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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpPOBHS Ha YpPOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TOJOKEHHM W TpeOOBaHUU K pe3yJsibTaTaM
OCBOEHHMSI OCHOBHOH 00pa3oBaTeIbHOM MporpamMmsl, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yd€roM (enepanbHOW paboyell NporpaMmbl BOCIUTAHUSA U
KOHLEMUIUU TpenojaBaHus yyeOHoro npeamera «®dusmka» B 00pa3oBaTENbHBIX
OpraHu3aLusax Pocculickon Oenepanuu, pEeATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Conepxanue mporpamMmbl 10 (U3MKE HAMpaBlIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kiaccoB npu o0yueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-JESITEIIbHOCTHOTO MOAXO0AA.
[Iporpamma no ¢uszuke coorBeTcTBYET TpeboBaHusiM GI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM OOy4YeHUSs, a TaKXKe
YUYHUTHIBAET HEOOXOJUMOCTh peaU3alliid MEXIPEJAMETHBIX CBs3ed (Qu3umku c
€CTECTBEHHO-HAYYHBIMHM YU€OHBIMU IIpeIMEeTaMu. B Hell onpenensaoTcs OCHOBHbBIE
HeIu U3ydeHus: (PU3MKHU Ha YpPOBHE CpEHEro 001iero o0pa3oBaHusl, MIaHUPYEMbIE
pe3ynbTaThl OCBOCHHA Kypca (U3MKH: JUYHOCTHBIC, METalpeIMETHEHIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢u3mKe BKIIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHMS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3yJIbTAThI 10 ro1aM O0yUYEHUS;

e cojepaHue yueOHoro npeamera « Ou3nkay 1no rogam 00ydeHus..

®duznka kKak Hayka o HauOoiyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpy>xaroniemM Mupe. [IIKonbHbIN Kypc (PU3UKH — CHCTEMOOOPa3yOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX TIPEIMETOB, TTOCKOJIBKY (PU3NUECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep U pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTHI B c(hepe SIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJIyYEHHUs] HOBBIX MAaTEPHUaJOB C 3aJlaHHBIMM CBOMCTBaMHU U Jpyrux. M3yudenwue
(bU3HKKM BHOCUT OCHOBHOM BKJIa/1 B ((OPMUPOBAHKE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydyarouuxcs, B (QOpMUpOBaHUE YMEHUN MNPUMEHATh HAyYHBIA METOA
MO3HAHUS TIPU BHITIOJIHEHUW UMH YUEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca (pu3uku sl ypOBHS CpeIHEro 00LIero 00pa3zoBaHus MOJ0KEH
pAI uaeh, KOTOPhIE MOKHO PACCMAaTPUBATh KaK MPUHIIMIIBI €70 TTOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3fesioB (DU3WKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (hU3UKHU.



Hoes cenepanusayuu. B cOOTBETCTBMM € HEW maTepuan Kypca (pu3uku
o0OBeAMHEH BOKPYr (u3nueckux Teopuid. Benymmm B Kypce sBIseTcs
dbopMupoBaHUE MPENCTaBICHUM O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NOPEANOJaracT HCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HAyKHU, OCMBICICHHE CBS3M Pa3BUTHUSA
($U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU TTpoOIeMaMu.

Hoes npuxnaonoi nanpasnennocmu. Kype pu3nku npeamnonaaraet 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHUX U TEXHOJIOTMYECKUX MPHIOKEHUH HU3Yy4YEHHBIX
TEOPUU U 3aKOHOB.

Hoes osxonocusayuu peanusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXIEHUs
npo6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMU DJIEMEHTAMHU Kypca (PU3MKU Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHusl SABJIAIOTCS (usnueckue teopuu (popmupoBaHUE NPEACTABICHUN O
CTPYKTYpe MOCTPOCHUSI (PU3NUYECKON TEOpUU, Poiu (GyHAAMEHTAIBHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPHI, JUIsl ONMCAHUS €CTECTBEHHO-HAYUHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0 B Kypce (U3MKH peanusyercs Ipexie
BCEro 3a CYET OpraHM3alMM 3KCIEPUMEHTAIbHON JEATEIBHOCTH OO0YYaroIUXCS.
Ji1st 6a30BOr0 ypoBHS Kypca (GU3HKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOPHIE B IPOIPaMMe
no (u3uke OObENMHEHBI B OOMIMI CIMHCOK YYCHHYECKUX MPAKTUYECKUX pPadoT.
Bbiienenne B yka3aHHOM IepedyHe JabopaToOpHbIX padOT, MPOBOAUMBIX IS
KOHTPOJIS U OLICHKH, OCYILIECTBIISIETCA Yy4aCTHUKaMU 00pa30BaTENIbHOTO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEH TUIAaHMPOBAaHUS U OCHaUleHusi kabuHera Quiuku. llpu
3TOM OOecrneunBaeTcsi OBIAJACHHE OOYYaAIOUUMHUCS YMEHHUSIMH IPOBOIUTH
KOCBEHHBIE H3MEPEHHMs, HCCIEIOBAHUSA 3aBUCUMOCTEH (U3UYECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB IO NPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yJEseTCs PEIICHUI0 paCUETHBIX U KaU€CTBEHHBIX 3a]1a4.
[Tpu 3TOM 17151 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33J1a4y C IBHO 3aJaHHOU
¢usznyecKkoil MOJENbl0, TMO3BOJISIIOIINE MPUMEHITh W3YYEHHBbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, TaK U MHTErpUPYs 3HAHUS U3
pasHbIX pas3zaesnoB. [l KauecTBEHHBIX 3a7jady IPUOPUTETOM SIBISIFOTCS 3a/aHUS Ha
OOBsICHEHHE TpOTEeKaHUsi (U3MYECKUX SBJICHMM M TPOLECCOB B OKPYKAIOIIEH
XKU3HHU, TpeOyromue BbIOOpa (PU3MYECKONM MOJENH [UIsl CUTyalud HpPaKTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.



B cootBerctBum ¢ tpedoBanusiMu ®I'OC COO k MatepuaibHO-TEXHUYECKOMY
oOecreueHuto yuyeOHoro mpouecca 0a30Bbld YpOBEHb Kypca (DU3MKH Ha ypOBHE
cpenHero ooOmero o0pa3oBaHHs JOJDKEH M3y4yaThCsl B YCIOBHSX MPEIMETHOTO
kaOvHeTa (PU3MKU WIM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAy4YHOro 1ukia. B kaOuHere Gu3MKU JOMKHO ObITH HEOOXOIUMOE
JabopaTopHOoe O00OpyJOBaHWE Jid BBINOJHEHHUS YKa3aHHBIX B MPOTpaMMme I10
(U3HKEe yUEHUYECKHUX MTPAKTUYECKUX Pa0OT U IEMOHCTPALMOHHOE 000PYI0BaHNE.

JleMoHcTpaniuoHHOe  00OpylioBaHue (popMupyeTcs B COOTBETCTBUHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIIEHHBIX B HporpaMme 1o (U3MKE KIIOUYEBbIX JEMOHCTpalUil A
UCCIIEIOBAHMSI  U3yYaeMbIX SIBIGHMH M  IPOLECCOB, SMIHUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe 0O0OpyJIOBaHHE [Jii YYEHUYECKHX MPAKTHUYECKUX pabdboT
dbopMupyercss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCs B pacyére
OJJHOTO KOMIUIEKTa Ha JBYX oOydarommxcsi. TeMaTHyeckue KOMILIEKTHI
7a00paTOPHOTO O0OpPYAOBAHMS JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, @ TaKKE KOMIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpHUii.

OCHOBHBIMM LIETSIMU U3Y4YEHUS] PU3KUKHU B 00111€M 00pa30BAHUHM SBIISIOTCS:

e (opMUpOBaHME HUHTEpeca M CTPEMJICHUS OOyYarolMXCsi K HAyYHOMY
U3YYEHUIO TNPUPOJBI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAaHUS U (OPMHPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (opMHpOBaHME HAYYHOT'O MUPOBO33PEHH KaK pe3yJibTaTa U3y4eHUs: OCHOB
CTpPOEHUA MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMupOBaHME YMEHUH OOBSCHATH SIBJEHUS C MCIOJIb30BAaHUEM
(bu3MUeCcKUX 3HAaHUN U HAYYHBIX JJOKA3aTEbCTB;

e (opmupoBaHHe NpPEACTAaBICHUNH O pONHM (PU3MKHU [JIs Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TE€XHOJOTHUH.

JlocTrkeHne 3TUX Lened oOecrneynBaeTcsl pelieHHeM CIeAYIOUIMX 3a]ad B

pouecce U3yueHus Kypca GU3MKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:

e MpuoOpeTeHne CUCTEMbI 3HaHUH 00 00IMX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJCKYJISApHYI0 (QHU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3IEMEHTHI aCTPO(PU3UKY;

e (opMupOBaHME YMEHMA NPUMEHATH TEOPETHUUECKUE 3HAHUSA IS
OoOBsicHEHUSI (PHU3UYECKUX SBJICHHM B TPHUPOAE U JUISI TPUHITHS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;



e OCBOCHHME CIIOCOOOB PEIICHHUS pPa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
¢u3nueckol MoOAENbIo, 3aJad, MOJPa3yMEBAIOIIMX CaAMOCTOATEIbHOE
co3nanue GU3NIECKON MOJICNH, aJICKBAaTHON YCIIOBHSIM 3a]1a4H;

e TOHWUMaHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOLILYIO
cpeny;

e OBJAJCHUE METOJAMU CaMOCTOATEIHLHOTO TUIAHUPOBAHUA W TIPOBEICHUS
(bU3UYECKUX SKCIIEPUMEHTOB, aHAJM3a U HUHTEpIpeTanuu HHOOpMaInH,
ONpEeICNICHUS] JOCTOBEPHOCTH MOTYYCHHOTO PE3YIbTATa;

e CO3/JaHUE YCJOBUU NJi pa3BUTHS YMEHUU MPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEI0), B
11 knacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipemymaraemerii B mporpamMme 1o (U3UKE TMEPEUYCHb JIA0OPATOPHBIX H
MPAKTUYECKUX PaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JIE€JacT BBIOOD
npoBeneHusl J1abOpaTopHBIX pabdOT M OMNBITOB € YYETOM WHAUBUIYAJTbHBIX
O0COOCHHOCTEM 00yJaroInuXCs.



COJEPXAHUE OBYYEHMUAA
10 KIIACC

Paznen 1. @u3uka u MeTOAbI HAYYHOI'O IIO3HAHUS

®duznka — Hayka o npupojae. HayuHble MeTOABI MO3HAHUS OKPY>KAIOILIETO
Mupa. Poib 3xciepuMenTa 1 TEOpUHU B IPOLIECCE TO3HAHUS TPUPOBI. DKCIEPUMEHT
B (pusmke.

