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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3ylibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxe c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yuyeOHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alusIX Poccuiickoiu denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE TPOrPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOydatomuxcs 10—11 kimaccoB npu o0ydyeHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K rmiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yabTaTaM OOyYCHHUsI, a TAKKE
YUUTHIBAET HEOOXOAWMOCTh peajH3allii MEXKIPEAMETHbIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHBIE
e U3ydeHus: (PU3NKK Ha YpPOBHE CPEIHEro 00Iero oopa3oBaHus, MIIaHUPYyEMbIe
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 3aKOHaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromem Mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4YaeMBbIX XHMHEH, OHOJIOTHEH,
dbusndeckoit reorpadueir u actpoHommeit. lcmonp3oBaHWE W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHs] HOBBIX MATEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3yueHue
(bU3UKY BHOCUT OCHOBHOM BKJ1a/l B (DOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydaronuxcs, B (opMUpOBaHHUE yMEHUW MPUMEHATH HAYUYHBIM METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMM YUEOHBIX CCIIEI0BaHUM.

B ocHOBy Kypca Qpu3uku 11l ypOBHS CpEIHETr0 00IIero 00pa3oBaHus MOJIO0KEH
PAI UaeH, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

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



Hoesa eenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIHMana (PU3NUEeCKONM HayKH, OCMBICICHHE CBA3H Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypce puzuku mpeamnosiaraet 3HakoOMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJIOTHYECKUX TMPHUIIOKEHUM M3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »oskonocusayuu peanusyeTcs TMOCPEACTBOM BBEICHHUS AJIEMEHTOB
colepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXIEHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCSA (pu3mueckue Teopuu (PopMHUPOBAHUE TPEICTABICHUNA O
CTPYKTYpe MOCTPOEeHUSI (U3HUECKON TeopuH, posii (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/IE, TPAHUIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PM3UMKH peallu3yeTcsl MpPexae
BCEro 3a CUET OpraHU3alldHd IKCIEPUMEHTATBHOU AESTENbHOCTH O00YyYaroIIHUXCS.
J11st 6a30BOr0 ypOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3uKe OObEIUHEHBI B OOLIUI CIHCOK YYEHHMUECKHUX IMPaKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepeyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISICTCS yYaCTHUKAMU 00pa30BaTeILHOTO IMpoliecca
UCXOJIs1 U3 OCOOEHHOCTEW TIUIAaHMPOBAHUS U OCHalleHUs kaOuHeTa (usuku. [Ipu
3TOM OOECleunBaeTcsi OBJaJCHHE OOYYaIOUIMMHCS YMEHHMSIMH IPOBOAMTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEIOBAaHUS 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 MOAENbI0, MO3BOJIAIOIINE NPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYs 3HAHUS U3
pa3HbIX pa3nesioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbsACHEHHE MpOoTeKaHUsi (U3MYECKUX SBJICHMA W TPOLECCOB B OKpYXKarollen
KU3HU, TpeOyromme BbIOOpa (PU3MYECKOM MOACIM Il CUTyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBum ¢ TpedoBanusimu @I'OC COO k MaTepHalbHO-TEXHHUECKOMY
obecrnieueHni0 yuyeOHOro mpouecca 0a30BbId ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpenHero oOmero oOpa3oBaHMS JOJDKEH HM3y4YaThbCs B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKM WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe PpuU3MKu JOJKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 0OOpyJOBaHUE ISl BBIMIOJHEHHUS YKa3aHHBIX B TPOrpaMMme IO
bu3MKe yUSHUYECKUX MTPAKTUUECKUX PabOT M IEMOHCTPAIMOHHOE 000pYTI0BaHHE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MHUHUMAIbHOW JIOCTAaTOYHOCTH M OOECIEeYMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3Yy4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopatopHoe o00OOpyAOBaHME [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaTudeckue KOMIUICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

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

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUS ¥ (DOPMUPOBAHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY KAIOLTUM SIBJICHUSIM;

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

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

e (opmMupoBaHue TpenCTAaBICHUNW O PONM (PU3UKHU I PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTimkeHne dTUX TieNield 00eCTIeUrBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B

npoIriecce u3yueHus Kypca (GU3MKH Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHUKy, MOJICKYJSIpHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M SJIECMEHTHI 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
dusznyeckoil Monenblo, 3aJay, MOApPa3yMeBAIOUIMX CAMOCTOSTEIbHOE
co3aanue (HU3NMUECKON MOJIENH, aICKBAaTHOW yCIIOBUSAM 3a/1a4uH;

e TMOHMMaHUE€ (U3UYECKUX OCHOB M MPUHIUIIOB JAEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIuH,
onpeeseHusl JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

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

Ha wuzyuenue ¢usmku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
IPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHTENb J€JaeT BbHIOOp
pOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaJIbHBIX
0COOEHHOCTEH 00yYaIOIIUXCS.



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 (uU3NUeCKUX SBIEHUN U mpoueccoB. HayuHble rUmoTesbl.
dusnveckre 3aKOHbI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

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

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemeriienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaNIbHOW TOYKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

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 TOYKH IO 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.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOIO MOJ YrioM 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, MNPONUJEHHBIMUA TEJIOM 3a
MIOCJICIOBATENBPHBIE PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 711 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U cria TpeHus nokos. Koadduruent tpenus.
Cuiia conpOTUBIIEHUS PU JIBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JIBU>)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 TAJCHHM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXpaHEHUs HMITYJIbCA.
PeaktuBHOE NBUKEHHE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

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

[TorenuunanbHas SHEprusl. [TorenunanbHas SHEPrus YIIPYTO
nehopMUpoBaHHON NPy KUHBL. [ToTeHIManbHAas SHEPT U Tea BOJIN3HU MOBEPXHOCTU
3emuu.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON 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 IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgekyasipuas Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoOJEnu CTPOEHUsl Ta30B, XUIAKOCTEH 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

OmnbITeI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nuIroCTpupyromas Npupoay JaBJICHHS 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 TEMIEPATypPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAJIBHOrO  rasza. Buabl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

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

W3meHeHne BHYTpPEHHEH HSHEpruy Teja IMpU COBEPIICHUH pPaOOThI: BBUIET
npoOKu 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 konjaeHncauus. Mcnapenue u kunenue. AOCoIOTHAA U
OTHOCUTEIIbHASA BJIAXHOCTh BO31yxa. HacelmeHHbI map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUS.

Teépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpucraiuiel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayuM3anus. Y AelibHas TerioTa miasieHus. CyOaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHn4eckrue yCTpPOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TMOJYYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, 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.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuka
OnexTpusanus Tei. JNEKTPUIEeCKUi 3apsa. [[Ba Buaa 3JIEKTpUYECKHX 3apsiI0B.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYHNPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnojs. [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabota cui anexTpocratudeckoro noiis. [lorernuan. PasHocTh MOTEHITATOB.
[IpOoBOOHUKN W JHUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tose. [[uanexkrpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

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

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

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

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

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHHWE HMCTOYHHMKA TOKA.
3axoH Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

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

DneKkTpuYecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

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



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIM
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 ITPOBOIHUKOB.

