era-, ramma-
u3nydeHus. Brnusaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

76/3

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Moniens cTtpoeHust
aTOMHOTO siipa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

77/4

3aKOH paJMOaKTUBHOIO pacraja.
[lepuon nomypacnana. Anbga-
pacnaa. DNeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4yeHue

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

78/5

IToBTOpEHME U3YUEHHOTO
Marepuaia. Pemenue 3agau

79/6

OHeprus cBA3U HYKJIOHOB B SIIpE.
SInepHble peakuuu.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

80/7

Henenue sinep ypana. Llenmubie
AJIEPHBIE PEAKIIUH.



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

SAnepusiii peaktop. [Ipobaemsr,

81/8 MEePCIEKTUBBI, SKOJIOTUYECKHUE
ACTEeKTHI SJEPHOU SHEPTETHKHU
22/9 IToBTOpEHME U3YYEHHOTO
Marepuaia. Pemenue 3agau
£3/10 KonTtponbHas padora Ne 3
«KBanToBas u snepHast pu3nukar»
Meroap! HaOMIOIEHUS U
84/11 pEeTUCTpaLfK JIEMEHTAPHBIX
YaCTHII.
but6mmoreka [IOK
85/12 DJIeMEeHTapHbIE YaCTHUIIBI. hitps://m.cdsoo.ru/f0d0e38
26/13 OTKpBITHE TO3UTPOHA.
AnTtnuacrtuna.
87/14 Jlentonsl. Anponsl. KBapku.
DyHIaMEeHTaIbHbIE
88/15 B3aumojencTeus. EnuHcTBO bubnnorexa LIOK
. https://m.edsoo.ru/ff0d0e38
(bU3UIECKON KapTUHBI MHUPA.
Bun 3Bé3mgaoro Heba. Co3Be3aus,
29/1 SIpKUE 3BE3/Ibl, TIJIAHETHI, UX
BUAMMOE ABWKeHHE. CoHeuHas
cucrema
90/2 Connne. ConHedHas aKTUBHOCTD.
Ncrounuk sneprun CosHua U 3BE3]1
3BE3bI, UX OCHOBHEIC
91/3 XapaKTEPUCTUKU. 3BE3/IbI IIaBHOU

MOCJIEN0BATENBbHOCTH. BHyTpeHHEE

cTpoeHue 3B€311. COBpeMEHHbIE



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

Hp@I[CTaB.HeHI/I}I (0] HpOI/ICXO)KI[eHI/II/I nu
sBosrorny CoJIHIA U 3BE3T

92/4

Mineynsiii [IyTe — Hamma
T'amakTuka. Ilomoskenue u
nemkenre Connna B ['anaktuke

93/5

lanaxktuku. YEpHBIE ABIPBI B ApaX
TaJIaKTUK

94/6

Bcenennas. Pazberanue raiakTuk.
Teopust bospiioro B3peIiBa.
PenukroBoe uznyueHue.
MeraranakTuka

95/7

KoHnTtposbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

96/8

Hepemennsie mpoOaemMsl
ACTPOHOMHH

97/1

O6o6maromuii ypok. Pons ¢pusnku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHMAILHON 1
ATUYECKOH chepax NesaTeTbHOCTH
yeJioBeKa

98/2

O6o6maromuii ypok. Pois i Mmecto
(GU3UKY 1 aCTPOHOMUU B
COBPEMEHHOM Hay4YHON KapTUHE
Mupa

99/3

Ob6o6maromuit ypok. Posb
¢du3nveckoit Teopun B
dbopMupOBaHNY MTPEICTABICHUN O
(bU3UYECKON KapTHHE MUpPa




100/4

O6o6mmarmuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpPA B
o01eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

101

Pe3epBHbIil ypok. MarHuTHOE MOJIE.
DNIeKTpOMarHuTHasE WHIYKIUS
Ontuka. OCHOBEI CIEUAILHOMN
TEOPHH OTHOCUTEITHHOCTH

102

Pesepnniii ypok. KBantoBas ¢usuka.

DJIEeMEHTHI aCTPOHOMUU U
actpou3uku

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102



https://m.edsoo.ru/ff0d1784

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MeCTOo (HU3UKH B
(GbOpMHUpPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MHUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH

moaen

10.2

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS H3YYEHHBIX (PU3UUECKUX MOJCTICH:
MaTepHaibHas TOYKA, WHEPLUHUAIbHAS CUCTeMa OTCuéTa, abCOIIOTHO
TBEPAOE TEJO, HICANBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYECUHBIA JJIEKTPUUECKUHN 3apsi — IIPU PELICHUU

buznyecKkux 3a1a4

10.3

Pacno3naBath pusndeckue sBieHHs (MIPOIECCHI) U OOBIACHITH HX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KHHETHYECKOW TEOpUU
CTPOCHHS BEIIECTBA M JJCKTPOAMHAMHKH: pAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHUE, CBOOOTHOE MaIcHIE
TeJ, NBWKEHHE 0 OKPY>KHOCTH, WHEPIHUS, B3aUMOJCHCTBUE TET;
muddys3usi, OpOyHOBCKOE MBHKCHHE, CTPOCHHE IKHUAKOCTEH U
TBEPABIX TeEN, W3MEHEHHME 00BhEMa Ten Tpu  HarpeBaHUHU
(OXJTaX/IGHNH), TEIUIOBOE pPAaBHOBECHE, WCIIApCHHE, KOHJCHCAIus,
IJIaBJICHUE, KPUCTAUIM3AIUs, KHUIICHUE, BIAXKHOCTh BO3/YXa,
MOBBIIICHUE MABJICHHUS ra3a NPH €ro HarpeBaHWH B 3aKPHITOM
cocyle, CBSI3b MEXAy IapaMeTpaMd COCTOSIHHS Ta3a B

U30IpoIIeccax; dJIESKTPU3AIHS Tell, B3aUMOJICHCTBHUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE [JBU)KEHUE, HCHONb3ysd (U3NYECKHe
BEJIMYMHBI: KOOPAUHATA, ITyTh, IEPEMELIEHHUE, CKOPOCTb, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tela, KHUHETHYECKas JHEprus,
NOTEHIMAJbHAsl HHEPIUs, MeXaHudeckas pabora, MeXxaHWdecKas
MOIIHOCTb; MpPH OMNMCAHUM IPABWIBHO TPAKTOBATH (U3NYECKUN
CMBICJI HUCHOJB3YyEMbIX BEJIWYMH, UX O0003HAUCHHUS M EIUHULIBI,
HaXOJIUTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (DU3NYECKYIO BETHUUHY

