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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 60a30BOro ypoBHS Ha ypOBHE CpefaHEero odiero odOpasoBaHHUsl pa3paboTaHa Ha OCHOBE
MOJIOXKEHUH M TpeOOBaHMU K pe3yidbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENBHON MPOrpaMMBbl, MPEICTABICHHBIX B
dI'OC COO, a takke ¢ yuéroM enepaapbHON pabouelt mporpaMMbl BOCIUTAHHUS M KOHIIEMIIUM MPENoJaBaHUs
yueOHoro npeamera «Pusnka» B o0pa3zoBaTeIbHbIX opranuzanusix Poccuiickoit @enepaiiuu, peaan3yomux OCHOBHbIE
o0Opa3oBaTesbHbIE TPOrPAMMBI.

CopnepxaHue mporpaMMmbl MO (PU3MKE HAIMpaBIE€HO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHPA
oOyuvaroruxcst 10—11 kmaccoB npu o0ydeHun ux ¢usnke Ha 6a30BOM YpOBHE HA OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
nonxona. Ilporpamma 1o ¢usuke coorBercTByeT TpeboBanusM PI'OC COO K MmIaHUPYEMBIM JIMYHOCTHBIM,
OpeIMETHBIM M METalpeIMEeTHBIM pe3yJbTaTaM oOOydYeHHs, a TaKkKe YUHUTHIBAET HEOOXOJUMOCTh peaTu3aluu
MEXIPEIMETHBIX CBSI3€H (DU3UKU C €CTECTBEHHO-HAYYHBIMH y4€OHBIMH MpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
Henu u3ydeHus (U3MKU Ha YpPOBHE CpelHero oOiiero oOpa3oBaHusl, IJIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca
(U3UKH: IMIHOCTHBIC, METAIPEIMETHBIC, IPEeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qu3nKe BKIFOYALT:

e I[UJJAHUPYEMbIE pE3yNbTaTbl OCBOEHHS Kypca (PU3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIE MPEIAMETHBIC

pe3yibTaThI [0 ToJaM 00y4eHus;

e cojepkaHue yueObHoro npeamera « Pu3nKa» Mo rojgaM o0yyeHHUs..

du3nka Kak Hayka 0 HauOosiee OOMIMX 3aKOHAaX INPHUPOABI, BHICTYNAas B Ka4eCTBE y4eOHOIO MpeaMeTa B LIKOJIE,
BHOCUT CYILIECTBEHHbI BKJIAJ B CHUCTEMYy 3HaHUH 00 okpyxawomeMm wupe. LkonbHbli Kypc QUMK —
CUCTEMOOOPa3yIOIUK Il €CTeCTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHbI JiekKaT B
OCHOBE TIPOIIECCOB W SIBJICHHWH, W3y4aeMbIX XHUMHUEH, Ouonorued, ¢usnueckoir reorpadueli M acTPOHOMHEH.
Hcnonbs30BaHWe M aKTUBHOE NMPUMEHEHHE (DU3UUYECKUX 3HAHUU OINpEAENsIeT XapakTep W Pa3BUTUE PA3HOOOPa3HBIX
TEXHOJIOTUH B cepe ZHEPreTHUKU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHUs HOBBIX MATEPUANIOB C 3aJaHHBIMU
cBoiicTBaMHu U Apyrux. M3yuenne pu3nku BHOCUT OCHOBHOM BKJIaJ B JOPMUPOBAHUE €CTECTBEHHO-HAYUHON KapTHHBI



Mupa oOydJaronmxcs, B GOpMUPOBAHNE YMEHUHN TPUMEHSITh HAYYHBI METO/I IIO3HAHKS TIPH BBIMTOJTHEHUH UMHU YIEOHBIX
HUCCJICTOBAHUI.

B ocHOBy kypca (pu3uKu 11 ypoBHS CpeaHEro o0Iiero oOpa3oBaHUs MOJIOKEH psJ HJEH, KOTOPbIe MOKHO
paccMaTpuBaTh KaK MIPUHITUIIBI €70 MTOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJEPKUT MaTepuan u3
BCEX pa3esioB (PM3HMKH, BKIFOYAET KaK BOMPOCHI KIIACCHYECKON, TaK M COBPEMEHHOMN (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM C HEl MaTepual Kypca GU3MKU 00beIUHEH BOKPYT (U3HUYECKUX TEOPHIl.
BenymuMm B kypce sBinsieTcs: GopMUpOBaHUE IPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€PHUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus mnpeamnoiaraeT MCHOJIb30BAaHUE TYMaHUTAPHOTO TOTEHIMANA
¢u3nuecKoil HayKH, OCMBICIICHUE CBS3M Pa3BUTHUs (U3HKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U YKOJIOTMYECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3MKy mpeanonaraeT 3HakOMCTBO C ITUPOKAM KPYTOM TE€XHUYECKUX
Y TEXHOJIOTUYECKUX MPHIIOKEHUN N3YYCHHBIX TEOPUI 1 3aKOHOB.

Hoes  skonocusayuu  peanusyercs TMOCPEICTBOM  BBEIEHUS JJIEMEHTOB  COJEpXKaHHS, IOCBAIIEHHBIX
HKOJIOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOPBHIE CBSI3aHBI C PAa3BUTHUEM TEXHUKH M TEXHOJIOTHM, a Takke
00CyKIeHHs TPOOIEM paliOHATBLHOTO MPUPOAOIIOIL30BaHUS U SKOJIOTMYECKON O€30MaCHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (U3UKH HAa YPOBHE CpeIHEro oOIiero o0pa3oBaHHS SBISIOTCS (QH3UUIECKHE
Teopun (HopMUPOBAHUE TMPEJCTABICHUI O CTPYKType MOCTpOeHUs (HU3UYECKON TEOpHH, POl (PyHJIaMEHTaIbHBIX
3aKOHOB Y TMPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O IPUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHUH, SISl ONTUCAHUS
€CTECTBCHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JeATEIbHOCTHBI TMOAX0A B Kypce (U3MKU pean3yeTcs Mpexae BCero 3a Ccu€T OpraHu3aluu
HKCIIEPUMEHTANIbHON JAesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO HCIHOJIb30BaHUE
CUCTEMBI ()POHTAIILHBIX KPATKOBPEMEHHBIX SKCTIIEPUMEHTOB M JIA0OPATOPHBIX PabOT, KOTOPHIE B MporpaMMe 1o (hu3nke
00beMHEHBI B OOLIMI CIMCOK YYEHUUYECKUX MPAKTHYECKUX padoT. Briaenenne B yka3aHHOM MepeyuHe J1ad0opaTopHbIX
paboT, TPOBOAUMBIX JJII KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCA YyYaCTHUKaAMU 00pa3oBaTEIbHOrO Mpoliecca UCXOIsl U3



0COOEHHOCTEH TUTAaHUPOBAHUS U OCHAIeHUs kabuHera (usuku. [Ipu s3ToM obecrieunBaeTcs OBIaAeHIE 00yIaFOIIIMMUCS
YMEHUSMH TPOBOJNTH KOCBEHHBIC HM3MEPCHUS, WCCICIOBAHUS 3aBUCUMOCTEH (M3MUECKUX BEIMYWH U TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIOKEHHBIX TUITOTES.

Bonbimoe BHUMaHUE yaenseTcsl pENICHUI0 pACYETHBIX W KA4eCTBEHHBIX 3a7ad. [Ipu 3ToM niisi pacy€THBIX 3aaa4
MIPUOPUTETOM SIBIITFOTCSL 3a/1adyd C SIBHO 3a/JIaHHON (PU3WYECKON MOENbIO, IO3BOJISIONINE MPUMEHSITh H3YYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jeia Kypca, Tak W MHTETPUPYS 3HAHWUS W3 Pa3HbIX pas3zacioB. s
KauyeCTBEHHBIX 33]1a4 PUOPUTETOM SBIISIFOTCS 3a/1aHKs Ha 00BICHEHHE MPOTEKaHUs (PU3NMUECKUX SIBICHUM U TIPOIECCOB
B OKpYXXalONIeW >XW3HU, TpeOyrompe BbIOOpa (U3MUECKOW MOMACNW JUIsl CHTYallud MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa.

B cootBerctBum ¢ TpedoBarusmu @I'OC COO k MaTepraibHO-TEXHUIECKOMY 00eCIIeYeHHI0 yueOHOro mpoiecca
0a30BBI ypOBEHb Kypca (PU3MKKM Ha YpPOBHE CpeaHero oOImero oOpa3oBaHMS JOKEH H3y4aThCS B YCIIOBHSIX
MpeAMETHOr0 KaOWHeTa (M3WKW WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuaeTe GM3MKH TOKHO OBITH HEOOXOAMMOE JJa00PaTOPHOE 000PYAOBAaHUE TS BHITIOJHEHUS YKA3aHHBIX B
nporpamme 1o (PU3MKe YYCHHUSCKHUX MPAKTHUECKUX paboT M IEMOHCTPAIIMIOHHOE 000PY/I0BaHHE.

JlemoHCTpanronHoe 000pyaoBaHue GOPMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MUHUMAJIBHON JOCTATOYHOCTH U
o0ecIeurnBaeT MOCTAHOBKY TNMEPEUMCICHHBIX B MporpamMMme Mo (PU3WKe KITFOYEBBIX AEMOHCTPAIUNA TSI MCCISTOBAHUS
M3Y4aeMbIX SBJICHUU U TIPOIIECCOB, SMIUPUICCKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX MTPUMEHEHU.

JlabopaTopHoe 000py/IOBaHUE I YYECHHUYECKUX MPAKTHUECKHX paldoT (opmupyercs B BHUAEC TEMaTUYECKUX
KOMILJIEKTOB M OOecreunBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemMaTH4ecKrne KOMIUIEKTHI
71a00paTOPHOTO 00OPYAOBAHUS TOJDKHBI OBITh TOCTPOSHBI HA KOMIUIEKCHOM MCITOJIb30BAaHUU aHAJIOTOBBIX M MIU(PPOBHIX
npuOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BHJIE ITU(PPOBHIX Ja00paTOPHIA.

OCHOBHBIMU TEJISIMU U3y4YeHHS (GU3UKHU B 0011IeM 00pa30BaHUHU SIBIISIFOTCS:

o (opmupoBanme wHTEpeca W CTpeMJICHUS OOYYAIOMMXCS K HAyYHOMY H3YUYCHHIO TPHUPOMABI, Pa3BUTHE HX

WHTEJUICKTYaJIbHBIX U TBOPYECKHUX CITOCOOHOCTEH;



pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (DOPMUPOBAHKE UCCIEAOBATEIILCKOTO OTHOIICHHS K
OKPYIKaIOIIUM SIBJIICHHSIM;

dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HU3Y4YEHUS OCHOB CTPOCHUS MaTepud H
byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHWE YMEHHIA OOBSCHATH SBICHUS C KCIOJb30BaHWEM (U3UUYCCKUX 3HAHWK W HAYIHBIX
JI0KA3aTeIIbCTB;

dbopMHUpOBaHUE TPENCTABICHUM O PO (UBUKUA IS Pa3BUTHUSl JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTUH.

JlocTikeHue 3THX 1esield 00eCreuyMBaeTCsl PeIEeHUEM CIIEYIOUIUX 3a/1ad B IIpolecce U3y4eHus Kypca (pU3nMKu Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus:

npuOOpETEeHNE CUCTEMBbl 3HAHUK 00 OOHMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIIOYAS
MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, FJICKTPOIMHAMHKY, KBAHTOBYIO (DU3HKY W 3JIEMEHTHI aCTPOPU3HKY;
dbopMHUpOBAHUE YMEHHUIH TPUMEHATh TCOPETUUCCKUE 3HAHUS I OOBSICHEHUST (PU3NUECKUX SIBJICHUI B TIPHPOJIC
W JUUTSL IPUHATHS IPAKTHYECKUX PEIICHHU B TOBCEHEBHOM KU3HH,

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOM (QHU3WYECKONW MOJEeNblo, 3ajad,
M0JIpa3yMeBalOINX CAMOCTOSITENIHOE CO3JaHNe (PU3NIECKON MOJIETH, aeKBaTHOW YCIOBUSAM 3a1a4H;
NMOHMMaHWuEe (U3MYECKUX OCHOB M TIPHUHIIMIIOB JIEHCTBHS TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYCCKUX
MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOILYIO CPEY;

OBJIAJICHHE METOJIaMH CaMOCTOATEIHLHOTO INIAHUPOBAHUS U MPOBEECHUS (PU3MUECKUX IKCIEPUMEHTOB, aHAIN3a
¥ MHTEpIpeTauyd nHPOpMaIuu, ONpeAeIICHHS TOCTOBEPHOCTH TTOJIYYCHHOTO Pe3yJIbTaTa;

CO3/IaHHE YCIIOBHUH JIJISl pa3BUTHSI YMEHHH MPOEKTHO-NUCCIIEIOBATENLCKOM, TBOPUECKOM NEATeTHHOCTH.

Ha uzyuenne ¢uszuku (6a30BbIl YpOBEHB) Ha YPOBHE CpeaHEro odmiero oopazoBanus orpoautcst 136 yacos: B 10
Kiacce — 68 yacoB (2 yaca B Hefieno), B 11 kinacce — 68 yacoB (2 yaca B HEJIETIO).



[IpennaraeMblii B mporpamMme 1o (H3UKe IEepeUYeHb JIA0OPATOPHBIX MW IMPAKTHYCCKHX pabOT SBIAETCS
PCKOMEHIOBAaHHBIM, YYUTEINb JCIaeT BHIOOP MPOBEACHUS J1a00PaTOPHBIX pabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEM 00yJaronmxcsi.



COAEPXAHUE OBYYEHUA
10 KIIACC

Paznen 1. ®u3uka v MeTOIbI HAYYHOI'0 MIO3HAHMS

®usuka — Hayka o npupoze. Hayynsle MeTOAbI ITO3HAHUS OKPYKAIOLLIETO
Mupa. Pomp dKCnepuMeHTa W TEOpMH B NPOLECCE NO3HAHUSA IPUPOJIBIL.
OKCHepUMEHT B (pU3HKE.

MonenupoBanue Gpu3n4ecKux sBJIECHUN U npoiieccoB. HayuHbie runoTessl.
®dusnyeckue 3aKOHbl M TEOpUU. ['paHMIIBI NPUMEHUMOCTH (DU3HUECKUX
3aKOHOB. [[pMHIIUIT COOTBETCTBHUSI.

Ponb 1 mecto ¢usznku B GOpMHUPOBAHUU COBPEMEHHOW HAYYHOM KapTHUHBI
MHpPA, B IPAKTUYECKOHN AEATEIBbHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBble ¥ IU(PPOBbIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemetienue, ckopocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MATEPUAIbHOW TOUYKH, UX MPOEKIIMM HA OCH CUCTEMbI KOOPJHMHAT.
CrioxeHune nepeMenieHui u CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOIMHEIHOE ABMXeHHE. | paduku
3aBUCUMOCTH KOOPIAWHAT, CKOPOCTH, YCKOPEHHUs, NyTU U MEPEMELICHUS
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHue CBOOOTHOTO MaIeHUs.

KpuBonuneninoe paBuxkeHue. JIBH)KEHHME MaTE€pUATbHOM TOYKH IIO
OKPYXHOCTH C MOCTOSSHHOW II0 MOIYJIO CKOPOCTBIO. YTJOBasi CKOPOCTH,
nuHenHas ckopocth. [lepuoa m ydacrora obOpameHus. LlenTpoctpemurensHoe
YCKOpEHHE.

TexXHU4YeCKHe YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIHUJIOMETD,
JBIKEHUE CHAPSIOB, IIETIHbIE U PEMEHHBIE TIepeIaun.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCU€Ta, WJUTFOCTpaLUS KMHEMAaTHUYECKUX
XapaKTePUCTUK JBUKECHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.



[Tanenue Ten B BO3AyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaOmtonenue nBuxkeHus Tena, OpPOIIEHHOTO IMOJ[ YIJIOM K TOPU30HTY U
TOPU3OHTAJIBHO.

N3mepenne ycKopeHHsi CBOOOIHOTO MTaICHUSI.

Hanpagienue ckopocTu pu JBUKEHUH MO OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomaoi

N3yyeHne HEpaBHOMEPHOIO  JBWXKEHMS C  LEJIbI0  OIPEICIICHUS
MIHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHHS MEXKY IMyTSIMHU, MPONUJCHHBIMU TEIOM 3a
MOCJICIOBATEIbHBIC PAaBHBIE IPOMEKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS IAPUKA B BI3KOM HKUJIKOCTH.

N3ydenune aBuKeHUs Teja, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipunuun otHocurensHOCTH [amuies. IlepBwii  3akoH  HproToHa.
NuepumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHumn cyneprno3uuuu cwi. BTopoil 3akoH
HproToHa mis marepuanibHOM TOYKM. Tperud 3akoH HprotoHa s
MaTepHuaIbHBIX TOYEK.

3akoH BceMHupHOro TtAroteHus. Cuia TspkecTd. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHust (IOKOs, CKOJbXEHUs, KaueHus). Cuiia TpeHws.
Cyxoe Tpenue. Cuia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koadduument
TpeHusi. Cuia CONpOTUBIICHUSA MPU IBUKEHUU TeJIa B )KUJIKOCTH UJIU Ta3e.

[ToctymarenbHOE 1 BpalllaTeIbHOE JBHXKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT CWJIbl OTHOCHUTEIBLHO OCH BpamnieHus. [lnedo cuiibl. YciaoBus
paBHOBECUSA TBEPAOTO TEIIA.

TexHu4eckrue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: IMOJIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SlBnenue nHepuuu.

CpaBHeHUE Macc B3aUMOJCHCTBYIOIIMX TEI.

Bropoi1 3akoH HeroToHa.

N3mepenne cuil.

CioxeHnue Chil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.



CpaBHEHUE CHII TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Teja. Buabl paBHOBECH .

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3yuenune nBuxeHus: Opycka 1o HakJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKUHE U
pe3uHOBOM 00pa3siie, OT ux aedopMariuu.

HccnenoBanne ycinoBUM paBHOBECUS TBEPAOIO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHukKe

Nmnynsc MatepuaibHOW TOUYKH (Tea), CUCTEMbl MaTE€pHAIbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs MMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Pabota cuiibl. MOITHOCTD CHJIBI.

Kunerndeckass sHeprusi mMaTepualibHOM Touku. Teopema 00 M3MEHEHHH
KHHETUYECKOU SHEPTUH.

[TorenunanbHas SHEprusl. [TorenuumanbHas SHEprus yIpyTo
nedopMupoBaHHOW mpyxuHbl. [loTeHIManbHass dSHeprus Tejla BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTenmuanpHpie W HEMOTEHUIUANbHbIE  cuibl. CBsi3b  pabOTHI
HEMOTEHLIHAIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOW JHEPrUU CHUCTEMBI TEIl.
3aKOH COXpAHEHUS] MEXaHUYECKON YSHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHNE: BOJIOMET, KONED,
MPYKWHHBIN TTUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATBLHON PHEPTUHN B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenue aGCONIOTHO HEYIPYTOro yjapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HHUTSHBIX MAsITHUKOB.

UccnenoBanne cBs3M pabOThl CUJIbI C HU3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paszpnesn 3. MosekyasipHas pu3nKka 1 TEpMOAUHAMMKA

Tema 1. Ocnoswvt MONEKYIAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJOKEHUSI MOJEKYJISIPHO-KMHETHYECKOM TEOpHUH U UX
ombITHOE oOOOoCcHOBaHue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaxrep



JBVKEHUSI W B3aUMOJCHCTBUSI YacTHI BEIIECTBA. MOJEIM CTPOEHUS Ta30B,
KUJKOCTEH U TBEPABIX TeN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX
mozeneil. Macca u pasmepsl Mojiekyid. KommuectBo BemiectBa. IlocrosiHHas
ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. lllkama
temneparyp Llenbcusi.

