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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YpPOBHE CpeAHEro oOImiero oOpa3oBaHHUs pa3paboTaHa Ha OCHOBE
NOJIO)KEHU U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOM Mporpammsl, npenacraBieHHbx B GI'OC
COQ, a Taxxe ¢ yuétoMm (penepanbHOi paboyeil mporpaMMbl BOCIIUTAHUS U KOHIENIIMH MPENnoiaBaHus y4eOHOro nmpeaMera
«Pu3uka» B o0Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®exnepanuu, peanu3ylolIMX OCHOBHbIE 00pa3oBaTENIbHbBIC
IpOrpaMMbl.

Copepxanue mporpamMMbl MO (U3MKE HAMpaBIeHO Ha (OpMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOyuaromuxcsa 10-11 knaccoB mpu 00ydeHuMM uX (Pu3MKe Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIBbHOCTHOTO
nonaxoja. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusMm GI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yJbTaTaM OOyuYeHHs, a TaKKe YUYUTHIBAET HEOOXOJMMOCTh peaju3allid MEXMPEIMETHBIX CBS3el
($U3UKU C €CTeCTBEHHO-HAY4YHBIMU y4e€OHBIMU TpenMeTraMu. B Hell ompenesnsioTcs OCHOBHbBIE IENH U3ydeHUs (DU3UKH Ha
ypOBHE cpeaHero oOmero o0Opa3oBaHMs, IUIAHUPYEMbIE pPE3yJdbTaThl OCBOGHHUS Kypca (U3UKUA: JUYHOCTHEIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

e IUIAaHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCIIE€ MPEAMETHbBIE PE3yIbTaThl MO

rojiaMm oOy4eHus;

e colepxaHue yueoHoro npeamera «duznka» no rogaM 00ydeHUs.

du3rka Kak Hayka o HauboJee OOIMX 3aKOHAX MPHUPOJBI, BBICTyNas B KA4eCTBE y4EOHOTO MPEeAMETa B MIKOJIE, 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,
M3y4aeMbIX XUMHUEH, Oumonorueid, ¢gusnyeckoil reorpadmueir m acTpoHomwuel. Mcmoiib30BaHME W AaKTHBHOE MPUMEHCHHE
¢u3nyecKknx 3HaAHUI OMpeAeNseT XapaKTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHIl B cdepe SHEpPreTHKH, TPAHCIIOPTa,
OCBOEHHUSI KOCMOCA, TOJIyYEHHUs HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBaAMU M Jpyrux. M3ydenue Quznku BHOCUT



OCHOBHOW BKJaJ B (OPMHUpPOBAaHHE E€CTECTBCHHO-HAYYHOW KapTHHBI MHpa OOydarommuxcs, B (HOPMHUPOBAHWE YMCHHM
MPUMEHSATh HAyYHBIH METO]T TO3HAHUS NP BHITIOJTHEHUN UMHU YIeOHBIX UCCIICTOBAHHM.

B ocHOBy Kkypca ¢Gu3MKKA AJi1 ypOBHS CpEIHEro oOmero oOpa3oBaHMs MOJIOKEH psA HUACH, KOTOPbIE MOXHO
paccMaTpHBaTh KakK MPUHIIUIIEI €T0 TIOCTPOCHUS.

Hoes yenrocmnocmu. B cOOTBETCTBUM € HEW KypcC SBJISETCS TOTMYECKU 3aBEPUIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX
pasnenoB (pU3MKHU, BKIIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (Qu3mku oObeAMHEH BOKPYr (DU3UUECKUX TEOPHil.
Benymwum B Kypce sBiiseTcst popMUPOBaHUE TIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIICCTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanuzanus NpeanosiaracT HCMOJIb30BaHWE T'YMaHUTApPHOrO MOTEHIMana (U3MYECKOn
HAyKHW, OCMBICIICHUE CBSI3M Pa3BUTHs (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PECHUYECKHMHM, HPABCTBCHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Qu3uku mpeanosiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJOTUYECKUX MPUIIOKEHUIM U3yUYEHHBIX TEOPHM U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi MOCPECTBOM BBEIICHUS 3JEMEHTOB COJIEP)KAHMsI, MOCBSIIEHHBIX JKOJIOTHUYECKHUM
npobieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKA M TEXHOJIOTHH, a Takke OOCYXIeHHus mpobdieM
PaIMOHAILHOTO MTPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

Crep)XHEBBIMH 2JIEMEHTaMU Kypca (PU3MKK Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUs SBISIOTCS (PU3HUECKHUE TEOPHHU
(popMupoBaHue NpPEACTABICHUNH O CTPYKTYpE MOCTPOCHHS (PU3UYECKOW TEOpUHU, POJIH (PYyHAAMEHTAIBHBIX 3aKOHOB U
MIPUHIIIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH TEOPU, JJIs OMMCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHHUI U MPOIIECCOB).

CHCTeMHO-/ICSITEIbHOCTHBIM TMOAX0A B Kypce (u3uku peanmusyercs Tpexkae BCero 3a cuéT OpraHu3anuu
AKCIIEPUMEHTATBLHOU JeATebHOCTH oOydaromuxcs. J{ms 6a30Boro ypoBHsI Kypca (M3HKHA — 3TO WCIHOJIb30BAHHE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MpOrpaMMe 1o (pu3nke 0ObeTMHECHBI B
oOIUi CIMCOK YYCHUYECKUX MPAKTHUECKUX padoT. Brimenenue B yKa3aHHOM TiEpedHe JabopaTOPHBIX padOT, MPOBOIUMBIX
JUTSE KOHTPOJII W OIEHKH, OCYIIECTBISECTCS YYaCTHHKAMU 0O0pa3oBaTENbHOTO TIpoIlecca HCXOAs W3 OCOOCHHOCTEH
IUIAHUPOBAaHUSI W OCHalleHusi kabuHetra ¢usuku. [Ipum 3ToM oOecreunBaeTCsi OBJIAJICHHE OOYYAIOIIUMUCA YMEHUSIMU



MIPOBOJINTH KOCBEHHBIE U3MEPEHUSI, UCCIEOBAHUS 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUH U TTIOCTAHOBKY OIBITOB MO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
bonbmoe BHUMaHWE yIENsSeTCs PELUICHUIO PACUETHBIX M KAadyeCTBEHHBIX 3ajad. Ilpu sTomM ans pacu€rHbIX 3a1a4
MIPUOPUTETOM SIBIISIFOTCS 3a7]a4M C SIBHO 3aJaHHOM (PU3MUECKON MOJAEINbIO, MO3BOJIAIONINE MPUMEHSITh U3YUYECHHbIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK U MHTETpUPYs 3HAHUS U3 Pa3HbIX pa3feioB. [ KaueCTBEHHBIX 3a/1ay
PUOPUTETOM SIBIISIFOTCS 3a1aHUsI HA OOBSACHEHUE MPOTEKaHUsI (PU3MUECKUX SBJICHUM U MPOIIECCOB B OKPYKAIOIIEH JKU3HH,
TpeOyroIue Beioopa Gu3nueckoil MoIeNu JIJIsi CUTyaIluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpeboanusiMu GI'OC COO k MarepualbHO-TEXHMYECKOMY OOECIICUCHHIO Y4eOHOro mpoliecca
0a30BbIl YpOBEHb Kypca (U3UKH Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHUs JOKEH M3ydaThCs B YCIOBUSX MPEIMETHOTO
kaOuHeTa (U3UKH WIK B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEJAMETOB €CTECTBEHHO-HAy4YHOTO IUKiIa. B kaOuHeTe
bu3UKH TOHKHO OBITH HEOOXOAMMOE JTabopaTopHOEe 000PYI0OBAHKE ISl BHITIOJIHEHUSI YKa3aHHBIX B Mporpamme 1o (usuke
YUYEHUYECKUX MTPAKTUYECKUX pabOT U IEMOHCTPAIIMOHHOE 000pYAOBaHHE.
JlemoHCcTpanmoHHoe 06opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHUMAJIBHOM TOCTATOYHOCTH U
oOecreynBaeT IOCTAHOBKY IEPEUYHCICHHBIX B MporpaMMe MO (U3MKE KIIOUEBBIX JIEMOHCTpALMA Jii HMCCIETOBaHUS
M3y4aeMbIX SIBICHUHN U MPOIECCOB, IMIUPUUECKUX U (QyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUH.
JlaGopaTropHoe o0OOpymOBaHUE JJII YYEHHYECKHUX TMPaKTHYECKUX paboT QopMupyeTcs B BHIAE TEMaTHYECKUX
KOMIUIEKTOB M OOecnednBaeTcsl B pacyéTe OJHOTO0 KOMIUIEKTa Ha JABYX oOydammwuxcs. TemaTHuecKrue KOMIUICKTHI
nabopaTopHOro 00OPYIOBaHUS JOJKHBI OBITh MOCTPOCHBI HAa KOMILJIEKCHOM HCIOJIb30BAHUU aHAJIOTOBBIX M ITM(GPOBBIX
puOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJE ITU(MPOBBIX JTA00OPATOPHIA.
OCHOBHBIMH LIETISIMHA U3yYeHUS (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:
e (QopmupoBanne wuHTEpeca M CTPEMJICHHUS OOYYAIOIMUXCS K HAYYHOMY W3YYCHHIO MPHUPOIBI, Pa3BUTHE UX
WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HaHUSA U (HOPMHUPOBAHHE HCCIEIOBATENBCKOTO OTHOUIEHUS K
OKPY’KAIOUIUM SIBICHUSIM;

e (QopmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTrara W3yYeHUS OCHOB CTPOCHUS MaTepuul U
(dbyHIaMEHTaIbHbIX 3aKOHOB (DU3UKHU;



e (opMupoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIb30BaHUEM (U3UYECKUX 3HAHUN U HAYyYHBIX JJOKAa3aTEIbCTB;
e (opMupoBaHUE MPEACTABICHUN O PO (PUBUKYU JUIST PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHM.
JlocTrkeHnue 3TUX 1ejied 00ecreynBaeTcs pelIeHUEeM CIEeAYIOUIMX 3a/lady B IpoIlecce M3Y4YeHHs Kypca (U3MKU Ha
YPOBHE CPEIHET0 00111eT0 00pa30BaHUS:
e TMPUOOpETEHUE CUCTEMbI 3HAHHUI 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSIX, BKIIOYAs MEXaHUKY,
MOJIEKYISIPHYIO (PU3UKY, STIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPO(DU3UKY;

e (¢opMupoBaHUE YMEHUN MPUMEHSATh TCOPETUUCCKUE 3HAHUS U1 OOBACHEHUSI (PU3NUECKUX SIBIICHUM B IPUPOJIC U JIJIS
MPUHSATHS MPAKTUYECKUX PEIICHUN B TTOBCETHEBHOM KU3HU;

e OCBOECHHE CIOCOOOB PEIICHMSI PA3IMYHBIX 3324 C IBHO 3aJaHHOU (PU3NYECKON MOJEIbIO, 3a/1a4, MOPa3yMeBatoOIIuX
CaMOCTOSITEJIbHOE CO3/1aHne (PU3NYECKON MOJIENH, aIeKBAaTHOM YCIOBHAIM 3aJ1a4H;

e TOHMMaHWE (PU3NUECKUX OCHOB M MPHUHIUIIOB ICUCTBUS TEXHUUYECKUX YCTPONCTB U TEXHOJOTUUECKUX MPOIIECCOB, UX
BJIMSTHUSI HA OKPYXKAIOIIYIO CPENY;

e OBJAJICHHE METOJAMU CaMOCTOSITEIbHOTO IJIAHWPOBAHUS W TMPOBENCHUS (PU3MUECKHX SKCIEPUMEHTOB, aHAU3a U
UHTEpIpeTauy HHHOPMAIIUH, ONIPEACIICHNUS IOCTOBEPHOCTH MOJIYyUYEHHOTO PEe3yJbTaTta;

e CO3JJaHME YCIIOBUU ISl PA3BUTHSI YMEHHUH MMPOCKTHO-UCCIIE0BATEIBCKOM, TBOPUYECKOMN JIEATECIBHOCTH.