C ApYTMMH BCIWYNHAMHA




10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEI U TEIUIOBHIE
SBJICHUS, HWCIONB3Yys (PHU3MUECKHe BEIMYUHBL JlaBlICHHE Tas3a,
TeMIEepaTypa, CpeaHsAsl KUHETHYECKas DSHEpPrus XaoTHYECKOro
JIBVW)KEHUS MOJIEKYJ, CpEIHEKBaJApaTU4Hasi CKOPOCTb MOJEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsA OSHeprus, pabora rasa,
KOA(UIIMEHT TOJE3HOr0 JIEHCTBUS TEIUIOBOTO JABHUTIATENs; INpHU
OMHCAaHUU  MPaBUIBHO  TPAKTOBAaThb  (U3MYECKUH  CMBICT
UCIIOJIb3YEMBIX BEIWYUH, UX OOO3HAYEHUS U €IUHULBI, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYI (U3UYECKYIO0 BEIUYUHY C

APYTUMU BCINYNHaAM

10.6

OnuchiBaTh U3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA W
DIIEKTPUYECKUE SBJICHUS (MPOILECCHI), HUCIONB3YS (PUINIECKUE
BEJIMYMHBI:  DJIGKTPUYECKUI  3apsia,  DIEKTPUYEcKoe  IOJIE,
HANpsDKEHHOCTh TOJISA, TMOTEHIMANl, Pa3HOCTh IOTEHIMAJIOB; IPHU
ONMHMCAHUM  TMPABUIBHO  TPAaKTOBaTh  (PU3UYECKUI  CMBICT
UCIIOJIb3YEMBIX BEIMUYMH, UX O0O3HAUEHUS W EIUHUIIBI; YKa3bIBaTh
(b opMyIibl, CBSA3BIBAIOLIUE JaHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJINYHUHaAMU

10.7

aHAIM3UPOBaTh (U3MUECKHUE TIPOLIECCHl M SBJICHHS, HCIOIb3Ys
¢u3nueckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEHHS, I,
IT u III 3axons! HpI0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUH,
3aKOH COXPAHEHHUs UMITYJIbCA, MPUHIIMI CYTEPIIO3UIIMH CUJI, TPUHIIUIT
PaBHOIIPABUsI MHEPLUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, Fa30BbIEC 3aKOHBI, CBA3b
CpeIHEN KMHETUYECKOW SHEpPruu TEIUIOBOTO ABW)KEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMITepaTypoH, TEPBBIA 3aKOH TEPMOIUHAMUKH; 3aKOH
COXpaHEHHUs OJJIEKTPUYECKOro 3apsaa, 3akoH Kyiona; mpu sTtom
pa3nuyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpa)KEHHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC TPHUHIIMIIBI JCHCTBUS MAIIUH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pasziuyaTh YCJIOBUA HX O€30MacHOro

HCIIOJIBb30BaHUA B HOBCGI[HCBHOﬁ KHU3HU

10.9

BBITTOTHSTE SKCTIEPUMEHTHI 110 UCCIIEIOBAHUIO (PM3MUYECKUX SBICHUHN
U TIPOIIECCOB C UCIIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX W3MEPCHHUH;
pu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTo
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyA0BaHHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI




10.10

OcymiecTBIATh TpSAMbIE W KOCBEHHBIE H3MEpeHHs (pu3nyecKux
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCITIOJBb30BaTh U3BCCTHBIC MCTOAbI OLICHKN l'IOl"pCI.HHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (U3MUECKUMU BETUYMHAMU C
UCIIOJIb30BAaHUEM TPSMBIX WU3MEPCHHM; MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpPOBATH PE3yJbTAThl IMOJIYYCHHONW 3aBUCHMOCTH
(bU3MYECKUX BETUYHH B BUI€ TaOIUI] U TPadUKOB, IE1aTh BHIBOIBI 1O

pe3yabTaTaM Ucciae0BaHus

10.12

Cobmromate mpaBuiaa 0€30MacHOrO TpyAa TMpPH  MPOBEACHHUU
WCCJICOBAaHMM B paMKax y4eOHOro OKCIIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIICKOW M MPOEKTHOM JESITEIbHOCTH C MCIOIB30BaHHEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOT0 000PYI0BAHUS

10.13

Pemate pacuérHbie 3a1aun ¢ SBHO 3aIaHHON (PU3UYECKON MOJIEINbIO,
HCIIOJIb3YyA (bmnqecmle 3aKOHbBI M MPHUHIHUIIBI;, HA OCHOBC aHAJIM3a
yCiioBUs  3a1avuu BI:I6I/IpaTI: (1)I/I3I/I‘IGCKYIO MOJCIb, BBIACIIATH
bu3nvecKue BEMUIUHBI U (HOPMYJITbI, HECOOXOIUMBIE TSI €€ PeIICHHUsI,
OPOBOAMTH pacu€Thl M OLEHUBATh pPEATBHOCTh IOJYYEHHOTO

3HaueHUs (PU3MUECKON BEITMIMHBI

10.14

Pemate  xadecTBeHHBIE  3aJauyd:  BBICTpauMBaThb  JIOTHUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C OIIOPOU HA M3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SABJICHUS

10.15

Hcnonp3oBarh mpu pemieHuH Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU IJsi TOUCKA, CTPYKTYpUPOBAHUS,
MHTEPIIPETAllMd U TPEICTaBICHUS y4eOHOW W Hay4YHO-MOIYJISIPHOMI
UH(POPMALIUH, TTOTYYSHHOW U3 PAa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJTM3UPOBAThH MOJTy4yaeMyI0 HHPOPMALIUIO

10.16

[IpuBoaMTH MpUMEPHI BKJIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHC TCXHUKHU U TEXHOJIOTHI

10.17

Hcmonp30BaTh TEOPETHYECKUE 3HAHUS MO (DU3HMKE B IMOBCEIHEBHOU
KU3HU Ui oOecriedeHus: Oe30MacHOCTH TpH  OOpamieHuu ¢
npubopaMu W TEXHUYECKUMH YCTPOMCTBaMH, ISl COXpaHEHUs
3I0POBbSI U COOJIFOJIGHUST HOPM OSKOJOTHYECKOTO TIOBEICHHUS B

OKpYXalolleu cpene

10.18

PaGoratp B rpynie ¢ BHIIOJTHEHUEM Pa3IUYHBIX COLIMATIBHBIX POJIEH,
IUIAHUPOBaTh  paboOTy TIpyNmbl, PalUOHAIBHO paclpeieaTh

00S3aHHOCTH H IIJIaHUPOBATL HOCATCIBHOCTE B HCECTAHAAPTHBIX




CUTyalusXx, aJCKBATHO OLCHUBATH BKJIAA KaXXJIO0TO U3 YYACTHHUKOB

IPYHIBI B pelIeHUE paccMaTpruBaeMoil mpobaembl

11 KJTACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MeCTOo (U3UKH B
(GbOpMHUPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MHUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH

Jr0/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOM KapTHHBI MUPa

11.2

Y4YUTHIBATH IPAaHUIIBI IPUMEHEHUS H3YYEHHBIX (PU3UUECKUX MOCTICH:
TOYCYHBIN DJICKTPUUECKUN 3apsif, siAepHast MOAEIb aTOMa, HyKJIOHHAs

