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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacrtaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyaromuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUs (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 TOJ1aM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3y IO
JUIS. €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri um  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3WYECKUX 3HAHMW  ONpeNeNseT Xapakrep M pa3BUTHE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne Qu3MKH BHOCUT OCHOBHOM BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroumxcs, B (pOpPMUPOBAHHWE yYMEHUN MPUMEHSTH
HAyYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nmueckux Tteopuil. Begymum B Kypce sBIseTcCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢u3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3MKH HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBIAIOTCSA (Gu3Mdeckre Teopuu ((popMupoBaHHE MPEICTABICHHUA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOPUM, JJIsI OMNHUCAHUSI ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIAOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObSIMHEHBI B OONIUN CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIAETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IUIaHUPOBAaHUS MU
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH W [OCTAaHOBKY ONBITOB IO IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE yIENAETCS PEHIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U HMHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3WKK WU B YCJIOBUSX HMHTEIPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO MUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpanimoHHoe o0OopymoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpynOoBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYMOBAaHUSA JOJKHBI OBITH TMOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUGPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUM SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOyYaIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHe HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpejcTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkenne ITUX 1elield 00ecTeunBaeTcs pelmeHneM CIIeAyIonuX 3a71a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peHIeHUS pa3jIuYHbIX 3a7ad C SBHO 3aJaHHOM
¢usznueckol Mozenbio, 3ajay, MOApPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCICPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (QU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIbI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvkKeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpoCTh (CpeliHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiioxeHue nepeMenieHu U CI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMHUTEbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE TNPUMEHEHUE: CHUIAOMETP,
JIBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIC NIEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenue aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenne ckopocT npu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CkoikkeHusi, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeaIbHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTENBHO OcH BpauieHus. llnedo cuibl. YcioBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTAYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TE.

Bropoii 3akon HerotoHna.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbXKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akonvl coXxpaneHusn 6 MexaHuke

NMnynbe MarepuanbHONM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJIbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprust marepuanbHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrust yIpyro
neopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3EMJIU.

[ToTeHuuanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBs3b  paboThI
HETMOTEHIIUAIbHBIX CUJI C HM3MECHCHHEM MEXaHWYeCKOW HSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHWYECKOM SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3BMEHEHUEM MEXAHUYECKOW 3HEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmxkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHI[ BeniecTBa. MOJEIN CTPOCHUsI Tra30B, >XUIKOCTEH U
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieliei. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Maccbl BO3/1yXa B KJIAaCCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIocoObI e€ m3MeHeHus. KommuecTBo TemnoTel U pabota. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHoM miporecce. llepBhli 3aKOH TEPMOJMHAMHUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOJMHAMUKH K wu3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpolieccoB B PUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIJIOBBIX MammuHax. KodpQuIueHT moie3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMEHT MOJe3HOTO
JeUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOopaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTIUM (TEMIIEpaTyphl) TeIa P TEIloneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YjaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHudyeckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AJEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekTpuueckoro mojs.  [Ipuniun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBUS CYLIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa LEMu.

DIEKTPUUECKOE COMPOTUBIIECHUE. Y AEIbHOE CONMPOTHBIEHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruueckoil enu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIBIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOoABWKYLIEH cuibl. KoOpoTkoe 3ambIkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIecTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHHE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPENAUYH, TEILUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, XKUJIKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOHHa, ObBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHMTHBIX MOJeW. JIMHMM MarHuTHOM MHAYKUMU. KapTuHa JMHUNA MarHUTHOU
UHIYKUWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JNMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzanmoaeicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIAA CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOJBIKYIAs  CHia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIEH CHUJIbI UHAYKLIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUSIX. BbIHYXKIEHHbIE MEXaHHUYECKHE
koJnebanus. Pezonanc. BeIHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHHUS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHHE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii skcnepumenm, 1abopamopmbsie pabomel

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSI M3JYyUYECHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoil BoiHe. CBOWMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpeIOoMIICHUE, MOJIspu3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniinm u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUE, MoIspu3anus, Audpakuus, UHTepPEepeHIIHs.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUE€ M ONTHUYECKash Cuiia TOHKOW JMH3bI. [locTpoeHue wnzoOpa)keHuil B
coOmparIMx U pacceuBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIla,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiuu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyuyeHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zaes 6. OcHOBBI cIeMAJIBLHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €T0 YaCTOTON. DHEPrUs
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuIia
dboTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoMCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boaubl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpobOiieMbl W TEPCIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUpa.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, WX BHUIMMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum ConHIIAa W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» 11 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomonuu CoyHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa661a. PazOeranue rajgakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH JIs OTpe/iesieHUs MOJNI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax AesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJib (PU3NYECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBIsIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snekTpuueckue SIBJICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaly Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUM DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YyIbTaThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHON JICITEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMU 00YYAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIMPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLUUAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUNCKOU Tpa)KTaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (U3NYECKON HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPbl, OCO3HAHHE TJIOOATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1leJield yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OmbITa JEATEIbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUM MO0 (QU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NeSATeIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
OnpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapamMeTpbl W KPUTEPUU HX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM UM TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJHATH pabOTy B YCIOBHSX  peajbHOTIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTejibCKue 1€MCTBUSA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSITHUSIMHU M METOJIaMH
bu3nUecKol HayKu;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOIO COJAEpKAaHUS U3
HUCTOYHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  OITHUUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKAHHUS B Pa3IMYHBIX (opmarax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIC YUeOHbIE 1eliCTBHSA:
OCYILIECTBJISTH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBUM, C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXJaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATELHOCTh B 00JIacTU
GU3MKH W acCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
CcOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKYU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  IO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

HCIIOJIB30BaTh NMPUEMBI peieKCuu I OLICHKUA CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpH aHaldu3e pe3yJabTaToB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporiecce nocTuKeHUs JIMUHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMEBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, IPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(hEpHI,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS HM3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce npeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUUECKUH 3apsi/l PU pelIeHn: (PU3NIecKux 3ajad;

pacrio3HaBaTh (Qpu3HUecKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U
JJEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSMOJHUHENHOE



JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojieicTBUe Tel, nuddy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, K3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCHAPEHUE, KOHJCHCALUs, IUIABIICHUE, KPUCTAJUIM3alvs, KHUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a MPU €ro0 HarpeBaHUMU B 3aKPHITOM
COCyZ€, CBsI3b MEXKIY IapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusl, MEXaHU4eCKas
paboTa, MexXaHWYeCKass MOIINHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3HUYECKU CMBIC HCTOJB3YEMBIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CpeAHEKBaJApaTUYHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, paboTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JIeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICH HCIONB3YEMbIX BEIHMYHMH, UX
0o0O3HaueHUsT W CAMHMIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIOLINE JaHHYIO
(u3MUECKYI0 BEJIMYUHY C IPYTUMU BETUYNHAM;