Ha wm3ydyenue ¢usmku (0a30BbII ypOBEHb) Ha ypOBHE cCpeaHero odmiero obpasoBanHus otBoauTcs 136 wacos: B 10
KJ1acce — 68 yacoB (2 yaca B Hezento), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamMme 1o (U3HKE TMepedYeHb JIA0OPAaTOPHBIX M TMPAKTHYECKUX padoT  SBISETCS
PEKOMEHIOBAaHHBIM, YYHTENb JelaeT BBIOOP MpOBEACHUS 1abOpaTOpHBIX PabOT M OMBITOB C y4ETOM WHAMBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

COIAEPKXAHUE OBYUEHUASA

10 KITIACC

Pazgen 1. ®u3uka U MeTOAbI HAYYHOI'0 MIO3HAHMS



®usnka — Hayka o npupone. HaydHble meTonbl NMO3HAaHMS OKpyXKarollero mupa. Ponp skcrneprMeHTa M TEOpUM B
Ipoliecce MO3HaHUs MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MopnenupoBanue ¢u3nueckux siBIeHUN U npoueccoB. Hayunbsie runoressl. Gusnyeckre 3akoHbl U T€OpUU. [ paHUIIbI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIMIT COOTBETCTBHUS.

Ponb u mecto ¢puzuku B GOpMUPOBAHUM COBPEMEHHON HAYYHOU KapTUHBI MUPA, B TPAKTUUECKOU JEATEIHHOCTH JIFO M.
Jlemoncmpayuu

AHanoroBsle U I_II/I(I)II)OB]'::IC HU3MCPUTCIIbHBIC HpI/I60pBI, KOMITBFOTCPHBIC JJaATYUKHU.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunyeckoe ABWKeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMAKEHUS. Cuctema oTcuéTa. TpaekTopusi.

[lepemerienue, CKOPOCTh (CpeHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MAaTepUaTbHOM TOUYKHU, UX MPOEKIINH
Ha OCHU cUcTeMbl KoopauHaT. CloKeHUE NEPEMEILIEHUN U CIIOKEHNUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJMHENHOe [BIKEeHHE. ['paduku 3aBUCUMOCTH KOOpPJUHAT, CKOPOCTH,
YCKOPEHUS, IyTU U MEPEMEILICHUSI MaTepUaIbHOM TOUKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuBonmHueitnoe nBuwxeHue. JBHKEHHE MAaTEPUAIBHOW TOYKH IO OKPYKHOCTH C MTOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO.
VYrnoBas ckopocTb, TuHEHHas ckopocTh. [lepuon u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE INPUMEHEHHUE: CHUIAOMETD, ABUKECHUE CHAPSJIOB, LEMHBIE U PEMEHHBIC
MepeIaym.

Jlemoncmpayuu

Moaenps cUCTEMBI OTCUETA, UIUTIOCTPALINSA KHHEMATUYECKUX XapaKTEPUCTHUK JIBUKCHUS.
IIpeobpa3oBanne IBMKCHUH C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHne Tenm B BO3AYyXE U B PA3PEKECHHOM POCTPAHCTBE.

HaGmonenne nBrKeHUS Tela, OPOIISHHOTO TI0JT YTJIOM K TOPHU30HTY M TOPHU30HTAIIBHO.
N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



Hanpagnenne ckopocT npu ABUKEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEIEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXIY NYTSAMH, MPOWICHHBIMUA TEJIOM 32 IMOCIEIOBATENbHBIE PaBHBIC MPOMEXKYTKH
BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUM C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHHS 1IapuKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHaumn otHocuTenbHOCTH ['anuies. [lepBoiid 3akoH HeroTtoHa. UHEpUManbHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit 3akoH HeioToOHa miisi MatepuanbHOM TOUKU. Tperuil 3aKoH
HbroToHa aJ1st MatepraibHbBIX TOUEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBas kocMu4eckas CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoiabxeHus:, kaueHust). Cuna tpenus. Cyxoe tpenue. Cuna TpeHHUS CKOJILKEHUS U CUjla
TpeHus 1mokos. Koagdumument tperus. Cuna cConpoTUBISHHS P IBHKEHUHU TeJla B )KUJIKOCTH WIIU Tase.

[TocTtynaTenpHOE U BpalaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [inedo cumbl. Y cinoBust paBHOBECHS TBEPAOTO TeENA.

TexHu4ecKkne yCTpOMCTBA U MTPAKTUYECKOE MPUMEHEHHE : MOAIIUITHUKH, IBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TeI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCHMOCTPH CHIIBI YIIPYTOCTH OT JiepopMarium.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUU.



CpaBHeHME CUJT TPEHUSI TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomsi

N3ydenne nBuxeHus OpycKa 1o HaKJIOHHOM MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

UccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvl coOXpaneHusn 6 Mexanuke

Nmnynbsc MaTepuaibHOM TOYKH (TeJia), CUCTEMbI MaTEPUATIbHBIX TOUYEK. MIMITyIbC CUIIBI U U3MEHEHUE UMIYJIbCa TENa.
3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE JBUKEHUE.

PaboTta criibl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepuaibHOl ToUukd. Teopema 00 M3MEHEHUN KMHETUYCCKOU SHEPTHUH.

[lotenuuanbuas >Heprusi. [loreHnuanbHas sHeprust ynpyro aehopMUpoBaHHON NpyxuHbl. [loTeHIManbHas SHEPrUs
Tesa BOJIM3H MOBEPXHOCTH 3EMIIH.

[loTeHnuanbHbple U HEMOTEHIMANIbHBIE CHIIBL. CBsI3b paOOThl HEMOTEHUUAIBHBIX CHJI C HM3MEHEHHUEM MEXaHWYEeCKOU
SHEPI'UM CUCTEMBI TE€J. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBII MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaktrBHOE 1BHXKEHUE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3yuenne abCOMOTHO HEYTIPYTOro yjaapa ¢ MOMOIMIbIO IBYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanne cBA3U paOOTHI CUITBI C MI3MEHEHUEM MEXaHUYECKON SHEPTHUH Tejla Ha MPUMEpE PACTSHKEHUS PE3NHOBOTO
KIyTa.



Paszpnen 3. MouiekyisipHasi pU3HKA M1 TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHbBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETHUYECKON TEOpUHM M MX OMBITHOE O00OCHOBaHME. BpOoyHOBCKOE NBHKEHUE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJEHCTBUS YaCTHUI] BellecTBa. Mojelid CTPOCHHUSI Ta30B, )KUJIKOCTEN U TBEPIBIX TEN
U OOBSCHEHHE CBOMCTB BEIIECTBAa Ha OCHOBE JTHUX Mojeneil. Macca u pasMepsl Mosekyn. KomuyecTBo BelecTsa.
[Toctostnnast ABorajipo.

TemnoBoe paBHoBecue. Temmiepatypa u e€ uzmepenue. lllkana remmneparyp Llenscus.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISPHO-KHHETHUYECKON TEOPUM UJICAIbHOTO raza. AOCOIIOTHAs
TeMIepaTypa Kak Mepa CpeHel KMHETUUECKOM YHEPruu TEIJIOBOro JBMXEHUs dacTull ra3a. [llkama temneparyp KenbBuna.
I"a3oBbie 3akoHbl. YpaBHeHUEe MenaeneeBa—Kianelipona. 3akon JlanbToHa. M30mpoiiecchl B UI€AIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BeliecTBa. [ paduyeckoe npeacraBieHne H30IMPOIeCCOB: U30TepMa, H30X0opa, n3obapa.

TexHuuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeIIeCcTBa, (poTorpaduu MONEKyJl OpraHUYECKUX COCTUHEHU.

OmnbrTel 10 1D GY3Un KUJIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKCHHUS.

Mopnaens onbita HTepHa.

OnBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBHS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHHS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

OrnpeneneHue Macchl BO3yXa B KJIIACCHOW KOMHATE HAa OCHOBE M3MEPEHUN 00bEMa KOMHATHI, AaBJICHUS U TEMIIEPATypbl
BO3/yXa B HEW.

HccnenoBanne 3aBUCHMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3peKEHHOIO ra3a.

Tema 2. Ocnosvl mepmoOuHaAMUKuU



TepMmoguHamuyeckass cucremMa. BHYTpeHHsAs 3HEprusi TEPMOJMHAMUYECKOM CHUCTEMbl U CIOCOObI €€ H3MEHEHUS.
KonuuectBo Ttemnorsl u pabota. BHyTpeHHssT »Heprus OJHOATOMHOIO MJi€aJbHOro Ta3a. Bunbl Teruionepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIydeHHUE. Y IeJbHas TEINIOEMKOCTh BellecTBa. KOIM4ecTBO TEMIOTHI ITPHU TEIUIONEpEIaye.

[lonstue 06 agnadaraom nporecce. [lepBrlil 3akoH TepMoAMHAMUKHU. [I[pruMeHeHne nepBoro 3aKOHa TEPMOJUHAMUKH K
u3zonpoueccaM. ['paduueckas uatepnperanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh Mpo1ieccoB B IPUPO/IL.

TermoBbie MamuHbl. [TpuHIMOB AeMCTBUS TemaoBBIX MamiuH. [IpeoOpa3oBaHus PHEPruu B TEIUIOBBIX MAalIMHAX.
Koadpdumment mnonesnoro nerictBusi TtemioBod Mammubl. [lukn KapHo u ero kodduuueHT moje3Horo aencTBHS.
DKOJOTUYECKUE MPOOJIEMBI TEIJIOIHEPTETHKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: JABUTATENh BHYTPEHHETO CrOpaHus, OBITOBON XOJOJMUIIbHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

W3menenne BHyTpeHHEN SHEPTrUU Tela MPU COBEPIICHUH PaOOThI: BHUIET MPOOKU U3 OYTHUIKU MOJ JEHCTBUEM CHKATOTO
BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHON TpyOKe MyTEM TpeHHs (BUI€OAEMOHCTPALINSA).

N3meHeHne BHYTpEeHHEN SHEPTUH (TEMIIEpATypPhl) TEIA IPU TEIUIONEpeIaye.

OmnpIT 110 a1abaTHOMY PACHTUPEHHIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTATENISI BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne yaenpHON TETUIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazoevie nepexoovl

[TapoobpazoBanue u koHmeHcamus. Vcmapenue u kurmeHue. AOCONIOTHasS W OTHOCUTEIbHAS BIIAXKHOCTH BO3JYyXa.
Hacwimennsrit nap. Y aenpHas TerioTa napoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.

Teépmoe Temo. Kpucrammmyeckue u amMop@Hbie Tena. AHH3OTPONUS CBOWCTB KpHUCTALUIOB. JKHIKHE KPUCTAILIBL
CoBpemennbie maTepuaibl. [lnaBnenne u Kkpucraminzanus. Y aenbHas TerioTa miasineHus. CyonuManus.

VYpaBHeHHEe TENJI0BOro OanaHca.



TexHuueckue yCTpOWCTBA M MNPAKTUUECKOE MNPUMEHEHUE: TUTPOMETP M TMCUXPOMETP, KAIOPUMETpP, TEXHOJIOTUU
MOJTy4YE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MapOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUM.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.
JlemoHCTpanysi KpUCTAILIIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3MepeHne OTHOCUTENBHOMN BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DnekTpu3auus Tel. OJEKTpUYecKuid 3apsi. JlBa BHIA BIEKTpUYECKUX 3apsaoB. IIpOBOIHHMKH, IOUANEKTPUKU U
MOJIYIIPOBOJAHUKH. 3aKOH COXPaHEHHUS 3JIEKTPUUECKOTO 3apsia.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodyeuHslil anekTpuyeckuil 3apsa. DiekTpuueckoe noje. Hanpsk€HHOCTD
aneKTpuyeckoro noss. [I[puHIun cynepno3uiny 3JeKTPUIECKUX Noyieil. JINHUM HanpsiAKEHHOCTHU AIEKTPUUYECKOTO TOJIS.

Pabora cun anekrpocrarudeckoro mosst. Ilorenmuman. PasHocte moreHnmanoB. [IpoBOAHWUKM HW  IUAJIEKTPUKU B
AIEKTPOCTATUYECKOM MoJe. [nanekTpudyeckas NpOHUIAEMOCTb.