MoOJIeIb ATOMHOTO sJIpa MPH pelIeHNH PU3NIECKUX 3a]a4

11.3

Pacnio3naBath ¢u3nveckue sBiaeHUs (pOIecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB OJJIGKTPOJAMHAMUKM U  KBaHTOBOM  (DU3HKH:
AJIEKTpUYECKass MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE  JIEWCTBUS  TOKA,  B3aWUMOJEWCTBHE  MArHHUTOB,
JJIeKTPOMAarHuTHasE HWHIYKIMS, JEeWCTBUE MAarHUTHOTO TIOJs Ha
NPOBOJAHUK C TOKOM M JIBIXKYIIUNCSA 3apsl, SJIEKTPOMarHUTHbBIE
KoieOaHusT W BOJIHBI, NPSIMOJMHEWHOE PaCIpOCTpaHEHUE CBETa,
OTpaKeHHe, TMpeloMiieHHe, uHTepdepeHuus, audpakuus u
MoJISIpU3aIus CBETa, AUCTEpCHs CBeTa, (PoToANeKTpruIecKuid d3hdHeKT
(potorddexT), cBeTOBOE MaBiieHHE, BO3HUKHOBCHHE JHMHEHYATOTO
CIIEKTpa aToMa BOAOPOJAa, ©CTECTBEHHass M HCKYCCTBEHHAas

PAAUOAKTUBHOCTD

11.4

OnuceIBaTh HN3YYCHHBIC CBOMCTBA BeIIeCTBa (BHGKTpI/IquKHG,
MarHUTHBIE, ONITUYECKHUE, DIEKTPUUECKYIO IIPOBOIUMOCTD PA3INYHBIX
cCpen) U DOISKTPOMArHUTHBIC SBJICHUS (NIPOIECCHI), HCIOJIB3Ys
dbuznyecKkue BENUYHMHBI: DJJCKTPUUECKUW 3apsll, Cujila TOKa,
DJIEKTPUYECKOE  HAMPSOIKEHHE, OSJIEKTPHUUYECKOE COMPOTHBIICHUE,
pasHocTh noteHnuanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
noinsi, cuna Ammepa, cuia JlopeHna, MHAYKTHBHOCTh KaTYUIKH,
SHEPTHUA IJICKTPUICCKOI0O U MArHUTHOTO HOHeﬁ, nepuoa U 4aCtora
KoJIeOaHUH B KOJIeOAaTeIbHOM KOHTYPE, 3apsi/1 M CHJIa TOKa B IpolLecce

FapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KojebaHud,  (okycHoe




paccTosTHUE M ONTHUYECKAsl CUJIA JIMH3bI; MPU OMHCAHUU MPABUIHHO
TPaKTOBaTh (UIUYECKUH CMBICT HCIOJB3YEeMbIX BEIWYHH, WX
0003HaYeHHUs] M EIUHUIIBL, YKa3blBaTh (OPMYIbI, CBSI3BIBAIOLINE

JaHHYIO0 (PU3UYECKYIO BETMUUHY C IPYTUMH BEIMYMHAMHU

11.5

OnuceiBaTh U3Y4YEHHBIE KBAHTOBBIE SBICHHS U  IPOLECCHI,
UCTIONB3Ysl (PU3NYECKUE BEIMYHUHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJHBI M YacTOTAa CBETA, SHEPIHsl U UMITYJIbC (pOTOHA,
NEpHUOJ II0JIypaclaia, YHEPTUs CBSI3U aTOMHBIX sJ1ep; IIPU OIIMCAaHUU
NpaBUJIBHO TPakTOBaTh (U3UYECKUH CMBICH  HCIOJb3YEMbIX
BEJIMYMH, MX OOO3HAUYEHMs] M E€IUHHUILIBI; YKa3blBaThb (POPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIWYHHY C JPYTHUMHU

BCIWYMHaAMU, BBIYUCIIATH 3HAYCHUC (bH3H‘-I€CKOﬁ BCIIMYHHBI

11.6

AHanu3upoBarth (U3WYECKUE TPOIECCHl W SBJICHHS, HWCIOIB3YS
¢usznueckue 3aKOHbl M OPUHLUMIBL 3akoH Oma, 3aKOHBI
MOCIIEZ0BATENbHOIO U MApAJIENIbHOTO COEIUHEHHUS MPOBOJHUKOB,
3akoH J[xoyns — JIeHua, 3aK0H 3J€KTPOMArHUTHOM MHIYKIIMH, 3aKOH
MPSIMOJIMHEITHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHbl ~TNPEJIOMJICHUS CBE€Ta, YpaBHEHHE OWHINTEHHA  IJIs
doToaddexra, 3aKOH COXpAHEHHS DHEPTUM, 3aKOH COXpaHCHUS
UMITYJIbCa, 3aKOH COXpPAHEHMS OJJIEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHUsT MacCOBOTO 4ucila, MnocTtylarel bopa, 3akoH
pPaIuOaKTUBHOIO pacmajaa; MpU OSTOM paszinyaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MATEMAaTHUYECKOE BBIPAKEHUE U YCIOBHUS

(rpaHM1IBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpGI[CJ'I?ITI) HaIpaBJICHUC BCKTOpa HMHAYKOHWW MAarHUTHOI'O IIOJIA

IIPOBOJHMKA C TOKOM, cUjIbl AMnepa u cuiibl Jlopenna

11.8

CTpOI/ITB n  OIIMCBIBATH H306pa)I(GHI/Ie, co31aBacMo€ IINIOCKHUM

3EpPKaJIOM, TOHKOW JINH30M1

11.9

Brimonagare OKCHCPUMCHTHI 110 UCCIICJOBAHUTO (bHBI/I‘IeCKI/IX SIBJICHUU
" IpoHeCcCOB € UCIIOJIB30BAHUCM NPAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu 3ToM GOPMYITUPOBATH MPOOIeMy (3a/1a4y) ¥ THUIIOTE3y Y4EOHOTO
OKCIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEIIOKEHHOTO

000pyI0BaHUs, IPOBOAMTH OIBIT U (POPMYIUPOBATH BHIBOJIBI

11.10

OcymiecTBIATh OpSAMbIE W KOCBEHHBIE H3MEpeHHs (pu3nyecKux
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCITIOJBb30BaTh U3BECCTHBIC MCTOAbI OICHKN l'IOl"pCI.HHOCTGfI I/IBMepeHI/Iﬁ

11.11

I/ICCHGI[OBaTB 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJINYHH C UCIIOJIb30BaAHHUCM

OpsIMBIX  M3MEPEHUN; TpPH STOM KOHCTPYHUPOBAaTh YCTaHOBKY,




(UKCUpOBaTh Pe3yJbTAThl IMOJYUYECHHON 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIUI U TpaUKOB, JeNaTh BBIBOIBI IO pe3yIbTaTaM

HCCICOOBaHUA

11.12

Cobmonate mpaBmwiia 0e30macHOrO0 TpyJda NpH IMPOBENECHUU
WCCIICIOBAaHUN B paMKax yd4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIbCKOM M TPOCKTHOM NIEATEITHHOCTH C UCTIOIb30BaHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1a00paTOpHOTO 000PyAOBaAHUS

