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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOr0 YpOBHS Ha YpPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHIICTIUU TIpenojaBaHusi yuyeOHoro mpeaMera «dPusnka» B 00pa3zoBaTeIbHBIX
OpraHu3alusiax Poccuiickon Oenepannu, peanru3yrommnux OCHOBHBIE
o0pazoBaTebHbIE TPOTrPAMMEI.

Conepxanue mporpaMMmbl 1o (u3uke HampaBieHO Ha (HOpPMUPOBAHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MHUpa oOy4daromuxcs 10—11 kimaccoB mpu 00yueHuu
ux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIESITEIHHOCTHOTO IMOIXO/Ia.
[Tporpamma no usuke coorBercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METaIlPEIMETHBIM pe3yjIbTaTaM OOyUYCHHS, a TaKKe
YUHUTHIBAET HEOOXOJMMOCTh pEAM3AlMU MEXKIPEIMETHBIX CBsI3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU peaMeTaMu. B Heil onpenensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKK Ha YPOBHE CpEIHEro oOIiero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3UKHU: JUYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka O HaumOoyee OONIMX 3aKoHAX MPUPOJBI, BBICTyHas B
KadyecTBe y4eOHOIo MpeaMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHU 00 okpykaromeMm mupe. [IIKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (hHU3MYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHUH, H3y4aeMbIX XUMHCH, OHOJOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
MpUMEHEHUE  (PU3NYECKUX 3HAHUM  ONpeaesseT Xapakrep ©  pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTUMN B c(hepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIyYEHHs HOBBIX MAaTEPHANIOB C 3aJaHHBIMH CBOMCTBaMHM W JApyrux. M3ydeHue
($u3UKN BHOCUT OCHOBHOM BKJIaJ] B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTHUHBI
Mupa oOydarouuxcsi, B (OpMHpPOBAHHE YMEHUM MPUMEHSITh HAaYYHBIH METOJ
MMO3HAHUS TIPU BHITTOJIHEHUU UMH YYEOHBIX HCCIICIOBAHUIA.

B ocHOBY kypca hu3uku 17151 ypoBHS CpeIHETO 00111eT0 00pa30BaHUs MOJIOKEH
pAI Uael, KOTOpble MOYXKHO PAaCCMAaTPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Mmarepuan Kypca (GU3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBisercs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHUS
(u3HMKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MPoOJIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puzuku npeamnosaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKHUX IMPUIIOKEHUN M3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJOTHU, a Takxke 00CYXICHUS
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopun ((PopMUpOBaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POJu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHIL, I ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUU U MPOLIECCOB).

CHUCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (U3UKU peau3yeTcsl MPexie
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyYaronmxcs.
Jli1st 6a30BOrO YpOBHS Kypca (GU3UKH — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAITBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IporpaMme
no (usuke OOBEIWHEHBI B OOIIMIA CIMUCOK YYEHWYECKHX MPAKTHYECKUX pabdoT.
Bbinenenne B yka3aHHOM MepedHe J1a0OpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSI YYACTHUKAMM 00pa30BaTENBHOIO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IJIaHMPOBAHHUS M OCHaIIeHHs kaOunera ¢usuku. [Ipu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMHUCS YMEHHMSIMHU IPOBOJMTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH U
ITIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHuE yAeNAeTCs PEMIEHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM 117151 pacU€THBIX 3a7]a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4 € SIBHO 3aJaHHOM
(u3nueckoil MOJENbI0, TO3BOJIAIOIIME NPUMEHSITh HW3YUYCHHBIE 3aKOHbl H
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjesia Kypca, TaK M HWHTETPUPYsS 3HAHUS W3
pa3HbIX pa3nenoB. sl Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3aJaHUs HA



OOBSCHEHHE TPOTEKaHUs (PU3MYECKUX SIBJICHUH W MPOLECCOB B OKpYKAIOIIEH
KU3HHU, TpeOyronue BbIOOpa (U3MUECKOW MoJenu sl CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecrieueHuIo y4yeOHoro mpouecca 0a3oBbl YpOBEHb Kypca (M3HKH Ha YPOBHE
cpeaHero oOIero oO0pa3oBaHHsS JOKEH HM3y4aThCs B YCJIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKJIa. B xkabuHeTe (PU3MKHU JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHHME JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme [0
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  00OECIeuMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpALMM IS
UCCJICIOBAHUSA  U3Y4YaeMbIX SIBJICHUM M  TPOLECCOB, OMIHMPUYECKUX H
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHCHHIM.

JlaGopatopHoe o0OOpyaOBaHUE [JIs YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BHIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaTopHOTrO O000PYIOBaHUSA MJOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JaOOpaTOPHUi.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIJICHHS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUA U (popMUpOBaHHE
UCCJIE0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YYCHHS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne ymMeHUN OOBSICHATH SBICHUS C HMCIOJb30BaHUEM
dbu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUI O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Lejeld 00ecrneunBaeTcs PeleHuEM CIIEAYIOIUX 3a71a4 B

MpoIecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMUS:

e TMPUOOPETEHUE CUCTEMBI 3HAaHUM 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHWKY, MOJEKYSIpHYI0 (HU3HKY,
AIEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;



e (opmupoBaHHEe yMEHUN NPUMEHATh TEOPETHUYECKUE 3HAHUA IS
0oObsICHEHUS (PUBMYECKUX SBJICHUM B TPUPOJE U JJs NPUHATHS
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3aJad C SBHO 3aJaHHOMU
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3NUECKO MOJENH, aJIeKBAaTHON YCIOBUSAM 3a/1a4H;

e TMOHUMaHUE (U3MYECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITENIbHOIO IJIAHUPOBAHMS U TPOBEICHUS
(Gu3MUECKUX HKCIEPUMEHTOB, aHaIM3a W HHTEpIpeTaluyd HHPOpMalHH,
OTIpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHWE YCIIOBUU [IJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JeATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIh JI€TAaeT BBHIOOD
NpOBEJIEHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB € YYE€TOM MHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydynble MeTOIbl NO3HAHUSA OKPY’KAIOLIETO
MHupa. PoJib 3KkcriepruMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS IIPUPOBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUECKUX SIBIEHUH M TpoleccoB. HayuHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIKD COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHON HAy4YHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTH JIOJEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcu€ra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTepUAIbHOM TOUYKH, UX MPOEKIHUH HAa OCH CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U IEPEMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBoboaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

Kpuposmmueitnoe aprxenue. JIBikeHne MaTepruaaibHON TOUYKH 10 OKPYKHOCTH
C MOCTOSIHHOW MO MOXYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIUHEWHAs CKOPOCTb.
ITepuon u yactora oOpamenus. LleHTpocTpeMUTEILHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LICMTHBIC U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPALMS KHHEMATHUECKHUX XapaKTEPUCTHUK
JIBYKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenue aBuxkeHusl Tena, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, HPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBUXKEHUS 1IapUKa B BA3KOUW KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIeHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['amunes.  IlepBbii  3akoH  HbroroHa.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKU. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

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

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buasl TpeHus (mokos, CKoJibkeHusl, kaueHusi). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuiia conpoTUBIIEHUS NPU IBXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT Cuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pE3UHOBOM 00pasiie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3akoHbl coOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYyJIbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

Pabota cumnbl. MOIIIHOCTE CHJTBI.

Kunetnueckast sHeprusi marepuaibHONH TOYKH. TeopemMa 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NPYKHUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3H MOBEPXHOCTH
3emiu.

[ToTeHunanbHple W HEMOTEHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUATBHBIX CHJI C U3MEHCHHEM MEXaHUYECKOM YHEPTUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS] MEXaHUYECKOW SHEPIUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckre ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHECHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUN B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MousiekyasipHas pu3uKa ¥ TEpMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Tra30B, >KUIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyi. KonndectBo BemecTBa. [loctosaaas ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u e€ uamepenue. lllkana temneparyp
Llenbcns.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HACaTbHOrO raza. AOCOIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrieparyp KenbBrHa. 1'azoBble 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeAcCTaBICHUE H3OIMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TMPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

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

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAaHUE MEXKMOJIEKYJIAPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY JABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U cIOcOOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECCTBA.
KosmmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[Tonsitue 006 aamabatHom mipormecce. I[lepBwIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K wu3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B PUPO/IE.

TeroBele  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo
nercTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOoJe3HOTo
JNEeNUCTBUS. DKOJOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJOAMIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKKM U3 OYTBUIKKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPAIMS).

N3meneHnne BHyTpeHHEN SHEPTUM (TEMIIEpaTyphl) TeIa MU TeIlonepeaaye.

OmnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh Bo3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBienue wu
KpUCTaJTU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kurnienune npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DIIeKTpU3alus Tel. DNEKTPUUECKUM 3apsa. [[Ba BUaa 3EKTPUUECKUX 3apSI0B.
[IpoBOHMKH,  [OHUAJIEKTPUKK W TMOJAYNPOBOJAHUKU.  3aKOH  COXPaHCHUS
3IEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUIN 3apsl.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro mnoisa. [IpuHiun



CYIIEpHO3UIMU DIIEKTPUUYECKUX TMOJIEH. JIMHUM HaNpsKEHHOCTH DIJIEKTPUYECKOIO
TOJISL.

Pabota cun anektpocraruueckoro nosst. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOHMKM W AWAPIEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOPa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHUE DIIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Llemoncmpayuu

YCTpOUCTBO M MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HadEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TTOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuit mok. Toku 6 pazauunvlx cpeoax

DNEeKTpUYECKUd TOK. YCJIOBUS CYLIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEeKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COEIUHEHNE TPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIAs CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbIKkaHuE.

ONEeKTpOHHAsl ~ NPOBOJAMMOCTh  TBEPJABIX  METAIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHL.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOLIUAIUA. DIEKTPOIIN3.



DIIEeKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [nazma.

TexHudeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHUE: aMIEepPMETD,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTMPOTHUBIEHUS HWJIMHAPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHaia.

CwmerianHoe coeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[eHKa BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsa U NPOBOJAMMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMONOTHHY, XUMHH, TeoTpadUU U TEXHOJIOTUH.

Meowxcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHCHMI, JHHEWHAas (QYHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHWE B KMBOU mpuponae, auddysus, ocMoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHbI TEIUIONEPEayH, TEIUIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUSI B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYJI, MOJIb
BEIlleCTBa, MOJIIPHAsI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJl, KUJKOCTEU U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALNS,
rajJbBaHUKA.

l'eoepacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIXKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKK, WCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapopasi TypOvHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHas UHOYKUUA

[TocTtosiHHBIE MarHuTHl. B3anMo1eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHON MHAYKIMU. [[pUHIMT Cyneprno3uluy MarHUTHBIX MOJEH.
JluHMM MarHuTHOW WHAYKIUH. KapTMHAa JWMHUA MArHUTHOM WHIYKIIMU I1OJISt
MOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TOJI€ NPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAH
MAarHUTHOTO MOJsl JJMHHOIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HallpaBlieHUE. J[BUKEHHE 3apsKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunbl Jlopenma.

SIBrieHMEe 3IIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUHU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun dapanest.

BuxpeBoe »snekTpuyeckoe moJie. DIEKTPOJABIKYIIAs Cujla HUHIYKIIUU B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITy4YKa MarHUTHBIM IIOJIEM.

JIMHUY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopenicteue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI UHAYKLIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3nen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBLE KOJIeOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyieOaHMUs.
[Mapmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($aza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4ECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpaliieHne SHepruy Mpu rapMOHUYECKUX KOJICOAHHX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTHS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJjeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeHY)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA MEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEe 3HAYEHUE CHJIbI TOKa M
HaIpsHKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: DIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEeIbHOM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTH4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYXICHHBIX KOJIEOaHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpu mocCienOBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb AMHUM 3JIEKTPOTepeiayu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoleOaHMWH Tpy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COSTUHEHHBIX
KOHJeHCaTopa, KaTyIIK! U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBIE GOTIHbL

MexaHudeckue BOJHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TeIEBUICHH. Panuonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne nntepdepeHunn u 1uppakinv MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TTPEIIOMIIEHHUE,
noJiipu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMoinuvHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue n3o00paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa mOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CrioxHBIN cocTaB 6eoro ceera. L[BerT.