[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, n1abopamopnvie pabomol

M3yueHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

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

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce oCyIIEeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, runoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

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

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE 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 XOJIOJUIBLHUK, KOHJIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaJbBaHUKA.

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 MarHuTHOM wWHAyKUuMH. KapThHa JIMHUKA MAarHUTHOW HWHAYKLIHWMU TIOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ 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. ODJEKTPOJBIKYILAs Cujla HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu Papajes.

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

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOJIBHXKYILIAS — CHUJA
CaMOWHYKIIHH.

DHEPrust MAarHUTHOTO TOJISI 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 CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA 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 TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

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

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJACTBE 3eKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCEIHEBHOM KU3HMU.

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOJHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuiui sxcnepumenm, n1abopamopnvie 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 31eKmMpoOMaAZHUNHbIE 60IHbL

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

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

DONEeKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME DIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

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

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUHUK 3BYKa.

Habnronenue otpaxeHus 1 NpesIoMIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue 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
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK 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 OTPaKECHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparoniye 1 paccenBaroniue JMH3bL. ToHKas J1uH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKas cuia TOHKOW JUH3BL. [locTpoeHne n3odpakeHuid B cOOMpAIONINX U
paccenBaromux JguH3ax. Dopmyra TOHKOW JIMH3BI. Y BEJIMYCHUE, TABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

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

Llemoncmpayuu

[IpssMONMHENHOE paCpOCTPAHEHUE, OTPAKEHUE M MPEJIIOMIIEHUE CBETa.
OnTtuyeckue mpuodOpHI.

[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 IPU3MBI.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

W3mepenne nokasaress NpesioMIIeHNs CTEKJIA.



HccnenoBanre cBOMCTB M300paXXE€HUM B JIMH3AX.
Hab6mronenue nucnepcun cBera.

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

CBs13b Macchl € PHEPruer U UMIYJbCOM PEISTUBUCTCKOM 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 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotordekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekra.

Ceeroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHILI.
[InanerapHas moxpens aroma. [loctynatel bopa. M3myueHune u moriyiomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha ApYyroi. Buabl
criekTpoB. CIEKTp YPOBHEW 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, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Mopuenb onsita Pesepdopra.

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
paanoaktuBHOCTH. OnbITh Pezepdop/ia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nyuenusi.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaJOaKTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykimonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

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

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

Snepnbie peakunu. [lenenue n cuHTes Aaep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. ENUHCTBO (pu3nueckoil KapTUHBI MUpA.

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

Llemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, i1abopamopHule 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, MUX BHUIAUMOE
JBUYKEHUE.

CosHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTB». 3BE3/bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TIJIABHOM IOCJIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

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

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
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.

O0o01marmee MOBTOpPeHUE

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M TUYECKOM chepax AeSITEIHPHOCTH YeJI0OBEKa, POIb K MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTHHE MHUPA, poJib (PU3MUECKON TEOpru B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue MIONaau 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 TBEPABIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, TeHEepaTop MEepEeMEHHOIO TOKa,
SNICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEuHas 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, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «Pu3nka» J0IKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroIIMXCS PYKOBOACTBOBATHCA
c(OpMUPOBAHHON BHYTPEHHEW TO3MLMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  yOEXJEHMI, COOTBETCTBYIOLINX
TPaJUIIMOHHBIM HEHHOCTSM POCCHUUCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA M OIBITA ACATEIBHOCTH B MPOLECCE PEaJu3allii OCHOBHBIX HAIPABICHUN
BOCIIMTATEIbHOU EATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETOBEUECKUX T'yMaHUCTHYECKUX U
JEMOKPATUYECKUX [IECHHOCTEH;

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

yYMEHHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C
uX (QyHKIHSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOU 1EATEIBHOCTH;

2) IaTPpHMOTHYECKOI0 BOCIIUTAHMA:

c(OpMHUPOBAHHOCTH POCCUNCKOMN 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 MOBEICHUS;

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 MpodheccroHaNIbHON esATEeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymyiel mpodecCuu 1 peaTn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3KMKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYphl, OCO3HaHHE TJ100aIbHOTO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JIEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHMA 1EJIeW YCTOMYHUBOrO Pa3BUTHUS 4EJIOBEYECTBA;

paclIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJIEHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

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

OCO3HAaHUE LIEHHOCTUM HAYYHOU JESATENbHOCTH, TOTOBHOCTh B IPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBISITh IPOEKTHYIO U UCCIIE0BATENbCKYIO ACSITENbHOCTD
VHIUBUyQJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aAKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalr3a UMEIOIIUXCS
MaTepUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
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 OOIIEHUE HAa ypOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CHUTyalludi W CMSAT4YaTh
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 KaXKIOI0 WICHA KOJIJIEKTUBA,;

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

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;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaIUsIX, IPOSIBIISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanus:

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

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

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B oO0JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3€ 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 MIPOTPAMMBI IO
dbuzuke IS YPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOydaromuxcs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJICKT, MIPEAOIaTr AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

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

BHYTpEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATHBHOCTh, YMEHHUE EHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh 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 00YUYAIOIITUXCSl YMEHUMN:

JEMOHCTPHUPOBATh Ha MPUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

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



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE,
CBOOOJIHOE MaJI€HUE TEJI, IBHXKEHHE MO OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBHE
Ten, auddys3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKHUAKOCTEH M TBEPABIX TeI,
u3MeHeHue o0bEéMa Ted MpU HarpeBaHuUW (OXJIAXKIEHHH), TEIJIOBOE PaBHOBECHUE,
UCIIAPEHHUE, KOHJCHCALUS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa, ITOBBIICHUE JABJICHUA I'a3a NPHU €r0 HArPEBAHUM B 3aKPBITOM COCYJE,
CBSI3b MEX/y ITapaMeTpaMH COCTOSIHUS ra3a B M30IIPOLECCAX, IEKTpU3ALUS TeE,
B3aUMO/JICCTBUE 3aPS/IOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYMHBI:
KOOpAMHATA, MIyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasl DHEPrus, NMOTCHIHAIbHAS JHEPIUs, MEXaHUYECKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JTAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTUMU
BEJIIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHME Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUs XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(p(UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTAaTeNsl; MpPH OMHCAHUU
IOPaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUS W E€OUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYIO BEJIMUHUHY C APYTUMH BEIMUUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 0151, NOTEHINAJI, PA3HOCTh NOTEHLMAJIOB;
IpU ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMS] M EJUHMIIBI; YKa3blBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JaHHYIO (PU3NYECKYIO BETUUYHHY C IPYTUMH BEIMYMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHUS HMILYJIbCa,
NPUHLHNIN CYNEPNO3ULINUNA CHJI, HPUHUUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETHUYECKOM DHEPTUM TEIUIOBOIO JABUKEHMS MOJIEKYJ C
a0COJIFOTHON TeMIepaTypoi, NEPBbIN 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsia, 3akoH KysloHa, mpu S3TOM pas3nvyarh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacCHOr0 MCIHOJIB30BaHUS 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 IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY10BaHUsl, TPOBOAUTD OIBIT U (POPMYJIHPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3YIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH B BUJIE
TabNIUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yJIbTaTaM HCCIEA0BAHUS;

co0iroAarh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOrOo SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pya0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (pr3MUecKne 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJa4u
BBIOMpaTh (PU3NUYECKYI0 MOJIEIb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOAUMbIEe I €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAaYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCII0JIb30BATh MIPH PEIICHUH YUYEOHBIX 3a/1a4 COBpEMEHHbIE NH(GOPMAIIMOHHBIE
TEXHOJIOTHH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAUUN U NPEICTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJIAPHOM WH(GOpMAaLMU, TOIYYCHHOM W3 Ppa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOIy4aeMyI0 HH(OPMAIIHUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
obecnieyeHrss 0€30MaCHOCTH IMPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHNUS HOPM SKOJOTUYECKOTO
MOBEICHUS B OKPYIKAIOIIIEH Cpejie;