11.13

Pemate pacuéTHble 3a7auu ¢ SIBHO 3alaHHON (PU3MUYECKON MOJEIBIO,
UCTIONB3Ysl (PU3MYECKHe 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAJIN3a
yCIIOBUSL 33Jlauyd  BBIOMpPATh (PU3NYECKYI0 MOJEb, BBIIETATH
buznvecKue BeTUIUHBI U (HOPMYJITbI, HEOOXOIUMBIE TSI €€ PeIIeHHUsI,
IPOBOAMTH pacuy€Tbl M OLEHUBAaTh pPEATBHOCTb IOJYYEHHOI'O

3HaueHUs (PU3UUECKON BEITMIMHBI

11.14

Pemate  xadecTBeHHBIE  3aJauyd:  BBICTpauMBaThb  JIOTHUYECKHU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUM C OITOPOM HA U3yUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SABJICHUS

11.15

Hcnonb3oBaTe MpH pelleHMH Y4eOHBIX 3aJady COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMM JJs IOMCKA, CTPYKTypUPOBAHMS,
UHTEPIpEeTalliid U MPEICTaBICHHUS y4eOHON M Hay4YHO-TIOMYJISIpHON
UH(POpPMAaLIUH, TTOTYYSHHOW U3 PAa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOTyYaeMyt0 HHPOpMAIIHIO

11.16

OOBSICHATH MPUHIUIIBI ASUCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS MX O€30IaCHOTO MCIOJIb30BaHMS B

IIOBCEIHEBHOM XU3HU

11.17

[TpuBOIUTH MpUMEPHI BKJIAJa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-
(GU3KMKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOT U

11.18

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM
KU3HU Juig  obOecriedeHus 0€30MacHOCTH TpU  OOpalieHuud ¢
npubopaMM W TEXHUYECKUMH YCTpOMCTBaMH, IUIsl COXpaHEHUs
300pOBbsl M COOJIONEHUS HOPM SKOJIOTMYECKOTO IIOBEIECHUS B

OKpY’KaIoIleH cpene

11.19

PaboTatp B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHbIX COLMATBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpYIIbl,  PAlMOHATBHO  paclpeiessTh
O053aHHOCTH M IUIAHUPOBATH JICATEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXXJOrO U3 YYaCTHHUKOB

TPYMIIbI B PELLICHHE paccMaTprUBaeMOi MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Kox npoBepsiemoro
3JeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O I[TIO3HAHU A

1.1

®uszuka — Hayka o mnpupoxae. HayuHbie
METO/IbI TIO3HAHMSI OKpY>Karolero Mupa. Pois
JKCIIEPUMEHTa MW TEOPUM B  IIpolecce

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanvue (QU3NUECKUX SIBICHUN U
MPOLECCOB. Hayunslie TUIIOTE3BI.
®u3nyeckrue 3aKOHbI W TEOopuUH. ['paHUIbI
MPUMEHHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponp u  Mecto
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MHpA, B MNPAKTHUYECKOH

eITeIbHOCTH JII0ICH

MEXAHUKA

###Pari#KUHEMATHUKA

2.1.1

MexaHudueckoe JIBIDKECHHUE.
OTHOCI/ITGHBHOCTB MECXAHHUYCCKOT' O

nerkeHud. Cucrema orcuéra. Tpaekropust

2.1

[lepemerienue, CKOPOCTh (CPEAHsS CKOPOCTh,
MTHOBEHHAass  CKOPOCTb) U  YCKOpEHHUE
MaTepUaIbHOW TOYKU, MX MPOEKIUU Ha OCU
CUCTEMBI KOOpAWHAT. Cnoxenue

MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE IBIKCHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEHHUs, NyTd W IepeMelicHUs

MaTepuaIbHOU TOUKH OT BpEMEHU




CBobOonHOe majieHne. Y CKopeHue

CBOOOIHOTO ITaICHUSA

KpuBonuneiinoe paBukenne. PaBHOMepHOE
ABHUKCHUC MaTepI/Ia.HBHOI\/'I TOYKHN 1o
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHuueckne  yCTpOWCTBA:  CHUIOMETP,
ABUIKCHUC CHAPAAOB, HCTHBIC U PCMCHHBIC

nepe1avyn

[IpakTrueckue paboTHL. N3mepenne
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIIEHUS MEXIY My TSMU,
IIPOMJCHHBIMU TEJIOM 32 IOCJIE0BATEIbHBIE
paBHbIE  TMPOMEXYTKM  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBM)KEHHH C HadaJbHOU
CKOpOCThIO, paBHOW HyJ0. M3ydeHue
IBYKEHMSI IIApUKa B BA3KOM JKHUIKOCTH.

W3yyenune nBwxeHus Tena, OPOLICHHOIO

TOPU30HTAIIBHO

2.2

#iHPari## IMHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBbHOCTHU Tamnies.
IlepBbit 3axkoH Herorona. Muepuuanbhbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3uiuu

CHJI

223

Bropoii 3axkon HeroTOoHa M1 MaTepualbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tpernit 3akon HeroTona s

MaTCpHaJIbHBIX TOUCK

224

3akoH  BcemupHOro tarorenus. Cuna
Tsokectu. l[lepBas kocMuueckass CKOPOCTb.

Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHUJla TpPEHUSA  IOKOS.
Koaddunment tperns. Cumia conpoTUBIICHUS

IIpH ABVXKCHUU TEJIa B dKUAKOCTH HUJIA I'a3C

2.2.7

HOCTyrIaTeJ'II)HOG " BpaliaTCJIbHOC IBUKCHHUC

abCOIOTHO TBEPIOTO TeTa

228

MoMEeHT Cuibl OTHOCUTENBHO OCH BpaIICHUS.
[1eyuo cumel. YciioBust paBHOBECUS TBEPAOTO
tena B UCO

229

TexHuyeckue yCTpOMCTBA: MOALIMITHUKY,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTrueckue paboTsl. M3yueHue nBuxeHUS
Opycka TO HaKJIOHHON TUIOCKOCTH TIOJ
JIIEUCTBUEM HECKOJIbKHUX cuil. McciaegoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehOpMUPYEMOIl TPYKHUHE U PE3UHOBOM
oOpasme, OT BEIWYMHBI WX Jedopmaluu.
HccnenoBanue YCJIOBHM paBHOBECHS

TBEPIIOTO TEJa, UMEIOIIETO OCh BPAIICHUS

23

#H#Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

Nmnynbc maTepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepuaabHbIX ToueK. MMmynbc cuibl u
W3MEHEHHE UMITyJIbCa Tela
35 3akoH coxpaHeHuss wumnyiabca B HCO.
o PeaktuBHOE NBHXKEHUE
233 Pab6ora cuibl
234 MoniHoOCTh CHIIEI
535 Kunernueckas  sHepruss  maTepuaibHOU
o TOYKHU. TeopeMa 0 KUHETUYECKOU YHEPTUH
IlorenumaneHas oHeprus. IloreHnumanbHas
36 JHEprus yIpyro nepopMHUPOBaHHON

MPY>KUHBI. HOTGHI_II/Ia.HBHaH SHEpIrusd TCJa

BOJIM3U TTOBEPXHOCTH 3eMIIH




HOTGHHI/IEUIBHBIG N HCIIOTCHIHMAJIbHBIC CHUIJIBI.

