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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢usnke 6a30BOro ypoBHSI Ha YPOBHE CpEHET0 00IIero oopa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUHN U
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTellbHON mporpammbl, mpeactaBieHHbIX B PI'OC COO, a takxke ¢
yuéToM (QenepanbHOl paboueil mporpaMmbl BOCHHUTAHHUA W KOHIEMIMM MpernojaBaHus ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBarenpHbIX opranu3anusax Poccuiickoit denepanuu, peann3yonux OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

CopepxaHue mporpamMmbl 1Mo (pu3MKe HarpaBiIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA 00yUaIOIXCs
10-11 xnaccoB mpu oO0ydeHnn ux ¢u3nke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AESATEILHOCTHOTO moaxoaa. [Iporpamma mo
¢usuke coorBercTBYeT TpeboBaHusM DPI'OC COO k mnnaHUpyeMbIM JUYHOCTHBIM, IPEAMETHBIM U METallpeIMETHBIM
pe3ynbrataM OOydeHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTh PEaM3alliid MEXIPEIMETHBIX CBS3ed (PU3UKU C €CTECTBEHHO-
HayYHbIMH y4eOHBIMH NpeAMETaMU. B Hell ompenenstoTcss OCHOBHbIE LENHU WU3Y4YeHHs] (PU3MKU Ha YpOBHE CPEIHEro oOLIero
oOpa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METAIIPEIMETHBIE, NIPEAMETHbIE (Ha 6a30BOM
YPOBHE).

[TporpamMma no pusnke BKIIOYAET:

] mimaHupyeMble pe3yJIbTaThl OCBOCHHS Kypca (PU3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE MPEAMETHBIE PE3yIbTaThl IO

rojiaM o0y4eHwus;

] conepkaHue yueObHoro npeamera « Pu3nka» Mo rogam o0yyeHHUs..

®duszuka Kak Hayka 0 HambOosee oOUIMX 3aKOHAX MPUPOJIbI, BBICTyNAas B KayecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIA BKJIAJl B CHCTEMY 3HaHH 00 oxpykaromeMm mupe. IIKombHBI Kypc (QU3UKH — CHUCTEMOOOpPA3yIOIIUil s
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB, MOCKOIbKY (PHU3MUECKHE 3aKOHbI JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, Ouosoruei, (usmveckoil reorpadueit u actpoHomwueil. lMcmonb30BaHHE W aKTUBHOE MPUMEHEHUE
(bu3nuecKrX 3HAHUM ONpeaeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B c(hepe SJHEPTETUKU, TPAHCIIOPTA, OCBOCHHUSI
KOCMOCA, MOJIyYEHHUS! HOBBIX MAaTE€pHaJIOB C 33a/laHHBIMU CBOWCTBaMHU U Apyrux. M3yueHue (pU3MKM BHOCUT OCHOBHOM BKJIaja B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OOydaromuxcs, B (popMupoBaHHE YMEHUW MPUMEHSATH HAYyYHBIA METO]
MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIIEA0BAHUM.

B ocHOBY Kypca (pU3MKH ISl yPOBHS CPEIHEr0 OOIIEro 00pa30BaHus MOJOXKEH P UAEH, KOTOPbIE MOXHO paccMaTpUBATh
KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCA JIOTMYECKU 3aBEPUIEHHBIM, OH COAEPKUT MaTepual U3 BCEX



paznienoB (GU3MKH, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepHuan Kypca Gu3uKud 00beTuHEH BOKPYT (pu3nyeckux Teopuit. Beaymmm B
Kypce saBisieTcs: GOpMUPOBAHUE TIPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pPUH, BEIIECTBE U IMOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus mpeanoyiiaraeT UCMoJb30BaHuE TYMaHUTAPHOTO MOTEHIMANA (PU3NYECKON HAYKH,
OCMBICIICHHE CBS3M Pa3BUTHS (U3UKH C pa3BUTHEM OOIIECTBAa, a TakKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoesn npuxnaonoii nanpaenennocmu. Kypc GU3MKH TpenrnoyiaraeéT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX H
TEXHOJIOTMYECKHUX MPUIOKEHUN N3YUSHHBIX TEOPUH U 3aKOHOB.