MopenupoBanue (pU3MYECKUX SABJICHUM M TpoleccoB. HayuyHble TrHIOTE3bI.
duznyeckre 3aKOHBI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUIMT COOTBETCTBUA.

Pons u Mecro ¢uszuku B (HOpMHUPOBAHUM COBPEMEHHOW HAyYHOM KapTHHBI
MHpPA, B TPAKTUYECKOUN JEATEIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie ¥ IUGPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIILIOTEPHBIC
JIATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuKeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpPOCTh (CpemHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTb) U
YCKOPEHUE MATEPUATBbHOW TOYKH, UX MPOEKIMA HA OCU CUCTEMBbI KOOPJHMHAT.
CroxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEHHOe nBrkeHne. ['paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH M IEpPEMEIICHUS
MaTepruabHONM TOYKHA OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO MaJICHUSI.

Kpusonunennoe npmxenue. /[BmxkeHne MaTepuanbHON TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM IO MOAYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHASI CKOPOCTb.
[lepuon u yactora obpanieHus. LieHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JIBUKEHHUE CHAPSAJIOB, IIETIHBIE U PEMEHHBIC TIEPEIAYN.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JBUYKCHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxkeHUs Tena, OPOIIEHHOTO MOJ YrjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaJeHHUS.

Hanpagnenue cCkopocTu npu JBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padonul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKIY IyTSAMH, NPOWJICHHBIMH TEJIOM 32
MOCTICIOBATEbHBIE PABHBIE TPOMEKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM
JBWKCHUU C HAYAIBbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOU JKUIKOCTH.

N3yuenue nBUKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuoiun  otHocutensHOCTM  ['amunes.  IlepBeii  3axkoH  HproToHa.
NuepuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepro3uniuu cuii. Bropoii 3akod HerotoHa amist
MarepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsbxkectu. llepBas KocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHus: CKOJIbKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuita cOnpOTUBIIEHUS MPU IBU>)KEHUU TEJa B KUIKOCTH WIIU ra3e.

[TocTynarenbHO€E U BpalaTelbHOE IBHKEHHE a0COIOTHO TBEPAOIO TEINA.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaimieHus. Ilmedo cuibl. YcnoBus
paBHOBecUs TBEPIOTO TEA.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOIIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepIuy.

CpaBHEHME MacC B3aMMOIEVCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

HN3mepenue cu.

CnoxeHue CHiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT J1e(hOpMAaLIHH.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U TTAICHUM.

CpaBHEHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, oT ux aedopMariu.

Uccnenoanne ycioBuUil paBHOBECHS TBEPAOrO TeElla, MMEIOLIETO OCh
BpAILICHMUS.

Tema 3. 3aKkonbl COXpAHEHUS 8 MEXAHUKE

NmMnynsc MarepuanbHOM TOYKM (Tena), CHUCTEMbl MaTe€pUAlIbHBIX TOYEK.
Nmnynbe cUlibl 1 M3MEHEHUE HMITYJIbCa TeJld. 3aKOH COXPAHEHUS] MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckass sHeprus marepuaibHOM Toukd. Teopema 00 H3MEHEHHH
KUHETHYECKOW SHEPTUMU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
nehopMUpOBaHHOM NPy KUHBL. [loTeHIMaIbHAS SHEPT U Tea BOJIN3H MOBEPXHOCTU
3emuu.

[ToreHunanbHple W HENOTCHUUAIbHBIE  CHJIBIL. CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPIUHU CUCTEMBI TeJl. 3aKOH
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHudeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIMATIBHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO TBYX OJMHAKOBBIX
HUTSHBIX MATHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHEM MEXaHUYECKOW YHEpruu
TeJIa Ha IPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mosiekyasipaasi Qu3nKa ¥ TEPMOJANHAMMKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKEHHS U
B3aMMOJICCTBUSL 4YacTHUIl BellecTBa. MoJenu CTpOEHUs Tra3oB, MKUJIKOCTEH H
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. lllkama temneparyp
Llenscus.



Monens  wuaeanbHOoro raza. (OCHOBHOE YypaBHEHHWE  MOJICKYJSIPHO-
KMHETUYECKOM TEOpUM HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mmepa
CpeoHEW KWHETUYECKOM SHEPIHM TEIUIOBOrO JIBMKEHMS uactull rasa. [llkana
temrepatyp KenbBuHa. ['a30Bble 3ak0oHBI. YpaBHeHHEe MenaeneeBa—Kimanerpona.
3akon JlanbToHa. M3ompoueccsl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BeliecTBa. ['paduueckoe TMpecTaBlICHHE HW3O0MPOILIECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHuyeckue yCTpPOICTBA W NPAKTUUECKOE TMPUMEHEHUE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OnbITHl, JOKA3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHECHUM.

OnpiTel 0 AP GY3UN KUAKOCTEHN U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogensb onbita LlTepHa.

OnbIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUS.

Mopenb, WILTIOCTpUpYIOIIas TPUPOTY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HJICAIbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomol

Ornpenenenre Macchl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpEHUM
o0bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKTy MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHo6bl mepmoOuHaAMUKU

TepmoanHaMuueckass cucteMa. BHYTpeHHsSI SHEpPIrUsl TEPMOAMHAMUYECKON
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonruectBo TemioTel U pabota. BHyTpeHHs s
SHEPrus  OAHOATOMHOTO  HWJEajJbHOro  raza. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Ty4eHUE. Y IeJibHasl TETUIOEMKOCTh BEIllECTBA.
KonuuecTBo TEIIOTH NpH TEIIIONepeaye.

[Tonsitue 006 aamabatHoM mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMHMKHU K H3ompoleccaMm. ['paduyeckas
MHTEpHpeTanus padoThl rasa.

Bropoit 3akoH TepmoauHamMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJE.

TennoBble  mamuHbl.  [lpUHOMOBI  ACHCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpruM B TEIUIOBBIX MamuHaX. KoadduimeHnt mnomae3Horo
nerictBusl TeruioBod wmamuHbl. [{ukn KapHo u ero kod(p@UIMEHT MOJIE3HOro
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMbl TEMIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPTrUM Tejla MPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MmyTEM TpeHusl (BUICOIEMOHCTPALINS).

W3meHeHnne BHYTpeHHEH 3Hepruu (TemmepaTypsl) Teja MpH TeIuionepeaaye.

OnbIT M0 aIMadaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTATElsE BHYTPEHHETO CTOpPaHus, PEaKTUBHOTO
JIBUTATEJISL.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHnne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpezammusie cocmoanusn eeuyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHaeHcanus. VMcmnapenne u kurenue. AOCOIIOTHAsT U
OTHOCUTEJIbHAS BJIAXHOCTh BO3ayxa. HaceineHHsli map. YjaenbHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmnyeckue u amopdHsbie Tena. AHM3OTPOIUS CBONCTB
kpuctayyioB. Kuakue kpuctamabl. CoBpemMeHHble Matepuaibl. [L1aBieHue wu
KpUcCTaJM3anus. Y ieiapHas TerioTa miasienus. Cyonumanus.

YpaBHEeHHUE TEIIOBOro OanaHca.

TexHuyeckre yCTpONCTBA W NPAKTHUYECKOE NPHUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJYyYCHHUSI COBPEMEHHBIX MaTepuajioB, B
TOM YHUCJIE HAaHOMATEePUaJiOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoliCTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOmroienrie HarpeBaHus U IJIaBJICHUS] KPUCTAJTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii axcnepumenm, nabopamopusie pabomol

N3mepeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DaexkTpoauHamMuka
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLMS TEIl. DIECKTPUUECKU 3apsia. JBa BUIa d3IEKTPUIECKUX 3apsI0B.
[IpoBOIHUKM,  NUANEKTPUKA W  MOJYHNPOBOJHUKH. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbll 3€KTpUUECKUN 3aps/I.
Onektpuueckoe tnone. Hanpsok€HHOCTh  3nekTpuueckoro mons. [IpuHiun



CYHEPHO3ULIAN DINEKTPUUYECKUX MOJEH. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TOJIS.

PaGota cun anexkrpocratudeckoro nosis. [lorenmuan. Pa3HocTh MOTEHIIMANIOB.
[IpoBOAHWKN W [OHUBJIEKTPUKHA B DJIEKTPOCTATHYECKOM IToye. JlManmeKkTpuueckas
IIPOHMUIIAEMOCTb.

OnekTpoéMKocTh. KoHlleHcaTop. DIEeKTPOEMKOCTh IJIOCKOr0 KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHJEHCATOPA.

TexHu4yeckrue yCTpOMCTBA M HPAKTUYECKOE NPUMEHEHHE: 3SIIEKTPOCKOII,
AIIEKTPOMETP, DdJIEKTPOCTAaTHUUECKas 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IPUHIUI ICHCTBUS JIIEKTPOMETPA.

B3aumonaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOTO KOHJAEHCATOpa OT IUIOLIAIN
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsLKEHHOI0 KOHAEHCATOPA.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mox. Toku ¢ paznuunwix cpeoax

DJIEKTPUYECKUT TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsbxenue. 3akon Oma i1 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTHUBICHUE. YEIbHOE CONPOTUBIICHUE BELIECTBA.
[TocnenoBaTenpHOE, MapauIENbHOE, CMEILIAHHOE COEAUHEHNE TPOBOJHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyns—Jlenma.  MomHOCTB
IIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA.
3akoH OMa 11l MOJTHOM (3aMKHYTOM) 3ieKTpuueckoil enu. Kopotkoe 3aMbIKaHue.

ONEeKTpOHHAsi  MPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BaKkyyme. CBOMCTBA JIEKTPOHHBIX ITy4KOB.

[TonynpoBogHHKWY. CobcTBeHHas U IPUMECHAs IIPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1oiynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTpUYECKH TOK B pacTBOpaxX M  paciuiaBax  3JIEKTPOJIUTOB.
DNEeKTpOoaUTHYECKas IUCCOLMaIus. DIEKTPOIIU3.



DneKTpudeckuii ToK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [lnazma.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIepMETp,
BOJBTMETP, PEOCTAaT, HCTOYHUKU TOKA, OIJICKTPOHArpeBaTeIbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTENIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BaKYYMHBIN O,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYTPOBOTHUKOBEIN JTHO]I, TaJThbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaPSKEHMUSL.

3aBUCUMOCTh CONPOTUBICHUS HWJIUHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IUA TTOTIEPEYHOTO CEUCHUS M MaTepuaa.

CMeniaHHOe COeTMHEHHE TPOBOIHUKOB.