CBs13p pa6OTI)I HCIMOTCHIHAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKOU SHEPrUu
CHUCTEMBI Tel. 3aKkoH COXPAHEHHUS
MEXaHUYECKOHN YHEPrUuu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

539 TexHu4eckue yCTpOMCTBA: ABUKCHUE PAKET,

o BOJOMET, KOIIEp, IPY>KUHHBIN TACTOJIET

[Ipaktrueckue pabGoTel. W3yueHnue cBs3u

5310 CKOpPOCTEH Tel IIpU HEYyIpyroM ynape.

UccnenoBanue cBsi3u  paboOThl  CHIIBI  C

U3MEHEHHEM MEXaHUYeCKOi SHCPTUHU TCJIa

MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOW TEOPUU

3.1.1

OcHOBHbIE  TOJOXEHUS  MOJEKYJSIPHO-
KUHETHUYECKON TEOPHUH. bpoyHoBckoe
newkenue. {uddysusa. Xapakrep ABHKCHUS

)48 BSaHMOHeﬁCTBHH qacTul BEIICCTBA

Mogenu cTpoeHusl Tra3oB, KUIKOCTEH U
TBEPABIX Tel U OOBACHEHHUE CBOWCTB

BCIICCTBA HAa OCHOBC 3TUX MOI[GHGﬁ

Macca wmonekyn. KonuuecTBo BemiecTsa.

[Tocrosnnas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

Monens wuneansHoro rasza. OcHOBHoOeE
ypaBHEHUE MOJIEKYJIAPHO-KHUHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

AOcoiroTHas TeMIieparypa Kak Mepa cpeHei
KHUHETUYECKOU OHCPIrun TCIIJI0BOT'O
JnBH>KeHUd vacTtull rasza. lllkama temneparyp

KensBuna

VYpaBuenune Kianelipona — MeHpaeneesa.

3akoH /lampToHa




I"a30BbIe 3aK0HBI. M30mpOLIECCH] B HACAITBHOM
ra3e C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA!

u30TEpMa, U30X0pa, H300apa

Texnuyeckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[TpakTrueckue paboTel. M3mepeHue Macchl
BO3/yXa B KJIACCHOU KoMHare. ccienoBanue
3aBUCUMOCTH MEXIY napameTpamu

COCTOSIHUA pa3pCiKCHHOIO ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHH:sA
DHEpPrusi TEPMOIMHAMHYECKOM CHUCTEMBI M

CoCco0bI €€ U3MEHEHUS

322

KonnuecTBo TemnoTel u padoTta. BHyTpeHHSs s

OHEPTIHUsA OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Bunel Tenmonepenauu: TEIUIONPOBOLHOCTS,
KOHBEKIIUS, u3ilyueHue. TenmoéMKoCcTh Tena.
VYnenbHas TEJIOEMKOCTHL BelecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIECpEaauC

324

[TepBsrit 3aKOH TEPMOJIUHAMUKH.
IIpumeHeHue IIEpBOro 3aKOHA
TEPMOJAVNHAMUKHI K M30IIPOLECCaM.

I'paduueckas uaTEpHIpeTaus paboTh raza

3.25

TertoBble MammHbl. [IpuHIMIBL AeHCTBUSA
TEITOBBIX MaruH. [IpeoOpa3oBanus YHEPTUH
B TEIOBbIX MammHax. Kosddumment
nonesnoro gaeiictBus (mamee —  KIIJI)

terioBol MamuHbl. [ukin Kapao u ero KI1J]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs mpomeccoB B MPHPOJIE.
Tenmnosrie JIIBUTATENIN. DKOJIOTUUECKHE

pOOIEMBI TETUIOAHEPTETHKU

3.2.7

Texnuueckue YCTPOWCTBA: JBUTaTeNb

BHYTPEHHETO CropaHus, ObITOBOM

XOJOAUJIbHUK, KOHAUITHUOHCD




3.2.8

IIpakTnueckue paboThI. W3mepenue

YIEIbHOU TETNIOEMKOCTH

3.3

###Parf##AI'PEI’ATHBIE COCTOSHMA BEHIECBA. ®A30BbLIE

ITEPEXO/IbI

3.3.1

[TapooGpazoBanue U KOHJICHCAIIHS.
HUcnapenue u xumenwe. YaenbHas TeruioTa
apooOpa3oBaHMsL. 3aBUCHUMOCTH

TEMIICPATYpPbl KUIICHUA OT JaBJICHHA

332

AOCONIOTHAS W OTHOCHUTEJIbHAS BJIA)KHOCTH

Bo3ayxa. HacelenHslil nap

3.33

TBépnoe  Tenmo. Kpucrammmyeckue u
amopdHBIe Tenma. AHHM3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunxue KPUCTAJUIBI.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBnenne u Kpucrtammszauus. Y JejibHas

TertoTa miaBneHus. CyOaumanus

3.35

YpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuueckrne YCTpOWCTBA: TUTPOMETP U
MCUXpoMCTp, KaJIOpuUMCETp, TEXHOJIOTUHU
MOJIy4YEHHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YUCJIC HAHOMATCPpHUAJIOB, 1 HAHOTCXHOJIOTUU

3.3.7

IIpakTnueckue paboThI. H3mepenue

BJIQXKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###Par#H#IJIEKTPOCTATUKA

4.1.1

OnekTpu3anus Tel. JEKTPUUYECKUI 3apsi.

JIBa BUa AIEKTPUYECKUX 3apsIOB

[TpoBoaHMKH, TUDJICKTPUKA 51

IIOJIyIIPOBOJAHUKHU

4.13

3akoH COXPAaHCHUSA SJICKTPHUICCKOT'O 3apdaa

4.1.4

B3aumopeiictue 3apsinoB. 3akoH Kynona

OnekTpuyeckoe  nosie.  Hanpsok€HHOCTB

3JIEKTPUUECKOTO OJIA. [TpuHIMn




cynepno3uiuu. JluHuM — HaNpsKEHHOCTH

SJICKTPHUYCCKOI'O I10JIA

PaGota cumim 3IIEKTPOCTATHYECKOTO  TOJIS.

Ilorenuuan. Pa3HOCTh NOTEHIINAIIOB

[IpoBOIHUKK U AUDIEKTPUKU B TOCTOSHHOM
aNeKTpuyeckoM moje. Judnextpuueckas

IMPOHUIIACMOCThb

ONEeKTPOEMKOCTD. Kongnencarop.
DNeKTpoEMKOCTh IUIOCKOTO KOHJEHCATOPA.