OMMCHIBATh U3YUYEHHBIEC JIEKTPUUECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
OpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EIUHUIBI, YKa3bIBaTh (HOPMYIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pusmdeckue
3aKOHBI W MPUHIMUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, HPHUHIMI PABHOINPABHS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETHYECKYKD TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pa3nuyarh CIOBECHYIO
(GbOpMyNIHpPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TPAHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUU W
MPOIIECCOB, C HCIIONB30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPCHHM, MPH STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMyIHUpPOBaTH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUSCKUX BEITUYHH, TIPH
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh MpaBuiia 0€30MacHOTO TPyaa MPHU MPOBEACHUM HCCICIOBAHUNA B
paMKax ydeOHOTO OKCIIEPUMEHTa, YyYeOHO-HCCIICIOBATEILCKOH W IMPOCKTHOU
JCATEIBHOCTH C WCIIOIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BBIOMpPATh (PU3UYECKYIO MOJICIIb, BBIICIATh (PU3UUYECKUE BEIHMYUHBI M (POPMYJIBI,
HEOoOXOUMBbIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUINHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4i: BHICTPANBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMIOYKY PACCYXACHHM C OMOpold Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIIEHWHW  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW U HAy4IHO-TOMYJSPHOW MHGPOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyNIE C BBHIMOJIHEHWEM pPA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHATBHO pacHpefeniarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHHI:

J€MOHCTPUPOBATh HAa MPUMEpPAxX POJb W MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTHUECKON NEATEITHHOCTH JIIOJEH, IIEIOCTHOCTh U EIUHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, TIyd CBETa, TOUYCUHBI MCTOYHHUK CBETa, sACpHas
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO spa MpH PEUIeHUH (HU3MUECKUX
3ajay;

pacmo3HaBaTh (pu3nUeckue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAas WHIYKIHS, JCWCTBUE MArHUTHOTO TIONS Ha
IPOBOAHUK C TOKOM W JBIXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuus, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), CBETOBOE /aBlIeHNE, BOZHUKHOBEHHE
JUHENYATOro CHEeKTpa aToMa BOJOpOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  Ppa3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIE SIBICHUSI (TMPOIECCHI), HCHONB3Ys (U3HUECKHE BEIUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, ICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLHMAIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cuia Awmrmepa, cuna JlopeHna, WHIYKTHBHOCTH
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOr0 M MarHWTHOrO IOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHType, 3apsd]l U cuja TOKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHUYECKas] CWJia JIMH3BI, TPU ONHCAHWH TPABUIBLHO TPAKTOBATH (HU3HUECKUI
CMBICIT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIWYUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHS U TPOLECCHI, HUCHOIB3Ys
¢usznueckre BENMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJIEp, NpPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3bIBAIOIINE JIaHHYI (DU3UYECKYIO0 BEIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYUCIIATH 3HaUCHUE (DU3NUYECKONM BEJIMUYHNHBI,

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPaJIENIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH J[xoynsa—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsfa, 3aKOH COXPaHEHHUS MAacCOBOrO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAXKEHUWE U YCIOBUA (TpaHMIIbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIA MTPOBOJHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEIOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB, C MCIIOJIB30BAaHUEM IIPSAMBIX M KOCBEHHBIX H3MEpPEHUH: IIPU OTOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(dbopMynHpoBaTh BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX M3MEPEHHI: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MONTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHUJAE TAOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemaTth pacy€THble 3aJa4d C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a1a4H
BbIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (U3NUECKUE BEIUYUHBI U (DOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelICHUs, MPOBOAUTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIpeACTaBlIeHUd Y4eOHON M Hay4YHO-NOMYJISIPHOM MH(POpPMALIUU, MOTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH MOJIydaeMyto HHPOPMALIHIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS 1O (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPOIMCTBAMU, JIJIsi COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM SKOJOTUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTarb B TIpyNme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TIpYMNIbl, PALUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JIEATECIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbl B PELLIEHUE paccCMaTpUBaEMO MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NPOrpamMmbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 O 10 1
CHOBLT TEPMOTHHAMITIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTHO€ 1oJie. DJIeKTpOMarHuTHAast 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [{OK
5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIEE IOBTOPEHUE
6.1 O6o0mmatroriee MOBTOPEHUE 4 bubmorexa OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPeTHEr0 001Iero 00pa3oBaHUsI

10.1

JleMOHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMUPOBaHNM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHMU, B MPAKTUYECKON AEATEIbHOCTH

monei

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YyYEHHBIX (QU3NYECKUX MOJIENIEH:
MarepuagbHas TOYKa, WHEpLHajbHAas cuUcTeMa OTcuéra, abOCOIIOTHO
TBEPJOE TEJIO, UICANBHBIN I'a3; MOJEIA CTPOCHHUS Ta30B, )KUAKOCTEN U
TBEPABIX TE€J, TOYEYHBIM DHIIEKTPUYECKHM 3apsl — IpU PEIICHUH

(dbuznueckux 3aaa4y

10.3

Pacno3naBath pusmyeckue siBiueHus (Ipolecchl) U OObACHIATh UX Ha
OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJISIPHO-KMHETUYECKOW Teopuu
CTPOEHMsI BellecTBa W  JJIEKTPOJUHAMMKH: PpPaBHOMEPHOE U
PaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE IBU)KEHHE, CBOOOJHOE MajeHUE
TeJl, JBW)KEHHE IO OKPY)KHOCTH, MHEpLHMs, B3aUMOJICHCTBUE Tell;
muddys3us, OpPOYHOBCKOE JABWKEHHE, CTPOCHUE JKHAKOCTEH U
TBEPABIX  Ted, M3MEHeHHMe o00béMa Tela IpU  HarpeBaHUU
(oxyaxaeHuu), TEMJIOBOE paBHOBECHE, HCIApPEHHE, KOHJAEHcalus,
IUIaBJICHUE, KPUCTAUIM3ALMs, KHIEHHE, BIAXHOCTh BO31yXa,
HOBBILICHNE JIaBJICHUS a3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXJy IlapaMeTpaMu COCTOSHHUS Ta3a B H30IpPOLECCax;

QJICKTpU3alus TCII, B3aMMOJICHCTBHE 3apsAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMKEHHE, HUCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEepeMelLeHHEe, CKOPOCTh, YCKOPEHHE,
macca Tela, CHJa, MMIYIbC Tela, KHUHETHYeCcKas SHeprus,
NOTEHIMAJIbHAs SHEeprus, MexaHuueckas paboTa, MeXaHHWYecKas
MOIITHOCTh; IIPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCTOJb3YeMbIX BEJIWYMH, UX OOO3HAYEHHUsS M E€IUHHUILBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BETUUUHY C APYTHMMHU

BCINYHNHaAMUN

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC

SABJICHUS, HCIIOJIb3Yysd (I)I/ISI/ILICCKI/IC BCIIMYHMHBI. JAABJICHHUC Tasa,




TEMIepaTypa, CpeAHSsl KHHETUYCCKAs SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJ, CpEIHEKBaJpaThyHash CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSST dHeprusi, pabora rasa,
KOd((DUIIMEHT TMOJE3HOTO JEHCTBUSI TEIUIOBOTO JBUTATEIS;, IPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnyeckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCJINYMHaM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKHME CBOWCTBA BEIlIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKue
BEJIMYMHBI:  DJEKTPUUECKUH  3apsd,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTb NOTEHLUANOB; MpU
ONMCAHWUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICIT HUCIIOJIb3YEMBIX
BEIMYMH, WX OOO3HAYeHMs] M €AWHHULBI; YKa3bIBaTh (HOPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTUMHU

BEIIMYMHaAMU

10.7

AHAJIIN3UPOBATH (bmnqecm/le nponecCcel MW ABJICHUSA, MCIOJbB3Yyd
(bu3mYecKre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akoHbl HpOTOHA, 3aKOH COXpPAHEHUS MEXAHUYECKOW SHEPIuH,
3aKOH COXPaHEHMS MMITYJIbCa, IPUHLUI CYNEPIO3ULIUUA CUJI, TPUHLIUII
paBHOMpaBUsl MHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHMSI BEIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKON SHEpPTuM TEIIOBOTO JBMIKCHHSI MOJIEKYN C
abCOTIOTHON TeMIepaTypoil, MEpBbI 3aKOH TEPMOJIMHAMHUKHU; 3aKOH
COXpaHEHHUs DJJEKTPUYECKOTO 3apsaa, 3akoH Kymona; mpu 53ToM
pa3nuyarh CIOBECHYIO (OpPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIPQYKEHUE U YCIOBUS (TPAHULIBL, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBHUA HUX 0€e30I1acHOTO

HCIIOJIBb30BaHUsA B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINOIHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
MIPOIIECCOB C MCIOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHHI; PH
3TOM (QOopMYyIHpOBaTh MpobieMy (3adady) W THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEII0KEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

10.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/IBI/ILICCKI/IX
BCJIMYUH, IIPpU 3TOM BLI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUSA U

HCIIOJIb30BAaTh U3BCCTHBIC METOAbI OLICHKU HOFpeLHHOCTeﬁ I/I3MepeHHﬁ




10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3MYECKMMH BEIMYUHAMH C
HCIIOJIb30BAHUEM IIPSMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHMPOBATh
YCTAaHOBKY, (PUKCHPOBATh pE3yJabTaThl MOJYYCHHOH 3aBHCHUMOCTH
(u3NYeCKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIIEOBaHUs

10.12

Cobnromate mpaBwia  0e30mMacHOrO  TpyJa TP IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax Yy4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
MCCIIEI0OBATENICKOM M IPOEKTHOM JAESATEIBHOCTH C HCIOJIB30BAaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7aud  BBIOMpATh  (PU3WYECKYIO MOJECNb, BBIICISTH
(dbuzuveckue BeMMUYMHBI U (POPMYIIbI, HEOOXOAUMBIE I €€ pereHus,
MIPOBOJIUTH PACUYETH M OLIEHUBATh PEATLHOCTH MOTYYCHHOTO 3HAYEHUS

(bM3UYECKON BETUIHHBI

10.14

Pemats KaueCTBEHHbBIE 3a/1a4u: BBICTPaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKIACHUW C ONMOPOM HA M3Y4YEHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu  pemieHMHd yuyeOHBIX 3aJad  COBPEMEHHBIE
nH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTaliil U MPEJICTaBICHUs Y4eOHOW U HAY4YHO-MOMYISIPHOMN
nH(pOpMaLUY, MOJYYEHHON U3 pa3NUYHBIX UCTOYHUKOB; KPUTHYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETHUYECKHE 3HAHHS MO (U3UKE B TMOBCETHEBHOMN
YKU3HU I obecrieueHns 6€30MmacHOCTH Mpu OOpalleHnH ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHCHUS 3I0pOBBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O ITIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBIIIOJHEHUEM PAa3IMYHBIX COLUAIBHBIX POJeil,
IUIaHUPOBaTh  paboOTy  TPYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M IUJIAHUPOBATh JESITENBHOCTh B HECTaHJAPTHBIX
CUTYyalUsX, aJI€KBAaTHO OLIEHUWBATh BKJAJ KaXKJOIO U3 YYaCTHHUKOB

IPYIIBI B peLIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂ(‘,Mble NnpeaAMETHBIC PE3yJIbTaThbl 0OCBOCHUA OCHOBHOM
06pa30BaTeJILHOI7l NnporpaMmasl CpeaHET 0 oﬁmero 06pa3OBaHI/Iﬂ

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B PA3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOUN JESATEIbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KAPTUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, sepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO si/ipa IpU PeleHNnH PU3NUYECKHUX 3aa4

11.3

PacniosznaBate (usnueckue sBieHus (Mpouecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
AIIEKTPOMArHWTHasl HWHAYKIMS, JeHCTBHE MArHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM H JABIKYIIMWCS 3apsill, AJIEKTPOMarHUTHBIE
KojeOaHus W BOJHBI, NPSIMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpa)XEHUE,  TpeJoMJIeHHe,  uHTeppepeHnus, audpakuus U
TOJISIpU3allis CBETa, AUCHEpCHs cBeTa, (poTolrnekTpuueckuii 3¢dext
(boToapdexT), cBeTOBOEC MaBlIeHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €CTeCTBEHHass W  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

11.4

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, JICKTPUUECKYIO MPOBOJUMOCTH PA3IMYHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sIBIIeHUs (TIPOLIECCHI), HCIOJIb3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
ANIEKTPUYECKOE  HANPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pasHocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyig, cuwia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KaTYIIKH,
SHEpPrusl ANEKTPUYECKOT0 M MArHUTHOTO TMOJIeH, MepuoJ M dYacTtoTa
KosebaHuil B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHIia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYecKas CHJIa JIMH3BI, MPU OMUCAHWUU MPABHIBHO
TpPakTOBaTh (PUIUYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003Ha4YeHHs] M EOUHMIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMU BEIMYUHAMHU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC ABJICHHSA U IMMPOLECCHI, UCIIOJIb3Ys




@HSHHCCKI/IC BCJIMUUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIUA U HUMIIYJIBC q)OTOHa, nepunon
nmoiaypacnaaa, OSHEPTrUsad CBA3KM ATOMHBIX A4CP; IMPH  OIMCAHUHA
IIPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAaYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAIOIIIHNEC
JaHHYIO (bI/I?;I/I‘ICCKYIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATDH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

Ananmu3upoBaTh (U3MYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MIOCJIEOBATEILHOTO W TMapajyIeIbHOTO COEJUHEHUS IPOBOJIHUKOB,
3aKkoH /[xoyns — JIeHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTPaHEHUS! CBETA, 3aKOHbI OTPAXKEHHS CBETa,
3aKOHBl  MPEJIOMJIEHUS  CBETa, ypaBHEHUWE OUWHIUTEHHA  JUId
dboTodddexra, 3aKOH COXpaHCHHS DOHEPrUH, 3aKOH COXpPaHCHHS
UMITyJIbCa, 3aKOH COXpaHEHHS DJIEKTPUYECKOTO 3apsja, 3aKoH
COXpaHEHUs ~ MaccoBOro  4ucia, mnocryinarel bopa, 3akoH
paaMoOaKTHUBHOTO paclaja; TMpu 3TOM  pa3ihnyaTh  CIOBECHYIO
(hOopMyYITHPOBKY 3aKOHA, €0 MaTeMaTUYeCKOEe BBIPAKEHUE U YCIOBHUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIlpaBJICHUEC BECKTOpa HWHAYKOWMHW MArduTHOIO II0JIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

Crpoutrb ¥ oONHUCHIBaTH H300pa)kKeHHE, CO3JaBacMO€ IUIOCKUM

3€pKajoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C HMCIIOJIL30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPCHHIA; TIPU
atoM (opmyaupoBaTh mpobiemMy (3amady) U THUIOTE3Y YdeOHOTo
IKCMEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOIUTD OIIBIT U (1)OpMyj'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL IOpsAMBIC W KOCBCHHLIC H3MCPCHUA (bPI?»I/I‘leCKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/Ip8.TB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIBb30BaThb U3BCCTHBIC MCTO bl OLICHKHU HOFpeHlHOCTeﬁ HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKMX BEIUYMH C HCIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(UKCUpPOBaTh PE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (HU3UYECKUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HCCIICA0BAaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO  TpyAa MpH  IMPOBEACHUU