Mogens wuaeanbHoro ra3a. (OCHOBHOE YpPaBHEHUE MOJIEKYISIPHO-
KHHETHYECKOW TEOPUHU HJCATbHOTO Ta3a. AOCOIOTHAS TeMmIeparypa Kak Mepa
CpEIHEN KMHETUYECKON 3HEPIHHU TEIJIOBOrO JBMXKEHMS 4vactull rasza. lllkana
temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHeneeBa—
Knaneitpona. 3akon [lanbTona. M3omporiecchl B HAEaIbHOM T'a3e C MOCTOSHHBIM
KOJMYECTBOM  BemecTBa. [ 'paduyeckoe MpeACTaBICHUE  H30MPOIIECCOB:
n30TEpMa, U30X0pa, u3o0apa.

TexHuyeckue yCTpoHCTBa M MNPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOUIME TUCKPETHOE CTPOCHUE BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COECIUHEHUIA.

OmnbIThl 10 T PY3UN KUAKOCTEH U ra30B.

Mopens 6pOyHOBCKOTO ABUKEHHUS.

Monaens onbita IlTepna.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS.

Mojenb, WIUTIOCTpUPYIOIAs MPUPOAY AABIICHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOUIME YpPAaBHEHUE COCTOSIHUS WJACAIBLHOIO Trasa,
U30IPOLECCHI.

Vuenuuecxuii sxkcnepumenm, nabopamopmuvie padomul

Onpenenenre Macchbl BO31yXa B KJIIACCHOM KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTM  MEXIYy  IapaMeTpaMHU  COCTOSTHUSA
Pa3peKEHHOTO rasa.

Tema 2. OcHogbl mepmoouHamMuKu

TepmonrHaMuueckas cucTema. BrayTtpennss SHEPIus
TEPMOJIMHAMUYECKOW CHUCTeMBbl M CmocoObl €€ wu3MeHeHus. KomnuecTBo
TEIIOTHl U paboTa. BHyTpeHHSsI sHEpPrusi OJHOATOMHOI'O HJCaIbHOrO rasa.
Bunpl Temonepenaun: TemIONPOBOAHOCTh, KOHBEKIUSA, U3JIyYEHUE. Y JeTIbHAs
TEIIOEMKOCTH BellecTBa. KOInuecTBO TEMIOTHI IPU TEIIONEepeIaye.



[lonsiTue 00 ammabaTtHOM mnponecce. IlepBhlid 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre mepBOro 3aKoHa TEPMOJUHAMUKH K u3ompoiieccaM. ['paduueckas
UHTEpHpeTaus padoThl rasa.

Bropoii 3akon TepmoaguHamuki. HeoOpaTuMocThb MpoiieccoB B MPUPO/IE.

TennoBele  MammHbl.  [IpuHIIUOBI ~ AEUCTBUS  TEIUIOBBIX  MAIIUH.
[IpeoOpazoBanusi 2HEpPrUM B TEIUIOBBIX MaminHax. KosdduiuueHt mosae3Horo
nerictBus TeruioBod MamvHbBL [lukn KapHo m ero kodpdUIIMEHT IMOJIE3HOTO
JENUCTBUA. DKOJIOTHYECKUE TPOOJIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHUE: JABUTATEIh
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEN SHEPruu Tejla MpHU COBEPUIEHUU paOOThI: BBUIET
MpoOKU W3 OYTBUIKU MOJ ACHCTBHEM CKaTOTO BO3/AyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHs (BUACOEMOHCTPALINS).

N3menenne  BHYTpeHHEW  SHepruu  (TeMmreparypbl) Tela  TpH
TeIIonepeaaye.

OnpIT Mo aamabaTHOMY paCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopnenu mapoBoil TypOWHBI, JIBUTaTelsi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOIO JBUTATESI.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomwi

N3mepenue yenbHON TENIT0EMKOCTH.

Tema 3. Azpecamnivie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHjaeHcanus. Mcnapenue u kunenue. AOCOMIOTHAsS
¥ OTHOCUTEJbHAs BIAXHOCTh BO3AyXa. HachlllleHHBIN map. Y aenabHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPbl KUTICHUS OT JaBJICHHUS.

Teépnoe temo. Kpucrammueckune u amopdHbie Tena. AHU30TPONHUS
CBOMCTB KpucTamwioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEpPUAIIBIL.
[1naBneHue u KpucTamuzanus. Y neiabHas Teriora rmiasieHus. Cyoaumanus.

VYpaBHeHue TeriIoBoro OajgaHca.

TexHuueckue ycTpoCTBa M NMPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUM TTOTYUECHUS] COBPEMEHHBIX MaTEpPHUaJIOB,
B TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBA HACBIIIECHHBIX NIAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIIAKHOCTH.

HaGnronenue HarpeBanus ¥ IJIaBJIEHUS KPUCTAUTMUECKOTO BEIIECTBA.



JleMOoHCTpanust KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3mepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiekTpoguHamMuka

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. OJIEeKTpUuueckud 3apsia. J(Ba BHAAa 3JIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKY, AUAIIEKTPUKUA U MOIYNPOBOJHUKHU. 3aKOH COXPAHCHHS
AJIEKTPUYECKOTO 3apsa.

B3anmopneiictBue 3apsgoB. 3akoH Kyrnona. TodeuHbI 3I€KTpUYECKUN
3apsia. Dnekrpuueckoe nose. Hanpsok€HHOCTD nekTpudeckoro nojst. [Ipunmmn
CyIEpIO3ULINU BIIEKTPUUYECKUX MTOJIEH. JIvanmn HANPSIKEHHOCTH
AJIEKTPUYECKOTO IMOJIA.

PaGora cun oanekrpocrarnueckoro moina. Ilorenuman. PasnocThb
NOTeHIUANIOB. [IpOBOIHMKM M AUANEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.
JludnexTpuyeckas NpOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCaTopa. DHEPrus 3apsSKEHHOr0 KOHAEHCATopa.

TexHH4eCKHe yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: 3IIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKas 3aluTa, 3a3eMJICHUE JJICKTPOnpuOOpOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN aNNapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLIAMN AEUCTBUSA dJIEKTPOMETPA.

B3auMojelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM I1OJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIM3JIEKTPUKH B DJIEKTPOCTATHYECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSAHUS MEXAY HUMH U AUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomwi

N3mepenune 35eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DIJIEKTPUYECKUIM TOK. YCIOBHS CYLIECTBOBAHUA 3JJIEKTPUUECKOrO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpspoxkenue. 3akon OMa 1151 y4acTKa LETH.



DIIEKTPUYECKOE COMPOTUBIICHUE. Y IEIBHOE COMPOTUBIICHUE BENIECTBA.
[TocnenoBarenbHOE, MapauIENbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGora »snekrpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABUKYIIAsl CUJIA U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKA.
3akon Oma 1 monHOM (3aMKHYTOM) »snekrpuyeckod uenu. Koportkoe
3aMBIKaHHUE.

DNEKTpOHHAasT  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBHUCUMOCTh
COINPOTHUBJIEHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBomuuku.  CoOcTBeHHass W MpPUMECHas  MPOBOAMMOCTD
noynpoBogHUKOB. CBolicTBa p—n-niepexoaa. [1oaynpoBoTHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHT TOK B pacTBOpax MW paciuiaBax 3JEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DneKTpu4ecKuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nasma.

TexHUYeCcKre YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJITMETP, PEOCTAT, UCTOUYHUKH TOKa, D3JEKTPOHArpeBaTelbHble NPUOOPHI,
AIIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
IO, TEPMUCTOPbl W (OTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIM  HOJ,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTb COINPOTUBJIEHUS [IUIUHIPUYECKAX MPOBOJHUKOB OT JJIUHBI,
IIJIOIIAU TIONIEPEYHOr0 CEUYCHUS U MaTepuala.

CmemaHHOe COeTMHEHUE TPOBOAHUKOB.

[Ipssmoe wu3mepeHue HneKkTpoaBUKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COPOTUBJIEHUSI METAIJIOB OT TEMITEPATYPBIL.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psit 1 MpOBOAMMOCTD BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJIMMOCTD JTIUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3yyeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne aneKkTpoaABUKYIIEN CUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS.

Habmronenue anexrposusa.

MeknpeaMeTHbIe CBI3H



N3yuenue kypca ¢pusuku 6a30Boro yposHs B 10 Kitacce 0CyIIeCTBISIETCS C
Y4ETOM COZAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcamMu MaTeMaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MO3HAHMUS: SIBJIEHUE, HAY4YHbIH (haKT, rumnoresa, (u3nUecKas BEJIUYMHA, 3aKOH,
Teopusl, HAOMIOEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHUE CHUCTEMbl YpaBHEHUMW, JHHEHHas (yHKIHS,
napabona, runepbona, WX TpaduKH U CBONCTBA, TPUTOHOMETPHUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIMU HA OCH KOOPAHUHAT,
CJIOKEHUE BEKTOPOB.

buonoecus: mMexanwyeckoe JIBWDKEHHWE B KUBOM mpupoxae, muddysus,
OCMOC, TEIJIOOOMEH HUBBIX OPraHU3MOB (BUIbI TEIUIONEpPEIAaUYH, TEIIOBOE
PaBHOBECHUE), DIIEKTPUUECKUE SIBJICHUS B JKUBOU MpUpoO/IE.

Xumusi: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJEKYI,
MOJIb BELIECTBA, MOJSpHAas Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUIKOCTEH U Tra3oB, DJIEKTPUUYECKHE CBOMCTBA METAJUIOB, HJIEKTPOIUTHYECKAsS
IV CCOLMALINS, TAJIbBAHUKA.

l'eoepagpus: BNaxHOCTHh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE ABUKEHHUI C UCIOJb30BAaHUEM MEXAHU3MOB,
y4€T TpPEHHUSI B TEXHUKE, MOJAIIMITHUKHA, HUCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUM  TOJYyYEHUS COBPEMEHHBIX MAaTE€pHaJoB, B TOM YHCIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJOTWH,  JJIEKTPOCTATUYECKas  3alluTa,
3a3eMIICHUE AIIEKTPONPUOOPOB, KCEpOKC, CTPYWHBIN MIPUHTED,
AIIEKTpOHArpeBaTeNIbHble  MPUOOPBI,  AIEKTPOOCBETUTENbHBIE  IPUOOPHI,
raJlbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoguHaMuKa
Tema 3. Maznummnoe none. IneKmpomazHuUMHAA UHOYKUUA
[TocTossHHbIE MarHuThl. B3auMOAEHCTBHE TOCTOSIHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHMTHOW WMHAYKUMH. [IpuHOUI cyneprosuuuu
MAarHUTHBIX MoJiek. JIMHMKM MarHUTHOM MHAYKIMU. KapTuHa JTUHUI MarHUTHOU
WHAYKIMHU MOJISI IOCTOSTHHBIX MarHUTOB.



MarauTHOe MOJie MPOBOJHMKA C TOKOM. KapThHa NMHWUNA WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBILIEBOTO
OpPOBOJHMKA, Karymku ¢ TokoM. Ombir Opcrena. BzaumopeiictBue
IIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayiabp W HampabieHuE. J[BHXKEHUE 3apsiKEHHOU
YaCTHIIBI B OJJHOPOJHOM MarHUTHOM moJje. Pabora cuel Jlopenna.

SIBiieHME BIEKTPOMArHUTHOW WHAYKIUHU. [IOTOK BEKkTOpa MAarHMTHOU
WHAYKUAW. OJEKTPOJABUXKYIIAsd CUJIa WHAYKUUAHA. 3aKOH SJIEKTPOMArHUTHOMN
uHaykunu @apanes.

BuxpeBoe 3yiekTpuyeckoe moje. DJIEKTPOJBHKYIAsl CUla WHIYKIHH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKTUBHOCTh. SIBNE€HHME CaMOMHAYKIMU. OIEKTPOJBHXKYILIAs CHJIA
CaMOMHTYKIINH.

DHEprus MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JIEKTPOMATHUTHI, JJIEKTPOJABUIaTEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE IEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TOJIS.

Bzaumoperictere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PNEKTPOMArHUTHOW UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCHUMOCTh  JJIEKTPOABIKYIIEH CHJIBI HMHAYKIMA OT CKOPOCTH
W3MEHEHUS] MATHUTHOTO MOTOKA.

SIBrieHUE CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3yyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanne nercTBUs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

HccnenoBanue sSBICHNS JIEKTPOMArHUTHON MHIYKIIAH.

Paznen 5. Kosie0anus 1 BOJTHBI



Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbLE KOJ1E€OAHUA

KonebarenbHast cuctema. CBOOOAHBIE MEXAaHMYECKHE KOJEOaHMS.
[Mapmonnueckue konebanus. [lepuon, yactora, aMruTyna u ¢asza KojgeOaHUi.
[IpyxxuHHBIN MAasiITHUK. Marematnueckui MAasiITHUK. YpaBHEHUE
rapMoHUYecKux KoJjieOanuil. IlpeBpailieHHe SHEPruM TPU TAPMOHUUYECKUX
KOJIeOaHUSIX.

Koneb6arenbupiii koHTyp. CBOOOIHBIC 3IEKTPOMATHUTHBIE KOJI€OaHUS B
UJeATbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHUS MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoneOanusmu. dopmyna TomcoHa. 3akoH cCOXpaHEHUs
SHEPTUU B UJI€ATHHOM KOJIE0ATEILHOM KOHTYPE.

[IpeacraBnenne 0  3aryxalomux  KojeOaHuWsX.  BBIHYXIEHHBIC
MexaHudeckne KoneOanus. Pe3oHanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KOJIeOaHusl.

ITepemennsbiii TOK. CHHYCOMAAIBHBIA TEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOr0 TOKa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYECHHE CHUJIbI TOKA H
HaIpsHKEHUS.

Tpanchopmarop. [IpousBoacTgo, neperaya noTpedieHne
ANEKTPUYECKON DHEPruu. OKOJOTMYECKME PUCKM TPU  IPOU3BOJCTBE
anekTposHepruu. KynbTypa HCHONb30BaHUS ANEKTPOIHEPTUH B MTOBCEIHEBHOM
KU3ZHHU.

TexHudeckue yCcTporucTBa U NMPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPUUECKUN
3BOHOK, T€HEPATOP EPEMEHHOr0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanune mnapameTpoB KojieOaTEIbHONW CUCTEMBbI (MPYKUHHBINA WU
MaTeMaTUYECKUI MasTHUK).

Habmronenue 3aryxarommx KojieOaHu.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJIeOaHUI.

Habmonenue pezoHanca.

CB0OOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUS OT BPEMEHH)
TUTSI TIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocnenoBaTebHOM COEAMHEHUU PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TUHUYU IEKTPONEPENAUH.

Vuenuuecxuii sxkcnepumenm, nabopamopmuvie padomul

HccnenoBanue 3aBUCMMOCTH MEPUOA MaJbIX KOJIEOAaHUU rpy3a Ha HUTH
OT JUIMHBI HUTU U MAcCChI Tpy3a.



HccnenoBanne mnepeMEHHOr0 TOKAa B LENM W3  MOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, ycioBHs pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JjJuHa BOJHBL [lomepeyHble W TPOJOJBHBIE BOJHBI.
Nutepdepenuus u audpakiuys MEXaHUYECKUX BOJIH.

3Byk. Ckopocthb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJIHBI. YCJOBHS H3JIy4EHHUS 3JIEKTPOMArHUTHBIX
BOJH. B3aumHas opuenTtanus BekTopoB E, B, V B 31eKTpOMarHuTHOW BOJIHE.
CBoiICTBA JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIIEHUE, TOJISIpU3aLs,
audpakiys, naTeppeperus. CKOpoCTh JEKTPOMAarHUTHBIX BOJIH.

[IIkaa 3MeKTPOMArHUTHBIX BOJH. [IpuMeHeHre 3IeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pauOCBS3U U TeNeBUACHUS. Patnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CPEBI.

TexHnueckue ycTpoHCTBa M MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, yJIbTPa3BYKOBasi JMAarHOCTHKA B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE MTONEPEUHBIX U MMPOJIOIbHBIX BOJIH.

Kone6momeecs Teno Kak HCTOYHUK 3BYKa.

HabutoieHue orpakeHus U NpeaoMICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepennmu u qudpakiiny MEXaHUIECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM U
4acTOTOM KoJeOaHUil.

HccnegoBanue  CBOMCTB ~ 3JEKTPOMATHUTHBIX  BOJIH:  OTPaXKCHHE,
MpeNoMJIEHUE, NOJspU3anus, Tudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. I[IpsmosinHETHOE paclpoOCTpaHEHUE CBETA B
oaHopoaHo cpexe. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHui
B ILUTOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI MpPETOMIICHHS CBeTa. AOCOTIOTHBIN
rokaszaresb npesnomienus. Ilonnoe BHyTpenHee otpaxenue. [Ipenenbusiii yron
MIOJIHOTO BHYTPEHHET O OTPAKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB 6enoro ceta. L{Ber.



ColOuparomie ¥ pacceuBaroniue JuH3bl. ToHkass auH3a. DOKyCHOE
pacCTOsIHME M ONTUYECKas Cujia TOHKOM JuH3BL [locTpoeHune n3zobpakeHuil B
coOuparolMx W pacceuBalomMX JuH3aX. Dopmyna TOHKOH  JIMH3BL
VBenanueHue, JaBacMoe JUH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas onrtuka. MuTtepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBusi HaOmIOEHNUS MAaKCHMYMOB UM MHHHMMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cera. JudpaxuuvonHas pemérka. YcioBue HaOMOACHUS
[JIABHBIX MAaKCHUMYMOB TIIpH IaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuuyeckue yCTpOWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyma,
¢doToamnmnapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOe pacnpoCTpaHEHHE, OTPAKCHHE U TPEJIOMIICHHE CBETA.
OnTtuyeckue NpudOpHI.

[TosmmHOE BHYyTpeHHEE oTpaxeHue. Mojenb CBETOBOAA.

HccnenoBanue CBOMCTB M300paK€HUI B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

HaGntonenue naTepdpepeHimm cBeTa.

HaGnronenue nudpaxiuu ceera.

Habnronenue aucnepcuu cBera.

[Tonydenue crekTpa ¢ MOMOIIBIO TPU3MBL.

[TonyyeHue cekrpa ¢ MOMONIbI0 TUGPAKIUOHHON PEIETKY.

Habnronenue nmoisipyuzaiuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmuvle padonvl

N3MepeHne nokazaresns NpesioMJIEHUs CTEKJIA.

HccnenoBanue cBOKWCTB N300paKeHUH B JIMH3aX.

Habnronenue qucnepcuu cBeTa.

Pa3znes 6. OCHOBBI CIeNUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH
['paHuiibl TPUMEHUMOCTHM  KJIIACCUYECKOM  MexaHuku. I[locTynaTer
CIICIIUAIIBHOW TEOPUM OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe, IPUHILIUI OTHOCUTEIIbHOCTHA DUHILTEIHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHUE  BPEMEHH U
COKpAILICHUE JIJTUHBI.



DHEPrust U UMITYJIbC PEIATUBACTCKON YaCTHUIIBIL.

CBsi3b MacChl C DHEPrue M HMMIYJIHCOM PEISTUBUCTCKON YaCTHUIIBI.
DHeprust MoKosl.

Pasznen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. ®opmyna Ilmanka cBs3u 3HEpruu (GOTOHA C €r0 YaCTOTOM.
DHeprus 1 UMIyJasC GOTOHA.
OtkpeiTie u uccnenaoanue Qoroddpdexra. Onbitel A. I'. Cronerosa.

3akonsl doTodrpdekra. Ypapuenue DitHirerHa maia dpotodpdexra. «Kpacnas
rpanunay goroaddexra.

HNasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PpdeKT Ha yCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pedepdopa mo paccesHuio o -4acTHIL.
IImanerapnas moxens aroma. Ilocrymater bopa. M3nydenue m mornomenue
(OTOHOB MpHU NEpPexoAe aToMa C OJAHOTO YPOBHSI PHEPruu Ha Japyrou. Buasbl
criekTpoB. CIIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBeie cBorictBa uactuu. Bomnbel ne bpoiss.  KopmyckymnsipHo-
BOJIHOBOM Jyaiau3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyUYCHHUE.

TexHuyeckre ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenre JIMHBI BOJHBI Ja3epa.

HalGnronenue muHeyaThIX CIIEKTPOB U3ITYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomwi

Habmronenue nuHERYaTOTO CIIeKTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI, JAOKa3bIBAIOIINE CIIOXKHOCTh CTPOCHMS sapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHuio  cocTaBa
paanoakTuBHOro wu3nydenusa. CpoicTBa anbda-, Oera-, ramMmma-u3IyudyeHUs.
BivsiHue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeIiTHE poTOHA U HeHTpoHa. HykinoHHast Mmozaens snapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno saapa. M30Torsl.

Anba-pacnag. DNEKTPOHHBI M TMO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIy4eHHe. 3aKOH PaJMOaKTUBHOI'O pacraja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuiibl. [ledexTt maccel gapa.

SnepHble peakuuu. JleneHue U CUHTE3 s1ep.

Anepnwiii peakrop. TepmosimepHbii cuHTe3. [IpoOieMbl M MEPCIIEKTHUBBI
AJIEPHOUN SHEPreTUKU. DKOJOTMYECKHUE ACTIEKTHI AI€PHON SHEPTETHKHU.

DneMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeToabl HaOJIIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

@dyHaMeHTalIbHbIE B3auMoJieicTBUsI. EnuHCTBO (DuU3MUeckoil KapTHHBI
MHpA.

TexHuyeckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: IO3UMETP,
kamepa BuiibcoHa, siiepHblil peakTop, aToMHast 0oM0a.

Jlemoncmpayuu

CU€TurK HOHU3HUPYIOIMX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomwi

UccnenoBanue TpekoB 4yacTull (10 TOTOBBIM GoTorpadusim).

Pa3zpnes 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

OTanbl pa3BUTHS acTpoHOMUH. [IpHUKIIaJIHOE W MHPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMMUHU.

Bup 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3/bI, UIAHETHI, UX BUIUMOE
JIBHOKCHHUE.

ComHeuHas cucreMa.

Connne. ConHeuHnasi akTUBHOCTh. McTounuk sHepruu CojHila U 3BE3.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3ABI TVIABHOM MOCJIEIOBATCILHOCTH. 3aBUCHMOCTEL «Macca —
CBETUMOCTB» I 3BE3] TJIABHOM IMOCJIEN0BATEIbHOCTH. BHyTpeHHEe cTpoeHue
3BE371. COBpEMEHHBIE MPEICTaBICHUS O MPOUCXOXKICHUHM U ABosronnu CoJiHIla
U 3BE311. DTanbl )KU3HU 3BE3I.

Muneunsiii [1yts — Hama ['anmaktuka. I[lonoxxenue u apumxenue CoyHIA B
lamaktuke. Tunbl ramaktuk. Paguoranakthukd u KBazapbl. UEpHBIE ObIPHI B
SAApaxX raJIAKTHUK.



Bcenennas. Pacumpenue Bceenennoil. 3akon Xa00na. PazOeranue
ranakTuk. Teopus bosbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabniooenus

Habmronenus HEBOOPYKEHHBIM rJ1a30M c HCTI0JIb30BaHUEM
KOMIIBIOTEPHBIX MPWIOKEHUH Ui ONpEENIEHUs] TIOJOKEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3usi CeBepHOro MoTyIapus u
SIPKUE 3BE3/IBL.

Habmonenus B reneckon JlyHsl, mianeT, Mieunoro [1ytu.

O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm w acTpOHOMHH B SKOHOMHYECKOW, TEXHOJOTHYSCKOM,
COLIMAIIBHOM M 3TUYECKOW cdepax NeATEeIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKM M acTpOHOMHM B COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pOJib
¢dusnyeckoit Teopur B (OPMHUPOBAHUU TIPEICTABICHUN 0 (PU3NYECKON KapTUHE
MHpa, MECTO (PU3MYECKOW KapTHHbBI MHpa B OOILIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yyenne kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisiercs ¢
YYETOM COJAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCaMH MaTEMaTHKH,
OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnvle nonsamus, CBSI3aHHbBIE C U3YYEHUEM METO/IOB HAyYHOTO
MO3HAHMUSI: SIBIICHUE, HAYYHBIM (haKT, TUMOTE3a, (U3NYecKas BEJIUYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNE, MO/IEIb, U3BMEPEHUE.

Mamemamuka: pemieHUE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
byHKIMN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHO€E
TPUTOHOMETPHUYECKOE TOKIAECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPAUHAT,
CIIOKEHUE BEKTOPOB, NPOU3BOJAHBIE DIIEMEHTAPHBIX (PYHKUUN, TpPHU3HAKU
no00Msl TPEYTrOoNbHUKOB, ONpelelieHue IUIOMAaU IUIOCKUX (Quryp u oobéma
TeI.

Buonocus: >nekTpuUecKkue SBICHHUS B KMBOW MPUPOJE, KoieOaTelbHbIe
JIBWKEHUSI B JKMBOM NPUPOJAE, ONTHYECKHE SIBJICHUS B >KUBOW MPHUPOJE,
NEUCTBUE paJalliy HA XKUBbIE OPTaHU3MBbI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0O0pa30BaHUSl KPUCTAUIMYECKOW  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

l'eocpagpua: wmarHWTHBIE TMOJIOCa 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
(poTochEMKa 3€MHOM MOBEPXHOCTHU, MPEICKA3aHUE 3EMIIETPSICEHUN.



Texnonoeusi: AUHAW SIEKTPONEpEnad, TEHEPATOp MEPEeMEHHOIO TOKa,
ANEKTPOJIBUTATE b, HHIYKIIMOHHAS TI€Yb, pajap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neub, MpOEKIMOHHBINA anmapar, BOJIOKOHHAs OINTHKA,
COJIHEUHAs! Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenune yueOHOro npeamera «Pu3uKa» Ha ypOBHE CPEAHETO OOIIETro
obpazoBanus (0a30BBIi  YpPOBEHb) JIOJDKHO OOCCHEYUTh  JIOCTHIKEHHE
CIIEYIONIUX JINYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00Pa30BaTEIIBHBIX
pE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUS y4eOHOro mpeaMera «Du3nKay
JOJDKHBl ~ OTpakaTb ~ TOTOBHOCTh M CHOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBaThCA CPOPMHUPOBAHHOM BHYTPEHHEH TMO3WIHUEH JMYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIMi, MO3WTUBHBIX BHYTPCHHHUX YOEKICHHM,
COOTBETCTBYIOIIUX TPAJULIHMOHHBIM IIEHHOCTSIM POCCUHCKOr0o OOIIECTBa,
pacliipeHue KU3HEHHOTO OIbiTa W ONbITA JEATEIbHOCTH B MPOIIECCE
pean3ali OCHOBHBIX HAMNpPaBJICHUN BOCIUTATENIBHON AEATEIBHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh  TPAXKIAHCKOM  TMO3UIIMU  OOydarmierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O YJIeHa POCCUUCKOT0 O0IIEeCTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX M
J€MOKPATUYECKHUX [IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIILHOCTh B HHTEPECAX I'PAXKIAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbLHON OpraHu3allnu;

YMEHHE  B3aUMOJICUCTBOBATh C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM 1€ TETBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO ITOBEICHUS;

CITOCOOHOCTh OIIEHHWBATh CUTYAlUIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOT0;



OCO3HAHHE JINYHOTO BKJIAJ]a B TIOCTPOCHUE YCTOMYUBOTO Oy MyIIErO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO PUINUECKON HAYKE;

5) Tpy10BOr0 BOCIUTAHMS:

UHTEpeC K pa3audHbiM cdhepaM MmpodhecCHOHAIBHON NESITEIbHOCTH, B TOM
YHCJIe CBSA3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynymield mpodeccuu W Pearn30BbIBATH COOCTBEHHBIC >KH3HEHHBIC
TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHMIO M CaMOOOpa3oBaHUIO B
obnacTu GU3HMKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh AKOJOTUUECKON KYJBTYPhI, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOoOIIem;

IUTAHUPOBAHUE M OCYUIECTBJICHHE JACHCTBUN B OKpYyXKalolled cpene Ha
OCHOBE 3HaHUA 1IeJIel YCTOMYMBOIO PAa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa ACATEIbHOCTH IKOJOTUYECKON HAmpaBJIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUM 10 (PU3HUKE;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS PU3HUUECKON HAYKH;

OCO3HAHME LEHHOCTU HAy4YHOW JAESITEIbHOCTH, FOTOBHOCTh B IPOIECCE
u3yueHuss (QU3UKH  OCYIIECTBISATh MPOCKTHYI0 U  HCCIEAOBATEIIbCKYIO
NeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIE YHHBEPCAJbHbIE YUeOHbIe el cTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITeNIbHO  (DOPMYJIMPOBATh M aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIH ACATEIbHOCTH, 3aJ1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTIDKECHHUS;
BBIABJISITH 3aKOHOMEPHOCTM M TPOTHBOPEUUS] B PacCMATPUBAEMBIX
(U3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IJIaH PEIICHUS TPOOIEMBI ¢ YIETOM aHalM3a UMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHBBI B JESATENBHOCTh, OICHUBATh COOTBETCTBHE
PE3yIBTATOB MEJISIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATCILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHNE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIeM.

Bba3oBble uccienoBareabckue A€l CTBUS:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMHU MOHSATUSIMU MU METOJIaMU
bu3nUecKoil HayKu;

BIIQJICTh  HABBIKAMH  Y4EOHO-MCCIEAOBATENICKOM W MPOEKTHOMN
JCSTENbHOCTH B 00MacTH (U3UKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOATENILHOMY  TOMCKY METOJOB  pelIeHHus] 3adad  (U3UYECKOro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS,

BIIAZICTh BHUJAMHU JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
MHTEPIIPETallud, MPeoOpa3oBaHUI0O W TMPUMEHEHHIO B Pa3IMYHBIX yYeOHBIX
CUTYaIUSX, B TOM YHCJIC TIPH CO3JJaHUH YISOHBIX TIPOEKTOB B 001aCTH (DU3UKH,

BBISIBIISAITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJWu3UpOBATh 3aaady,
BBIIBUTATh THUIIOTE3y €€ PEIICHUs], HaXOIUTh apryMEHTHI JUIsl TOKa3aTelIbCTBa
CBOMX yTBEPXKJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBICE B XOJIE€ pEIICHUS 3aJayd pPe3yJbTaThl,
KPUTUYECKHA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MCHCHHE B
HOBBIX yCIIOBUSX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JIESTETLHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HaHWUS 10 (HU3MKE B MPAKTHUYECKYH 00JIacTh
KHU3HEICATCILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, TIPE/jIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumei:

BIIJICTh HABBIKAMH TOJy4YeHHUs] MHPOpMauK (U3HUECKOTO COJEPIKAHUS
13 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIIATH IMOUCK, aHAJIN3,
CUCTEeMATH3AIMI0 U WHTEPIPETAINI0 HHPOPMAIMH PA3IUYHBIX BHJIOB U (OpM
IIPE/ICTABIICHUS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAITUH;

HCIIONTh30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B  pENICHUW  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33/1ad C COOOIEHUEM TPeOOBaHUI APrOHOMHKHU, TEXHUKH



0€30macHOCTH, TUTHEHBI, PECypCOCOEPEIKECHUsI, PABOBBIX U ATHYECKUX HOPM,
HOPM UH(OpPMaIIMOHHOM 0€301TaCHOCTH;

CO3/1aBaTh TEKCThI (PM3UYECKOTO COJAEP)KaHHS B Pa3jMYHBIX (hopMaTax ¢
y4€TOM Ha3HaueHus UWHGOpPMAIMM W I1EJIeBOM  ayJAUTOPUHU, BBIOMpas
ONTUMABHYIO (OPMY TIPEICTABICHUS U BU3yJTU3AIIHIH.

KoMMyHHUKAaTHBHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS:

OCYIIECTBJIAThL OOIIEHHEe Ha Ypokax (U3UKA ©W BO BHEYPOUHOU
NEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldd W CMST4aTh
KOH()JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMaThb U HUCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHAHOW |
WHMBUyaIbHON PaOOTHI;

BBHIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACHCTBUI ¢ yuéTOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJIOT0 YJI€HA KOJUIEKTUBA;

OPUHUMATh UEIU COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAWHUPOBATH JCHUCTBUS MO €€ JOCTHXKEHHIO: COCTABJISThH IUIAH JICWCTBUU,
pacrpenensiTb pojid ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM palbOTHI;

OIICHMBAaTh KAaYECTBO CBOETO BKJIaJa M KaXXIOr0 y4aCTHUKA KOMAaH/bI B
oOui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTtb HOBBIE IPOEKTHI, OLIEHWBATh HWJCH C MO3ULHMU HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE IOBEACHUE B PA3JIMYHbBIX
CUTYalUsIX, IPOSIBIIATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBepPcaJbHbIE YYeOHbIE 1eHCTBUA
Camoopranu3anus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  [MO3HABATEJbHYIO JICSITEIBLHOCTh B
obmacti (QU3MKK ¥ aCTPOHOMHUHU, BBISBIATH MPOOJEMBI, CTaBUTh W
dbopMyIHpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUTAH BBITIOJIHEHUS TMPAKTUYECKOW paboThl C Y4E€TOM HMMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOUYTCHUM;

J1laBaTh OLIEHKY HOBBIM CHUTYalIUsIM;



pacliupsTb ~ paMKd  ydyeOHOro TpeAMETa Ha  OCHOBE  JIMYHBIX
NIPEANIOYTCHU N,

JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTHpPOBATH €ro, OpaTb Ha ceds
OTBETCTBEHHOCTbH 3a PEIIECHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTU
(Gu3MKK, TOCTOSHHO TIOBBIIIATh CBOM 0O0pa30OBaTENbHBIA U KYJIbTYPHBIA
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIESIM;

BJIaJICTh HABbIKAMM  [O3HABATEJbHOM peduiekcud KakK OCO3HaHUS
COBEpIIAEMbIX JCHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB H
OCHOBAHUI;

UCIOJIb30BaTh TpUEMBI pediekcund Uil OICHKUM CHUTyallud, BBIOOpa
BEPHOI'0 PEIICHHUS;

yMETh OIIEHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUXKEHUIO;

OPUHUMATh MOTHBBI U ApPTyYMEHTHI JIPYTUX TpPU aHaJIU3€ PE3yIbTaToB
NeATEeNbHOCTH;

NPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

OPUHUMATh MOTHBBI U apPTyYMEHTHI JIPYTUX TpPU aHAJIU3€ PE3yIbTaTOB
NEeATENbHOCTH;

MpU3HABATh CBOE MPAaBO U MPaBO APYrUX HA OIIMOKH.

B nporiecce 1ocTHKEHUS TUYHOCTHBIX PE3YJITaTOB OCBOCHUS ITPOTPAMMBbI
no (Qusuke s YPOBHS CpeaHero oOiero oOpa3oBaHUsS y OOyYarolmuxcs

COBEPIIIEHCTBYETCS AMOITMOHAILHBIN WHTEJUIEKT, TIPEAMOIar afoIIHii
c(hOpMUPOBAHHOCTD:
CaMOCO3HAHHs,  BKJIIOYAIOIIET0  CIOCOOHOCTh  MOHWUMAaTh  CBOE

AMOIIMOHAIBHOE COCTOSIHUE, BHJIETh HaIpaBiICHUS pPa3BUTUS COOCTBEHHOM
AYMOIMOHAIBHOM Chephl, OBITh YBEPESHHBIM B ce0e;

CaMOPETYJIMPOBAHHUS, BKIIOUYAIOIMIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aJanTHUPOBATHCS K
HSMOLIMOHANBHBIM HU3MEHEHUSIM U NPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIKOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LN
U ycrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/S U3 CBOUX
BO3MO>XHOCTEH;



AMIIATUHM, BKJIIOYAIOLIEH CIOCOOHOCTh TMOHMMATh AMOLMOHAIBHOE
COCTOSIHME JpPYrHMX, VYYHUTBIBAaThb €ro TMpU OCYUIECTBICHUH OOIICHMUS,
CIIOCOOHOCTB K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOUIUX CIOCOOHOCTh  BBICTPAaMBaTh
OTHOLUEHUS C APYTHUMHU JHOJbMHU, 3a00TUTHCS, MPOSBIATh HHTEPEC U pa3peliaTh
KOH(IIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenuss B 10 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOW HAyYHOW KAapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOU ESITENBHOCTH JIFOJEH;

YUUTHIBATh TPAHULIBI MPUMEHEHHS] M3YUYEHHBIX (U3MUYECKUX MOJENIEH:
MaTepHalibHasi TOYKa, WHEpIMalbHAsl CUCTeMa OTCuY€Ta, abCONIOTHO TBEPIOE
TEJI0, WACAJBHBIA ra3, MOJAEIN CTPOCHUSA Ta30B, KMAKOCTEH U TBEPIBIX TEI,
TOYEUHBIN AIEKTPUYECKUN 3apsi/i IPU peleHur (PU3NUECKUX 3a/1a4;

pacrio3HaBaTh (uU3MuecKkue sBICHUs (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOECHUS
BEIIECTBA W  DJJEKTPOJMHAMMKH: PABHOMEPHOE W  PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE  JIB)KEHHE, CBOOOJHOE TMaJ€HUE TeJ, JABUKEHUE II0
OKPY>KHOCTH, WHEpLHUs, B3auMojaeucTBue Tel, auddys3usa, OpoyHOBCKOE
JIBMKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMa Tel MpH
HarpeBaHuM (OXJIAKIEHUH), TEIJIOBOE PABHOBECUE, HCIAPEHUE, KOHACHCAIIMS,
IJIABJICHUE, KPUCTAJUIM3aLMsl, KUIICHHE, BJIAXXHOCTh BO3/lyXa, IIOBBILICHHE
JNABJICHHWS Ta3a IpPU €ro HAarpeBaHUM B 3aKPBITOM COCYHE, CBSI3b MEXKAY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30IpoLeccax, DJJIEKTpU3alMs — Tell,
B3aMMOJCHUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, UCIOJb3Ys (PU3HMUECKUE BEIIMUUHBI:
KOOpJAWHATa, MyTh, NEPEMEUIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIA,
UMIIYJIbC ~ T€Jla, KWHETUYECKas  JHEPIus, I[IOTCHIMAJIbHAsl  DJHEPIus,
MeXaHu4yeckas paboTa, MEXaHWYECKash MOIIHOCTh; IPU OMHCAHWM MPABUIHHO
TPaKkTOBaTh (PU3UYECKUU CMBICI HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUUYUHY
C IpyTHMH BCJIMYMHAMMU,

ONMUCHIBATh M3YYECHHBIE TEIIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SBJICHUS,
UCTONIb3Yysl (U3HYECKUE BEIWYHMHBI [ABJIEHHWE Trasa, TeMIlepaTypa, CpeaHss