[IpssMoe wu3MepeHue dIEeKTpoABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOI0 PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB BJIEKTPOIIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJAUMOCTb BO3AyXa.

OHOCTOPOHHSISI TPOBOJIUMOCTH AMO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabonul

N3ydeHnne cMEeaHHOTO COeIMHEHUS PE3UCTOPOB.

N3Mmepenue 37IeKTPOABUKYIINEH CUIIBI UCTOYHUKA TOKA UM €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

HaOGmnronenue snexrposusa.

MexnpeaMeTHbIe CBA3M

N3yuenue xypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce ocylIecTBISIETCS C
YUYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMoJ0THH, XUMHUH, TeoTrpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (pakT, rumore3a, Qu3nueckas BEJIUYMHA, 3aKOH,
TEeOopusi, HAOII0/ICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEb, U3MEPECHHUE.

Mamemamuxka: pelieHue CUCTEMBl ypaBHEHWHW, JIMHEWHAs (QyHKIuS,
napabona, runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTRO,
BEKTOPBI U UX MPOCKIIUA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABWXKEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPTraHW3MOB (BUIBI TEIUIONEPEaauH, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAS MAcCa, TEIJIOBBIE CBOMCTBA TBEPBIX TEN, KUJKOCTEU U ra30B,



ANIEKTPUYECKUE  CBOMCTBA  META/UIOB,  DJEKTPOJIUTHYECKAas  JUCCOIMAIIUS,
rajbBaHUKa.

l'eoepacghus: BNaxXxHOCTH BO3/yXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE JIBUKEHUN C UCIIOIb30BAaHUEM MEXaHHU3MOB,
Y4ET TpPEHUS B TEXHUKE, NOMAIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET M JpyrUe), JABUTATENb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBaTEIbHbBIC puOopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KITIACC

Paznen 4. DnekTpoanHamMuKa

Tema 3. Maznummnoe noye. IneKmpomMazHUMHAA UHOYKUUSA

[TocrosinHble MarHuThI. B3anmoeiicTBrE MOCTOSIHHBIX MarHUTOB. MarHuTHoe
nosie. BekTtop MarauTHOM MHAYKUIKH. [IprHIIMI Cyneprno3uMy MarHUTHBIX TOJIEH.
Jluann marHuTHOW wWHAYKOMU. KapThHa JTWHWA MAarHUTHOW WHIYKIHWHU TIOJIA
MOCTOSIHHBIX MarHuTOB.

MarnutHoe T10J€ MPOBOJHHMKA C TOKOM. KapTuHa JWMHUN WHAYKIUU
MarHMTHOTO TOJISI JJIMHHOTO MPSMOr0 MPOBOJAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJHUKA, KaTylIKu ¢ TokoM. OnbIT Dpcrena. BzaumoaeiictBre mpoBOIHUKOB C
TOKOM.

Cuna AMmnepa, €€ MOAyJIb U HAIIPaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHUE 3apPSKEHHON YaCTHULIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBiieHMEe 3NEKTPOMAarHUTHOW MWHAYKUMH. [lOTOK BEKTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJABIXKYIIAd CWia HWHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe IMoJie. OJIEKTPOABIKYINAS Cuia HHAYKIUU B
MPOBOJHUKE, JIBIXKYILEMCS TOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM TOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CAMOMHIYKIMH. OJIEKTPOJABHXKYILIAs  CHUJA
CaMOMHAYKITUY.

DHEpPrusi MarHUTHOTO TOJIS KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1E€Yb.



Jlemoncmpayuu

OnbIT IpcTeaa.

OTKJIOHEHHE 3JEKTPOHHOIO ITy4YKa MArHUTHBIM TIOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TOJISL.

B3anmonenicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AIEKTPOJINATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIHAH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOABIXKYIIEH CUJIbI MHAYKIHUH OT CKOPOCTH U3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabonul

N3ydyeHrne MaraHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanne neMCTBUS MOCTOSHHOIO MarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBIECHUS 3JIEKTPOMAarHUTHON MHAYKIIWH.

Pasznesn S. KoreOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHuUmHble KO1e0aHus

KonebarenbHast  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEOAHUS.
["apmonmnyeckue konebanus. [lepuon, wacrtora, amrumryga u (aza KoseOaHU.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4YECKU MAasTHUK. Y PaBHCHUE TapMOHUYECKHUX
konebanuil. [IpeBpaiiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHHUS B
UJICAUTPHOM KOJICOATEIbHOM KOHTYpE. AHAIOTHS MEXIY MEXaHUYECKUMU U
AIIEKTPOMAarHUTHIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJCATBHOM KOJI€OATEIHbHOM KOHTYE.

[IpeacraBnenue o 3aTyxarolux KoneOaHusX. BoIHyX/IeHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BeiHy ) AeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMSI.

Ilepemennbiii  TOok. CHHyCOMIANbHBII NEpPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIPSIKEHUSL.

Tpancpopmarop. [IpousBoacTBo, nepegaya u NOTpeOICHUE IEKTPUUECKON
DHEPIUMU. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJACTBE AIEKTPOdHEprun. KynbTypa
VCIIOJIB30BAHUS 3JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTponepeaay.

Llemoncmpayuu

Uccnenosanne mapaMeTpoB KoyieOATENIbHOM CUCTEMBbI (MPYKUHHBIN WU
MaTeMaTUYECKU MasiTHUK).



HaGmronenue 3atyxaromumx KojieOaHuid.

HccnenoBanrie CBONCTB BBIHY X ACHHBIX KOJICOaHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE STIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mociaenoBaTeNbHOM COCAMHEHHHM PE3UCTOpa, KATYyUIKU
WHyKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TUHUY STEKTPONepeIayun.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHWHW Tpy3a HA HUTU OT
JUTMHBI HUTU U MAacChI Ipy3a.

HccnenoBanne nepeMeHHOTO TOKa B MU U3 MOCIEI0BATEIbHO COSAMHEHHBIX
KOHJIEHCATOpa, KaTYIIIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUMHbIE GOTIHbL

MexaHnueckue BOJHBI, yciaoBusa pactpocTtpaHeHusa. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JanuHa BoJHBL [lomepeuHble M MNPOAOTBHBIE BOJIHBIL.
HNuTtepdepeHius u auppakiuus MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Breicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI M3JIYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexkrpomaruutHoi BojHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HUE, MPETOMIICHHE, TOJIApu3aius, Tudpakims,
unrepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEHuEe JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUMTBI paguOCBsI3U U TeneBuAeHus. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuueckue yCTpONCTBA M TNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tesegon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHHE MTONEPEYHBIX U MPOI0THHBIX BOJIH.

Koneobmromieecs Te€10 Kak HCTOYHHK 3BYKa.

HaOnroienue oTpakeHust ¥ IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue narepdepeHimu u Audpakiiui MEXaHUIeCKUX BOJH.

3BYKOBOI pe30HaHC.

HaGnronenue cBS3uM IpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILUTUTYIOH M
4acTOTOM KOJeOaHUM.



HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, IPEITIOMIICHUE,
noJiipu3anus, 1udpaxuus, tHTeppepeHLus.

Tema 3. Onmuka

['eomerpuueckas ontuka. IIpsgmonuHelrHOE pacnpoOCTpaHEHHE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueyHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne M300pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. I[lonmHoe BHyTpeHHee oTpaxkeHue. I[lpeaenbHbId yros MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus cseta. CiioxHbIi cocTaB O6enoro cBeta. L[Ber.

Cobuparorniue u pacceuBaromue JIUH3bl. ToHkas muH3a. DOKYCHOE pacCTOSHUE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoenne nzobpakeHuid B cOOMpArONINX U
pacceuBaromnx JuH3ax. @opmyiia TOHKOM JIMH3BL. Y BEJIUYEHHE, J1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH FEOMETPUUYECKON ONITHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEpP(EpPEHIIMOHHOM
KapTHUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakimoHHas pemeérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAakKCUMyMOB TIpUM  TMAJEHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHWE: OYKH, JyMa,
doToanmapat, TPOCKIIMOHHBIA aImapaT, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OITHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONIMHENTHOE PACTIPOCTPAHEHUE, OTPAKEHUE M TNPEIIOMIICHHE CBETA.
OnTuyeckue npudopBkl.

[TonHOE BHyTpeHHEE oTpaxkeHue. MoJiesib CBETOBOA.

HccnenoBanrie cBOMCTB N300paKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOoMa.

HaGmronenne uarepdepeHinm cBera.

HaOmronenune audpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOMIBIO AUPPAKITUOHHON PEIIETKH.

HabGmronenue nonsipu3aluu CBETa.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabonvl

N3mepenune nokaszaTess IpeIOMIICHHS CTEKIIA.



HccnenoBanre CBOMCTB M300paKEHUM B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEIUAJIBHOM TEOPUU OTHOCHTEIbHOCTH

I'paHHLIBI TPUMEHNMOCTH KJIACCHYECKONW MeXaHHUKU. [1oCTyaTel cienuanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpaLIEHUE
JUIAHBI.

OHEprusi U UMITYJIbC PEISITUBACTCKON YaCTHLIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKON YacTULbI. DHEPTUs
TIOKOSL.

Paznen 7. KBanToBasi pusnka

Tema 1. dnemenmol K6AHMOGOU ONMUKU

®oronsl. ®opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTe u uccienoBanne poroddpdexra. OnbiTer A. I'. CToneroBa. 3aK0HBI
dbotoaddexra. YpapHenue DiuHIITEHA 1151 doTodddexra. «KpacHas rpanuiay
dbotorpdexra.

Hasnenue ceera. OnbiTol I1. H. JIebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHAast OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®dotor(PpdeKT Ha yCTaHOBKE C IMHKOBOM TIACTUHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO PoTodPdeKTa.

Ceeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHuIO o -4acTHIL.
[Imanerapnas mognenb aroma. [loctymatel bopa. M3nyuenwe u mornomieHue
(GbOTOHOB TpU TEpexoje aToMa C OJHOTO YpPOBHS JHEPTrUW Ha Apyrou. Bumsl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBeie cBoiicTBa yactul. BonnHbl ae bpoiina. KopnyckyiisipHO-BOJTHOBOM
Ty aJTu3M.