OnekTpoéMkocTh. KoHieHcaTop. DNEeKTPOEMKOCTh INIOCKOTO KOHIEHCATOpa. DHEPTHUsl 3apsSyKEHHOT0 KOHAEHCATOPA.

TexHnueckue YCTpOﬁCTBa U IIPAKTHYICCKOC IIPUMCHCHHC: JJICKTPOCKOIL, 3JICKTPOMCTP, IJICKTPOCTATHYCCKAA 3alluTa,

3a3€MJICHHE JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmapat, CTPYWUHBIN PUHTEP.
Jlemoncmpayuu

Y CTpOolCTBO M MPUHIUIT IEUCTBUS SIEKTPOMETPA.
B3aumMonenicTBrE Ha3JIEKTPU30BAHHBIX TEI.
DIJIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJL.



[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIMANIEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAu IIACTHH, PACCTOSIHUA MEXIYy HUMHU U
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunix cpedax

DJIEKTPUUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS AIIEKTPUUYECKOTO ToKa. Mctounnku Toka. Cuina Toka. [IoCTOsSSHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka Lernu.

DNEeKTpUYECKOE CONPOTHBJIIEHUE. YNIEIbHOE CONpPOTUBIICHHE BewlecTBa. llocnenoBaTtenbHoe, mapaielbHOE,
CMEILIAHHOE COEJMHEHHUE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUjla U BHYTPEHHEE CONPOTUBIICHHE HCTOYHMKA TOKAa. 3akoH OMa s MOJHON (3aMKHYTOM)
aneKTpruueckon uenu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAs] MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTH COINPOTUBIEHUS METALUIOB OT TEMIIEPaTypBhl.
CBepXpoBOUMOCTb.

DNEeKTpUUeCcKUi TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[lonynpoBoguuku. CoOCTBEHHass W MpPUMECHAas MPOBOAUMOCTh TOJYHpoBOAHUKOB. (CBoiicTBa pP-N-mepexona.
[TomympoBOJHUKOBBIE TTPHOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PaCIIaBaX 3JIEKTPOIUTOB. DIECKTPOIUTUYECKAS] AUCCOIUALIUA. DIEKTPOJIN3.

DneKTpuuecKuid TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [Tnazma.

TexHuueckne yCTpOMCTBA W MNPAKTUUECKOE NPUMEHEHUE: aMIEpPMETP, BOJBTMETpP, PEOCTaT, HCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS, BaKYyMHBIH NIHOJ,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.



Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UIWJIWHAPUYECKUX MPOBOJHUKOB OT [UJIMHBI, IUIOMIAJA IOMEPEYHOrO CEYEHUS U
Marepuaa.

CwmelranHoe COeJMHEHUE MTPOBOHUKOB.

[Ipsamoe wu3MepeHue HIAEKTPOABUKYIIEH cuiibl. KOpOTKOe 3aMblkaHUWE TaJlbBAHUYECKOTO JJIEMEHTAa U OLCHKA
BHYTPEHHETO COMPOTUBIICHMUSI.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pasps U IPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHne cMemanHoro COeIUHEHUs PE3UCTOPOB.

N3Mmepenne aneKTpoABHKYIEN CUIIBI ICTOYHUKA TOKA U €T0 BHYTPEHHETO COIIPOTUBIICHUS.

HaGmonenue snexkTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyHIECTBISIETCS ¢ YIETOM COJIEPKATENbHBIX MEXKIPEIMETHBIX
CBsI3€H C KypcaMu MaTeMaTuKH, OMOJIOTUHU, XUMUH, Teorpadu U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C HM3yYEHHEM METOJOB HAyYHOTO TO3HAHUS: SIBJICHHE, HAYYHBIA (axT,
rurnore3a, Gu3nyeckas BEJIMUMHA, 3aKOH, TeOpHsl, HAOTIOJEHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: penieHue CUCTEMBbl YpaBHEHUH, TWHEHHas GyHKIUA, mapadona, rurnepbona, ux rpauKkd u CBOMCTBA,
TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mMexannueckoe NBIKEHHE B KUBOUM mpupoje, nuddys3usi, ocMOC, TEIII000OMEH JKUBBIX OPTaHU3MOB (BHIIBI
TEIJIONEePeIaun, TEIIIOBOE PABHOBECHE), IIEKTPUUECKHUE SABICHUS B )KUBOU MIPUPO/IE.



Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE
CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEM M Tra30B, DAJIEKTPUUECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IUCCOLMALUS,
raJbBaHHUKa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBIKEHHUM C HMCIOJb30BAHUEM MEXaHM3MOB, Y4ET TPEHHUS B TEXHUKE, MOJIITUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAHCHMS UMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U JPYrue), IBUraTeb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOJAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH TTOJTYUYCHHs] COBPEMEHHBIX MAaT€pUaIoOB, B TOM YHCIIC
HAaHOMAaTEpPHaJIOB, ¥ HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIM
PUHTED, JIEKTPOHATPEBATEIIbHBIC MPUOOPHI, IIEKTPOOCBETUTEIILHBIC MPUOOPHI, FaThbBaHHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[locTositHHBIE MarHuTHl. B3auMozaeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE moje. BeKTop MarHUTHOW MHIYKIIUU.
[IpyHOMO Cynepno3uiUuy MarHUTHBIX TOJeH. JIMHUM MarHuTHOW MHAYKIMU. KapThHa TUHWKA MAarHUTHOM WHIYKUHUU TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe noje npoBoJHUKa ¢ TOKOM. KapThHa TMHUN MHAYKUMHA MarHUTHOTO MOJIs JJIMHHOTO MPSMOr0 MPOBOJIHHUKA
1 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaelicTBre NpoOBOIHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuia Jlopennia, e€ MOyJib M HarpaBiieHHe. JIBIKEHHE 3apsyKCHHOM YacTHIBI B OJTHOPOJHOM MarHuTHOM moje. Pabora
cwiibl JIopeHna.

SIBneHue 3ME€KTPOMArHUTHOM MHAYKIMU. [I0OTOK BEeKTOpa MarHUTHON MHAYKUWU. DJIEKTPOABUKYIIAS CUJIA WHIYKIIUH.
3aKkoH anekTpomMarHuTHoN unaykuuu dapanes.

BuxpeBoe anekTpuyeckoe mosie. DIEKTPOJBIXKYIIAA CUJla UHAYKIUU B MPOBOJHUKE, ABUKYILIEMCS MOCTYNATEIbHO B
OJTHOPOJTHOM MAarHWTHOM IIOJIE.



ITpaBuno Jlenua.

NHayKTUBHOCTD. SIBIECHUE CAMOMHIYKIMH. DJIEKTPOIBMUKYIIAsA CUJIa CAMOUHIAYKIIVH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKK ¢ TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpouCTBa U MPAKTUUECKOE MPUMEHEHHUE: TOCTOSIHHBIE MAarHUThI, 3JIEKTPOMArHUThI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIIH JIEMEHTAPHBIX YACTHUIl, MHAYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIuHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIa Ha HOHBI AIIEKTPOJIUTA.

SBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[TpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOJABWKYIIECH CHUIIBI MHAYKIIUA OT CKOPOCTH M3MEHEHHUSI MAarHUTHOTO MOTOKA.

SIBeHHEe CaMOMHIYKIIHUH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanne neiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMAarHUTHOM HHIYKIIWH.

Paznen 5. KosiebaHusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble KoJj1e0aHus



Konebarenwnas cuctema. CBoOOgHBIE MexaHWdeckue kosieOanus. ['apmoHuueckue konebanus. [lepuon, vactora,
aMIiuTyaa u ¢gasa konebanuid. [IpyKuHHBIN MasTHUK. MaTeMaTHUYeCKUN MasiTHUK. Y paBHEHHE TapMOHUYECKUX KOJICOaHUIA.
[IpeBpaiiieHne 3Hepruu Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbhbiii koHTyp. CBOOOIHBIE 53JIEKTPOMArHUTHbIE KOJ€OaHUS B MJI€ATBHOM KOJIEOATEIbHOM KOHTYpE.
AHanorus MeXJ1y MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KosiebanusiMu. dopmyna ToMcoHa. 3aKOH COXpaHEHUs SHEPTUU B
ujieaTbHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronux KojeOaHUsX. BbIHYXJAeHHbIE MeXaHHueckue KojeOanus. Pe3oHanc. BeiHyxIeHHbBIC
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

[Tepemennslit Tok. CUHYCOUATBHBIN TTEPEMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO TOKa. AMITUTYTHOE M JICHCTBYIOIIEE
3HAYCHHUE CUJIbI TOKA W HATIPSHKCHUSI.

Tpancdhopmartop. IlpousBoacTBo, mepenada U MOTPEOJICHUE DIEKTPUUECKOM DHEPTHH. DKOJOTHYECKHE PHUCKH TIPU
IPOU3BOJCTBE JIEKTPOIHEPruu. KynpTypa UCIIOIB30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpoWcCTBA M MPAKTUYECKOE IMPUMEHEHHE: JJIEKTPUUECKUN 3BOHOK, T'€HEPATOp IMEPEMEHHOTO TOKa,
JIMHUU 3JIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoaeOaTEIbHON CUCTEMBI (TIPYKUHHBIA UITM MaTEeMaTHISCKUI MasSTHUK).

HaGmroneHne 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

OcrumiorpaMMbl (3aBUCUMOCTH CHITBI TOKA W HATIPSKEHUS OT BPEMEHH) /IS AJICKTPOMATrHUTHBIX KOJICOaHMIA.

Pe3onaHc mpu nmocienoBaTeibHOM COEIMHEHUN PE3UCTOPA, KATYIIKN MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPOIepeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

NccnenoBanne 3aBUCMMOCTH NIEPUO/IAa MaIbIX KOJeOaHU rpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl Tpy3a.

HccnenoBanue nepeMEeHHOro TOKA B LIEMU U3 MOCJIEI0BATEIbHO COeIMHEHHBIX KOHJIEHCATOpa, KaTYIIIKU U PE3UCTOpa.



Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

MexaHudeckue BOJHBI, ycnoBusi pacnpocTpanenus. Ilepuon. CkopocTh pacnpoCTpaHEHHs W JIJIMHA BOJIHBI.
[Tonepeunsie u npoosibHBIE BOJIHBL. UHTepdepeHius u nudpakiius MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DNeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUS M3JTyUCHHUSI JICKTPOMArHUTHRIX BOJIH. B3aumHas opuenTanus BektopoB E, B, V B
AJIEKTPOMArHuTHOM BoJiHE. CBOWMCTBA JJICKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIICHHE, ToJsipu3anus, audpaxius,
untepdeperius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[Ixana 31eKTPOMarHUTHBIX BOJIH. [[puMeHEeHNE 2IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUIMITBI paguoOCBs3U U TeNeBUICHUS. Pannonokarus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEN CPEBI.

TexHudeckne ycTpoincTBa M MPaKTHUECKOE MTPUMEHEHHUE: MY3bIKaJIbHBIE HHCTPYMEHTHI, YJIbTPAa3BYKOBAs JUATHOCTHKA B
TEXHUKE U MEAUIIMHE, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenegon, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE MOMEPEYHbIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teno kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u Tugpakiiui MEXaHMIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U 9aCTOTOM KoJieOaHUH.

HccnenoBanne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, TMPEIOMIICHWE, MoJsipu3amus, JAudpakius,
UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonuHelHOE pacnpoCTpaHEHUE CBETa B OJHOpPOAHOM cpene. Jlyu cera. ToueuyHbld
HMCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n300pakeHui B MIOCKOM 3€pKalie.



[Ipenomiienne cBeta. 3akoHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN MMOKa3aTedb mpeiaomiieHus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpeaenpHbIi yroil oJIHOr0 BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB O6enoro ceera. L{Ber.

Colwuparoiiue 1 pacceuBaroniyue JuH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSHHE M ONTHYECKasl CUja TOHKOW JIMH3BI.
[TocTpoenune mzo0paxeHUl B COOMPAIOIIUX M paccerBaroNux JnH3aX. Dopmysia TOHKOW JIMH3BI. YBEIWYEHUE, J1aBAEMOe
JIUH30U.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOYHUKHU. YCIOBHUS HAONIOACHUS MAaKCUMyMOB U
MUHHUMYMOB B UHTEP(HEPECHIIMOHHOM KapTUHE OT ABYX CUH(A3HBIX KOTePEHTHBIX HICTOUHHUKOB.

