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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CpEAHEro o0Imiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUI M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOM Mporpammsl, npencraBieHHbXx B GI'OC
COQ, a Taxxe ¢ yuétoMm (penepanbHOi paboyeil mporpaMMbl BOCIIUTAHUS U KOHIEMNIIMH MPENnoiaBaHus y4eOHOro nmpeamera
«Pu3uka» B oOpa3zoBaTelbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peanu3ylolIMX OCHOBHbIE 00pa3oBaTENbHBIC
IpPOrpaMMbl.

Copepxanue mporpamMMmbl MO (U3MKE HAMpaBICHO HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOyuaromuxcsa 10-11 knaccoB mpu 00ydeHuUM uX (Pu3Mke Ha 0A30BOM YpPOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
nonaxoja. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusiMm GI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yJbTaTaM OOyuY€HHs, a TaKKe YUYHUTHIBAET HEOOXOJMMOCTh peaju3allid MEXMPEIMETHBIX CBS3el
($U3UKU C €CTeCTBEHHO-HAYYHBIMU y4e€OHBIMU MpeaMeTraMu. B Hel ompenessioTcs OCHOBHbBIE IENH U3ydeHus (U3UKH Ha
ypOBHE cpeaHero oOmero o0Opa3oBaHUs, IUIAHUPYEMBIE pE3yJIbTaThl OCBOCHHS Kypca (PHU3UMKH: JIMYHOCTHBIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

e IUIAaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCIIe MIPEIMETHbBIE Pe3yIbTaThl MO

rojiaMm oOy4eHus;

e cojepkaHue yueOHoro npenMera «O@u3nkay mno rogam oOydeHus.

dusnka Kak Hayka o Haubojee oOLIMX 3aKOHAX MPHUPOAbI, BHICTyIAs B KayecTBe y4eOHOro MpeaMeTa B LIKOJIC, BHOCUT
CYIIIECTBEHHBIN BKJAJ B CHCTEMY 3HaHUI 00 okpyxkaromem mupe. [IIkonbHBIA Kypc GU3UKH — CHCTEMOOOPA3YIOMUNA IS
€CTECTBEHHO-HAYYHbIX YYEOHBIX MpPEIMETOB, MOCKOIbKY (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IMPOILIECCOB U SIBJICHUIA,
MU3y4aeMbIX XUMHUEH, Oumonoruei, ¢usznueckor reorpadueld u actpoHomuen. lcmonb3oBaHME W aKTUBHOE MPUMEHEHHE
¢u3nyecKkux 3HaAHUI OMpeAenseT XapaKTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B cdepe IHEpreTHKH, TPaHCIOpTa,
OCBOEHHSI KOCMOCA, TOJYYEHHMs] HOBBIX MaTepuajioB C 3aJaHHBIMH CBOMCTBAMHU U Jpyrux. M3ydeHwe (PU3MKH BHOCHUT
OCHOBHOM BKJax B (OPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOydarommxcs, B (OpPMUPOBAHUE YMEHHI
MPUMEHSATH HAyYHbBI METOJI TO3HAHHUS MPU BBINIOJHEHUN UMHU YYE€OHBIX UCCIEA0BAHMIA.



B ocHOBy Kkypca (u3uMkM Ais YpPOBHS CpEOHETO OOmero oOpa3oBaHWs TOJOXKEH psi HACH, KOTOPhIE MOKHO
paccMaTpuBaTh KaK MPUHIIUIIBI €T0 MTOCTPOCSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SIBISETCS JTOTMYECKH 3aBEPIIEHHBIM, OH COAECPKUT MaTepHuall U3 BCeX
pas3zaenoB GU3MKH, BKIIOYAET KaK BOMPOCH KIIACCHYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B COOTBETCTBHHM C HEW marepuanl Kypca (Qu3uMKd OOBEAMHEH BOKPYr (U3MUYECKUX TEOPHUH.
Benymum B kypce siBisieTcst popMUpOBaHUE TIPECTABICHNN O CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanmzanus MpennoyiaraeT MCMOJIb30BaHUE TYMAHHTAPHOTO IMOTEHIHana (PU3NIEeCKOn
HaYKH, OCMBICIICHHE CBSI3M Pa3BUTHUSI (U3UKH C Pa3BUTHEM OOINECTBA, a TAK)KE C MHPOBO33PEHUYCCKUMHU, HPABCTBEHHBIMU U
HKOJIOTUIECKUMU TIPOOIEeMaMH.

Hoesn npuxnaonou manpasnennocmu. Kype GU3MKU mpemnonaraeT 3HaKOMCTBO C IMUPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX MPUIIOKCHUN N3YICHHBIX TEOPUH 1 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcsi MOCPEICTBOM BBEJICHHS DJIEMEHTOB COJEpXKAHUS, MOCBAMIEHHBIX HKOJIOTHYECKUM
npoOyiieMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHbl C PAa3BUTHUEM TEXHUKM M TEXHOJIOTHM, a Takke OOCYXIEeHHs TpoOsieM
PaIMOHAILHOTO MPUPOAOIIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

Crep)KHEBBIMH 2JIEMEHTAMU Kypca (PU3MKK HAa yPOBHE CPEIHETO 00IIero oO0pa3oBaHUs SIBISIOTCS (GU3UIECKHE TCOPUU
(popMupoBaHue NpeaCTaBICHUNH O CTPYKTYpE MOCTPOCHHS (PU3UYECKOW TEOpUHU, POIM (PYHIAMEHTATbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, TpaHUIlaX MPUMEHHUMOCTH TEOPHUH, JIJISi OMUCAHUS €CTECTBEHHO-
HAYYHBIX SBJIICHUH U MPOIIECCOB).

CucTeMHO-ACATENPHOCTHBIM TOAX0J B Kypce (U3MKKM peanu3yercss IMpexkae BCEero 3a CyéT OpraHu3aluu
HKCIEPUMEHTANIBHON NEATEIbHOCTH oOydarommxcs. J[ias 6a30Boro ypoBHS Kypca (PU3MKHU — 3TO HCIIOJIb30BAHUE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA00PAaTOPHBIX PabOT, KOTOPBIE B IpOrpaMmMe 1o (Ppu3nke 00bheTMHEHBI B
OOIIMI CIIUCOK YUEHUYECKUX MPAKTHUYECKUX paboT. BrigeneHre B ykazaHHOM MepeyHe J1abopaTopHbIX padoT, IPOBOAUMBIX
Ui KOHTPOJIA W OLIEHKH, OCYIIECTBISIETCS YYaCTHMKaMH OOpa30BaTENIBHOrO IIpoliecca HCXOAs U3 OCOOEHHOCTEH
IUIAHUPOBAaHMUA M OCHamleHus kabuHera ¢usuku. I[lpu sTom oOecmeunBaercsi OBIajgeHUE OOYUYAIOUIUMUCS YMEHUSAMHU
MPOBOJIUTH KOCBEHHbIE U3MEPEHMSI, HCCIEAOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEJIUYUH U MMOCTAHOBKY OMBITOB MO MPOBEPKE
MPEI0KEHHBIX THIIOTE3.



bonbmoe BHUMaHWE yHIENsSeTCs PELUICHUIO PACUETHBIX M KAadyeCTBEHHBIX 3anad. Ilpu sTomM ans pacu€rHbIX 3a1a4
MIPUOPUTETOM SIBIISIFOTCS 3a7]a4M C SIBHO 3aJaHHON (DU3NUYECKOU MOJIEIbI0, TTO3BOJISIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjenia Kypca, TaKk U MHTETpUPYs 3HAHMS U3 Pa3HBIX pa3aenoB. [ KaueCTBEHHBIX 3a1a4
MIPUOPUTETOM SIBIIAIOTCS 3aJjaHUs Ha OOBSICHEHHE MPOTEeKaHUsS (GU3UYECKUX SIBJICHUUA M MPOILIECCOB B OKPY’KAIOIIEH KU3HH,
TpeOyroIue Beioopa Gu3nueckoil MoIeNu JIJIsi CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpeboanusimu GI'OC COO k MartepualbHO-TEXHHUYECKOMY OOECIEUEeHHIO y4eOHOro mpoliecca
0a30BbIl YpOBEHb Kypca (U3UKH Ha YpPOBHE CpeHero oliiero oOpa3oBaHUs JOHKEH U3Y4aTbCsl B YCIOBHUAX MPEIMETHOIO
kaOuHeTa (U3UKH WIK B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOTO IUKiIa. B kabuHeTe
bu3uKHM TOHKHO OBITH HE0OX0aMMOE 1abopaTopHOEe 000PYIOBaHHUE ISl BBHITIOJTHEHUS YKa3aHHBIX B IporpaMme 1o (Gu3uke
YUYCHUYECKUX MPAKTUIECKUX PAaOOT U IEMOHCTPAIIMOHHOE 000pY0BaHHE.
JleMoHcTpanmonHoe ob6opynoBanue (GOPMUPYETCS B COOTBETCTBHHM C MPUHIIUIIOM MUHUMAIBHOW JTOCTATOYHOCTH H
oOecreynBaeT IOCTAHOBKY IEPEUYHCICHHBIX B MporpaMMe MO (U3MKE KIIOUEBBIX JIEMOHCTpALM I HMCCIEIOBaHUS
U3y4aeMbIX SIBJICHUH U MPOIECCOB, SMIUPUUECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHE HUH.
JlaGopatopHoe o0OOpyAOBaHHE I YYEHUYECKUX MpaKTUYECKUX padboT QopMupyerca B BHJIE TEMAaTHYECKHUX
KOMIUIEKTOB M oOOecredrBaeTcsl B pacyéTe OJHOTO0 KOMIUIEKTa Ha JABYX oOOydammwuxcs. TemaTHuecKrue KOMIUICKTHI
nabopaTopHOTrO O0OPYIAOBAHUS JOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM HCIIONB30BAHUU AHAJOTOBBIX U IU(MPOBBIX
npuOOpPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPHUTEIbHBIX CHCTEM B BUIC IIU(PPOBHIX TA0OPATOPHUH.
OCHOBHBIMH LIETISIMUA U3yY€HUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:
e (QopmupoBaHne wuHTEpeca M CTPEMJICHUS OOYyYaIOIMXCS K HAYYHOMY W3YyYCHHIO MPHUPOIbI, pPa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJIe TMO3HAHWS U (HOPMHUPOBAHHE HCCIENOBATEIHCKOTO OTHOIICHHS K
OKPYKAIOIIUM SIBIICHUSIM;

e (QopmMupoBaHre HAYYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa U3Y4YCHHS OCHOB CTPOCHHSI MaTepUu U
(byHIaMEeHTaTbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBanre yMeHUI OOBICHITH SBJICHUS C UCIOJIB30BAHHEM (PU3MUECKUX 3HAHUN M HAYIHBIX JIOKA3ATEIHCTB;

e (opMupoOBaHUE MPEACTABICHUN O POJIU (PUBUKU SISl PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.



JloCcTI)KeHHE JTUX Ielei 00ecrednBaeTcs PelIeHHEeM CIEAYIOIUX 3a]ad B TpoIecce H3ydeHHs Kypca (U3MKH Ha
YPOBHE CPEIHET0 00111eT0 00pa30BaHUSA:

MpUOOpPETeHHE CUCTEMBI 3HAaHUN 00 00MKUX PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIIIOUAs] MEXaHUKY,
MOJIEKYISIPHYIO (PU3UKY, STEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPO(PUHKY;

dbopMupoBaHuE YMEHUM MPUMEHSATh TEOPETUUCCKUE 3HAHUS I OOBIACHEHUSI (PU3NUECKUX SIBICHUM B TIPUPOJIC U JJIS
MPUHATUS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3JIMUHBIX 33/1a4 C SIBHO 3aIaHHON (hU3UUECKOM MOJIEIbIO, 3a/1a4, MO Ipa3yMeBaronX
CaMOCTOSITEILHOE CO3/ITaHne (PU3HMUECKON MOJICIH, aICKBATHON YCIIOBUSM 3a/1a4H;

MOHUMaHHUE (PU3HMYECKUX OCHOB U MPUHIIUIIOB JICUCTBUSA TEXHUUECKUX YCTPONUCTB M TEXHOJOTHUYECKUX MPOIIECCOB, UX
BJIUSIHUSI HA OKPY>KAIOIIYIO CpPEAy;

OBJIQJICHUE METOJaMH CaMOCTOSITEIILHOTO IUIAHUPOBAHHS W TMPOBEJAEHUS (U3UYECKUX SKCIEPUMEHTOB, aHAIN3a |
UHTEpIpeTaui HHPOpMaIUH, OTIPEICIICHHS JOCTOBEPHOCTH MOJIYUYSHHOTO pe3yIbTaTa;

CO3/IaHUE YCJIOBUH IS PA3BUTHS YMEHUN MPOEKTHO-UCCIIEIOBATEILCKON, TBOPUECKON JeATeIbHOCTH.

Ha w3yuyenue ¢usuku (0a30BbI ypOBEHb) Ha ypOBHE CpeaHero odmiero obpasoBaHus otBoauTcs 136 uwacos: B 10
KJ1acce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaracmelii B mporpaMMme 1o (U3MKE IIEPCUYCHb JIA0OOPATOPHBIX M MPAKTHYECKHX pPadOT  sABJSCTCS
PEKOMEHIOBaHHBIM, YYHMTENb JeiacT BBIOOP MPOBEACHHUS J1a0OPATOPHBIX PabOT M OMBITOB C yYETOM HWHIAMBUIYaTbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKAHUE OBYUYEHUA

10 KJIACC
Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 O3HAHUS
®usnka — Hayka o npuponae. HayuHble MeTOnbl MO3HAaHUSA OKpyKaromero mupa. Pomip
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHMS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKeE.
MopnenupoBanue ¢Gu3HUeCKUX SIBICHHH W mpoueccoB. Hayunbie rumnores3sl. dusnueckue
3aKOHBI U TEOPUU. | paHUIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IpUHIIMT COOTBETCTBUS.

Ponp u mecto ¢Qu3zuku B (POPMHUPOBAHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
NPaKTUYECKOUN NEATENbHOCTH JTHOAEH.