HCCICNOBAaHUNA B paMKax yqe6Horo OKCIICPUMCHTA, yqe6Ho—




HCCJIEIOBATEIbCKON U MPOEKTHON JNESATEIBHOCTH C MCIOJIb30BaHUEM

M3MEpPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaHUS

11.13

Pemate pacu€rHblie 3a7a4d C SBHO 3aJaHHOM (DPM3NYECKON MOJEIBIO,
HCIT0JIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHbI M MNPUHLOUIIBI; HAa OCHOBC aHain3a
YCI10BHUA 3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘-I€CKyIO MO I€JIb, BBIACTATH
(u3nueckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIIeHUs,
IMPOBOAUTH paC‘-IéTI)I U OOCHHUBATH PCAJIBbHOCTDH IMOJTYYCHHOI'0O 3HAUCHUA

(bU3HUECKON BEITMYUHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKAEHUW C ONMOPON HAa M3Y4YECHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJICHUA

11.15

Wcnonb3oBarh mnpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTali U MpeJCTaBICHUs] y4eOHOW U HAay4YHO-NOMYJISIPHOMN
nH(pOopMaLNY, MOJYYEHHON U3 Pa3IMYHBIX MCTOYHUKOB; KPUTHYECKH

aHAIM3UPOBATh MOJy4aeMyI0 HH()OPMALUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBUS MAallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30IaCHOTO HCIOJIb30BAHUS B

HOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCHMCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TOBCEAHEBHOM
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaleHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHEHHUS 3I0pOBBS H

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHUS B Opr>1<anme171 cpeac

11.19

PaGortath B rpymnme c BBIOJHEHUEM PAa3IMYHBIX COIHMABHBIX pPOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpYIIbl,  PalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAHUPOBATh JIEATENILHOCTh B  HECTaHJAPTHBIX
CUTyallUsIX, aJeKBAaTHO OLIEHWBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

TPYIIIBI B PELlIEHHE paccMaTpruBaeMOi MPoOIIeMbl




10 KVIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

Kox
pasjaena

Kox
MPOBEPAEMOro
3JIeMeHTAa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka O mnpupoxae. Hayunele MeTozml
IIO3HAHMS OKpYyxarouiero mupa. Ponp skcnepuMenTa
U TEOpUHM B TpoLecce IO3HAHUSA IPUPOJIBI.

OKCIEpUMEHT B PU3HKE

1.2

MopennpoBanue GU3MUECKUX SBICHHUM U MPOLECCOB.
Hayunsle runoressl. @u3nyeckne 3aKOHbI U TEOPHUHU.
I'panunel  npumeHUMOCTH  (U3MYECKUX 3aKOHOB.
[Ipunnun coorBerctBus. Ponp u mecro ¢usuku B
(GbOpPMHUPOBAaHHHM COBPEMEHHOW HAYYHOW KapTHUHBI

MHpPA, B MPAKTUYECKOUN NEATEIbHOCTH JIFOACH

MEXAHHUKA

KNMHEMATHKA

2.1.1

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHHOCTD
MEXaHHUYECCKOI'O JABHIXCHHA. Cucrema oTcuéTa.

Tpaektopus

2.1

2.1.2

[lepememnienne, cKOpocTh  (CpemHsIsI  CKOPOCTb,
MT'HOBEHHAs CKOPOCTb) M YCKOPEHUE MaTepUalbHON
TOYKH, UX MPOEKIHUHU HAa OCH CHUCTEMBbl KOOPIHMHAT.

Clio)xeHue nepeMeIeHni U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOG U PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG
JBHMXKXCHHUC. Fpa(i)I/IKI/I 3aBUCUMOCTH  KOOpJAHUHAT,
CKOPOCTH, YCKOpPCHHUA, MNYTH KU JINCPEMCIICHUA

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.14

CBoOoHOE masieHne. Y CKOpeHne cB0OOTHOTO

nmaaCHUuA

2.1.5

KpHBOHHHeﬁHOe JABHXXCHHC. PaBHOMepHOC JABMOKCHHC

MaTepHaHBHOﬁ TOYKHU TII0 OKPYKHOCTH. Vrinopas




CKOpOCTb, JHMHEMHasA ckopocThb. Ilepumon u wacrora.

LlenTpoCTpEMUTENIBHOE YCKOPEHUE

2.1.6

TexHuueckue yCTpOWCTBA: CIUIOMETD, JBHKEHUE

CHapsAA0B, OCITHBIC 1 pPCMCHHBIC IICpCaavun

2.1.7

[Ipaktuueckue pabotel. M3MmepeHue MrHOBEHHOM
ckopoctu. MccrnenoBaHue COOTHOIIEHUS MEXKIY
MYTSIMH, TPOMJAECHHBIMU TEJIOM 3a MOCJIEA0BATEIbHbIE
paBHBIE MIPOMEKYTKHU BpPEMEHU npu
PaBHOYCKOPEHHOM JIBIDKCHHU c HaYJaJbHOM
CKOpOCTBIO, pPaBHOW Hymwo. HW3ydeHWe ABUKEHUS
mapuka B BS3KOW KUIKOCTH. M3ydyeHue HBUKEHUS

Tena, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JMHAMUKA

2.2.1

[IpyuHnmn otHocuTenbHOCTH ["anwites. IlepBblii 3aKk0H

Herorona. MHepumanbHbIe CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHnmn cynepnosunum cui

223

Bropoii 3akoH HeroTOHA 119 MaTepuaibHON TOYKH B
uHeprmanbHoit cucteme otcuéra (MCO). Tperuit

3aKkoH HpioTona IJId MaT€pUuaibHBIX TOUYCK

224

3akOH BCEeMHUPHOro TAroteHus. Cuina TAKECTH.

HepBaH KOCMHUYECCKasA CKOPOCTh. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKEeHUSI U cuia TpeHus nokos. KosdduuumeHt
TpeHusi. Cuia CONpOTUBIICHUS IPU ABUKEHUU TeEja B

KUIKOCTH HUJIN ra3c

2.2.7

HOCTYHaTCJ'IBHOC n BpalaTejIbHOC JBHMOKCHUC

a0COJIFOTHO TBép,Z[Ol"O TCIIa

2.2.8

MOMEHT CHUJIBI OTHOCUTEIBHO OCH BpalICHUA. IIneqo

cuibl. YcnoBus paBHoBecus TBEpaoro tena B MCO

229

Texanuueckue YCTpOﬁCTBaZ HNOAIIMITHUKH, IBHXXCHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue padboTsl. 3yuenue nBuxeHus Opycka

1o HaAKJIOHHOM IIIIOCKOCTH noa JeicTBUEM




HECKOJbKUX cuil. MccnenoBaHue 3aBUCUMOCTH CHII
yIPYrOCTH, BO3HHUKAIOIIUX B jAehopMUpyeMoit
OPY)KWHE U PE3MHOBOM 00pasie, OT BEIUYHHBI UX
neopmanuu. MccrnenoBanue ycioBHH paBHOBECHS