Hudpakmus cBeta. Judpakuuonnas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX MAaKCHUMYMOB TpU TaJICHUH
MOHOXPOMAaTHUYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHuueckre yCTPOWCTBA M MPAKTHUUYECKOE MPUMEHEHHWE: OYKH, Jymna, (oToanmapar, NPOEKIMOHHBIN amnmapar,
MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpsimonuHeiHOE pacpOCTpaHEHHE, OTPAKEHUE U TIpesioMiieHre cBeta. OnTruueckue mpudopsl.

[TomHOE BHYTpEHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojgenn MUKpPOCKOTIA, TEIECKONA.

Hab6monenne naTepdepeHIInm CBETA.

Hab6monenne nudpakiuu ceera.

Hab6monenne nucrnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



N3mepenue nokazaresns npeaoMiIeHus CTeKa.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHuIel  TPUMEHUMOCTH  KJIACCHMYECKOW MexXaHuku. [locTynaTel chnenuanibHONM  TEOpUHU
WHBAPUAHTHOCTH MOJYJISl CKOPOCTH CBETA B BaKyyMe, IPUHITUIT OTHOCUTEILHOCTH DUHIIITEHA.
OTHOCUTENTHEHOCTD OJJHOBPEMEHHOCTHU. 3aMe IJIEHUE BPEMEHU U COKPAIIEHUE JIJTUHBI.
DHEprus U UMNYJIbC PEISTUBUCTCKOM YaCTHIIBI.
CBs13b MacChl C PHEPTHEH U UMITYJILCOM PEIISTUBUCTCKON YaCTHUIIbI. DHEPTUS MOKOS.

Pa3nen 7. KBantoBas pusuka
Tema 1. Inemenmot K6anHmMoeo ONMUKU
®dotonbl. Dopmyna [Inanka cBa3u dHEPTUN (OTOHA C €TI0 YACTOTOW. DHEPTHs U UMITYJILC (DOTOHA.

OTHOCHUTCIIBHOCTH .

OtkpeiTe u uccnenaopanue Gororpdexra. Onbitel A. I'. CroneroBa. 3akonbl horodddekra. YpaBHeHHEe DUHINITEHHA

s porodddexra. «KpacHas rpanuna» horodddexra.
JlaBiienue ceera. Onwithel I1. H. JIeGenena.
XHUMHYECKOE JICHCTBUE CBETA.

TexHuuyeckue yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHUE: (POTOIIEMEHT, (OTOJATINK, COTHEUHAs OaTapesi, CBETOAHOI.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHUHOM.
HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.
Cseronuos.

Conneynas 6artapes.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OnwiTel Pe3epdopna mo paccesHuto o -yactunl. [lnanerapuas monens aroma. IloctymaTs
bopa. Uznydenue u norjioiieHre GOTOHOB MPHU MEPEXOJe aToMa C OJHOTO YPOBHS SHEPrUU Ha JIPyrod. BUIBI CHIEKTPOB.
CnekTp ypoBHEH SHEpPruy aToMa BOJOPO/A.

BosnHoBsie cBoiicTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJTHOBOM yaau3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JTyUEHHE.

TexHudeckue yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: CIEKTPaJbHBIM aHaiu3 (CHEKTPOCKOIM), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

OrnpeneneHue JJIMHbBI BOJHBI Ja3epa.

HaGmtonenne muHeMvaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmronenue nuHevaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JOKAa3bIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTkpeiTHe paguoakTuBHOCTH. OmnbiThl Pesepdopna mo
OTpEJICNICHUIO  COCTaBa paJMOaKTUBHOTO wu3nydeHus. CpoiictBa anbda-, Oera-, TramMma-usaydyeHus. BuusHue
PaIHOAaKTUBHOCTH HA )KUBbIE OPraHU3MBI.

OtkpeiTHE TIpoTOHA U HeWTpoHa. Hyknonnas monens sigpa [elizenOepra—lBanenko. 3apsia siapa. MaccoBoe 4ucio
aapa. M3oromsl.

Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3inydeHue. 3aKoH paguoaKTUBHOTO paciaja.

DHeprusi CBsI3M HYKJIOHOB B sifpe. SnepHbie cuibl. JlepexT maccer smpa.

SAnepHble peakunu. /lenenue u cuHTe3 SEP.

Anepubiit peaktop. TepmosimepHbiii cuuTe3. [Ipo0IeMbl U TePCHEKTUBHI AACPHON IHEPTETUKU. DKOJOTMIECKUE ACTIEKThI
SAIEPHON IHEPIETUKHU.

DiieMeHTapHble YacTULbI. OTKPBITUE ITO3UTPOHA.



MeTtonbl HAOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHUL.
dyHaaMeHTaabHble B3auMoAeicTBus. EnMHCcTBO (hr3nueckoil KapTUHBI MUpA.

TexHU4YecKne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: TO3UMETP, Kamepa BuilbCOHA, siEpHBIM PEAKTOP, aTOMHAas
o6omOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3zznen 8. DiieMeHTBI ACTPOHOMUM U ACTPO(PU3IUKH

Drtansl pa3zBuTUA acTpoHOMUU. [IpuKiIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMMUM.

Bun 3Bé3anoro ne6a. Co3Be3ausi, sipkue 3BE3/1bl, IUTAHETHI, UX BUIUMOE JABUKCHHE.

Conneynas cucrema.

Connue. Conneuynast aktuBHOCTh. McTouHuk sHeprum ConHua W 3BE3A. 3BE3NBI, MX OCHOBHBIE XapaKTEPUCTUKHU.
JluarpamMmMa «CHEKTpaJbHbIA KJIACC — CBETHUMOCTBY». 3BE31bl TIJABHOW IMOCJIEAOBATEIBHOCTUA. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE37 TJIABHOW MOCIIEIOBAaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE IPEICTABICHHS O
IPOUCXOKAEHUU U 3BOToLNN CoHIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Muneunsiii [yt — Hama I"'anaktuka. [Tonoxxenune u aeuxenue Cosnia B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE ABIPHI B siApaxX rajlakTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66na. Pasoeranue ramaktuk. Teopust bonbmoro B3peiBa. PenukToBoe
W3JIy4YCHHUE.

MacurabHas ctpyktrypa Beenennoil. MeTaranaktuka.

Hepeménupie mpoOaeMbl aCTpPOHOMUM.

Yuenuuecxue nabnooenus

HaGmronennst HEBOOPYKEHHBIM TJIa30M C HCTIOJIB30BAHIEM KOMIBIOTEPHBIX MPUIIOKEHUHN TSI ONIPEICIICHUS TTO0KEHUS
HeOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE cO3Be31usi CeBEpHOTO MONYIIapUs U sIPKUE 3BE3/IBI.



HaGmonenus B Teneckon JlyHbl, ianet, Mueunoro IlyTu.

Oo6o0maomee NOBTOPEHUE

Ponb ¢u3uKKH M aCTpOHOMUU B SKOHOMHUYECKOH, TEXHOJOTMYECKOH, COLMAIbHON M 3TUYECKON cepax nesTenbHOCTH
YeJioBeKa, POJb U MECTO (PUM3UKM U ACTPOHOMHUU B COBPEMEHHOM HAy4HON KapTMHE MHUpA, posib (PU3UYECKOW TEOpUHU B
(GopMHUpOBaHUM MPEACTaBICHUN O (PU3MUECKOW KapTUHE MHpa, MECTO (U3MYECKOW KapTUHBI MUpa B O0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX IIPEACTABICHUN O IIPUPOLE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kilacce ocymiecTBiIsieTcs: ¢ Y4ETOM COJIep KaTeN bHBIX MEKIIPEAMETHBIX
CBsI3€l C KypcaMu MaTeMaTuKH, OMOJIOTUHU, XUMUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAYYHOTO MO3HAHUA: SIBICHHE, HAY4YHBIM (QaxT,
runoresa, puanyeckas BeJIMYMHA, 3aKOH, TEOpHUs, HaOII0ECHUE, SKCIIEPUMEHT, MOJIETUPOBAaHNE, MO/IEIb, U3MEPEHHUE.

Mamemamuxka: pelieHne cUCTeMbl YpaBHEHUHN, TPUTOHOMETpUUECKHUE (GYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHI'€HC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECCTBO, BEKTOPHI M MX IMPOCKUMM HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKUUH, NMPU3HAKU MOJO0US TPEYroJbHUKOB, OIpENEICHHME IUIOIIAAU IJIOCKUX (QUryp H
o0BEMa Te.

Buonoeus: snekTpudeckue SBICHUS B KUBOM Npupoje, KosieOaTeNbHbIE IBUKEHHUS B JKUBOM HpUpOJE, ONTUYECKUE
ABJICHUSA B )KUBOU IPUPOJE, ACUCTBUE pPaUallMY HA )KUBbIC OPraHU3MBI.

Xumus: CTpPOEHME aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30oBaHUs
KPHUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagpusa: MmarHUTHBIE TIOJIOCA 3€MJIH, 3aJIeKH MArHUTHBIX PyZ, GOTOChEMKA 3€MHOM MOBEPXHOCTH, MPEJCKa3aHUe
3EeMJICTPSICEHU.

Texnonozua: TAHAM IIEKTPOIIEpeIad, FeHepaToOp MEPEMEHHOTO TOKA, 3JIEKTPOJABHUIaTellb, MHAYKIMOHHAS 1€4b, pajap,
panuonpuéMHUK, TEIEeBU30p, aHTeHHa, TeiaedoH, CBYU-neub, MpOEKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA, COJHEYHAs
Oarapes.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenne yuebHoro npenmera «dusnka» Ha ypoBHE cpefHero oodiiero oopa3zoBaHus (0a30BbIA YPOBEHB) IOJKHO
00eCIeYuTh TOCTUKEHUE CIICTYIONTUX JUIYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «Du3MKa» TOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEW TO3WUIMEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHHX YOCKICHMI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSAM POCCHUHCKOIO
oO1ecTBa, pacHIMPEeHUE KU3HEHHOTO OMbITa U OIbITA JEATEILHOCTH B IMPOIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU €S TEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIUA OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
00IIIeCTBa;

IPUHATHE TPATUITUOHHBIX O0IIEYETOBEYSCKIX TYMAaHUCTUUCCKUX M JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEILHOCTh B MHTEPECAX IPakJIaHCKOTI0 OOIIEeCTBA, y94aCTBOBATh B CAMOYIIPABICHUH
B 00pa3oBaTeIbHON OpraHU3allNH;

YMEHHE B3aMMOJICHCTBOBATH C COIIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU € UX (DYHKITUSIMH M HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ATEIIBHOCTH;

2) IATPUOTHYECKOI0 BOCTIMTAHMS

c(hopMUPOBAHHOCTh POCCUUCKOM Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IIECHHOCTHOE OTHOIIICHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSIM POCCHUHUCKUX YYEHBIX B 007acTH (DU3UKHU U
TEeXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MTOBEICHUS,



CIIOCOOHOCTh 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¢TETHYECKOT0 BOCIIUTAHHUSA:

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

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEPEC K pas3inyHbIM chepaM npodeCCHOHATBHON AEITEIBHOCTH, B TOM YHCJE CBSI3aHHBIM C (PM3MKONW M TEXHHKOHM,
yMEHHE COBEPIIATh OCO3HAHHBIN BEIOOp OyayIel mpodecCHu U pealn30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TUIAHB;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (QU3UKU HA MIPOTSHKEHUH BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH KOJOTHUECKOM KYJIBTYPhI, 0CO3HAHKE TI00ATBHOr0 XapakTepa 3KOJOTHUECKUX MPOOIIeM;

[UIAHKPOBAHKME M OCYIIECTBJIEHUE NEHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS IIEJE€H YCTONYHMBOTO Pa3sBHTHS
4eJI0BEYECTBA;

pacIINpEHHe OIbITa IeITEIPHOCTH DKOJOTHUYECKOM HAPAaBIEHHOCTH Ha OCHOBE MMEOIIUXCS 3HAHUH 110 (DU3HUKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

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

OCO3HAHME LIEHHOCTH HAYYHOH HeSTEIBHOCTH, TOTOBHOCTH B IPOLIECCE U3yUCHHS (DU3UKH OCYIIECTBIISATH IPOEKTHYIO M
HCCIIEIOBATEIBCKYIO IEATEIHOCTh HHANBHIYaIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JqelcTBUS:
CaMOCTOSTEILHO (hOPMYIIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPEICIIATh eI JICATCIIBHOCTH, 3aaBaTh NapaMETPhl U KPUTEPUHU UX JTOCTHUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pACCMAaTPUBAEMBIX (PU3HMYECKHUX SIBICHUSAX;



pa3palatTbiBaTh IJIaH pEIICHUS NPOoOJeMbl C Y4ETOM aHalv3a HMMEIOIIUXCS MATePUANIbHBIX M HeMaTepHATbHBIX
pECYpCOB;

BHOCUTH KOPPEKTHUBBI B AEATEIBHOCThH, OLICHUBATH COOTBETCTBHUE PE3YJBTATOB LIEJISAM, OLICHUBATH PUCKHU IMOCIEICTBUN
NEATENbHOCTH;

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

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.