Jlemoncmpayuu
AmnanoroBsie U HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYNKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBukeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO IBMKEHUA. CucTeMa OTCUETA.
Tpaekropus.

Ilepemenienre, CKOpOCTh (CpeloHsAsl CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOPEHHUE
MaTepuaJbHONW TOYKH, UX MPOCKUHUHU HA OCH CHUCTEMBbI KoopAauHAT. CIOKEHHE MepeMElleHUuN U
CJIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMPSAMOJIMHEHHOE ABWKeHue. I'paduku 3aBHCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IYTH U NIEPEMELIECHNS] MATEPUAIIBHON TOYKHA OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonmueitnoe nBuxeHue. [[BukKeHME MaTepHalbHOWM TOYKH II0 OKPYKHOCTH C
IIOCTOSIHHOM 10 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTbh, JIMHEHWHAS CKOPOCTh. llepnon n yacrora
oOpatenus. LleHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, JABUKEHUE CHAPSJIOB,
LIEMHBbIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTHUK JIBUKCHHUS.

[IpeoOpazoBaHue NBHKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmtonenue nBuxeHus Tea, OpolIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpanenne ckopocTy npu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEIECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne COOTHOMIEHUSI MEXKIY IMYTAMHU, IPOUJACHHBIMHA TEJIOM 3a IMOCIEI0BATEIIHLHBIE
paBHBIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBMKEHUHM C HAYAJIBHOM CKOPOCTHIO,
PaBHOU HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOTr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHaumn otHocutenbHOCTH ['anunes. [lepsbiii 3akoH HbproToHA. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca Ttema. Cwuna. Ilpunuun cynepno3uuuu cuidl. Btopoir 3akoH HseroTona s
MatepuanibHOM TOUKH. TpeTuii 3akoH HploTOHA [1J11 MaTepUalbHBIX TOUYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokos, ckoibxenusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHUs CKOJILKECHHUS W cuia TpeHus: nokos. Koaddunuent tpenus. Cuna COMpOTUBIICHUS TIPU
JIBW>KEHUH TEJIA B KUJIKOCTHU WJIN rase.

[TocTynarensHOE U BpaniaTeIbHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpauleHus. 1lnedo cuibl. YcnoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue YCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IMOJIINUITHUKY, JIBUXKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena ripu yCKOpEeHHOM MOIBbEME U TTaICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTM CHJI YIPYT'OCTH, BO3HHUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpa3iie, oT ux aepopMalu.

HccnenoBanue yciioBUi paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3axkonvt coxpanenus 6 mexaHuke

NMnynbe MatepuanbHONW TOUKHU (Telia), CUCTEMbl MaTE€pUAIbHBIX TOYEK. VIMIynIbC CUIbI U
M3MEHEHUE UMITYJIbCA TEJIA. 3AKOH COXPAaHECHUSI UMITYJIbCa. PEaKTUBHOE NBUKEHUE.

Pabota cumbl. MOIIHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOM TOYKU. TeopeMa 00 W3MEHEHHHM KHUHETUYECKOMN
SHEPIUHU.

[ToTennuanbhuas >Heprud. [loTeHuManbHas 3HEPTUst ynpyro aeGpopMUPOBAHHON MPYKUHBI.
[loTennuanbHast 3HEPrUs Tena BOJU3U MOBEPXHOCTU 3EMIIH.

[ToTeHnnuanbHple W HEMOTEHUHAIbHBIE CHJIBL. CBS3b PabOTHI HEMOTEHIIMATBHBIX CHJI C
M3MEHEHUEM MEXaHMYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHHUSI MEXaHUYECKOM IHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TeXHUYeCKHe YCTPOMCTBA M IPAKTHYECKOE MPUMEHEHHE: BOJOMET, KOMNEP, IMPYKUHHBINA
MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[Tepexo MOTEHIMATBLHON YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydenne abOCOIIOTHO HEYNPYroro yjaapa ¢ IOMOIIBI JBYX OJWHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

HccnenoBanne cBsi3M pabOThl CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEepruu Teja Ha
IIPUMEPE PACTSIKEHUS] PE3UHOBOTO KI'yTa.

Paznea 3. MoJsiekyasipHasi pu3uKa M1 TEPMOJHMHAMMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIEC TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU U MX OMBITHOE OOOCHOBAHUE.
bpoyHoBckoe aBmxkenue. uddys3usa. Xapakrep ABHKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIECTBA.
Mopenu CTpOCHHS Ta30B, JKUJIKOCTEH U TBEPJIBIX TEJl K OOBICHECHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Moaelneid. Macca u pazmepsl monekyi. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

TernmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana temneparyp Llenscus.

Mogens wupeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KUHETUUYECKON Teopuu
UcaNbHOTO Tas3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHell KHUHETHYeCKOW JHEPruu
TEIUIOBOTO ABWKEHUS yactull rasza. [llkana temneparyp KensBruHa. 1'a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon JlanpTona. M3ompoueccsl B HWealbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BemiecTBa. | 'paduyueckoe MpencTaBieHHWE H30IMPOIECCOB: HM30TepMa, H30XO0pa,
nzobapa.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, Qororpaduu MOJIEKYI
OPraHUYECKUX COCTMHCHUU.



OneiThl 0 1UDPYy3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mopens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, WJUTIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS UI€ATBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmpeneneHue Macchl BO3JlyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHH 00bEma
KOMHATBHI, JJABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUSL Pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoauHamuueckas cucTteMa. BHYTpeHHsiE SHEprus TEPMOJUHAMUYECKONW CHUCTEMBI M
criocoObl e€ m3MmeHeHus. KomnuecTtBo TernoTel U pabora. BHyTpeHHss SHEPTrUsi 0JJHOATOMHOTO
UJeaIbHOTO Ta3a. Buapl Temonepenayn: TENJIONPOBOAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAas
TEIUIOEMKOCTh BelllecTBa. KoauyecTBo TENIOTHI IPH TEIIoNepeiaye.

[Tonsitue 06 aguabaTHOM mporecce. [lepBriit 3aKkoH TepMoguHaMUKU. [I[pruMeHeHre TIEpBOTO
3aKOHA TEPMOJAMHAMUKH K u3ompoiieccam. [ padudeckas uaTepnperaius padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TemoBbie MarmuHbl. [IpuHIUIIBEI AeMCTBUS TEIUIOBBIX MamiuH. [Ipeobpa3oBaHus sHEpruu B
TerioBbIX MamuHax. Koadduiument nonesnoro aeiicteus teruioBoi Mamuubl. [lukn Kapro u ero
K03 (HUIMEHT MOJIE3HOTO AEUCTBHS. JKOIOTHUECKHE MPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoiuCTBa U MPAKTUYECKOE TPUMEHEHHE: ABUTAaTENb BHYTPEHHETO CTOPaHHs,
OBITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpPEHHEH SHEPrUM Tejla TPHU COBEPIICHWU pPalbOTHI: BBUIET MPOOKU U3
OYTBUIKM TIOJ JEHCTBHEM C)KaTOrO BO37yXa, HarpeBaHue s¢dupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTPALINS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIepaTypbl) Tella NpH TEeIIoNepeaaye.

OnbIT 0 aabaTHOMY PaCIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEsl BHYTPEHHETO CTOPaHusl, PEAKTUBHOIO JIBUTATEI.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Dazoevie nepexoovt

[TapoobOpa3zoBanue u koHaeHcanus. Mcnapenne u kunerne. AOGCONMIOTHAS U OTHOCHTEIIbHAS
BIIQXKHOCTh BO3AyXa. HacebllieHHbIN map. YaenpHas Teruiora mnapooOpa3oBaHUsA. 3aBHCUMOCTH
TEMIIEPATYPhl KUTICHUS OT JIaBJICHMUSI.

TBépnoe teno. Kpucraminueckue nu amopdHbie Tena. AHU30TPONUSI CBOMCTB KPUCTAJUIOB.
Kunkue kpuctamisl. CoBpeMeHHblE MaTepuainbl. [lmaBneHne u KpucTtamnuszauusd. Y IelbHas
terioTa riaBieHus. Cyoaumarusi.



YpaBHeHME TENI0BOrO OajaHca.

TexHuuecknue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M ICHUXPOMETD,

KaJIOpUMCTP, TECXHOJIOTMHU IMOJYUYCHHA COBPECMCHHBIX MAaTCpUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
W HAHOTCXHOJIOTHUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.
JlemoHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 0THOCUTETLHON BIAXXHOCTH BO3IyXa.

Paznen 4. dnekTpoguHamMuka

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tel. OJeKTpuyeckui 3apsia. JIBa Buaa DSIEKTPUYECKUX  3apsijIoB.
[TpoBOAHUKH, TUAIEKTPUKHU U MTOTYIPOBOJIHUKHU. 3aKOH COXPAHECHHS JICKTPUUECKOTO 3apsiia.

BzanmopeiictBue  3apspoB.  3akoH  Kynona. TouyeyHbI  DJIEKTPUYECKUH  3apsn.
Onektpuueckoe tmone. Hanpsok€HHOCTh dnekTpuyeckoro mnois. llpuHnun cynepno3unuu
ANEKTPUYECKUX MoJeH. JINHUM HaNpsSy)KEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PaGota cun snexkrpocratnueckoro noid. [lotenmuan. Paznocts norennuanos. [IpoBoaHuku
U JUDJIEKTPUKU B DJIEKTPOCTATUYECKOM MoJ€e. [[ruanekrpuyeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. OHEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATOpa. OHEprus
3apsHKEHHOT0 KOHJIEHCATOPAa.

TexHuueckne ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: DSIJIEKTPOCKOM, 3JIEKTPOMETD,
AIEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHHE JIIEKTPONpPHOOPOB, KOHACHCATOP, KOMHUPOBAIBHBIN
arnmnapar, CTPyMHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT IEUCTBUS 3IEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B AJIEKTPOCTATUYECKOM IIOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlUTa.

JIUAIEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTbD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAU IJIACTUH, PACCTOSHUS
MEKly HUMU U JTU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuynlx cpeoax



DJIEKTPUYECKU TOK. YCIIOBHUSI CYHIECTBOBAaHMS JJIEKTPUYECKOrO TOKa. MCTOUHMKHM TOKa.
Cuna Toka. IlocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTKa LEMu.

DJIIEKTPUYECKOE COMPOTUBIICHHE. Y IEJIbHOE CONPOTUBIICHHE BemecTBa. [locnenoBarensHoe,
[apajuieNIbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlennia. MOITHOCTh 3JIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYIIASI CUJIa U BHYTPEHHEE COINPOTUBICHUE MCTOYHHMKA TOKA. 3akoH OMma 1jis
MOJIHOM (3aMKHYTO#) anekTpuyeckoit renu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsI TPOBOJAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTH CONMPOTHBIICHUS METAJLIOB
OT TeMIepatrypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYyUYKOB.

[TonynpoBoguuku. CoOCTBEHHAass W MPUMECHAs MPOBOJUMOCTh  IMOJIYNPOBOHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUUYECKMM TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JYccoLUanus. JIEKTPOIIU3.

DNeKTpUUYECKU TOK B razax. CamMOCTOSITENIbHBIM U HECAMOCTOATENIBHBIN pa3psa. MosHus.
ITna3ma.

TexHuueckue yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, peOCTar,
UCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPHUOOPHI, AIIEKTPOOCBETUTENBHBIE MPUOOPHI,
TEPMOMETpP  CONPOTHUBJICHHUS, BaKyyMHBIA  JHOJ, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
NOJIYIIPOBOJAHUKOBBIN TUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCUMOCTh CONPOTHUBICHUS LUWIMHAPUYECKUX MPOBOAHUKOB OT [JIMHBI, IUIOLIAAU
MONEPEYHOT0 CEYEHUSI U MaTepHala.

CmemaHHOE COeAMHEHNE MPOBOAHUKOB.

[IpsiMoe wW3MepeHHe >ICKTPOABMKYIIEH Cuiibl. KOpOTKOE 3aMBbIKaHHE TaIbBAHUYECKOTO
AJIEMEHTA Y OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUS] METAIIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia v MPOBOJAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 3neKTpoABUKYIIEN CHIIBI HCTOYHUKA TOKA M €T0 BHYTPEHHETO COITPOTUBIICHUS.

Hab6moneHne smekTpoaunsa.

MexknpeaMeTHbIe CBA3H



N3yuenne kypca ¢usmku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C yYETOM
CONIepKATEeIbHBIX MEKIIPEAMETHBIX CBS3€d C KypcamMd MaTEeMaTHUKWA, OHWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAay4YHOIO ITO3HAHMS:
SBJICHWE, HAy4HbIH (HaKT, TUIOTe3a, (U3MYECKas BEIWYMHA, 3aKOH, TCOpHUs, HaOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, HU3MEPCHHUE.

Mamemamuxka: penieHne CUCTEMbl YpaBHEHUM, TUHEWHas QyHKIuUs, mapadonia, runepoona,
UX TpauKH U CBOWCTBA, TPUTOHOMETPpHUYCCKUE (QYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXJICCTBO, BEKTOPHI M HMX TPOCKIMH Ha OCH KOOPJIWHAT,
CJIOKEHHUE BEKTOPOB.

Buonocusi: MexaHWYeCKOEe IBIWKEHUE B KUBOW mpupoje, nuddys3us, ocMoc, TEIIooOMeH
’KUBBIX OPTraHU3MOB (BHIbI TEILIONEpPEIadH, TCIJIOBOC PABHOBECHUE), DJICKTPUUYCCKUEC SBICHHS B
YKUBOM MPUPOJE.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJb BEIIECTBa,
MOJIIpHAsT Macca, TEIUIOBbIC CBOWCTBA TBEPABIX TEJ, JKHJIKOCTEH W Ta30B, JJICKTPHYCCKHUE
CBOMCTBA METAJIOB, JICKTPOJIMTHYSCKAS TUCCOIMAIINS, TaIbBaHUKA.