TBépI[OFO TCJIa, UMCIOIICTO OCh BpalllCHUA

3AKOHbBI COXPAHEHIN A B MEXAHUKE

Nmnynsc MaTepHaIbHOMN TOYKH, CUCTEMBI
2.3.1 MaTepUaIbHBIX TOUEK. VIMIylbc CHIIBI U U3MEHEHUE
uMITyJbca Teja
3akoH coxpaneHus umnyinbca B MCO. PeaktuBnoe
2.3.2
JIBIKECHUE
233 PaGota cumnbl
2.3.4 MontHOCTE CHITBI
535 Kunernueckas »Heprusi MaTepuaIbHOM  TOYKH.
o Teopema 0 KHHETHUECKOW SHEPTUH
[TorenmmansHas sHeprus. [loTeHnmManbHasE >HEPrUs
36 yHIpyro ne(pOopMUPOBAHHOM MIPYXUHBI.
23 o [ToTenuumanbHas SHEprus Tejaa BOIM3M MOBEPXHOCTH
3emun
[loTeHumanbHple U HEMOTEHUMAJIbHbIE CUJbL. CBA3b
537 pabOThl HENOTEHUHUAJIbHBIX CHJI C H3MEHEHHEM
o MEXaHUYECKOM JHEPruM CUCTEMBbl Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTrUun
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHuueckue  yCTpOICTBA:  JABUIKEHUE  PAKET,
o BOJIOMET, KOTep, NPYKUHHBII MUCTOJIET
[IpakTnueckue paboThl. M3ydeHune CBSI3U CKOpOCTEH
5310 T Hpu HeynpyroMm yzaape. MccnenoBanue cBsi3u
o paboThI CUITBI C ©3MEHEHHEM MEXaHUYECKOW dHEePrun
Tena
3 MOJIEKVYIJISIPHASA ®U3MKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN
3.1 OCHOBHBIE TOJIO)KEHHUSI MOJIEKYISIPHO-KUHETHYECKOI

3.1.1

teopun. bpoyHoBckoe  aBwxkenue. duddysus.




XapakTtep IBHXKEHUS M B3aWMMOJCWCTBHUS YaCTUIL

BCIICCTBA

3.1.2

Mopenu cTpoeHHUs ra30B, JKUAKOCTEH U TBEPIABIX TEI
U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX

Moaelen

3.1.3

Macca MOJIEKYJI. Kosmmuectso BEILIECTBA.

[Tocrosinnast ABoraapo

3.14

TemmoBoe  paBHOBecwe. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

3.1.5

Mopens wuneansHoro rasa. OCHOBHOE ypaBHEHHE
MOHGKYHﬂpHO-KHHeTHHGCKOﬁ TCOpHUU HUACAIIBHOIO

rasa

AOcomroTHass TeMmIiepaTypa Kak Mepa CpeaHei
KHHETHUECKOU OHEPTUn TCIIJIOBOTO JOBMKCHUS

yactul rasza. [lIkama remneparyp KenpBuna

3.1.7

VpaBuenue Kianeitpona — MenaeneeBa. 3akoH

JanpToHa

3.1.8

I"azoBbIe 3akoHBI. M30mpoLIecChl B UACATBLHOM Ta3e ¢
MOCTOSTHHBIM ~ KOJTMYECTBOM  BEIIECTBA: HM30TEpMa,

n30x0pa, n3obapa

3.1.9

TexHuyeckue ycTpoucTBa: TepMOMETp, OapoMeTp

3.1.10

[Tpaktrueckue paboTsl. M3MepeHne Maccel BO3ayxa
B KJlacCHOW komHare. MccienoBaHue 3aBUCUMOCTH

MCXKAY napaMEeTpaMu COCTOSHUSA Pa3pEKCHHOI'O ra3a

3.2

OCHOBbI TEPMOMHAMUNKNU

3.2.1

TepMOI[I/IHaMI/I‘ICCKaH CHUCTEMaA. BHYTpeHHSUI OHCPIuAa
TepMOHHHaMHqCCKOﬁ CHUCTEMBI M CHOCOOBI €€

HU3MCHCHUA

3.2.2

KomnuectBo Temnmotel u  paborta. BuyTpeHHss

OHEPTUA OJHOATOMHOI'O UACAJIBHOTO Ir'a3a

323

Bunanr TEIUIONIEpEIayuu: TETUIONPOBOIHOCTD,
KOHBEKLUs, M3lydyeHHE. TermnoéMKOCTb  Tena.
Vnennuas TEIUIOEMKOCTD BelllecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI IIPU TCTUIONIECPCAAYC




324

IlepBbiii  3akoH  TepmoauHaMmuku. lIpuMmenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K HM30IIPOLIECCAM.

I'paduueckas uaTepriperanus paboTh raza

3.25

TermtoBsie MamuHbl. [IpUHIMIBL AEACTBUS TETIOBBIX
mamH. [IpeoOpa3oBaHHs SHEPrUU B  TEIUIOBBIX
mamHax. KosddunmeHt monesHoro aeicTBUS
(manee — KIIJI) TeruioBo#t mammnbl. [{ukn Kapuo u
ero KIIQ

3.2.6

Bropoi#t 3akon TepmomumHamuku. HeoOpaTtumMocTh
IIPOLIECCOB B MpUpoje. TersoBsle JBHUraTeNlH.

DKoJorudyeckue npoOiaemMbl TEIIOIHEPTETUKH

3.2.7

TexHuuecKkre yCTpOMCTBA: JBUIaTellb BHYTPEHHETO

Cropanus, OBITOBON XOJIOMUIIBHUK, KOHJIUITHOHED

3.2.8

[Ipaktuueckue pabGoTel. M3mepeHue ynenbHOM

TEIUTIOEMKOCTH

3.3

ATPETATHBIE COCTOSAHNA BEILIECBA. ®A30BBIE [IEPEXO/IbI

3.3.1

[TapooOpazoBanne u KoHjaeHcarus. Vcmapenue wu
KWAMIEHWe. YJenpHas TemjoTa NapooOpa3oBaHHUSL.

3aBHUCHMOCTh TEMIICPATYpPhI KUIICHUA OT AaBJICHUA

3.3.2

AOCOIIOTHAS U OTHOCHUTEILHAS BJIAKHOCTH BO3ayXa.