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

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

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHMpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B INPAKTUYECKOW NEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa NMpPH PEIIEHUU (PU3UUECKUX
3azay;

pacrno3HaBaTh (pU3nMUecKHe SBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOU (DPM3UKH: IJIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXYIUMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUA U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepennus, audpakuus W TONSPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuiit 3gdext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJOPOJA, C€CTECTBEHHAas M MCKYCCTBEHHas

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

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (PU3NYECKHUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYLIKHA, 3HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJIEH, NEPUOJ 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 HCTOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHWS W CIUHUIIBI, 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, IEPHUOJ MOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTUMHU BEIUYHMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIINUUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (PU3NUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENIBHOIO U MMAPATUIEIBHOTO
COCAUHEHHsI TNPOBOJHUKOB, 3akOoH Jlkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHH, 3aKOH MPSIMOJINHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE ODWHINTeWHa i pororddekra,
3aKOH COXpAHEHMsI SHEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpu 3TOM paziindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULBbI, OOJIACTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBATh H300paXKEHUE, CO3/1aBAEMOE IIOCKUM 3€pKaJIOM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBath npodieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 NPEIJIOKEHHOTO 000pY10BaHMs1, 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 KOHCTPYHMPOBAaTh YCTAHOBKY, (DUKCHpPOBATh PE3YJIbTAThl
MOJyYeHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnMil U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEOBAHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUIN B
pamMKax y4eOHOTrO SKCIHEPHMEHTa, Y4YEeOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemath pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNbIo,
UCHOJB3YS (PU3NUECKHE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4l
BBIOMpaTh (PU3NUYECKYI0 MOJIEb, BBIJACIATh (DU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOuMbIe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OLICHUBATh PEaJbHOCTH
MOJIy4YE€HHOT0 3HaUY€HUs (PU3HUECKON BEIMYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCY’KIEHUH C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTUH [JISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIPETAUN U IPEICTABICHUSA
y4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOpMALMU, TOIYYCHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIyYaeMyI0 HH(OPMAIIHUIO;

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

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

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHnss 0€30MacHOCTU MpU OOpallleHHHu C MNpudopaMu M TEXHUUYECKUMHU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTrO
MOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM pPAa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TpPyNIbl, PALMOHAIBHO PpACHpENEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne n/m P Kontpoabnbsie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MTO3HAHUS 2 bubmorexa [IOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Humasika 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1672
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBBL TEPMOAHMHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ dazoBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bubmunoreka LIOK

4.1 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmuoreka [IOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Paznea 1. JIEKTPOANHAMUKA
11 MarunuTtHoe noje. JeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41¢c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkHe U 3JEKTPOMarHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
Bbubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

31 OCHOBBI crielIUaIbHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa OK

https://m.edsoo.ru/7f41c97¢



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

bubmunoreka LIOK

4.2 C 4
ThoctHe atoma https://m.edsoo.ru/7f41c97c¢
but6mmoreka [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maro1iee MOBTOPEHUE 4 ngg;f::;;gg}i 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoaunuecTBO Yyacon Jara
JeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTelbHbIE
n/ Tema ypoka Bcer  KouTpoabn IIpakTnyeck  HM3Y4YeHH pecypebt
n 0 ble padoThI ne padboTbl A

®dusuka — Hayka o
npupojae. Hayunsie
METO/bI TIO3HAHUS
OKPY KaroIIero
Mupa

bubmmoreka IIOK https://m.edsoo.ru/ff0c32¢2

Posb u mecTo
¢uzuku B
¢dbopmupoBaHUU
COBPEMEHHOM
HAay4YHOM KapTUHBI
MUpa, B
MPAKTUYECKOMN

e TETbHOCTH

B0 (S7

bu6mmoreka [IOK https://m.edsoo.ru/ff0c33e6

Mexaandeckoe
JIBHOKCHHE.
OTHOCHUTENILHOCTD
MEXaHNYECCKOI'O
JBUKCHUS.
[Tepememenue,
CKOPOCTb,
YCKOpEHHe

butmoreka ITOK https://m.edsoo.ru/ff0c3508



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

PaBHOMepHOE
NPSAMOJIMHEHHOE
JBUYKEHUE

but6mmoreka [{OK https://m.edsoo.ru/ff0c3620

PaBHOyCKOpeHHOE
IIPSMOJIMHEMHOE
JBUYKEHUE

butnuoreka ITOK https://m.edsoo.ru/ff0c372e

CBoOonmHOEe
MaJicHuE.
Yckopenue
CBOOOIHOTO
ImagacCHUus

bubmuoreka ITOK https://m.edsoo.ru/ff0c39cc

KpuBonuneiinoe
JBUKECHHE.
JIBr>xeHue
MaTepHalbHOU
TOYKH I10
OKPY’KHOCTH

bubmuoreka ITOK https://m.edsoo.ru/ff0c3ada

[TpuHIMn
OTHOCUTEITbHOCTH
lanunes.
NuepuuanbHbie
CUCTEMBI OTCYETA.
[TepBblii 3aK0H
HeroTona

bubmuoreka [TOK https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina.
[TpuHIMn
CYTEePITO3UITIHI
cui. Bropoii 3akoH
Hrrorona misg

but6mmoreka [IOK https://m.edsoo.ru/ff0c3be8



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

MaTepHaIbHOU
TOYKH

10

Tperuit 3akoH
HrroToHa nis
MaTepHUAIbHBIX
TOUEK

bubmmoreka [TOK https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHPHOTO
taroteHus. Cuna
TspkecTu. [lepBas
KOCMHYECKast
CKOpPOCTb

bubmuoreka [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocrtu.
3akoH ['yka. Bec
Tena

bubmuoreka [TOK https://m.edsoo.ru/ff0c3e18

13

Cwuna TpeHus.
Koaddumnuent
Tpenus. Cuia
CONIPOTUBJICHU A
Ipu ABUKCHUU
TEJ1a B dKUAKOCTHU
WJIU Ta3e