CHoOHTaHHOE Y BBIHYKJICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.
Omnpenenenue IIMHBI BOJIHBI JIa3epa.
HabGmronenune nuHeRvaThIX CIIEKTPOB U3ITYUCHUSI.
Jlazep.
Yuenuueckuii oxcnepumenm, nabopamopmsvie pabonul
HaOmroienre muHeyaToro CriekTpa.
Tema 3. Amommnoe aopo
OKCIEPUMEHTBI, JI0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopia mo onpeneneHnto coctaBa paii0akKTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usnydeHus.  BnusHue
PaIMOAKTUBHOCTH HA KMUBBIE OPTAaHU3MBI.
OtkpeiTHEe TpoTOHa W HelTpoHa. Hykinonnas mopens smpa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anba-pacnan. OJIEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3JIly4eHre. 3aKOH PaJuOoaKTUBHOTO pacIaja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepHbie cwibl. Jlegekt macchr sapa.
S nepHble peakunu. Jlenenue u CUHTE3 s€p.
Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. [IpoOaeMbl U MEPCHEKTUBBI
AIEPHOMN YHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIACPHON SHEPTETUKMU.
DneMeHTapHble YaCTULBI. OTKPBITUE O3UTPOHA.
MeTo1b1 HaOMIOICHUS ¥ PETUCTPAIIMHN DJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTaIbHbIe B3auMOAeHCTBYSA. ENMHCTBO Pu3HUECKON KapTUHBI MUPAa.
TexHuyeckue ycTporcTBa U NPAaKTHUYECKOE IPUMEHEHHE: JO3UMETpP, KaMepa
Busnbcona, sinepHbiil peaktop, aToMHasi 0omMoa.
Jlemoncmpayuu
CuéTurK HOHU3UPYIOLIUX YACTHII.
Yyenuueckuii sxcnepumenm, nabopamopmsie pabonul
HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (hoTorpadusm).

Pa3nen 8. JiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUU. [IpuKIIaqHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUM.

Bun 3B€3gHoro Heba. Co3Be3nmsi, sSipKU€ 3BE3MbI, IUIAHETHI, WX BHUIMMOE
JBUKECHUE.

ConneuyHas cuctema.

Connne. Conneunass akTuBHOCTb. Mcrounumk sHeprunm ConHuma u 3BE3N.
3BE311bI, X OCHOBHBIC XApaKTEPUCTHKU. [[HarpamMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTB». 3BE3MBI TIJIaBHOW IIOCIIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIABHOM IIOCIIENOBATENBHOCTH. BHYTpeHHEE CTpOeHHe



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U 3BOMtonMM CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3].

Muieunsiii I[TyTe — Hama ['amaktuka. ITomoxenwe u aBwxkeHue CojiHIAa B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHBIE OBIPBI B sSApax
TaJIAKTHK.

Bcenennas. Pacipenue Beenennoit. 3akon Xa66ina. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa. PETUKTOBOE U3ITyUECHUE.

MaciurabHas ctpykrypa Beenennoii. Meraranaktuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN AJI ONpe/eNIeHUs MOJ0KEHN HEOECHBIX 00BbEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOJyIIapys U IPKUE 3BE3BI.

Habmronenus B teneckon Jlynsl, mianet, Miueunoro IlyTu.

O6o0maroIee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOM HAay4YHOM KapTHHE MUpPaA, POJb (PU3NYECKON TEOPUH B
(dbopMupOBaHUYU MPEACTABICHUIN 0 PUZNIECKON KapTUHE MHUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM PSOy COBPEMEHHBIX  €CTeCTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3E€M C KypcaMu MaTE€MaTHKH,
OHOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAay4YHOIO
MO3HAHUA: SIBJIEHWE, Hay4YHbI (akT, TUMoTe3a, (u3nyeckas BEIWYMHA, 3aKOH,
Teopusl, HaOIIOJIEHUE, IKCIIEPUMEHT, MOJEIHUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GYHKIIUHM: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPHl U MX IIPOCKLIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BO/IHBIC 3JIEMEHTAPHBIX (QYHKIUN, MPU3HAKU TMOAOOUS TPEYroJbHUKOB,
omnpeiesIeHne TIOMAIU TIIOCKUX GUryp u oobeéMa Tel.

buonocusa: »nekTpuyeckue SBICHUS B JKMBOW MpuUpoJe, KoseOaTeabHbIe
JBUKEHHS B )KUBOW NPUPOJAE, ONITUYECKUE SIBJICHUS B KMBOW NPUPOJE, ACHCTBUE
paaualny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKON PEIIETKH, CIIEKTPAJIbHbII aHATH3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3JIEKH MarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKa3aHUE 3eMIICTPSICCHUH.

Texnonoeus: IJHWHUM DBIEKTpONEpenady, TEHEpPATOp IEPEMEHHOTO TOKa,
AJIEKTPOABUTATEh, WHAYKIIMOHHAS I€Yb, pajap, paauoNpUEMHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-neub, MpOEKIMOHHBIN amnmapaTr, BOJOKOHHAas ONTHKA,
CoJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3SUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «du3uka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBaHus (0a30BBIM YpPOBEHb) JOJDKHO 00ECHEUYUThH JOCTHXKCHHUE CIIECTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJIbTaThl OCBOEHHUS y4eOHOro npeamera «Dusukay JOJKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYyKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEH MO3WUIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlEeCTBa, paclIMpeHue >KU3HEHHOTO
ONBITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTn3alii OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKOM MO3UITMN 00YUaAOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATUE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTHUYECKUX U
JIEMOKPAaTHYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX T'PAXKIAAHCKOTO
oO0lIecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpPraHU3allNHY;

YMEHUE B3aUMOJICHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM JAEATEIIBHOCTH;

2) NaTPUOTUYECKOT 0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUMCKOM Ipak TaHCKOU MICHTUIHOCTH, TATPUOTU3MA;

LICHHOCTHOE OTHOIIEHWE K TOCYJAPCTBCHHBIM CHUMBOJIAM, JOCTHKCHUAM
POCCUHCKHUX YUEHBIX B 00J1aCTH (U3UKHU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0O U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIEC B
JEeSTEIIbHOCTU YYEHOT0;

OCO3HAHHE JJUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy TyIIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOUYAsi 3CTETUKY HaAYYHOTO TBOPUYECTBA,
IpUCyLIEro (pU3nYecKoi HayKe;

S) Tpy10BOI0 BOCTIUTAHMS:



MHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHANBHOU JeATEIbHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (PU3MKOMN M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUU BCEU KU3HH,

6) 3K0,10rHYEeCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOM KYJIBTYphl, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX MPOoOIeMm;

IJIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUN B OKPYKAIOIIEH CPEJE Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKOW HAIMpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCA 3HaHUH Mo (PU3uKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE LIEHHOCTH HAYYHOM JesTeNbHOCTH, TOTOBHOCTH B IIpolecce
U3y4YeHUS! (PUBHKHU OCYLIECTBIISITh MPOEKTHYIO U UCCIIEOBATENBCKYIO ACSITEIBHOCTh
WHJIMBUYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUSA
ba3oBble JJoruueckue AeMcTBUS:
CaMOCTOSITEIGHO  (OPMYJIUPOBATh W AKTyalIM3WpPOBaTh  MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh LEIU JIEATEIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTEPUU HX
JIOCTYOKEHUS
BBIBJISITh  3aKOHOMEPHOCTM W MNPOTUBOPEUYUST B  PACCMATPUBAEMBIX
(bU3HYECKUX SBICHUIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOoOJeMbl C YIETOM aHAIM3a UMEIOIIUXCS
MaTEpUAIBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJAMHUPOBATH M BBIIOJIHATH PA0OTY B YCIIOBHAX PEAIbHOTO, BUPTYaIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaen0BaTeIbCKUE AeiiCTBUS:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIFOUEBBIMU IMOHITHUSIMHU U METOJIAMU
(bu3UYECKON HAYKH;



BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIETOBATENBCKOW U TIPOSKTHOW JEATEIHHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY MOUCKY
METOJIOB peuieHHs 3aAad (PU3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO pPa3IMYHbIX
METOJIOB IMO3HAHUS;

BJaJE€Th BHUAAMU JEATEIBbHOCTH MO TMOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIIpEeTalluy, MPeoOpPa30BaHUIO W MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalIM3MpOBaTh 3ajady,
BBIIBUTATh THUIOTE3Y €€ PEIIeHNs, HAXOIUTh apTyMEHTHI [T I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBaTh TOJYYEHHBbIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BATENBHOM
JeSITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3BHKY;

JTaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTUYECKYID 00JIacTh
KU3ZHEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001aCTeH;

BBIIBUTaTh HOBBIE HJIEH, Mpe/yIaraTh OPUTHHAIbHbBIE TTOJXOAbI U PELICHMS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTepHATUBHBIC PELLICHUS.

Pab6ora ¢ undgopmanueii:

BJIa/IeTh HABBIKAMH TMOJY4YeHUS WHGOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISTh TOUCK, aHalu3,
CUCTEMAaTU3alMI0 U HHTEPIpeTaluio HMH(OpPMALUK Ppa3IUYHbIX BUAOB U (opM
MIPE/ICTaBICHHUS,

OLIEHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh  CPEJCTBA  MH(DOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3aIlMOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TPEOOBaHUM HPTOHOMUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (DPU3MUECKOTO COJEp)KaHUsI B pasIUYHBIX (opmarax c
y4€TOM Ha3zHayeHHsI MHPOPMAIUH U LIEJeBOW ayJUTOPHH, BRIOUPAs ONTUMATbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yaTU3alliu.