Hacpliiennsiit nap

3.3.3

TBépnoe teno. Kpucrannuyeckue u amopdHsbie Tena.
AHM30TpOIIUSI  CBOMCTB  KpucTaJioB.  Kujakue

KpUCTaJlJIbI. COBpCMCHHBIe MaTcpuralibl

334

[InaBnenue u KpucCTaJluIn3alys. VYaenpHas TemioTa

riasnenus. Cyoaumanus

3.3.5

ypaBHeHI/IC TEIIOBOI0 OajaHca

3.3.6

Texuuyeckue yCTpoiicTBa: THUTPOMETP u
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHUU TOJTYyYEHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  4YHCIE

HAHOMATCPpUAJIOB, © HAHOTCXHOJIOTUH

3.3.7

HpaKTI/I‘leCKI/Ie pa6OTLI . H3Mep CHHUC BJIA)KHOCTH

BO3/yXa

SJIEKTPOAMMHAMUKA




OJIEKTPOCTATHUKA

DnexkTpuzanys Tel. DIeKTpuyeckuil 3apsa. JBa Buia

1 ANIEKTPUUYECKHX 3apsiJI0B
4.1.2 [IpoBOAHUKH, TUIIEKTPUKHU U TIOJIYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
4.1.4 B3aumoneiictue 3apsinoB. 3akoH Kymnona
DneKTpuuecKoe noJe. Hanpsokénnocthb
4.1.5 aNeKTpudeckoro Tmosst. [IpuHIUN  Cymepro3uim.
Jlunnu HanpsHKEHHOCTH DJIEKTPUUECKOTO OIS
416 Pabota cun anekrpocraTudeckoro nojsi. [lotenmmarn.
o Pa3znocth noTeHIMAIOB
4.1 [IpoBogHWKM W  JMAIEKTPUKH B  IOCTOSTHHOM
4.1.7 AJIEKTPUYECKOM rnoJe. JnanekTpudeckast
MIPOHHIIAEMOCTH
OnekTpoéMkocTh. KoHzaeHcaTop. OIEKTPOEMKOCTh
4.1.8 IJIOCKOTO  KOHAEHCATOpa. OJHEpPrus 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOTI,
419 AEKTPOMETD, ANEKTpOCTaTUYECKast 3alluTa,
o 3a3eMIIeHHE ANIEKTPONPUOOPOB, KOHJEHCATOoP,
KCEPOKC, CTPYUHBIN IPUHTEP
[TpakTrueckue padbotel. M3mMepeHue 31eKTpoEMKOCTH
4.1.10
KOHJIEHCAaTOPa
IMOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIECTBOBAHUS MIOCTOSIHHOTO
4.2.1 3JIeKTpUUecKoro Toka. Mcrtounuku Toka. Cuia Toka.
ITocTostHHBIN TOK
4.2 4.2.2 Hanpsixenue. 3akon Oma it yyacTka 1enu
123 DIIEeKTpUYECcKoe COIIPOTUBJIICHHUE. YaensHOE
o CONIPOTHUBIICHUE BEILIECTBA
454 [locnenoBarenbHOe,  MapaieTbHOE, CMEUIAaHHOE
o COEIMHEHUE MPOBOJHUKOB
4.2.5 Pabora »snexTpuyeckoro Toka. 3akoH JDkoyms —




Jlenna

4.2.6

MOLHOCTB JIEKTPUYECKOTO TOKA

4.2.7

aekTpoJBIKymas cuna (manee — OAC) wm
BHYTPEHHEE CONPOTHUBIICHHE UCTOYHUKA TOKA. 3aKOH
Oma 11 OoJTHOM (3aMKHYTOM) 3JIEKTPUYECKOH LIEH.

KopoTtkoe 3ambikanne

4.2.8

DJNeKTpOHHAs TMPOBOJAMUMOCTb TBEPIBIX METAJIIOB.
3aBUCHMOCTh  COMPOTHUBJICHUS  METaUIOB  OT

Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid Tok B Bakyyme. CBoilicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoaauku. CoOCTBeHHass ©  MPUMECHAs
MPOBOJIMMOCTh  TIONYNPOBOAHUKOB. (CBOMCTBa p-n

nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKUN TOK B JJIIEKTPOJIUTAX.

DIIEKTPOJUTUYECKAS JTUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DNeKTpuyecknil TOK B razax. CamMoCTOSTEIbHBIN U
HECAMOCTOSITENIbHBIA ~ pa3psii. Pa3nuuHble  THUIBI

CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoOWCTBA: aMIIEPMETP, BOJBTMETP,
peocTaT, UCTOYHUKU TOKa, AJIEKTPOHArpeBaTelbHbIe
npuOopHI, AJIEKTPOOCBETUTEIbHbIE puOopHI,
TEPMOMETP  CONPOTHUBIICHUS, BAaKYyMHBIH O],
TEPMUCTOPBI u dboTope3ucTopsl,

HOJ'IynpOBOI[HHKOBLIfI JUOoA, raJlbBaHHUKa

4.2.14

[Ipaktuueckue paboTel. M3yueHue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

Usmepenne DOJIC  ucTOyHMKA TOKa H©  €ro
BHYTPEHHETO CONMPOTUBIICHUSL. Habmonenue

DJICKTPOJIN3a




11 KVIACC

Kon Kon
NPoBePSIeMOro IIpoBepsiemMble 31eMeHTHI COAEPKAHUS
pazieia 3JIeMEeHTa
4 DJIEKTPOJUHAMUKA

MAI'HUTHOE ITIOJIE. DJIEKTPOMATHUTHASA MHAYKIUA
[TocTostHHBIE MAarHUTHI. B3aumopeiicteue

431 MOCTOSTHHBIX MarHUTOB
MaruauTtHoe T1I0N€e. BEKTOp MarHMTHOW WHIYKIIUU.
[IpyHnun  cymepno3unuu. JIMHMM ~ MarHATHOM

432 uHAyKuu. KapTuHa NMHUN MarHUTHOM WHIYKIIMH
TOJISI IOCTOSIHHBIX MAarHUTOB
MarauTHOE€ TmOJ€ MNpPOBOJHHMKA C TOKoM. KapTtuhHa
JUHUWA TIOJS JJIMHHOTO TPSMOTO TMPOBOJAHUKA U

4.3.3 3aMKHYTOTO KOJIBIIEBOI'O IIPOBOJHHMKA, KATYIIKH C
TOKOM. OneIT Opcrena. BsanmonelictBue
IIPOBOJTHUKOB C TOKOM

434 Cuna Amrnepa, €€ MOIy/b U HapaBJICHUE
Cuna JlopeHnma, €€ Moaylb MW  HallpaBJICHUE.

4.3 4.3.5 JIB>xeHHe 3apsUKEHHOW 4YacTHIbl B OJHOPOJHOM

MarHuTHOM noJje. Pabota cuisl Jlopenia

43.6 SIBiIeHNE AIEKTPOMArHUTHOW UHAYKITUU

4.3.7 [ToToK BEKTOpa MarHUTHOM MHAYKIUU
OJIC VHYKLIHH. 3akoH 3JIEKTPOMArHUTHO M

4.3.8 unaykuuu dapases
Buxpesoe snexrpuueckoe nosie. JC uHAYKUUN B

4.3.9 MIPOBOJHUKE,  JBIDKYIIEMCSA  IOCTYHATEIbHO B
OJHOPOJIHOM MarHUTHOM TOJIe

4.3.10 [IpaBuno Jlenua
WunyktuBHOCTh. SIBnenue camounaykuuu. IJC

4.3.11 CaMOMHIYKIIH

4.3.12 OHeprusi MarHUTHOTO NOJIS KaTyLIKH ¢ TOKOM

4.3.13 OJIEKTPOMAarHUTHOE 110JIE




4.3.14

TexHnyeckne YCTpPOMCTBA: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThI,  3JIEKTPOABUIATENb,  YCKOPHUTEIU

9JICMCHTAPHBIX YaCTUL, UHAYKIIMOHHAA 11€Yb

4.3.15

[IpakTnueckue padboThl. M3ydeHrne MarHuTHOro MOJs
KaTylmku ¢ TokoMm. lccnenoBanue — nelcTBUS
IIOCTOSIHHOTO ~ MarHuTa Ha paMKy C  TOKOM.