Coluparoiiue u paccerBaroiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOHW JuH3bL. [locTpoeHue n3o0pakeHui B COOMPAIOITUX U
pacceuBarouX JuH3ax. opMyra TOHKOU JIMH3bL. Y BEJIMUEHUE, 1aBAEMOE JIMH30i.

[Ipenensl NPUMEHUMOCTH TEOMETPHUIECKON ONITUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIOASHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAaJ€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIM amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOEe BHYyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

UccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpaxmmu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEIIETKY.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomoi

N3mepenue nokazaresns NpeJoMIeHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznesn 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH
I'paHuLiBl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOAYJISI CKOPOCTHU CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaLICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHIIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. 3Heer;1
ITOKOA.

Pazgea 7. KBantoBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEpPruu (POTOHA C €r0 YACTOTOU. DHEPrus
U UMITyJIbC (HOTOHA.

OtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTeriHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuueckne ycTpocTBA W MPAKTUYECKOE MpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHemTHETro poTodddexra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynmater bopa. M3nydenuwe u mnormnomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS JHEPrUUM Ha Apyroun. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactuil. Boiausl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHUE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHelyaThIX COEKTPOB U3ITYUECHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sizipe. SnepHbie cuibl. [ledexT maccsl sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hr3nyecKoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUH. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBUKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHass akTHUBHOCTh. McTounuk sHeprum CoyiHIIa W 3BE3M.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KIJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUI JIs ONpe/iesieHus MOJI0KEHUsI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon JIlyHsl, miianet, Miteunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0OBeKa, POJIb U MECTO (PU3UKHU U
aCTPOHOMHH B COBPEMEHHOW HayYHOUW KapTHHE MHpPA, poJib (U3UUECKON TEOPUU B
(dbopMuUpoBaHUU MPEACTABICHUN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meowxcnpeomemmnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBICHUE, HAay4HbIH (akT, rumores3a, (pu3myeckas BeEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M HMX NPOEKLIWH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B >KUBOM MpHpone, KoiieOaTelbHbIE
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPHUPOAE, ENCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUM DJIEKTPOIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€4Yb, pPAAap, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NMpOEKLIMOHHBIN amnmapart, BOJOKOHHAas ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JOTKHO OOECIEUUTH JOCTHUKEHUE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU ESATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTaPHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

3CTETHYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOro BOCIMTAHMS:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOHM, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

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

6) ’K0JIOrN4eCKOr0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH SKOJOTMYECKOW HaIlpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeNIbHOCTH, TOTOBHOCTH B IMpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBISATh MPOSKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AefcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIHUPOBATh M aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTpENeNTh IEeNU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS;
BBISBJISITh 3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIONIUXCS
MaTepHATBHBIX ¥ HEMAaTePUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JCSITEIBHOCTH;
KOOPJMHUPOBATH U BBITIONHATH PA0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTebckue 1eiCTBHS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUCBHIMA TOHSITHSIMU W METOJAMHU
(u3HUECcKOl HayKu;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEATEeIHbHOCTH
B 00y1acTl (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalii, MpeoO0pa3oBaHUI0O M TPUMEHEHHI0O B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IaHUN YYE€OHBIX TPOECKTOB B 00JaCTH (HU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHNs, HAaXOAUTh apTyMEHTHI JIs JOKA3aTeIbCTBA CBOMX
YTBEPXKACHUH, 3a]]aBaTh MMapaMETPhl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh X JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadyll B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCIIE TIPY U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAJIBHBIE TOXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUKU (PU3MUECKOrO COAEpKaHUS M3
UCTOYHMKOB PpAa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3aI[MOHHBIX
3aJ1a4 ¢ COOII0ACHNEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepekeHHs, MPAaBOBBIX M ITHUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXkKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHHUS MHPOPMAIMHU U LEICBONH ayAUTOPUH, BHIOMpPAst ONTUMAIBHYIO
dopmy mpencTaBICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud H  CMST4arth
KOH(DJIMKTHI;



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

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YICHA KOJIJIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  ACATENIbBHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa M KaX/I0I0 yYaCTHUKA KOMAH/IbI B OOIIH
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYaIUSX, TPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH PEIICHUS PAcUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINIOYTCHUI;

JlaBaTh OIICHKY HOBBIM CUTYalIHsIM;

pacuIupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTESHHH;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JacTH
(M3UKH, TOCTOSTHHO MTOBHIIIIATH CBOM 00Pa30BaTEIIbHBIA M KYIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUHM M MBICIMTEIBHBIX TMPOIIECCOB, HMX pE3yJbTAaTOB U
OCHOBAHUI;

WCIIOIB30BaTh NMPUEMBI peieKCUu AJ OIIEHKUA CUTYalluH, BHIOOpa BEPHOTO
pelIeHus;



YMETh OIICHHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO WX
CHIKCHHIO;

MpPUHUMATh MOTHBBI W apTryMEHTHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TESATEIBHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NESATEIBHOCTH;

NPHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIBTATOB OCBOCHUS ITPOTPAMMBI 110
buzuke 18 ypoBHS cpeaHero oOmero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS HYMOIMOHATBLHBIH UHTCIIJIEKT, TIPEIIOTar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIETO CIIOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIBLHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh MCXOMSl U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIFHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €r0 TIPU OCYHIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K konity o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PAa3BUTUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETECH:
MartepualbHasi TOYKa, HHEpIMadbHas cUucTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPIABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKuX 3aay;

pacro3HaBaTh (QpuU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



AIEKTPOAVHAMUKYU: PABHOMEPHOE U PAaBHOYCKOPEHHOE PSIMOJIMHENHOE ABUKEHHUE,
CBOOOJHOE MAJEHUE TEJ, JBUKEHUE MO OKPYKHOCTH, UHEPLHUS, B3aUMOJEHCTBUE
ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
WCIIApEHNUE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAJUIM3ALMA, KHUIICHHE, BJIAXXHOCTH
BO3/1yXa, ITOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYIE,
CBA3b MEXAY IapameTpaMy COCTOSHMS ra3a B M30IpOLECCaX, dJIEKTPU3ALHUS Te,
B3aMMOJICCTBUE 3aps0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHUE, UCIMOJb3Yysl (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MexaHWYeCKass MOIINHOCTh, NPU ONHCAaHWUW TMPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICII HCIOJIB3YEMbIX BEIUYHH, MX OOO3HAUCHUS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3YA (U3MUYECKHEe BETUYHMHBI: JIaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPrUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CPeIHEKBaApaTUYHA
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICH HCIOJNb3YEMbIX BEIWYUH, HX
0o0O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(Gu3MUECKyI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYeCKUe BEIUYMHBI: IJICKTPUUECKUN 3aps/l,
AIEKTPUYECKOE TOJIE, HANPSHKEHHOCTD OIS, MOTEHUMAJ, Pa3HOCTh MOTEHLIHAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W E€IMHUIIBI; yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3HUECKYIO BEJIMUUHY C APYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATH (PU3WUYECKHUE TPOIIECCHl U SBICHUS, UCTONB3Yysa (pu3ndeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUSI MEXaHWUYECKOW DSHEPIrHM, 3aKOH COXPAaHEHUsS HMITyJbCa,
MPUHLMUI CYNEPHO3UIMU CHUJ, MPUHIMUIT PABHOIPABUS HWHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHWs BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUHU TEIIOBOTO ABHXKEHUS MOJIEKYJT C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3inyarh CIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3anyaTh yCJIOBUS UX 0€30MacCHOTO UCIOIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpodsieMy/3aauy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIIOKEHHOTO 000y I0BaHWS, IIPOBOJIHUTH OMBIT U ()OPMYITHPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPECHHS (PU3NICCKUX BEIIMYWH, TIPH
STOM BBIOMPATHh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCEIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHpPOBATH PE3YJIBTATHI MOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOro1aTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUU HCCIEIOBaHUM B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aja4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3MUECKUE BEIHMYHHBI U (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTHh PACUETHl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATDH JIOTUYECKH HEMPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHPETAUNA U TPEACTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJSPHON WHGOPMAINK, TOIYYCHHOW W3 Pa3IMIHBIX
MCTOYHHUKOB, KPUTHUECKH aHATU3UPOBATH MOTYy4aeMyI0 HH(POPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, 00BICHEHHE TIPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHH;

MCITOJIb30BaTh TEOPETUUCCKUE 3HAHUSA TTO (PU3HUKE B TIOBCETHEBHOM KU3HU TSI
oOecrnieueHusi 0€30MACHOCTH MpH OOpalleHUH ¢ NpudopaMu U TEXHUUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOUIEH CPEJIE;



paboTatb B TpyNIe C BBHIMOJTHCHUEM pPA3IUYHBIX COIHMAIBHBIX pPOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE pacCMaTPUBAEMON TPOOIIEMBI.

K koHny o6yuenus B 11 kiacce npemMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOITNXCS YMEHHIA:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHON KapTHUHBI MHpa, B Pa3BUTUU COBPEMECHHOW TEXHHUKH U
TEXHOJIOTUH, B TMPAKTHYECKON NEATEITHHOCTH IOJEH, IEeTOCTHOCTh W E€IMHCTBO
du3ndecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PUINYCCKUX MOJCIICH:
TOYCYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOUYCUHBI MCTOYHHUK CBETA, siACpHas
MOJIeb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sJipa MpH PEmeHUH (QU3HMUECKUX
3ajay;

pacmo3HaBaTh (pu3MUecKkue sBIEHUsS (TPOIECCh) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi MPOBOJANMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHS TOKAa, B3aUMOJCHCTBHE
MarHuTOB, OJEKTPOMATHUTHAs WHAYKIMS, ACHCTBME MArHUTHOrO TIONS Ha
NPOBOAHUK C TOKOM W JBIXKYIIUKCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PAacCIpOCTPAaHEHHE CBETA, OTPAKEHUE, MpPeIOMIICHHE,
uHTepdepennus, audbpakuMs W MOJSpU3alUsg  CBETa, JHCIEepCUs CBeTa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOr0 CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (DJIEKTPUUECKHE, MarHUTHBIC,
ONTUYECKUE,  OJJCKTPUYECKYI0  NIPOBOAMMOCTh  pa3IMYHBIX  Cpel) |
AIIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YsA (PU3NUYECKHE BEIMYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSKEHHE, ICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHAYKIMS MarHuTHOTO mousid, cuiga Awmmepa, cuia JlopeHna, WHAYKTUBHOCTD
KaTyIIK{, DHEPTUs DJIEKTPUUECKOr0 M MarHWTHOTO TOJeH, Mepuoa U YacToTa
KoneOaHuil B KoJeOaTeabHOM KOHType, 3apsi]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX 3JCKTPOMArHUTHBIX KoJeOaHul, (HOKYCHOE pacCTOSIHHE U
ONTUYECKasl Cuja JIMH3BI, NMPU ONHCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICT HCIONBb3yEeMbIX BEJIMYMH, UX OOO3HAYeHHWs] ¥ EIWHUIBI, YyKa3bIBaTh
(GopMyIIbI, CBSI3BIBAIOIINE TaHHYIO (DU3HMUECKYIO BETUUYHUHY C IPYTUMHU BEIMIMHAMU;

ONHKCHIBATh W3YYCHHBIC KBAHTOBBIC SBICHHUA W TPOIECCHI, HCIIONIb3YS
¢u3nyeckne BETUYMHBI: CKOPOCTHh 3JEKTPOMArHUTHBIX BOJH, IJMHA BOJHBI H
4acTOTa CBETA, DHEPTHUS U UMITYJIbC (POTOHA, IEPUOJT MOTypaciaga, YHEPTHs CBA3H