bu6mmnoteka LIOK https://m.edsoo.ru/ff0c3£76

14

IToctynarensHoe u
BpalaTeiabHOE
JIBHKCHHUE
a0COJIIOTHO
TBEPAOIO TENA.
MOMEHT CHUIIBL.
IIneyo cumisl.
VcaoBus

bu6munoreka LIOK https://m.edsoo.ru/ff0c41a6



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

paBHOBECHS
TBEPJIOTO TENa

15

Nmmynse
MaTepHaIbHOU
TOYKHU, CUCTEMBI
MaTepualbHbIX
Touek. Mmmynse
CUJIBL. 3aKOH
COXpaHEeHUs
HMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

but6mmoreka [IOK https://m.edsoo.ru/ff0c43d6

16

PaboTa n
MOIIIHOCTb CHJIBI.
Kunernueckas
SHEPTHUs
MaTepuaibHON
tTouku. Teopema 06
H3MCHCHUU
KHHETUYECKOM
SHEPTHH

bubmuoreka I{OK https://m.edsoo.ru/ff0c4502

17

ITorennuanpHas
SHEPTHUs.
ITorennuanpHas
SHEPrus yrupyro
nehopMUPOBAHHON
NPy KUHBI.
IToTennuanpHas
SHEpTHUs Tena

but6mmoreka IIOK https://m.edsoo.ru/ff0c461a



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

BOJIU3U
MTOBEPXHOCTH
3emnn

18

IToTennuanbHbIC U
HEIOTEHIMAJIbHBIE
cribl. CBS3b
paboThl
HEITOTSHITATLHBIX
CHJI C U3MECHEHHEM
MEXaHUYeCKOM
SHEPTUH CHUCTEMBI
TeNl. 3aKOH
COXpaHEHUs
MEXaHUYEeCKOMU
SHEpPruu

bu6mmoreka IIOK https://m.edsoo.ru/ff0c478¢

19

Jlaboparopuast
pabora
«HccnenoBanue
CBSI3U pabOTHI
CHJIBI C
W3MCHCHUEM
MEXaHUIECKOM
SHEPTUH TeJla Ha
npuMepe
pacTsKEHUs
PE3UHOBOTO
KTyTay

https://infourok.ru/prezentaciya-po-fizike-na-temu-
laboratornaya-rabota-issledovanie-zavisimosti-sili-
uprugosti-ot-udlineniya-zhguta-izmerenie-zhest-
3017765.html

20

KonTponbnas
pabota mo Teme

but6mmoreka [IOK https://m.edsoo.ru/ff0c4b74



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

«Kunemaruxka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

21

OcHoBHBIC
IIOJIOKCHUS
MOJICKYJISIPHO-
KHHETHYCCKOM
TEOPHH.
BpoyHoBckoe
JBUKCHHE.

Huddysus

but6mmoreka LIOK https://m.edsoo.ru/ff0c4dc2

22

Xapakrep
JIBIDKCHUS U
B3aUMOJICUCTBU
YaCTHI[ BEIISCTBA.
Mopenu cTpoeHus
ra3oB, >KUIKOCTSH
U TBEPIBIX TN

https://www.youtube.com/watch?v=w169SxS_5To

23

Macca mosekyi.
KomuuecrBo
BEIIIECTBA.
IlocTossHHAs
ABoraapo

https://www.youtube.com/watch?v=hXklYZZYfz4

24

Tennosoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana

https://www.youtube.com/watch?v=IjFjawJXZTY



https://m.edsoo.ru/ff0c4dc2

TeMIIeparyp
Lenscus

25

Wneanbueiii ra3 B
MKT. OcHoBHOe
ypaBHenue MKT

bubmunoteka LIOK https://m.edsoo.ru/ff0c4fde

26

AGcooTHas
TeMIieparypa Kak
Mepa cpeHen
KWHETUYECKOU
SHEPTUH JIBHXKCHUS
MOJIEKYJI.
VYpaBHeHue
Menneneena-
Knaneiipona

bubnuoreka ITOK https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHA.
I"a30BEIC 3aKOHEI

https://www.youtube.com/watch?v=CKgaBHejsXE

28

JlaGopaTtopHas
pabora
«HccnenoBanue
3aBUCUMOCTH
MEXIY
napameTpamu
COCTOSIHUS
pa3peKeHHOTO
raza»

https://www.youtube.com/watch?v=N8RpIGy_60A

29

H3onporeccer B
UJealbHOM rase u
ux rpadugeckoe
Mpe/ICTaBICHHE

but6mmoreka IIOK https://m.edsoo.ru/ff0c570e



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

30

BryTtpeHHss
SHEprus
TEPMOJUHAMHUYECK
Ol CUCTEMBI U
CIOCOOBI €€
U3MCHCHUS.
KonuuecTBo
TEIUIOTHI U paboTa.
BryTtpeHHss
SHEprus
OJIHOATOMHOTO
UJealIbHOTO Ta3a

bubmmoreka [IOK https://m.edsoo.ru/ff0c5952

31

Buanl
TEIUIONEPEIAUn

bubnuoreka ITOK https://m.edsoo.ru/ff0c5¢36

32

VnenpHas
TEMI0EMKOCTD
BCIIECTBA.
KomnuectBo
TEIJIOTHI TPU
Teronepeaaye.
AnmabaTHBIA
nporuece

bubnuoreka ITOK https://m.edsoo.ru/ff0c5¢36

33

IlepBblit 3ak0H
TEPMOJAVHAMUKHY U
€ro NMPUMEHEHHE K
u3oIpoueccam

bubmuoreka IIOK https://m.edsoo.ru/ff0c5efc

34

HeobparumocTs
IIPOLIECCOB B
npupoje. Bropou

bub6munoteka LIOK https://m.edsoo.ru/ff0c6230



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

3aKOH
TEPMOIUHAMUKHA

35

[TpuHIMI
neiicreust u KITJI
TEIJIOBOM MAIlIMHBI

butmmoreka ITOK https://m.edsoo.ru/ff0c600a

36

[uxn Kapno u ero
KT

https://www.youtube.com/watch?v=SpfvcstJ1Zc

37

OKOJIOTHYECKHE
poOIeMbI
TETUTOHEPTETUKH

https://nsportal.ru/shkola/fizika/library/2013/05/15/te
plovye-mashiny-i-ekologicheskie-problemy