Teoepacghus: BIaXKHOCTh BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBWKCHHI C WCITOJIB30BAaHUEM MEXAHHM3MOB, YUYET TPCHUS B
TEXHUKE, TMOJAIIWIHUKHN, HCIOJIb30BaHHE 3aKOHA COXpAHEHHUS HUMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), J[ABUTATENb BHYTPEHHErO0 CropaHus, TMapoBas TypOWHa, OBITOBOU
XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUM TOJYYEHHUs] COBPEMEHHBIX MAaTepUajoB, B TOM YHCIIE
HAaHOMATEepUaJIOB, W  HAHOTEXHOJOTMH,  JJIEKTPOCTaTHYEeCKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB,  KCEPOKC, CTPYHHBIM MpUHTEp, DJIEKTpoHArpeBaTesbHble  IPHOOPHI,
AIIEKTPOOCBETUTEIbHBIEC IPUOOPHI, TATbBAHUKA.



COIAEPKXAHUE OBYUYEHUASA

11 KITACC

Paznen 4. JinekTpoauHaMHuKAa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThl. B3anMoieicTBHE TOCTOSIHHBIX MArHUTOB. MaruutHoe mnoJie. Bektop
MarHuTHOM WHAYKUMHW. [IpyuHOMI CyNepno3uiUy MAarHUTHBIX TMoJie. JIMHMM MAarHuTHOMN
uHAyKIuKU. KapTuHa TuHui MarHUTHOM MHAYKIMU MO TOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1oJIe MPOBOJHMKA C TOKOM. KapThHa JIWHMN WHAYKIUUA MAarHUTHOTO ITOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHUKA M 3aMKHYTOI'O KOJBLIEBOIO NPOBOJHWKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaelicTBie IPOBOIHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna Jlopeniia, e€ MOAyJb U HanpaByieHUE. J[BUKEHUE 3apsKEHHON YacTUIBI B OJTHOPOJHOM
MarHuTHOM MoJje. Pabota cumnsl JlopeHia.

SIBrieHME  INEKTPOMArHUTHOM MHAYKUMH. [IOTOK BekTOpa MAarHUTHOM HWHIAYKIMH.
DNEeKTpOABWKYIIAsl CUJIa UHIYKIIMU. 3aKOH 3J€KTpOMarHuTHoi unaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe Tmosie. OJIEKTPOABHXKYIAs CUJAa HHAYKIMA B TPOBOJHUKE,
JIBHKYIIEMCS MOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM ITOJIE.

ITpaBuno Jlenua.



NHayKTUBHOCTD. SIBIEeHME CAMOMHIYKIIMU. DNEKTPOABUKYIIAs CHJIA CAMOUHIYKIIWH.

DHEPrusi MArHUTHOTO TMOJI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOHUCTBA M MPAKTHYECKOE TMPUMEHEHHWE: TOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUTHI, AJIEKTPOIBUTATENb, YCKOPUTEIHN AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIuHUM MHIYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHa Ha HOHBI AIEKTPOJIUTA.

SBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[Tpasuiio Jlenna.

3aBUCUMOCTD JJICKTPOABIKYIIEH CUJIBI MHAYKIUM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
IIOTOKa.

SIBeHrEe CaMOMHIYKIIHUH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3ydyeHrne MarHuTHOTO TOJISl KATYIIKA C TOKOM.

UccnenoBanue AeHCTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHIYKIIWH.

Paznen 5. KosneOanus u BOJIHBI
Tema 1. Mexanuueckue u I1eKmMpoOMazZHUNHbLE KOJ1€0AHUA
KonebarenpHnas cucrema. CBOOOJHBIE MEXaHMYECKHE KojeOaHusA. [ apMoHHUYecKue
konebanuda. Ilepumon, wuactora, ammiutyna u (aza konedanHuil. [IpyXKUMHHBI MasiTHUK.
MaremaTuueckuii MasiTHUK. Y paBHEHUE FrapMOHUYECKUX KosieOanuil. [IpeBpamienre snepruu npu
rapMOHUYECKUX KOJeOaHUSX.

Konebarenpubiii koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B HICAUTHHOM
KoJIeOATeIbHOM KOHTYpEe. AHQJIOTHS MEXKIY MEXaHHYEeCKHMMH U AJIEKTPOMAarHUTHBIMHU



koneOanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUs SHEPIHMM B MJI€AJbHOM KO0JIe0aTeIbHOM
KOHTYpE.

[IpencraBieHne 0 3aryxarolmux KojeOaHUsX. BbIHYXJEHHbIE MEXaHWYECKHE KOJeOaHUs.
Pe3onanc. BeiHyX/I€HHBIE JIEKTPOMarHuTHbIE KoJeOaHusl.

Ilepemennblii TOK. CUHYCOMAAIBHBIA NEPEMEHHBIH TOK. MOIIHOCTH NEPEMEHHOIO TOKA.
AMILTUTYIHOE U ICUCTBYIOIIEE 3HAUEHHE CHIIBI TOKA U HAPS>KEHUS.

Tpancdopmatop. IlpousBonctBo, mnepegada MW MNOTPEOJICHHE HIIEKTPUYECKOM HHEPTHUU.
DKOJIOTUYECKUE PUCKUM TPU MNPOU3BOJACTBE ANEKTpodHepruu. KynbTypa HCHOIb30BaHUS
AIIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: dJIEKTPUUECKUN 3BOHOK, T€HEepaTop
NEePEMEHHOT0 TOKa, TUHUU JIEKTpoNepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeabHON CUCTeMBbl (NMPYKUHHBIA WIM MaTeMaTH4eCKU
MasITHUK).

HaGmonenue 3aTyxaronumx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYXACHHBIX KOJIEOaHUI.

HaGmonenue pe3oHanca.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuwtorpaMMbl — (3aBUCUMOCTH  CWJIBI  TOKa M HANpsDKEHHUS OT  BPEMEHM) U
AJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHCc mpH TOCIENOBATEIBHOM COECIWHEHHH PE3UCTOpA, KaTyIIKH WHAYKTUBHOCTH M
KOHJEHCAaTOpa.

Mopneinb TUHUM 3JEeKTpOoNnepeadn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaNbIX KOJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBaHne NEPEMEHHOIO TOKAa B LENHM W3  IIOCJIENOBATEIBbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE GOTIHbL

MexaHndeckue BOJIHBI, yCia0BHUs pacnpocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHHs U
mivHa BoiHbL.  [lomepeunble u  mpoponbHble BonHBL WHTepdepennus u  audpakuums
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.



DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JIYYCHHUS JJIEKTPOMArHUTHBIX BOJIH. B3ammuas
opueHTaius BekTopoB E, B, V B anektpomarautHoi BoiaHe. CBONMCTBA 3JIEKTPOMArHUTHBIX BOJIH:

OTpaX€HHE,  TpelioMJieHHe, nossipuzauus, audpaxuus,  uHTepdepeHuus.  CKOPOCTh
AJEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMarHUTHBIX BOJH. [IpUMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI paguOCBs3U U TelneBUAeHU. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIEH CPE/bl.

TexHuuyeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHble HHCTPYMEHTHI,

yIbTPa3BYKOBasi JUArHOCTHMKA B TEXHUKE WM MEAMIIMHE, pajap, PaauonpuéMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mtomeecst Tesio kak MICTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MpesioMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeniinu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenne cBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOM
KOJIeOaHMUIA.

HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXeHUE, MIPEIOMIICHHE, MOJISIpU3alus,
nudpakius, uHTepepeHITus.

Tema 3. Onmuxka

I'eomeTpuueckas onrtuka. [IpsMoMHETHOE pacIpPOCTPAHEHUE CBETA B OJHOPOJHOM CpeEle.
Jlyu cBera. ToueyHbIli HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBera. llocTpoeHne u300pakeHUl B TUIOCKOM
3epKae.

[Ipenomiienue cBera. 3aKOHbBI IPEIOMIIEHUS CBETa. AOCOJIIOTHBIN OKa3aTeNb MPEJTOMIICHHUS.
ITonHoe BHyTpeHHEee oTpakeHue. [IpenesbHbIN yrodl MOJTHOr0 BHYTPEHHETO OTPAKECHUS.

JHucniepcus cBeta. ClIoKHBIN cocTaB Oemoro ceera. L[BeT.

ColOuparomiue u pacceuBaroniue JAuH3bL. ToHKass nnH3a. DOKYCHOE pACCTOSIHUE U
onTHYeCcKasi cujia TOHKOUW nuH3bL. [locTpoeHne n3o0pa)keHuil B COOMPAIONINX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.



BonnoBass ontuka. WuaTtepdepenuus cBeta. KorepeHTHbIE UCTOYHHKHU. Y CIOBHS
HaOJII0/ICHUS] MAKCUMYMOB M1 MHUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTUHE OT JABYX CUH(DA3HBIX
KOT€pEHTHBIX HCTOYHUKOB.

Hudpakuusa csera. {udpakunonHas pemérka. Y ciioBue HaOM0ASHHS TJIaBHBIX MAKCUMYMOB
NP NaJIEHUA MOHOXPOMATHYECKOT'O CBETa HA TUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: OYKH, Jiymna, (oToamnmapar,
MPOCKIIMOHHBIN amnmnapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAS ONTHKA, TU(PPAKIIUOHHAS pelIéTKa,
TTOJISIPOHU L.

Jlemoncmpayuu

[IpsMOnMHENHHOE pacnpoCTpaHEHHE, OTPAXKEHHE U IMpeJomiileHHE cBeTta. Onruueckue
npuOopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Moieslb CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOoNa.

HaGmonenne naTepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEMIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3Mmepenue nokasaresns NpeoMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

HaGmronenune nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crieNMATbLHON TEOPUM OTHOCUTEIBHOCTH
['panunbl NMPUMEHUMOCTH KJIACCHYECKOM MexaHWuKHW. [locTynarel crnenuanbHOW TEOpUU
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTH MOAYJIA CKOPOCTM CB€Ta B BaKyyMmMe, IPUHLMI
OTHOCHUTEJIbBHOCTH DUHILITEHHA.
OTHOCUTENBEHOCTH OJHOBPEMEHHOCTU. 3aMeIJIEHUE BPEMEHU U COKPAIIEHUE JITTUHBI.
DHeprusi U UMNYJIbC PEASITUBUCTCKONW YACTHUIIBI.
CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbl. DHEPTHS MTOKOSI.

Pazgea 7. KBanToBas pusuka
Tema 1. Inemenmot K6anmoeoil OnMuKU



®oronsl. Popmyna [lnanka cBs3u 3Hepruu (HOTOHA C €ro YacTOTOM. DHEPrusi U UMITYJIbC
¢dboToHa.

OtkpseiTre 1 uccienoBanue porodpdexra. OnbiTel A. I'. Croneroa. 3akoHbl poTordpdekxTa.
VYpaBHenue DiiHmTeiHa 11 pororddexra. «KpacHas rpanuna» potodddekra.

JlaBnenue ceeta. OnwiThel I1. H. JleGenena.

XHUMUYECKOE NEUCTBUE CBETA.

TexHuuyeckre ycTpoiicTBAa M NPAKTHUYECKOE NpUMEHEHHe: (POTO3IEMEHT, (POTOAATUUK,
COJIHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03p(HeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

Uccnenoranue 3akoHOB BHelIHero GoTodd dekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Omnwitel Pesepdopna mo paccesnuro o -gactuil. [lnanerapHas
mozenb atoma. [loctynatel bopa. U3nyuenne u morsomienre (GOTOHOB MPU MEPEXoje aToMa ¢
OJIHOTO YPOBHS PHEPTUM Ha Jipyroil. Buasl cnektpoB. CieKTp YpOBHEHN SHEPrUU aToMa BOJIOPOAA.

BousHoBbie cBOMCTBa yacTull. BonHsl e bpoiiis. KopnyckynsipHO-BOJTHOBOM JTyallu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckne yCTpPOWCTBA UM NPAKTUYECKOE TMPUMEHEHHUE: CIEKTPAJIbHBIM  aHan3
(cTieKTpOCKoOIT), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmoneHne MMHEHYaThIX CIIEKTPOB H3IyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Hab6mroneHne mMHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, TOKA3bIBAIOIIHE CIOXKHOCTh CTpOoeHUs Anpa. OTKpbITUE PAIUOAKTUBHOCTH.
OmnswiThl Pe3epdopaa mo omnpeaeneHruo cocTaBa paguoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oeta-, raMmma-u3ny4yeHus. BiusHue paarnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA M HeWTpoHa. HyknoHHast moaens siapa ['elizenOepra—Banenko. 3apsn
aapa. MaccoBoe uncino sapa. M30tomnsl.

Anbda-pacman. DIEKTPOHHBIM W TMO3UTPOHHBIA OeTa-pacman. [amma-u3mydeHue. 3aKoH
PaaMOaKTUBHOTO pacmnaja.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl spa.

SAnepHble peakuuu. JleneHne u CUHTES sIEp.



SAnepubiii  peakrop. TepmosnepHblid cuHTe3. IIpoOnembl W MEpCHNEKTUBBI  SAECPHOU
DHEPIrEeTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPIETUKH.

OneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALUN AIE€MEHTAPHBIX YaCTHUL.

dyHaaMeHTaabHble B3auMoaeicTBus. EnuHCcTBO hrsnueckoil KapTUHBI MUpA.

TexHuueckne ycTpOWCTBAa M MPAKTUUYECKOE NPUMEHEHHE: NO3UMETp, Kamepa BuubcoHna,
AJIepHBII peakTop, aroMHast bomoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zges 8. DieMeHTBI acTPOHOMUM U acTPOPUIMKH

Drtansl pa3BuTUA acTpoHOMUH. [IpuKiIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMMUM.

Bun 38é31H0r0 Heba. Co3Be3aus, IipKue 3BE3/bI, IUNIAHETHI, UX BUAUMOE JIBHUIKECHUE.

CosHeuHasi cucTeMa.

Connne. ConHeyHas akTUBHOCTh. HMctounuk sHepruum ComHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE€ XapaKTEPUCTUKU. JlnarpaMma «CHEKTPAIbHBIN KJIACC — CBETUMOCThY». 3BE3/1bl TJIABHOM
[OCJIEIOBATENIBHOCTH. ~ 3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JJIA  3BE3N  TJIABHOM
NOCJIEIOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE MPEICTABICHHUS O
IPOUCXOKAEHUU U 3BOToLNN CoHIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Muieunsiii [1yTs — Hama "anaktuka. [lonoxenue u asuwxenue ConnHna B ["amaktuke. Tumbl
rajakTuk. PaguoramakTuku v kBa3zapbl. YEpHbIE IBIPHI B Apax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa66ma. Pazberanue ramaktuk. Teopus
bosbmioro B3peiBa. PenMkTOoBOE M3ITydeHUE.