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUH CMBICI
WCITOJIb3YeMbBIX BEJIMYMH, WX OOO3HAUEHUS W CIWHHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WUYECKYIO BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIHHBL

aHANM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI M TMPUHIMIBI: 3aKOH OMa, 3aKOHBI MOCJIEOBATEIFHOTO U MapaJLIEIBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHAYKITMH, 3aKOH MPSIMOJIUHEHHOTO PacpOCTPAHCHHSI CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI IMPEIIOMJICHUSI CBETa, ypaBHeHHe JiHIITEHHa i GorodddexTa,
3aKOH COXPAaHEHHWs JHEPrUH, 3aKOH COXPAaHEHHUS UMITYJbCa, 3aKOH COXpaHEHUS
AJIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCcOBOIr0 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOE BBIpAKEHUE M YCJIOBUS (TpaHHIIBI, 00IacTH)
PUMECHUMOCTH;

OTpEEIISTh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[]aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO MCCIEIOBAHUIO (PU3MUECKUX SBJICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM NPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpodiIeMy/3aaauy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIORKEHHOTO 000PY10BaHMs, POBOJIUTH OTBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLICHKHU MOTPEIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUli: TPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JIeaTh BBIBOIBI 110 pe3yIbTaTaM UCCIICIOBAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHN WCCIIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M MPOCKTHOU
JESTENHHOCTH C WCIOH30BAHUEM HM3MEPHUTENIBHBIX YCTPOUCTB U 1aOOpPaTOpPHOTO
000pyT0BaHMS;

pemiath pacy€THblE 3a7aydl C SBHO 3aJlaHHOM (HU3UYECKOW MOJIEIbIO,
WCIIOJIB3YS (PM3UYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (PU3UYECKYIO0 MOJEIb, BBLACIITh (DU3NUYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOoOXoMUMbIe NIl €€ PEeIIeHUs, MPOBOANTH PAcUEThl U OIICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3UUECKON BEITMINHBI,



pellaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndeckue sIBICHUs;

UCII0JIb30BaTh IPU PEIICHUHU Y4eOHBIX 33]1a4 COBPEMEHHbIE HH(POPMaAIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAy4YHO-MOMYJSIPHOM HMHPOpPMalUM, MOJYYEHHOW U3 pa3InYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYyYaeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXAIOUIErO MHUPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBAMU, JJIsl COXpAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TIpymIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJ€KBATHO OLEHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubmmorekxa [IOK
1.1 o 2 1
W3UKa U METOJbl HAYYHOTO MMO3HAHMS 0 https://m.odsoo.r/7E4 1b72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 0 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
22 JluHaMuKa 7 0 0 bubmorera [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
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 0
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7{41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuoreka [IOK

®a3oBbIe MepexOo bl

https://m.edsoo.ru/7{41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 C) 10
feKTpocTatiKa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
’ PA3JAYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTHOo€e noJie. DIeKTpOMarHUuTHas 1 ) 3 bubnuorexa [JOK
' AHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 0 1 bubmuorexa [JOK
' KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKHe U 3JIEKTPOMArHuTHBIC 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onrtuxa 10 0 3 bubmoreta LIOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
11 OcCHOBBI cieMaNbHON TEOPUHU 4 1 0 bubnunoreka [JOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97¢c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTbl KBAHTOBOW ONITUKH 6 0 0 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢c



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

bubmuoreka [JOK

. 4
4.2 Crpoenne atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTbl aCTPOHOMHUHU U aCTPOPU3UKU 7 brommorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHUE 4 ft?]:i?;lr?::cll(sigrouif4lc97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3ydenusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3rKa — Hayka O MPHUPO/IE.
1 Hayunsie MGT(})/;BI HO?I,)H;)HI/ISI 1 0 0 bubmmorexa LOK
v https://m.edsoo.ru/ff0c32¢e2
OKPYXKAIOIIEro MUpPa
Ponb u mecto pusnku B

5 (hopMUPOBaHUHN COBPEMEHHOM | 0 0 bubnuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 0 bubmuorexa [JOK
nerokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHEHHOE 1 0 0 bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOTMHEWHOE

5 BrokeHHe. CBOOOIHOE Ta/ICHHE 1 0 0 bubmmorexa [TOK
o ' A A ' https://m.edsoo.ru/ff0c372e
YckopeHnre cBOOOIHOTO TaaHusl.

N bub6 K
6 BxoiHOM KOHTPOJIb. 1 1 0 nommotexa L0
https://m.edsoo.ru/ff0c39¢cc
KpuBonnHeiiHOe nBUXKEHUE.
N bubnmuoreka [JOK
7 JIBM>KEeHHE MaTepUaIbHOU TOYKH I10 1 0 0

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada



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

IIpuHLIHII OTHOCUTENBHOCTH

Kunernueckas OHEPrusia

bubmuoreka [JOK
8 lNanunes. UHepimanbHble CUCTEMBI
. https://m.edsoo.ru/ff0c3bel
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 cyneprno3uiuu cuil. Bropoii 3akox bubmorexa HOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOM TOUKH

10 Tperuit 3akoH HproToHa st bubnuorexa [JOK
MaTEePHUAITBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [IOK
11 TskecTu. [lepBas kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Teaa https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia CONpOTUBICHUS TTPU bubnuoreka [IOK
JIBIDKEHUH TeEJIa B )KUIKOCTHU WIIN https://m.edsoo.ru/ff0c3{76
raze
[ToctynarenbHOE U BpalaTreabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
Tenma. MomenT cuibl. [1nedo cubl. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECHUS TBEPAOIO Teja
Nmnynbc MmaTepralibHOM TOUKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOUCK. bu6mmoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITylbca. PeakTuBHOE IBU)KEHUE

16 PaGoTta 1 MOIIHOCTH CHIIBI. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502



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

MaTepualbHOi Touku. Teopema 00
N3MEHEHNUH KHHETHUECKOM SHEPruu

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPIUst ynpyro
neGopMHUPOBAHHON TTPYKUHBIL.
[TorenumanpHas 3HEPTUs TENA
BOJIM3H MOBEPXHOCTH 3EMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HeNnoTeHLHaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPTUH

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

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
C I3MECHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTsHKEHHUS PE3MHOBOTO JKI'yTa

20

KonTtponpHas paboTa o reme
«Kunemaruka. /JIlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKCHHS
MOJ'IGKy.]'ISIpHO—KHHCTH‘ICCKOfI
TCOPHH. EpOYHOBCKOC JBHMOKCHUC.

Auddysus

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

22

Xapakrtep JBUKEHUS U
B3aMMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIAKOCTEH
U TBEPIBIX TEII



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

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KUHETUYECKON YHEPTUU
JIBH>KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHA. ["a30BbIe 3aKOHBI

28

JlabopaTtopHnast pabota
«HccnenoBanue 3aBUCHMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

N3omnporuieccel B aealbHOM rase u
uX rpaduueckoe npeacTaBIeHue

bubmmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sHeprus
TEPMOIUHAMHYECKON CUCTEMBI U
crioco6bl e€ n3menenust. Komuectro
TEIUIOTHI U pabota. BHyTpeHHs s
SHEPrusi 0JHOATOMHOTO UJEALHOTO
raza

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

Y aenpHas TEMI0EMKOCTh BEIECTBA.
KoanuecTBo TennoTsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36



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

Terutonepenave. AanadbaTHbIA
nporiecc

IIepBblii 3aKOH TEPMOJUHAMUKH U

bu6mmoreka [{OK

33
€ro IPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
HeoOGpatumocTs nporeccoB B

34 npupone. Bropoit 3akoH bubmmorexa [TOK

pupoze. BIOp https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHI

35 [Tpunmun nevicreus u KT/ bubmmoreka [IOK
TEIJIOBOM MallIMHbI https://m.edsoo.ru/ff0c600a

36 Hwuxn Kapno u ero KIT[

37 DKOJIOTHYECKHE MTPOOIEMbI
TETJIOHEPTETUKU
O6006maromui ypok

THATOIIHH JP bu6mmoreka [IOK
38 «Monexymnsipaas ¢puzrka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOANHAMUKI»
KonTtponsHas padoTa o tTeme
39 «Monekymnspras ¢uszuka. OCHOBBI Bubnmorexa [IOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI»

40 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS

. bubmuoreka [JOK
41 BJI&YKHOCTh BO3/lyXa. HackllieHHbIN
https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u
amop(dHbIe Terna. AHU30TPONHUS
. bubmuoreka [JOK
42 CBOMCTB KpHucTaLIOB. JKunkue

KpuCTalJlbl. COBpeMeHHLIe
MaTepuajibl

https://m.edsoo.ru/ff0c6510



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

[laBnenue U KpUCTATUIU3ALMSL.

bubmuoreka [JOK
43 VaenbHas TEII0TA MJaBJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnmumarust
bu6mmoreka [{OK
44 VYpaBHeHUE TEIIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DiexTpusanusg Tell. DIEKTPUUECKUN
45 3aps p)lBa BH/JIA DJICKT I/I‘II;CKI/IX bubmmorexa HOK
PAL a p https://m.edsoo.ru/ff0c6bce
3apssIoB
IIpoBOHUKH, TUDIEKTPUKHA U
46 H(I))n OBOJHUKH 3aK(I:H bubmmorexa LOK
yip ’ https://m.edsoo.ru/ff0c6bce
COXpaHEHUS IEKTPUIECKOTO 3apsia
BsaumoneiictBue 3aps10B. 3aKoH
. . bubnuorexa [JOK
47 Kynona. Toueunslii 31eKTpUUYeCKU
https://m.edsoo.ru/ff0c6¢ced
3apsn
Hanpsok€HHOCTB IEKTPUIECKOTO
43 noJia. [IpuHiun cynepno3unuu bubnuoreka [IOK
AIEKTpUYECKUX nose. Jlnnuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cui aieKkTpocTaTH4ecKoro
bu6mmoreka [JOK
49 noiis. Ilorenmman. Pa3Hocts
https://m.edsoo.ru/ff0c6f00
MMOTEHI[HAIOB
ITpoBOOHHUKH U TUDIEKTPUKA B
poBOA A P bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
. bubnunoreka IIOK
51 OnexrpoéMkocTs. Konnencarop B

https://m.edsoo.ru/ff0c7126



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

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

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

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAIBHOTO
anmapara, CTpyWHOTr0 pHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe AEKTPOIpuOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [locTOsITHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma ajist
y4acTKa LEenu

56

[TocnenoBarensHOE, TapaieIbHOE,
CMEIIaHHOE COEAUHEHUE
MPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHue CMEIaHHOTO
COEIMHEHUS PE3UCTOPOBY»

0.5

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

57

PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHET'O COIPOTUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ael

59

PesepBHsbiit ypok. KonTponbHast
paboTa no Teme "DieKTpoArHAMUKA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccwuiickas mpoBepovHast
pabora

60

Ob6o06maromuii ypok
«QNEeKTPOANHAMUKAY /
Bcepoccuiickas mpoepoyHas paboTa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOAUMOCTb
TBEPMIBIX METAIIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS] METAJIJIOB OT
TemnepaTypbl. CBEpXIPOBOIMMOCTD

62

DIEKTPUYECKUN TOK B BAKyyMe.
CBOMCTBA AIIEKTPOHHBIX ITYYKOB

63

[TonympoBOAHHUKH, X COOCTBEHHAS
Y TIPUMECHAas MPOBOUMOCTb.
CaolicTBa p—n-niepexo/ia.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUYECKHUI TOK B pacTBOpax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUI TOK B ra3ax.
CaMOCTOSTEeNbHBIN U
HECAMOCTOSITEIIbHBINA pa3psijl.
Monnus. I1mazma