KUHETUYECKas DHEPIUs Xa0TUYECKOT O JBAKCHUS MOJIEKYI,
CpeAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, padbora Taza, KOIPPUIMEHT TOJIE3HOTO JEWUCTBUSI TEIJIOBOTO
JIBUTATENs; TPU OMUCAHWU TMPABUJIBHO TPAKTOBATh (DU3MUECKHH CMBICT
UCIIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAYEHHS] U €IWHULBI, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEIMUYMHY C IPYTUMHU BEJIMUMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJIEKTPUYECKME CBOMCTBA  BEIIECTBA U
AIIEKTPUYECKUE SIBICHUSA (TPOLIECChl), HCHONB3Yys (U3NYECKUE BEIUYUHBL:
ANEKTPUUYECKUH 3apsifl, JIIEKTPUUECKOE TOJIE, HAPSHKEHHOCTD OIS, TOTEHIMAT,
Pa3HOCTh MOTEHIMAJIOB; MPHU ONUCAHUU MPaBUIBLHO TPAKTOBATh (DU3HYECKUMN
CMBICIT HCTIOJb3YEMbIX BEJMYWH, WX OOO3HAYEHUS W €IUHHUIIBI; YKa3bIBATh
(GopMyIbl, CBSI3BIBAIOLIUE JaHHYIO (U3UYECKYI0 BEIWYMHY C JPYTUMHU
BEJINYNHAMM;

aHanu3upoBaTh  (U3MYECKHE MPOLECChl U SBJICHMS, HUCIHOJIB3YS
dbu3uYecKre 3aKOHBI M MPUHIUIBL: 3aKOH BcemupHoro TsaroreHus, I, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHsT MEXaHWYECKOW DHEPIUM, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, IPUHLUII CYIIEPIIO3UIMN CUJ, NPUHIUI PABHOIIPABUS
UHEPUUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BEILIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEU KMHETUYECKOW IHEPIUU
TEIJIOBOT'O JIBMXKEHHSI MOJIEKYJ C a0COJIFOTHOM TeMIlepaTypoil, MepBbIil 3aKOH
TEPMOANHAMHUKH, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsia, 3akoH KyroHna,
IIPU 3TOM Pa3IMyuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €Tr0 MAaTEMaTHYECKOE
BBIPKEHUE U yCJIOBUS (TPAaHUIIBI, 00IaCTH ) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHUMUIIBI JIEWCTBHS MalllMH, OpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyarh YCJIOBHUS UX O€30MaCHOTO MCHOJIb30BAHUS
B [IOBCEIHEBHOM KU3HU;

BBITIOJHATh AKCHEPUMEHTHI 1O HUCCIECJOBAHUIO (U3UYECKUX SIBJICHUU U
IIPOLIECCOB C HMCIIOJIB30BAaHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHHU, IPHU ITOM
dopMmynupoBaTth mpoOsieMy/3afady M THUIOTE3Y Y4YeOHOro HSKCIEpUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOT0 O0OpYAOBAaHMS, MPOBOJUTH OMBIT U
(GopMyTUpOBaTH BHIBOJIBI;

OCYUIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
OpyU 3TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO HW3MEPEHHS W MCHOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKHU MMOTPEIIHOCTEN U3MEPEHU;

UCCIEA0BATh 3aBUCUMOCTH  MEXAY (PU3MYECKUMH BEJIIMYMHAMU C
HCIIOJIb30BAaHUEM IPSAMBIX WU3MEPEHUN, IPH 3TOM KOHCTPYUMPOBAaTh YCTAHOBKY,
(GuKCHpOBaTh PE3yNbTAThl MOJYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH B
BU/JIe TAOJIUII U TpaUKOB, JA€NIaTh BEIBOIBI MO pe3yJIbTaTaM UCCIIeI0BaHNUS;



coOJiroaTh MpaBuiia 0€30MacHOrO TPy/ia MpU MPOBEIECHUHN HCCIEI0BaHUN
B paMKaxX y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEA0BATCIIBCKON U MPOCKTHOMN
NESTENbHOCTH € WCIOJB30BAHMEM  W3MEPUTENbHBIX  YCTPOMCTB U
1abopaToOpHOTO 000PYIOBAHUS;

pemarh pacuéTHhIE 3aJayd C SBHO 3aJaHHONW (PU3WYECKOH MOJCIBIO,
UCTIONIB3YsI (PU3MUYECKHE 3aKOHBI M IPUHIIMITBEI, HA OCHOBE aHajN3a yCIIOBUS
3a/1auyu BBHIOMPATh (DU3UYECKYI0 MOJEIb, BBIICIATh (PU3NUYECKHE BEIUYUHBI U
dbopMyIbl, HEOOXOMUMBIE JIJIsi €€ PEelIeHUs], TPOBOUTH PACUYETHI U OICHUBATH
pPeaNbHOCTh MOTYUYEHHOTO 3HaYEHUS (PU3UICCKON BEITHMUNHEI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPANBaTh JIOTUYECKU
HEMPOTUBOPEUYHMBYIO LIETIOYKY PACCYXKICHUN C OMOPON Ha M3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUCCKHE SIBJICHUS;

WCIIONTh30BaTh  TMPH  PEIMICEHWH  YYEOHBIX  3a7a4  COBPEMCHHBIE
UH(OPMAIIMOHHBIE ~ TEXHOJOTMM Uil  TIOMCKAa, CTPYKTYPUPOBAHUA,
UHTEpNpeTallud W  TpelICTaBlieHus y4eOHOW UM HAyYHO-TIOMYJISIPHON
uHpopMaIuy, TONMYYEHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHAM3UPOBATh TOJydaeMyt0 HHPOPMAITHIO;

OPUBOAUTH TPUMEPHl BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAyKH, OOBSICHEHUE IMPOIIECCOB OKPYXKAIOIIETO0 MHUpA, B
pa3BUTHE TEXHUKH W TEXHOJIOTHA;

UCITIOJIB30BaTh TCOPETHYCCKUE 3HAHUS 1O (DHU3MKE B MIOBCEIHEBHOM KU3HU
st obecrieueHust Oe3omacHOCTH Tpu  oOpamieHuuM ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, ISl COXPAHEHUS 3I0POBBSI U COOIIOCHUS HOPM
AKOJIOTMYECKOI0 MOBEJACHUS B OKPYXKAIOIIEH Cpelie;

paboTaTh B TPYIIE C BBIMOJHCHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYMIbl, PAMOHAIBLHO PpaCHpEeAeNiaTh OO0S3aHHOCTU U
IJJAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CUTYyaIUsAX, aJeKBAaTHO
OIICHWBATh BKJAJ KAXKIOTO W3 yYAaCTHUKOB TPYNIBI B pEIICHUE
paccMaTpuBaeMoi TPOOIEMBI.

K xonmy oOyuenust B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONUXCST YMECHHM:

JEMOHCTPHUPOBATh HA TIPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIIbHOCTH JIFOJEH, LIEJTOCTHOCTh U €IUHCTBO
($u3nYECKOI KapTUHBI MUDA;

VUYUTHIBATh TPAHWIBI TPUMEHEHHUS W3YYCHHBIX (PH3NYECKUX MOJIETICH:
TOYCUYHBIN DJCKTPUYCCKUN 3apsj, Jyd CBETa, TOYCUHBIM HCTOYHHK CBETAa,



AfepHasl MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO Sipa MpPH PEHICHUU
du3nyuecKux 3aaay;

pacrmo3HaBarh (U3NYECKUE SBICHHUS (TMPOIecChl) M OOBACHATH WX Ha
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKM M KBAaHTOBOW (DU3UKH: 3JIEKTpUUYECKas
MPOBOANMOCTH, TETJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICUCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, OJIEKTPOMAarHUTHAas  HMHIYKIUS, JIEHCTBUE
MarHUTHOTO TIOJIsI Ha TPOBOJHUK C TOKOM U JBIDKYUIWICS — 3apsj,
AJIEKTPOMAarHUTHBIE KOJEOAHUS M BOJIHBI, MPSMOJUHEHHOE pPacIpOoCTpaHEHUE
CBETa, OTPAKEHHE, MpeJOMIIeHHE, MHTep(epeHLns, TUPpaKIus U TOJIpU3aALIUS
CBeTa, AuUcnepcus ceeta, hoTodniekTpudeckuit 3¢ hext (hotodddexT), cBeToBOE
JaBJI€HUE, BO3HMKHOBEHHME JIMHEHYAaTOro CIEKTpa aToMa  BOJOPOJAA,
€CTECTBEHHAsI U UCKYCCTBEHHAs! paJIMOaKTUBHOCTD;

OTHCHIBATh U3yUYEHHBIE CBOICTBA BEIIECTBA (IJIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKUE,  DJIGKTPUYECKYIO  TPOBOJAUMOCTh  PA3JIMYHBIX  Cpel) |
DJIGKTPOMArHUTHBIC SBIICHUS (IIPOLIECCHI), MCTOIB3YS (PU3NICCKUE BEIUIHHBI:
AIIEKTPUYECKUI 3apsif, CrUjla TOKA, JEKTPHUUECKOE HANPSHKEHUE, IIEKTPHIECKOe
COMPOTUBIIEHUE, PA3HOCTHh MOTEHIIMAJIOB, SJEKTPOABMKYINas cuia, padora
TOKa, WHIYKIUMS MarHATHOTO ToNs, cwia Awmrmepa, cuia JlopeHia,
UHJYKTUBHOCTh KATYIIKW, JHEPTUS DJIEKTPUUYECKOTO M MATrHUTHOTO IIOJIEH,
MEepHOoJ] U YacToTa KojebaHuii B KojaeOaTeIbHOM KOHTYPE, 3apsil U CHJIa TOKA B
npoIecce TapMOHMYECKHX  AJIEKTPOMArHUTHBIX  KojeOaHui, (oKycHOe
PAcCTOSIHUE M ONTHUYECKas CUja JIMH3bI, IPU OMUCAHUU TPABIIHLHO TPAKTOBATH
(bu3HYEeCKUil CMBICIT UCIIONB3yEMbIX BEITUYMH, WX OOO3HAUYCHUS U EIUHUIIHI,
yKa3plBaTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO (PH3UYECKYIO BEIUYUHY C
JIPYTUMHU BETUIMHAMM;

ONHCHIBATh W3YYCHHBIE KBAHTOBBIC SIBICHUS W TIPOIECCHI, HCIOIB3YS
¢usrdecKkue BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
yacToTa CBETa, SHEPrUsl W UMITYyJIbCc (OTOHA, TEPUOA TOTypacmaaa, dSHEprus
CBSI3M aTOMHBIX sIIep, NMPH ONUCAHWHM TPABUIBHO TPAKTOBAaTh (DU3NUYECKUN
CMBICT HCIOJB3yEMBIX BEIMYWH, WX OOO3HAYCHHUS WM CIWHUIIBI, YKa3bIBaTh
(GopMyIbl, CBSI3BIBAIOLIUE JaHHYI0 (U3WYECKYI0 BEIWYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NIECKON BEIHUNHBI,

aHAIM3UPOBATh  (U3NYECKHUE TIPOIECChl W SIBJICHUSA, HCIOJIB3Ys
(u3nyeckue 3aKOHbI M MPUHIUIBL 3aKOH OMa, 3aKOHBI [1OCJIE0BATEILHOTO U
NapajuIeIbHOTO COEMHEHUS] TMPOBOAHUKOB, 3akoH Jxoyms—Jlenna, 3akoH
AIIEKTPOMArHUTHOW WHIYKIMH, 3aKOH MPSMOJIMHEHHOTO pPacHpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEHHUE
OiinmreriHa s hotodrddexTa, 3aK0OH COXpaHEHUS IHEPTUH, 3aKOH COXPAHCHUS



MMITYJIbCA, 3aKOH COXPAHEHUsSl DJIEKTPUYECKOIro 3apsija, 3aKOH COXPaHEHHS
MacCOBOT'0 YuCia, MOCTynarhl bopa, 3aKoH paiu0aKTUBHOTO pacnaja, Ipu TOM
paznuyaTh  CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe
BBIPKEHUE U yCJIOBUS (TPaHUIIBI, 001aCTH ) IPUMEHUMOCTH;

ONpEACNSITh HalpaBJIE€HUWE BEKTOpa MHAYKIMA MAarHUTHOTO  IOJs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHa;

CTPOUTHb U OIMCHIBATh M300pa)K€HUE, CO3/1aBaEMOE€ IJIOCKUM 3€pKaJioM,
TOHKOM JINH30M;

BBITIOJIHATh AKCIEPUMEHTHI O HUCCICAOBAHUIO (DU3UUECKUX SIBICHUN U
IPOLIECCOB C MCHOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHI: MPU 3TOM
dbopmyupoBaTh MpoliieMy/3aadyy W THIOTE3y YYSCOHOTO DSKCIEPUMCHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpPYAOBaHHS, MPOBOIUTH OMBIT H
bopMyIUpOBaTh BHIBOBI,

OCYUIECTBJISATh MPSIMbIE M KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
OpU STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS W MCHOJIb30BATh
M3BECTHBIE METO/IBI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIUYUH C UCIOJIb30BaHUEM
OPSIMBIX K3MEPEHHI: TpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yAbTaThl OJTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIIMYUH B BHUJE TaOJIHUIl U
rpaduKoOB, eJIaTh BBIBOBI 10 PE3YJIbTATaM HUCCIICIOBAHMUS;

coOJiroaTh paBuUia 0€30MacHOTO TPY/la MPpU MPOBEICHUNU HCCIIEI0BAHUMN
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEA0BATEIIbCKON U MPOSKTHOMN
NEATEIbHOCTH  C  HCHOJIb30BAHUEM  HM3MEPUTENIbHBIX  YCTPOWCTB U
71a00paTOPHOro 000PYIOBAHUS;

pemaTh pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJEbIo,
UCTOJIb3Ysl (PU3MUECKHE 3aKOHBI M TPUHIMUIIBI, HA OCHOBE aHajn3a YyCIIOBUS
3a/1auu BHIOMPATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U
dbopmysibl, HEOOXOAUMBIE NIl €€ pelleHUs], IPOBOJUTh PACUEThl U OLICHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BEIMUMHBI;

pemathb Ka4e€CTBEHHbIEC 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HETPOTUBOPEUYUBYIO 1IETIOYKY PACCYKICHHUM C OMOPOl Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIOJIb30BaTh ~ NPU  pEUIeHWHM  y4eOHbIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE  TEXHOJIOTUM Il TIOWCKAa, CTPYKTYpUPOBaHHS,
WHTEPOpETalM W  TPEACTABICHHUS Y4eOHOW W HAYYHO-TIOMYJISIPHOU
HHpOpMaIUU, TMOJYYEeHHOM U3 Ppa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHaJIM3UPOBATh MOTyYaeMyt0 HH(OPMAIHIO;



OOBSCHATH TPHHIMIIBI JCHCTBHS MaIllMH, NPHOOPOB M TEXHUYECCKHX
YCTPOMCTB, pa3iuyaTh YCJIOBHS HMX OC30MACHOTO HCIOJb30BaHUSA B
TIOBCEIHEBHOM JKU3HU;

NPUBOJIUTH TMPUMEPHl BKIAJa POCCHUCKUX W 3apyOeHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, B OOBICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TCXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 10 (PU3HUKE B TIOBCETHEBHOM KU3HU
st obecriedeHuss Oe30macHOCTH Tpu  oOpaiieHuu ¢ npubopamMu U
TEXHHYECKUMHU YCTPONCTBAMH, JIJII COXPAHCHHS 37JOPOBBS U COOJIOJICHUS HOPM
HKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAOIIEH cpejie;

paboTaTh B TpYIIE C BBITOJHEHUEM pAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIBI, PAIMOHAILHO pPacCIpeAesATh OOS3aHHOCTH W
IUTAHUPOBATh  JICATCIBHOCTh B  HECTAHAAPTHBIX CHUTYaIlUsAX, aJICKBaTHO
OLICHUBATh BKJIAJ KaXJIOIO0 W3 yYaCTHUKOB TPYIIbI B  PEHICHHE
paccMaTpruBaeMoi pOOJICMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMeHOBaAHUE KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppPoBbIE)
pa3iesioB U TeM KoHnTpoibHbIe IIpakTHyeckue

n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
IporpamMMel padoThI padoThI

Paszpen 1. PUBUKA U METO/JbI HAYYHOI'O ITIO3HAHUA

11 ®du3MKa U METOJIbI ) bu6manoreka LIOK
’ HAYYHOT'O IO3HAHUS https://m.edsoo.ru/7f41b{72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 buomiorexa HOK
https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 7
Hurantuia https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHECHHUS B 6 1 1 bubmorexa [OK
) p https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro no pasaneiny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA

N TEPMOANHAMMUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KHHETUYECKOM
TEOPUHU

but6mmoreka [IOK
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

39 OcHOBBI 10 bubnuotexa [JOK
) TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHHS 5 bu6anoreka LIOK
' BenrecTBa. ©a3oBEIe https://m.edsoo.ru/7{41bf72
TIePEX0IbI
Wroro no pazneny 24

Paznen 4. DJIEKTPOANHAMUKA

but6mmoreka [IOK
4.1 1
IJIeKTPOCTATHKA 0 https://m.edsoo.ru/7{41bf72
[TocTossHHBIM
49 ANIEKTPUYECKUN TOK. 12 bu6mmoreka [JOK
' Toxu B pa3InyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazgeny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO
YACOB I10 68

[TPO'PAMME



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

11 KVIACC

HaunMeHoBaHue KoaunuecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM (pPOoBbIE)
pa3zie/ioB H TeM KonTpoabHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NporpamMmaI padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
Mar»urtHoe moiJe. Bu6 110K
NOJINOTEKA
1.1 S 11 1 3
JICKTpOMArHuTHAA https://m.edsoo.ru/7{41c97¢c
WHIYKUUS
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
Mexanuueckue u
bubmuorexa [JOK
2.1 3J€KTPOMAarHUTHbBIE 9 1
https://m.edsoo.ru/7f41c97¢
KoJIeOaHus
Mexauuueckue u
2.2 DJIEKTPOMArHUTHEIE 5 1 bubmmorexa TIOK
) P https://m.edsoo.ru/7f41c97¢c
BOJIHEI
2.3 OnTuka 10 3 buomorexa HOK
https://m.edsoo.ru/7{41c97¢c
Hroro no paszneny 24

Pa3znen 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJBHOCTH

3.1 TEOpUU
OTHOCHUTEJIBHOCTH

OCHOBBI CIIEIUAIBHON

bubmoreka [JOK
https://m.edsoo.ru/7{41c97¢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

Uroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

41 DJIEeMEHTHI KBAaHTOBOM 6 bubmuorexa [JOK
’ ONTUKU https://m.edsoo.ru/7f41c97¢c
bubmmoreka [JOK
4.2 C 4
ThocHHE atoMa https://m.edsoo.ru/7f41c97¢
bubnunorexa LIOK
4.3 A 5
TOMHOE SpO https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 15

Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 OneMeHTBl aCTPOHOMHUHU 7 | bu6muoreka [JOK
' U acTpOpHU3HKU https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubmmoreka [JOK
' IOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pasaneiny 4
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KouuvecTBo yacos
DJIeKTPOHHBbIE HU(PPOBHIE
n | Tema ypoka KonTpoibHbIe
/ Bcero IIpakTnyeckue padoThI o0pasoBaTe/IbHbIE pecypchbl
padoThI
n
®u3nka — HayKa O PUPOJE.
Y PP bubmnorexa [IOK
1 HayuHnble MeTO1b1 O3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Ponb u MmecTo ¢usuku B
hopMHUpOBaHUH
) COBpPEMEHHOM HayYHOI 1 bu6mmoreka [JOK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATETbHOCTH
B0 (S7
Mexanuueckoe ABUKEHUE.
OTHOCUTENBHOCTH
but6mmoreka [IOK
3 MEXaHUYECKOTO IBUKEHUSI. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTS,
YCKOpEHHE
4 PaBHOMEpHOE | bu6bnuorexa LIOK
MPSMOJIMHENHOE JBUKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpeHHOE 1 bubnuorexa LIOK

HpHMOHHHeﬁHOC JABHKCHUC

https://m.edsoo.ru/ff0c372¢



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

CB00OIHOE T1aJIEHHE.