Macmra0Hnas cTpyktypa Beenennoit. MeraraigakTuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronennsi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX TMPHUIOKEHUN
JUTSL OTIPEJICIICHHSI TIOJIOKEHHSI HeOECHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3US
CeBepHOro noyrymapusi U spKue 3BE3/1bl.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [TyTu.

O06o0aromee MOBTOPEHUE

Pons ¢u3ukm W acTpOHOMHUHM B DSKOHOMHUYECKOW, TEXHOJOTHUYECKOH, COIMAIBHON U
ATUYECKON cepax JAesITeIbHOCTH YeTI0OBEKa, POJIb U MECTO (PM3UKHU M aCTPOHOMHH B COBPEMEHHOMN
HAy4YHON KapTWHE MHpa, poJib (U3UYECKOW Teopurn B (HOPMHUPOBAHUU TIPEICTABICHUN O
(bu3uYecKoll KapTHHE MUpa, MECTO (U3MUECKOW KapTUHBI MHUpa B OOIIEM Sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

Me:xknpeaMeTHblIe CBA3H



N3yuenue kypca ¢usuku 0Oa3oBoro ypoBHA B 11 Kimacce ocCylIecTBISETCS C y4ETOM
COJIepKaTeNbHbIX MEKIPEAMETHBIX CBA3€H C KypcamMd MaTEeMaTUKW, OWOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAay4YHOIO ITO3HAHMS:
ABJICHUE, HAy4HbId (aKT, rumnoresa, (u3nuecKkas BeIMYMHA, 3aKOH, TEOpHs, HaONIOIEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYEeCcKue (YHKLIHU: CHUHYC,
KOCHUHYC, TaHT'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI M HX
MPOEKIIMM HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIE 3JIEMEHTapHbIX (DYHKIIMIA,
MPU3HAKH MOJ00US TPEYTOJIbHUKOB, ONPEETICHUE TUIOMIAAH TIOCKUX (GUTYp U 00bEMA Tell.

buonozus: >nekrpudeckue sSIBIECHUS B )KMBOW MPHUPOAE, KoJeOaTelbHbIE IB)KEHUS B )KUBOM
MPUPOJE, ONITUUECKUE SIBJICHUS B )KUBOU MPUPOJIE, ICUCTBUE paJuallii Ha )KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTaJUIMuecKas CTPYKTypa TBEPABIX Tel,
MEXaHM3Mbl 00Pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MJIM, 3JIEKM MAarHUTHBIX Py, (OTOCHEMKA 3E€MHOMN
MOBEPXHOCTH, MPECKA3aHUE 3EMIICTPSICCHUI.

Texnonoeusa: AVMHUU DIIEKTpOIEpenad, TeHepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEINb,
UHAYKIIMOHHASl T€4Yb, pajap, paJuoNpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neusb,
INPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA IMTPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «@Pu3nka» Ha ypoBHE cpelHero oOiero oopazoBaHusi (0a30BbIil ypOBEHb) IOIKHO
00ecTeunTh TOCTUKECHHUE CICAYIOMNX TUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHS y4eOHOro mpeamera «Du3MKa» TOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEW TO3WIMEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHHMX YOEXKIECHUHA, COOTBETCTBYIOIIUX TPAJMIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o01ecTBa, pacHIMPEeHUE KU3HEHHOTO OIMbITa M OIbITAa JEATEILHOCTH B IPOIECCE peai3alldd OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU IESTEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3UIIUU OOYyYaIoOIIerocs KaK aKTMBHOTO W OTBETCTBEHHOTO YJI€HA POCCHMCKOTO
00IIIeCTBa;

IPUHATHE TPATUITUOHHBIX O0IIEYETOBEYSCKIX TYMAaHUCTUUCCKUX M JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEILHOCTh B HHTEPECAaX TPaKIaHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIIPABICHUHU
B 00pa30BaTeIbHON OpPTaHU3aINH;

YMEHHE B3aMMOJICCTBOBATH C COIIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKITUSIMH M HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh POCCUUCKOM Ipak JaHCKOW MIACHTUIHOCTH, MATPHOTHU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSIM POCCHUHUCKUX YYEHBIX B 007acTH (DU3UKHU U
TEeXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:



c(OPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO ITOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAIMIO M IIPUHAMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI ¥ IEHHOCTH, B TOM YHCJIE B JAEITEIBHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OyIyIIEro;

4) 3¢TEeTHYECKOr0 BOCITUTAHUA:

HCTETHYECKOE OTHOIIEHHE K MUPY, BKIIFOYask 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIETr0 (GU3HUECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEPEC K pasindHbIM chepaM npodeCCHOHATBHON AEITEIbHOCTH, B TOM YKCJE CBS3aHHBIM C (PM3MKONW U TEXHHKOHM,
yMEHHE COBEPIIATh OCO3HAHHBIN BEIOOD Oy ayIe MpohecCHr U pealn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (QU3UKU HA MIPOTSHKEHUH BCEH JKHU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH SKOJOTMUYECKOM KYIBTYPhI, 0OCO3HAHKE TTI00AIBHOr0 XapakTepa 3KOJOTHUECKUX IIPOOIIeEM;

[UIAHKPOBAHKME M OCYIIECTBJIEHUE NEHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS IIEJEH YCTONYHMBOTO Pa3sBHTHUS
4eJI0BEYECTBA;

pacIINpEHKE OIbITA IeITEIPHOCTH DKOJOTMUYECKOM HAPAaBIEHHOCTH Ha OCHOBE MMEOIIUXCS 3HAHMIA 110 (DU3HUKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3NIECKON HAYKU;

OCO3HAHKE LIEHHOCTH HAYYHOH HESTEIHHOCTH, TOTOBHOCTH B IPOLIECCE U3YyUCHHS (DU3UKH OCYIIECTBIISATH IPOEKTHYIO H
UCCIIEI0OBATEIBCKYIO JEATEILHOCTh HHNBHIYAIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue aeicTBUS:
CaMOCTOSITEILHO (hOPMYIIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEICIIATh LEIN ICATeIIbHOCTH, 3aJ]aBaTh apaMeTPbl U KPUTEPUU UX JOCTHKECHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B paCCMaTPUBAEMbIX (DU3NUECKUX SIBICHUSX;

pa3palaTbiBaTh IJIaH pEIICHUST TPOOJeMbl C Y4ETOM aHalv3a HMMEIOIUXCS MATePUANIbHBIX M HeMaTepHATbHBIX
pECYpCOB;

BHOCUTH KOPPEKTHUBBI B JAECATEIBLHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJBTATOB LIENISIM, OLICHUBATh PUCKHU IMOCIEICTBUN
NESATENbHOCTH;

KOOPJIMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUAX PEATbHOTO, BUPTYATLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEeM.

Ba3oBble nccienoBaTebCcKue 1eiiCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3MUECKON HAYKH;

BJIAJICTh HABBIKAMHU Y4YeOHO-UCCIIEIOBATEIBCKOM U TMPOCKTHOW ACATEILHOCTH B 00JacTh (DU3UKH, CIIOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOMCKY METOJIOB pelIeHus 3a7a4 (GU3UIECKOTO COJepKaHUs, IPUMEHEHUIO Pa3IMYHBIX
METOJ0B MO3HAHUS;

BJIa/IETh BUJAMU JIEATEILHOCTH IO TOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIlluy, MPeoOpa30BaHUI0 U PUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX CUTYAIMAX, B TOM YKCJIE TIPU CO3/IaHUU yU4EOHBIX MMPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBJIAATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/1ady, BBIABUTAaTh TMIOTE3y €€ pEUICHUs, HaXOIUTh
apryMEeHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPKIACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PEUICHNUS;

aHAJM3HPOBATh IOJIYYEHHBIE B XOJ€ PEIICHHS 3aJaud pPe3yJbTaTbl, KPUTUYECKA OLIEHUBATh HX JOCTOBEPHOCTb,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B OOPA30BATEIbHON JESITEIILHOCTH, B TOM YHCIE TMPU HU3YyYCHUU
buzuky;

JIaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUYECKYIO 00JIACTh KU3HEACSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTHHAIBHBIE TTOAXO0AbI U PEUICHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ ungopmaumeii:



BIAJCTh HAaBbIKAMU TMONY4YeHUS uWHOOpMAu (QHU3UIECKOTO COJICpKAaHUS U3 WMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATh TMOWCK, aHaIW3, CHCTEMATH3aIlMI0 M HWHTEPHpPETAHi0 HHPOPMAIUK pPA3IMYHBIX BUIOB U
dbopm npeacTaBIeHUS,

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh CpPEICTBAa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pENICHUU KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPTaHHW3AIMOHHBIX 3aJad C COOJIFOJICHMEM TPEOOBAHHMA SPrOHOMHUKH, TEXHHKH OE30MacHOCTH,
TUTHCHBI, peCypcocOepe:KeHHUsI, MPABOBBIX M ATUYCCKUX HOPM, HOPM WH(DOPMAITMOHHOW 0€301TaCHOCTH;

co3/aBaTh TCKCThI (PU3NYECKOTO COJACPKAHUS B Pa3IUYHBIX (popmaTax ¢ ydéToM Ha3HAuYeHUs WH(DOpPMAIUU U IICJICBOU
ayJIMTOPHUH, BEIOMPAs ONTUMAIBHYIO (DOPMY MPEACTABICHHUS M BU3yaJIU3alliy.

KoMMyHuKaTHBHBIE YHUBePCAJbHbIE Y4eOHbIE IeCTBUSA:

OCYIIECTBIISITH OOIIIEHUE Ha YpOKax PU3MKHU U BO BHEYPOUHOU JI€SITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYyallui U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M MCIOJIb30BaTh MPEUMYINECTBA KOMaHAHON U UHANBUAYaITbHON paOOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBHI C YY4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)JI0ro ujeHa
KOJUIEKTHUBA;

OPUHUMATh LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JNCHCTBUA MO €€ JOCTHKECHHIO:
COCTaBIIATh TUIAH NIEUCTBUI, pACIpENeNATh POJM C YYETOM MHEHUH YYaCTHHUKOB, OOCYXKIATh PE3yIbTaThl COBMECTHOU
paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla M KaXKIOTO ydYacCTHMKA KOMaHABl B OOIIMIA pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE MTPOEKTHI, OLICHUBATH UJICH C TO3UIIMY HOBU3HbBI, OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUAX, HOPOSBISITE TBOPYECTBO U
BOOOpakeHHEe, ObITh HHUITHATHBHBIM.



PeryasiTuBHbIe YHHBepcaJIbHbIE YUeOHbIe AelicTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITH TO3HABATEIbHYIO JEATENBHOCTh B O0JACTH (U3UKM U aCTPOHOMHUH, BBISBIATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHHs PacYE€THBIX M KAueCTBEHHBIX 3a/lay, IUIAH BBIMOJHEHUS MPAaKTHYECKOU
paboThl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOYTEHHI;
J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
pacIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUMH;
JIeNaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEILICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYIUIMU B 00JacTH (PU3UKHU, MOCTOSHHO TIIOBBIIIATh CBOWU
00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, 3MOIIMOHATIbHBIN HHTE/JIEKT:
JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJIbTATOB
LEJIsIM;
BJIJIETh HABBIKAMM I103HABATEIBHON peIIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIM U MBICIUTENIBHBIX IPOLIECCOB,
UX pPe3yJbTaTOB U OCHOBaHUM;
UCIOJIb30BaTh NPUEMBI PEIIEKCUN [T OLIEHKU CUTYallUH, BBIOOpa BEPHOTO PELICHMS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHMS 10 UX CHHKEHHUIO;
IIPUHUMATh MOTHUBBI U APTYMEHTBHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;
IIPUHUMATH Ce0sl, IOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U apPIYMEHTHI IPYTUX IPH aHAIU3€E PE3YJIbTATOB JEATEIbHOCTH;
NpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.
B mporuecce AOCTHXKEHUS TUYHOCTHBIX PE3yNbTaTOB OCBOEHUS MPOrpaMMBbI MO (PU3HKE AJI YPOBHS CPEIHETO OOIIEero
00pa3oBaHUs y 00YYaIOIINXCSl COBEPIICHCTBYETCS 3MOIIMOHANbHBIA HHTEIJIEKT, MPENoaraionuil CQOpMUPOBAHHOCTD:



CaMOCO3HAHUs, BKJIIOYAIOIIEI0 CIOCOOHOCTh IOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHUE, BHUJETh HAIpPaBJICHUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOM cepbl, ObITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKJIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHHE,
CIIOCOOHOCTD aJJalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOMIEH CTpEeMJIEHHE K JOCTM)KCHHMIO LIEM U YCIEeXy, ONTUMH3M, UHHUIIMATHUBHOCTD,
YMEHHE JIeCTBOBATH UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CMOCOOHOCTh TMOHMMATh SMOILMOHANIBHOE COCTOSIHME JAPYTMX, VYYUTBIBaTh €ro MpH
OCYILECTBIEHUH OOIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTpPAWBAaTh OTHOUIECHUS C JPYTUMHU JIOJIbBMH, 3a00THUTHCH,
NPOSIBIIATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOydenus B 10 kjacce npeaMeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH
y 00yJaronuxcst yMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MecTo (GHu3MKU B (HOPMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI MHpA, B
Pa3BUTHUHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B IPAKTUUECKOU AEATEIbHOCTH JIFOIECH;