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

66

DeKTprYeCcKrue TPHOOPHI U
YCTPOMCTBA U X MPAKTUIECCKOE
npuMeHeHue. [IpaBuia TeXHUKU
0€e301acHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c861fc



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

KonTtposneHas paboTa o teme
«Qnekrpocraruka. [locTossHHbBIN

bu6mmoreka [{OK

67 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX CPEAAX»

68 PezepBHbIit ypok. O0oOmIarommii | bubnuorexa [JOK

ypox 1o remam 10 kacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



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

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3ydyenusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIC MarHUTHI U UX

| B3auMo/jieiicTBe. MaruutHoe moJie. | 0 0 bubmmoreka [{OK
BexTop MarHUTHON MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHIYKIIHHU
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. | 0 0 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «3y4yeHue

PatopHai p i bubmuorexa [JOK
3 MAarHUTHOTO TOJISl KaTYIIKH C 1 0 1
https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME€ MarHUTHOTO TOJIST HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota | 0 | bubnunoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBME€ MarHMTHOTO TOJISl HA

5 JBUKYILYIOCS 3apsDKEHHYIO | 0 0 bubmuoreka [JOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna

6 Bxo1HOM KOHTpPOJIb 1 1 0



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

DNEeKTpOMarHuTHasE MHTYKITHSI.
IToToX BEKTOpa MarHUTHOM
uaaykiuu. DJ1C uHAyKIun. 3aKkoH
ANEKTPOMArHUTHON UHYKITUU
®Dapanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HUHAYKIOUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. SJC
CaMOMHIYKIIMU. DHEPIrus
MAarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHuueckue ycTpoicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

11

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAs
WHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

12

KonTtponbHas pabota o teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS WHIYKLIHSY

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

13

CB0060IHBIE MEXaHUUECKUE
kosebanus. ['apMoHMUecKue
KosiebaHus. YpaBHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

rapMOHUYECKHX KOJIeOaHUH.
[IpeBpaiienue s3uepruu

14

Jlaboparopuas padoTa
«HccaenoBanne 3aBUCUMOCTH
MepHo/JIa MAJIBIX KOJICOaHM rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI

rpy3a»

15

KonebarenbHblil KOHTY.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJieOaHus B UAEaTbHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAIOTHS
MEX]Ty MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb820

16

®opmyna TomcoHa. 3aKoH
COXPAaHEHHUS SHEPTUU B HJICATHbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

17

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIC
ANIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

18

[TepemeHHBIN TOK.
CunycougalibHbI IEPEMEHHBIN TOK.
MOoTHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U HANPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

19

Tpaucdopmarop. IIpoussoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPTUU



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

20

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepeaad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

21

DKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE JIIEKTPOIHEPIUU.
Kynberypa ncnosbp3zoBanus
3JIEKTPOSHEPTUHU B MOBCEHEBHO M
KUZHU

22

MexaHu4ecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKopocTh pacnpocTpaHEeHUs U
JuTMHa BOJIHBL. [lonepeyunbie u
MIPO/I0IBHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0ccas54

23

3Byk. CKOpOCTb 3ByKa. ['pOMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

bu6moreka [IOK
https://m.edsoo.ru/ff0cccOc

24

DNEeKTPOMarHUTHbIE BOJHBI, UX
CBOMCTBa U cKOpOCTh. [lIkana
AJIEKTPOMArHUTHBIX BOJIH

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

25

[TpuHIUTIBI paTHOCBS3U U
TeneBuieHus. Pa3Butue cpencts
cBsa3u. Paguomokarust

26

KontponbHas padora «Konebanus u
BOJIHBI»

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc618

27

[IpsimosmHENHOE pacpocTpaHEHHE
CBETa B OJTHOPOJIHOM cperie.
ToueuHbIl HICTOYHUK cBeTa. JIyd
CBETa

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



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

OTtpaxkeHue cBera. 3aKOHbI

28 oTpaxeHnus ceera. [locrpoenue Bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHMH B TUIOCKOM 3epKaJie
[Ipenomiienue ceera. [lonHoe
29 BHYTPEHHEE OTpPaKEHHUE. bubnuorexa [JOK
[IpenenpHbIiA yroJ MOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUSI
30 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
IIOKa3aTesIst IPEJIOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit
31 B JInH3e. Popmyra TOHKOM JINH3BI. Bubnmorexa [IOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
JlabopaTtopHnast pabota
32 «HccaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
1 oemoro cBera. LIpert. JJabopaTopnast
paborta «Habmoaenne nucrnepcuu
CBETa»
34 HNurepdepennus cpeta. Judpakmus bubnunoreka [JOK
ceera. [ludpakunonnas peméerka https://m.edsoo.ru/ft0ced22
35 ITontepedyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
Ilonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOPHI U YCTPOICTBA
36 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHUS
37 I'panu1pl MPUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOM MEXaHUKH.

https://m.edsoo.ru/ff0cf862



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

ITocTynaTel cienuaibHON TEOPUU

OTHOCHUTEIILHOCTH
OTHOCHUTEIBHOCTD
38 OJIHOBPEMEHHOCTHU. 3aMe/JICHUE bubmorexa HOK
P ' https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKpAICHUE JJTUHBI
DHeprus U UMIYJbC
39 pensSTUBUCTCKOM YacTuiibl. CBsI3b bu6mmoreka [IOK
MAaCCHI C SJHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
KonTponbnas pabora «OnTuka.
40 OCHOBEI CITEIHAJIBHON TEOPHUH bubmorexa LOK
P https://m.edsoo.ru/ffOct610
OTHOCHTEILHOCTHY
A1 ®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
DHeprusi ¥ UMIyJasc HoToHa https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U UCCIICIOBAHNE Eu 10K
nonmoTeka
42 otodddexra. OnbiThl A. T
¢ bd https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Ppororddexra. YpaBHEeHHE
. . bu6mmoreka [JOK
43 OitHmTeiHa 1 hotodddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» porodddexra
JaBaenne cpera. OnbiTel I1. H.
. bubmuoreka [JOK
44 JleOeneBa. XuMHU4eCcKOE JIENCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHcTBa U
45 MPAaKTUYECKOE MPUMEHEHHE:

(dboTOdMEMEHT, POTOAATUHK,
coJiHeuHas baTapesi, CBETOIHO



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

Pemrenne 3aga4 mo reMe «IeMEHTHI

bubmuoreka [JOK

46 KBAHTOBOM ONTUKMN https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITbI

47 Pesepdopna o paccesiauro o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnast moaens atoma
bu6mmoreka [{OK

48 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u normnomieHrue GoToHOB

49 IIpY IIEPEXOJE aTOMa C OJHOTO bubnnorexa [JOK
YPOBHSI SJHEPTUH Ha APYroil. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrle cBoiicTBa 9acTHIl. BoaHEBI

50 ne bpoitns. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE H3JIy4CHHE
OTKpbITHE PATMOAKTUBHOCTH.

51 Omnbrter Pe3epdopaa mo bubnuoreka [IOK
OINPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaoOaKTUBHOIO M3ITy4EHUS
CaoiicTBa anbda-, 6era-, raMmma-

5 u3nydeHus. Biusaue
PaaOaKTUBHOCTH HA KUBbIE
OpraHU3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

53 N3otomnbl. Anbda-pacma. bubnnoreka [JOK
DJEeKTPOHHBIN U O3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-u3nydeHue

54 DHeprusi CBsI31 HYKJIOHOB B si/Ipe. bubnunoreka [JOK

SnepHeie peakuyu. AnepHbli

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaktop. [IpoGiieMsbl, MEPCIEKTUBEI,
9KOJIOTMYECKHE ACIIEKTHI SACPHOU
DHEPIreTUKHU

55

DneMeHTapHble YacTuilbl. OTKPBITHE
Mo3uTpoHa. MeTo 1l HAOIIOICHUS U
pEerucTpaiyu 3IeMEeHTaPHBIX
yactull. Kpyrmislii cron
«DyHIaMeHTaIbHbIE
B3auMoOAeCcTBUSA. EAMHCTBO
(bU3UYECKON KapTUHBI MUPAY

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

56

OTarnsl Pa3BUTHA aCTPOHOMMMU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMUM. Buy
3B&3HOTO Heba. Co3Be3aus, sspKue
3BE3/1bI, IUTAHETHI, UX BUIUMOE
nsrkeHue. ConHeuHas cuctemMa

57

Counnite. CotHeUHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHia U 3BE3]1

58

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI IIIaBHOM
MocJieI0BaTeIbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMEeHHbIE
MIPEJICTaBICHUSI O IPOUCXOXKICHUU U
sBoounn CoJiHIA U 3BE3]T

59

Mneunsiii [1yts — Hama
TI'anaxtuka. IlonoxeHnue u JABMKEHUE
Comnnna B I'amaktuke. ['anakTuky.
UépHble AbIpBI B sApax rajJakTUK



https://m.edsoo.ru/ff0d0e38

60

Bcenennas. Pazberanue rajakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

61

Hepermennsie mpo6iembl
aCTPOHOMHH

62

KontponsHas padoTa «51eMEeHTHI
ACTPOHOMHH U acTPO(DUZUKI»

63

O6o06maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIMATbHOM B
ATUYECKOH chepax IesTeTbHOCTH
YeJIoBEKa

64

O6o06matomuii ypok. Poss 1 mecto
(bM3UKH 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHHE
Mupa

65

O6o06matromuii ypok. Mecto
(bU3NYEeCKON KapTUHBI MHpPA B
o0IIeM psTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC

66

PesepBHblil ypok. MaruutHoe noiie.
DNEeKTpOMarHuTHask UHIYKIUS

67

PesepBhbiil ypok. Ontuka. OCHOBBI
CHelUaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH




68

Pesepnbrii ypok. KBantoBas ¢usuka.

DneMeHTBl aCTPOHOMUHU U
acTpopH3UKI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MeCTo (U3UKH B
(hopMUPOBaHUHU COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOUN NEATEITBbHOCTH

monen

10.2

Y4UTHIBAaTh IPAHULIBI IPUMEHEHHS N3YUYE€HHBIX (PU3NUEeCKUX MOIeTei:
MaTepuaibHas TOYKa, WHEpIHalbHas cucTeMa OTc4€Ta, abCOJIIOTHO
TBEPJOE TEJIO0, UACATBHBIN a3; MOJEIIA CTPOCHHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA JIIEKTPUYECKUHN 3aps] — IpPU PEIIECHUU

(dbu3uvecKux 3aaa4

10.3

Pacno3naBath pusnueckue sBiaeHUs (IPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJCKYJISIPHO-KHHETUYECKOW TEOPUHU
CTPOCHHS BEIIECTBA W JJIGKTPOJMHAMHUKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBIKEHHUE, CBOOOIHOE TaJICHUE
TEJI, JBIKEHHUE MO OKPY)XKHOCTH, WHEPILHUS, B3aUMOJCHCTBUE TeI;
muddy3us, OpOYHOBCKOE JBWIKEHHE, CTPOCHUE IKHUIKOCTCH U
TBEPABIX TeN, W3MEHeHHe O00béMa Tem TpU HArpeBaHUM
(OXJIaXk/IeHUH), TEIUIOBOE PaBHOBECHE, WCIAPEHUE, KOHJICHCAIIMS,
IUIaBJICHWE, KpPUCTAUIU3allMs, KUIICHUE, BJIAJKHOCTh BO3JyXa,
NOBBIIIICHUE [ABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBS3b MEXIy IapaMeTpaMH COCTOSHHsI Ta3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaa0B