38

O6006maromui
YPOK
«MomnekynsipHas
¢usuka. OCHOBBI
TEPMOJIUHAMUKI

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

39

KoHnTponbHas
pabota mo Teme
«MomnexkynsipHas
¢usuka. OCHOBBI
TEPMOJUHAMUKI

but6mmoreka IIOK https://m.edsoo.ru/ff0c6a50

40

[TapoobpazoBanue
Y KOH/ICHCAITHSL.
Ucnapenue u
KHTICHNE

bubmuoreka I{OK https://m.edsoo.ru/ff0c63b6

41

AbGcomroTHas U
OTHOCHUTCJIbHAsA
BJIA’KHOCTH
BO3/IyXa.
Haceiiennsriit nap

bubmunoteka LIOK https://m.edsoo.ru/ff0c64d8



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

42

TBépnoe Teno.
Kpucramnmueckue
1 aMop(QHBIC TeTa.
AHM30TpONIUA
CBONCTB
KPUCTAJLJIOB.
Kunkue
KpHUCTAJLIBL.
CoBpeMeHHbIE
MaTrepuabl

but6mmoreka IIOK https://m.edsoo.ru/ff0c65f0

43

IInaBnenune u
KPUCTAJUIU3ALIUSL.
VaennHas TerjioTa
MJIaBJICHHUS.
CyO6numarus

butmoreka ITOK https://m.edsoo.ru/ff0c6708

44

YpaBHeHue
TEILIOBOro OajlaHca

bubmuoreka [{OK https://m.edsoo.ru/ff0c6820

45

DJIeKTpu3anus Tell.
DJIEKTPUUYECKU I
3apsa. J(Ba Bunma
AIEKTPUUYECKUX
3aps/i0B

bu6mmoreka [IOK https://m.edsoo.ru/ff0c6bec

46

[IpoBoaHUKH,
TUDJICKTPUKU U
MTOJTYTIPOBOTHUKH.
3aKOH COXpaHEHUs
AIEKTPUUYECKOTO
3apsna

bubmuoreka ITOK https://m.edsoo.ru/ff0c6bce



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

47

Bzaumopneicteue
3aps0B. 3aKOH
Kynona. Toueunsrit
BIEKTPUYECKUI
3apsn

bu6mmoreka IIOK https://m.edsoo.ru/ff0c6ced

48

Hanpsiox€nHaocThb
AJIEKTPUYECKOTO
nosst. [Ipunun
Cynepno3uIuu
AIEKTPUYECKUX
nonei. JInauu
HaNPsHKEHHOCTH

but6mmoreka LIOK https://m.edsoo.ru/ff0c6df2

49

PabGoTa cun
AIIEKTPOCTATHUECK
Or0 MOJIS.
ITorenmuma.
PaznocTth
MMOTEHIINAJIOB

but6mmoreka IIOK https://m.edsoo.ru/ff0c6f00

50

[IpoBogHMKY 1
IUDJIEKTPUKU B
JJIEKTPOCTATHYECK
OM IIOJI€.
Jusnexrpudeckas
IIPOHULIAEMOCTD

bu6munoteka LIOK https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCTb.
Konnencarop

bubmunoteka LIOK https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTh
MJI0CKOTO
KOHJIEHCATOopa.

bu6mmoreka [IOK https://m.edsoo.ru/ff0c72¢0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

OHeprus
3apsHKEHHOTO
KOHJICHCATOpa

53

Jlaboparopuast
pabora
"U3mepenue
BIIEKTPOEMKOCTH
KoHAeHcaTopa"

https://www.youtube.com/watch?v=0nSGE97HxYA

54

[TpuHIMn
JEUCTBUSA U
MIPUMECHECHUE
KOHJICHCATOPOB,
KOIHUPOBAJILHOTO
amnmapara,
CTPYHHOTO
MpUHTEpA.
DNEeKTPOCTAaTUYECK
asi 3aluTa.
3a3zemJiieHue
AIIEKTPOIPUOOPOB

https://www.youtube.com/watch?v=0WEWQXtfStc

55

DNEeKTpUYECKUi
TOK, YCJIOBHSI €T0
CYILIECTBOBAaHUSI.
ITocTostHHBIN TOK.
Cuna Toka.
Hanpsioxenue.
ConportuieHue.
3axod Oma i1t
y4acTKa Lenu

https://www.youtube.com/watch?v=txKaOPs9PCs




56

[TocnenoBarenbHOE
, TApaJlIeIIbHOE,
CMEIIaHHOE
COCIMHEHUE
MIPOBOTHUKOB.
Jlaboparopuast
pabora «M3yuenue
CMEIIaHHOTO
COCANHCHUA
PE3UCTOPOBY

but6mmoreka LIOK https://m.edsoo.ru/ff0c74£0

57

Pa6ora u
MOIIIHOCTD
ANEKTPUUYECKOTO
TOKa. 3aKOH
Jxoyns-Jlenma

butmmoreka ITOK https://m.edsoo.ru/ff0c7838

58

3akon Oma ais
MOJIHOMN
(3aMKHYTOI)
BJIEKTPUYECKON
uenu. Kopotkoe
3aMbIKaHUE.
JlaGopaTtopHas
paborta
«3mepenune D/1C
HMCTOYHHUKA TOKA U
€ro BHYTPEHHET0
COMPOTHUBIICHUSD)

but6mmoreka [IOK https://m.edsoo.ru/ff0c7ae0

59

DJIEKTpOHHAA
MMpOBOANMOCTD

https://www.youtube.com/watch?v=KrkljLIDvkI



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

TBEPABIX METAILJIOB.

3aBUCHMOCTh
COIPOTUBIICHUS
METaJIJIOB OT
TEMIIEPATypBhI.
CBepxIpoBoAUMOC
Th

60

DJIEKTPUUYECKU I
TOK B BaKyyMe.
CaoiicTBa
DJIEKTPOHHBIX
IIy4KOB

https://www.youtube.com/watch?v=8jufuFNHXJY

61

[TonynpoBoaHuKH,
UX COOCTBEHHas U
MpUMeCHast
IIPOBOAMMOCTD.
CaoiicTBa p—n-
nepexo/a.
[TonynpoBOAHUKOB
bIe PUOOPHI

bu6munoteka LIOK https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUYECKUil
TOK B pacTBOpax u
pacrmiaBax
3JEKTPOJIUTOB.
DJIEKTPOJIUTHYECKA
sl TUCCOLIMAIIHS.
DIIEKTPOJIN3

butmmoreka ITOK https://m.edsoo.ru/ff0c82ba

63

DNeKTpUYECKUil
TOK B Ta3ax.

bu6munoteka LIOK https://m.edsoo.ru/ff0c84ae



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

CaMOCTOSTCIIBHEIN
u
HECAMOCTOSTEIbHEI
1 paspsia. Mosaust.
IInazma

64

DNEeKTpUYECKue
MPUOOPHI U
YCTPOMCTBA U UX
MPaKTUYECKOE
MIPUMEHEHHE.
IIpaBuna TeXHUKU
6e30macHOCTH

but6mmoreka IIOK https://m.edsoo.ru/ff0c86fc

65

O06o00maromumii
YPOK
«DNEKTPOIMHAMUK
a»

but6mmoreka IIOK https://m.edsoo.ru/ff0c88be

66

KonTponbnas
pabora 1o Teme
«DneKTpocTaTUKa.
[TocTostHHBIM
AIEKTPUYECKHI
TOK. Toku B
Pa3IUYHBIX
cpenax»