bu6mmoreka [JOK

6 v 0
CHOPCHHE CBODOAHOTO https://m.edsoo.ru/ff0c39¢cc
MaJICHUS
KpuBonunelinoe nBUXEHUE.
7 JIBMKeHHEe MaTepHanbHOU bubmorexa [OK
p https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPYKHOCTH
IIpyHIMIT OTHOCHTETBHOCTH
g INanunes. UnepnuanbHble bubnuorexa LIOK
cucreMsl orcuera. [lepBblit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunuun
9 cynepno3uuuu cui. Bropoit bu6mmoreka [JOK
3axoH HprotoHa mis https://m.edsoo.ru/ff0c3be8
MaTepHalbHON TOUKH
10 Tpetwuit 3akon HeroToHa 1115t bubmmoreka [JOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
1 tarotenus. Cuia TsSHKECTH. bubnuorexa [JOK
IlepBasg kocmuueckas https://m.edsoo.ru/ff0c3d00
CKOpOCTh
12 Cuna ynpyrocTtu. 3aKoH bubnuorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddunmeHt
13 Tpenus. Cuna bubmnorexa [IOK

CONIPOTUBJICHHUA ITPU
JBHXXCHHUH TCJIa B XKUIKOCTHU

https://m.edsoo.ru/ff0c3f76



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

WK 1ra3c

14

IToctynarensHoe u
BpalaTeIbHOE JBUKEHUE
a0CoOIOTHO TBEPAOrO Tela.
MowmeHnT cuinsbl. [1nedo cunsl.
YcinoBust paBHOBECHS
TBEPAOTO TeJIA

bu6anoreka LIOK
https://m.edsoo.ru/ff0c41a6

15

NMiynsc MmaTepuanbHON
TOYKHU, CUCTEMBI
MaTepuaabHbIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeaxkTtnBHOC NBMKEHNE

bu6anoreka LJOK
https://m.edsoo.ru/ff0c43d6

16

PaboTta u MOLTHOCTB CHUIIBI.
Kunertnueckas sHeprus
MaTepuaIbHOI TOUKH.
Teopema 06 U3MeHEHUH
KMHETUYECKOW SHEPTUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IToreHnnanbHast SHEPTHUs.
IloTeHumanbHas SHEPTUst
yIpyTo aeGOopMUPOBAHHOM
npyxuHsl. [loTeHnmanbHas
SHEprus Tesa BOIU3U
MIOBEPXHOCTU 3€MIIU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTreHnManbHBIC U
HETIOTCHIINATBHBIC CHIIBI.
CBs13b paboTHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

HEIMMOTCHIINAJIBHBIX CHUJI C
M3MEHEHHUEM MEXaHUYEeCKOI
SHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

19

JlaGopartopnas paboTa
«HccnenoBanue cBA3u
paboThI CHITBI C U3MEHEHHEM
MEXaHWYECKOW PHEPruu Tesa
Ha IpUMepe pacTsHKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabora no
teme «KnHemartuka.
Junamuka. 3aKoHbI
COXpPaHEHHUS B MEXAHUKE»

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

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHUECKOM
teopuu. bpoyHoBckoe
nerxenue. Audpoysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep NBUKEHUS U
B3aUMOJCHCTBHS YAaCTHIL
BelrecTra. Moaenu
CTPOEHUS I'a30B, KUIKOCTEN
1 TBEPJIBIX TEI

23

Macca monexyi.
KonunyecTBo BemecTna.
[TocTostHHast ABoraapo



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

24

TemioBoe paBHOBECHE.
Temneparypa u e€
u3mepenue. [lkana
temnepatyp Llenbcus

25

WUneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcontoTHas TeMrepaTtypa
Kak Mepa CpeIHen
KMHETUYECKOU dSHEPrUu
JBUKEHUS MOJIEKYJL.
VYpaBHenue Menpeneena-
Kitaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axon [lanpToHa. I'a30BEIe
3aKOHBI

28

JlaGopartopnas pabota
«HccnenoBanue
3aBUCHUMOCTHU MEXTY
napamMeTpamMu COCTOSTHUS
pa3pekeHHOTO raza»

29

H3omporieccsl B H1€aTbHOM
rasze u ux rpaduueckoe
NpeICTaBIICHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennsis sneprust
TEPMOAMHAMUYECKON
CHUCTEMBI U CIIOCOOBI €€
n3meHeHus. Konnuectso

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



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

TEIJIOTHI U paboTa.
BHyTpeHHsIs sHEprus
0JIHOATOMHOTO HJICAILHOT'O
raza

31 Bunawr Tennonepenaun buomorexa HOK
g pes https://m.edsoo.ru/ff0c5¢36
VnenpHasg TEIIOEMKOCTD
BeniecTBa. KomnaecTBo
bu6moreka [JOK
32 | TennoThl Npu
https://m.edsoo.ru/ff0c5¢36
TerJionepeaye.
AnnabaTHBIN Tporece
IlepBblii 3aK0H
3 TEPMOJIMHAMUKH U €r0 bu6moreka [JOK
NIPUMEHEHUE K https://m.edsoo.ru/ff0c5efc
U30IpoIeccam
HeobGpaTuMocTh IIporeccos
34 BII I/IpO e. Bro 051 3aKOH bubmmorexa HOK
PHPOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKH
35 ITpunuun aeiicreust u KI1/] bubnuorexa [IOK
TEIJIOBOM MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOoJI0ru4YecKue mpoodIemMsl
TETJIO3HEPTEeTUKHI
O0o0aronuit ypok
HHATONUTH YP but6mmoreka [IOK
38 | «MomnekynsapHas pusuka.

OCHOBEI TEPMOIAUHAMUKN

https://m.edsoo.ru/ff0c6938



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

Konrponbnas pabora o
teme «MoJekynspHas

bu6anoreka LIOK

39
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKID)
[TapooGpazoBanue u
40 koHaeHcauus. capenue u bubmorexa [IOK
A Tt p https://m.edsoo.ru/ff0c63b6
KUIICHUE
AOcontoTHas u
41 OTHOCUTEbHAS BIAXXHOCTh bubmmorexa OK
. https://m.edsoo.ru/ff0c64d8
BO3yxa. HachleHHbIi map
TBépnoe teio.
Kpucranmmaeckue u
aMopdHBIE Tea.
. bubnuorexa [JOK
42 | Amnuzorpomnus cBOMCTB
https://m.edsoo.ru/ff0c65{0
KpucTauios. XKunkue
kpuctayibl. COBpeMEHHBIE
MaTepHabl
[LnaBnenue u
43 KpUCTaJUTH3anus. Y 1einbHas bubmmoreka [JOK
TEIUIOTA IUIABJICHUS. https://m.edsoo.ru/ff0c6708
Cybmumarus
44 YpaBHEHHE TETIIOBOTO bu6mmoreka [JOK
OaaHca https://m.edsoo.ru/ff0c6820
DrneKkTpuszanus Te.
N bubmnorexa [IOK
45 | Dnextpuueckuii 3apsan. [sa

BHUJIA SJICKTPUUICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOOHUKY, AUINEKTPUKHU
Y TIOJYTIPOBOJHUKHU. 3aKOH

but6mmoreka [IOK

46
COXpaHEHUSI HNEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcee
3apsa
B3anmopeiicTBue 3apsioB.
47 | 3akon Kynona. Toueunsrit bubmorexa [OK
" y https://m.edsoo.ru/ff0c6ced
AIEKTPUUECKUIN 3apsT
HanpsxénnocTts
AIEKTPUUECKOTO TOJIA.
48 [IpyHIMD Cynepno3uLn bubmorexa [TOK
pHit yuep EI https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX MOJEH.
JInHun HanpsKEHHOCTH
PaGota cun
49 AIEKTPOCTATHUECKOTO TIOJISI. bu6mmoreka [IOK
[Torenuman. PazHocTh https://m.edsoo.ru/ff0c6f00
MOTEHI[UAJIOB
IIpOBOTHUKY U TUDIIEKTPUKH
50 | B MICKTPOCTATHYECKOM IIONC. bu6muoreka [IOK
JusnexkTpudeckas https://m.edsoo.ru/ff0c7018
IIPOHUIIAEMOCTD
51 DNEeKTPOEMKOCTb. bu6mmoreka [JOK
Konpnencarop https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTBH IIJIOCKOTO
bu6anoreka LIOK
52 KOHJIEHCAaTOpa. DHEPrus

3apsAKCHHOT'O KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0



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
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota
"U3mepenue
IIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMNO AEHCTBUS U
MIPUMCHCHHE
KOH/ICHCATOPOB,
KOMUPOBAJIHHOTO ammapara,
CTpYHHOTO MPUHTEPA.
DJeKTpocTaTUYECKas
3aluTa. 3a3eMJICHUE
ANEKTPOIPUOOPOB

55

DNEeKTPUUECKU TOK,
YCJIOBHS €TO
CYILIECTBOBaHMUSI.
[TocTostHubIN TOK. CHita
Toka. Hampsixenue.
Comportusnenune. 3akon Oma
JUISL ydacTKa 1enu

56

ITocnemoBaTennHOE,
napauielbHOE, CMEIIAHHOE
CO€JIMHEHHUE MPOBOTHUKOB.
Jlaboparopnas pabota
«/3y4ueHne cMemanHoro
COCIMHEHUS PE3UCTOPOBY»

0.5

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGora 1 MOLIHOCTE
JIEKTPUYECKOTO TOKA. 3aKOH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838



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

Jxoyns-JIenua

58

3akon Oma 11t HOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
nenu. Kopotkoe 3aMbIkaHue.
JlaGopartopnas pabota
«13mepenne DJ1C
HUCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

bu6mnoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbIii ypOK.
KonrponbHas pabora no
TeMe "DneKTpoauHaMuka' /
Bcepoccuiickas
IIpoBepoyHas pabora

but6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o006marommi ypok
«DNeKTpOAMHAMUKAY /
Bcepoccuiickas
MpoBepoyHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0c&8be

61

DNEeKTpOHHAs IPOBOJAUMOCTh
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
TEMIIEPATYPBI.
CBepxnpoBouMOCTb

62

DJIEKTPUYECKUIN TOK B
BakyyMme. CBOMCTBa
AIIEKTPOHHBIX MMYyYKOB



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

63

ITomynpoBOIHUKH, UX
COOCTBEHHas M IPUMECHAs
npoBOoAUMOCTh. CBOMCTBA
p—n-nepexoa.
I1oynnpoBOTHUKOBBIE
npudOpHI

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

64

DNEeKTPUYECKHI TOK B
pacTBOpax M pacruiaBax
3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUcCoLMalus. DIEKTPOIU3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUUECKUH TOK B Ta3ax.
CaMOCTOSITeITbHBINA U
HECaMOCTOSTENbHBIN pa3psil.
Momnnus. [Tnazma

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

66

DnexTpudeckue Npudopsl U
YCTPOMCTBA U UX
IPAaKTUYEeCKOe IPUMEHEHUE.
IIpaBuna TeXHUKH
Oe3omacHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

67

Konrpomnsnas pabora o
TeMe «DJIEKTPOCTaTHKA.
IToCTOSHHBIN 2IIEKTPUYECKUN
TOK. TOKH B pa3nuyuHbIX
cpenax»

bub6nunorexa LIOK
https://m.edsoo.ru/ff0c8a8a

68

Pe3epBHbIii ypok.
O6001maromuii ypok mo

bub6nunorexa LIOK
https://m.edsoo.ru/ff0c8f6¢c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

TemaM 10 xiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne

~

Tema ypoka

KoJsnuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakT4yeckue padoTnl

JeKTPOHHBbIE U(POBHIE
o0pa3oBaTe/bHbIE pecypChl

ITocTosTHHBIE MATHUTEI U UX
B3aNMMOJICHCTBHE.
MaruautHoe nosie. Bektop
MAarHUTHOM MHIYKIIHMH.
JIMHMY MarHUTHOM
WHIYKITUW

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

MarautHoEe nos1e

JlaboparopHas paboTa
«HccnenoBanue neicTBus
MOCTOSTHHOTO MarHuTa Ha

) MIPOBOAHMKA C TOKOM. OIBIT 1 bubmuoreka [IOK
Opcrena. Bzaumoneiicteue https://m.edsoo.ru/ff0c98fe
MPOBOJTHUKOB C TOKOM
JlaGopatopHas paboTa

patopHai p bubmuorexa [JOK
3 «3y4eHne MarHuTHOroO 1 1
https://m.edsoo.ru/ff0c98fe
MOJISl KATYIIKH C TOKOM»
JlelficTBe MArHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM.
4 Cuia Amrmiepa. 1 1 bubnmnoreka [JOK

https://m.edsoo.ru/ff0c9ac0



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

PaMKy C TOKOM»

JlelicTBME MArHUTHOTO OIS
Ha JBUXKYILYIOCS
3apspKeHHYHo yactuiy. Cuna
Jlopenma. Pabota cubl
Jlopenua

bubnunorexa [IOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
nHayknus. [loTok BekTopa
MarHuTHOM uHAyKImu. DJ1C
WHIYKIWU. 3aKOH
3JIEKTPOMArHUTHOU
nHayKimu Papanes

JlaGopaTopHas pabota
«HccnenoBanue sIBJICHUS
AJIEKTPOMATHUTHOMN
WHTYKITUID

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal 50

NuanykTuBHOCTS. SIBIICHUE
camouHaykuuu. I/1C
CaMOMHAYKIIUU. DHEPrus
MarHUTHOTO TIOJISI KaTYIIKH
C TOKOM.
DNeKTpOMarHuTHOE 10JIe

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

TexHU4YeCcKne yCTpOMCTBa 1
HX [IPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBHI,
3JIEKTPOJIBUTATEIb,



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

YCKOPHUTEJH 3JIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS
neyn

10

Ob6o06maromuit ypok
«MarsauTtHoe nosie.
DNeKTpOMarHuTHas
WHTYKIHSD

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

11

KonTponbhas pabora no
TeMe «MarauTHoe 1ose.
OneKTpoMarHuTHas
UHIY KIS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHUYCCKHE
KosieOanus. ['apMoHrUecKIe
KojeOaHus. YpaBHEHUE
rapMOHUYECKUX KOIeOaHUH.
[peBpanienue sHEPrum

butmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEPHOJIA
MaJbIX KoJaebaHuil rpy3a Ha
HUTHU OT JJTUHBI HUTH U
Macchbl Ipy3a»

14

KonebarenpHblil KOHTYD.
CBobOoHBIC
AJNIEKTPOMATrHUTHBIE
KoJIeOaHus B UaTbHOM
KOJIeOaTeIbHOM KOHTYPE.

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AHaNnorust Mexay
MeXaHNYECKUMH U
3JIEKTPOMArHUTHBIMU
KOJIEOAHHSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUH B
HJicaIbHOM KOJIeOaTCILHOM
KOHTYpe

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXarolIuX KOJIeOaHHSIX.
Brinyxnennnie
MeXaHHUeCKHUe KoJieOaHus.
Pe3onanc. BeiHyX1eHHbBIE
DJIEKTPOMATHUTHBIC
KoJIeOaHUs

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

17

IIepeMeHHBIH TOK.
CunycounanbHbIN
MEPEMEHHBIN TOK.
MoOUHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOLLIEE 3HAUCHUE
CHUJIbI TOKA U HAIPSIKEHUS

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

18

Tpaucdopmarop.
[TpousBoacTBo, nepenaya u
noTpebaeHne
AIEKTPUYECKON SJHEPTUU

19

YcerpoiicTBo 1

butmmoreka [IOK



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

MPaKTUYECKOE TPUMEHEHNE
AIEKTPUYECKOTO 3BOHKA,
reHepaTopa IepeMeHHOTO
TOKa, JIMHHUI
3JIeKTpornepeay

https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPH
IIPOU3BOJICTBE
anekTpodHepruu. Kyiasrypa
MCIIOJIb30BaHUS
JJIEKTPOIHEPIUHU B
MMOBCETHEBHOM KU3HHA

21

MexanndecKre BOJHEI,
YCJIOBHSI pacTipOCTPAHEHHS.
[Tepuoa. Cxopoctb
pacrpoCTpaHEHHUs U JUIMHA
BOJIHEI. [loniepeuynsie u
MIPOJIOTBHBIC BOJTHBI

butmmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpPOCTb 3BYyKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

QHGKTPOMaFHI/ITHI)IC BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[IIxana 37eKTpOMAarHUTHBIX
BOJIH

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

24

[TpuHIUTIBEI paTUOCBS3U U
teneBuaeuusd. Pa3sutue
CPE/ICTB CBSI3H.



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

Pannonokanus

Konrponsnas pabora

but6mmoreka [IOK

25
«KoneOaHus ¥ BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonuHenHOE
acCIpOCTPaHEHHE CBETA B
26 E Hopo T1—1130171 cpene bubmorexa [OK
AAHOPO . peAe. https://m.edsoo.ru/ff0cd350
TodeuHbIil HCTOYHUK CBETA.
JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI
7 OTPaXEHUS CBETA. bu6mmoteka [IOK
[Hoctpoenue nzobpaxenuit https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKalie
[Ipenomnenue cBera.
[TonHOE BHyTpEeHHEE
28 oTpaxxeHue. [IpenenbHblii bubmorexa [OK
P - Hpeat https://m.edsoo.ru/ff0cd 716
YTOJI TIOJTHOTO BHYTPEHHETO
OTpPa’KEHUS
JlaGopatopHas pabota
29 «I/I3MI; eHI:/Ie nopKa3aTeJ1;1 buommorexa LOK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMIIEHUS CTEKIIa»
JIun3zel. [loctpoenne
30 MU300paKeHU B TUH3E. bubmuotexa HOK
®opmyiia TOHKOH JIMH3BI. https://m.edsoo.ru/ff0cddle
YBenuyeHue JTMH3bI
31 JlaGopaTtopHnast pabota

«/ccienoBanye CBOUCTB



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

U300paXKCHUH B TUH3AX)

32

Hucniepcus caera.
Crno>xHbIii cocTaB 0e10r0
ceera. L{Ber. JlabopaTopHas
pabota «Habmonenune
JIMCTIEPCUU CBETA

33

WnTepdepenuus creta.
Judpaxaus cera.
JudpakuuonHas pemérka

butbmmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

[TonepedyHOCTH CBETOBBIX
BosH. [lonspusanus csera

butmmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuyeckue mpubOpsl 1
YCTPONCTBA U YCIOBUS UX
0e301acHOr0 MPUMEHECHHUS

36

['paHuIBl MPUMEHUMOCTH
KJIAaCCUYECKON MEXaHUKHU.
[Toctynatel ciennaibHOM
TEOPHUH OTHOCUTEIHHOCTH

bu6nunoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBLHOCTD
OJTHOBPEMEHHOCTH.
3ameJIcHHE BpEMEHH H
COKpAIICHUE JITTUHBI

butmmoreka [IOK
https://m.edsoo.ru/ff0cfad42

38

DHeprus ¥ UMITYJIbC
PENATUBUCTCKOM YaCTHIIBL.
CBs13b Macchl ¢ SHEpPrUen u
UMITYJIbCOM. DHEPTHUs MOKOs

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Konrponsnas padora
«Ontuka. OCHOBBI

butmmoreka [IOK

39
CIielMaIbHON TEOPUHU https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTHY

40 ®otonbl. ®opmyna [Inanka. bubnuorexa HOK
DHeprus ¥ UMIyJbsc GoToHA https://m.edsoo.ru/ff0cfel16
OTKpBITHE U HUCCIICIOBAHNE Bu6 LIOK

noMoTexa

41 otoddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTodddekTa.