10.4

OnucelBaTh MEXaHUYECKOE ABWIKCHUC, HCIIOJIb3YA (I)I/ISI/I‘IGCKI/IG
BCJIIMYHHBI: KOOpAWHATA, ITyTh, ICPEMCIICHUC, CKOPOCTh, YCKOPCHUC,
MacCa TCJjia, CHJIAa, HUMIYIbC TElIa, KHHCTHYCCKAsA SHCPIru:i,
IMMOTCHIUAJIbHAA OSHEPTUA, MCXAHUYCCKAA pa60Ta, MCEXaHHUYCCKas
MOIIHOCTb, HpHU OMNHCAHUU I[IPABUIIBHO TPAKTOBATH (bH3quCKHﬁ
CMBICJI HCIIOJIB3YCMBIX BCJIWYHUH, HUX 0003HaUCHUS U CAVHUIIBI,
HaxoauThb (I)OpMyJ'H:I, CBA3BIBAIOIIUC JAHHYIO (I)I/ISI/I‘-ICCKYIO BCIIMYNHY

C ApYIriMHU BCIMYNHAMU




10.5

OnuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC
SIBIICHUS, HUCIOJb3ys (U3MUECKUE BEJIWYHMHBI: JaBJICHUE rasa,
TEMIIepaTypa, CPEIHss KHHETHYECKas OSHEPrus XaoTHYECKOIro
JBMOKCHUS MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsIST JHeprus, paboTa Trasa,
KOA((DUIIMEHT TOJIE3HOTO JEWCTBHSI TEIUIOBOTO JIBHTATENs; IPHU
ONMHMCAaHUK  TMPABWJIBHO  TPaKTOBaTh  (U3UYECKUH  CMBICI
HCIOJB3YEMBIX BEIWYHH, UX O0003HAYCHUS W €IUHHIIBI, HAXOIUTh
(GopMyJIBl, CBS3BIBAIONINE JaHHYIO (H3UYCCKYIO BEIHYMHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh U3y4Y€HHBIE JJIEKTPUYECKHE CBOICTBAa BellecTBa U
JNeKTpUYeckre sBIEHUS (TpOIEeCcChl), HCMIONb3yd (U3NUYECKUE
BEJIMUYUHBL:  DJIEKTPUYECKHH  3apsil,  DJIEKTpUYecKoe  ToJe,
HanpspKEHHOCTh  TMOJISL, TOTEHIMANl, Pa3HOCTh MOTEHIMAJIOB; MPHU
ONHMCAaHWM  TPAaBUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICT
WCIOJIb3YEMBIX BEJIMYMH, UX 00O3HAU€HUs W €IUHMIIBI; yKa3bIBaTh
(opMyIbl, CBA3BIBAIOILKE JAHHYIO GU3NYECKYIO BEIUUUHY C JPYTUMHU

BECJIMYMHaAMH

10.7

aHAIM3UPOBaTh (U3MYECKHUE TMPOLIECCHl M SBJICHUS, HCIONb3Ys
(u3nueckre 3aKOHbl U MPUHIUIIBI: 3aKOH BCEMUPHOTO TSAroTeHwus, I,
IT u 111 3akoHbl HhIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH,
3aKOH COXpaHEHUS UMITYJIbCa, IPUHIIMII CYTIEPIIO3UILIUN CUJT, TPUHIUI
paBHOMpAaBUsSI HMHEPIHUAIBHBIX CHUCTEM OTCU€Ta; MOJIEKYJIAPHO-
KUHETUYECKYIO TEOPHUIO CTPOCHUS BEIleCTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYEeCKOW SHEPruu TEIUIOBOTO JIBIKEHUS MOJEKYI C
a0COIOTHON TEMIEPaTypOil, MEePBbIA 3aKOH TEPMOIMHAMUKH; 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsijaa, 3akoH Kyiona; mpu sTom
pa3inyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOe

BBIP2YKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHEIC MMPUHOUIIBI JIeNCTBUSA MallInH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindatb YCIOBUSA HUX 0e30MmacHoro

HCIIOJIb30BAaHHUS B HOBCEAHEBHOM KHU3HU

10.9

BBINOMHATE SKCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3HUECKUX SIBJICHUN
U TIPOLIECCOB C MCIIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM (opMyIHpOBaTh MpobIEMy (33/1a4y) U TUIOTE3Y YU€OHOTO
9KCIIEpUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

06opyz[013aHH;1, IMPOBOJAUTH OIIBIT U (I)OpMyJ'II/IpOBaTB BbIBObI




10.10

OcymiecTBiATh OpPsSMbIE W KOCBEHHBIE H3MEpeHHUsS (HU3NIECKUX
BEJIMYUH; TP 3TOM BBIOMpATh ONTHMAJIbHBINA CHOCOO0 M3MEPEHUs U

HCIIOJIB30BAaTh U3BCCTHBIC METO bl OICHKU HOI‘pGH.IHOCTCfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUN; IPU ITOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DMKCHUPOBATh PE3YJAbTAThl MOJIYYEHHOH 3aBUCHMOCTH
(U3NYECKUX BETMYUH B BUJIE TAOIUI U TPa(QUKOB, IETIaTh BHIBOIBI IO

pe3ysbTaTaM UCClIeJOBaHUs

10.12

CobOmomath mpaBmwiia 0e€30MacHOro Tpylna TMpU  MPOBEIECHUHU
UCCIIEIOBAaHUN B paMKax y4eOHOTO SKCIIepUMEHTa, Yy4eOHO-
HCCIEA0BATENBCKON U MPOEKTHON JEATENBHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0OBaHUS

10.13

Pemrate pacuérHpie 3a7aun ¢ SIBHO 3a/IaHHON (PM3UUYECKOW MOJIETIBIO,
WCTIONB3Ys (DU3UYECKHE 3aKOHBI M TPUHIIMIBI; Ha OCHOBE aHalM3a
YCIIOBHSl 3aJaud  BBIOMpAaTh (PU3UYECKYI0 MOJENb, BBIJCIATH
(bu3mYecKre BeIMUUHBI U (POPMYIIBI, HEOOXOIUMBIE IJIs €€ PeIIeHNUs,
MPOBOJUTH pacdy€Tbl U OLEHUBATh PEAbHOCTh IOJIY4YEHHOTO

3HaueHUs (PU3NYECKOMN BETUUHHBI

10.14

Pemare  kadecTBeHHbIE  3aJauyd:  BBICTpaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIETIOYKY PACCYXACHUN C ONOPOI HAa U3yUYEHHbIE

3aKOHBbI, 3dKOHOMCPHOCTH U (bHSI/I‘IeCKI/IC SABJICHUSA

10.15

Hcnonb3oBarh mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
UH(GOPMALMOHHBIE TEXHOJOTUH ISl TOUCKA, CTPYKTYpPUpPOBAHUS,
UHTEPIIPETallMd U MPEJICTaBICHUS y4eOHOW W HAy4HO-MOMYJISIPHOMN
uH(bOpPMAIIH, TTOJYYEHHOHN U3 Pa3NUYHbIX UICTOYHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MOJIY4aCMYHO I/IH(i)OpMaI_II/II-O

10.16

[IpuBoaMTH MpUMeEpHI BKJIa/la POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, OOBICHEHUE MPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnons3oBaTh TCOPCTUYUCCKHUEC 3HAHHUA T10 (I)I/I3I/IK6 B IIOBCEIHEBHOM
JKHN3HHU I oOecneueHrss 0OE30MMaCHOCTH npu O6paH_[eHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpaHCHUA
300POBbA U CO6HIOI[CHI/I$I HOPM 3KOJIOTMYCCKOTO IIOBCACHUSA B

OKpYy»Karollen cpene

10.18

PaGoTaTh B rpymIe ¢ BHIIOJHEHUEM Pa3IMUHBIX COLIMAIBHBIX pOJIEH,
IUTAHUPOBaTh  paboOTy TPYMNMNbl, palMOHAIBHO  PACHpEnessTh

00S3aHHOCTH U IJIaHUPOBATL ACATCIIBHOCTH B HCCTAHIAPTHBIX




CUTyalludX, aJJCKBATHO OILICHHWBATH BKJIAJl KaAXKIAOI'O M3 YUYaCTHUKOB

TPYIIIBI B pEHICHHE PACCMATPUBAEMON MTPOOIIEMBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

11.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MeCTo (U3MKH B
(hopMUPOBaHUHU COBPEMEHHOW HAYyYHOUM KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKON NEATETBHOCTH

JIO/IEH, LIETOCTHOCT U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uUTHIBaTh IPaHULIBI TPUMEHEHUS N3YUYEHHBIX (PU3NUECKUX MOIETIei:
TOYEYHBIN SJIEKTPUUYECKUN 3apsl, siAepHas MOJIENb aTOMa, HyKJIIOHHAs

MOJIeNIb AaTOMHOTO si/ipa MpH pelieHnH pU3NUECKUX 3a1a4

11.3

Pacnio3naBate usnyeckue siBieHUs (IIPOIECChl) U OOBACHIATH UX Ha
OCHOBE 3aKOHOB JJIGKTPOJVMHAMUKA W  KBAaHTOBOW  (DU3UKH:
ANIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHWuTHOE  JIEHCTBHS ~ TOKa,  B3aUMOJICHCTBHE  MAarHUTOB,
AJIEKTPOMArHUTHAsl MHIYKIUS, J€HCTBHE MAarHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM M JBWKYIIMHCS 3apsj, SJIEKTPOMArHUTHBIE
KOJICOAHUsT W BOJHBI, NPSMOJMHEHHOE pPacHpOCTpaHEHUE CBETa,
OTpakeHHWe, TpeliomiieHHe, wuHTepdepeHuus, audpakuus u
HOJISIPU3ALIUS CBETA, JUCIIEPCUSI CBETA, (POTOICKTPHUECKHH IPPEKT
(boToapdexT), cBETOBOE AaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIeKTpa aToMa BOJIOPOJA, €CTECTBEHHAss W  HCKYCCTBCHHAs

paaAnOaKTUBHOCTDb

11.4

OnuceiBaTh HU3Y4YCHHBIC CBOMCTBaA BCIICCTBA (BJ'IGKTpI/I‘IeCKI/Ie,
MAarauTHBIC, OIITUICCKHUE, SJICKTPUUCCKYIO ITIPOBOAUMOCTD PA3JIMIHBIX
cpen) U DJICKTPOMArHuTHBIC SBJICHUA (npoueccm), HCIIOJIb3YyA
(I)I/ISI/I‘IGCKI/IG BCJIIMYHHBI: BJICKTpI/I"IeCKI/II\/’I 3apsn, CHJla TOKa,
QJICKTPUYCCKOC  HAIIPAKCHUC, QJICKTPUUICCKOC COIIPOTUBJICHHC,
Pa3HOCTh IMOTCHIMUAJIOB, 3I[C, pa60Ta TOKa, UHAYKIIUSA MArouTHOI'O
10JId, CHJIa AMr[epa, cujia HopeHua, WHAYKTUBHOCTH KAaTYIIKH,
OHEPTUA SJICKTPUUCCKOIO U MAarHUuTHOI'O HOHCﬁ, nepruoa 1 4aCTtora
KoJIeOaHUI B KOJICOATCILHOM KOHTYPEC, 3apsad U CHJIa TOKa B ITPOLECCE

TapMOHMYECKUX  3JEKTPOMArHUTHBIX  KoJiebaHuil,  (oxycHoe




pacCTOSIHUE M ONTUYECKAas CUJIA JIMH3BI, IIPU ONMCAHUU IPABUIILHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEeMBIX BEJIMYMH, UX
00O3HAueHHUsI W EAWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3BIBAIOIINE

JaHHYIO (PU3HYECKYIO BETMYUHY C IPYTUMU BEINIUMHAMHI

11.5

OnucelBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHMSI U  IPOLECCHI,
UCTIONB3Ys (PM3NYECKUE BEIUYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA, SHEPTUsl M MMITYJIbC (OTOHA,
MIepUOJ MOJIypacnaja, SHEPTUsl CBSI3M ATOMHBIX S1J1€p; IPU ONMCAaHUU
MpaBUJIbHO TPaKTOBaTh (U3MYECKUN CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUs W EIUHUIBI; YyKa3bIBaTh (HOPMYIIBL,
CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYI0 BEJIMYHUHY C JAPYTUMH