YUHUTHIBATh TPAHMIIBI MPUMEHEHUS M3YyYCHHBIX (DU3MUECKUX MoOJeNiel: MaTepHalbHas TOYKA, WHEpIHUAJIbHAs CHUCTEMa
oTc4€Ta, aOCOJIOTHO TBEPAOE TEIO0, UIACAIBHBIM Ta3, MOJEIU CTPOCHHS Ta30B, KUAKOCTEHM W TBEPABIX T, TOYCUHBIN
AIICKTPUUYCCKUM 3apsi]l IPH PeIIeHUU HU3NISCKUX 3a/1aY;

pacrio3HaBaTh (U3UYCCKHUE SBICHUS (TPOILECCHI) M OOBSACHATHP WX HA OCHOBE 3aKOHOB MEXaHHKH, MOJICKYIISIPHO-
KUHETUYECKOW TEOPHUM CTPOCHUS BEIIECTBA M DJICKTPOJUHAMHUKH: PABHOMEPHOE W PABHOYCKOPEHHOE MPSAMOJIMHEHNHOE
JBID)KEHHE, CBOOOIHOE MMaJICHUE TEJI, IBUKECHHUE 0 OKPYKHOCTH, MHEpLHMS, B3aumoaeicTBue Tei, nuddys3us, 6poyHOBCKOE
JBWD)KEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX T, U3MEHEHHE 00BbEMa TeNl NpU HArpeBaHUM (OXJaXKIACHUM), TEIJIOBOE
paBHOBECHE, UCIIApEHUE, KOHCHC AW, IIaBJICHNEe, KPUCTAIUTU3alMs, KUTICHUE, BIaKHOCTh BO3/lyXa, MOBBIIICHUE JABICHUS



rasa Mpu €ro HarpeBaHWM B 3aKPBITOM COCYJI€, CBSI3b MEXY MapaMeTpaMH COCTOSHUSI ra3a B M30IPOIleccax, dJIEKTpU3aIus
TEJ, B3aUMO/ICHCTBHE 3apsI0B;

OMUCHIBATh MEXaHUYECKOE JBUKEHUE, UCTIONB3Ys (PU3NMUECKUE BEJIMUUHBI: KOOPJMHATA, ITyTh, IEPEMEIIECHUE, CKOPOCTD,
YCKOpEHHUe, Macca Teja, CUjia, UMIYJbC Teja, KHHETUYecKash PHEeprus, MOTEHIMaIbHasl SHEpPrusi, MexaHudeckas paboTa,
MEXaHUYecKasi MOIIHOCTh, IMPU OMHCAHWM TMPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT MCIOJb3yEMbIX BEIWYUH, HUX
0003HaYEeHUS U €IUHUIIBI, HAXOAUTH (DOPMYJIbI, CBA3bIBAIOIINE JAaHHYIO (DU3NUECKYIO BEIMUMHY C IPYTUMU BEJIMYUHAMU;

OMUCHIBATh M3YUYCHHBIC TEIJIOBBHIC CBOMCTBA TEJl M TEIUIOBBIC SIBICHUSI, UCMOIL3Ys (DU3NUYECKUE BEIMYHMHBI: JaBJICHUE
raza, TeMIeparypa, CpeHssl KHHETUYeCKash DHEPTHsli XaOTHYECKOTO JBIDKCHHUS MOJICKYJ, CpPeIHEKBAJpaTHYHAs CKOPOCTh
MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora raza, KOAIQ(PUIMEHT TMOJIE3HOTO JCHCTBUS TEIJIOBOTO
JIBUTATENISI; TMPU OINUCAHUHM TPABUIBHO TPAKTOBATh (DU3WYECKUI CMBICT HCIIOJNB3YEMbIX BEIMYMH, UX OOO3HAUCHHS U
€IMHUIIBI, HAXOUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETUYMHY C IPYTUMHU BEJIMUHNHAM;

ONKCHIBATh U3YYEHHBIC JIIEKTPUYECKHE CBONCTBA BEIIECTBA U JIIEKTPUYECKHUE SIBICHHS (IIPOLIECCHI), HCIONIb3Ys
¢uznueckre BEIUMYMHBI: DJIEKTPUUYECKUN 3apsj, JJICKTPUYECKOE II0JIe, HANpsHKEHHOCTh MOJs, MOTEHIMANl, Pa3HOCThb
NOTEHIIUAJIOB; MPHU OMHCAHUM TMPABUIBHO TPAKTOBATh (DU3MYECKUN CMBICT MCIIOIB3YEMbIX BEIUYHMH, WX OOO3HAUYCHUS U
€AMHUIIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIONIUE JAHHYIO (PU3NYECKYIO BETUYMHY C IPYTUMU BETUUHHAMM;

aHANMM3UPOBATh (PU3MUECKHE MPOLECCHl U ABJICHUS, UCTIONB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMHUPHOTO
tarotenus, |, |1 u Il 3akonbr HeloTOHA, 3aKOH COXpaHEHHSI MEXaHUUYECKON PHEPTUH, 3aKOH COXPAaHCHUSI UMITYJIbCa, IPUHIIUIT
CYNEpIO3UIIMA CHJI, TPUHIUIT PABHOMpPAaBUS HHEPUUATBHBIX CHCTEM OTCU&Ta, MOJIEKYJISAPHO-KMHETHUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, Ta30BhIE 3aKOHBI, CBSA3b CPEAHEN KHHETUYECKON IHEPTUHU TEIJIOBOTO JABMXKCHHSI MOJIEKYJI C a0COIOTHOU
TEMIIEPATypOil, MEPBbIM 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHMS AJIEKTPUUYECKOro 3apsna, 3akoH KynoHa, mpu 3Tom
pas3nuYaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOe BBIPAXKEHUWE M YCIOBUA (TpaHUIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIMITBI JEUCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3indaTh yCIOBUS UX
0€30macHOr0 MCTOIb30BaHUS B IIOBCETHEBHOM KU3HH,



BBINIOJIHATh SKCHEPUMEHTHI MO HMCCIEIOBAHUIO (PU3NYECKUX SIBICHUM M TPOIECCOB C HUCIHOJb30BAHUEM MPSIMBIX U
KOCBEHHBIX HW3MEpPEHUM, Mpu 3ToM (GOPMYIMPOBATH NpoOseMy/3afady W TUIOTE3y Y4YeOHOro 3KCIEpUMEHTa, coOupaTh
YCTAaHOBKY M3 MPEJIO)KEHHOTO 000pYyI0BaHUs, TPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOABL

OCYLIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, MPU 3TOM BBHIOMPATH ONTHUMAIbHBIA CIOCOO
U3MEPEHUs U UCIIOJIb30BaTh U3BECTHBIE METO/Ibl OLIEHKU MOTPEITHOCTEH U3MEPEHMI;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMM BEJIMYMHAMHU C HCHOJb30BAHMEM MPSAMBIX HU3MEPEHHM, MPU 3TOM
KOHCTPYUPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOIUI U
rpaduKoB, 1eaTh BHIBOBI MO pe3ybTaTaM UCCIEe0BaHMUS;

coOmro1aTh npaBuiia 0€30MacHOr0 TpyJa MpU MPOBEJACHUN HCCIEOBAaHUN B paMKaX yu4eOHOTO SKCIIEpUMEHTa, Y4eOHO-
UCCJIEIOBATEIbCKON U TMPOEKTHOM JEATETbHOCTH C HCIIOJIb30BAHUEM M3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000py10BaHMS;

pelaTth pacy€THbIE 3aJJa4M C SIBHO 3aJJaHHOU (PM3NYECKON MOJIEbIO, UCIOIb3Ys (PU3NYECKUE 3aKOHBI M MPUHIIMIIBI, Ha
OCHOBE aHaju3a YCJOBMs 3aJayd BBIOMpPATh (PU3NYECKYIO MOJEINb, BBIACIATH (DU3MUECKHE BEIMYMHBI U (HOPMYIIBL,
HEOOXOAUMBIE ISl €€ pEeLIeHUs,, MPOBOAUTh Pacy€Thl M OLIEHMBATH PEAJBHOCTH IOJYYEHHOTO 3HA4eHUs (U3HYECKOil
BEJIMYUHBL;

pelaTh KaueCTBEHHBIE 3aJ[aud: BBICTPAMBATh JOTMUECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYKIEHUH € OMOpoil Ha
U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

UCNOJb30BaTh IPU PEIIEHWH Y4YEOHBIX 3aJad COBPEMEHHblE HWH(GOPMALMOHHBIE TEXHOJOTUU [Js TIOUCKa,
CTPYKTYpUpPOBaHUS, MHTEPIPETALUA U TNPEACTABICHUS y4yeOHOW M HAay4YHO-TOMYJISIPHOM HHGpOpMAIUH, MOIYYECHHOH W3
pa3IMYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIy4aeMy0 HH(POpMaIIHIo;

IPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE MPOILIECCOB
OKPYXAaIOILIEro MUpa, B Pa3BUTHE TEXHUKN U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XHU3HU I oOecrieueHus: 0e30MmacHOCTH IpH
oOpallieHuH ¢ MpudopamMu U TEXHUYECKUMHU YCTPOUCTBAMU, AJII COXPAHEHUS 3JOPOBbs U COONIOIEHUSI HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpYIIE C BBIMOJHEHHWEM PA3IUYHBIX COIHUANBHBIX DPOJICH, MIAHUPOBATH padOTy TPYIIIBI, PAlMOHAIBHO
pactpenensits O00S3aHHOCTH M TUIAHUPOBATh ACSATENPHOCTh B HECTAHAAPTHBIX CHUTYallMsX, aJC€KBAaTHO OIICHWBATH BKJIA]]
Ka)XJ0T0 U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMON MPOOIIEMBI.

K xoniy obydyenus B 11 kjacce mpenMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH
y 00y4aromuxcsi yMeHH:

JEMOHCTPUPOBATh HA MPUMEpax Pojib U MeCTO (PU3MKK B (OPMHUPOBAHUH COBPEMCHHOW HAyYHOW KapTHHBI MUpa, B
pa3BUTUU COBPEMEHHON TEXHUKH W TEXHOJIOTHW, B MPAKTHUYECKON IEATEIBHOCTH JIIOJEH, I[EJIOCTHOCTh M EIMHCTBO
(du3HUeCKOl KapTUHBI MHUPA;

YUUTHIBATh TPAHMIIBI MPUMCHCHHUS W3YYCHHBIX (DU3UYCCKUX MOJICTICH: TOYCUHBIW SJICKTPUYCCKHUMA 3apsi, JIyd CBETa,
TOYCYHBII HCTOYHUK CBETA, SiJICPHAsT MOJIEIh aTOMa, HyKJIOHHAs! MOJIEJIb AaTOMHOTO SiApa NIPH PEeIIeHUU PU3NICCKUX 33]1ad;

pacmo3HaBaTh (hu3HUecKre SBICHUS (IIPOIECCHI) U OOBSICHITh UX HA OCHOBE 3aKOHOB DJICKTPOJMHAMHKHN M KBAaHTOBOM
(GU3MKH: dTEKTpHUYECKas MPOBOAUMOCTh, TETUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aWMOJICHCTBHE
MarHWTOB, JJCKTPOMArHUTHAs WHAYKIHSA, JNEHCTBHE MarHUTHOTO TIOJS Ha MPOBOJHUK C TOKOM W JBIDKYIIUHCS 3aps,
DJIGKTPOMArHUTHBIE KOJEOAHWS W BOJHBI, NPSIMOJIMHEWHOE paclpoOCTpaHEHHWE CBETa, OTpPaKEHHUE, MPEIOMIICHHUE,
uHTephepeHnus, audpakuus W TOJIpU3aIvs CBeTa, AHUCTIEpCcHs cBera, (orodnekTpudeckuii 3pdext (pororddekr),
CBETOBOE JIaBJICHHE, BO3HWKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAas
pPaJIMOaKTUBHOCTb;

OIMCHIBATh N3yYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUUCCKHIE, MATHUTHBIE, ONITUYECKUE, AMEKTPUICCKYIO TIPOBOIUMOCTH
Pa3TUYHBIX CPEJ) U AIICKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NUECKHE BEIWYMHBI: DICKTPUUYCCKUN 3apsij,
CWJIa TOKA, DJIEKTPUUYECKOE HAIMPSIKEHUE, IEKTPUUECKOE COMPOTUBIICHHUE, PA3HOCTh MOTEHIIUAIOB, IEKTPOABUIKYIIAS CUJIa,
pabota TOKa, WHAYKIMS MarHUTHOTO TIONsA, cuia Awmmepa, cwia JlopeHrla, WHIYKTUBHOCTh KAaTYIIKH, JSHEPTUS
ANEKTPUYECKOTO ¥ MArHUTHOTO TOJIEH, MEPHOJ] M YacToTa KojeOaHwii B KojeOaTeIbHOM KOHTYpE, 3apsll W CHja TOKa B
MPOIIecCce TAPMOHUYECKUX IICKTPOMArHUTHBIX KOJeOanuii, POKYyCHOE PacCTOSIHUE U ONTHYECKAs CUJjla JIMH3BI, TPH ONMCAHUH
MPABWIHLHO TPAKTOBATh (PU3WYECKUN CMBICT HMCIIOIB3YEMBIX BEIMYMH, UX O00O3HAUYCHUS W CAMHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BETUIHHAMU;



ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SBIICHUS M TIPOIECCHI, HCHOJB3yS (U3UYECKHUE BEIWYUHBI: CKOPOCTH
AIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YAaCTOTA CBETA, SHEPTHs U UMITYJIbC (POTOHA, TIEPHO/T MOJTypaCIIaia, SHEPTUS CBSI3H
ATOMHBIX 7P, NPU OMKMCAHWM TPABHJILHO TPAKTOBATh (PM3MYECKHH CMBICI HCIIOJIB3YEMbIX BEIUYHMH, WX 0003HAUCHUS H
SAVHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIONINE JAaHHYIO (PU3WYECKYI0 BEIMYMHY C APYTMMH BEJIMYMHAMH, BBIYHUCIATH
3HaueHWEe (DU3UICCKON BEITMYUNHEI;

aHATM3UPOBATh (DHU3UYCCKUE TIPOIIECCHI M SBJIICHUS, UCIIONB3YS (PU3MUECKUE 3aKOHBI U MPUHITUIBL: 3aK0H OMa, 3aKOHBI
TIOCJICIOBATEIBHOTO W TapajUICIBHOTO COSAMHCHHUS TIPOBOJHHMKOB, 3akoH JDkoyms—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOMN
WHAYKIIMH, 3aKOH TPSIMOJUHEHWHOTO pAaclpOCTpaHEHHUs CBETa, 3aKOHBI OTPaKCHHSI CBETA, 3aKOHBI IPEIOMJICHHS CBETa,
ypaBHeHHME DWHIITEHHA U1t oTod(PdeKTa, 3aKOH COXpaHEHUsS SHEPIHH, 3aKOH COXPAHCHHS WUMITYJIbCA, 3aKOH COXpPaHCHUS
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPaHCHHUSI MacCOBOI'O YHCIa, MOCTY/aThl bopa, 3akoH paguoakTUBHOTO pacnajaa, IpH 3TOM
pa3nuyath CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXXEHHWE U YCIIOBUSA (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpEIEeTISITh HANPaBJICHUE BEKTOPA HHYKITUH MAaTHUTHOTO TIOJISl IPOBOIHUKA C TOKOM, CHITBI AMriepa U cuiibl JIopeHIa;