DHeprust 3aps>KEHHOT0 KOHJIEHCaTopa

TexHudeckue yCTPOMCTBA:  BIIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKas 3alIuTa,
3a3eMIICHHE ANIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED

4.1.10

IIpakTnueckue paboThI. H3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

H#Par###TIOCTOSHHBIM DJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHBLIX CPEJJAX

Ycaopus CYHICCTBOBAaHUA IHOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTO TOKa. MCTOYHUKM TOKa.
Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma aiig yyacTka 1nenu
423 DNEeKTPUYECKOE COMPOTUBJICHUE. Y IeTbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHoe, napajuieiabHOeE,
o CMEIlIaHHOE COEMHEHNE TPOBOHHUKOB
Pabota snextpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBrkymias cuna (mamee — DJIC) u
427 BHYTPEHHEE  COINPOTUBJICHHE  HCTOYHUKA

Toka. 3akoH OMma najisi MOJHOW (3aMKHYTOI)

aneKkTpudeckon nenu. Koporkoe 3ambikanne




4.2.8

ONeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTH  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPATYyPBL.

CBepXnpoBOAMMOCTh

4.2.9

DJIeKTpUYECKU TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

IToynpoBOHUKH. CoOcTBeHHas U
MIpUMECHAs MIPOBOJIUMOCTD
IOJIyIpoBOAHUKOB. CBOMCTBA p-n Mepexoa.

[TomynpoBOIHUKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanus.

DIIEKTPOJIN3

4.2.12

ONeKTpUUECKUI TOK B rasax.
CaMOCTOITEIbHEIN W HECAMOCTOSATEILHBIN
pa3psn. Pa3nuuHble TUITBI CAMOCTOATENBHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckne  yYCTpOWCTBA:  amIepMeETp,
BOJIBTMCTD, peocrar, NCTOYHUKU TOKa,
AJIEKTpOHarpeBaTesbHbIe puoopHI,
DJIEKTPOOCBETUTEIBHBIE npudopHI,
TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIH
IUOJl, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,

MTOJTYTIPOBOTHUKOBBIN THOJ, TalbBaHUKA

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEIMHEHHUS PE3UCTOPOB.

N3mepenne DJIC ucTOyHMKA TOKAa M €ro
BHYTpPEHHET0 conpoTtuBieHus. Halmonenue

AIIEKTPOITH3a

11 KJIACC

Kon
pa3jaena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 31€eMeHTHI COAEPKAHNUS

4

OJIEKTPOAMMTHAMUKA




4.3

##HPar#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHA A

VHIYKINS

43.1

ITocTossHHEBIE MarHUThEL. B3anMopaeiicTBre

IIOCTOSAHHBIX MAarHuTOB

432

MaruutHOE TIONIE. BeEKTOp MarHuTHOU
nHayKuud. [IpuHnun — cynepno3unuu.
Jluann marnutHOW mMHAykuuu. Kapruna
JIMHUH  MAarHuTHOM HMHAYKIUU  TOJS

IIOCTOSAHHBIX MAarHuTOB

433

MarsuTtHO€E I0J€ NPOBOJHUKA C TOKOM.
KapTuna nuHuii nosist JJIMHHOTO MPSAMOTO
IIPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KATyIIKH C TOKOM. OmbIT
Opcrena. B3anmozeiicTBue NpoBOJIHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOlyJIb U HallpaBJIEHUE

4.3.5

Cuna  Jlopenuma, €€ Moaynb H
HampaBjieHue. JIBHkKeHue 3apsyKeHHOU
YaCTHULIbI B OJTHOPOAHOM MAaroHuTHOM IIOJIC.

Pa6ota cunsl Jlopeniia

4.3.6

SIBrieHME NEKTPOMArHUTHOW UHIYKIIMHI

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKITUU

4.3.8

OJIC WHIYKIUU. 3akoH

JJIEKTpOMarHuTHOM nHAyKuuu Papanes

4.3.9

BuxpeBoe anexrpuueckoe none. I/C
MHIYKOIUU B IPOBOIHUKE, JBIDKYIIEMCS
MOCTYHATEeNbHO B OJTHOPOJTHOM

MAarHuTHOM II0JI€

4.3.10

IIpaBuio Jlenna

4.3.11

NHAYyKTUBHOCTS. SIBnenue

camouHaykuuu. DJIC camonH Iy KU

4.3.12

9Hepr1/1;1 MAaroiMuTHOroO IIOJIA KaTyIIKH C

TOKOM

4.3.13

DNEeKTpOMAarHUTHOE I10JIe




TexHuyeckne yCTpOMCTBA: IIOCTOSIHHBIE

MarHuThl, JJIEKTPOMArHUTBI,
4.3.14 3IIEKTPOJIBUTaTENb, YCKOpHTEIIN

JJIEMEHTApHBIX  YaCTHL, HMHIYKIHUOHHAs

neyb

IIpaxkTrueckue paboThI. N3yuenue

MarHMTHOTO TIOJS KaTyIIKH C TOKOM.
4315 HccnenoBanue JIEUCTBUSA  MTOCTOSHHOTO

Mar"gura Ha pamKy c TOKOM.
Hccnenosanue SIBJIICHUS

AJICKTPOMArHUTHON WHIYKITUN

KOJIEBAHMA 11 BOJIHBI

5.1

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarensHass cucrema. CBoOOmHBIE
Konebanus. ['apMoHMUYECKHE KOJIeOaHMS.
[lepmon, wacrora, ammumTyaa u ¢asza

KoJIeOaHu

[IpyxvHHBIA MasTHUK. MaremaTudecKkui

MasiTHHUK

YpaBHEHHE TapMOHWUYECKHX KOJICOAHUM.
Kunematnueckoe  u  AMHAMUYECKOE

OITMCaHKE K0JIe0aTEILHOrO JABHKCHU A

[IpeBpaiienue SHEpPruu npu
rapMoOHUYecKUX  KoieOaHusx.  CBs3b
aAMILTATY b KoJIeOaHMit HCXOIHOU
BEJIMYMHBI C aMIUIUTYyIaMH KoyieOaHui eé

CKOpPOCTH M YCKOPCHHS

Konebartenpupiii  koHTYp. CBOOOMHBIC
SJICKTPOMArHMTHBIC KOHGGaHH}I B
UACaTbHOM  KOJICOATEIIbHOM  KOHTYpE.
Amnanorus MCKAY MCXAHUUYCCKHMMU U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU.

®opmyna Tomcona




3aKOH COXpaHEHUs SHEPIuu B U1CAIbHOM

KoJieOaTeIbHOM KOHTYPE

BrinyxneHnbie MEXaHUYECKHE
KOJICOAaHUS. Pesonanc. Pezonancuas
KpHBasl. BrinyxeHHbie

SJICKTPOMArHMTHBIC KoJIeOaHHSI.

Ilepemennbiii  Tok. CuHYcOMOAIBHBIN

MEPEMEHHBIN TOK.