BCIIMYMHAMMH, BBIYUCIATH 3HAUYCHHUEC (bHSHLIeCKOI\/'I BCJINYUHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOILECCHl W SBICHHUSA, HCIOIb3YA
(1)1/131/1qu1<1/16 3aKOHBI n MMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M MapajieIbHOIO COEAMHEHHUS IMPOBOJHUKOB,
3akoH JIxoyinsa — JIeHna, 3aK0H 3J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  TPEJOMJIEHUS CBETa, YypaBHEHHE OHWHINTEHHA IS
dboTodrddexra, 3aKOH COXpaHCHHUS DSHEPTUU, 3aKOH COXpPaHCHUS
HUMITyJIbCa, 3aKOH COXPaHEHHs DSJEKTPUYECKOTO 3apsla, 3aKOoH
COXpaHEHHUsI MaccoBOrO 4YHCNIa, MOCTynarsl bopa, 3akoH
paaMoOaKTUBHOTO paclaja; Mpu ATOM pPa3IuyaTh CJIOBECHYIO
(hopMyYITHPOBKY 3aKOHA, €r0 MATEMAaTUUECKOE BhIPAKEHUE U YCIIOBUS

(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

OHpCI[CJ'IHTL HaIlpaBJICHUEC BCKTOpAa HHAYKOHUHW MArHUTHOTO IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, Co31aBacMoO€ INIIOCKHM

3€pKajoM, TOHKOW JIMH301

11.9

BBINOMHATE SKCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3HUECKUX SBJICHUN
U TIPOLIECCOB C UCIOJB30BAHNUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUH;
npu 3ToM (GOpMYIHPOBATH IpobIeMy (3a/1auy) U THIOTe3y y4eOHOTO
JKCIIEpUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEUI0KEHHOTO

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

11.10

OCYH_[CCTBJ'IHTL npsAMbIC MW KOCBCHHBLIC H3MCPCHUA (bI/I3I/IquKI/IX
BCJIMYUH,; IIPHU 3TOM BBI6I/IpaTB ONTUMAaJIbHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BAaTh U3BCCTHBIC METOAbI OIICHKU HOl"pCI.HHOCTCﬁ I/I3MepeHHﬁ

11.11

HccnegoBaTh 3aBUCUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH C UCIIOJIB30BaHHUEM

NpSIMBIX WU3MEpPEHUMN; IpPU OTOM KOHCTPYHPOBAThb YCTAaHOBKY,




(UKCHpPOBaTh PE3yIbTATHI MOJYYCHHON 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYUH B BHJIE TaOIHI ¥ TpadUKOB, NeaTh BRIBOABI [0 Pe3yJbTaTaM

HUCCICIOBaHUA

11.12

CoGOmronate mpaBmia 0€30MacHOTO TpyAa TMPU  TPOBEICHHUH
UCCIeOBaHUM B paMKax y4eOHOro »JKCIIEpUMEHTa, Y4eOHO-
M CCIIEI0BATEIBCKOM U IPOEKTHOU JEATEIBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyA0BaHUS

11.13

Pemrate pacuérHble 3a7aun ¢ SIBHO 3a/IaHHON (DM3UUECKOU MOJIEIBIO,
UCIOJIb3YS (PM3MUECKHE 3aKOHBI U MPUHIIMIBI; HA OCHOBE aHalIM3a
yCIOBUSL 337auyd  BBIOMpPATh (PU3MYECKYI0 MOJElb, BBIIEIAThH
(u3nueckue BeTUYUHbBI U (OPMYJIIbI, HEOOXOAUMBIE /7S €€ peleHus,
MPOBOJUTH Pacdy€Tbl U OLEHUBATh PEATbHOCTh IOJY4YEHHOTO

3HA4YCHHS (PU3UIECKON BEITMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJauyd:  BBICTpAMBATh  JIOTUYECKH
HENPOTUBOPEUHMBYIO LIEMOYKY PACCYKICHUHN C OMOPON HAa U3YUYCHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U @Hanecxne SABJICHUSA

11.15

Wcnonb3oBath mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJOTHUU JJIsi TOUCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpEeTali U MpeACTaBiIeHUs] y4eOHOW W HAy4YHO-MOMYISIPHOMN
nH(pOpMaLNHY, TOJTYYEHHON U3 Pa3INYHBIX UCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBL I[GﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKHUX
YCTpOﬁCTB; pas3jimiaTtb YCJIOBHA HX 0€e30I1aCHOTO HCIIOJIB30BAHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoMTH MpUMeEpHI BKJIa/la POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(bU3HMKOB B pa3BUTHE HAyKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIErO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B HOBCQZ[HGBHOI‘/’I
KHN3HHU I oOecneueHrss 0OE30MMaCHOCTH Ipu O6paH_[eHI/II/I C
HpI/I60paMI/I n TCXHUYCCKUMH YCTpOﬁCTBaMH, A1 COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYyKarollen cpene

11.19

PaboTarp B rpyrie ¢ BHIIIOJHEHUEM PA3IHMUHBIX COLHAIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboTy  TpyNIbl,  PAlMOHAJIBHO  paclpenessTh
00s3aHHOCTH M IJIAHUPOBATH JAEATENBHOCTh B  HECTAHJAPTHBIX
CUTYyallUsiX, a/IeKBaTHO OIIEHMBATh BKJIAJ KaXJOTO W3 YYaCTHHKOB

IPYIIBI B pEIICHNE pacCMaTpUBaeMoi poOIeMbl




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOABI HAYUHOI'O [TIO3HAHUA

1.1

®usnka — Hayka o unpupoae. Hayunsie
METO/IbI IO3HAHUS OKpYKaromero Mupa. Posb
JKCIIEpUMEHTa M TEOpUH B  Ipolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue ¢GU3NUECKUX SBJICHUN U
MPOIECCOB. Hayunsie TUIIOTE3bI.
®u3nyeckue 3aKOHbl W TeopuH. [paHuIBI
OPUMEHUMOCTH  (U3WYECKMX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  Mecto
buzukn B GOPMHUPOBAHUM COBPEMEHHOM
HAay4yHOW KapTUHBI MHpPA, B MPAKTUYECKOM

NESITENLHOCTH TIOAEN

MEXAHHKA

##HPari#KIIHEMATHUKA

2.1.1

Mexanuueckoe JABHMIXXCHHUC.
OTHOCHUTENHLHOCTD MECXaHHYCCKOI'O

neuxeHus. Cucrema otcuéra. TpaekTopust

2.1

[Tepemenienue, cKOpoCTh (CpeaHsisi CKOPOCTh,
MTHOBEHHAass  CKOPOCTh) H  YCKOpPEHHE
MaTepuaibHOM TOYKH, UX MPOEKIMH HA OCH
CUCTEMBI KOOpJIMHAT. Cnoxxenue

NEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKCHUE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, NyrTd ¥ IepeMEIICHUs

MaTepHaHLHOﬁ TOYKHU OT BPCMCHU




2.14

CBoboxHoe nasieHne. Y CKOpeHue

CBOOOIHOTO MAJCHUSA

2.1.5

Kpusosmnueiinoe nswxkeHue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHudeckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPSAJIOB, LENHBIE U PEMEHHBIC

nepeaavn

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOHl  ckopoctH.  MccnenoBanue
COOTHOILLIECHHUS MEXIY MyTSAMHU,
NPONJEHHBIMU TEJIOM 3a IOCJIEe[0BATEIbHbIE
paBHble  TNPOMEXYTKH  BPEMEHU  IpH
PaBHOYCKOPEHHOM JBM)KEHMM C HA4aJbHOU
CKOpOCTBbIO, paBHOW  Hym0. M3yudeHue
JOBUKEHHUS IIapuKa B BS3KOM JKHJIKOCTH.
W3ydyenue JBUKEHUS Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpunImn OTHOCUTEIBHOCTH lanunes.
IlepBriii 3akon HproToHa. MHepruanbHbie

CUCTEMBI OTCUETa

222

Macca tena. Cuna. [lpunuun cyneprno3unuu

CHII

223

Bropo#t 3akoH HeroTtoHa mis matepuanbHOU
TOYKA B HUHEPLUHUAIBHOW CHUCTEME OTCUY€Ta
(MCO). Tperuit 3axkoH HproToHa st

MaTCpHUAJIbHBIX TOUYCK

224

3akoH BCCMUPHOTO TATOTCHHUA. Cuna
TAXKCCTH. HCpBaSI KOCMHUUYCCKAasA CKOPOCTh.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUST W CHJA TPEHHS  IOKOS.
Koaddunment rperns. Cuiia cCOnpoTHBICHUS

IIpU ABVOKCHUU TECJIA B ) KUAKOCTHU HUJIU Ira3e

2.2.7

[TocrymarenbHO€ U BpalaTeIbHOE TBUKEHUE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHITBI OTHOCHTETEHO OCH BpaliCHU.
[Imeqo cuitbl. YcnoBus paBHOBECHS TBEPIOTO
tena B ICO

229

TexHuyeckue yCTpPOMCTBA: MOIIIUITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue paboTel. U3ydeHue ABUKEHUS
Opycka MO HaKJIOHHOM IUIOCKOCTH TIOJ
neificTBeM Heckosbkux cuil. MccrnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUX
B JedopMUpyeMOil MpyKWHE U PEIUHOBOM
oOpasnie, OT BEIWYUHBI UX JedopMaIuu.
Uccnenosanue YCIIOBUU paBHOBECHS

TBépI[Ol"O T€J1a, UMCIOIIECTO OCh BpalllCHUA

23

##HParf##3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepHaibHbIX TOYeK. MMIylbC CHIBI |
U3MEHEHHE UMITYJIbca Teja
32 3akoH coxpaHeHus umMmnyiasca B HCO.
o PeakTuBHOE ABMKEHUE
233 PaGora cumbl
234 Mo1HOCTb CUIIBI
35 Kunernueckass  sHeprusi ~ MaTepHaIbHOU
o To4KkU. TeopeMa 0 KHHETUYECKOW SHEPTUU
[lorenuuanvuas sHeprus. IloTeHuuanbHas
)36 SHEPTUs yIIpyro nepopMUPOBAHHOM

IMPYXUHBIL. IloTenunanpHas OHEpTrUs TECJIa

BOJIM3U MMOBCPXHOCTHU 3emnu




HOTGHI_II/IEUIBHBIG 1 HCIIOTCHIIMAJIbHBIC CHUJIBI.

CBs3b paGOTBI HCIIOTCHUUAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKOMI SHEPruu
CUCTEMBI TeL 3aKoH COXpaHEHUS
MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUS

3.0 TexHn4ecKue ycTpoMCTBA: JBUKEHUE PAKET,

o BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

[IpakTnueckue pabotel. M3yuenume cBs3u

5310 CKOPOCTEH Tel TIpU HEYNpyrom yzaape.

UccnenoBanue cBsizsm  pabOTBI  CHIIBI €

M3MEHEHHEM MEXaHMISCKOM OHEPruu TCia

MOJIEKVYJISAPHASA ®U3MKA U TEPMOJINHAMUKA

3.1

HH#HPar###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUN

3.1.1

OcHOBHBIE  TIOJIO)KEHUS  MOJIEKYJSPHO-
KUHETUYECKON TEOPHHU. BpoyHoBckoe
newkenne. uddysus. Xapakrep ABUKEHUS

1 B3aUMOJIEHCTBUS YaCTHUI] BEI[ECTBA

Mogenu cTpoeHusl Ta3oB, >XUIKOCTEH U
TBEPIABIX TEI W OOBICHCHUE CBOMCTB

BC€IIECTBA HA OCHOBE 3TUX MOI[CJ'ICFI

Macca wmonekyn. KoinuecTBo BelecTBa.