KoMMyHHKATHBHbIE YHUBEPCAJIbHbIE YyueOHbIEe el CTBHUA:
OCYIIECTBIIATH OOIIEHNE HAa yPOKaxX (PU3HUKHU U BO BHEYPOUHOU NI TEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOHQJIMKTHBIX  CUTyallMd W  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUIYaIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JAECUCTBUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 YJIEHA KOJIEKTUBA;

OPUHUMATh LEJIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHW30BBIBaTH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ TOCTUKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM,
pacmpenensiatb pojad ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXKJaThb pe3yJbTaThbl
COBMECTHOM padoThI;

OLIEHHMBATh KaYECTBO CBOETO BKJIaJa U KaXJI0r0 YYaCTHUKA KOMaH/Ibl B OOIINIA
pe3ysbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npearaTh HOBBIE IPOEKTHI, OLEHUBAaTh WJEHM C [O3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOe IOBEICHHE B Ppa3JIMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE AelCTBHS
Camoopranusanus:

CaMOCTOSTENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIHHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS PACUYETHBIX M Ka4eCTBEHHBIX
3a/1a4, TUTaH BBIMIOJTHEHUS MPAKTHUECKOW pabOTHI ¢ YIETOM UMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsATh paMKu y4eOHOTrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEeHTHpOBaTh €ro, Oparh Ha cebd
OTBETCTBEHHOCTh 3a pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;,

croco0CcTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIMU B 00JacTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIM YPOBEHb.
CaMOKOHTPOJIb, YMOIIHOHAIbHBIN HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIE€STEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIaJIETh  HaBBbIKAMU  TO3HABATEIbHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pPe3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyalluH, BEIOOpa BEPHOTO
peueHus;



YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PEUIEHUS IO HUX
CHIKEHUIO;

OPUHMMATh MOTUBBI W apryMEHThl JPYrMX IpU aHalU3e pe3yJbTaToB
JESITeNIbHOCTH;

IPUHUMATh ce0s, TOHUMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHThl JpYrMX IpU aHaIu3e pe3yJbTaToB
JESITENIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B nporecce nocTukeHUs IMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI T10
¢u3nke I ypOBHS CpeaHero ooOmero o0pa3oBaHus y OO0ydaroIMXcs
COBEPIIECHCTBYETCS AMOILIMOHAJIbHBII UHTEJIEKT, peanoIararomi
C()OPMHPOBAHHOCTB:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CITIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJETh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON C]eEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJECHHE, CIIOCOOHOCTh aJalTUPOBATBCA K
AMOILIMOHAIILHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAKOLIEH CTPEMIICHUE K JNOCTHMIKECHUIO LIENU U
yCcHexy, ONTUMHU3M, WHHUIHMATHUBHOCTb, YMEHHE [EHCTBOBATH HUCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIEH CIOCOOHOCTh MMOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBaThb €ro IpPU OCYIIECTBJIECHUU OOLIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HaBBIKOB, BKJIIFOYAOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOLLEHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIbHOCTH JIOICH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCINCH:
MaTepHualibHas TOYKa, UHEpLHUaIbHas CUCTEMa OTCUYETA, aOCOIIOTHO TBEPJOE TENO,
WJICAIBHBIN Ta3, MOJEIHN CTPOCHUS Ta30B, KUJIKOCTEW M TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIICHNH (PU3NYECKUX 3a]1a4;

pacno3HaBath (puU3MUYECKHE SBJICHUS (IIPOLECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHHUS BEILIECTBA U



AIEKTPOJIMHAMUKN: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPAMOJIMHEUMHOE IBUKECHUE,
CBOOOJIHOE TaJIeHUE TeJ, JIBIXKEHUE MO OKPY>XHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
Ten, nuddys3usi, OpOYHOBCKOE IBMKECHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX TeE,
U3MeHEeHHe o0BbéMa TeN NP HarpeBaHUM (OXJIKICHHH), TCIJIOBOE PaBHOBECHE,
WCTIapeHue, KOHJICHCAIMS, IUIaBJICHHUE, KPUCTAJIM3ALMS, KUIICHUE, BIAXKHOCTh
BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHWHU B 3aKPBITOM COCY/E,
CBSI3b MEXY IMAapaMeTpaMH COCTOSIHUA Ta3a B M30MPOLECCAX, NEKTPU3AUS TeEN,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3Ysl (PU3NUECKHUE BEIUYUHBI:
KOOpJMHATA, IIyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAs SHEPIrus, MOTCHUHUAIbHAS SHEPIrUsl, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh; IPU OIMCAHWHM TPABUIBHO TPaKTOBAaTh
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEJIWYUH, WX OOO3HAYEHUS U €IUHUIHI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMHU
BEJIMYNHAMU,

ONKCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUJIOBBIC SIBJICHMS,
UCIIONB3YsS (U3WUECKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETHYECKAsT YHEPrUsl XaOTUUYECKOrO JIBUKECHUS MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS HHEPrus, padoTa rasa,
KOd(pUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JABWTATENS; IPH ONMHUCAHUM
MPaBWIbHO TPaKTOBaTh (DU3WYECKUH CMBICT MCIOJB3YEMbIX BEJIUYUH, UX
o0O3Ha4YeHUsT U €IUHMIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEUIECTBA U DJIEKTPUUYECKUE
ABJICHUSL (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETUYUHBIL: AJIEKTPUUYECKUI 3apsi,
AJIEKTPUYECKOE I0JIe, HAMPSHKEHHOCTD MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB;
IpU  OINHCAHWM TPABHJIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI HCIOJIb3yEMbIX
BEJIMYMH, UX OOO3HAUYCHMS W EIWHMUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME
JTAHHYI0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMYNHAMU;

aHATM3UPOBaTh (PU3MUECKUE TPOIECCHl M SIBICHUS, WCTONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUNBL: 3aKOH BceMupHOTo Tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHUS MEXaHWYECKOW OHHEPruu, 3aKOH COXPAHEHUS HUMITYJbCa,
MPUHIMUIT CYNEPHNO3UIUNA CHUJI, MPUHUUN PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKECHUS MOJIEKYJ C
abCOJIIOTHOM TeMIiepaTypou, MEepBhIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOrO 3apsjaa, 3akoH KyioHa, mpu 3TOM pa3ivyaTh CJIOBECHYIO
GbOopMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAXKEHUE W YCJIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



O0OBSICHSATh OCHOBHBIE MPUHITUIIBI JIEHCTBUS MAITUH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh yCIOBHUS MX O€30MaCHOTO MCIOJb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATH JKCIIEPUMEHTHI TI0 HWCCJICAOBAHHMIO (PU3WYECKHUX SIBICHUN U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MPU 3TOM
dbopmyHpoBaTh MpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIIMYUH, MPU
TOM BBIOMPATh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIB30BaHUEM TMPSAMBIX U3MEPEHUM, NPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCHUPOBATh PE3yJIbTATHI MOJTYUYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIUYUH B BUJIC
TabIUI ¥ TPaQUKOB, JIEaTh BEIBOJBI IO PE3yIbTaTaM UCCIIECI0BAHUS;

coOmro1aTh MpaBwiia 0€30MacHOTO TPy/a NP MPOBEICHUH WCCIICIOBAHHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-UCCIENOBATENLCKOW U TMPOEKTHOMN
NEeSATENBHOCTH C MCIOJb30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1a0OPATOPHOTO
000pyI0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHOM (U3WYECKON MOJENbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (GU3HMUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXoAUMbIe Jisi €€ pElIeHMs, MPOBOJUTh PAaCU€Thl U OLEHUBATH PEATbHOCTH
MOJIY4YEHHOI0 3HAYEHUs (PU3UUYECKON BEIUUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTHUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3Yy4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnyecKue BIEHUS;

UCIOJIb30BaTh NPU PEIICHUN YY€OHBIX 33/1a4 COBpEMEHHBIE MH(OPMALIMOHHBIE
TEXHOJIOTUU JIJIsl TOWCKA, CTPYKTYPUPOBAHUS, MUHTEPIPETAMU U TPEACTaBICHUS
y4eOHOW W HAay4YHO-TIOMYJIAPHOW WH(GOpPMAlMU, TOIXYYCHHOH W3 Pa3IUYHbIX
WCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOTy4aeMyIo HH(POpMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYyOeKHBIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAYKU, 0OBSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCIIOJIb30BATh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCEAHEBHOM JKU3HU JIJIS
oOecrieyeHusi 0€30MAaCHOCTH TpHU OOpaIlIEeHUH C MPUOOPaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JJIsi COXPAHEHUSI 3JI0POBbSI U COOJIIOJICHUS] HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;



paboTatb B TpYIINE C BHIIOJHEHHUEM pa3JIMYHBIX COILMAIBHBIX pOJIEH,
IUIAHUPOBATh padOTy TPYyNIbl, PalUOHAIBHO paACHpEAesiaTh OO0S3aHHOCTU U
IIJJAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJlCKBATHO OLICHUBATH
BKJIAJ] K&KJI0OT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBAaEMON TPOOIIEMBI.

K konity o0yuenus B 11 kJacce npeaMeTHbie pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00yYaOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B NPAKTUYECKOW NEATENBHOCTH JIIOJAEH, LEIOCTHOCTh U EIUHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YUUTBHIBaTh TPaHUIBl MPUMEHEHHUS] M3YyUYEHHBIX (U3MUECKUX MOJENeil:
TOYEUHBIA AJEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, A/I€pHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO f/ipa MpU pPEIieHUU (PU3HUECKUX
3ajay;

pacrno3HaBaTh (U3NUYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKU M KBAHTOBOUW (DU3UKH: 3JIEKTpUUECKasi TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE NIEUCTBUS TOKA, B3aUMOJIECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKLOWs, JEHCTBUE MATrHUTHOTO TIOJS HA
IPOBOJHUK C TOKOM W JBIXKYLIMICS 3apsiji, 3JEKTPOMAarHUTHbIE KOJIEOAHUS H
BOJIHBI, MPSIMOJIMHEHHOE pPaCIPOCTPAHEHUE CBETA, OTPAKECHUE, IPEIOMIICHHUE,
uHTeppepeHius, audpakiuss U TOJIpU3alUs CBETa, JTUCIEPCHS CBETAa,
dbotoanekTpudeckuit 3gdext (hoTodrddhexT), cCBeTOBOE AaBlIeHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro CIHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaAMOaKTUBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (IIEKTPUYECKUE, MATHUTHBIE,
ONTHYECKHE, ANEKTPUUECKYIO OPOBOJAMMOCTh  PA3JIUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI), UCMOb3Yys (PU3NYECKHUE BEIMYMHBIL:
ANEKTPUYECKUH 3apsijl, CWJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, IEKTPUUECKOE
COIIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYINAs cuiia, paboTa ToKa,
WHIYKIHMST MarHuTHOro moiisl, cuia Ammepa, cwia JlopeHua, WHIYKTUBHOCTD
KATYIIKH, DHEPTHs AJIEKTPUUYECKOr0 M MAarHUTHOTO IMOJEH, MEpUOJ M YacToTa
KonebaHuil B KoJieDaTeNIbHOM KOHTYpE, 3aps]l M CcuWla TOKa B Ipolecce
TAPMOHMYECKHX DJIEKTPOMArHUTHBIX ~ KoJeOaHuil, (OKYyCHOE pacCTOsSHUE U
ONTUYECKasl Cuja JIMH3bI, NP ONMUCAHUM MPAaBUIBLHO TPAKTOBATh (PU3NUYECKUI
CMBICTT HCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUEHUSI U EAUHMIIbI, YKa3blBaTh
(opMyJIbL, CBSI3BIBAIOIINE TAHHYIO PU3NYECKYIO BEIUUYHUHY C JIPYTUMU BEIMYMHAMU;
ONMUCBHIBATh H3YYCHHBIE KBAHTOBBIC SBJIEHUS M MPOLECCHI, HCIIOJIb3Ys
¢u3nyecKkue BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4yacToTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJ MOTypacajia, YHEPTHsl CBA3U



aTOMHBIX SIZIEP, MPU OMUCAHUU TPABWIBHO TPAKTOBAaTh (PUIWYECKUA CMBICIT
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAUEHUS W €IMHMIIbI, YKa3blBaThb (OPMYJIbL,
CBSI3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JIPYTUMH BeJIMYWHAMH,
BBIUMCIIATH 3HaU€HUE (PU3NUECKOIN BEIIMYUHBL;

aHAJIM3UPOBATh (PU3UYECKUE MPOILIECCH U SBICHUS, UCIONB3Ys (PU3NUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIE0BATENBHOTO U MapaJIeIbBHOIO
COCIMHEHUSI MPOBOJHUKOB, 3aKoH Joyisi—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOIO PaclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETA, 3aKOHBI NMPEJIOMJICHUS CBETa, ypaBHEHHE ODWHINTEHHA i (oTodddekra,
3aKOH COXPAHEHHUS] DHEPIUHU, 3aKOH COXPAHEHUS MMIIYJIbCAa, 3aKOH COXPaHEHHUS
IEKTPUYECKOTO 3aps/ia, 3aKOH COXpPaHEHUs MacCOBOr0 4ucia, nocTyiaTel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE M YCIOBHUS (TpaHULbI, OO0JACTH)
NPUMEHUMOCTH;