Ba3oBble nccienoBaTe/bCcKue 1eiicTBUS:

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

BJIAJICTh HABBIKAMHU Y4Y€OHO-UCCIIEIOBATEIBCKOM U TMPOCKTHOW ACATETLHOCTH B 00JacTh (DU3UKH, CIOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOOB PEIICHUS 3a/7a4 (PU3MUECKOTO COACPKAHUS, TPUMEHECHHUIO Pa3IUYHbIX
METO/IOB MO3HAHUS;

BJIa/IETh BUJAMU JIEATEILHOCTH 10 TTOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUU, TPE0OPa30BaAHUIO U MPUMEHEHHIO
B Pa3JIMYHBIX YYEOHBIX CUTYAIUsX, B TOM YHUCJE MPU CO3[JaHUU yUYEOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IIPUYMHHO-CIIECTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/1ady, BBIABUTAaTh TMIOTE3y €€ pELICHUs, HAXOIUTh
apryMEeHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPKIACHUMN, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHNUS;

aHAJM3MPOBATh IOJIYYEHHBIE B XOJ€ PELICHUS 3a/aud pe3yJbTaTbl, KPUTHUYECKU OLEHHBATh WX JTOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3a/ladyd B OOPA30BATENIbLHON JESITEIILHOCTH, B TOM YHCIE TMPH HU3YyYECHUU
buzuky;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OPUTHHAIBHBIE TTOAXO0IbI U PELICHUS,

CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUSI.

Pabora ¢ ungopmaumeii:



BIAJCTh HAaBbIKAMU TMOJy4YeHUS HWHOOpMAIU (HU3UIECKOTO CONICpKAaHWS U3 KMCTOYHMKOB Ppa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATh TMOWCK, aHaIW3, CHCTEMATH3aIlMI0 M HWHTEPHpPETAHi0 HHPOPMAIUK pPA3IMYHBIX BUIOB U
dbopm npencTaBIcHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B pENICHUU KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPTaHHW3AIMOHHBIX 3aJad C COOJIFOJICHMEM TPEOOBAHHMA SPrOHOMHUKH, TEXHHKH OE30MacHOCTH,
TUTHCHBI, PeCypCOCOCPEIKECHHUS, TPABOBBIX M STUYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

co3/7aBaTh TCKCThI (PU3NYECKOTO COJCPKAHUS B Pa3IUYHBIX (popmaTax ¢ y4ETOM Ha3Ha4YCHHS MH(POPMAIIUU W IEICBOM
ayJIMTOPHUH, BEIOMPAs ONTUMAIBHYIO (DOPMY MPEACTABICHHUS M BU3yaJIU3alliy.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIISITH OOIIEHUE HAa YPOKax (PU3KUKHU U BO BHE-YPOUHOU 1€ATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallUl U CMATYATh KOH(JIUKTHI,

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

NOHUMATh M MCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHANBUAYATbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBHI ¢ YY4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEW KaXKJOTO YJIEHA
KOJUIEKTHUBA;

IPUHUMATh LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh M KOOPJAWHHUPOBATH JACHCTBUA MO €€ JOCTUKEHUIO:
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 CTPATETMUYECKOE TMOBEACHHE B PAa3JIMYHBIX CHUTyalUsX, IPOSBIATH TBOPYECTBO H
BOOOpakeHHEe, ObITh HHUITHATHBHBIM.



PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITH TO3HABATEIbHYIO JEATENBHOCTh B O0JACTH (U3UKM U aCTPOHOMHUH, BBISBIATH
po0eMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/]a4H;
CaMOCTOSITEJILHO COCTABJISATH IUJIAH PEIICHUS PacYETHBIX M KAaueCTBEHHBIX 3a/ay, MJIAH BBIMOJIHEHHS MPAKTUYECKOU
paboThl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOYTEHHI;
J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
pacIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSABICHUIO HPYIUIUU B 00NACTH (PU3MKH, TOCTOSHHO TIOBBIIATH CBOM
00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, 3MOIIMOHATIbHBIN HHTE/JIEKT:
JaBaTh OLICHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIsIM;
BJIaJIETh HABBIKAMM [103HABATEIBHON peIIeKCUN KaK OCO3HAHUS COBEpPLIAEMbIX JIEHCTBUIN U MBICIIUTEIBHBIX IIPOLIECCOB,
UX pPe3yJbTaTOB U OCHOBaHUM;
UCMOJIb30BaTh NPUEMBI PeQIIEKCUHN I OLIEHKU CUTYalH, BHIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHMS 10 UX CHHKEHHUIO;
IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU AHAJIN3€E PE3YIbTaTOB I€ATEIbHOCTH;
IIPUHUMATH Ce0sl, IOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;
NpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.
B mporuecce AOCTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOrPaMMBbI MO (PU3HMKE IS YPOBHS CPEIHEro OOLIEeTo
00pa3oBaHUs y O0YUAIOIINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA MHTEIUIEKT, MPEANONaralonui chopMrupoBaHHOCTE:



CaMOCO3HAHMs, BKJIIOYAIOIIETO CIOCOOHOCTh INOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHME, BUIETh HaIlPaBICHUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOM cepbl, ObITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE NIPUHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE,
CIIOCOOHOCTD aJJalITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSIBISTh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOMIEH CTpEeMJIEHHE K JOCTM)KCHHMIO LIEM U YCIEeXy, ONTUMH3M, UHHUIIMATHUBHOCTD,
yYMEHHE JIeWCTBOBATH UCXO/Isl U3 CBOMX BO3MOKHOCTEM;

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

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JPYTUMHU JIOJbMHU, 3a00THUTHCA,
NPOSIBIIATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konity oOydenus B 10 kacce npeaMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTpa)kaTh cPOPMUPOBAHHOCTD
y 00yJaronuxcst yMEHUM:

JEMOHCTPUPOBATh HA MpPUMEpaxX poiib U MeCTO (U3uKku B (POPMUPOBAHMM COBPEMEHHON HAy4YHOW KapTUHBI MHUpA, B
Pa3BUTHUHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B MPAKTUUECKOU AEATEIbHOCTH JIFOJICH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHS M3YYCHHBIX (PU3MYECKUX MOJENeH: MaTepHalibHas TOYKa, WHEPIHAbHAS CHCTEMa
oTcu€ra, abCOMIOTHO TBEPAOE TENO, UACATIBHBINA Ta3, MOJENU CTPOEHHUS Tra30B, KUIKOCTEH W TBEPABIX TEJ, TOUYCUHBIMI
AIEKTPUYUECKHM 3apsijl MPU pelieHnn (Pru3ndecKux 3aaad;

pacno3HaBaTh (U3MUYECKHE SIBICHUSA (TPOIECCH) M OOBACHITH MX HAa OCHOBE 3aKOHOB MEXaHHUKH, MOJICKYJSPHO-
KMHETHUYECKOW TEOPHU CTPOCHHMS BEIIECTBA W JJIECKTPOJAMHAMHUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE IMPSMOJIMHEWHOE
JBUKEHUE, CBOOOHOE MaJICHUE TN, IBIKCHHE TI0 OKPY>KHOCTH, MHEPIHSI, B3aUMOJIeHCTBUE Ten, nuddy3usi, OpOoyHOBCKOE
JIBUKEHHE, CTPOCHHUE MXUIKOCTEH W TBEPABIX TeJN, W3MEHEHHE 00bEMa TeNn MpPU HarpeBaHUU (OXJIAKJECHHH), TEIUIOBOE
paBHOBECHE, UCITAPECHUE, KOHJCHCALNs, UIABIEHNE, KPUCTAIUIN3alUs, KUIICHUE, BIAXXHOCTh BO3/1yXa, ITOBBIIICHUE JABIICHUS



ra3a IpH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMH COCTOSIHUS Ta3a B M30IMpOIleccax, AIEKTpHU3alus
TEJ, B3aUMO/ICHCTBHE 3apsI0B;

OMUCHIBATh MEXaHUYECKOE JBUKECHUE, UCTIONB3Ysl (PU3MUECKUE BEJIMUMHBI: KOOPJUHATA, TyTh, IEPEMEIIECHUE, CKOPOCTD,
YCKOpEHHUe, Macca Teja, CUjia, UMIYJbC Teja, KHHETUYecKash PHEeprus, MOTEHIMaIbHasl SHEpPrusi, MexaHudeckas paboTa,
MEXaHUYeCcKasi MOIIHOCTh, IMPU ONMHCAHWM TMPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT MCHOJb3yeMbIX BEIUYUH, HX
0003HaYCHUS Y €IUHUIIBI, HAXOIUTH ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMU BEJIMYHMHAMU;

OMUCHIBATh U3YYEHHBIC TEIJIOBBIC CBOMCTBA TEN M TEIJIOBBIC SBICHUS, MUCIOJIb3YS (PU3HUECKHE BEIUYUHBI: JIaBICHUE
raza, TeMIieparypa, CpeHssl KHHETUYeCKass DHEPTHsl XaOTHYECKOTO JBIDKCHHUS MOJICKYJ, CPEIHEKBaJApaTUYHAs 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 JAHHYIO (DU3NYECKYIO BETUYUHY C APYTUMHU BEITMUYUHAM;

ONKCHIBATh W3YYCHHBIC JIIEKTPUYECKHE CBONCTBA BEIIECTBA U DIIEKTPUYECKHE SIBJICHUS (TPOIECCHI), HCIOIB3YS
¢uznueckre BEIUMYMHBI: DJIEKTPUUYECKUN 3apsj, JJICKTPUYECKOE II0JIe, HANpsHKEHHOCTh MOJs, MOTEHIMANl, Pa3HOCThb
NOTEHIIUAJIOB; MPU OMHCAHUM TMPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT MCIOIB3YEMbIX BEIUYHMH, WX OOO3HAUYCHHS U
€AMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMU BETUUHMHAMMU;

aHANMM3UPOBATh (U3MUECKHE TPOIECCHl U ABJICHUS, UCTIONB3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, |1 u Il 3akonbr HeloTOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKON SHEPTUM, 3aKOH COXPAHCHUS UMIYJIbCa, MPUHITUIT
CYNEpIO3UIIMA CHJI, TPUHIUIT PABHOMpPAaBUS HHEPUUATBHBIX CHCTEM OTCU&Ta, MOJIEKYJISAPHO-KMHETHUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, Ta30BhIE 3aKOHBI, CBSI3b CPEAHEN KHHETUUECKON YHEPTUHU TEIJIOBOTO JABMKCHHSI MOJIEKYJ C a0COIOTHOU
TEMIIEPAaTypOil, MEPBbIM 3aKOH TEPMOAMHAMHKHU, 3aKOH COXPAHEHHMS JJIEKTPUYECKOro 3apsia, 3akoH KyioHa, mpu 3Tom
pa3nuYaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaKEHHE U YCJIOBHs (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIMITBI JEUCTBUS MAIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBHUS HX
0€30macHOr0 MCTOIb30BaHUS B IIOBCETHEBHOM KU3HH,