CTPOWTH U ONHCHIBATH N300pakeHUE, CO3/1aBaeMOe TIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBITIOJIHATDh JKCIIEPUMEHTBI 110 HCCIICIOBAHUIO (U3WYCCKUX SIBICHUH W TIPOIECCOB C HCIOJIB30BAHUEM IMPSIMBIX H
KOCBEHHBIX HM3MEPCHHU: NMpu 3TOM (OpPMYIHpOBaTh IpobiieMy/3aady M THIOTE3y Y4eOHOro SKCIEepUMEHTa, COOHMpaTh
YCTaHOBKY W3 TPEUI0KCHHOTO 000PYI0BaHUS, TIPOBOIUTH OIBIT U (DOPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSAMbIE M KOCBEHHBIC M3MEpPEHUS (PU3UYCCKUX BEJIMYUH, NPH 3TOM BHIOMPATh ONMTHMAIBHBIA CIIOCO0
M3MEPEHUS U UCTIOIH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI,

MCCJIeI0OBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C MCTOIB30BAHUEM TMPSMBIX U3MEPEHUI: TIPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBATHh PE3YJIbTATHI MOTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BETMYUH B BUJIE TaOIUIl U TpadUKOB, JIEIaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOmroaTh nMpaBmuiia 0€30MaCHOTO TPyJa MPHU MPOBEJACHUN HCCIENOBAHUN B paMKaxX y4eOHOTO 3KCIIEPUMEHTa, yaeOHO-
MCCJIEIOBATEILCKOW M TIPOEKTHOW JEATENBHOCTH C HWCIOIB30BAHUEM H3MEPUTEIBHBIX YCTPOHUCTB H J1a0OPATOPHOTO
000pyTI0BaHMS;



pemarh pacu€THbIE 3a7a4u C SIBHO 3aJaHHOW (hPU3MUECKON MOJEINbIO, UCIIONb3Ys (PU3UUECKHE 3aKOHBI U MPUHIUIIBI, Ha
OCHOBE aHajiu3a YCIOBUS 3aJauyd BbIOUpPATh (PU3UYECKYI0 MOJAEINb, BBLACNATH (PU3NYECKHE BEIUYUHBI U (DOPMYJIBI,
HEeoOXoIUMble g €€ pEeIlleHHs, MPOBOAUTH PACUEThl M OLIEHMBATh PEAJbHOCTb IMOJIYYEHHOTO 3HAayeHUs (U3HYECKOU
BEJINYMHBI;

pelmaTe KayeCTBEHHBIE 3aJa4M: BBICTPAMBATh JIOTMYECKHM HENMPOTHUBOPEUYMBYIO LEMOYKY PACCYXKIAEHUW C OMOpOM Ha
U3yYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE ABIICHNUS;

UCIIOJIb30BaTh MpPU PEIICeHUH YYEeOHbIX 3a7ady COBpPEMEHHble HH()OpPMAIMOHHBIE TEXHOJOTUU IS TIOUCKA,
CTPYKTYPUPOBAHHUS, MHTEPIIPETAIMU U MPEACTaBICHUS Yy4eOHOW M HAy4HO-TOMYJISPHOW HH(POpPMAIUM, TMOJYYEHHOU u3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOpMAIIUIO;

OOBSCHATh MPUHIIMIBI IEUCTBHUS MAIWH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCJIOBHS UX O€30MaCHOTO
UCITIOJIb30BAHUS B IOBCEAHEBHOMN KU3HU;

NPUBOJIUTH TPUMEPHl BKJIAJA POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pPa3BUTHUE HAayKd, B OOBSICHEHHE
IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS IO (PU3UKE B IMOBCEIHEBHOM XM3HM Uil oOecrieyeHusi 0e30MacHOCTH TpU
oOparieHuu ¢ TpuOoOpaMu U TEXHUIECKUMHU YCTPONUCTBAMH, JIJIsi COXPAHEHUS 3I0POBbSI U COOJIOJICHUSI HOPM DKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

paboTaTe B TpyIIE C BBINOJTHEHHEM Pa3UYHBIX COIMAIBHBIX POJICH, TIAHUPOBATH PabOTy TPYMIMBI, PAMOHAIHHO
pacnpenensTh 00S3aHHOCTH W IJIAHUPOBATH NIESATENILHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJeKBaTHO OIEHUBATH BKJIAJ
Ka)XJ0r'0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMON MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK
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4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

10 KUJIACC

N KoJunyecTBo yacoB Jlara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoiasbnbie | IlpakTHyeckue o0pa3oBaTe/IbHbIE

n/n Bcero H3Y4YeHH s

padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayuneie MeT(})[I);bI HO?lj)Hal,:)HI/ISI 1 3.09 bubmmorexa [TOK
https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusuku B

9 (hopMHUPOBAaHUH COBPEMEHHOM 1 8.09 bubnuoreka [IOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 10.09 bubmuorexa [JOK
nerxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
PaBHOMEpHOE NpAMOJIMHENHOE bubnuoreka [JOK

4 1 15.09
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 17.09 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majienre. Y cKopeHue 1 22.09 bubnuoreka [JOK
CBOOOHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXEHUE.

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1 24.09 Bu6mmorexa LIOK

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

8 [IpuHIUIT OTHOCUTEIBHOCTH 1 2909 bu6mmoreka [JOK

lNanunes. UnepumanbHble CUCTEMBI 11https://m.edsoo.ru/ffOc3be8
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otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. Bropon 3akoH 1.10 bubmorexa LHOK
5 https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HeroTona nis 3.10 bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTu. [lepBas kocMudeckas 6.10 bubnuotexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec 8.10 bubmuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia COnNpOTUBIIECHUS ITPU 13.10 bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO 15.10 bu6mmoreka [IOK
tena. MomeHT cuiibl. [liewo cuiibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. 20.10 bubnuoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus 2210 bubnuoreka [IOK
MaTepualibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
U3MEHEHUH KNHETUYECKOW SHEPTUU

17 [loTreHunanpHas sHeprus. 27.10 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HETNOTeHIMaIbHbIe CHITbI. CBSI3b
paboTHI HETTOTEHITUAIBHBIX CHIT C
M3MEHEHHEM MEXaHHUECKOH
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

29.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOTO HKTYTa»

5.11

20

KonTtponsHas paboTa o reme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

10.11

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

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

12.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

17.11

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

19.11

24

TennoBoe paBHOBECHE.

24.11



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

Temmeparypa u e€ uamMepeHue.
211Ixama temneparyp Llenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [{OK

25 ypaBuenue MKT 26.11 https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun 112 bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akon [anpToHa. ['a30BbIE 3aKOHBI 3.12
JlabopaTtopHnast pabota

28 «HccaenoBanue 3aBUCUMOCTU 812
MEXTy TapaMeTpaMu COCTOSTHUS
pa3peKeHHOTO Ta3ay

29 H3omporiecchl B U1€aibHOM ras3e u 10.12 bubnuoreka [IOK
ux rpaduyueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuyaectBo 1512 bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubmuoreka [JOK

31 Bt Teriomepesa-y 17.12 https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.

39 KonunuecTBo TennoTel npu 212 bubnuoreka [IOK
Teruionepenave. AanadaTHbI https://m.edsoo.ru/ff0c5c36
pouecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U 24.12 bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
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€T0 MMPUMCHCHHUEC K U30ITpoIcccamM

https://m.edsoo.ru/ff0c5efc

HeoOGpatumocTs nporeccoB B

bubmmoreka [{OK

34 ozxe. Bropoii 3ako 29.12
TPHpOAIE. BTOPOH 3aKOH https.//m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKH

35 [Tpunnun nevicteus u KII1/ 11 bubmmoreka [{OK
TEIJIOBOI MaIlIUHbBI ' https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 14.01

37 DKOJIOTHYECKHE MTPOOIEMbI 19,01
TETIOIHEPTEeTHKH
O00011aroIHH YPOK

38 «Monexyst Haf}llp ¢u3uka. OCHOBBI 21.01 bubnmorexa [JOK

yip ' ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
KonTponbHas paborta o teme
39 «Monekymnspras ¢uszuka. OCHOBBI 26.01 Bubmmorexa [JOK
yip ' ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. 5801 bubnuoreka [IOK
HcnapeHue u KMIIEHUE ' https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCHUTEILHAS

41 BJIaXKHOCTB BO34yXxa. HachlmeHHbIi 2.02 bubnnorexa [IOK

AYx3- Hl ' https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amop(dHbIe Teaa. AHU30TPOIHS
. bubnuoreka [JOK
42 CBOWCTB KpHCTAILIOB. JKuakue 4.02
https://m.edsoo.ru/ff0c65f0
kpucTtayisl. CoOBpeMeHHbBIC
MaTepHaIbI
[TnaBneHwe U KpUCTAILTH3AIIHSL. BuG OK
43 VaenpHasg TEIIOoTa IJIaBJIEHUS. 9.02 nbmorexa L

Cybnumarus

https://m.edsoo.ru/ff0c6708
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bubmuoreka [JOK

44 YpaBHeHUE TEIUIOBOro OajaHca 11.02
p https://m.eds00.ru/ff0c6820
DnexTpu3anus Tell. DICKTPUISCKUN
45 3aps. JIBa Buja 2J€KTPUUECKUX 16.02 bubmorexa [JOK
pAL. p ' https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJTHUKH 3aK(I:H 18.02 bubnmorexa LOK
YHPOBOA ’ ' https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS EKTPUICCKOTO 3apsia
B3aumonencTue 3aps10B. 3aKOH
47 Kymnona. ToueuHBIW DIEKTPUUECKUA 25.02 bubnmorexa LOK
Y ’ P ' https://m.edsoo.ru/ff0c6ced
3aps
Hanpsisk€HHOCTB IeKTpUYECcKOro
48 nons. [IpuHnmn cyneprnosunun 503 bubnuoreka [IOK
AIEKTpUYECKUX nojieun. JInnuu ' https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOro Eu6 10K
noInoTEKA
49 nois. [lorenmuman. PasHocts 4.03
H https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 aniKT 0CTaTUYECKOM noI;e 16.03 Eubmrorexa HOK
p ’ ' https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
bubnuoreka [JOK
51 OnexrpoeMkocTh. KoHneHncaro 18.03
p A p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHIeHcaTopa. DHePrusg 23.03 bubmnorexa [IOK
pa- p ' https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
JlaboparopHas pabora "U3smepenue
53 paTopHai p P 25.03

EKTPOEMKOCTH KOHJEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

6.04

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
ydacTka Lenu

8.04

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBoAHUKOB. JIabopaTopHas
pabota «M3ydeHue cMermanHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

13.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

15.04

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

58

3akon OMa 11 MOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)

0.5

20.04

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

59

PesepHblil ypok. KonTpoiabHas

pabora 1o Teme

||3 n
JeKTpoAnHaMHKa" /

Bcepoccuiickas npoBepoyHas

pabota

22.04

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

60

O6o06maromuit ypok

27.04

bu6mmoreka [JOK



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

«QNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

29.04

62

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX TYYKOB

6.05

63

[TonympoBOAHHUKH, X COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTb.
CBowucTBa p—N-mepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI

13.05

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

64

DIIEKTPUYECKUH TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUSI.
DIIEKTPOJIN3

18.05

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

65

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIN Pa3psil.
Moanus. I1ma3zma

20.05

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

66

DIeKTpUYECKUe MpUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMeHenue. [IpaBuna TeXHUKH
0€e30I1aCHOCTH

25.05

bubnuoreka [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTponsHas pabota o Teme
«Qnekrpocraruka. [locTosHHbIN
3NEKTpUUECKuid TOK. Toku B
Pa3IMYHBIX Cpeax»

27.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



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

68 PezepBHblit ypok. O0oOmaronmii 1 2705 bubmuorexa [IOK
ypok o temam 10 kiacca ' https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabubie | IIpakTHyeckue Aara tupposhbie
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 3.09 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 5 09 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 10.09 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubnuoreka [JOK

4 . 1 1 12.09
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleiicTBre MarHUTHOTO TOJISL Ha
JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. bubnnoreka [JOK

5 1 17.09
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1 19.09

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

24.09

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

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

26.09

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

1.10

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

3.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

8.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

10.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

15.10

14

Konebarenbubid KOHTYp. CBOOOAHBIE

17.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

22.10

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

24.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JNECHCTBYIOLIEEC 3HAYECHHUE CUIIBI TOKA U
HaIPSDKCHAS

29.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

31.10

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

5.11

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH

7.11



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. 121 https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI

29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh 1411 bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX Bu6morexa [IOK

23 CBOUCTBaA M cKOpocTh. [1Ikama 19.11 httos://m.edsoo.ru/ffoccfed
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U

24 TeneBuaeHud. Pa3Butre cpencTs 21.11
cBs3U. Pagnosiokamus

o5 KonTponshas paborta «Konebanus u 2611 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE

26 CBETa B OJJHOPOIHOM Cpejie. 58.11 bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBETa
OtpaxkeHue cBeta. 3aKOHbI

27 oTpaxkeHus ceta. [loctpoenue 3.12 bubmorexa HOK

_ https://m.edsoo.ru/ff0cd4e0

M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe

28 BHYTpeHHee oTpaxkeHue. [IpenensHbin c.12 bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS

29 JlaGopatopHas pabora «3mepenue 10.12 bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHHUS CTEKIa» https://m.edsoo.ru/ff0cd67a