ONpEIENATh HAIIPABIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJIS IPOBOJIHMKA
C TOKOM, cuiibl Amnepa u cuibl JlopeHna;

CTPOUTHh W ONHUCHIBATh H300paXKEHUE, CO3/aBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHl MO HCCIEIOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX H3MEPEHUM: NMpPH 3TOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady ¥ THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH OMBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYLIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI PU3MUECKUX BETUYHUH, [IPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEZIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH C UCIOJB30BAaHUEM IPSIMbIX
U3MEPEHUI: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATh
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE TaONIUIl U TpauKOB,
JIeNaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEJOBAHUS;

coOnroAaTh mpaBuiia 0€30MacHOro TpyJa MpU MPOBEACHUN HCCIEAOBAaHUMN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW W IMPOEKTHOM
NEeSTENBHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1A0OPATOPHOTO
000pyI0BaHUS;

pemiaTth pacuéTHBIC 3aJadd C SBHO 3aJaHHON (H3WYECKOM MOMACNbIO,
UCTIOJB3YS (PU3HUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (GU3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXoAUMbIe Jisi €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATh PEATbHOCTH
MOJIYYEHHOT'0 3HAYEHUS] (PU3HUECKON BEJINUUHBI,



pelaTh KaueCTBEHHBIC 3aaui: BHICTPAUBATh JIOTHYCCKH HEITPOTHBOPECUUBYIO
IETIOYKY PaCCYXJACHHUH C OMOpPOHM Ha HM3ydYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIIOJTB30BAaTh TIPY PEIICHUN YUEOHBIX 33J1a4 COBPEMEHHbBIE MH(POPMAIIMOHHEIC
TEXHOJIOTHH JUISl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMH U TPEICTABICHHUSI
y4eOHOW W HAyYHO-TIONMYJIAPHOW WH(GOPMAIIMU, TONYYCHHOH W3 Pa3IUYHbBIX
UCTOYHUKOB, KPUTUYCCKU aHAJTU3UPOBATH MOJTy4aeMyI0 HHPOPMAIIHIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAIIUH, TPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX 0€30IaCHOTO MCIOJIB30BaHUS B TIOBCEIHEBHOM
KHU3HU,

IIPUBOIUTH IPUMEPHI BKJIa/Ia POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHHUKH M TEXHOJIOTH;

UCIIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3NKE B TOBCETHEBHOM JKU3HH TSI
oOecrieueHusi 0E30MAaCHOCTH TPU OOpAIIEHWH C MPUOOPaAMU U TEXHUYECKUMU
yCTPOMCTBaMH, ISl COXPAHECHUS 30POBbSI M COOMIOACHHUS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TpYyIIE C BBINOJHECHUEM pa3UYHbIX COIHMAILHBIX PpOJICH,
IUTAHAPOBAaTh PabOTy TpPYIIbL, PANMOHAIBHO PpACHpeaeisaTh OOS3aHHOCTH H
TUTAHUPOBATH JICATEIHHOCTh B HECTAHJIAPTHBIX CHTYyAIVsX, aJeKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIBI B PEIICHUE PAacCCMaTPUBAECMON TTPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM nudgpoBbie
Ne n/m P Konrpoabusie | IIpakrnyeckue (ucpp )
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. DU3UKA U METO/1bl HAYYHOTI'O ITIO3HAHUSA
1.1 @u3uKa U METOJIbI HAYYHOTO MTO3HAHMS 2 bubmmorexa [OK
' A Y https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Pa3znen 2. MEXAHUKA
bu6nuoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41b£72
bubnunoreka [IOK
2.2 JluHamuica / https://m.edsoo.ru/7f41b£72
bubnuoreka [JOK
23 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 httos://medsoo.ru/ 74 1bE72
Hroro no pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON 9 | bubnmnoreka [IOK
) TEOpUn https://m.edsoo.ru/7f41b£72
bubmuoreka [IOK
32 10 1
OCHOBEI TepMOZHAMIKIL https:/m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6nuoreka [IOK

®da3oBrIe ePexoabl

https://m.edsoo.r/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 pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bubnuoreka [JOK
41 deKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN AeKTprUecKuii TOK. TOKH B 12 bubnmnoreka [IOK
' pa3IMYHBIX cperax https://m.edsoo.ru/7f41b{72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 10 68

[NPOTPAMME



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

11 KITACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3iesioB U TeM uugpoBbie
Ne i/ P Konrtpoabnsie | IIpakrnuyeckue (mupp )
NPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. JIEKTPOAUHAMMUKA
L1 MarnuTHo€ noJie. DJIeKTpOMarHuTHas 1 1 3 bubnuoreka [IOK
' WH Ty KIIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
71 MexaHu4ecKHe U 3JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41¢97¢
9 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 5 1 bubnmnorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6nmoreka [JOK
23 Orrmika 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEHUAJIBHOM TEOPUY OTHOCUTEJBbHOCTH

31 OCHOBBI CIENUATIBHOM TEOPHUH 4 ) bubnuoreka [IOK
OTHOCUTEIIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 bubmmorexa TIOK

https://m.edsoo.ru/7f41¢97¢



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

bu6nuoreka [JOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 57p0 > https://m.edsoo.ru/7f41c97c
Hroro no paznemny 15

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DeMeHTBI aCTPOHOMMUH M aCTPOYUUKU 7 brbmmorexa HOK
https://m.edsoo.ru/7f41c¢97¢c

Hroro no pazaeny 7
Paznen 6. OBOBIIAIOHIEE ITOBTOPEHUE

61 | Oobumaome novoperne ‘ e s LT
Hroro no pazaeny 4
Pe3epBHOE Bpems 3
OBIIEE 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




INHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Hara uu(ppoBbIe
Tema ypoka Koutpoabubie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThI
pecypcsbl
du3uka — HayKa O IPUPOJIE.
1 Hayunrie MeT(})’I[LI nofmﬁms{ 1 bubnmorexa [OK
y https://m.edsoo.ru/ff0c32¢e2
OKPY’KaIOIIETO MUpPa
Pone 1 MecTO pu3uKku B

) (hopMHUPOBAHUH COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKOM ESITEIbHOCTH JIFOJIEN
MexaHnnueckoe JBUKEHHUE.

3 OTHOCHUTENIPHOCTh MEXaHUYECKOTO | bubmuoreka [IOK
newxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE IPAMONIMHEHOE 1 bub6nuoreka LIOK
JBHUKECHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHENHOE 1 bubnmnoreka [IOK
JBUKCHHEC https://m.edsoo.ru/ff0c372e

6 CBoOoaHOe majienue. Y ckopeHue 1 bubnmoreka [JOK
CBOOOJIHOTO TAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunerHoe qBuKeHUE.

N bu6mmoreka [JOK

7 JIBr>xeHHEe MaTepUuabHON TOUKH 110 1

OKpPY>KHOCTHU

https://m.edsoo.ru/ff0c3ada



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

HpI/IHI_II/IH OTHOCHUTCIIBHOCTH

Kunernueckas sneprus

8 lNanmnes. UnepunanbHbIe CHCTEMBI bubmmorexa [OK
’ p HV https://m.edsoo.ru/ff0c3be8
otrcuera. [lepBrIii 3akoH HproToHa
Macca tena. Cuna. [Ipunuun
. bubmuoreka [IOK
9 Cynepro3uIuu cwi. Bropoii 3akox
. https://m.edsoo.ru/ff0c3be8
HreroToHa a1 MaTepuanbHON TOUKU

10 Tpetwnii 3akoH HeroToHA 115t bubnuoteka [IOK
MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHUpHOTO TsAroreHus. Cuna

11 TskecTH. IlepBas kocMuyeckast bubmmorexa [IOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
TENa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHus. Cuia CONpOTUBIIEHUS NTPU bubmmoreka [JOK
JOBW)XKEHUHU Tela B )KUIKOCTU UJIN https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpaliaTeabHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPIOTO bubmuoreka [JOK
Tesa. MoMeHT cuiibl. [1meuo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPAOTO TENa
HMMiynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOUEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUSI https://m.edsoo.ru/ff0c43d6
uMITysibca. PeakTuBHOE IBIKEHKE

16 PaboTa 1 MOIITHOCTH CHITBI. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepuaabHOW Touku. Teopema 00
HU3MCHCHUH KI/IHGTI/I‘-ICCKOIx/'IVBHCpI‘I/II/I

IToreHnuanbpHas OHEPIrus.
IloTenunanbHast OHEPIus ynpyro

17 ne(OpMHUPOBAHHON NPY>KUHBI. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c461a

[ToTenuumanbHas 3HEprus Tena
BOJIM3M TOBEPXHOCTH 3eMJTH
[ToTeHumanbHbIEC U
HEeMoTeHUUaIbHble CUIIbl. CBSI3b

18 palbOoThI HETOTEHIIUAIBHBIX CHJI C bu6nuoreka [IOK
W3MEHEHUEM MEXaHUYECKON SHEPTUU https://m.edsoo.ru/ff0c478c
CUCTEMBI Te. 3aKOH COXpPaHEHHUS
MEXaHUYECKOM SHEPTruu
JlabopartopHnas pabota
«HccnenoBanue CBA3M pabOTHI CUIIBI

19 C UBMEHEHUEM MEXaHUYEeCKOMN
SHEPrUuu Teja Ha mpUuMepe
PaCTSKEHUSI PE3UHOBOTO JKI'yTay»
KonTponbhas pabota 1o teme

20 «Kunemaruka. /[nHamuka. 3aKOHbI bubmorexa [OK

https://m.edsoo.ru/ff0c4b74

COXpaHEHHUS B MEXaHUKE)
OCHOBHBIE MTOJIOKEHUS

)1 MOJIEKYJISIPHO-KUHETUUECKON bubnuoreka [IOK
T€OpUH. bpOyHOBCKOE IBUKEHHUE. https://m.edsoo.ru/ff0c4dc2
Hubdyzus
Xapakrtep ABUKECHUS U

” B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.

Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPJIBIX TN



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

Macca MOJICKYIJI. KommuaecTBo

23
BemiecTBa. [locrosiHHas ABoraapo
TennoBoe paBHOBecue. TeMneparypa

24 u e€ nm3mepenue. lllkana remnepatyp
Lenscus

25 Uneanpusiii ras 8 MKT. OcHOBHOE bu6mmorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMITepaTypa Kak Mepa

2% CpeaHel KHHETUYECKON SHEPIUU bu6nuoreka [IOK
JIBJKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneea-Kianeiipona

27 3akoH JlanpToHa. ["a30BbIE 3aKOHBI
JlaGopatopHas pabota

)% «HMccnenoBanne 3aBUCUMOCTH
MEXy HapaMeTpaMH COCTOSHUS
Pa3pexKEHHOT0 raza»

29 N3ompoueccsl B HAcaIbHOM ra3e u bubnuoreka [IOK
ux rpaduyueckoe MmpeacTaBiICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHsisa sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 cnocoObl e€ n3menenus. Komuuectso bubmmoreka [JOK
TeIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OJHOATOMHOIO UJI€AJTLHOTO
rasza

31 Bunb! Termonepenayuun bubnnorexa [IOK

https://m.edsoo.ru/ff0c5¢36
1 VY neapHas TEI0EMKOCTD BEIIIECTBa. bu6mmoreka [JOK

KonugecTBo TemnoTs! mpu

https://m.edsoo.ru/ff0c5¢36



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

Tertonepenaye. AauadbaTHbIi
npotiecc

IIepBblii 3aKOH TEPMOJIMHAMUKY U

bu6mmoreka [JOK

33
€ro NPUMEHEHUE K U30IIpoLieccam https://m.edsoo.ru/ff0cSefc
HeoOpaTumocTs mpo1ieccoB B
34 npupoae. Bropoii 3akoH bubmmorexa [OK
PHPOJE. P https://m.edso0.ru/ff0c6230
TEPMOIMHAMUKH
15 [Mpunnun nevicteus u KI1 bubmuoreka [IOK
TETJIOBOW MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KII|
37 DKOJIOTUYECKHE TPOOIEMBI
TEII0PHEPTEeTUKN
O0600MmAarIIi YPOK
13 M y?b 0 but6mmoreka [JOK
(NVIONICKYTIAPHAL QHHEKA. LICHOBRE https://m.edsoo.ru/ff0c6938
TEPMOAUHAMUKI
KoHntpoinbnas paborta 1o teme
39 «Monexynsapras ¢puzuka. OCHOBBI bubmmorexa [IOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIIHSI. bu6nnoreka [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCOoNIOTHAs 1 OTHOCUTEIIbHAS
41 « Ha . bubmuoreka [IOK
BJIAKHOCTB BO3MyXa. HACKIILICHHbIN https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnmueckue u
aMmop(HbI€ TeJla. AHU30TPONUSA
? ® P bubmmoreka [JOK
42 CBOMCTB KpHUCTaLIOB. JKuakue

KpUCTaJlJIbI. COBpeMeHHHC
MaTepualibl

https://m.edsoo.ru/ff0c650



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

IInaBneHue u KpucCTaJUIM3anusl.

bu6nroreka [JOK

43 y .
ACBHAA TCLITOTE IABCHI https://m.edsoo.ru/ff0c6708
CyOmumarust
bu6mmoreka [JOK
44 Y 0
PABHEHHE TCILIOBOTO banamca https://m.edsoo.r/ff0c6820
DJIeKTpU3aIus TeJl. DIEKTPUIECKUN
45 3aps. [JABa BUaa 3JE€KTPUUECKUX bubmmorexa [OK
AR A P https://m.edsoo.ru/ff0c6bce
3apsioB
[IpoBOHUKH, TUATEKTPUKU U
46 H(I))J'I HHOBO HIfKI/I 3aI<zH bubmmorexa [IOK
YHPOBOA ) https://m.edsoo.ru/ff0c6bce
COXpaHEHUS IEKTPUUECKOT0 3apsiaa
B3aumopeiicTBue 3apsa0B. 3aKOH
47 Kyinona. ToueuHbli 371€KTPUYECKHI bubmmorexa [IOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssx€HHOCTB 2IEKTPUYECKOT0
43 noJist. [lpuHnun cynepnosunuu bubnuoreka [IOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabora cui 31eKTpocTaTH4eCKOro
bu6mmoreka [JOK
49 nond. ITorernman. Pa3zHocts
https://m.edsoo.ru/ff0c6100
MTOTEHITNAJIOB
[IpoBOHUKY B TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM H(I))ne bubmorexa [OK
p ’ https://m.eds00.ru/ff0c7018
JluanexkTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konaencarop nommorexa O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
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52

DNEeKTPOEMKOCTD INIOCKOTO
KOHJIEHCATopa. JHEeprus
3apsHKEHHOTI0 KOHJIeHcaTopa

bu6nroreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas padota "M3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIIMI 1ECTBUA U IPUMEHEHNE
KOHJICHCAaTOPOB, KOMUPOBAIIBHOTO
arrapara, CTpyMHOIr0o pHHTEpA.
DJieKTpocTaTU4ecKas 3amura.
3a3eMiIeHHe AJIEKTPOIPHUOOPOB

55

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHud. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conpotusienue. 3akoH OMa i
y4acTKa LenH

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIAHHOE COCTUHEHHE
poBOAHKUKOB. JlabopaTopHas
pabota «3ydeHre CMEeaHnHOTo
COC/IMHCHUS PE3UCTOPOB

0.5

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

57

PaboTa 11 MOIITHOCTB JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

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

58

3akon Oma 1711 TOTHOM (3aMKHYTO)
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«M3mepenne 3J1C ucTOUHMKA TOKA U
€ro BHyTPEHHET0 CONPOTHBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHAas POBOJUMOCTb
TBEPABIX METAJNIOB. 3aBUCUMOCTb



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

COITPOTUBJICHUS METAJJIOB OT
temrepatypsl. CBEpXIPOBOIUMOCTh

DJEeKTpUUECKUi TOK B BaKyyMe.

60 .
CBOIiCTBa JIEKTPOHHBIX ITyYKOB
[ToynpoBOIHUKH, UX COOCTBEHHAs

61 Y IPUMECHAs ITPOBOJIUMOCTb. bubnuoreka [IOK
CaoiicTBa p—n-Tiepexo/ia. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE TPUOOPHI
DNeKTpUYECKU TOK B pacTBOpax 1

6 pacriaBax 3JeKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAS TUCCOIHAIIHSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DIIeKTPUYECKHI TOK B rasax.

63 CamocTosSTeIbHBIN 1 bubnuoreka [IOK
HECaMOCTOSITEJIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexkTpuyueckue npudopsl u

64 YCTpPOICTBA U UX MPAKTUYECKOE bubnuoreka LIOK
npumeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O06o0maronuii ypok bubnuoreka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponbnas padora no teme

66 «Onekrpocratuka. [locTostHHBIN bubmmoreka [JOK
BIEKTpUYECKHil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHblii ypok. KoHTponbHas bubmumoreka LIOK

pabota o Teme "DnekTpoauHaMuKa"

https://m.edsoo.ru/ff0c8cS56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O0o0marommii

ypok no TeMam 10 kimacca

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

OBIIEE KOJIMYECTBO HACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KITACC

Kosaun4yecTBo 9acoB JIeKTPOHHbIE
[
Jlj;-n Tewa ypoxa Bcero Konrpoariibie | Ipaxririeciue ll/:ll:;:eﬂﬂﬁ :)Ig[()l:ll;(:]::fenbnme
padoThI padoThI pecypent
ITocTosiHHBIE MATHUTHI M UIX

| B3auMoaercTBrE. MarHUTHOE HOJIE. 1 bubnuoreka [JOK
BexTop MarHuTHOM HHAYKIWH. https://m.edsoo.ru/ff0c9778
JIMHMM MarHuTHOM UHY KLU
MaruutHoe 1oJsie IpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6muoteka LIOK
B3anmoneiicTBre MpOBOJHUKOB C https://m.edsoo.1ru/ff0c98fe
TOKOM
Jlaboparopnast pabota «I3yueHue

3 MarHII/:THOIr)o HOJP;H KaTyHIKIZ Cc 1 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBME MarHUTHOTO MOJISI Ha
IPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 Jlabopartopnast pabota | 1 bubnuorexa HJOK
«Uccnenosanue aeiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBMEe MarHUTHOTO I10JIs Ha

5 JBHKYIIYIOCS 3apsSKEHHYIO | bu6mumoreka LIOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuisl JlopeHna

6 DJIEKTpOMArHuTHAasI UHYKIIHSI. 1

IToTOoK BEKTOpa MarHUTHOU



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

unaykuud. 9J1C naaykunu. 3akoH
AJIEKTPOMArHUTHON UHIYKITUU
®dapanest

JlaGopatopHas pabota

7 «HccnenoBanue siBIeHUS buGnnorexa [IOK
. https://m.edsoo.ru/ff0cal 50
AJIEKTPOMATrHUTHON WHTYKITAW
NunykTuBHOCTS. SIBICHUE
camounaykiuu. SJC
8 CAMOMHIVKIIUA. DHEPT U bubnnorexa LHOK
Y ' p https://m.edsoo.ru/ff0ca600
MarHUTHOTO TTOJISl KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe
TexHuueckue yCcTporuCcTBa U UX
MIPUMEHEHHUE: TTOCTOSIHHBIE MarHUTHI,
9 AJNIEKTPOMArHHUTHI,
ANEKTPOABUTATENb, YCKOPUTEIH
3JI€MEHTapHBIX YACTHII,
WHIYKIIMOHHAS TIeUb
O0606maromuil ypok «MaraurHoe
P bu6mmoreka [IOK
10 nosie. DJIIEKTPOMarHuTHas
https://m.edsoo.ru/ff0cab82
WHTYKIIUSD)
KonTponbhas pabota 1o teme
11 «MarautHoe none bubmorexa LHOK
' https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHas HHTYKITUSD
CB0OOIHBIE MEXaHNYECKUE
kosneOaHus. ["apmoHnueckue
12 KoJjiebanus. YpaBHEHUE bubmorexa LHOK
P https://m.edsoo.ru/ff0caf06