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

67

Pe3epBHbIii ypok.
KoHnTponbHas
pabota mo Teme
"DNeKTPOIMHAMUK

a

butnuoreka ITOK https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

Pe3epBHblii ypok.
O06o00maromuii
ypok 1o temam 10
KJlacca

68

but6mmoreka IIOK https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/
1|

Tema ypoka

KoanuecTBO 4acoB

Bcer
0 e padoThI

KonTtpoabHbl

IIpakTHYecKHu
e padoThI

Jara
H3y4YeHH
|

JJleKTpOHHBbIe HU(PoBbIe 00pa3oBaTebHbIE
pecypcsbl

ITocTostHHBIC
MarHMThl U UX
B3aHMOJICHCTBHE.
MarauTHoe II0JI€.
BekTtop MaruuTHOM
UHAYKIWU. JIuHumn
MarHUTHOM
WHITyKIIAA

bu6mmoteka LIOK https://m.edsoo.ru/ff0c9778

MarauTHoe moje
MPOBOJHHUKA C
TOKOM. OTIBIT
Opcrena.
B3aumonelictBue
MIPOBOJIHUKOB C
TOKOM

bu6mmoreka IIOK https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHas
pabora «3yuenue
MarHUTHOTO TIOJISI
KATYIIKU C TOKOM»

bu6mmoteka IIOK https://m.edsoo.ru/ff0c98fe

JeiicTBue
MarHUTHOTO TIOJIS
Ha MTPOBOJTHUK C
TokoM. Cuta
Awmmnepa.

bu6mmoteka IIOK https://m.edsoo.ru/ff0c9acO



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

Jlaboparopuast
paborta
«Hccnenosanue
JNIEUCTBUS
MMOCTOSIHHOTO
MarHnTa Ha paMKy C
TOKOMY

JeiicTBue
MarHUTHOTO TIOJISI
Ha JIBUKYIIYIOCS
3apsHKCHHYIO
yactuny. Cuna
Jlopenua. Pabora
cuibl JIopeHna

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

DJIeKTpOMarHuTHast
nHayknus. [Torok
BEKTOpPa MarHUTHOMN
unaykouu. 9/1C
MHIYKIUH. 3aKOH
3JIEKTPOMATrHUTHOMN
nnayknuu dapanes

https://www.youtube.com/watch?v=2vGT5YICEtk&t
=32s

Jlaboparopuast
pabora
«HccnenoBanue
SIBIICHUS
3JIEKTPOMATrHUTHOMN
WHIYKIA»

bubmuoreka I{OK https://m.edsoo.ru/ff0cal50

NHAYyKTUBHOCTS.
SBiaenue

bubmuoreka I{OK https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

CaMOUHIYKIMH.
SAC
CAMOMHYKIUH.
DHeprus
MarHUTHOTO TOJIS
KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE
noJie

TexHuuueckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:
IIOCTOSIHHBIC
MAarHuThl,
QJICKTPOMArHuTHI,
ANEKTPOABUTATENbD,
YCKOPUTEIH
3JIEMEHTaPHBIX
YacTHll,
MHIYKIIMOHHAS
II1€Yb

https://www.youtube.com/watch?v=T-xooUXMS5A

10

O6o0maromuii ypok
«MarauTHOE 110JI€e.
DJIeKTpOMarHuTHast
WHITyKIHASD

bu6mmoteka IIOK https://m.edsoo.ru/ff0cab82

11

KonTponbnas
pabora 1o Teme
«MarnuTtHoe 1nosne.
DJIeKTpOMarHuTHast
WHIYKLIUS

bu6mmoteka IIOK https://m.edsoo.ru/ff0cad58



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

12

CBobOoHBIC
MEXaHUYECKHe
KoJieOaHusI.
I"apmonunueckue
KoJIeOaHusI.
YpaBHeHue
rapMOHUYECKHUX
KoJeOaHuH.
[IpeBpaiienue
SHEPTUU

bu6mmoreka LIOK https://m.edsoo.ru/ff0caf06

13

Jlaboparopuast
pabora
«HccnenoBanue
3aBHCHMOCTH
nepuoja Majbix
KoJieOaHuH Tpy3a Ha
HUTH OT JJIUHBI
HUTHU U MacChl
rpy3a»

https://www.youtube.com/watch?v=gUgTti2Qkgk

14

KonebarenpHbIi
KoHTYp. CBOOOTHBIE
AJIEKTPOMArHUTHBIC
KoJIcOaHMs B
HJeaIbHOM
K0JIe0aTeIbHOM
KOHTYpe. AHAJIOTHs
MEXITy
MEXaHHUYECKUMH U

bu6mmoteka IIOK https://m.edsoo.ru/ff0cb820



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

ANEKTPOMArHUTHBIM
U KOJIeOaHUSIMU

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
DHEPIUU B
ueaIbHOM
KoJ1e0aTeIbHOM
KOHTYpE

bubmuoreka [{OK https://m.edsoo.ru/ff0cb9cd

16

IIpencrasnenue o
3aTyXarolux
KoJIeOaHMSX.
BrinyxneHnbie
MeXaHUYECKHUE
KoJIcOaHHsI.
Pe3onanc.
BriHyXCHHBIE
ANEKTPOMATrHUTHBIC
KoJieOaHus

bu6mmoteka IIOK https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunycounganbHbIN
[IEPEMEHHBIN TOK.
MontHocTh
MEPEMEHHOTO TOKa.
AMIMTy1HOE U
JEWCTBYIOIIIEE
3HAYCHHUE CHUJIBI
TOKa U HaNpsHKEHUS

Bu6nuoteka LIOK https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
IIpousBoxacTso,

https://www.youtube.com/watch?v=Ylu5B8Rxg2U



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

nepenava u
notpebeHue
AJIEKTPUYECKON
SHEPTUU

19

YerpolicTBo U
MPaKTUYECKOE
MIPUMEHEHUE
AJIEKTPUYECKOTO
3BOHKA, T€HepaTopa
MEPEMEHHOTO TOKa,
JIMHUH

QJICKTpomepcaavd

bu6nmmoteka IIOK https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKHE
PHUCKH TTpH
MIPOM3BOJICTBE
3IEKTPOIHEPIUH.
KynsTypa
HCIOIb30BaHUS
3IEKTPOIHEPTUH B
IIOBCEIHEBHOMU
JKH3HHU

https://www.youtube.com/watch?v=2SqKGKalr7A

21

Mexanunueckue
BOJIHBI, YCIIOBHS
pacnpocTpaHEHUs.
[Tepuon. CxopocTh
pacpoCTpaHEHHUs U
JUITHA BOJIHBI.
[Tonepeunslie u
MPOJI0JIbHBIE BOJTHBI

bu6mmorteka IIOK https://m.edsoo.ru/ff0cca54



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

22

3Byk. CKOpoCTh
3ByKa. ['pOMKOCTh
3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoteka LIOK https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHuTHhIC
BOJIHBI, MX CBOIMCTBa
u ckopocTh. [lIkana
3JEKTPOMAarHUTHBIX
BOJIH

bu6mmoteka IIOK https://m.edsoo.ru/ff0ccfe0

24

[TpuHIUIIBL
PaaNOCBSI3H U
TEJEBUICHHS.
PazButue cpencts
CBSI3H.
Pagnomokanus

https://www.youtube.com/watch?v=ttlp-aY6N-0

25

KoHnTponbHas
pabora «Konebanus
Y BOJIHBD)