30 JIunssl. [TocTpoenue n3obpaxxeHuil B 12.12 bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «HccnenoBanue CBOMCTB 17.12
M300paXeHUH B JIMH3AX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
6enoro ceera. Llet. JlTabopaTopnast
32 1 paTop 19.12
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus 4.1 bubnuoreka [IOK
ceera. JludpakuuoHHas penérka ' https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. 2612 bubnuoreka [IOK
[Monspusanus cBeTa ' https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U 14.01
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS '
['panuIBI MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl 16.01 bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU ' https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE 21.01 Eubmorexa HOK
P P ' https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEprusi ¥ UMITYJIbC PEIATHBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTuilbl. CBSI3b MacChl C DHEPTUEU U 23.01
https://m.edsoo.ru/ff0cfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponsHas padora «OnTHKa. BuG 10K
. noIMoTeKa
39 OcHOBBI cnienMaNIbHOM Teopun 28.01

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40 30.91
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIMoTEKA
41 otod(ddexra. OmeiTe! A. . 4.02
¢ b https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonbl hoTodd(dekra. YpaBHCHHE
. - bubnuoreka [JOK
42 OuvHmrerHa g GoTosddekra. 6.02
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenue ceera. Onbite [1. H. Bu6 110K
HOIMoTEKA
43 JlebeneBa. XuUMHUUeCKOE IEUCTBUE 11.02
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPAKTAYECKOE IPUMEHEHNE:
44 p p 13.02
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «n1eMEHTBI 18.02 bubmuoreka [JOK
KBaHTOBOM ONTHUKH» ' https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI Bu6 10K
HOInoTEKA
46 Peszepdopaa mo paccessHUIO 0-4aCTHII. 20.02
pgopa p H https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 ITocrymnarst Bopa 25.02
Y p https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 il I/I}II'IIIG exozie aToMa ¢ onH(()ll)"o OBHA 27.02 Bubmorexa OK
pH Tiep . P ' https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo- 4.03

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

6.03

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

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

11.03

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

13.03

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B S7Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

18.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

20.03

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema

25.03



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

27.03

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

8.04

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

10.04

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

15.04

60

Hepemennsie npo0iemMbl acCTpPOHOMUU

17.04

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

22.04

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

24.04

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

29.04

64

O6o6maromuit ypok. Posb

6.05




¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTHHBI MHpa B 00IIeM

65 1 8.05
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIC

66 PesepBHbIl ypok. MarautHoe noie. 1 13.05
DneKTpOMarHuTHasE WHIYKITUS
PezepBHbiil ypok. Ontuka. OCHOBBI

67 CrenaIbHOM TEOpUHU 1 15.05
OTHOCHTEILHOCTH
Pesepnsrif ypok. KBantosas ¢pusuka.

68 DneMeHTbl aCTPOHOMUHU U 1 20.05 bubnmorexa [JOK

P ' https://m.edsoo.ru/ff0d1784
acTpopU3UKHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTH Ha TpUMEpax pojdb W MeCTO (U3UKU B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaigbHas TOYKa, WHEpIUalbHas CHUCTeMa OTCcuéra, aOCOIFOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJECIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM JIIEKTPUYECKHM 3aps — IpU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJCKYJSPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MajJCHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE  JKHIAKOCTEH U
TBEPIBIX  TeJ, W3MEHEHHWe O00béMa Tel TpU  HArPEBAHHUU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AllHs, KHIICHWE, BII&XXHOCTh BO3yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMH COCTOSIHUSI Tra3a B HU30Ipoleccax;

QJICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMJKEHHE, HCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJIMHATA, MYyTh, IEpEeMEIEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYeCKas DJHEprus,
NOTEHIMaJbHAs JSHEeprus, MeXaHudeckas paboTa, MeXaHudeckKas
MOIITHOCTh; U ONHCAHUM NMPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTOJIb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC




SIBIICHUS,, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETHYCCKash SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIIOTHI, BHYTPCHHsSI JHeprus, pabora rasa,
KOO (DUIIMEHT TMOJE3HOTO JICHCTBUSI TEIUIOBOTO JIBUTATENsI; MPH
OTHCAHUH MIPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh HM3y4EHHBIE DJIEKTPUYECKUE CBOWCTBA BeEIlECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsia,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAN, pa3HOCTh NOTEHLUAIOB; MpH
OTHMCAHWUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BEIMYMHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(u3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axkonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPAaHEHUsI UMITYJIbCA, IPHHINI CYIIEPIIO3UIIUU CHJI, TTPUHITHIT
paBHOIIPAaBHS  HMHEPIHAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KWHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKON SHEPruH TEIUIOBOTO JBM)KCHHUS MOJICKYJ C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHs JJICKTPHUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP2KEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPHUHIUIIbBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jiindatb YCIOBHUA HUX 0e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHHI; IPH
3ToM (QOpMYyIHpPOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEII0KEHHOTO

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

10.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTHMAJIBHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKN HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (PU3MUYECKMMH BEIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHUM; NPU 3TOM KOHCTPYHPOBAThH
YCTAaHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJYYCHHOH 3aBHCHMOCTH
(u3nYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIlIeOBaHUs

10.12

Cobnromate mpaBwia  0e30MacHOro  Tpyda TpU  IPOBEICHHUH
UCCIICIOBAaHMK B  paMKax Y4eOHOro JKCIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM NEATEIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIUIBI, HA OCHOBE aHalM3a
YCIIOBHSL  3a7aud  BBIOMpATh  (DU3WYECKYI0 MOJENb, BBIICTATH
(bu3uveckne BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MMPOBOJIUTH PACUYETH M OLIEHUBATh PEATLHOCTH MOTYICHHOTO 3HAYCHUS

(hbU3UYECKON BETUIHHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTPAWBaTh  JIOTHYECKH
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydCHHbIE

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

10.15

Hcnonb3oBath mpu  pemieHMHd  yueOHBIX 3aJad  COBPEMEHHBIE
WH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTali U MPeJCTaBlICHUs Yy4eOHOM W HayYHO-TIOMYJISIPHOMN
uH(bOpPMaIIMKY, MOJYYEHHOW W3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

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

MHUpa, B pa3BUTHC TCXHUKHU U TEXHOJIOTMi

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JIJISI COXPAHCHHUS 3I0POBBS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYC€CKOI'O IIOBCACHUA B Opr>K8.IOIlICﬁ cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M IUJIAHUPOBATh JESITENBHOCTh B HECTaHJAPTHBIX
CUTYyallMsiX, aJeKBaTHO OILIEHUWBATh BKJAJ KaXKJOIO W3 YYaCTHUKOB

TPYIIIBI B peLIeHHe pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTMMU, B MPAKTUYECKON AEATEIbHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUI 3aps, sSAepHas MOJEIb aToMa, HyKIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 33134

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwM:
AIIEKTPHYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHWTHasE WHAYKIMS, JeHCTBHE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeloMyIeHHe, uHTepdhepeHus, audpakuus ¢
TOJIIpU3allis CBETa, AUCHepcHsl cBeTa, (hoTolnmekrpuyeckuii dddexT
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOICTBA  BellecTBa  (AJIEKTPUYECKHE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) © OJIEKTPOMArHUTHbBIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
JNIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pasHocTh noTeHnuanos, DJC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl ANEKTPUUYECKOTO W MArHUTHOTO TMOJEH, MepuoJ M YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KoJIeOaHu, dokycHoe
paccTosiHMe W ONTHUYeCKas CHJa JIMH3BI, NMPU OMUCAHUU TPABUIBHO
TpPakTOBaTh (PUIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] WM EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEIMYMHAMHU




115

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC SABJICHUA WU IIPOLECCCHI, UCIIOJIb3YA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIbBC q)OTOHa, nepunon
nojypacmaga, OSHCPrud CBA3M ATOMHBIX AACp;, IIPU OINHMCAHHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCIIOJIb3YEMbBIX BCIWYUH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘I€CKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SBJICHUS, MCIOJB3YS
(du3uyeckue 3aKOHBI W NpUHOUNBL  3akoH Owma,  3aKOHBI
MOCJIEOBATENILHOTO W TapaJlJIeIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW MHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ MPEJIOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEWHA Ui
dboToddderra, 3aKOH COXpAaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXpaHEHWsI DJIEKTPUYECKOro 3aps/a, 3aKOoH
COXpaHEHHMs]  MaccoBOr0  4WcCla, TOCTyiaarel  bopa, 3akoH
paauoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMYIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKCHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIrpaBJICHUEC BCKTOpa HWHAYKIOUHW MAarHUuTHOI'O I10JIA

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajJoM, TOHKOU JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI TIO UCCIICOBaHUIO (DU3NYECKUX SIBICHUN U
IIPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUN; MPH
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMYJ'II/Ip0BaTB BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H3H“I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/Ip8.TB ONTUMAJILHBIA CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKMX BEJUYMH C UCIOJIB30BAaHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(bUKCUpOBaTh pPE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MACHOTO TpyAa MpH  I[POBEACHUU




UCCIeI0OBaHUN B paMKax Y4eOHOTO OKCHEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIIBCKOM U MPOECKTHOM NESATEIBbHOCTH C UCIOJIb30BAaHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 337a4d C SBHO 3aJaHHOW (DPU3NYECKON MOJEIBIO,
UCTIONB3Ys (pu3MyecKre 3aKOHBl M TNPUHIMIIBI, Ha OCHOBE aHAIM3a
YCIOBHS 3a/a4d  BBHIOMpAaTh  (PU3MUECKYI0O MOJENb, BBIACIATH
¢u3nveckre BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(hbU3UYECKO BETUUHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a7a4H: BBICTPanBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUW C ONOPOW HA M3yYEHHbIE

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

11.15

Wcnonb3oBath mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTalui U MpeICTaBiIeHHUs] y4eOHOW W Hay4YHO-TIOMYJISIPHOMN
nH(popMalUY, MOJYYEHHON W3 pazIUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MaCHOTO HCIOJIb30BAaHUS B

MOBCEIHEBHOM KU3HU

11.17

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

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
YKU3HU I obecrieueHus 6€30MacHOCTH Mpu OOpaIeHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHEHHUS 3I0pOBBS H

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

11.19

PaGortats B rpymnme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMNIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTH ¥  IUIAaHUPOBATh JIEATENIBHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoi pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W  TEOpPHUM B  Ipolecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenupoBanue GU3HYECKUX SBICHUA W
npoiieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
bu3nIecKrX 3aKOHOB. [TpuHIMT
cooTBeTrcTBUsA. Ponp M mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH JIOIEN

MEXAHHUKA

###Pari#KIIHEMATHUKA

2.11

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTbD,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMELLIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeLeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JUHEWHASA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHnueckue YCTpOMCTBA: CIIUJIOMETP,
JBUKCHHE CHaApsZOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. Hsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hym0. M3ydeHue IBH>KEHUs IIapyuKa B BA3KOM
xuakoctu.  M3ydyeHue  [BWKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMBEI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3uuuu

CHII

2.2.3

Bropoii 3akon HproToHa i MaTepualbHON
TOYKA B WHEPIHUAIBHOW CHUCTEME OTCYéTa
(UCO). Tperuit 3akoH HprooToHa g

MaTCPHAJIbHBIX TOYCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TshKecTH.

HepBaﬂ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHA

CKOJIBXKCHHA n culia TPCHUMA IIOKO4.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHoe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIHHO OCH BpaliCHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B UICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. V3yueHue IBUKEHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBHEM HECKOJNBbKHUX cwil. McciaenoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmMupyeMoll NpyKHHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

##HPar###3AKOHBI COXPAHEHU S B MEXAHUKE

Nmnynec MaTepuanbHOW TOYKHU, CHUCTEMBI

2.3.1 MaTepUalIbHBIX TOYEK. MMmIynabc CcHIBI U
M3MEHEHHE UMITYJbca Tea

232 3akoH coxpaHenusi wumnyiasca B HCO.

o PeakTuBHOE ABMKEHUE

2.3.3 Pabora cuibl

2.34 MoOIIHOCTH CHJIBI

. Kunernueckasi sHeprus mMaTepuaibHONH TOUYKH.

o Teopema 0 KUHETUYECKOW YHEPTUH
[MorennmaneHass sHeprusi. [loTeHuumanbHas

" SHEprus YIIPYTO ne(pOpMUPOBAHHOM

o npyxunsl. [loTeHnuanbHas dSHeprus Teia
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnmaneHble U HEMOTEHIUATIbHBIC CHUIIBL.

237 Csi3b  pabOTHl HEMOTEHIMATBHBIX CHUJI C

HN3MCHCHHUCM MEXaHHUYEeCKOM OHEPrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOM SHEPruun

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHu4ecKkue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN UCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
23,10 CKOPOCTEM TEJI TIpU HEYIpPyroM yzaape.

UccnenoBanue cBs3u  pabOTBI  CHIIBI €

M3MEHECHHEM MEXaHHISCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUUECKOM TEOPHU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BpoyHoBckoe
neuxenue. J{uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mopnenu CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB

BEIECTBA HA OCHOBE THX MOJIEIEH

3.1.3

Macca wMonekyn. KonudecTBo BermiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens HIcajJbLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJIIPHO-KUHETUYECKON

TEOpUHU NACAJIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa cpefaHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JBMXKECHHUS

yactui rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp




3.1.10

[Ipaktuyeckue paboTsl. M3mepenue Macchbl
BO3JlyXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCUMOCTHU MEX/1y TapaMeTpaMy COCTOSIHUS

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmoanHamuueckas cucrema. BHyTpeHHsA
DHEPrus TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Ttemnmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3NydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmI0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPpEaAYC

3.2.4

[IepBslii 3ak0H TepMoaMHAMUKHU. [IpruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJVMHAMUKHU K
u3onpoueccaMm. I'papuueckas UHTEpHIpeTaLus

paboThl Taza

3.2.5

TemmoBsle MamuHbl. [IpuHIUIBL HEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust SHEpPTUH
B TewIoBbIX MamuHaxX.  KoaddunueHnt
nosie3Horo  geWicteus  (mamee —  KIIM)

terioBoi Mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mpoieccoB B HpPUPOJIE.
Tennosie JBUTATEIIH. DKOJIOTUYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUTaTeIb
BHYTPEHHETO CTOpaHMs, OBITOBOI

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. I3MepeHue yaenbHOM

TEILUIOEMKOCTH

3.3

###Par### AT PETATHBIE COCTOSHUWSA BEILIECBA. ®A30BBIE

INEPEXO/IbI




3.3.1

[Tapoo6pazoBanue u koHAeHcauus. Mcnapenue
" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCOIMIOTHAE W OTHOCHUTENBbHASA BJIAXHOCTH

BO31yxa. HacelmenHbIi nap

3.3.3

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHU3OTPONHUS  CBOMCTB
KPHUCTAJIOB. Kunkue KPHUCTAJIBL.