MontHocTh MIEPEMEHHOTO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA W HaIIPSAXKCHUSA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepenavya u motrpedIeHue AMeKTPUISCKOM
SHEPTUM. DKOJIOTMUYECKHE PHUCKH TpHU
MIPOU3BOJICTBE 3JIEKTPUUYECKON HSHEPTUH.
KynsTypa HCIIOIbL30BaHUsA

ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texauveckue ycTpomucTBa: ceiicmorpad,
BIEKTPUYECKHI 3BOHOK, JINHUA

aJIeKTpoIepeaayd

5.1.12

[Tpaktrueckue padotel. HccnemoBaHue
3aBHCUMOCTH NIEpUOJIa MAJIBIX KoJIeOaHU!
rpy3a Ha HUTH OT JJIMHBI HUTH U MAaCChI
rpy3a. MccienoBanue nepeMeHHOro TOKa
B enu u3 MOCJIE0BATEIHHO
COCIMHEHHBIX KOHJEHCATOPa, KaTYIIKH U

pesucropa

52

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnueckue BOJTHBI, YCIIOBHS
pacnpoctpanenusi. llepuox. CxopocTb
>21 pACIIpOCTpAaHEHHMs] M JUIMHA  BOJHBL
HonepeqHHe " OpOJO0JIbHBIC BOJITHBI
599 ###Par### ntepdepernus u nudpaxius

MCXaHNYCCKHUX BOJIH




5.23

3Byk. CKOpocTh 3ByKa. ' pOMKOCTB 3ByKa.

BricoTta Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CIIOBUS
I/IBHy‘IeHI/IH BHGKTpOMaI‘HI/ITHBIX BOJIH.
B3aumuas opuentanus Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

5.25

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, IPeIOMIICHUE, TOISIpH3anus,
mudpakuus, uatepdepenuus. CKopocTh

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHGHI/Ie SJICKTPOMArHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI pa,Z[I/IOCBHBI/I U TCIICBUACHUA.
Pagnomoxarmus. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKaIOLIEN Cpebl

528

TexHudeckue yCTpOUCTBA: My3bIKAJIBHBIE
UHCTPYMEHTBHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULUHE,
pajap, PpaguONpPUEMHMK,  TEIEBH30D,

anTeHHa, Tenedon, CBU-meyp

53

#HHPar##H#HOII TUKA

5.3.1

[IpsamonnHetHOE pacmpocTpaHeHue

CBETa B OJTHOPOHOM cpene. JIyu cBera

532

OtpaxeHne cBeTa. 3aKOHBI OTPAXKEHHUS
cgeta. [locTpoeHune H300pakeHHiA B TTIOCKOM

3epKaiie

5.33

[penomierne cBeTa. 3aKOHBI TPEIOMIICHHS
CBeTa. AOCOIIOTHBINI [oKa3areib

MMPpCIOMIICHUSA

534

Iomxoe BHYTPCHHEE OTPaKEHUE.
[IpenenbHbIid yrosl MOJHOTO BHYTPEHHETO

OTpaXKEHUS




5.35

Hucnepcust cera. CIlIOXKHBIM cocTaB

Ocnoro ceera. LlBer

5.3.6

CoOuparone ¥ paccenBarolve JHH3BI
Tonkasa ymH3a. POKYyCHOE pPacCTOSIHUE U
ONTHYECKast Cujaa  TOHKOM  JIMH3BL
IToctpoenue M300pakeHUH B
COOMpAIOIIUX U PACCEMBAIOUIMX JIMH3aX.
@opMya TOHKOW JIMH3BIL. YBEIUYCHHUE,

aBaeMoe€ JTUH30H1

5.3.7

[Ipenensr MPUMEHUMOCTHU

r€OMETPUYECKON ONTUKHU

5.3.8

WNurtepdepentiuss  cBera. KorepeHTHBIE
WUCTOYHUKUA.  YCIOBUS  HAONIOACHUS
MaKCUMYyMOB u MHUHHMYMOB B
MHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba3HBIX KOTCPCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakuus  ceera.  JudpaxkmmonHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MaKCHMYyMOB npu naJicHuN
MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PaKIMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus ceera

5.3.11

TexHuueckne yCTpOMCTBA: OYKH, JyNa,
¢doroanmnapar, NPOEKUMOHHBIM ammapar,
MUKpPOCKOII,  TEJECKON,  BOJOKOHHAS
ONTHKA,  JAu(pakIUOHHAs  pemeéTka,

TTOJISIPOU T

5.3.12

[Ipaktnueckue  pabotel.  M3mepenue
nmokasareJs npenomienus. MccienoBanue
CBOMCTB  W300paXeHW B  JIMH3AX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTynarsl TEOpHUU

OTHOCHUTCIBHOCTH: HHBapUaHTHOCTDH




MOAYJd CKOPOCTU CBE€Ta B BaKyyMC,

MPUHIIMI OTHOCUTEILHOCTUA DUHIITEHHA

OTHOCHUTENIHLHOCTD OIHOBPEMCHHOCTH.

6.2 3amemJieHHe BpPEMEHH M COKpalleHUe
JUTAHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBsA3b Macchl C PHEPrHUEHd W HUMITYJIbCOM

6.4 CBOOOJHON 4YacCTULBL. DHEpPrus TMOKOsS

CBOOOIHOI YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

@®ortonbl.  @opmyna [lmanka  cBsA3M
sHepruu (HOTOHA C €T0 YaCTOTOM. DHEprus

Y UMITYJIEC ()OTOHA

OTtkpbiTHE 51 UCCIICIOBAHNE
dbotoaddekra. Ombiter A.I'. CroneTona.

3akoHsl hoTordexTa

YpaBHeHue DOHHIITENHA IS
dboroadpdekra.  «Kpacnas  rpanuman

dorordpdekra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

Texauveckue ycTponcTa: (OTOIIEMEHT,
¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnbBITEI
Pesepdopna no uccinenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOACIIb aTOMa

7.2.2

[Toctrynater  bopa.  U3nyuenue u
norjomieHue (GOTOHOB TIPU  MEPEXOe
aToMa C OJHOTO YpOBHSI SHEPruu Ha

apyroi. Buasl  cmektpoB.  Cnektp

YpOBHEH SHEPTUU aTOMa BOI0PO/Ia




7.2.3

BomnHoBEIE cBoiicTBa 4actuil. BojgHBI Ae
Bpoiiss. KopnyckynsipHo-BOJIHOBOM
nyamusM. Jludpakiuus 5SIeKTpOHOB Ha

KpHUCTaJIIax

7.2.4

CrioHTaHHOE U BBIHYXXICHHOC U3JTYyYCHHC.