[Tocrosinaas ABoraapo

TemoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Mogens  upeanbHoro raza. OcCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKOI

TCOpUHN UACAIILHOTO I'a3a

3.1.6

AbGcomoTHas Temreparypa Kak Mepa cpeiHeit
KHHETUYECKOU SHEPrUMn TEIJIOBOTO
JBIDKeHUs yactull rasza. lllkama temmnepatyp

KeneBuna

3.1.7

VYpaBuenune Kianelipona — MeHneneesa.

3akoH /lampToHA




3.1.8

I"azoBbie 3akoHbI. M30mporLiecchl B nieanbHOM
rase ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, u300apa

3.1.9

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTnueckue pabotsl. M3mepeHue macchl
BO3JlyXa B KJIaCCHOM KoMHarte. MccnenoBanue
3aBHUCUMOCTH MEXIY rnapaMmeTpamMu

COCTOSHUSA pa3pCKEHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPIHusl TEPMOJMHAMUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

322

KonuuectBo TemnoTs! 1 pabora. BHyTpeHHss

OHEPIUA OJHOATOMHOI'O NACAJIBHOT'O ra3a

323

Bunpr Temnonepenayn: TEMIOMPOBOIHOCTb,
KOHBEKIIMSI, U3aydeHue. TermmoEéMKOoCTh Tena.
VnenpHasg TEIUIOEMKOCTL BelecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TEILIONEPEaAYC

324

[TepBarit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTo 3aKOHa
TEPMOIMHAMUKHU K H30IPOIIECCAM.

I'padmueckas nnTepnperanus paboTsl ra3a

3.2.5

TemnoBbie MaruHbl. [IpUHIUIBL IEHCTBHS
TETUIOBBIX MaluH. [IpeoOpa3oBaHus SHEPTUH
B TEINIOBBIX MammHax. Koaddumuent
nonesHoro gaeictBus (mamee —  KIIJI)

teroBoil mammHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpatumocTs mpolieccoB B MPHUPOJE.
TeroBple  ABUrarenu.  DKOJIOTMUYECKUE

HpO6HeMBI TCIIOOHCPICTUKHU

3.2.7

Texauueckue YCTpOﬁCTBaZ JABUI'aTCJIb

BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJIOANJIbHUK, KOHAUITUOHECP




3.2.8

[IpakTnueckue paboTEI. H3mepenue

YAEIBHOW TEIUIOEMKOCTH

3.3

###Par#H## Al PEIATHBIE COCTOAHNMA BEILECBA. ®A30BBIE

[EPEXO/bI

3.3.1

[Tapoo6pazoBanue u KOHICHCAIIUA.
Wcnapenue w kureHue. YIenbHas TEIUIOTa
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUA

3.3.2

AOCONIOTHAA W OTHOCUTENbHAAd BIAKHOCTH

BO3ayxa. HacelenHsiil nap

333

TBépmoe  Teno. Kpucrannnueckue Hu
amopdHble Tena. AHU3ZOTPOMHS CBOWMCTB
KPHUCTAJLIOB. Kunkue KPUCTAJLIbI.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBienne W KpucTaUIM3alUsA. Y aeabHas

TertoTa riaByieHus. Cyonmumarius

3.3.5

YpaBHEeHHE TEIIOBOTO OaslaHca

3.3.6

TexHuyeckue yCTpOMCTBA: THUTPOMETP U
NICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTUU
MOJIy4EHUS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJI€ HAHOMATECPpHUajIOB, U HAHOTCXHOJIOT'UU

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIA’JKHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

##H#Par##IJIEKTPOCTATUKA

4.1.1

OneKTpu3aius Tell. DIEKTPUYECKH 3apsi.

I[Ba BU A DJICKTPUYICCKHUX 3apsa10B

HpOBO)IHI/IKI/I, AUSJICKTPUKU n

MOJIYITPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsaa

4.14

Bsaumopnelicteue 3apsnoB. 3akoH Kynona

4.1.5

Onektpuueckoe  moine.  HanpsoxkéHHOCTb

QJICKTPHUYCCKOTO T10JI4. HpI/IHI_II/IH




cynepno3uuuu. JIMHMUM — HanpsHKEHHOCTH

SJICKTPUYICCKOTO I10JIA

4.1.6

PaGoTa cmi BIEKTPOCTATUYECKOTO  TIOJISL.

ITorennuan. Pa3HoCTh MOTEHIINATIOB

4.1.7

[IpoBOgHUKN ¥ AMDIEKTPUKH B TIOCTOSIHHOM
ANIEKTpUYECKOM  moje. Jluanexkrpuyeckas

IMPOHUITACMOCTb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh TIIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJEHCcaTopa

4.1.9

TexHWUECKHEe YCTPOWCTBA:  AIEKTPOCKOTI,
ANIEKTPOMETP, DIIEKTPOCTATHYECKasl 3aIllHTa,
3a3eMJICHHE AIIEKTPOTIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenne

ANIEKTPOEMKOCTH KOHJIEHCATOPA

4.2

H#Par###IIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcnoBus CyII€CTBOBAHUA IIOCTOSAHHOTIO

4.2.1 AJIEKTPUYECKOTO TOKa. VICTOUHMKH TOKA.
Cuiia Toka. [loCcTOSIHHBIN TOK
42.2 Hanpspkenue. 3akon Oma st ydyacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBIIEHUE. Y IETbHOE
o CONIPOTHUBIICHUE BEILIECTBA
4n4 [TocnenoBarenbHoe, napajuJieiabHoe,
o CMELIAHHOE COEIMHEHUE ITPOBOIHUKOB
PaGora anextpudeckoro Toka. 3akoH J[xoyns
4.2.5
— JleHna
4.2.6 MOoUIHOCTB 2IEKTPUYECKOTO TOKA
anektpoaBkymas cuna (nanee — D/C) u
427 BHYTPEHHEE  CONPOTUBIEHUE HCTOYHUKA

ToKa. 3akoH Oma Jj1s MOJIHOM (3aMKHYTOM)

3HCKTpI/I‘{eCKOI>'I IOCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

ONEeKTpOHHas  NPOBOAMMOCTh  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  COIIPOTHUBJICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBolicTBa

NIEKTPOHHBIX IIyYKOB

4.2.10

[TosynpoBoagHUKH. CoOcTBeHHas u
pUMecHast IPOBOIMOCTb
NoJIyIpoBOIHUKOB. CBOMCTBA p-n nepexo/a.

[HonynpoBoHKUKOBBIE TPUOOPHI

4.2.11

ONEKTpUYECKHU TOK B  DJIEKTPOJIUTAX.
DIIEKTPOJIUTUYECKAS JIMCCOITHAITHS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIN W HECAMOCTOSITEILHBLIN
pa3psaa. PaznuyHbie THUITBI CAMOCTOSITEILHOTO

pazpsaa. Momnnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIepMeETp,
BOJIBTMETP, PpEOCTaT, WCTOUYHUKUA TOKa,
AJIEKTpOHArpeBaTeIbHbIE puOopHlI,
AJEKTPOOCBETUTEIbLHbIE puOopHI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHbIN
IUOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,

HOHynpOBOHHHKOBLﬁiHHOH,FaﬂbBaHHKa

4.2.14

IIpakTuueckue paboTHI. N3yuenne
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DJIC ucroyHnka TOKa U €ro
BHYTPEHHET0 compoTuBieHus. HabmoneHue

DJICKTPOJIN3a

11 KJIACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMeHTbI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA




4.3

###PartHH#MAT HUTHOE ITOJIE. OJIEKTPOMATI'HUTHASA

NHAYKLNA

43.1

IlocTosanuble MarHuThl. B3aumMonencreue

IIOCTOSAHHBIX MAaroHuToOB

432

MaruautHoe mone. Bekrop MarHuTHOM
MHAYKIMU. [IpuHoMn — cynepro3uuuu.
JIuann MarnuTHOM MHAykuuu. KapruHa
JUHUA  MarHUTHOM WHIYKUUH  TOJIS

IIOCTOAHHBIX MAaroHuToOB

433

MarauTHOE 1oJIe MPOBOJHUKA C TOKOM.
KapTuna nuHuii mosist ITMHHOTO MPSAMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJBIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM. OmBIT
Opcrena. BzanmonaeiicTBrue mpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amrnepa, e€ MOIy/b U HalpaBJICHUE

4.3.5

Cuna Jlopenua, eé MOJTyJb Hu
HampaBjieHue. JIBWKeHue 3apssKeHHOM
YaCTUILIBI B OJHOPOTHOM MarHUTHOM TIOJIE.

Pa6oTa cubl Jlopennia

4.3.6

SIBnenne 3J'I€KT];)OM31"HPITHOI>1 HUHAYKOWUH

4.3.7

IToTox BCKTOpa MarHuTHOM HHAYKIUU

4.3.8

O/C 1705014901207 8 3akoH

aNeKTpoMaruuTHoi unaykuuu dapanes

4.3.9

BuxpeBoe »snekrpuueckoe mnoise. IC
UHAYKIUWA B TPOBOJHHKE, JBIKYLIEMCS
MOCTYIATEIbHO B OJIHOPOJIHOM

MAarauMTHOM II0JIC

4.3.10

[IpaBuno Jlenua

4.3.11

NHAYKTUBHOCTS. SIBnenue

camonHaykuuu. DJ1C caMonHAyKIMU

4.3.12

SHCpF Hd MArHvuTHOT'O IIOJId KaTyHIKU C

TOKOM

4.3.13

DNEKTPOMAarHUTHOE T0JIe




TexHnyeckue yCTpOMCTBA: IOCTOSIHHBIE

MarHMTHl, AIIEKTPOMATHUTHI,
4.3.14 AIIEKTPOBUraTENb, YCKOPUTEIH
SJIEMEHTApHBIX YaCTHIl, WHIYKIMOHHAS
neyb
[IpakTrnueckue paboTHI. N3yuyenune
MAarHUTHOTO TIOJII KAaTYIIKA C TOKOM.
4315 HccnenoBanue JEHCTBHS TOCTOSHHOTO

MarHmura HaA paMKy C TOKOM.
Hccnenosanune SIBJICHUS

AJIEKTPOMArHUTHOW MHIYKIIHHA

KOJIEBAHUA 1 BOJIHBI

5.1

#HHPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KoneOarensHass cucrema. CBoOOIgHEIE
KoJieOanus. ['apMoHWYECKHE KoJieOaHUsI.
[lepuon, dwacrora, ammutyna u (asa

KoJIeOaHUit

[IpyxuHHBIA MasgTHUK. MaTeMaTu4eCKuii

MasTHHK

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunemaruyeckoe W JAMHAMUYECKOE

OIMMCaHKe KoJIe0aTEILHOrO JABHUKCHU A

[IpeBparenue SHEPTHH pu
rapMOHHMYECKHX  KosieOaHusx.  CBs3b
aAMILTUTY 1B KOJIeOaHu HUCXOIHOM
BEJIMYMHBI C aMILTUTYAaMH KoJebaHui eé

CKOPOCTH M YCKOPEHUs

5.1.5

KoneGarenbubiit  koHTYp. CBOOOMAHBIE
JIEKTPOMArHUTHbBIE KoJIeOaHus B
UCeaTbHOM  KOJIeOaTeNbHOM  KOHTYpe.
Ananoruss MeXay MEXaHHUYECKUMH U
JIEKTPOMArHUTHBIMHU KOJIEOAHUSIMHU.

®opmyna Tomcona




5.1.6

3aKkoH COXpaHCHU SHCPIruu B UACAIIbHOM

K0JIe0aTeIbHOM KOHTYpE

5.1.7

BBIHy)KI[eHHBIG MECXAHNYCCKUC
konebanusa. Pesomanc. Pe3omancuas
KpI/IBaSI. BI:IHY)KI[eHHI)Ie

SJICKTPOMArHuTHBLIC KoJIeOaHMsI.