BBINIOJIHATD SKCIEPUMEHTBI MO MCCIEIOBAHUIO (PU3NUYECKUX SIBICHUI M MPOLECCOB C HCIOJb30BAaHUEM IMPSAMBIX U
KOCBEHHBIX HW3MEpPEHUH, Mpu 3ToM (OPMYIMPOBATH NpoOJeMy/3afady W TUIOTE3y y4eOHOro HSKCIIEpUMEHTa, COOMpaTh
YCTAaHOBKY M3 MPEJIO)KEHHOTO 000pYyI0BaHUs, TPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOABL

OCYLIECTBIISITh NMPSMbIE U KOCBEHHBIE M3MEPEHMS (PU3NYECKUX BEIMYMH, IPU 3TOM BBIOMpPATh ONTUMAJIbHBIM CIIOCOO
U3MEPEHUs U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMM BEJIMYMHAMHU C HCHOJb30BAHMEM MPSAMBIX HU3MEPEHHM, MPU 3TOM
KOHCTPYUPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOIUI U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

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

pelaTh pacu€THbIE 3aJa4uM C SIBHO 3aJJaHHON (pU3NYECKONW MOJIENbI0, UCIOB3Ysl (PU3NYECKUE 3aKOHBI U MPUHLUIIBI, Ha
OCHOBE aHaju3a YCJIOBMs 3aJayd BBIOMpATh (U3NYECKYH0 MOJENb, BBIACHATh (PU3UUECKHE BEIUYMHBI U (HOPMYIIBI,
HEOOXOAMMBIE JUIsl €€ pEeLIeHUs,, MPOBOAMTh Pacy€Tbl M OLIEHMBATH PEAJBHOCTh MOJYYEHHOIO 3HAYEHUS (PU3NYECKOU
BEJIMYUHBL;

pelaTh KaueCTBEHHBIE 3aJ]aud: BBICTPAMBaTh JOTMUECKH HEMPOTHBOPEUMBYIO IIETIOYKY PACCYXIEHUH C ONMOpoil Ha
U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

UCMOJb30BaTh IPU PEIIEHWH Y4YeOHBIX 3aJad COBPEMEHHblE WH(GOPMALMOHHBIE TEXHOJOTHMH [UIsl IIOMCKa,
CTPYKTYpUpPOBaHUS, WHTEPIPETAlMA MU TNPEACTaBICHUS y4eOHOW M HAy4YHO-TIOMYJISIpHON HHGpOpMaluu, MOJYyYEeHHOH H3
pa3IMYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIy4aeMy0 HH(POpMaIIHIo;

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

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHWSA MO (PU3MKE B TMOBCEAHEBHOM JKU3HU I oOecredeHus Oe30MacHOCTH MpHU
oOpallleHuH ¢ MpubopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, JJII COXPAHEHUS 3710POBbS M COOJIIOICHUS HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpYIIE C BBIMOJHEHHWEM Pa3IMYHBIX COIUAIBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYMIBI, PAIlOHATHHO
pactpeaensits 00S3aHHOCTH M TUIAHUPOBATH ACSATENPHOCTh B HECTAHAAPTHBIX CHUTYAIUSIX, aJCKBATHO OIEHUBATH BKIA
Ka)XJ0T0 U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMON MPOOIIEMBI.

K xonmy obydenus B 11 kjacce mpeaMeTHbIE pe3ylbTaThl HA 6a30BOM YPOBHE JTOJKHBI OTpaXKaTh C(HOPMUPOBAHHOCTH
y 00y4aromuxcsi yMeHH:

JEMOHCTPUPOBATh HA MPUMEpaX Pojib U MeCTO (DU3UKH B (DOPMUPOBAHMHM COBPEMEHHON HAyYHOW KapTUHBI MHUpA, B
pPa3BUTUU COBPEMEHHOW TEXHHWKH M TEXHOJIOTHH, B MPAKTHUYECKON IEATEIbHOCTH JIOACH, IENOCTHOCTh M EIMHCTBO
(du3HUeCKOl KapTUHBI MHUPA;

YUUTHIBATh TPAHMIIBI MPUMEHECHHUS W3YYCHHBIX (DU3UYCCKUX MOJICICH: TOYCUHBIN DIICKTPUUCCKUHN 3apsjl, Jyd CBETa,
TOYCYHBII HCTOYHUK CBETA, SiJICPHAs MOJIEIIh aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOTO SiAjpa MIPH PEeIIeHNH GU3NISCKUX 3a71ad;

pacmo3HaBaTh (hu3HUecKre SBICHUS (IIPOIECCHI) U OOBSICHITh UX HA OCHOBE 3aKOHOB DJICKTPOJMHAMHKHN M KBAaHTOBOM
(GU3MKH: dIEKTpHUYECKasi MPOBOANMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NIEHCTBHUS TOKA, B3aUMOJICHCTBHE
MarHWATOB, JJICKTPOMArHUTHAs WHAYKIHS, NEHCTBHE MAarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM W JABIDKYIIHUKCS 3aps,
DJIGKTPOMAarHUTHBIE KOJICOAHWST W BOJHBI, NPSIMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, OTPaXEHHWE, MpeIOMIICHHE,
uHTephepeHnns, audpakuus W TOJApU3aIds CBeTa, AWCHEpCcHs cBera, (oroldnekTpudeckuii 3pdext (pororddexr),
CBETOBOE JIaBJICHHE, BO3HWKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAas
PaIHOaKTUBHOCTB;

OIMCHIBATh N3yYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUUCCKHIE, MATHUTHBIE, ONITUYECKUE, AMEKTPUICCKYIO TIPOBOIUMOCTH
Pa3TUYHBIX CPEJ) U AJIEKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI), UCIIONB3YS (PU3NUECKUE BEIUMYUHBI: DJICKTPUUYCCKUN 3apsij,
CWJIa TOKA, DJIEKTPUUECKOE HATMPSIKEHUE, IEKTPUUECKOE COMPOTUBIICHNE, PA3HOCTh MOTEHITMAIOB, JIEKTPOABUKYIIAS CUJIa,
pabota TOKa, WHIYKIMS MAarHUTHOrO Toys, cuja Awmmepa, cwia JlopeHlla, WHAIYKTUBHOCTH KATYIIKW, OJHEPrUs
AIEKTPUYECKOTO W MArHUTHOTO TOJIeH, Mepuoj M YacToTa KoneOaHwii B KoieOaTelTbHOM KOHTYpE, 3apsl U CHJia 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 JTAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUIHNHAMM;



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
aATOMHBIX SICp, NPU ONMHMCAHWH TMPABUIBLHO TPAKTOBATH (PU3MUECKHA CMBICT HCIOJB3yeMbBIX BEIMYHMH, UX OOO3HAYCHUS U
SAVHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (U3MYECKYIO BEIUYHMHY C JIPYTMMH BEJIUYHMHAMH, BBIYHCIIATH
3HaueHWEe (DU3UICCKON BEITMYUNHEI;

aHAM3UPOBATh (DHU3UYECKUE TIPOIIECCHI M SIBJIICHUS, UCIIONIB3Ys (PU3MUECKHUE 3aKOHBI U NMPHHIIMIBI: 3aK0OH OMa, 3aKOHBI
TIOCJICIOBATEIBHOTO W TapajUICIBHOTO COSAMHCHHUS TPOBOJHHMKOB, 3akoH Jlxoyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOMN
WHAYKIIMH, 3aKOH NPSIMOJUHEHWHOTO PpaclpOCTpaHEHHUs CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI IPEIOMJICHHUS CBETa,
ypaBHeHHME DWHIITEHHA U1t oTod(PdeKTa, 3aKOH COXpaHEHUsS SHEPIHH, 3aKOH COXPAHCHHS WUMITYJIbCA, 3aKOH COXpPaHCHUS
AIICKTPUYECKOTO 3apsijia, 3aKOH COXpPaHCHHUSI MacCOBOT'O YHCIa, MOCTYJIaThl bopa, 3ak0H paJuoakTUBHOTO pacnajia, IIPH 3TOM
pas3nuyaTth CJIOBECHYHO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXXEHHWE M YCIIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpEIeTISITh HANPaBJICHUE BEKTOPA HHYKITUM MarHUTHOTO TTOJISI TPOBOJAHKUKA C TOKOM, CHIIBI AMIiepa U ciitbl JlopeHa;

CTPOWTH U ONHCHIBATH N300pakeHne, CO3/1aBaeMOe TNIOCKUM 3€PKaJIOM, TOHKOW JTUH30M;

BBITIOJIHATDh JKCIIEPUMEHTBI 110 HCCIICIOBAHUIO (U3WYCCKUX SIBICHUH W TIPOIECCOB C HCIOJIB30BAHUEM IMPSIMBIX H
KOCBEHHBIX HM3MEPCHHI: Mpu 3ToM (HOpPMYyJIUpOBaTh IpobieMy/3agady M THIOTE3y Y4EeOHOTO SKCIEPUMEHTa, COOHMpAaTh
YCTaHOBKY W3 TPEI0KEHHOTO 000PYyI0BaHUS, IIPOBOUTH OMBIT U (POPMYIUPOBATH BEIBOIHI,

OCYILECTBJIATH MPSAMbIEe M KOCBEHHBIC M3MEpPEHUS] (PU3NYCCKUX BEIIMYUH, IPH dTOM BHIOMpATh ONMTHMAIBHBIN CIIOCOO
M3MEPEHUS U UCTIOIH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI,

MCCJIEeI0OBATh 3aBUCUMOCTH (PU3NYECKUX BEIUYMH C MCIIOIH30BAHUEM MPSMBIX U3MEPEHHI: P dTOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCUPOBATH PE3YNIBTATHI MOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYHMH B BUE TaONHIl U rpadMKOB, JeNaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOmroaTh npaBmuiia 0€30MaCHOTO TPyJa MPU MPOBEJACHUN HCCICIOBAaHUN B paMKaX yu4eOHOTO IKCIIEpUMEHTa, Y4eOHO-
WCCJIEIOBATEILCKOW M TIPOEKTHOW JEATENBHOCTH C HWCIOIh30BAHUEM H3MEPUTENIBHBIX YCTPOHCTB W JTa0OPATOPHOTO
000pyTI0BaHMS;



pemarh pacu€THbIE 3a7a4u C SIBHO 3aJaHHOW (PU3MYECKON MOJEIbIO, UCIIONB3Ys (PU3NUYECKHE 3aKOHBI U MPUHLIUIIBI, HA
OCHOBE aHajiu3a YCIOBUS 3aJauyd BbIOUpPATh (PU3UYECKYI0 MOJAEINb, BBLACNATH (PU3NYECKHE BEIUYUHBI U (DOPMYJIBI,
HEeOoOXoIUMbIE I €€ pEIICHHs, MPOBOJUTh PAaCUEThl U OLICHUBATh PEAJbHOCTb MOJYYEHHOTO 3HayeHUs (U3HMUYECKOU
BEJINYMHBI;

pelmaTe KauyeCTBEHHBIE 3aJayd: BBICTPAMBATH JIOTMYECKHM HENPOTHBOPEUMBYIO IEMOYKY PACCYXAEHUU C OMOpOM Ha
U3yYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE ABIICHNUS;

UCIIOJIb30BaTh MpPU pEIIeHUH YYEeOHbIX 3a7ad COBpPEMEHHbIe HWH()OpPMAIMOHHBIE TEXHOJOTUU MJid T[OHUCKA,
CTPYKTYPUPOBAHHUS, MHTEPIIPETAIMU U TMPEACTaBiICHUS y4eOHONW M HAyYHO-TOMYJISPHOW HH(POpPMAIUU, TOJYYEHHOU u3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOpMAIIUIO;

OOBSCHATh NMPUHIIMIBI AEUCTBUS MAIMH, MPUOOPOB U TEXHUUYECKUX YCTPOWCTB, pa3inyaTh YCIOBHUS UX 0€30MaCHOTO
UCITOJIb30BAHUS B IOBCEHEBHOM KU3HU;