Hoesn »skonoeuzayuu peanusyercs IOCPEICTBOM BBEACHUSI 3JEMEHTOB COACPIKAHMS, IOCBAUIEHHBIX O3KOJOTHYECKUM
npo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKM U TEXHOJOTHH, a Takxke 0O0CyXaeHus mpodiem
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpedHEro oOuiero oOpa3oBaHUs SIBISAIOTCA (U3NYECKUE TEOPUHU
(popmMupoBaHue NPEACTABICHUN O CTPYKTYPE MOCTPOEHUS PU3NYECKON TeOpUH, poiid (pyHAaMEHTAIbHBIX 3aKOHOB U MPUHIIUIIOB
B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TPAHUIAX TPUMEHUMOCTHA TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYYHbIX SBJICHUM
Y TIPOLIECCOB).

CucTeMHO-ACSATETbHOCTHBIM  TOAX0A B Kypce (DU3UKM peanu3yeTrcsl TMpexae BCero 3a CuYéT OpraHu3aiuu
AKCIIEPUMEHTANIbHON AesiTenbHOCTH oOydarommxcs. s 0a3oBoro ypoBHA Kypca (U3UKHM — 3TO HMCIOJIB30BAHHE CUCTEMBI
(pPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB M JaOOpaTOPHBIX padOT, KOTOpbIE B Mporpamme mno (pu3nke oObeIUHEHBI B
oOILIMI CMHMCOK YYEHUYECKUX MPaKTUYECKUX paboT. Beiaenenre B yKa3aHHOM MepeyHe J1a0opaTOPHbBIX padoT, MPOBOAUMBIX IS
KOHTPOJII M OLEHKH, OCYILIECTBISETCS YYaCTHUKaMHU 00pa30BaTENbHOIO MPOLEcca UCXOs U3 OCOOECHHOCTEW IMIaHUPOBAHMS U
ocHameHust kabunera Qusuku. [Ipu »TOM oOecreunBaeTcs OBIIaJIeHHE OOYYAIOIIMMUCS YMEHHUSIMU TMPOBOJUTH KOCBEHHBIE
U3MEPEHMs, UCCIIeI0BAHUS 3aBUCHMOCTEN (PU3NUECKHUX BEIMUMH U MIOCTAHOBKY OMBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHMMaHME YJIES€TCS PEIICHHI0 pacu€THBIX M KauyeCTBEHHBIX 3ajad. llpu »ToM g pacu€THBIX 3aaay
IPUOPUTETOM SIBIISIIOTCA 3a7aud C SIBHO 3aJaHHOW (PM3MYECKOW MOJENbI0, MO3BOJISIONIME MPUMEHSITh U3YUECHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjiena Kypca, TaKk W MHTETpUpYs 3HAHUS M3 Pa3HbIX pa3fienoB. [ KaueCTBEHHBIX 3alad
NPUOPUTETOM SABIIIOTCA 3aJaHUsl Ha OOBSICHEHHE NPOTEKaHUs (PU3NUYECKUX SIBJICHMM U IMPOLIECCOB B OKPYXAlOIIeH KHU3HHU,
TpeOyroue BbI0opa (PU3NUECKON MOJIEH ISl CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpedboBanusimu GI'OC COO k MaTtepuanbHO-TEXHUYECKOMY 00€CIeUeHUI0 YyueOHOro mpoiecca 0a30BbIi
ypoBeHb Kypca (DU3UKKH Ha YpOBHE CpeAHero oOuiero oOpa3oBaHUs JOJKEH HM3ydaThCs B YCJIOBHUSAX MPEIMETHOrO KaOWHETa



(GU3HUKYN WM B YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETA MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKIa. B KaOuHeTe QU3UKHU JOIKHO
OBITh HEOOXOAMMOE JITAOOpaTOpHOE OOOPYIOBaHWE IS BBHIMIOJHEHWS YKa3aHHBIX B MpPOrpaMMe MO (HU3UKE YUCHUUICCKUX
MPAKTUYECKUX padOT U AEMOHCTPALIMOHHOE 000pYy/I0BaHHUE.

JlemoHCTpannoHHOe 000pymoBaHue (HOPMUPYETCS B COOTBETCTBHU C MPHUHIIUIIOM MHHUMAIBHOW JOCTAaTOYHOCTH U
oOecreuynBaeT MOCTAHOBKY MEPEYHCIICHHBIX B TIPOrpaMMe M0 (PU3HUKE KITFOYEBBIX JTEMOHCTPAIUH JIJIST HCCIICOBAHUS M3yIaeMbIX
SIBJICHUH | TIPOIIECCOB, SMITUPUICCKUX M (PYHIAMEHTAILHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHCHUH.