5.1.8

[lepemennbiii  Tok. CHHYCOUAANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKa.
AMIUIMTYHOE U JIEHCTBYIOIIEE 3HAUCHHE

CHJIBI TOKA U HAITPSHKCHU A

5.1.10

Tpanchopmarop. [IpousBoacTso,
nepegada u noTpelraeHne EeKTPUIECcKon
SHEPTUHM. OKOJIOTMYECKHE PHUCKH IIpU
IIPOU3BOJICTBE JIEKTPUYECKON DHEPIUM.
Kynerypa HCIIO0JIb30BAHUSA

3JIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnuueckne ycTpoHcTBa: ceicmorpad,
ANEKTPUUYECKUI 3BOHOK, JMHUU

aNeKTponepesay

5.1.12

[Ipaktnueckue pabotel. Hccnenoanue
3aBHCHMOCTH MEPHOJa MaJIbIX KOJIEOaHHt
rpy3a Ha HUTH OT JJIMHBI HUTH U MaCCHI
rpy3a. MccrnenoBanue nepeMeHHOTro TOKa
B enu u3 MOCIIe0BATEIHHO
COEeIMHEHHBIX KOHAECHCATOpA, KaTYyIIKU U

pesucropa

5.2

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, yCIIOBUS
pactipoctpanenus. Ilepuon. CkopocTb
521 pacrpocTpaHeHHs: ¥ JUIMHA  BOJIHBI.
[Tonepeunsie 1 MPOJOIbHbBIE BOJIHBI
592 #HiH#HPar### Nntepdepeniys u tudpakuus

MEXaHUYCCKHUX BOJH




523

3Byk. CKopocTh 3ByKa. I pOMKOCTh 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE BOJHBI. Y CIIOBHUSA
W3JIy4CHHs]  DJIEKTPOMATrHUTHBIX  BOJIH.
B3anmuas opueHTanus BekTopoB E, Bu v

B 3JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)kKeHHE, MPEJIOMIICHUE, MOJIIPU3ALIHNS,
mudpakuusi, uHTepdepeHuus. CKopocTb

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixama JJIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne 3MEeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pa)mocmzn U TCICBUACHUA.
Pagnomoxamyst. DJIEKTPOMAarHuTHOE

3arpsi3HEHUE OKPY)KAOIICH CpeJIbl

5.2.8

TexHuueckue yCcTpouCTBa: MY3bIKaJbHbIC
UHCTPYMEHTHI, yABTPa3BYKOBas
MUarHOCTHKAa B TEXHHUKE M MEIUIUHE,
pajap, PpaguoONpUEMHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

53

H###Par#OIITUKA

5.3.1

[IpsmonuneitHoe pacmpocTpaHeHHe

cBeTa B OAHOPOIHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUSA
cseta. [loctpoenue n300paxeHuii B IIIOCKOM

3epKaje

533

HpeJ'IOM.HeHI/Ie cBeTa. 3aKOHBI TPEIIOMJICHHUA
CBCTa. AOCOTIOTHBINM IoKa3aTcJib

IMPEIOMIICHUSA

534

Iommoe BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIi yroy MOJHOIO BHYTPEHHETO

OTpaKCHUA




53.5

Hucniepcust  cBera. CIOXHBIH — CcOCTaB

Oenoro cBeta. I{Ber

5.3.6

Cobuparomue M paccenBaONINE JUH3HI.
Tonkas ynmH3a. DOKyCHOE paccTOsIHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BL
IToctpoenue n300pakeHUui B
coOuparIMX U PACCEUBAIOLIUX JIMH3AX.
dopMmysia TOHKOW JIMH3BI. YBEJIUYECHHE,

JaBaeMoe€ JIMH30U

5.3.7

[Ipenensr IIPUMEHUMOCTHU

reOMETPUYECKON ONITUKHU

5.3.8

WNurepdepennuss  cBera. KorepeHTHbie
UCTOYHUKU.  YCIOBUS  HaONIOAEHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT [JBYX

CI/IH(i)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB
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Hudpakumst  cera.  JudpaxkmuonHas
peméTka. YcinoBre HaOMIOISHHs TIaBHBIX
MaKCHMYMOB npu naJIcHUH
MOHOXPOMATHYECKOTO cBeTa Ha

TUGPAKIMOHHYIO PEHIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHudyeckue ycTpoOiCTBa: OYKH, JIyIa,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKpPOCKOII, ~ TEJECKON,  BOJIOKOHHAA
ONTHKa,  AU(paKIUOHHAsS  pemérka,

MoJIApoOn

5.3.12

[Ipaktnyeckue  pabotel.  M3mepeHue
nokasaress npeiaomiieHus. MecnenoBanue
CBOMCTB  m300pa’keHMH B  JMH3aX.

Ha6J'IIOIlCHI/IG AUCTICPCUU CBCTA

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI OPpUMCHUMOCTHU KJ1aCCHUYECKOM
MCXaHHUKU. HOCTYJ'IaTLI TCOpUHn

OTHOCHUTCIIbBHOCTH: HHBApUAHTHOCTb




MOAYyJd CKOpPOCTH CBC€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTEILHOCTh OJHOBPCMCHHOCTHU.

6.2 3amensieHHe BpPEMEHU H  COKpaIleHHE
JUTAHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI
CBsi3b MacChl C DHEPrUEH M UMITYJIHCOM

6.4 CBOOOJHON dYacTUIbl. ODHEPrusi MOKOs

CBOOOIHOM YaCTHUIIBI

KBAHTOBAS ®U3MKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. @opmyna [lmanka  cBA3M
SHepTruH (POTOHA C €ro YaCTOTON. DHEPrus

U UMIynbe GoToHa

OTkpbITHE u UCCIIeIOBAaHHE
dotoapdekra. OmbiTer A.I'. Cronerona.

3akonbl GpoTtordhdexra

YpaBHeHue OUHIITENHA TUIA

dotoapdexra.  «KpacHas  rpaHuUIa

doTorddekra

7.1.4

HaBnenue ceera. Onbitel I1.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

TexHuueckue ycTpoicTBa: (pOTOAIEMEHT,
dboTOIaTUYHK, COJIHEYHAas Oarapes,

CBETOIUOT

7.2

CTPOEHHME ATOMA

7.2.1

Mogaens atoma TomcoHa. OnBITEI
Pesepdopna no uccnenoBaHuIo CTPOSHHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMa

7.2.2

IToctynmater  bopa.  Usmyuenue u
HoryomeHne (GOTOHOB TMpH  Mepexojie
aToMa C OJIHOTO YpPOBHsS OJHEpPruM Ha

apyroi.  Buasl  cnektpoB.  Cnektp

YPOBHEH 3HEPruu aToMa BOJOPOJa




7.2.3

BomnoBreie cBolicTBa dactuil. BoiHBI ne
bpoitns. KopnyckyinsapHo-BOJIHOBOM
nyanusM. Judpakims dIeKTpoHOB Ha

KpHCTaJlIax

7.2.4

CroHTaHHOE U BBIHYXJICHHOC U3JTYUCHUC.

YcrpoiicTBO 1 puHIMI paboTHI Ja3epa

7.2.5

TexHuueckue yCcTpoicTBa: CHEKTPAIbHBIN
aHaJIN3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuueckue pabGotel. Habmonenue

JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapsl HaOMIOIEHUS W PETUCTPAIUU

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuio cocTtaBa
paaroakTUBHOTO w3NydyeHus. (CBoMCTBa
anbda-, Oera-, ramMmma-u3JIyqdeHHUs.
BnusiHue panuMoakTHBHOCTM Ha >KUBBIC

OpraHu3Mbl

7.3.3

OTKppITHE  NPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['efizenbepra —
WBanenko. 3apsn sapa. MaccoBoe ynciio

siapa. M3oTombl

7.3.4

Anbda-pacna. DNEeKTPOHHBII u
NO3UTPOHHBIA  Oeta-pacnaa. [amma-
U3JIlydeHHe. 3aKOH  PaJMOaKTUBHOTO

pacmajna

7.3.5

9Hepr1/1${ CBA3M HYKIIOHOB B  AApC.

SAnepubie cunbl. Jlegext Maccsl sapa

7.3.6

HI[CpHBIC pCaKkIuu. I[eJ'IeHI/Ie U CHHTE3

saaep

7.3.7

Snepubii  peakrop.  TepMosaepHsii

cuare3. IlpoOneMbl ¥  TEpPCHEKTUBHI




SIIEPHONM  3HEPIEeTUKU. DKOJIOTMYECKUE

aCIIEKTHI SICPHOU SHEPTETUKHU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOIEUCTBUSA

7.3.9

TexHuueckue yCTpOMCTBA:  JIO3UMETP,
Kamepa BuibcoHa, sAIEpHBIM pPEAKTOp,

aToMHas 6omOa

7.3.10

[Ipaktuueckue pabotel. MccnemoBanue
TPEKOB YaCTHUII (o TOTOBBIM

doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CosBe3musi, spKue

3Bé3)II)I, IIJIaHETHI, X BUAUMOC ABUKCHUC

8.2

ComnHeunasa cucrema. llmaHeTsl 3eMHOM
rpynnbl.  [TaHeThI-TUTaHTBl W X
CITYTHHMKH, KapJIMKOBBIC TUTAHETHI. Maitbie

tenna CoTHEYHOM CUCTEMEI

8.3

Comnne, ¢otochepa u  armocdepa.

CoHeyHast aKTUBHOCTh

8.4

Ncrounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBeTUMOCTh, Palyc, TeMIeparypa,
Hx B3aMOCBS3b. Juarpamma
«CTICKTPATBHBIA KIacC — CBETUMOCTHY.
3Bé3mpl IVIABHOH  ITOCIIEIOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY» IS

3BE3]1 TJIABHOM MTOCIEA0BATEIbHOCTH

8.6

###Par###BHyTpeHHee CTpOeHUE 3BE3.
CoBpemeHHbIe Mpe/ICTaBICHHUS 0
NPOUCXOXKIeHNU M dBomoiu CoNHIa U

3BE31. DTanbl )KU3HUA 3BE3T

8.7

Mneunsiii IIyre — nHama IamakTtuka.

ChnupanbHasgs  cTpykrypa  ['anmakTuku,




pacupeneneHue 3BE3M, ra3a U IbUIH.
ITonoxxenne wu JABUMOKCHUC COJIHI_Ia B
lanaktuke. Ilnockas wu chepuueckas

HOoACUCTEMBI [ aJlakTUKU

8.8

Tunel ramakTuk. PaguorajiakTtuka U

KBa3apel. YEpHBIE ABIPHI B SAAPAX FATAKTUK

8.9

Bcenennas. Pacmupenune BceeneHnoi.
3akon XaO6ma. Paz0eranme raiakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bompmioro B3peiBa. Mogens  «ropsiuei

Bcenennoin». PenukroBoe uznyuenue

8.10

Macmitabnast  ctpykrypa Bcenennoil.
Mertaranaktuka. Hepeménusie mpo6iemMsl

ACTPOHOMUH




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkinonepHoe obmectBo «M3naTenscTBo
«IIpocBemenue»

» @usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapbentreBoit H.A. Akinonepuoe obmectBo «M3maTenscTBo
«IIpocBemienue»
®dusuka 10 knacc. bazossiit yposens. Kacbsinos .A. ,M.,"" IIpoda", 2022

®dusuka 11 knacc. ba3ossiit ypoBens. Kacwsinos .A. ,M.,"" [Ipoda", 2022

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

[Tporpamma kypca dusuku aus 10—11 knaccos. bazoBeiii ypoBeHs (aBTOp B.
A. KacbsiHOB)

I'y6anoB B.B. ®usuka. 10, 11 kiacc. JJaboparopubie paboTsl. KoHTpOJIBHBIC

3aJaHusl.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
®dwusuka B mkode - http://markx.narod.ru/pic/

decTHBab MEAATOTUYECKUX UlIeN «OTKPBITBIA YPOK» -



http://festival. Iseptember.ru/articles/
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