Y CTpoicTBO M MPUHIIMIT paOOTHI J1azepa

7.2.5

TexHudeckue yCTpoNCTBa: CIIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuyeckne pabotel. Habmonenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HaOMIONEHUS U PErHCTpaluu

SJIEMECHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PAIUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuio cocTaBa
paauoakTUBHOrO u3NMydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3Iy4eHHs.
BnusHue paauMoakTUBHOCTH Ha JKUBBIE

OpraHU3MBbI

7.3.3

OTkpplTHE  TPOTOHa U HEUTpPOHA.
Hyxnonnas monens siapa ['eiizenOepra —
WBanenko. 3apsa aapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacnaz. DIIeKTPOHHBIN "
MO3UTPOHHBIN  Oera-pacmaa.  [amma-
U3y4YeHHE. 3aKOH  PaJHOaKTHBHOTO

pacriaga

7.3.5

DHeprus CBSI3U HYKJIOHOB B sJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

SAnepuble peaxkuuu. JlemeHue U CUHTE3

sanep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbId

cuHre3. [IpoGiieMbl M  MEPCIEKTHUBHI




SAJIEPHOM  DHEPreTUKU. OKOJOTMYECKUE

aCTeKThI EPHON SHEPTeTUKH

7.3.8

DnieMeHTapHble  4acTullpl.  OTKpbITHE
[IO3UTPOHA. DyH1aMEHTAIIbHBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckne yCTpOMCTBA:  JTO3UMETP,
Kamepa BuiibCOoHa, SAIEpHBIA pPEAKTOp,

aroMHas Oomba

7.3.10

[Ipaktrueckue pabotel. HccnemoBaHue
TPEKOB YaCTHILL (mo TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Cospe3awmsi, spKHe

3BE3/IBI, INTAHETHI, UX BUAMMOE IBIIKEHUE

8.2

Conueunass cuctema. IlmaHeTsl 3eMHOU
prngI. HHaHeTbI-I‘I/IFaHTBI nu ux
CIyTHUKH, KapJIMKOBBIC TIAaHETHI. Maibie

Tena COTHEYHOH CUCTEMBI

8.3

Comnne, d¢ortochepa u armocdepa.

CoyiHeuHast akTUBHOCTD

8.4

Hcrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, pajinyc, TeMIeparypa,
170'¢ B3aMOCBSI3b. Huarpamma
«CTIEKTPAJIBHBIA KJIACC — CBETUMOCTbHY.
3BE3apI TIJIABHOH IIOCJIENOBATEIHLHOCTH.
3aBHCHMOCTh «MAacca — CBETHMOCTBY JUIS

3Bé3I[ IJIaBHOM noCaca0BaTCIIBHOCTHU

8.6

###Par###BuyTpeHHee CTpoeHuE 3BE3.
CoBpeMeHHBIE NPE/ICTaBICHUS 0
MPOUCXOXKACHUN W 3BOJIIOLUN COJIHL[a u

3BE3. DTanbl )KU3HU 3BE3]

8.7

Mineunbii Ilyth — Hama ['amakTuka.

CnupanbHasgs  cTpykTypa  l'anmaktukw,




pacupeneineHue 3BE3M, ra3a U IBUIM.
Ilonoxxeune wu nBuxkeHune CoiHIa B
lanaktuke. Ilnockas wu chepudeckas

MHOJICUCTEMBI | alaKTUKH

8.8

Tunelr ramaktuk. PanguorajakTuku U

KBa3apbl. YEpHBIE ABIPHI B IAPAX IAIAKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoi.
3akon XaO6na. Pas0eranue rajakTuk.
Bospact u paguyc Bcenennout, teopus
Bonbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmtabHast  cTpykTypa BceneHHoi.
Meraranaktuka. Hepeménnbie mpooiemsl

aCTPOHOMUU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

l.

I'.4. Msaxuwes, b. b. byxosues, H.H. Corckuit ®usuka 10 k1. Ousnka
10 xmacc. ba3oBblil u yrinyOaeHHbIN ypoBeHb. Y4eOHUK. MocKBa.
[Ipocsemenue, 2020 r.

I'.4. Msakumes, b.b. Byxosues, B.M. Yapyrun ®@usuka 11 kiacc.
ba3oBblit 1 yriryOneHHbIN ypoBeHb. YueOHuk. Mocksa. [IpocBernienue.
2020 r.

. A.Il. PeimkeBuy. COopHuK 3a1a4 no pusuke. Mocksa, poda, 2005 -

2019 .
Coopnuk 3a1au no ¢usuke s 9 — 11 knaccos. CocraBurens [.H.
CrenanoBa. M.: «IIpocsemenuey, 1996 r.

. 3aganus oOpazoBarenbHoro nopraia Pemry EI'D

METOJINYECKHUE MATEPHUAJIBI J1JId YYUTEJIA

6.

8.

9.

I'.4. Msxuwes, b. b. byxosues, H.H. Corcknit ®usuka 10 k1. ®uznka
10 knacc. ba3oBblii 1 yriyOJeHHbIH ypoBeHb. Y4eOHUK. MoOCKBa.
ITpoceemienune, 2020

I'.4. Msikuues, b.b. byxosues, B.M. HUapyrun ®usuka 11 knacc.
bazoBblii 1 yriry0eHHBIN ypoBeHb. YueOHHK. MockBa. [IpocBemieHue.
2020

A.II. PeimkeBud. CoopHUK 3a1a4 1o ¢pusuke. Mocksa, Jlpoda, 2005 -
2019 .

CoOopuuk 3ama4 no pusuke 1151 9 — 11 xkmaccon. CocraBurens [.H.
CrenanoBa. M.: «IIpocBemienne», 1996 r.

10. FO.A. CaypoB. ®usuka. [loypounsie pazpadbotku. 10 kiacc. [Tocobue

TSt 001Ie00pa3zoBaTenbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

11. FO.A. CaypoB. ®wusuka. [loypounsie pazpadotku. 11 kmacc. [Tocobue

TS 0011Ie00pa30BaTENbHBIX OpraHu3aluii. ba3zoBslil u yriryOiIeHHbII

ypoBeHb. Mockga. [Ipocsemenue. 2017 r.

12.CO0opHUK TECTOBBIX 3aJJaHUM ISl TEMATUUECKOTO U UTOTOBOTO KOHTPOJISL.

®usuka 10 knacc. M.: «uremwext-Lientp», 2004 r.

13.C.M. Augpromeukun, A.C. CnyxaeBckuii. Dusnka. « Konctpykrop»

CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kiaccel.

14. [Tocobue ns yuurenei. M.: [Ipocsemnienue, 2010



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

HNHuTepHeT-pecypcsl

1.
2.

3.
. ®usuka: komwreknusa oneIToB. http://experiment.edu.ru/

n A

N

Kuas ¢puzuka: odyuaromas mporpamma, http:/www.int-
edu.ru/soft/fiz.html

Ypoxku pusuku ¢ ucnoap3oBanueMm MaTepHeTa.
http://www.phizinter.chat.ru/

®dusuka.ru. http:// www.fizika.ru/

duzuka: QJICKTPOHHAA KOJUICKI MU OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Karanor ccpuiok Ha pecypcesnl o ¢pusuke http:// www.ivanovo.ac.ru/phys

. becnnatabie oOy4aromiue mporpaMmsl 1o Gpu3uke

http://www.history.ru/freeph.htm

JIaGopatopHbie paboThI 1o Gu3uke. BupTyanbHble 1abopaTopHbIE
pa6otsl. http://phdep.ifmo.ru

AHuManus (U3MYECKUX MPOIECCOB  OOBSICHEHUSIMHU.
http://physics.nad.ru

10.Dusnueckas YHIMKIIONE NS

http://www.elmagn.chalmers.se/%7eigor
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