JlabopaTopHOe 000pymOBaHUE I YUCHUYECKUX MPAKTHICCKUX PabOT GOpMUPYETCS B BUJIC TEMATHIECKUX KOMILUIEKTOB U
obOecrieunBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTHYecKHe KOMIUICKTHI J1ab0opaTopHOTO
000pyI0BaHUsl JTOJKHBI OBITh MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHMM aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

1 ¢opmupoBaHMe WHTEpeca W CTPEMJICHHS OOyYalOIMXCS K HAYYHOMY WM3yYCHHIO TIPUPOJBI, pa3BUTHE UX

WHTEJUICKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
[l pa3BUTHE TPEACTaBICHUNH O HAYYHOM METOJE TMO3HaHUS W (HOPMHUPOBAHHME HWCCICIOBATEIHCKOTO OTHOIIEHUS K
OKPYIKaIOIIUM SIBIICHUSIM;

1 ¢opmupoBaHrEe HaAyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa U3Y4YCHHS OCHOB CTPOEHHUS MaTepuu U (QyHIaMEHTATbHBIX

3aKOHOB (DU3HKHU;
1 (opmupoBaHuEe YMEHHI OOBSICHATE SIBICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHWN U HAyYHBIX JJOKA3aTEIIbCTB;
1 ¢opmupoBaHue MpeaCTaBICHUHN O POJId (DU3UKH IJIS pa3BUTHS IPYTHUX €CTECTBCHHBIX HAYK, TEXHUKH M TEXHOJIOTHA.
JlocTmkeHne dTUX Ieei obecrednBaeTCs pelIeHneM CIIeIyIOMNX 3a7ad B Mpollecce u3yueHus: Kypca (GU3HKH Ha YPOBHE
cpeaHero oo11ero oopa3oBaHuUs:
] mpuoOpeTeHue cucTeMbl 3HAHUN 00 oOmUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TECOPHUAX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3HUKY, JIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI acCTPODU3UKH;

1 ¢opmupoBaHue yMEHUI TPUMEHITh TCOPETHUCCKUE 3HAHUS JJII OOBSCHEHUS (U3MYCCKUX SBICHUN B MPUPOJC U IS
IPUHATHUS TIPAKTUICCKUX PEIICHUN B TIOBCETHEBHOMN YKU3HU;

] ocBOeHHE CTIOCOOOB PEIICHUS Pa3IMYHBIX 3374 C SBHO 3aJlaHHON (PU3NUYECKOW MOJIENbI0, 3a/1ay, MOpa3yMeBaIOIINX
CaMOCTOSTENILHOE CO3/IaHe (PU3NUECKON MOJIEIH, aJICKBATHON yCIIOBUSAM 3a/1a4H;

] moHuMaHue (U3MUYECKUX OCHOB W MPHUHIIUIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U TEXHOJOTHYECKUX IMPOIIECCOB, UX
BIIMSIHUS HA OKPY’KAIOIIYIO CPENy;



] oBIaJCHWE METOJaMHU CaMOCTOSITEIIHPHOTO TUIAHUPOBAHUS W TPOBEACHHUS (U3UYECKUX DKCIECPUMEHTOB, aHAIM3a U
WHTepIpeTannu nHPOopMaIiu, OpeeICHHs JOCTOBEPHOCTH MOJIYIYSHHOTO Pe3yIbTaTa;
[ co3maHMe yCIOBHUH ISl pa3BUTHS YMEHHUH MPOCKTHO-NUCCIIEIOBATEILCKON, TBOPUECKON ACSITETLHOCTH.
Ha m3yuenue ¢usuku (6a30BBIi ypOBEHB) Ha yPOBHE CpelHEro o0Imero oopasoBanus otBoauTtcs 136 dacos: B 10 kiacce —
68 yacoB (2 gaca B Hefieno), B 11 knacce — 68 yacoB (2 yaca B HE/ICIIO).
[IpennaraeMslii B mporpamMme 1o ¢Gu3MKe MepevyeHb JTa0OPaTOPHBIX M MPAKTHUECKUX PAOOT SIBISIETCS PEKOMEHIOBAHHBIM,
YUUTENb JIeNaeT BEIOOP MPOBEICHUS JTa0OPATOPHBIX pa0OT U OMBITOB C YIETOM WHAMBUIYAIBHBIX OCOOCHHOCTEH 00yUYarOITIXCS.