Hccnenosanue SIBIICHUS JIEKTPOMATrHUTHON

HHAYKIIUH

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Komebarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.
lapmonmveckne kosiebanms. Ilepwox, dactora,

aMITuTyna u (asza kojaedanmit

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MasiTHUK

YpaBHeHue FapMOHUYECKUX KOJIeOaHUH.
Kunematnueckoe W JIMHAMHUYECKOE  OIHKCAHUE

K0J1e0aTeIbHOIO JABHXXCHUA

[IpeBpamieHue  3HEpPruM  NPU  TAPMOHUUYECKUX
KOJICOaHUSIX. CBs3b AMILTUTY/TBI KOJIeOaHu
MCXOJIHOM BEJIMYMHBI C aMIUTUTYJaMHu KoyieOaHuh eé

CKOPOCTH M YCKOpPEHUS

KonebarenpHbIi KOHTYP. CBoOoubIE
JJICKTPOMArHUTHBIC ~ KOJICOAHWsI B HJCAIBLHOM
KOJIeOaTeIbBHOM  KOHTYpe.  AHAJIOTHS  MEKIY
MEXaHHYECKUMH u 3JIEKTPOMArHUTHBIMH

kosnebanusmu. Gopmyna Tomcona

3akoH COXpaHCHUA QHCPIrun B nacaJlbHOM

KoJIe0aTeIbHOM KOHTYpPC

BBIHY)KJICHHLIG MEXaHHYeCKHe Kojebanus. Pe3onanc.
Pe3onancnas KpuBad. BBIHY)KIICHHBIC

OJICKTPOMAIrHUTHLIC KoJieOaHMsI.

[lepemennbiii Tox. CHHYCOMJAJIBHBIN IEPEMEHHBIN

TOK.

MoIHOCTh NEpEMCHHOTO TOKaA. AMI'[J'II/ITy,[[HOC u




I[ef/'ICTBYIOH.[ee 3HAYCHHUEC CUJIbI TOKA U HAIIPSLKCHUA

5.1.10

Tpanchopmarop.  IlpousBoacTtBo, mepenaya u
noTpedieHue ANMEKTPUIECKOM SHEPIHH.
DKOJIOTUYECKHE pUCKHU npu IIPOU3BO/ICTBE
AIEKTpUYECKOW 3Hepruu. KynpTypa Hcnosb30BaHUsS

ANIEKTPOSHEPIUU B MIOBCEAHEBHOM KU3HU

5.1.11

Texauueckue yCTpOHCTBA: ceiicmorpad,

SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHWUH 3JICKTpOHIepcaaqd

5.1.12

[IpakTnueckue pabotel. MccnenoBanrue 3aBUCUMOCTH
nepuoja MajibIX KoJieOaHHui Tpy3a Ha HUTH OT JJIMHBI
HUTH W Macchl rpysa. MccimenoBaHue NepeMEeHHOTO
TOKa B LENU U3 IOCIEAOBATEIBHO COEAVMHEHHBIX

KOHJIEHCATOPa, KaTylIKU U Pe3UCcTOpa

52

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHu4yeckue BOJIHBI, YCJIOBHUSI PaclpOCTpaHEHHs.
IIepuon. CkopocTe pacnpoCTpaHEHUs M JJIMHA

BOJIHBI. HonepeqHLIe " IPOAO0JIbHBIC BOJIHBL

522

HNuTtepdepenius u qudpakimsi MEXaHUYECKUX BOJTH

523

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BreicoTa

toHa. TemOp 3Byka

524

DONEKTPOMAarHUTHBIE BOJHBL YCIOBHUS H3JIy4eHUs
JJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BekTOopoB E, B 1 v B 3jIeKTpOMarHuTHOW BOJIHE B

BaKyyMe

5.2.5

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE,
peroMIIeHuE, HOJIIpU3aIus, Tudpakius,

unTepdepeniysa. CKOpoCTh 3MEKTPOMArHUTHBIX BOJIH

5.2.6

[[lkama »nekTpOMarHUTHBIX BOJH. [IpuMeHeHue

OJICKTPOMAIrHUTHLBIX BOJIH B TEXHUKC U 6BITy

5.2.7

HpI/IHI_II/IHLI PaaruoCBA3U n TCIICBUACHU .

Pannonokanms. SJICKTpOMaFHI/ITHOG 3arpsA3HCHUC

OKpYXarollen cpebl

5.2.8

Texuuueckue YCTpPOWCTBA: MY3bIKaJIbHbIE

HHCTPYMCHTBI, VYJIIbTPa3dBYKOBass JUArHOCTHKA B




TEXHUKE W MEIAULMHE, pajxap, paguonpUEMHUK,

TeNeBU30p, aHTeHHA, TenedoH, CBY-meunb

53

OIITHUKA

5.3.1

[IpsmonuHeHOE  paclHpoCTpaHEHHE  CBeTa B

OJHOPOAHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHbl OTPAXEHHUS CBETA.

[TocTpoenne n300paXkeHuii B IJIOCKOM 3epKajie

5.33

[penominenre cBera. 3aKOHBI TPENIOMJICHHS  CBETA.

AOCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

534

[Tormmoe BHyTpeHHee oTpaxkenue. lIpeaenbHBIN yroa

MOJTHOTO BHYTPEHHETO OTPAKECHUSI

5.35

Hucnepcusi cBeta. CnoXHbI cocTaB 0eoro cBeTa.

LBer

5.3.6

Cobuparonue U pacceuBarouiue JIUH3bL ToOHKas
nuH3a. DOKYCHOE pacCTOSHUE W OINTUYecKas cuia
TOHKOW JMH3BL. [locTpoeHne uW300pakeHW B
coOuparommx M pacceuBaromux JuH3zax. dopmyna

TOHKOM JIMH3EI. YBEIIMUYCHUE, TaBaeMOe JINH301

5.3.7

[Ipenenas TPUMEHUMOCTH TEOMETPUUYECKOW ONTUKH

5.3.8

WNutepdepenus cBeta. KorepeHTHbIE HCTOYHHKH.
YcnoBusa HaOMIOJEHHUS] MAKCUMYMOB 1 MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX

KOTCPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cBera. JudpakuuoHHas  pemérka.
VYcnoBue HaOMIOAEHUS TJIaBHBIX MAaKCUMYMOB IpHU
naJicHuu MOHOXPOMaTHYECKOTO CBeTa Ha

TUGPAKIIMOHHYIO PEIIETKY

5.3.10

HOJ'ISIpI/ISaI_II/IH CBCTa

5.3.11

TexHuueckue ycTpoicTBa: 04Ky, Jymna, (poToanmnapar,
IPOEKIMOHHBIM  anmnapar, MHKPOCKOII, TeJIECKOTI,
BOJIOKOHHAs ONTHKA, JAU(PAKIMOHHAS PpEHIETKa,

oJIApon

5.3.12

HpaKTI/ILICCKI/IC pa6OTLI. I/I3MepeHHe IIoKa3aTejsa

npenomieHus. MccnenoBanue cBOMCTB M300pakeHUN




B nuH3ax. Habmonenue nucnepeuu ceera

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'paHuIbl IPUMEHUMOCTH KIIACCUYECKOM MEXAHMKHU.