bu6mmoteka LIOK https://m.edsoo.ru/ff0cc618

26

[IpssMonuneiHOE
pacrpocTpaHeHue
CBCTa B
OJIHOPOJHOM Cpee.
Toueunsrit
HCTOYHHUK CBETA.
Jlyu cBera

bu6mmoteka IIOK https://m.edsoo.ru/ff0cd350

27

OtpaxeHue cBera.
3aKOHBI OTPAXKEHUS
ceera. [loctpoenne

bu6mmoteka IIOK https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

M300paXeHUI B
IUTOCKOM 3epKaJie

28

[Ipenomiuenue
ceera. [lomHoe
BHYTpEHHEE
OTpa)kKeHUe.
[IpenenbHblid yroiu
ITOJIHOTO
BHYTPEHHETO
OTpaKEHUs

bubmuoreka [{OK https://m.edsoo.ru/ff0cd7{6

29

Jlaboparopuast
pabora «M3mepenue
MoKa3aTenst
MIPETIOMIICHUS
CTEKJIa»

bu6mmoteka LIOK https://m.edsoo.ru/ff0cd67a

30

JIMH3EL
[Toctpoenue
M300pakeHHI B
nuH3e. Popmya
TOHKOM JIMH3EL.
VBennueHue JUH3bI

bu6mmoteka IIOK https://m.edsoo.ru/ff0cddle

31

JlaGopaTtopHas
paborta
«Hccnenosanue
CBOWCTB
M300paXeHUI B
TUH3AX)

https://www.youtube.com/watch?v=8tFEcpGUkvo

32

Hucnepcus ceera.
C0XHBIN COCTaB

https://www.youtube.com/watch?v=3YjbW7Ee0pA



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

oenoro cBera. L[Ber.
JlaGopaTtopHas
pabora
«HaOmronenune
JUCTICPCUU CBETa»

33

WuTepdepenius
ceera. Jludpaxnus
CBeTa.
JudpakuronHas
pemeéTka

bu6mmoteka IIOK https://m.edsoo.ru/ff0ced22

34

[TonepeunocThb
CBETOBBIX BOJIH.
[Tonspuzanus cBera

bu6mmoteka IIOK https://m.edsoo.ru/ff0cf02e

35

OnTtnyeckue
npuOopsI U
YCTpPOMCTBA U
YCIIOBHS UX
0e30macHoro
MIPUMEHEHUS

https://www.youtube.com/watch?v=sKr__kAomqu

36

I'panuubr
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHUKH.
[Toctynatet
CIelranbHON
TEOPUH
OTHOCHTEILHOCTHU

bu6mmoteka IIOK https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTE
OJTHOBPEMEHHOCTH.

bu6mmoreka LIOK https://m.edsoo.ru/ff0cfad2



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

3amMmemieHue
BPEMCHH H
COKpAITICHHUE JITHHBI

38

OHeprus U UMILYJIbC
PENATUBUCTCKON
yacTuibl. CBA3b
MACChI C SHEpruen 1
HMITYJIbCOM.
DHeprusi NoKos

bubmuoreka [{OK https://m.edsoo.ru/ff0cfc68

39

KoHnTponbHas
pabora «OnTuka.
OcHOBBI
cIelranbHON
TEOpuun
OTHOCHUTEIbHOCTH»

bu6mmoteka IIOK https://m.edsoo.ru/ff0cf610

40

®otonsl. Dopmyna
[Inanka. OHeprus u
UMITYJIbC (hOTOHA

bu6mmoreka IIOK https://m.edsoo.ru/ff0cfel6

41

OTtkpbiTHE U
Hccae0BaHUe
dotorddekra.
OnbiTel A. T'.
CroneroBa

bubmuoreka I{OK https://m.edsoo.ru/ff0cffc4

42

3aKOHBI
dotorddekra.
YpaBHeHue
OUHIITENHA 11
dboTtodrddekra.

bubmuoreka I{OK https://m.edsoo.ru/ff0d015e



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

«KpacHas rpanuna»
dhoTorddexra

43

JlaBiieHue cBera.
Omnwitel 11. H.
JleOenena.
XHUMHUYECKOE
JIIEHCTBUE CBETA

Bu6nuoteka LIOK https://m.edsoo.ru/ff0d04a6

44

Texnuueckue
YCTpPOMCTBA U
MPAKTUIECKOE
MIPUMCHCHHE:
(hoTOdIEMEHT,
dboTomaTymk,
coJIHEeuHas OaTapes,
CBETOUO]T

https://solar-energ.ru/kak-rabotayut-solnechnye-
batarei-printsip-ustrojstvo-materialy.html

45

Pemtenue 3agad 1o
TeMe «DJIEMEHTEI
KBAaHTOBOU OIITHUKN)

bu6mmoreka IIOK https://m.edsoo.ru/ff0d0302

46

Mogens aroma
Tomcona. OnbITHI
Pesepdopna mo
paccesHuIO 0~
YaCTHII.
[Inanerapnas
MOJIENTb aTOMa

bu6mmoteka IIOK https://m.edsoo.ru/ff0d091a

47

IToctynater bopa

bu6nuoteka LIOK https://m.edsoo.ru/ff0d0afa

48

N3nyyenue u
MOTJIOLEHUE
¢boToHOB IpU

bu6nuoteka LIOK https://m.edsoo.ru/ff0d0afa



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

repexo/ie aToma ¢
OJTHOT'O YPOBHSI
SHEPIruU Ha JPYTOM.
Bunae! cnektpos

49

BomoBele cBOMCTBA
yacTull. BoimHEI e
Bpoiiss.
KopnyckynspHo-
BOJIHOBOM JTyaju3M.
CrioHTa"gHoe U
BBIHYKJICHHOE
U3JIy4eHUe

bu6mmoteka LIOK https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
PaMOaKTUBHOCTH.
Omneitel Pe3epdopna
0 OTIPE/IETICHUIO
cocraBa
pPaOaKTUBHOTO
W3ITy4eHUs

bubmuoreka [{OK https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa asbda-,
Oera-, raMMma-
W3ITyYeHUSI.
Brnusaue
PaIMOaKTUBHOCTH
Ha >KUBBIE
OpraHU3MBI

https://www.youtube.com/watch?v=Tk4-Tli6YUk

52

OTkpbITHE IPOTOHA
Y HEUTPOHA.
N3otombl. Anbda-

bubmuoreka I{OK https://m.edsoo.ru/ff0d1162



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

pacnaz.
DJIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3IydeHue

53

DHeprusi CBs3U
HYKJIOHOB B SITIpE.
S nepHblie peakuuu.
S nepHslil peakTop.
[TpoGnemsr,
MEePCIEKTHUBBI,
9KOJIOTUYECKUE
aCIEKTHI SIAEPHOU
SHEPTEeTUKU

bu6mmoreka IIOK https://m.edsoo.ru/ff0d1356

54

DJieMEeHTapHbIe
YaCTHIIBL.
OTtkpbiTHE
MO3UTPOHA.
Mertobl
HaOJIIONEHU U
perucTpanuu
3JIEMEHTaPHBIX
yactull. Kpyribii
CTOJ
«DyHIaMEHTAIIbHBI
€ B3aUMO/JICHCTBUS.
Enuncrso
busnueckoi
KapTHUHBI MUPa»

bu6mmoteka LIOK https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0T0
HeoOa. Co3Be3aus,
SIPKUE 3BE3IBI,
IUIAHETHI, UX
BUJIMMOE
JBUKECHUE.
ConHeyHas cucTemMa

https://infourok.ru/prezentaciya-po-astronomii-na-
temu-zvyozdnoe-nebo-klass-823735.html