NPUBOJIUTH TPUMEPHl BKJIAJA POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pPa3BUTHUE HAayKd, B OOBSICHEHHE
IIPOLIECCOB OKPY’KAOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS IO (PU3UKE B IMOBCEIHEBHOM XM3HM Uil oOecrieyeHusi 0e30MacHOCTH TpU
oOparieHuu ¢ TpuOoOpaMu U TEXHUIECKUMHU YCTPONUCTBAMH, JIJIsi COXPAHEHUS 3I0POBbSI U COOJIOJICHUSI HOPM DKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaroUen cpeae;

paboTaTe B TpyIIE C BBINOJTHEHHEM Pa3UYHBIX COIMAIBHBIX POJICH, TIAHUPOBATH PabOTy TPYMIMBI, PAMOHAIHHO
pacnpenensTh 00S3aHHOCTH W IUIAHUPOBATH JIEATEILHOCTh B HECTAHJAPTHBIX CHUTYallMAX, aJ€KBATHO OIICHUBATH BKJIAJ
Ka)KJI0T'0 U3 YYaCTHUKOB TPYIIIBI B PEHICHUE pacCCMaTPUBAEMON MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > 1 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! 0 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 2
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 0
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 0
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [IOK
3.3 5 0 0
@Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




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 I[TPOTPAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 9 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 0 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrruxa 10 0 3 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 0 0 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 0 0 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 0 0 bubnuorexa [IOK




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

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







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K bI HOSHZI:HI/JIIS[ 1 0 0 04.09 bubmmorera [JOK
v a ' https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMHUPOBAaHUH COBPEMEHHOM 1 0 0 08.09 bubnuoreka [IOK
HAay4YHON KapTHHBI MHpPa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 0 0 11.09 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, ' https://m.edsoo.ru/ff0c3508
YCKOPEHHE
P e eWHOEe

4 ABHOMEPHOE MPSIMOJIMHEWHO 1 0 0 15.09 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620
P -

5 aBHOYCKOPEHHOE MPSIMOIMHEWHOE 1 0 0 18.09 bubmuoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKopeHue bubmuoreka [JOK

6 1 0 0 22.09
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
JlaGopaTtopHas pabora Nel "U3yueHue

7 BI/I)KI;HI/IHPTCJIap6 OIIIEHHOTO a 1 0 1 25.09 bubmorexa HOK
8 ! P ' https://m.edsoo.ru/ff0c39cc
TOPU30HTAIIBHO

8 KpuBonuHeliHOE BUXKEHHE. 1 0 0 29.09 bubnuoreka [IOK




JIBM)KEHME MaTepUaIbHOU TOUYKH 10

https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH
9 Jlaboparopuas padota Ne2 "M3yuenune 02.10 bubnuorexa [JOK
JIBUKEHMS Tema 10 OKPY>KHOCTH" ' https://m.edsoo.ru/ff0c3ada
10 KonTtposnsHas paboTa o teme 06.10 bubmmoreka [IOK
"Kunemaruka" ' https://m.edsoo.ru/ffoc4b74
[Tpuniun oTHOCUTENBHOCTH | anmumnes.
PHHH bubmmoreka [{OK
11 NHepunanpHble CUCTEMBI OTCYETA. 09.10
. https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca Tena. Cuna. [IpuHnmn
12 CYIIEPIIO3HITNH CII. BTopou 3akoH 13.10 bubmorexa [IOK
YHEPHOSHH - TOpoH 3 ' https:/m.edsoo.ru/ff0c3bes
HeroToHa 11 MaTepruaTbHON TOYKH
Tperun 3akoH HeroToHa 115t bu6moreka [IOK
13 16.10
MaTepHUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMHUPHOTo TsaroteHus. Cuna
14 TsoxecTH. [lepBas kocmuueckas 20.10 Bubmmorexa [IOK
P ' https://m.edso0.ru/ff0c3d00
CKOPOCTh
15 Cuna ynpyroctu. 3akoH ['yka. Bec 2310 bubnuoreka [JOK
Tena ' https://m.edsoo.ru/ff0c3e18
16 JlaGopaTtopHas pabota Ne3 2710 bubnuoreka [JOK
"U3mepenue KECTKOCTH NPYKUHBI" ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduument rpenus.
17 Cuna czn OTI/IBJ'IeI-(IbI/Iq})Il'IIl u BI/DI;eHI/H/I 30.10 bubmmorexa [IOK
P prA ' https://m.edsoo.ru/ff0c3f76
TeNa B XKUIAKOCTU WM ra3e
JIaGopatopHas pabota Ned
18 "N3mepenune ko3 duimenTa TpeHus 06.11 bubmmorexa [JOK
P | B P ' https://m.edsoo.ru/ffoc3f76
CKOJIb)KEHUS
19 ITocTynarenbHo€E M BpalaTeIbHOE 10.11 bubnuoreka [IOK




JIBUKEHHE a0COIOTHO TBEPAOTO Tea.
MowmenT cunbl. ITnedo cuiel. YcinoBus
paBHOBECHS TBEPIOIO Tela

https://m.edsoo.ru/ff0c41a6

20

NMnynsc maTeprualbHOM TOYKH,
CUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
MMITyJIbCca. PeakTuBHOE IBUKEHHE

13.11

bubmmoreka [{OK
https://m.edsoo.ru/ff0c43d6

21

PaboTa 1 MOITHOCTb CHIIBIL.
Kunernueckast sHEprust MaTepHAITLHON
TOoukH. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPTUU

17.11

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

22

[TorenumansHast 3HEPTHUS.
[ToTeHnumanpHas SHEPTUS YIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTennmanpHas 3HEprus Teaa BOIU3U
MOBEPXHOCTH 3€MJIH

20.11

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

23

[ToTeHnmanbHbIe U HEOTEHIMAIbHBIE
cuiibl. CBsI3b pabOThI
HEMOTEHLUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW PHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPruu

24.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

24

Jlaboparopnas pabota Ne5 "HU3yuenue
3aKOHA COXPAHEHUS MEXaHUUYECKOMN
sHeprun"”

27.11

bubnuoreka [JOK

25

PaBHOBecue Tex

01.12

bu6mmoreka [JOK

26

JIaGopatopHas pabota Ne6 "M3yuenue
paBHOBeCHS Teja MoJ| IeHCTBHEM
HECKOJIBKUX CHT"

04.12

bu6mmoreka [JOK




27

KonTtposnsHas paboTa o teme
«/luHamuKka. 3aKOHBI COXpaHEHHS B
MEXaHUKE»

08.12

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

28

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

11.12

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

29

Xapakrtep ABUKEHUS U
B3aUMOJEHCTBHS YaCTHUI] BEIIECTBA.
Mojienu cTpoeHusl ra3oB, KUIKOCTEN
U TBEPABIX TENI

15.12

30

Macca monekyn. KonnuectBo
BemecTBa. [loctosiHHas ABoraapo

18.12

31

TemmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp
Henscns

22.12

32

Nneansueiii ras B MKT. OcHoBHOE
ypaBHeHue MKT

25.12

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

33

KounTponbnas pabora o teme
"MonexynsapHas pusuka"

29.12

34

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenneneeBa-Kinaneitpona

15.01

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

35

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

19.01

36

I/I30HpOHCCCH B MACAJIbBHOM Ia3€ M UX
rpa(pnqecxoe MMpeaACTaBJICHUC

22.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

37

BHyTpenHss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

26.01

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




croco0blI eé' n3menennsa. Kommuecrso
TETUIOTHI U paboTa. BHyTpeHHss
SHEPTUsi OJTHOATOMHOTO UJI€aTLHOTO

rasa
bub6mmoreka [{OK
38 B 29.01
HARL Teriotiepetatin https://m.edsoo.ru/ff0c5c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
bubmmoreka [IOK
39 KonuuecTBo TemoTs! npu 02.02
. https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnabaTHBIN MPoIIece
40 [IepBblii 3aKOH TEPMOJMHAMUKH U €TO 05.02 bubnuoreka [IOK
IIPUMEHEHHE K U30TIpoLeccamM ' https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nmporeccos B
41 npupoje. Bropoii 3akoH 09.02 bubmorexa TOK
PHpOZiE. BTOP ' https://m.edsoo0.ru/ff0c6230
TEPMOAMHAMUKA
42 [Tpunmun nevicreus u KII1/I TermoBoit 12.02 bubmuorexa [JOK
MalluHBI ' https://m.edsoo.ru/ff0c600a
43 Hwuxn Kapro u ero KITJ] 16.02
O6o0maromuii ypok «MosteKyssspHast bubnuoreka [JOK
44 19.02
¢u3uka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbHas padoTa o teme bubnunoreka [JOK
45 23.02
"OCHOBBI TEPMOJTUHAMUKH" https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBanre 1 KOHICHCAIIHS. bubnunoreka [JOK
46 26.02
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AOCOIFOTHAs! 1 OTHOCHUTEIIbHAS Eufs 1OK
nonuorTeka
47 .H i 01.03
BIDKHOCTD BO3AYXA. HACHIIICHHBIH https://m.edsoo.ru/ff0c64d8
nap
Tepnoe Teno. Kpucrammyeckue u
48 pa p 04.03 bu6mmoreka [JOK

amopdHbIe Tera. AHU30TPOIHS

https://m.edsoo.ru/ff0c65f0




CBOMCTB KpHUCTaLIoB. Kuakue
Kkpuctauibl. COBpeMEHHbIE MaTEpUAIbI

[liaBnenue U KpUCTATUIU3 AU

bu6mmoreka [{OK

49 VYenbHas TEIUIOTA INIABJICHUS. 08.03
A https://m.edsoo.ru/ff0c6708
CyOnmumarus
bub6mmorexa [{OK
50 YpaBHeHME TEIUIOBOrO OanaHca 11.03
p https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DINEKTPUISCKUU
51 3apsj. JIBa Buja dJeKTPUUECKUX 15.03 bubmmorera [JOK
PAL. p ' https://m.edsoo.ru/ff0c6bcc
3apsIoB
B3anmoencreue 3apsaoB. 3akoH
52 Kymnona. ToueuHBIW DIEKTPUUECKUA 18.03 bubmorexa LOK
Y ’ P ' https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
53 - 22.03
AIEKTpUYECKUX nojien. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCcKOro Bu6 10K
HOJIMOoTEKA
54 noJs. [lorennuman. Passocts 01.04
H https://m.edsoo.ru/ff0c6f00
HOTEHINAJIOB
IIpoBOIHUKHY ¥ TUDIIEKTPUKHU B
55 :miKT OCTaTUYECKOM noljm 05.04 Bubmorexa OK
p ’ ' https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckas NpOHUIIAEMOCTh
DIEKTPOEMKOCTD IJIOCKOTO
56 KOHIEeHcaTopa. DHEPrus 3apssKeHHOTO 08.04 bubmnorexa [IOK
pa- p p ' https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
ONEeKTPUYECKHUH TOK, YCIOBHS €ro
57 P 4 12.04

cyuectBoBaHus. [IocTOsIHHBIN TOK.




Cuna toka. Hanpsbxkenue.
Conpotusnenue. 3akon Oma jyist
yyacTKa LeI

58

[TocnenoBarenbHOE, MapauieIbHOE,
CMEINIAaHHOE COETNHEHNE
HpOBOI[HI/IKOB))

15.04

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

59

JlabopaTtopnast pabotaNe8 «3yuenue
CMEIIAHHOTO COCTMHCHHS
PE3UCTOPOBY

19.04

60

PaboTa 1 MOIITHOCTH AJMEKTPHUECKOTO
Toka. 3akoH Jlxoymns-Jlenma

22.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

61

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3aMbIKaHHE.

26.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

62

JlabopaTtopnast pabota Ne9
"Uzmepenune IJIC 1 BHyTpEHHETO
COIPOTHUBJICHHS] UCTOYHUKA TOKa"

29.04

63

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIpPOBOIUMOCTh

03.05

64

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

06.05

65

[TonynpoBoAHUKY, UX COOCTBEHHAS U

IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexona. [loaynpoBoaHUKOBBIE
npubOpHI

10.05

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

66

3.]'[61(TpI/ILIGCKI/II/Iv TOK B paCcTBOpax u

13.05

bu6mmoreka [JOK




pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIHALIUS.
DNeKTpoIn3

https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUU TOK B razax.