TrapMOHHYECKHX KoJeOaHuil.
[IpeBpaienue sHEprun



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

JlaGopatopHas pabota
«HccnenoBanne 3aBUCHMOCTH

13 Mepro/ia MaJIbIX KoJieOaHu# rpy3a Ha
HUTHU OT JJIMHBI HUTH U MacChl
rpy3a»
KonebartenbHbIit KOHTYD.
CB0OOHBIC PTIEKTPOMArHUTHBIE
14 KoJicOaHUs B UCaTbHOM bubmuoreka [IOK
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHs https://m.edsoo.ru/ff0cb820
MEX1y MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMU KOJIEOaHUSIMU
®opmyna Tomcona. 3akoH
15 COXpPAHEHUS YHEPTHUH B UACATHHOM bubmmorexa LIOK
https://m.edsoo.ru/ff0cb9c4
KoJ1e0aTeIbHOM KOHTYPE
[IpencraBieHue 0 3aTyXarOIMUX
KosnebOaHusx. BelHyKIeHHBIC
16 MEXaHHYECKHEe KOoJeOaHusl. bubmmorexa [IOK
https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeiHyX/1eHHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMSI
IlepeMeHHBIN TOK.
CuHycouaanbHbI IEPEMEHHbBIN TOK.
17 MoOIHOCTh MEPEMEHHOTO TOKA. bubmmorexa [OK
. https://m.edsoo.ru/ff0cbd34
AMIUIATYHOE U IEUCTBYIOLIEE
3HAUYEHUE CUJIBI TOKA U HATIPSDKEHUS
Tpaucdopmarop. [Ipoussonactso,
18 nepeaaya u norpedieHue
AIEKTPUYECKON dJHEPTUU
19 Y CTpOHCTBO U MPAKTUYECKOE bubnuoteka [IOK

MMPUMCHCHHUEC DJICKTPHICCKOT'O

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKQ, T€HEPATOPA IEPEMEHHOTO
TOKa, TUHUH JIEKTpoIepeaad

DKOJIOTUYECKHE pUCKH IpA
MMPONU3BOACTBE SJICKTPOSHECPIUH.

20 KynbTypa ncnosnb3oBanus
AJIEKTPOIHEPIUU B TOBCETHEBHOM
KU3ZHU
MexaHuvecKkre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
21 CKopoCTh pacpOCTpaHEHUs U bubmmorexa [1OK
P pactpoctp https://m.edsoo.ru/ff0ccas4
JHa BosiHbL. [lonepeunbie u
MIPOJI0JIbHBIE BOJIHBI
3ByK. CKOpOCTb 3ByKa. [ pOMKOCTB bubmmoreka [{OK
22
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIEKTPOMArHUTHBIE BOJIHBI, UX
23 . P I ’ bubnuoreka [JOK
cBoiicTBa U ckopocTh. [llkana
p https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paguOCB3H U
24 TesieBuAeHus. Pa3Burue cpeacTs
cBs3u. Pagnonokanus
’5 KonTponbnas padora «Konebanus u bubmmoreka LIOK
BOJIHBDY https://m.edsoo.ru/ff0cc6f8
[IpsamonnHeiHOe pacpoCcTpaHEeHHE
2% CBETa B OJIHOPOJHOM Cpee. bubnmnoreka [IOK

To4euHbIil ICTOYHUK cBETa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



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

OTtpaxkeHue cBeTa. 3aKOHbI

27 oTrpaxeHus ceera. [loctpoenue bubmmorexa LOK
p L p https://m.edsoo.ru/ff0cd4e0
n300pa’keHHi B INIOCKOM 3epKaJie
IIpenomiienue ceera. [lonHoe
)% BHYTPEHHEE OTPAXKEHUE. bub6mmoreka LIOK
IIpenenbHbIN Yo MOJIHOTO https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPaKEHHUS
29 JlaGopatopHnas pabota «/3mepenue bubnnorexa [IOK
IOKa3aTelIs IpeIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenue nzoOpaxeHuit
. bubmnoreka [IOK
30 B nuH3€e. PopMysia TOHKOU JIMH3BL.
https://m.edsoo.ru/ff0cdd1e
VYBennueHue TMH3bI
Jlaboparopuas pabora
31 «HMccnenoBanue CBOMCTB
n300pa’keHHH B JIMH3aX)»
Hucnepcus ceeta. CiioxKHBIN COCTaB
0 oenoro ceera. Llpet. JIaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
3 Wnrepdepennus cera. udpakuus bubnmoreka [JOK
cBera. JludpakunonHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bu6mmoreka LIOK
[Tonspusauus csera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue npruOOPHI U yCTPOUCTBA
35 U YCJIOBHSI UX 06€3011aCHOTO
PUMEHEHHS
16 I'pannLIBI TPUMEHUMOCTH bubanorexa [IOK

KJIACCUYECKOU MEXAHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e
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[ToctynaTel criennanbHON TEOPUU

OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeJICHUE brbmmorexa HOK
AHOBP ) g https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIICHUE TITHHBI
DHeprus ¥ UMITyJIbC
18 peNATUBUCTCKON YacTulbl. CBA3b bu6mmoreka LIOK
MACChI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
Konrpomnsnas padora «Onrtuka.
. Bubnuoreka [JOK
39 OcCHOBBI crielMaIbHON TEOPUU
https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEIILHOCTH
40 ®otonsl. Dopmyina [Tnanka. bubnnorexa [IOK
DHeprusi 1 UMITYJIbC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCTIEIOBAHNE Eu6 [TOK
nOIMOTEeKA
41 otoaddexra. OmbiTer A. T'.
¢ o https://m.edsoo.ru/ff0cftc4
CroneroBa
3akonsl hoTodpdekra. YpaBHEHHE
42 OliHmTeiHa 11t porosadpdexra bubnmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢porodddexra
Jasnenue cBeta. OnwiTel 11. H.
43 JlebGeneBa. XuMuueckoe eicTBHE bubmorexa [OK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoicTa u
44 MPAKTUYECKOe MPUMEHEHUE:

¢dboToreMeHT, POTONATUHK,
coJIHeuHast OaTrapest, CBETOIUO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Pemenue 3amgad 1o reMe « DI1€MEHTHI

bu6nunoreka [JOK

45 KBAaHTOBOUW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHna. OnbITHI

46 Pesepdopna no paccesauro o- bubmorexa TIOK
yactull. [Inanerapnas moziens atoma hutps//m.edsoo.w ff0d091a

Bubnunoreka [JOK

47 HMoctynatet bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u norsnoueHue GOTOHOB

43 IIPU [IEPEX0/I€ ATOMA C OJTHOTO bu6mmoreka [IOK
YPOBHS SHEPruM Ha Apyroil. Bubl https://m.edsoo.ru/ff0d0Oafa
CIEKTPOB
BoustHOoBBIE cBOMCTBA YacTULl. BoJIHBI

49 ne bpoiins. KopnyckynspHo- bu6mmoreka [IOK
BOJIHOBOU Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JTyYeHUE
OTKpBITHE PAIOAKTUBHOCTH.

50 OmnbiTel Pe3zepdopaa mo bubmmoreka [JOK
OIIPEAECIICHNIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOIO U3ITyUEHUS
CoiicTBa anbda-, 6eTa-, raMmma-

51 n3iydeHus. BiousHue
PaIMOAKTUBHOCTH HA JKUBBIC
OpPraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbga-pacna. bub6nuoreka [IOK
DIIEKTPOHHBIN 1 TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['amma-usiyuenue

53 DHeprus CBsi3U HYKJIOHOB B sJIpe€. bu6muoreka LIOK

SnepHbie peakuuu. SaepHbIi

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
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peaktop. [Ipobrnembl, NEpCIEKTHUBHI,
AKOJIOTUYECKUE ACTICKTHI SITICPHON
SHEPreTUKU

54

DneMeHTapHble YacTUulibl. OTKpbITHE
Mo3uTpoHa. MeTo 1kl HAOMIOICHUS U
PErUCTpaLfK 3JIEMEHTAPHBIX
yactul. Kpyrisiii cron
«DyHTaMEHTAJIbHbBIE
B3auMoaecTBUA. EqUHCTBO
(hUBUYECKON KapTHHBI MUPaY

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

55

Bun 3Bé3gnoro neda. Co3pesaus,
SIpKUE 3BE3/bI, IUTAHETHI, UX
BunuMoe asukenue. Conneunas
cHucTeMa

56

Comnure. ComHeyHasi aKTUBHOCTb.
Uctounuk snepruu CosHua u 3BE37

57

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3]IbI TJIABHON
MOCJIeI0BAaTeIbHOCTH. BHyTpeHHEee
ctpoeHue 3B€311. COBpeMeHHbIE
MIPEJICTABICHUS O IPOUCXOKIACHUU U
sBotonuu CosHIa U 3BE3]

58

Mineunsiii [Tyt — Hamma
I'amaxTuka. ITonoxeHue U ABMKEHUE
Comnuna B Nanaktuke. ['amakTukH.
UEpHble AbIPHI B siApax rajJjakTHK

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bosboro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe nznydeHue.
MeraraiakTuka

60

Heperiennsie npo6iemsl
aCTPOHOMHUU

61

Kontposnbnas pabota « dneMeHThI
aCTPOHOMUU U acCTPOPHUIUKI»

62

Oo6o6maromuii ypok. Pons puzuku
Y aCTPOHOMHUHM B YKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON U
ATUYECKOH cdepax NesTeTbHOCTH
yeJioBeKa

63

O6o6maromuii ypok. Poibs 1 mecTo
(bU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOW Hay4YHOU KapTUHE
MHpa

64

O6o06maromuii ypok. Posb
(bu3HYECKOI TeoprHr B
(dhopMUPOBaHHUH TIPEICTABICHUN O
¢bu3nveckoil kKapTHHE MHpa

65

Oo6o6maromuii ypok. Mecto
(bu3nUecKoil KapTUHBI MUPA B
o01IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPECTABICHUN O IPUPOJIEC

66

PezepBHbIil ypok. MaruutHoe noiie.
DneKkTpoMarHuTHas UHAYKIUS




PesepBHbiit ypok. Ontrka. OCHOBBI

67 CIeIUaIbHON TEOpUHr 1
OTHOCHTEIIEHOCTH
P i .K .
o | oo e
P https://m.edsoo.ru/ff0d1784
acTpoU3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» ®usuka, 10 kmacc/ Msakumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakiueii [lapdentreBoit H.A., AkiimonepHoe obmecTBo «M31aTenbCTBO
«IIpocsemienne»

» Guzuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueit [lappentreBoit H.A., AxumonepHoe obmiectBo «M3marenscTBo

«IIpocemieHne»

METOANYECKHUE MATEPHAJIBI 1JIA YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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