56

Conuane. Conneunas
AKTUBHOCTb.
Hctounuk sHepruun
Counnna u 38837

https://www.youtube.com/watch?v=CUgh9dtiRWg

57

3BE3 b1, NX
OCHOBHEIE
XapaKTEPUCTUKH.
3BE3 bl IIaBHOMI
IIOCJICJOBATEIILHOCT
u. Buytpenunee
CTPOEHHUE 3BE3L.
CoBpeMeHHbIE
MIPEACTABICHUS O
MIPOUCXOKACHUHN 1
spostronnu ColtHIa
U 3BE3]

https://www.youtube.com/watch?v=EYcyWol9XFk

58

Muneunsiii [1yte —
Hama ["anakTuka.
Ilonoxenue u
nemwxkenne CoiHia
B ['anakTuke.
lNanaktuku. Y€pHbie

https://www.youtube.com/watch?v=00dq38iyFDg




JBIPBI B sIAPAX
rajgakTHK

59

Bcenennas.
Pa30eranne
rajlaktuk. Teopust
Bosbiioro B3peiBa.
PenmnkToBoe
W3JTyYCHHE.
MeraranakTuka

https://www.youtube.com/watch?v=udIXjwSuND8

60

Hepemennsie
poOIIeMbI
aCTPOHOMUHU

https://www.youtube.com/watch?v=00dq38iyFDg

61

KoHnTponbHas
pabota «DneMeHTHI
aCTPOHOMHUU U
acTpOPUUKID)

https://www.youtube.com/watch?v=00dq38iyFDg

62

O06o00marommii
ypok. Poinb dpusnku
Y aCTPOHOMUH B
3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM,
COLIMAIbHON U
ATUYECKOM chepax
JeSATeIIbHOCTH
YyesoBeKa

https://www.youtube.com/watch?v=udIXjwSuND8

63

O6006maromui
ypok. Posnb 1 MecTo
bu3uKH u
aCTPOHOMHU B

https://www.youtube.com/watch?v=00dq38iyFDg




COBPEMEHHOM
HAay4YHOM KapTHHE
MHpa

64

Oo6o06maromuit
ypok. Poib
¢buznveckoii Teopun
B (hopmMupoBanuu
MPEJICTaBICHUMN O
buzmveckoi
KapTUHE MHpa

https://www.youtube.com/watch?v=udIXjwSuND8

65

Oo6o06maromuit
ypok. Mecto
buzmveckoi
KapTUHBI MUpA B
o0meM psaay
COBPEMEHHBIX
€CTECTBEHHO-
HAyYHBIX
IIPEACTABICHUH O
pUpoe

https://www.youtube.com/watch?v=00dq38iyFDg

66

Pe3epBHblii ypok.
MaruuTHOE noute.
DneKTpoMarHuTHas
WHTyKUHUS

https://www.youtube.com/watch?v=u91qPfQFc08

67

Pe3epBHbIii ypok.
Ontrka. OCHOBBI
CIICLMaJIbHOM
TEOpPUH
OTHOCHTEILHOCTHU

https://www.youtube.com/watch?v=9p_tgb2KrqY




Pe3epHblii ypok.

68 OJIEMEHTEI
aCTPOHOMUU U
acTpodu3uku

KsanToBas ¢usuka.

bu6mmoteka IIOK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

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

o ®usmka, 10 xmacc/ KacesiHoB B.A., O011ecTBO ¢ orpaHU4eHHON
0TBETCTBEHHOCTHIO «IPODAY; Akuronepaoe odmiectBo «M3maarenscTBo
«IIpocsemieHue»

» ®wusuka, 11 kinacc/ KacesinoB B.A., O6111ecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY; AkinonepHoe odmiecTBo «M3aaTenbcTBO

«IIpocseuieHue»

METOANYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

[Tporpamma kypca ¢usuku ans 10—11 knaccos. ba3osslit yposens (aBTop B.
A. KacbsHOB)

YMK «®Pu3uka. 10 knacc. ba3oBblil ypoOBEHb»

1. ®usuka. 10 kinacc. ba3oBblif ypoBeHb. YUEOHUK C JIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacksHOB).

2. ®uzuka. 10 kimacc. bazosiil ypoBeHb. MeTouueckoe nocodue (aBTop B.
A. KacwsHOB).

3. ®usuka. 10—11 knaccsl. ba3oBsliii ypoBensb. Terpaab aist 1a00paTOpHBIX
pa6ort (aBropsl B. A. KacbsHos, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazoBslil ypoBeHb. KomIiekT Tetpaaei ais
KOHTPOJIbHBIX padoT (aBTop B. A. KacksHoB)

5. ®uzuka. 10 knace. Jlugaktnueckue KapTouku-3aaanus (aBTopsl M. A.
VYakos, K. M. YiakoB).

YMK «®Pwu3zuka. 11 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C JIEKTPOHHBIM
npuioxenueM (aBrop B. A. KacksHOB).

2. ®usuka. 11 knacc. ba3oslil ypoBeHb. MeToguueckoe nocooue (aBrop B.
A. KacbsaHOB).

3. ®usuka. 10—11 knaccsl. ba3oBsiii ypoBenb. Terpaab ais 1a00paTOpHBIX
paboT (aBTopsl B. A. Kacesinos, B. A. KopoBuH).

4. ®uzuka. 10—11 kmaccel. bazoBsiii ypoBenb. Kommekr terpaaen ams
KOHTpPOJIbHBIX padoT (aBTopsl B. A. KacesHos, . B. Urpsmios).

5. ®usuka. 11 knace. lugaktnueckue KapTouKu-3aaanus (aBTopsl M. A.
VYmakog, K. M. Yiakon).



HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1 http://nsportal.ru - counanpHas ceTb pabOTHHUKOB 00pa30BaHU.

2 http://markx.narod.ru/pic/ - ¢pusuka B IKoIIE.

3 http://festival.1september.ru/articles/ - hecTuBab MEIATOTHIECKUX UACH
«OTKpPBITBIA YPOK».

4 http://www fizika.ru/ - caiiT Ay yuurenei GU3MKU U UX YUEHUKOB.

5 http://www.physics.ru/ - MaTepuansl o Qpu3ukKe.

6 www . ege .edu.ru - uHpopmarmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiekuus [{OPos
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