CoBpemeHHbIEe MaTepuabl

3.34

[lnaBnenne u Kpuctaumsauus. YJIeiabHas

TeruioTa miasneHus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OalaHca

3.3.6

TexHuueckue yCTpOMCTBA: THUTPOMETPp U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTHH
MIOJIY4E€HHS] COBPEMEHHBIX MAaTEPHAIOB, B TOM

YHUCJIC HAHOMATEPHUaJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. H3mepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOJJUHAMUKA

4.1

##H#Par###IJIEKTPOCTATUKA

41.1

OnekTpu3anus Teil. JIeKTpudeckuil 3apsa. JBa

BU A DJICKTPUYCCKUX 3apsA10B

41.2

HpOBO,Z[HI/IKI/I, JUBJICKTPUKHU n

MMOJIYIIPOBOAHUKHU

4.1.3

3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsga

414

B3aunmoneiictue 3apsnoB. 3akoH Kynona

4.1.5

DneKTpUUecKoe noJe. Hampsok€HHOCTb
3IEKTPUUECKOTO HOJIAL. [punImn
cyneprno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

QJICKTPHUYECCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITorennuman. Pa3HOCTEL TOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




SJICKTPUUICCKOM II0JIC. I[I/IE)JIGKTpI/I'-IeCKaSI

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, AIEKTPOCTATUYECKAsl 3allUTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. Hsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

#HHHPar##HII0CTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 anekTpudeckoro toka. Mcrounuku toka. Cuna
Toka. [TocTosiHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 1 ygacTka 1enu
423 DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y IETbHOE
o COTPOTHBIICHUE BEIIeCTBa
424 [TocnenoBarenbHOE, napajuiesbHoe,
o CMEIIAaHHOE COEAMHEHNE TPOBOIHUKOB
PaGoTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOIIHOCTP IEKTPHUIECKOTO TOKA
anektpoaBmkymas cuna (manee — DJC) u
r BHYTpPEHHEE COMPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon OmMma g1 TONHOM  (3aMKHYTOI)
anekTpudeckoit nenu. KopoTkoe 3ambikanue
DneKTpOHHAas POBOIUMOCTD TBEPABIX
428 METAJJIOB.  3aBUCHMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATYpPHI.
CBepXnpoBOJIUMOCTb
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U MPUMECHAS
MPOBOJIMMOCTH TOJIYIPOBOJIHUKOB. (CBOKCTBA

p-n nepexona. [ToyynpoBoiHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKU  TOK B DJIEKTPOJIUTAX.
DIEKTPOTUTHYECKAS JTUCCOIIHAITHSI.

DIEeKTPOIU3

4.2.12

DNIeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIII M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuuHble THIBI CAaMOCTOSTEIIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKH  TOKAa,
3JIEKTPOHArpeBATEIbHBIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI u boTOpeE3UCTOPHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TAIbBAHUKA

4.2.14

[IpakTuueckue paboTHI. N3ydaenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOUHMKA TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pasaena 3J1eMEeHTAa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

##HHPar##H#MAT HUTHOE I10JIE. QJIEKTPOMATHUTHAS MHAYKIWA

43.1

IlocTrossnable MarHuTbl. B3anmMonencTBue

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mone. Bekrop MarHuTHOU
uHaykuuu.  [lpuHoun — cynepno3uuuu.
Jlunun wmarautHOM uWHAYKIMU. KapTtunHa

JVUHUMA  MAardHuTHOM  MHAYKIUU  T0JA




IIOCTOSAHHBIX MAarHuTOB

MarsnuTtHOEe 10JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUE 1078 JJIMHHOTO IPSMOTO

IMpOBOAHMKA MW 3aMKHYTOI'O KOJIBLCBOI'O

433 IPOBOJIHKKA, KATYHIKd C TOKOM. OIBIT
Opcrena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cunia Amriepa, e€ MOIyJb M HalpaBIICHHUE
Cua JlopeHiia, €€ MOIy/ b U HapaBJICHHE.
JBmkeHHne  3apsSyKEHHOW  4YacTHIbl B
4.3.5 OJHOPOJHOM MAarHUTHOM mone. PaGota
cuibl Jlopenna
4.3.6 SIBlIeHNE ANEKTPOMATHUTHOW MHAYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHITYKIIUH
OJIC nHaykiuu. 3aKoH 3JIEKTPOMarHuTHOM
4.3.8 nHaykunu Papanes
BuxpeBoe anextpuueckoe moise. IJC
MHIYKIIMU B TPOBOJHUKE, JBHKYIIEMCS
4.3.9 TIOCTYNATENbHO B OJHOPOIHOM MarHHUTHOM
moJie
4.3.10 [IpaBuio Jlenna
NHnyKTUBHOCTH. fIBieHUE CaMOMHAYKIUU.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHuTHOTO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTPOWCTBA:  IMOCTOSIHHBIE
MarHuThI, AJIEKTPOMArHuThlI,
43.14
3JIEKTPOABUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS IeYb
[IpakTuueckue paboTHI. N3yuenue
4315 MarHUTHOTO TOJs KaTyIIKH C TOKOM.

Hccnenopanue OeHCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA 3H€KTpOMaFHHTHOﬁ HWHAYKIIUHN

KOJIEBAHWA 1 BOJIHBI

5.1

###PartHH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas  cucrema. CBoOOgHBIE
kosieOanus. [apMoHHMUeckue KoseOaHus.
IMepuon, wacrora, amrmmrymna u dasa

KoJe0aHuit

5.1.2

[IpyxxuHHBIM MasTHHK. MaTeMaTH4eCcKHUi

MasTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJEOaHMIA.
Kunematnueckoe u TAHAMHAYECKOE

OIMCAHNE KOJIE0ATETHbHOTO ABMKECHUSA

5.1.4

[IpeBpamenue SHEPIUU pu
TapMOHHUYECKUX KOJICOaHMIX. CBs13b
aMIUTATYIBI KoJIeOaHui HUCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMu KoJieOaHuU e¢

CKOPOCTH ¥ YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMArHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATEIbHOM  KOHTYpE.
AHANOTUST MEXKIYy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpaHCHHUA SHEPIruu B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPEC

5.1.7

BoinyxaeHHbBIE MEXaHUYECKUE KoJieOaHusl.
Pesonanc. PesonanchHas KpHUBasl.
BrinyxaeHHbie 3JIEKTPOMAarHUTHBIE

KoJIeOaHusl.

5.1.8

[Tlepemennbii  TOK.  CHHYCOMIANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoHOCTh IMEPEMECHHOT'O TOKa.
AMHJ’II/ITYILHOC n I[eﬁCTBYIOHlee 3HA4YCHHUC

CHJIbI TOKAa U HAITPSPKCHU A




5.1.10

Tpaucdopmarop. IIpousBoacTso, nepenaya
U NOTpeOJICHUE 3IEKTPUUYECKO 3HEpruu.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
AIEKTPUYECKOU JHEPIUU. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

OBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmMorpad,
ANEKTPUYECKU I 3BOHOK, JINHUU

QJICKTpOIICpCcaaqd

5.1.12

[Ipaktuueckue pabotel. MccnenoBanue
3aBUCUMOCTHU TIE€pUOJIa MajbIX KojeOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTylUIKU U Pe3ucTopa

5.2

#H##PartH#HMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenusa. Ilepuon.  CkopocTb
pacnpocTpaHeHussT W JJUHA  BOJHBL

[Tonepeynble U MPOI0JIbHBIE BOITHbI

5.2.2

###Par### Narepdepennus u audpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3BYyKa. I'pOMKOCTH 3BYKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHBIE  BOJIHBL. Y CIIOBUSA
U3Iy4eHUs]  DIIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opueHTtanusi BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

5.2.5

CBo#CcTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHe, IpeJOMIICHUE, MOJSIpU3aLHs,
mudpakius, uHTepdepenuus. CKOpOCTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprmeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKkue YCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panmap, panuoNpUEMHHUK, TEJNEBU30DP,

aHTeHHa, tenedon, CBU-neyp

5.3

H#H#HPar#H#OIITUKA

5.31

[IpssmMonmHEHOE pacnpOCTpAHEHUE CBETa

B OJIHOpoJIHOM cpene. JIyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. IloctpoeHne m300pakeHuid B TUIOCKOM

3epKaje

5.3.3

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHHUS
CBETa. AOGCOTIOTHBIH MoKa3aTelb

MMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbId yroJl MOJTHOTO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcusi  cera. CloXKHBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ pacceuBaloOINe JIUH3bI.
Tonkass nuu3a. DOKyCHOE paCCTOSHUE H
ONTHYECKass  cujia  TOHKOW  JIMH3BIL
[TocTpoenne n3o00paskeHnit B COOMPAIOIINX
U pacceuBaronux JuH3ax. Dopmyna
TOHKOW JHWH3bI. YBEIWYEHHE, aBacMoe

JIMH301

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepenuus cBera. KorepeHtHsle
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX




CI/IHq)a3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  udpaknuoHHas
pemérka. YcinoBue HaOMIOACHUS TIABHBIX
5.3.9 MaKCHUMYMOB npu naJCHUN
MOHOXPOMATHYECKOTO CBETa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHuyeckue yCTpOMCTBA: OYKH, JyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammnapar,

5.3.11 MHUKPOCKOTI, TEIECKOT, BOJOKOHHAs
OIITHKA, TU(ppaKIOHHAs pelérka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. Nsmepenue

nokaszarens npenomienus. MccnenoBanue
5.3.12

CBOWCTB  M300pakeHWM B JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['paHunubl TPUMEHHMMOCTH KJIACCHYECKOU
MEXaHUKH. [octynatsl TEOpUn
6.1 OTHOCHUTEJIBHOCTHU: WHBApUAHTHOCTh
MOJYJII CKOPOCTHM CBEeTa B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCUTEIBHOCTh OZTHOBPEMEHHOCTH.
6.2 3aMelJIeHHe BPEMEHM M COKpalleHHue

JUINHBI

6.3 DHeprus U UMIYIbC CBOOOHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrHed M UMITYIbCOM
6.4 CBOOOJIHOM 4YaCTHIbl. ODHEPTrUs IOKOS

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

#i##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna Ilnanka cBsa3u sHEprUn
7.11 doTroHa ¢ ero uacToTOW. ODHeprus u

UMIYJIbC GOTOHA




7.1.2

OtkpsiTHe U uccienoBanue Gorodddexra.

OnbIThI AT. CroieroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DOHHIITERHA IS

dotorddexra. «KpacHas T'PaHULIA»

dororddexra

7.1.4

Hasnenne cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYeCKoe JeHCTBHE CBETA

7.1.6

TexHu4deckue yCcTpoicTBa: (DOTOIIEMEHT,
dboTomaTUHK, COJIHEYHAs Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHas[ MOJCIb aToOMa

71.2.2

[Toctynatsl bopa. N3nyuyenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOTO YpPOBHS DJHEPrUM Ha
npyroi. Buael cnektpoB. CekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHoBEIe cBovicTBa 4yacTull. BoOJIHBEI e
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3Mm.  Jludpakius SJIEKTPOHOB Ha

KpucTajliax

71.2.4

CroHTaHHoe H BBIHYKJICHHOC M3JIYYCHHC.

YcTpolicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyecknue yCTPOWCTBA: CIEKTPaIbHBII
aHayu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIi

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6HIOI[eHI/ISI n peructpanuu

SJICMCHTAPHBIX YaCTHIL




7.3.2

OTKkpbITHE  PagUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
paauoakTHBHOTO u3nmydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3TydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass moznens sinpa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIHN u
NO3UTPOHHBIA  OeTa-pacnaj. lNamma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBS3M  HYKIOHOB B sJpeE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakumu. [lenenune u CcHUHTE3

aaep

7.3.7

Anepubiit peakTop. TepMmosiepHbIi
cunte3. [lpobmembl U  mMepCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHUYECKUE

ACIICKThI HHCpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaIbHbIE

B3aUMOCUCTBUA

7.3.9

TexHudyeckue  yCTpOWCTBA:  JTO3UMETP,
Kamepa Bunbcona, smepHBId peakTop,

aroMHasa 6oM0Oa

7.3.10

[Tpaktuueckue pabotel. HMccnenoBanue
TPEKOB YacTUIL (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. CosBe3gus, spKue

3Bé3,Z[BI, IJIAHCThI, X BUAUMOC JBHKCHHUC

8.2

Conneunas cuctema. IlmaHeTsl 3eMHOMU




rpynnbl.  IlmaHersl-ruranTel M UX
CIIyTHMKH, KapJIMKOBBIE ILIAHEThI. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  atmocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPAKTEPUCTUKU:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHBII  KJIaCC — CBETHUMOCTB.
3BE3abl  IJIABHOM  TOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTE) JUIA

3BE37] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

###Par###BuyTpeHHee  cTpoeHHe  3BE3.
CoBpeMeHHbIE MPEICTaBICHUS (o]
npoucxokaeHnu u sBomounu CoiHua u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lanaktuxwu,
pacnpeneneHue 3BE3N, raza M MbUIM.
[Tonoxenne wu nBwkenue ConHua B
lamaktuke. Ilmockas wu  chepudeckas

IHOACHUCTEMBI TamaxTukn

8.8

Tuner ramaktuk. PamuoramakThky u

KkBazapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akon XaOOma. Pasz0Oeranue ramakTHK.
Boszpact u paguyc BcenenHoi, Teopus
Bompmioro B3pbiBa. Mogens  «ropsiuei

Bceenennoii». PennkroBoe nsnyyenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoGnemsl

aCTPpOHOMHU
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