CaMmocTOoATENbHBIN 1 bubnuorexa [JOK

67 . 1 17.05
HECAMOCTOSITENIbHBIN pa3psia. MoJiHuS. https://m.edsoo.ru/ff0c84ae
[lmazma
KonTtponsHas padoTa o teme
«Qnekrpocraruka. [locTossHHBIN bubnuorexa [JOK

68 . 1 20.05
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:el{nﬂ ng:)a[;2E:Tenbﬂble
padoTsbI padoThI pecypest

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 0 0 05.09 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TOKOM. Ol'If)IT Opcrena. 1 0 0 05.09 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 12.09 bubnuoreka [IOK
MAarHUTHOTO MOJISl KaTYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe

4 JleiicTBue MarHMTHOTO TOJIS Ha 1 0 0 12.09 bubmuorexa [IOK
MPOBOJHUK ¢ TOKOM. Cuiia Amrepa. https://m.edsoo.ru/ff0c9ac0
JleficTBME€ MarHUTHOTO TOJIA HA

5 JBIOKYITYIOCS 3apSyKCHHYIO YaCTHILY. 1 0 0 19.09 bubnuoreka [JOK
Cuna Jlopenna. PaGoTa cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnexTpoMarHuTHast UHAYKIus. [ToTok

5 BEKTOpa MArHUTHOW MHAYKLUU. SI[CV 1 0 0 19.09
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes

7 Pemrenne 3agau 0 0 26.09

8 JIaGoparopHas paboTa 0 1 26.09 bubnuorexa [IOK




«HccnenoBanue SBJIEHUSA
SHCKTpOMaFHHTHOﬁ I/IH,IIyKI_[I/II/I»

https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTB. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE TI0JI€

03.10

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

10

O6o06matomuii ypok «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHaH HHIYKIUA»

03.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTponsnas pabora no teme
«MarsauTtHOe 1nose.
BHGKTPOMaFHI/ITHaSI HUHAYKOHS>

10.10

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

12

CB00OOIHBIE MEXaHUYECKUE
kosebanus. 'apmoHnyeckue
KoJieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBparnienue suepruu

10.10

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJTbIX KOJIeOaHM Ipy3a Ha
HUTH OT JUIMHBI HUTHA U MacChl TPy3a»

17.10

14

Konebarenpabir kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHUs B
UjeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaorust M1y MEXaHUICCKUMU U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

17.10

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

15

®opmyna ToMcoHa. 3aKOH
COXPAaHEHUS SHEPTUU B UACAITBHOM
KoJiebaTeTbHOM KOHTYpE

24.10

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4




IIpencrasnenue o 3aTyxaromux
Kose0aHusax. BeiHyXIeHHbIE

bubnuorexa [JOK
16 MEXaHWYeCKue Koyiebanus. Pe3oHaHc. 24.10 1
https://m.edsoo.ru/ff0cbb86
BriHyX/1I€HHBIE AJIEKTPOMAarHUTHBIE
KoJeOaHus
[lepemennbIn Tok. CHHYCOUAJIbBHBIN
MepEMEHHBIA TOK. MOIIHOCTH
17 MEPEMEHHOTO TOKa. AMILTUTYTHOE U 07.11 bubmorexa HOK
P ' Y ' https://m.edsoo.ru/ff0cbd34
JICUCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U
HaIpsHKEHUS
Tpancdopmarop. [IpousBocTso,
18 neperava u moTpediieHue 07.11
AIEKTPUYECKON SHEPTUU
YCTpoHCTBO M IPAKTUUECKOE
19 MPUMEHEHHE PTIEKTPUYECKOTO 3BOHKA, 1411 bubnuoreka [IOK
reHeparopa nepeMeHHOro Toka, ' https://m.edsoo.ru/ff0cc324
JIMHUH 3JIEKTpoIepeaady
MexaHuyeckue BOJIHBI, YCIOBUS
20 pacnpoctpanenus. [lepuoa. Ckopocthb 1411 bubnuoreka [JOK
pacIpoOCTpaHEHUs U IJIMHA BOJIHBI. ' https://m.edsoo.ru/ffOcca54
[TonepeuHsie ¥ MPOIOIbHBIE BOJTHBI
21 3Byk. CkopocTh 3ByKa. [ pOMKOCTh 9111 bubnunoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa ' https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
. bubnuoreka [JOK
22 CBOMCTBA M cKOopocTh. [1Ikana 21.11
https://m.edsoo.ru/ffOccfe0
3IEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paTUOCBA3U U
23 TeneBueHus. Pa3Butue cpencts 28.11

CBs3U. Paguomokanus




24

KonTtponsnas padora «Konebanus u
BOJIHBD)

28.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc6f8

25

[IpssmonurHENHOE pacnpoCTpaHEHHE
CBETa B OJHOPOJIHOM Cpee.
ToueuHsblil ICTOUHUK cBeTa. Jlyd
cBeTa

05.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd350

26

OTtpaxeHue cBera. 3aKOHBI
oTpakeHus ceeta. [loctpoeHue
M300paX€HUH B IJIOCKOM 3epKajie

05.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd4e0

27

[Ipenomnenne ceera. [lonHoe
BHYTpEeHHee oTpaxkeHue. [IpenensHbin
YTOJ1 IIOJTHOTO BHYTPEHHETO
OTPAKEHUS

12.12

bu6moreka [IOK
https://m.edsoo.ru/ff0cd7f6

28

JlabopaTtopHas paborta «3mepenue
MOKa3aTels MPEIIOMIICHHSI CTEKIIa

12.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

29

JIunzsl. [locTpoenune n3o0pakeHuii B
nuH3e. PopMysia TOHKOW JTUH3BI.
YBenu4yeHue JUH3bI

19.12

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

30

JlabopaTtopnas padora "Ompeneenue
paTopHasd p p
ONTUYECKOI CUJIBI U (POKYCHOTO
pacCTOSTHUS COOMPAOIICH JTMH3BI"

19.12

31

Jucnepcus cera. CiioxXHbIA COCTaB
oenoro ceeta. LIpet. JJaboparopHas
paborta «HabmoaeHue nucrnepcuu
CBETa»

26.12

32

JlaGopatopHas pabota «HaGmoneHue
JMCTIEPCUU CBETa»

26.12

33

Wntepdepennus cera. Audpaxius

16.01

bu6mmoreka [JOK




cera. udpaxkuuonHas pemerka

https://m.edsoo.ru/ff0ced22

HOHCpC‘-IHO CTb CBCTOBBIX BOJIH.

bubmuoreka [JOK

34 16.01
[Tonspuzanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MPUOOPHI M YCTPOICTBA H 53,01
YCIIOBUS UX 0€30MaCHOTO IPUMCHEHUS '
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCHYECKOW MeXaHUKH. [locTynarel 2301 bubnnorexa [JOK
CIIENUATLHOW TEOPUH ' https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHHE BpEMEHH M COKpAIIlCHHE 30.01 bubmorexa OK
g P patt ' https://m.edsoo.ru/ff0cfa42
JUTHHBI
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTulibl. CBS3b MACChl C SHEPTUEH U 30.01 Bubmmorexa [JOK
HL P ' https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKos
KonTtponbHas padota «OnrTuka.
39 OCHOBEI CITEIMAJIBHON TEOPUH 06.02 bubmorexa LOK
P ' https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIHOCTH»
40 ®otonbl. Dopmymna [Inanka. Jueprus 06.02 bubnuoreka [JOK
Y UMITYJIbC OTOHA ' https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BAHNE Eufs 10K
nonmoTeKa
41 otodddexra. OnbiThl A. T 13.02
¢ b https://m.edsoo.ru/ffOcffc4
CroinieroBa
3akonbl pororddekra. YpaBHEHHE
42 3H‘HH1TeI(/11iHa M(l;(b(pOToa(p(geKTa 13.02 Bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gportosdpdexra
43 Jasnenue ceeta. OnbiTh [1. H. 20.02 bubnuoreka [JOK

JleOeneBa. XUMHUYECKOE JIEUCTBUE

https://m.edsoo.ru/ff0d04a6




CBCTa

TexHuueckue ycTpoucTsa u
IIPAKTHYECKOE IPUMEHEHHUE:

44 20.02
¢doTodneMeHT, POTOAATUHK,
coJIHEeYHast OaTapesi, CBETO IO,
45 Pemenue 3amaq mo reme «3J€MEHTBI 7.0 bubmmoreka [{OK
KBAHTOBOI ONTHUKN» ' https://m.edso0.ru/ff0d0302
Mogens atoma Tomcona. OMNBITEI Bufs 1IOK
HOIMoTEKA
46 Pesepdopma 1mo paccessHUIO 0-9acTHIIL. 27.02
pgopa P H https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenp aToMa
bu6moreka [IOK
47 Tloctynatel bopa 05.03
Y p https://m.edsoo.ru/ff0dOafa
W3ayuenne n nornomnenre (OTOHOB
48 I I/I}ll'Iqe €X0JIe aTOMa C O Hc()i;o OBHSI 05.03 bubmiorexa HOK
PH Tepexolt . a M ' https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha IpYyroil. Buasl ciekTpos
BosHoBEIe cBOMCTBA YacTHIl. BOJIHEI
ne bpowuis. KopnyckyisipHo- bubnuoreka [IOK
49 . 12.03
BOJIHOBOM nyanu3M. CHIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKphITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pezepdopna o onpeneneHno cocraBa 12.03 Eubmorexa HOK
peop p ' https://m.edsoo.ru/ffodofd2
PaAMOAKTUBHOTO U3TYYCHHS
CeowucTtBa anbda-, 6era-, raMmma-
n3iydenus. Biausaue
51 ya 19.03
PaMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
59 OTKpbITHE TPOTOHA U HEUTPOHA. 02.04 bubnunoreka [JOK

N3oTonsl. Anbda-pacna.

https://m.edsoo.ru/ff0d1162




DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usinydeHue

53

DHeprusi CBSI3U HYKJIOHOB B sijIpe.
Snepupie peakuuu. AnepHbId
peaktop. [IpoGiieMsl, TePCIIEKTHBEI,
9KOJIOTUYECKHUE ACTICKTHI SIAEPHOU
SHEPTEeTUKHU

02.04

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUullbl. OTKPBITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS U
pErUCTpaILfK JIEMEHTAPHBIX YACTHII.
Kpyrasiit ctonn «@yHnameHTanbHbIe
B3aUMOJAEUCTBUS. EAMHCTBO
(hbM3UYIECKOU KapTUHBI MUPa»

09.04

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3nH0r0 HeOa. Co3Be3aus,
SIPKAE 3BE3/bI, TIJIAHETHI, UX BUINMOE
nBrkenne. CoaHeyHas cHCcTeEMa

09.04

56

Counnie. CotHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

16.04

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/1bl IIaBHOW
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMEeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU U
sporronuu COJTHIA U 3BE3]T

16.04

58

Mineunbin [Iyre — Hama [Manakruxa.
ITonoxenne n npmxenne CoyiHLA B
lNanaktuke. 'anaktuku. YepHsie
JBIPBI B AJIpax rajJakTHK

23.04

59

Bcenennas. PasOeranue rajiakTuk.

23.04




Teopus boibmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepemenusie mpoOieMbl acCTpPOHOMUU

30.04

61

KoHnTponsHas padora «DIeMeHTHI
ACTPOHOMHH U acTPO(PUIUKI)

30.04

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHOM 1
ATUYECKOH chepax IesTeTbHOCTH

L ):1 ]

07.05

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN 1 aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

07.05

64

O6o06matromuii ypok. Poib
¢dbuzmveckoit Teopuu B (HopMUPOBAHUHT
MpEeACTABICHUHN O PU3NUECKON
KapTHHE MHpa

14.05

65

O6o06maromuii ypok. Mecto
(bu3MYeCcCKON KapTHHBI MUPA B 00IIEM
psiIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUNA O IPUPOIC

14.05

66

PesepBHbIil ypok. MaruutHoe noJie.
DNeKTpOMarHuTHask UHIYKIUS

21.05

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelMaJIbHON TEOpUHU
OTHOCHUTEIbHOCTH

21.05

68

Pesepublit ypok. KBanTOBas pusmka.

28.05

bu6mmoreka [JOK




DneMeHTBl aCTPOHOMUHU U

acTpoPpU3UKI

https://m.edsoo.ru/ff0d1784
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