47 VYpaBHenue DUHIITEHHA 1Jis bubnuorexa [JOK
tbotorddexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanuma» Gorordpdexra
Jasnenue cBera. OnbIThl I1. Eub 1OK

noIMoTeKa

43 H. Jlebenera. Xumudeckoe

N 5 https://m.edsoo.ru/ff0d04a6
JIECTBHE CBETA
TexHuueckue ycTpoicTa u
MPaKTUYECKOE TPUMEHEHUE:
44 (dhoTornemMent, GOoTOAATUHK,
COJIHEUHas Oartapes,
CBETOHNOT
Pemenue 3agad mo reme
45 «DJIeMEHTBI KBAaHTOBOM bubmorexa [OK
https://m.edsoo.ru/ff0d0302
OTITHUKID)
46 Moaens atoma ToMcoHa. bubnuorexa [JOK

OmnsiTel Pesepdopaa mo

https://m.edsoo.ru/ff0d091a



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

PACCCAHUIO O-4aCTHUIIL.
HnaHeTapHasl MOJCJIb aTOMAa

47

IToctynarter bopa

bubmnoreka LIOK
https://m.edsoo.ru/ff0dOafa

48

N3nyyenue u norioieHue
(GOTOHOB 1pH nepexojie
aTOMa ¢ OJTHOTO YPOBHS
SHEPIruM Ha Ipyrou. Buael
CIIEKTPOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BousiHOBBIE CBOMCTBA
yactul. Bosnsl ne bpous.
KopnyckynsipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHYXJIECHHOE U3JTy4YCHHE

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
pagroakTUBHOCTH. OIBITHI
Pesepdopna o
OTIpeIeICHUIO COCTaBa
PaJInOAKTUBHOTO U3ITyUCHHS

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

51

CgoiictBa anbpa-, 6eTa-,
ramMMa-u3iydenus. Biausaue
PaZlMOaKTHBHOCTH Ha
KHBBIE OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30TomsI.
Anbda-pacna.
DJIEKTPOHHBIN U

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162



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

NO3UTPOHHBIN OeTa-pacma.
amma-u3nydeHue

53

DHeprus cBA3U HyKJIOHOB B
sanape. SlnepHele peakyu.
SnepHbIii peakTop.
[IpoGnemsl, mepcreKkTUBSI,
HKOJIOTMUECKUE ACIIEKTBI
SIIEPHOM YHEPrEeTUKU

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA.
MeTtoabl HaOMIOACHUS U
perucTpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyruslit cTon
«DyHnamMeHTaIbHbIC
B3aumMoeiicTBua. EnuHcTBO
buznyecKoil KapTUHBI
MUPA»

bubmmorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Dransl pa3BUTUS
actpoHoMuu. [IpuknagHoe u
MHUPOBO33PEHUYECKOE
3HaYeHHue acTpoHOMHUU. Bun
3Bé3aHoro Heba. Co3Be3ausi,
SIPKUE 3BE3/IBI, IIAHETHI, MX
BUIMMOE JIBU)KCHUE.
ConneyHas cuctema

56

Coumurte. Conneunas



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

aKTHUBHOCTL. IcTOYHUK
sHepruu CoJIHLIA U 3BE3]

57

3BE3/bI, NX OCHOBHEIE
XapaKTEPUCTUKH. 3BE3IBI
TJIaBHOM
MOCJIEI0BATENHLHOCTH.
BnytpenHee ctpoenue
3B&311. COBpEMEHHbIE
MpeICTaBICHUS O
MIPOUCXOXKICHUH U
sposrrorny CoJtHIa U 3BE3.T

58

Mnuneunsiii [IyTe — Hama
T'anakruka. Ilomoxenne u
nexenne CoHia B
I"'anaktuke. I'amakTuku.
U&EpHbie AbIpHI B sAIpax
rajaKTHK

59

Bcenennas. Paz0Oeranue
rajgaktuk. Teopus
Bousbioro B3peiBa.
PenukToBOE M3NyYeHue.
MeraramakTuka

60

Hepemennsie mpobiaemsl
aCTPOHOMHHU

61

KonTtponbHas pabota
«DEeMEHTbI ACTPOHOMUU U
acTpOoPU3UKNY




62

Ob6o6maromuii ypok. Posb
(GU3UKH U ACTPOHOMHH B
SKOHOMHYECKOM,
TEXHOJIOTHYECKOH,
COIMAILHOM 1 3THYECKOM
cdepax AesITeTbHOCTH
YyeJIoBeKa

63

Oo6o6maromuit ypok. Posb
U MecTO (PU3UKU U
aCTPOHOMHH B
COBPEMEHHOM HAYYHOM
KapTUHE MHpa

64

Oo6o6maromuii ypok. Poib
¢du3nueckoii Teopun B
dbopMupoBaHUn
MpEeJCTaBICHUN O
buznyeckoil kKapTuHe MUpa

65

O6o006marommii ypok. Mecto
(buznyeckoil KapTUHBI MUpa
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM

INPOI'PAMMBI
10 KVIACC

Koa nposepsiemoro
pe3yabTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbI
cpeaHero odmero o0pazoBaHust

10.1

JleMOHCTpHpOBAaTh HAa TPUMEpPAX pPOJb U MeCTO (U3UKM B (HOPMUPOBAHMM COBPEMEHHOW HAy4HOM

KAPTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOIMH, B IPAKTUYECKOMN NESITEIBHOCTH JTIOAEH

10.2

YuuThiBaTh TIpaHULBl [PUMEHEHHMS U3YYEHHBIX (U3NYECKUX Mojejeil: MaTepuajbHas TOYKa,
WHEepLHagbHas cucTeMa oTc4éra, abCOMOTHO TBEPAOE TENlO, WICANIbHBIM Tra3; MOJEIH CTPOCHUS ras3os,

KHUJIKOCTEH U TBEPABIX TEJI, TOUSUHBIN HJIEKTPUUYECKHUH 3apsa — MPHU pelleHNH (PU3NYeCcKUX 3a1a4

10.3

PacnioznaBath (pusmueckue siBieHUs (MPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKONH TEOpPUM CTPOEHUS BEIIECTBA M D3JIEKTPOAMHAMHKU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABUKEHUE, CBOOOJAHOE MaJeHUE Tel, JBUKEHUE MO OKPYNKHOCTH,
MHepIus, B3auMoencTBue Tei; 1uddysus, 6poyHOBCKOE BHXKEHHE, CTPOCHUE KUJIKOCTEH U TBEPIBIX
TeJ, U3MEHeHue o0bEMa Tesl NpU HarpeBaHuM (OXJAXJAEHHH), TEIUIOBOE paBHOBECHE, HCIApPEHUE,
KOHJICHCAIUs, [JIaBJICHUE, KPUCTAUIM3alusl, KUIIEHUE, BIa)KHOCTh BO3/1yXa, MOBBIILIEHNE JaBJICHUS ra3a
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJI€, CBA3b MEXKAY NapaMeTpaMH COCTOSIHUSA ra3a B U30IPOLECCAX;

ANIEKTPHU3ALHS TN, B3AaUMOJICHCTBHE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE [IBIDKCHHE, WCIONb3ysl (U3MUYECKUe BEIUYHMHBI: KOOpJAWHATA, IIyTh,
nepeMelieHue, CKOpPOCTh, YCKOpPEHHE, Macca Teljla, Cujla, HUMIYJbC Tejla, KUHETUYECKas JHeprus,
MOTCHIMATbHASI YHEPTHUS, MEXaHWUYECKass padoTa, MEXaHWMUECKass MOIIHOCTD; TIPU OMUCAHUM MPABHIEHO

TPAKTOBATh (1)H3PI‘ICCKHﬁ CMBICJI HCIIOJIb3YCMbIX BCJIIMYUH, HUX 0003HaYEeHNS U CAUHUIIBI, HAXOJUTb




(OpMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETMYHHY C IPYTUMH BEIMIHHAMHE

10.5

OnuceiBaTh W3YYEHHBIE TEIJIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS, HWCIONB3Yys (U3HYECKHE
BEJIMYMHBL: JIaBJICHHE ras3a, TeMIepaTypa, CpPeAHssl KMHETHYecKash SHEpPIrus XaOTUYECKOTO JIBHXKEHHS
MOJIEKYJI, CpEIHEKBaJpaTHUHas CKOPOCTb MOJEKYJd, KOJUYECTBO TEIJIOThl, BHYTPEHHSSI JHEPrus,
paborta raza, Ko3(hPUIMEHT MOJIE3HOTr0 NEHCTBUS TEIUIOBOI'O JABUTATENS; MPH OMUCAHUU TMPABUIBHO
TPaKTOBaTh (PU3UUYECKUM CMBICT HCIOJIB3YyEMbIX BEIUYHMH, UX OOO3HAYCHHS M EIUHUIIBI, HAXOIUTh

(1)0pMy.]'IBI, CBA3BIBAIOIINEC TAHHYIO (I)I/I3I/ILIGCKYIO BCJIMYMUHY C APYTUMH BCIINYHNHAM

10.6

OnuceiBaTh HW3Y4YEHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U AIEKTPUUYECKUE SIBIECHUS (IIPOLIECCHI),
UCHIOJNB3YS (PU3MUECKHUE BETUYMHBI: SJIEKTPUUECKUN 3aps]l, 3JIEKTPUUECKOe MoJie, HANPsSKEHHOCTh OIS,
NOTEHLMAN, Pa3HOCTh IOTEHLMAJIOB; MPU OINUCAHUU MPABWIBHO TPAaKTOBAaTh (PU3NYECKUH CMBICI
UCIIOJIb3YEMBIX BEJIMUYMH, UX OOO3HAYEHUS U €AMHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO

(bu3NYECKyI0 BEIMUUHY C APYTUMU BEIMUYMHAMU

10.7

AHATM3UPOBATh (PU3NYECKUE MPOIIECCHI U SBICHUS, UCTIONB3Ys (PM3MUECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH
BcemMupHoro tarorenus, I, II u IIl 3akonsl HproTOHA, 3aKOH COXpAaHEHU MEXAHUYECKOW dHEPIUH, 3aKOH
COXPAHEHHUs WMITYJIbCA, MPUHLMI CYIEPIIO3UIMU CUJI, IPUHLUI PABHOINPABUS WHEPLUUAIBHBIX CUCTEM
OTCYETA; MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBSI3b CpPEIHEU
KHHETHYECKOW PHEPruu TEIJIOBOTO JBMXKCHHS MOJIEKYJ ¢ aOCONIOTHOM TeMIepaTrypoid, MepBhI 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHECHMS JJIEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3TOM pa3jinyath
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MATEeMaTHYECKOE BBIPAKEHHUE U YCJIOBHS (TpaHUIIBI, 00JIACTH)

IMPUMCHHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MMPUHIUIIBL JEHUCTBUSA MalllrH, HpI/I60pOB N TCXHUYCCKHUX YCTpOﬁCTB; pas3iniaTb

yCJI0OBUSA UX 0€30IMacHOTO HCIIOJIb30BaHUS B MOBCEIHEBHOM JKU3HU

10.9

BremonHsITh 9KCIICPUMCHTEI IO HCCICAOBAHHIO (1)I/I3I/I‘I€CKI/IX SIBJICHUN U MponuecccoB € UCIOJIb30BAHUCM

IPSIMBIX U KOCBEHHBIX U3MEPEHUI; IIpU 3TOM (HOpMyIHpoBaTh IpodiieMy (3ajady) U runore3y yueOHOro




OKCIIEPUMEHTA, COOMpaTh YCTAHOBKY W3 TMPEAJIOKEHHOTO OOOpYJAOBaHUs, IMPOBOAUTH OIBIT U

(GbopMyIIUPOBATH BHIBOIBI

10.10

OcyuiecTBisATh MpsSMble M KOCBEHHbIE HU3MEpeHUs (U3MYECKUX BEJIMYUH; TpPU STOM BBIOUpATH
ONTHUMAJbHBIA CIMOCOO0 UW3MEpPEeHUs U HCHOJb30BaTh HM3BECTHBIE METO/Abl OIIEHKH MOrPElIHOCTEN

U3MEPEHUMN

10.11

HccnenoBate 3aBUCUMOCTH MEXAY (U3NUECKUMHU BEJIMYMHAMH C UCTIOJIB30BAHUEM IPSIMBIX W3MEPEHUH;
Opd  3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHUPOBATh pPE3yJbTAThl IOJYyYEHHOH 3aBUCHUMOCTH

(I)I/I?,I/I‘-IGCKI/IX BCJINYHH B BUJC Ta6JII/II_[ n Fpa(bI/IKOB, ACJIaTb BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

10.12

ColOmromaTe mpaBmwiia 0E€30MAacHOrO TpyJda IpH MPOBEACHWU MCCIICNOBAaHMM B paMKaxX ydeOHOTo
IKCIEPUMEHTA,  Y4eOHO-MUCCIICOBATCILCKOW M MPOEKTHOW JICATENIBHOCTH C  HCIOJIh30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYI0BAHHUS

10.13

Pemate pacu€rHble 3a7aun ¢ SIBHO 3aJaHHON (PU3MUECKON MOJENBIO, UCIONIB3Ys (PU3HUECKUE 3aKOHBI U
NPUHIHIBI, HA OCHOBE aHAJIN3a yCIOBHA 33Ja4H BBIOMPATh (U3NUECKYIO MOJIEIb, BBLACIATH (PU3NUECKHE
BEJIMYMHBI B (POPMYIIBI, HEOOXOAMMEBIE JIJIsl €€ peIIeHus], POBOANTH PACYETHI M OIICHUBATh PEATbHOCTD

MOJYYCHHOTO 3HaYCHHS (PU3NIECCKON BETUUNHBI

10.14

Pemrate kadecTBEHHEIC 3a/la4yi: BBICTpAHWBATh JIOTUYCCKH HCIIPOTHBOPCUYHMBYIO LICIIOUYKY paCCY)KIleHI/Iﬁ C

OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (bI/ISI/I‘IeCKI/Ie SABJICHHUA

10.15

Hcnonp30Bath MpH perieHn yuyeOHbIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA,
CTPYKTYypUPOBaHHUS, WHTEPIIPETALIMM U TNPEACTABICHUS y4eOHOW M Hay4dHO-TOIYJIApHOW HMHpOpManuu,

HOJ'IyLICHHOI\/JI U3 pa3INYHbIX HCTOUYHHUKOB, KPUTHUYCCKU aHAJIM3UPOBATH IMTOJTYHACMYIO I/IH(i)OpMaIII/IIO

10.16

[TpuBoauTH THpUMEpHl BKJIAJa POCCUUCKUX U 3apyOexHBIX YUYEHBIX-QU3UKOB B pa3BUTHE HAYKH,

00BACHEHHE IMPOICCCOB OKPYIKAIOIICTO MHPA, B PA3BUTHUC TCXHUKH U TEXHOJIOTHI

10.17

Hcmons30BaTh TCOPCTUUCCKUEC 3HAHUA II0 (1)1/131/11(6 B HOBCG,Z[HGBHOﬁ KU3HHU TJIA obecneueHUs




0€30MacHOCTH MpU 00pALICHUN C TPHOOPAMH U TEXHHUECKUMH YCTPOUCTBAMH, JJISi COXPAHEHUS 3/I0POBbBS

¥ COOJTIOJICHUS] HOPM SKOJIOTHUECKOTO ITOBEJICHHUS B OKPY KaroIlei cpeze

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHWEM Pa3UYHBIX COLMAJIBHBIX POJIEH, MIAHUPOBATH PabOTy TPYIIIILI,
palMOHAIBHO paclpeAensaTh 00A3aHHOCTH U IJIAHUPOBATh ACSATEIBHOCTh B HECTAHIAPTHBIX CUTYaLIUSX,
aZIeKBaTHO OIICHMBATh BKJIAJ KaXJIOro M3 YYaCTHHUKOB TPYIIbl B pEHICHHE paccMaTpUBacMOi

poOIeMbl

11 KJIACC

Ko nposepsiemoro

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM OﬁpaSOBaTeHLHOﬁ IporpaMmmMmal

pe3yJabTarta cpeaHero o0uero o0pa3oBaHus
JleMOHCTpHpOBaTh Ha MpUMEpax pojib U MeCTO (UMK B (OPMHPOBAHUU COBPEMEHHOW HAy4YHOMH
11.1 KapTHUHBl MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B NPAKTUYECKOW AESATEIBbHOCTU
JIO/IeH, IETTOCTHOCTD U €IMHCTBO (PU3NUECKOM KapTUHBI MUPa
112 VY4uUTBIBaTh T'PaHMILIbI IPUMEHEHHS U3YUEHHBIX (PU3MUECKUX MOJIEIEH: TOUEUHBIN IIEKTPUIECKUN 3apsi,

sJIepHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO siipa PU PelieHUN PU3NYECKUX 3a]1a4

11.3

Pacno3naBath (I)I/I3I/I‘-ICCKI/IG SABJICHUA (npoueccm) 1 O0BSACHATH UX HA OCHOBE 3aKOHOB QJICKTPOAUHAMUKU
1 KBaHTOBOH (I)I/I3I/II(I/II QJICKTpHUYCCKaAsA IMPOBOAUMOCTD, TCIIJIOBOC, CBCTOBOC, XMMHUYCCKOC, MAIHUTHOC
I[GflCTBPISI TOKa, B33,HMOI[CIZCTBH€ MAarHuToOB, 3JICKTPOMAarduTHAasA MHAYKIUA, I[GflCTBI/IG MAar"duTHOTI'O ITOJIA
Ha TIPOBOJHUK C TOKOM H [[BI/I)K}’H.IPIIECSI 3apsaa, SJICKTPOMArHUTHBIC KoJicOaHHsT H BOJIHEI,

NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXKEHHE, MpEOMIICHHE, UHTeppepeHnus, Tudpakuus u

MOJISIpU3allsl CBETa, JUCIepcHs cBeTa, ¢otodtekTpudeckuit sddekr (poroaddekr), cBeToBoE




JaBJICHUC, BO3HHWKHOBCHHUC JIMHENYaToro CIICKTpa aToOMa BOAOpPOJa, €CTCCTBCHHAA U HCKYCCTBCHHAA

paanoaKTUBHOCTD

11.4

OnwuchIBaTh U3yUYeHHBIE CBOMCTBA BENIECTBA (IJICKTPUIECKHE, MATHUTHBIC, ONITHUECKHUE, AIIEKTPHUIECKYIO
MPOBOJIMMOCTD PA3JIMYHBIX CPEJ) M AJIEKTPOMATHUTHBIE SIBICHUS (TPOIECCHI), HUCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: JJICKTPUYECKHU 3apsijl, CHJIa TOKA, JJCKTPHUUECKOE HANPSHKCHUE, DSJICKTPUYECKOE
COMPOTHUBIIEHUE, pPa3HOCTh moTeHImanoB, DJ[C, pabora Toka, WHAYKIHMS MarHUTHOTO TMOJs, CHIIA
Awmriepa, cuna JlopeHIa, HHIyKTUBHOCTh KATYIIKH, YHEPTHs DJIEKTPUYECKOTO0 M MArHUTHOTO TOJeH,
nepuoJ W YacTtora KosieOaHuil B KoneOaTeIbHOM KOHType, 3apsii M cuja TOoKa B Tpolecce
TapMOHUYECKHX AJIEKTPOMArHUTHBIX KoJjeOaHMH, (POKyCHOE pacCTOSHHME M ONTHYECKas CHJIa JHMH3bI;
IpY ONMCAHUU MTPABUIIBHO TPAKTOBATH (PU3MUYECKUI CMBICI HCIIOJIB3YEMBIX BEJIHMUUH, UX 0003HAYECHUS U
€MHUIBI; YKa3bIBaThb (OPMYJIBI, CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMH

BCJIMYUHaAMU

11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SBJICHHA MW IIPOLCCCHI, HCIIOJIb3Ys (bnznqecm/le BCJIMYHHBI:
CKOPOCTH JOJICKTPOMArHUWTHBIX BOJIH, JJIMHA BOJIHBI M 4YaCTOTa CBE€TA, DHEPTUA W HMITYJIBC (bOTOHa,
nepuoa 1moJgypaciiaga, SHEPrusa CBA3WM ATOMHBIX SAACP; MPU OIMCAaHWUU IIPABUJIIBHO TpPAKTOBATH
(1)PI3PI“ICCKPII>1 CMBICJI UCIIOJIb3YCMbBIX BCJIUYHUH, UX 0003HaYECHUS U CAWHUIIBI; YKAa3bIBATb (I)OpMyJ'IBI,
CBA3BIBAIOIINEC JTaHHYIO (I)PBPI‘IGCKYIO BCJIMUUHY C JApyruMu BCIMYHWHAMH, BBIUYUCIIATH 3HAYCHUC

bu3NUecKoi BEITMUYNHBI

11.6

AHaJ’II/I3I/IpOBaTB (1)H31/I‘~ICCKI/IC MpoHeCChbl U ABJICHUA, HCIIOJb3YA (i)I/ISI/ILICCKI/Ie 3aKOHbI W TMPUHIMUIIBIL:
3akoH OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO U TAPAJLIEIIEHOTO COCTUHEHHUS TPOBOTHUKOB, 3aKOH J[Xoyms —
JleHna, 3aKOH 3JIEKTPOMAarHUTHOW MHIIYKITUH, 3aKOH MPSMOJIMHEHHOTO pacpOCTPAHEHUS CBETa, 3aKOHBI
OTpa)XEHHUs CBETAa, 3aKOHBI IPEJIOMJICHUS CBETa, yYpaBHeHHME OuWHIITeHHaA i1 ¢dorodrddexra, 3aKoH
COXpaHEHHsI PHEPI'HH, 3aKOH COXPAHCHHS HMMITYJIbCA, 3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsja,

3dKOH COXpaHCHUSA MACCOBOI'O 4YMCJia, IMOCTYJIAThI Bopa, 3dKOH paJMOAKTUBHOI'O pacliaza, IIpru 3TOM




paszauyvaTh CIOBECHYIO (OPMYJIHpPOBKY 3aKOHa, €ro MaTeMaTHYECKOE BBIPAKEHUE M YCIOBUS

(rpaHHLIBI, 006JIACTH) MTPUMEHUMOCTH

11.7

Onpez[eJme HaIpaBJICHHUE BEKTOpAa MHAYKIIMA MaroHuTHOT'O I1OJISA IIPOBOAHHUKA C TOKOM, CHJIIBL AMnepa u

cunbl JIopeHia

11.8

CTpOI/ITB " OIIKMChIBATb I/I306pa)KeHI/Ie, CO31aBacMOC IJIIOCKUM 3CPKAJIIOM, TOHKOH JTUH30H

11.9

BrimoaaaTte OKCIICPUMCEHTEI 11O UCCIICAOBAHUIO (1)I/ISI/I'~I€CKI/IX SIBJICHUUN U IIponeCcCOB € MCIIOJIb30BAHUCM
MPSIMBIX U KOCBEHHBIX U3MEPEHUI; PU ATOM (POPMYITHPOBATh MpodIeMy (3a7a4y) ¥ TUIIOTE3y yueOHOTO
JKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY W3 MPEUIOKEHHOTO0 O0OPYIOBaHUs, TPOBOAHWTH ONBIT U

(bopMyIIHpPOBaTh BHIBOIBI

11.10

OcyH_[eCTBJIHTb NpsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCI(I/IX BCJIMYHH; IIpU 3TOM BLI6I/IpaTB
ONTUMAJIBHBIA CIIOCOO U3MCPCHUA MW HCIOJBb30BaThb H3BCCTHBIC MCTOABI OLCHKH HOI‘pGHIHOCTGfI

U3MEPECHUMN

11.11

Hccnenoate 3aBHCUMOCTH (DU3UYECKUX BEJIWYUH C MCIIOJIH30BAHUEM MPSIMBIX U3MEPECHH; MPU ITOM
KOHCTPYHMPOBaTh YCTAHOBKY, (UKCHPOBATH pE3YyJIbTaThl TIOJYYCHHOW 3aBHCHUMOCTH (U3HUUECKUX

BCJIMYHMH B BUJIC Ta6J'II/II_[ n Fpa(l)I/IKOB, ACJIaTh BBIBOJEI 110 pE3YyJIbTaTaM UCCICA0BaHUA

11.12

Cobmonate mpaBmiia 0€30MacHOTO Tpyla NpPU NPOBEAECHUU MCCICAOBAHMNM B paMKaxX Y4eOHOro
JKCIIEPUMEHTA, Y4YeOHO-HCCIEOBATEIbCKOW W TPOEKTHOM JEATEIbHOCTH C HCIOJb30BAHHEM

U3MEPUTENbHBIX YCTPONUCTB U 1a00PaTOPHOTO 000PYAOBAHUS

11.13

Pemarp pacué€THble 3a1a4u ¢ SIBHO 3a7aHHON (PU3MUECKON MOJEINbI0, UCTIOIb3Ys (PU3MUecKre 3aKOHBI U
NPUHLIMIIBI, Ha OCHOBE aHalM3a YCIOBHS 3aJayd BBIOMpaTh (PU3MYECKYI0 MOJENb, BbBIACIATH
duznyeckre BeMUYUHBI U POPMYJIbI, HEOOXOIUMBIE 7Sl €€ PEIIeHHUs], TPOBOAUTH PACUETHI U OLIEHUBATh

PEAJIbHOCTD MMOJYYCHHOI'O 3HAYCHUS (bHBquCKOﬁ BCJINYHHBI

11.14

Pemate xauecTBEHHbBIE 3a1a4UM: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUHUBYIO LETIOYKY PACCYX IAECHUN C




OHOpOﬁ Ha U3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bHBI/I‘ICCKIfle SBJICHHUA

Hcmons30BaTh npu pCUHICHUHA y‘—Ie6HI)IX 3a1a4 COBPECMCHHBIC I/IH(i)OpMaI_[I/IOHHI)Ie TEXHOJIOTUHN JIs1

MOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAlMU M TPEJCTaBICHUS Y4eOHOM M Hay4HO-TIOMYJISPHOM

H.15 nH(OpMAIMK, TOJYYCHHOW W3 PA3JIUYHBIX HCTOYHHKOB; KPUTHYECKH aHAJU3MPOBATH TOJTYyYaeMYIO
nHbOpMaIHIo
11.16 OOBSCHSTH MPUHITUIIBI IEUCTBUS MAIIWH, IPUOOPOB M TEXHHUUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBUS UX
' 0€30I1aCHOT0 UCIIOJIb30BAHUS B IIOBCCIHCBHOM KU3HU
1117 [IpuBoaNTH TIPUMEPHI BKJIaJa POCCHUMCKUX M 3apyOCKHBIX YUEHBIX-(QU3MKOB B PAa3BUTHE HAYKH, B
' 00BSICHEHUE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonb3oBath TeopeTHUECKHE 3HAHUA TO (U3MKE B TMOBCETHEBHOW KU3HU Mg OOecreYeHHs
11.18 0€30MacHOCTH TMpH OOpalleHuH ¢ MpHOOpaMH W TEXHUYECKUMHU YCTPOMCTBaMH, IS COXPAaHEHUS
3/I0POBBS U COOJIIOJIEHHSI HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKPY KaIOIIEH cpesie
PaGotate B TpyImie ¢ BBIMOJHEHUEM PA3JIMIHBIX COIHUAIBHBIX POJICH, TUIAHUPOBATh PaOOTy TPYIIIIEI,
11.19 paIMOHATILHO PACIIPEETISATh 00SI3aHHOCTH W TUTAHUPOBATH JCSITEIHOCTh B HECTAHIAPTHBIX CHUTYAIHsIX,

AZICKBATHO OLICHUBATD BKJIAJ KaXXJO0r'0 U3 YYaCTHUKOB I'PYIIIIBI B PCIHICHUC paCCManHBaeMOfI HpO6J'IeMBI




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pasaeia

Koa nposepsiemoro
3JIeMEHTa

IIpoBepsiemble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [TIO3HAHU A

1.1

®usnuka — Hayka o npupoje. Hayunsle MeTOABI MO3HAHUS OKPYXKAIOLIEro MHpA.
Ponp 3kcnepumeHTa M TEOpUM B Ipoliecce MO3HAHUS NPUPOABL. DKCIEPUMEHT B

¢buznke

1.2

MonenupoBanue (u3nUeckux sBIEHUH M TporeccoB. HayuyHble TruUmoTessl.
dusnyeckue 3aKOHbl U TEOpPHH. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[punuun coorBercTBUs. Ponbk u Mecto pu3nku B pOpMUPOBAHUN COBPEMEHHOMN

Hay4YHOW KapTHUHBI MUPaA, B IPAKTUYECKOMN AESATEIBHOCTH JIIOAEH

MEXAHUKA

2.1

##HPari#KTHEMATHUKA

2.1.1

MexaHu4deckoe JABMOKCHUC. OTHOCUTEIIFHOCTD MEXaHHNYCCKOI'O JBHXCHUSA.

Cucrema orcuéra. Tpaekropus

2.1.2

[Tepemerienue, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKOpPEHUE
MaTepuaIbHOM TOYKHM, MX MPOEKIUU Ha OCHU CUCTEMbI KoopauHaT. CloxKeHue

MIEPEMEILEHUH U CII0KEHUE CKOPOCTEN




PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSIMOJMHEHHOE JABMKEHUE. | 'paduku

2.13 3aBUCUMOCTM  KOOpDAMHAT, CKOPOCTH, YCKOPEHHs, IyTH U MEpEMELIECHUs
MaTepHUAILHOU TOUKHU OT BpEMEHU

2.1.4 CBoOoHOE majzieHue. Y CKopeHne CBOOOHOTO TaICHHUS
KpuBonunueliHoe nBukeHne. PaBHOMEpHOE IBH)KEHHME MAaTEPUAIBHONM TOYKH I10

2.1.5 OKpPYKHOCTH. YTJOBasg CKOpPOCTb, JIMHEHHas CcKopocTh. Ilepuon wu wyacrora.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE

216 TexHuueckue ycTpoucTBa: CIUIOMETp, ABUKEHUE CHAPSAJIOB, LIEIHBIE U PEMEHHBIE

o nepegayun

[Ipaktrueckue pabotel. M3MepeHune MrHoBeHHOW ckopoctu. MccnemoBanue
COOTHOIIEHUSI MEXAY IyTsIMHU, IPOWJIEHHBIMU TEJIIOM 3a IOCJEI0BATEIbHbIE

2.1.7 paBHBIE MPOMEXYTKHM BPEMEHHU IPU PABHOYCKOPEHHOM J[IBH)KCHUM C HA4YaJIbHOM
CKOpPOCTBIO, paBHOW HyJt0. M3ydeHue NBM)KEHUS IIapUKa B BS3KOW KUJKOCTH.
N3yuenue nBuxeHus tenaa, OpOIIEHHOIO TOPU30HTAIBHO

##HPar### IMHAMUKA
201 [Tpunnun otHocutTenvsHocTU ['anmunes. Ilepseiit 3akoH HeroTona. MHeprmanbHbie
o CUCTEMBI OTCUETa
2.2 222 Macca tena. Cuia. [IlpyuHIun cynepno3unyu cuil

53 Bropoii 3axkoH HproTOHa 11 MaTepHalbHOM TOYKM B MHEPLUAIBHONW CHUCTEME

o orcuéra (MCO). Tperuii 3akoH HproTOHA 1)1 MaTepHaIbHBIX TOUEK

224 3akoH BcemupHoro tarorenus. Cuna tspkectu. IlepBast kocMudeckass CKOPOCTb.




Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cujla TpEHUS CKOJBXKEHHS U CUJIa TPEHHUS TOKOS.

2.2.6 Koaddumment tpenusa. Cuna cCOnpOTHUBICHUS TPH JABHKCHUU Tela B JKUIKOCTU
WM rase

2.2.7 IloctynarenbHoe U BpallaTelbHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea

)08 MoMeHT cuibl OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcnoBus paBHOBecus

o TBépnoro Tena B UCO

229 TexHuueckue ycTpoucTBa: MOALLNUITHUKY, IBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB
[Ipaktudeckue pabotel. M3ydyeHue ABMWKEHHS OpycKa 1O HAKIOHHOHM IJIOCKOCTH
10/l AEMCTBHEM HECKOJIbKMX cuil. MccinenoBaHue 3aBUCMMOCTH CHJI YIIPYIOCTH,

2.2.10 BO3HHUKAIOMIUX B Je(OPMHUPYEMOI MPYKHHE U PE3UHOBOM 00paslie, OT BETUUYMNHBI
ux aepopmanuu. VccienoBanue ycinoBuid paBHOBECHs TBEPAOTO Teja, HMEIOIIETO
0Cb BpallleHUs

##H#Par#H##3AKOHBI COXPAHEHU A B MEXAHUKE
31 Nmmynbe MaTepraibHOM TOUKH, CUCTEMBI MaTEpPHANIbHBIX ToueK. VIMITyJIbC CHIIBI U
o M3MEHEHHE UMITyJIbCca Tela
23 232 3akoH coxpaHeHnus umiyibca B MCO. PeakTuBHOE IBUKEHUE

233 Pa6ora cuibl

234 MomHOoCTb CHIIBI

2.3.5 Kunernueckas sHeprus MaTepHaJIbHOM TOUKH. Teopema 0 KHHETUYECKON SHEPruu




[MorennmanbHast sHeprusi. IloTeHnManbHAs SHEPTUst YHIPYro AeGpOpMHPOBAHHON

230 npyxuHbl. [loTeHIInanbHas SHEPrUs Tena BOJIU3H MOBEPXHOCTH 3eMITH
[ToTennmanpHpie ¥ HEMOTEHIHMAIbHBIE CUJIBL. CBs3b PabOThl HEMOTEHIIMAIBHBIX
2.3.7 CHWJI C W3MEHEHHUEM MEXaHMUYECKOM HSHEpruu CUCTEMBI Tej. 3aKOH COXPAaHEHHUs
MEXaHUYECKOU YHEPIrUun
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
3.9 TexHuueckne YCTpOMCTBA: JIBUKEHHUE PAaKET, BOJOMET, KOMNEp, MNPy KUHHBIN
o MHACTOJIET
5310 [IpakTuueckue paboTel. M3ydyeHue cBA3M CKOpPOCTEH Tell MpHU HEYNpyrom yiaape.
o UccnenoBanue cBsizu pabOTHI CHIIBI C K3MEHEHUEM MEXaHUYECKOM SHEepruu Teina
3 MOJIEKVYJIAPHAA ®U3UKA U TEPMOJAMHAMUKA
##Par###OCHOBBI MOJIEKY JIIPHO-KVHETUYECKOM TEOPUU
311 OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOH Teopuu. bpoyHoBckoe
o nswkenue. uddysusa. Xapakrep NBHKEHUS U B3aUMOACHCTBUS YaCTHIL BEIIECTBA
112 Mopenu CTpoeHHsS Ta30B, XKUAKOCTEH W TBEPABIX TEI U OOBSICHEHHWE CBOWCTB
- o BEILIECTBA HA OCHOBE ATUX MOJENEHN
. 3.1.3 Macca monekyn. KonnuectBo Beniecta. [loctosHnas ABoraapo
314 TermoBoe paBHoBecue. Temmepatypa u e€ wusMmepenue. lllkana temmepaTyp
o Ienscus
315 Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON

TCOpHU UICAJILHOT'O Ir'a3a




AOcomoTHas TeMIepaTrypa Kak Mepa CpelHel KHHETUYECKOW SHEPTUU TEIIOBOTO

316 NBUKeHUd yactul raza. [llkana remneparyp KensBuna
3.1.7 VpaBuenne Knaneiipona — Menaeneena. 3akon JlaibToHa
318 I'azoBbie 3akoHBI. M30mponeccsl B UICATLHOM Ta3e C MOCTOSHHBIM KOJIHMYECTBOM
o BEIIIECTBA: M30TEpPMa, M30X0pa, n3obapa
3.1.9 TexHU4ecKre yCTpoNCTBa: TEPMOMETP, OapoMeTp
3110 [Ipaktuueckne pabotel. M3mepeHume wmacchl BO3AyXa B KJIACCHOM KOMHAaTe.
o HccnenoBanue 3aBUCUMOCTH MEXy TapaMEeTPaMH COCTOSTHUSL Pa3peKeHHOT0 ra3a
OCHOBbI TEPMOJIMHAMUKHA
391 TepmonnHamuueckass cucreMa. BHYTpeHHss DJHeprus TEpMOIMHAMHUYECKON
o CUCTEMBI U CIIOCOOBI €€ M3MEHEHUS
329 KonuyecTBo TemnoTsl u pabota. BHyTpeHHSs1 SHEPrUs OTHOATOMHOTO UJI€aTLHOTO
o rasa
Bunet TeIuIonepeayn: TEIUIONPOBOIHOCTD, KOHBEKIIHSI, U3ITyYEHHUeE.
3.2 323 TemmoéMkocTh Tena. YaenbHas TEIUIOEMKOCTh BelecTBa. Pacuér koamyecTBa
TEIJIOTHI TIPH TETUIOTIEpe1aue
304 [lepBrIii 3ak0H TepMoauHAMUKU. [I[puMeHeHe epBoro 3aKoHa TEPMOJIUHAMUKHU K
o n3omnporeccaM. ['paduueckas maTepnperanus padoTh ra3a
TennoBeie Mammubl. [TpuHIMIBI qeHCTBHS TEIUIOBBIX MamiuH. [IpeoOpazoBaHus
3.2.5 SHEPruu B TEIIOBBIX MamuHax. Kosdduument monesnoro neicTBus (nanee —

KIIMT) TermoBoit mammnsl. [ukn Kapro u ero KI1/]




Bropoii 3akoH TepMmoaumHamuKu. HeoOpaTuMOCTh MpOLECCOB B MPHPOJIC.

320 TennoBble ABUTATENN. DKOJOTHUECKUE TPOOJIEMBI TETNIOIHEPT€TUKU

397 TexHuyeckue ycTpolcTBa: JBUTraTellb BHYTPEHHETO CropaHusi, OBITOBOM
o XOJIOAWIBHUK, KOHAULMOHED

3.2.8 [IpakTuueckue pabotel. U3mMepenue yaenbHo TenIoéMKOCTH

#i#HPar### Al PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BbLIE ITEPEXO/IbI

Hapoo6pa30BaHI/Ie N KOHACHCAIIUA. I/IcnapeHHe U KHUIICHHE. YelbHas TemioTa

331 napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUS OT AAaBJICHUS
332 AOGcomoTHaAs M OTHOCHUTENbHAS BIAXXHOCTh BO3yxa. HacklmeHHslit map
133 Teépnoe Temo. Kpucrammmyeckne u amop¢Hbie Tena. AHH30TPONHS CBOWCTB
13 o kpuctaios. Xuakue kpuctamisl. CoBpeMEHHbIE MaTEPHUAIIb
. 334 [1naBnenue u kpuctamumM3anus. Y qenbHas TerioTa miasieHus. CyOaumanus
3.3.5 YpaBHEeHHE TEIIOBOTO OaaHca
TexHuueckue ycTpoilcTBa: TUTPOMETpP U ICHUXPOMETpP, KaJIOPUMETP, TEXHOJIOIMU
3.3.6 MOJyYeHHUsT COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEpHUAIOB, U
HaHOTEXHOJIOTHH
3.3.7 [IpakTuyeckue paboTel. M3Mepenue BIaxxHOCTH BO3lyXa
4 SJIEKTPOAMMHAMUKA
Al ###HPar#t## O JIEKTPOCTATUKA
' 4.1.1 DJeKTpu3anys Tel. IIEKTPUUECKU 3apsi. JIBa Buaa AlIeKTpUUYECKUX 3apsI0B




4.1.2

[IpoBOIHMKY, TUDIIEKTPUKH U ITOTYTIPOBOAHUKH

4.13 3aKOoH COXpaHEHHUs IEKTPUIECKOTO 3apsiaa
4.14 Bzaumoperictue 3apsnoB. 3akoH Kynona
415 Dnektpuueckoe 1mone. Hanpsok€HHOCTh  diekTpuueckoro mousd.  [IpuHiun
o cynepno3uiuu. JINHUKM HAPsHKEHHOCTH AIEKTPUIECKOTO TOJIS
4.1.6 PaGora cun snexTpoctaruueckoro nois. [lorennuan. Pa3nocts moTeHnaaos
417 [IpoBomHMKKM ¥  AWDJIEKTPUKHM B TOCTOSSHHOM  3JIEKTPUYECKOM  TIOJIE.
o JysnekTpudeckasi MpOHUIIAEMOCTh
418 OnekTpoéMKocTh. KoHzeHcaTop. DNEKTPOEMKOCTh IIJIOCKOrO KOHJEHCATOpa.
o DHeprus 3apsHsKeHHOT0 KOHIEHCATOpa
TexHu4eckne yCTPOWCTBA: AJICKTPOCKOI, DJJIEKTPOMETP, AJIEKTPOCTATUUYECKAS
4.1.9 3alInTa, 3a3€MIICHUE JJICKTPOIPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP
4.1.10 [IpakTrueckue paboTel. U3mepeHue 31eKTpoEMKOCTH KOHIEHCATOPA

4.2

##HPar##HIIOCTOSHHBIN DJIEKTPUUYECKHN TOK. TOKHM B PA3JIMYHBIX CPEJIAX

Ycnopus CYHICCTBOBAHUSA IMOCTOAHHOI'O 3JICKTPHUYCCKOI'O TOKA. HcTouHUKH TOKA.