[Tocrynater TEOPUH OTHOCHUTEJILHOCTH:
61 WHBApUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEILHOCTH DUHIIITEHHA
6 OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJICHUE
62 BPEMEHHU U COKpAIECHUE JITHHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBsi3b MacChl C SHEPrUEl M MUMIYJIHLCOM CBOOOJHOM
64 YACTHUIIbI. DHEPTHsI TIOKOSI CBOOOHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOI OIITUKU
®ortonsl. ®opmyna [lnanka cBsizu sHEpruu (HOTOHA C
7L €ro 4acTOTOW. DHeprusi u UMITyJbe (pOTOHA
OtkpeiTne u uccienoBanne Gotodpdexra. ONBITH
712 A.T. Cronerosa. 3akoHsl GoTodddexra
7.1 VpaBuenne — OiHmTeiHa g doTtodddexra.
713 «Kpacnas rpaanna» goTosddexra
7.14 HaBnenue cBera. Onbitel I1.H. JIeGenena
7.1.5 XHUMHYECKOE JEHCTBHE CBETA
Texnuueckue yCTpOCTBA: (boTORIEMEHT,
716 doTonatuuk, conHeuHas 0aTapesi, CBETOIHO/]
CTPOEHUE ATOMA
Monpens atoma Tomcona. OmnbiTel Peszepdopaa mo
7.2.1 HCCJIEeI0BaHUIO CTpoeHUs aroMa. [InanerapHas
MOJIEJIb aTOMa
IToctynmater  bopa. HW3mydenne u  morjolieHue
7.2 GOoTOHOB TIpU TMepexoAe aroMa € OJHOTO YpPOBHS
722 SHepruM Ha JApyrod. Buael cnektpoB. Crnektp
YPOBHEH 3HEPrUU aTOMa BOJIOPOJa
BonHoBeie cBoMcTBa uyactull. BosHbl ge bpois.
7.2.3 KopnyckynsipHo-BosiHOBOM — ayanusMm. Judpakuums

QJICKTPOHOB HA KpUCTAJLJIaX




CroHTaHHOE n BBIHYXXACHHOC H3JTYYCHHUC.

724 VCTpOKCTBO M NPHHIUII PabOTHI J1a3epa

TexHuueckue yCTpOWCTBA: CHEKTpPaJbHBIM aHAINA3
723 (CHEeKTPOCKOM), Ta3ep, KBAHTOBBIH KOMITLIOTED

[Ipaktuyeckue paboTsl. Habmiomenue nmHER4aToro
7.2.6

CIIEKTpa

ATOMHOE A1PO

Mertopl HAOMIOICHUS U PETUCTPAIIUN DTIEMEHTAPHBIX
7.3.1

YaCTHIL

OTtkpeiTHE paanoakTuBHOCTH. OnbITHI Pesepdopaa no

OTIPE/IETICHNIO COCTaBa PAJUOAKTUBHOTO H3IIy4EHUS.
732 CaoiicTa amb(a-, 6eTa-, raMMa-u3TydeHns. BrusHue

PaINOaKTUBHOCTHU Ha KUBBIE OPTaHU3MBI

OTtkpbITHE IPOTOHA U HeWTpoHa. HykinoHHas monens
7.3.3 anpa [l'eiizenGepra — IBaHenko. 3apsan sapa.

MaccoBoe uncino siapa. M3otormnst

Anba-pacnaz. DNEKTPOHHBIA U TTO3UTPOHHBIN OeTa-
73.4 pacnaa. ['amma-uznydeHue. 3aKOH PagHMOaKTHUBHOTO

7.3 pacmanaa

OHeprusi CBsI3M HYKJIOHOB B fAlpe. SlnepHbIe CHIIBI.
7.3.5

Hedekt macchl sapa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTES sAep

Snepubiit  peaktop.  TepMosIepHbIA  CHHTE3.
7.3.7 [IpoGmeMbl ¥ TEPCIEKTHBBI SACPHON SHEPrETHKH.

DKOJIOTUYECKHE aCTIEKTHI SIAEPHON SHEPTETHKU

DOnemeHTapHble 4YacTUIbl. OTKpBITHE MO3UTPOHA.
738 OyHIaMEeHTalbHbIE B3aUMOICHCTBUS

Texnudyeckue  ycTpoicTBa:  JO3MMETp, Kamepa
739 Bunbcona, sepHbIit peakTop, aToMHas 6oM0a

[Ipaktuyeckue paboTsl. MccnenoBaHue TpekoB
7310 yacTuIl (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKNU
8 - Bun 3Bé3gnoro Heba. CosBe3ausi, spKue 3BE3MBI,

IJIAHCTBI, X BUAUMOC JIBUKCHUC




Conneunas cucrema. IlnaHersl 3eMHOM TIpyNIIbL.

8.2 [ImaHeTbI-TUraHTBl M MX CIIyTHUKHM, KapJUKOBbIC
riaHeTsl. Masbie Tena CoTHEYHOU CUCTEMBbI
Comnnme, ¢otochepa u armochepa. CosHeuHas
8.3 aKTMBHOCTb
8.4 Ucrounuk sueprun ConHila u 3BE31
3BE31bI, MX OCHOBHBIE XapaKTEpUCTUKU: Macca,
CBETUMOCTb, paJyC, TEMIIEpaTypa, UX B3aUMOCBS3b.
JunarpaMmMa «CHEKTpaIbHBIA KJIacC — CBETUMOCTBY.
8.3 3BE3mBI TUVIABHOI MOCIENOBATEILHOCTHA. 3aBUCHMOCTH
«Macca — CBETHUMOCTb» JUId  3BE3]  IJIaBHOM
MOCJIEA0BATENbHOCTI
Buyrtpennee ~ crpoeHue  3BE3N. CoBpeMeHHbIE
8.6 NpPE/ICTaBICHNUS O MPOMCXOXKICHUU U HBOJIIOLUHU
ComHIa 1 38631, DTamnbl )KU3HA 3BE3]T
Mneunsii IIyre — nHama ['amaktrka. CrnmpanpHas
cTpykrypa ['anakTuku, pacnpeneneHue 3BE€37, ra3a u
8.7 neuti.  Ilomoxxenne w aBwkeHuwe CoyHIIa B
[Namaktuke. [lmockas w chepuyeckas MOACUCTEMBI
["amakTukn
Tunbel ramaktuk. PaagvoranakTuku W KBasaphbl.
8.8 YEpHble ObIpHI B sAPaX rajJakTUK
Bcenennas. Pacmupenne Beenennoit. 3akon Xao6ia.
Pazb6eranue ranaktuk. Bo3pact u paauyc BeeneHHoi,
8.9 teopusi bonpmioro B3peBa. Mogenb  «ropsiuei
Bcenennoit». PenukroBoe uznyuenue
MacmrabHas CTPYKTYypa Bcenennoii.
8.10 MeraranakTuka. Hepeménnrie MPOOIIEMBI

aCTPOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuii H.H.; mon
penakmueit [lapdentreBoit H.A. AkinonepHoe o6mecTBo «M3aaTeancTBO
«IIpocBemenue»

» dusuka, 11 knacc/ Maxumes I'.J1., Byxosnes b.b., Yapyrun B.M.; nox
penakmueit [lapbentreBoit H.A. AkiinonepHoe ob6mecTBo «M3aaTeancTBoO

«HpOCBGIIIGHI/IG»
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