421 Cwta Toka. IlocTOSSHHEBIN TOK

422 Hampsokenne. 3akon Oma ai1s yyacTka Lenu

423 DIIEKTPUUYECKOE COMTPOTUBIICHUE. Y ICIBHOE COMPOTUBIICHNE BEIIECTBA
424 [TocnenoBarenbHOE, NapaJUieIbHOE, CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB




4.2.5 PaGora anextpuyeckoro Toka. 3akon Jlxoyns — Jlenna
4.2.6 MOMIHOCTB ANEKTPUIECKOTO TOKA
anekTpoaBkymas cuia (nanee — 3/[C) u BHyTpeHHEE COMPOTUBICHUE UCTOYHHKA
4.2.7 Toka. 3akoH OMa [ TOJIHOW (3aMKHYTOM) ayekTpuuecko memnu. KopoTkoe
3aMbIKaHHE
428 DNeKTpOHHAs MPOBOJUMOCTH TBEPABIX METAJIOB. 3aBUCHUMOCTH COMPOTUBICHUS
o METaJIOB OT TemrepaTypsl. CBepXIpOBOIUMOCTb
4.2.9 DnexkTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
42.10 [onmynpoBonnuku. CoOCTBEHHAs! U MPUMECHAs! POBOAUMOCTD TOIYIPOBOHHKOB.
o CaoiicTBa p-n nepexoja. [TomynpoBoaHUKOBBIE TPHOOPHI
4211 DONEeKTpUYEeCKU TOK B DJEKTPOJUTAX. OJIEKTPOJIUTUYECKAs JUCCOLMALIUA.
o DIIEeKTPOIH3
4212 OnexTpuueckuil ToK B razax. CaMOCTOSATENbHBII U HECAMOCTOSTEIbHBIN pa3psl.
o PaznuuHblie TUITBI cCaMOCTOATENBHOTO pa3pana. Monuus. [lnazma
TexHuyeckue ycCTpONCTBAa: amIepMeTp, BOJBTMETP, PEOCTaT, MCTOYHHKH TOKa,
4213 AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
o CONPOTUBIIEHUS,  BAKYyMHBIH  JMOJA, TEPMUCTOPl U  (POTOPE3UCTOPHI,
MOJIyIIPOBOIHUKOBBIH TNOJI, TaJlbBaHUKA
[IpakTuueckue padboTel. M3yueHne cMEIaHHOTO COEJUHEHUS PE3UCTOPOB.
4.2.14 N3mepenne OJIC wucTOYHMKAa TOKa M €r0 BHYTPEHHErO0 COMNPOTHUBIICHUS.

Hab6mronenue snexkrponuza




11 KIIACC

[ﬁgiena Koanposepsiemoro 3j1emeHTa IIpoBepsiemble 31eMEHTHI COAEPKAHUS
4 QJIEKTPOIUHAMUKA
#H##HParttHHMATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS MHJIY KA
43.1 IlocTossHHBIE MarHuTEL. B3anMoieiicTBHE IMTOCTOSHHBIX MarHUTOB
MaruautHOoe mnoisie. Bektop MarHuTHONM WMHAYKUMH. [IpuHUMN cynepno3uuuu.
432 JIlnauu mMarHuTHOW MHAYKUMU. KapTMHA JWMHUIM MarHUTHOM MHIAYKLIHUHU IOJIS
MMOCTOSIHHBIX MarHUTOB
MaruuTtHOE MOJ€ NPOBOJHMKA C TOKOM. KapTuHa nuHUN TOJSL JJIMHHOIO
433 IIPSIMOTO ITPOBOJIHUKA M 3aMKHYTOI'O KOJBLEBOTO IIPOBOJHHKA, KaTYIIKH C
43 TokoM. OnbIT Dpcrena. BzaumonelicTBue NpoBOJHUKOB C TOKOM
434 Cuna Amriepa, €€ MOIyJIb M HATIPABJICHHE
Cuna Jlopenua, e€ MoayJib U HanpaBieHUE. J[BHKEHUE 3apsKEHHOW YaCTHUILIbI
4.3:5 B OIHOPOHOM MarHUTHOM moje. PaGota cus Jlopeniia
4.3.6 SIBrIeHME IEKTPOMArHUTHOM HHAYKIIUH
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKLIUU
43.8 OJIC unaykuu. 3aKOH IEKTPOMArHUTHON MHAYKIMU Dapasnes




Buxpesoe anexrpuueckoe nose. 3JC MHAYKIIMU B TPOBOIHUKE, ABHXKYLIEMCS

439 MOCTYIIAaTENILHO B OJHOPOJHOM MAarHUTHOM IOJIE
4.3.10 [TpaBuno Jlenna
43.11 NunyktuBHOCTE. fBNenne camonHaykmun. IJIC caMOMHIYKITUN
4.3.12 OHeprus MarHUTHOT'O T0JIS1 KaTYIIKH C TOKOM
43.13 DNEKTPOMarHUTHOE T10JIe
TexHuueckre  YCTpOMCTBA:  IIOCTOSHHBIE ~ MAarHUTBHI,  3JEKTPOMAarHUTHI,
43.14 JIEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, UHIYKLIMOHHAS IIEUb
[IpakTnueckue paboThl. M3yueHHMe MarHMTHOTO MOJSI KaTyIIKU C TOKOM.
4.3.15 HccnenoBanne JEHCTBHA TOCTOSHHOIO MAarHWTa Ha pPaMKy C  TOKOM.
HccnenoBanue siBIEHUS 3IEKTPOMarHUTHOW HHAYKIMU
5 KOJIEBAHUA 1 BOJIHBI
##HPart#MEX AHUYECKUE U OJIEKTPOMATHUTHBIE KOJIEBAHUA
Konebarenbnass  cucrema. CBoOoxmnble  kojeOanus.  'apMoHHuecKue
> koneOanus. [lepuon, yacrora, ammuinryaa u ¢asza konedanui
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTHYECKUI MasiTHUK
5.1 VYpaBHeHHE TapMOHHYECKUX KosneOanuii. Kunematnueckoe M JTMHAMHYECKOE
>13 oOmnMcaHue K0J1e6aTeIbHOr0 JBIKEHHUS
[IpeBpaiieHre 3HeprunM Npu rapMOHMYECKUX KosieOaHusX. CBs3b aMIUIUTYAbI
5.14 Kojie0aHUN MCXOJHOW BEJIMYMHBI C aMIUTUTYyJaMu KojieOaHuil e€ CKOpOCTH U

YCKOpEHUS




KonebarenpHplit kKOHTYp. CBOOOIHBIC DSIEKTPOMAarHUTHBIE KojcOaHUS B

5.1.5 U/ICaTbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJOTHs MEXIYy MEXaHHMYECKUMH M
ANEKTPOMArHUTHBIMU KoseOanusmu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHUs PHEPTUU B UCATLHOM KOJI€0aTeIbHOM KOHTYpE
Boinyxaennble MexaHuueckue konedbanus. Pesonanc. Pe3onaHcHas kpuBas.
17 BbIHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.
5.1.8 [IepemennsbIii TOK. CHHYCOMIAIBHBIN IEPEMEHHBIN TOK.
MoOIIHOCTh TIEPEMEHHOTO TOKAa. AMIUINTYHOE M ACHCTBYIOLIEE 3HAUYEHUE
519 CHJIBI TOKA Y HANIPSKCHUS
Tpaucdopmarop. IIpousBoactBo, mepenada U MoTpebIeHUE SIEKTPUUECKON
5.1.10 SHEPruu. DKOJOTUYECKUE PUCKHU NP MPOU3BOJICTBE IEKTPUUECKONW SHEPTHH.
KynbTypa nenosb30BaHus 31€KTPOIHEPT UM B TOBCEAHEBHON KU3HU
TexHuueckue ycTpoWcTBa: cedicMorpad, HJIEKTPUYECKH 3BOHOK, JIMHUH
>1I JIeKTpornepeaay
IIpakTnueckue pabotel. lccrnenoBaHue 3aBUCHMMOCTH IEpPHOJA  MaJlbIX
KosiebaHui Tpy3a Ha HUTHU OT JUIMHBI HUTH U Macchl Tpysa. McciemoBanue
>1.12 MIEPEMEHHOI0 TOKA B LIETIH U3 NOCIIEN0BATENBHO COEIMHEHHBIX KOHAEHCATOPA,
KaTyIIKH U peE3UcTopa
##HPar#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI
5.2 5o MexaHuueckue BOJHBI, ycloBUsi pacnpocTtpanenus. Ilepuon. Ckopocth

pacupoCTpaHCHHUA U JJIMHA BOJHBIL. HonepeqHBIe H IIPOAO0JIbHBIC BOJIHBI




52.2 #iHPart# Natepdepentus u nudpakiys MEXaHHUECKUX BOJTH
523 3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicora ToHa. TemOp 3Byka
DNeKTpOMarHUTHBIE BOJIHBL. Y CJIOBHSI M3ITy4YEHHs 3JIEKTPOMATHUTHBIX BOJIH.
524 B3anmuas opuentanus BekTOopoB E, B M v B 31€KTpOMarHUTHON BOJIHE B
BaKyyMe
CBoiicTBa  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPa)XXeHHE,  MPeIOMIICHHUE,
5.2.5 nosisipu3anusi, nudpakuus, uHteppepeHuus. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJIH
[lkana »neKTpOMarHUTHBIX BOJH. [IprMeHEeHHEe 3IeKTPOMArHUTHBIX BOJH B
5:2:6 TEXHUKE U OBITY
[IpuHuuMnBl paguocBs3u U TeleBUACHUS. Paguonokanus. DIeKTpPOMarHUTHOE
527 3arpsi3HEHUE OKPY KaIOIIEH cpeIbl
TexHudeckue YCTpOMCTBA: My3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYyKOBas
5.2.8 JMarHOCTUKAa B TE€XHUKE W MEIULMHE, paaap, paauonpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun
#HHHPar###OIITUKA
5.3.1 [IpsiMmonuHetHOE pacIpOoCTpaHEHUE CBETA B OHOPOAHOM cpene. JIyu cBera
53 OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne w300pakeHMIT B
' 3:3.2 TJIOCKOM 3epKaJie
533 [Ipenomnenne cBeta. 3akOHBI TPETOMIICHHS CBeTa. AOCOJIOTHBIA IOKa3aTelb

IMPECIOMIICHUSA




[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHBII Yroa mOJHOTO BHYTPEHHETO

534
OTpa)XKeHHUs
5.3.5 Hucniepcus ceera. CiioxHbIN cocTaB Oesoro cseta. L{ser
Cobuparoiue 1 paccerBaronie JMH3bl. ToHKast TuH3a. POKYCHOE pacCTOsSHUE
U ONTUYecKkas cuia TOHKOM JuH3bL. [locTpoeHue wu3o0pakeHuUd B
336 COOMpAIOMMX M pacCeMBaioIMX JuH3aX. @DopMmyna TOHKOH JIHH3BL
VBennuenune, 1aBaeMoe JTMH30M
5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONITUKH
Wntepdepennus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS HAOMIOICHUS
53.8 MakCUMYMOB W MMHUMYMOB B HHTE€P(QEpPEHIMOHHONH KapTHHE OT JIBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Judpakuus cBera. JudpakuvoHHas pemérka. YcloBue HaOIIOACHUSA
539 IJIABHBIX MAKCUMYMOB IIpM NaJACHUM MOHOXPOMAaTHYECKOIrO CBETa Ha
JU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonspusanus ceera
TexHudeckue yCTPOWCTBA: OYKHM, JymHa, QoToanmapar, HTpPOCKIIMOHHbIHI
5.3.11 anmapar, MHKPOCKOI, TEJECKON, BOJIOKOHHAS ONTHKA, JAH(paKIHOHHAS
peLIETKA, TTOJISIPOU
5310 [Tpaktuyeckue padoTel. M3Mepenue nokazatens npeinomieHus. VccnenoBanue

CBOWCTB M300paxkeHni B MuH3aXx. HaOmronenue qucrnepcun cBeTa

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTU




I'paHuubl IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. IloctynaTel Teopumn

6.1 OTHOCUTEILHOCTH: HMHBAapUAHTHOCTb MOJAYJSL CKOPOCTH CBETa B BaKyyMe,
MPUHIUI OTHOCUTEIBLHOCTH DUHINTEITHA
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U COKpallleHue
6.2 JUTHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHUIIbI
CBs13b MaccChl ¢ YHEPTrUEH M UMITYJIHCOM CBOOOTHOM YaCTHUIIbI. DHEPTHUS TTOKOSI
64 CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ©®U3UKA
#i#Par### I JTIEMEHTBI KBAHTOBOM OIITHUKH
®otonbl. Popmyna Ilnanka cBsi3u SHEprUU OTOHA C €T0 YACTOTOH. DHEPTHUs
7 ¥ MMITyJIb¢ (JOTOHA
Otkpeitre u uccnegoBanue poroadpdexra. Onwirer A.I'. CroneroBa. 3aK0OHBI
712 doTorddexra
7.1 VYpaBuenne OitHmreiiHa st Qororddexra.  «KpacHas — rpanunay
713 doTorddexra
7.14 Jasnenue ceera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHUUYECKOE IEUCTBUE CBETA
TexHnuueckue ycTpodcTBa: (OTO3NEMEHT, (HOTOAATUMK, CONIHEUHAs OaTapes,
Lo CBETOIHOJ
7.2 CTPOEHUE ATOMA




Mogens atoma Tomcona. OnbiTel Pe3epdopaa 1mo uccieaoBaHuio CTpOSHHS

72l atoma. [lnanerapnas Mozenb atoma

[Toctynater bopa. M3nydenue u nmornomnieHne (OTOHOB MPH MEPEXOJIE aTOMa C
7.2.2 OJIHOTO YpOBHsI JHEpruu Ha Apyrod. Buasl crnextpoB. CHnexTp ypoBHEH

SHEPrUM aToMa BOJIOpO/a

BonnoBbie cBoiicTBa yactuil. Bosubl ne bpoia. KopmyckynsipHO-BOJTHOBO#
723 nyanusM. Judpakiys 31eKTpoOHOB Ha KpUcTayljaax

CroHTaHHOE W BBIHYXJACHHOE HW3JTydeHHE. YCTPOWCTBO M MPUHIMIT PaOOTHI
7.2.4

nasepa

TexHuyeckue yCTpOMCTBA: CHEKTpalbHBbIA aHaiW3 (CIEKTPOCKOII), Jasep,
723 KBAHTOBBI KOMITBIOTEP
7.2.6 [TpakTuyeckue padotel. HabmroneHne nuHeHYaToro crnekTpa

ATOMHOE AP0

7.3.1 MeTo/ 161 HAOJTFOICHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHUIT

OtkpeiTre paanoakTuBHOCTH. OmnbITel Pe3epdopna mo onpenenennto cocraBa
7.3.2 paguoakTuBHOTO m3nydeHus. CBoilcTBa anbda-, Oera-, TaMMa-U3ITydeHHS.

7.3 BnnsiHne paguoakTMBHOCTH Ha JKHUBBIE OPTaHU3MBbI

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa IeitzenOepra —
733 WBanenko. 3apsy sapa. MaccoBoe unciio spa. M30Tomsl
734 Anbda-pacnia. DIEKTPOHHBIM H TO3UTPOHHBIN OeTa-pacmaa. [amma-

u3NyyeHue. 3aKOH paJJu0aKTUBHOIO pacmaja




7.3.5 DHeprus CBs3U HYKIOHOB B sifipe. SnepHbie cuibl. JlepexT macchl siapa
7.3.6 SnepHbie peakuuu. JleneHue u CUHTES AIEp
Anepubiii peaktop. TepmosmepHblii cuHTe3. [IpobGnemMbl ¥ TEPCHEKTHUBBHI
731 SIIEPHOM YHEPTETUKH. DKOJIOTUIECKUE aCMIEKTHI SIAEPHOM SHEPTCTUKHU
DOnemeHTapHble  4acTUlbl.  OTKpbITHE MMO3UTpoHA. (DyHIaMEHTalbHbIE
738 B3aMMO/JICHCTBUS
TexHuyeckue ycTpoucTBa: J03UMETP, kKamepa BuibcoHa, sIepHBIN peakTop,
739 aToMHas 6om0a
[Ipaktnyeckne pabotel. MccrnegoBanue TpeKoB dYacTul] (MO TOTOBBIM
7.3.10
dororpadusam)
OJIEMEHTbBI ACTPOOU3UKU
Bun 3B&3gHoro neba. Co3Be3ausi, sipkue 3BE3NBI, TUIAHETHI, UX BUANMOE
8.1 JIBUKCHHE
Conueunas cucrema. Ilnmanersl 3emMHO#l rpynmbl. [lnaHeTbI-TUTAHTBI U UX
8.2 CITyTHUKH, KapJIMKOBbIC TuIaHeThl. Masbie Tena COTHEYHON CUCTEMBI
8.3 Connue, dpotocdepa u atmochepa. ComHeuHas aKTUBHOCTh
8.4 Uctounuk sneprun ConHua u 3BE31
3BE3AbI, MX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETHUMOCTb, PaJuycC,
0.5 TeMIeparypa, WX B3aUMOCBS3b. JluarpamMmma «CHEKTpalbHBIA Kilace —

CBCTUMOCTB). 3Bé3I[bI IJIaBHOM IOoCJICA0BATCIIBHOCTH. 3aBHCHUMOCTh «Macca —

CBETHUMOCTB» JIJIs1 3BE3]] INIaBHOM MOCIEA0BATEILHOCTH




###Par###Buytpennee crtpoeHue 3BE37. (CoBpeMEHHBbIC MPEACTABICHUS O

8.0 MIPOMCXOXKIEHNUH U 3BoIroLMH COJHIIA ¥ 3BE3/1. DTambl )KU3HU 3BE3]
Mneunsiii Ilyte — nHama [Mamaktuka. CnupanbHas cTpykrypa ['amaktuku,
8.7 pacripeniesienre 3BE37, raza u nbUtd. [lonoxxenue u aBwxenue CoiHIa B
INanaxTuke. [Tnockas u chepuyeckas moacucTeMsl I agakTHKH
Tuner ramaktuk. Paguoranaktmku w KBaszapbl. UEpHbIE ABIpEl B spax
8.8 raJlakTUK
Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06sa. PazOeranue rajgakTuk.
8.9 Bo3spact u pagnyc Becenennoit, Teopusi bonbmioro B3psiBa. Mojienb «ropsyeit
Bcenennoin». PenukToBoe n3inydeHne
810 MacmrabHass cTpykTypa Bcenennoit. Metaranaktuka. Hepeménusie

po0OJIeMbl aCTPOHOMUU
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