COIEPXAHUE OBYYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUSA
®u3nka — HayKa o npupoze. HayuHbpie METOIBI MO3HAHUS OKPYKAIOWIET0 MUpA. Poib dKCIiepuMeHTa U TEOpPHUH B IIPOLIECCE
MO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue ¢Gu3nueckux siBieHU u mporeccoB. Hayunbsie runote3bl. dusmueckue 3aKoHbl U TeOpud. ['paHUIIbI
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpUHIINAIT COOTBETCTBUS.
Ponb u MmecTo pusuku B popMUPOBAHUU COBPEMEHHOW HAYYHOM KAPTUHBI MUPA, B IPAKTUYECKON AESTEIbHOCTHU JIHOJEH.
Jlemoncmpayuu
AHanorosble ¥ HU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paznea 2. MexaHuka

Tema 1. Kunemamuka

Mexanndeckoe aBrmkeHne. OTHOCHTEIBHOCTh MeXaHn4decKoro aBmxkeHus. Crucrema orcuéra. TpaekTopus.

[Tepemerienue, CKOPOCTh (CPeIHSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MAaTepUaIbHON TOYKH, UX TIPOSKIIMHN Ha
ocH cucTteMbl KoopauHaT. CloXKeHue MepeMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MPSMOIMHEHOE ABMKeHUE. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS,
MyTH U TIEpEMEIIEHUST MaTePUATbHON TOYKH OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.



KpuBonuneitHoe nBMKeHUE. [[BUKEHHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTH C IMOCTOSHHOW MO MOIYJIK CKOPOCTBIO.
VYrioBasi CKOpoCTh, TMHENHHAsI CKOpOCTh. [lepron u yactota oOpaienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHHuecKre yCTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, JBUKEHUE CHAPSIIOB, LEITHBIE U PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XAPAKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM ITPOCTPAHCTBE.

Hab6nronenue nBmxeHus Tena, OponeHHOro Mo/ YIiIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHus CBOOOJHOTO MaJeHHUSL.

Hamnpasnenue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomuol

W3yueHne HepaBHOMEPHOIO JBUKEHUS € LEIBI0 ONPEIEICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanre COOTHOMIEHUSI MEXAY MYTSAMH, IPOMACHHBIMU TEJIOM 3a MOCIEA0BATEIbHBIE PABHBIE POMEXKYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM JIBH’KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yueHune ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaumn otHocutensHOCTH ['amunes. [lepoiii 3akoH HeroToHa. MIHEpUHaIbHBIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HproTOHa a1 MaTepuaibHOM TOUKW. TpeTuil 3aKOH
HproToHa jy1s1 MaTepuaIbHbIX TOYEK.

3akoH BcemMupHOro TsaroteHus. Cuna tspkectu. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckoybxenusi, kauenus). Cuna tpenusa. Cyxoe tpeHue. Cunia TpeHUsl CKOJILKEHUS U Cuja
Tpenus nokosi. Koagdunment tperus. Cuia CONPOTHBICHUS MPU JBUKEHUH TeJa B )KUJIKOCTH UM Ta3e.

[TocTymarenbHOE U BpalaTeIbHOE IBIKEHIE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHJIbl OTHOCUTENBHO OCH BpalleHus. [1nedo cuiibl. Y ciaoBus paBHOBECHUS TBEPIOTO Tea.

TexHu4yeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: TTOIITUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenne nHepuuu.



CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoi 3axkon HeroToHa.

N3mepenne cui.

Crnoxenue cui.

3aBUCHUMOCTB CHJIbI YIIPYTOCTH OT JAe(pOopMaIinu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U A CHUM.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

¥YcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopMaluu.

Hccenenosanue yciioBUil paBHOBECHs TBEPAOTO TeJA, UMEIOIIET0 OCh BPAIlCHUS.

Tema 3. 3akonbl COXpaHEHUA 6 MEXAHUKE

NMmynsc MaTepuanbHOW TOYKU (T€a), CUCTEMbl MaTepUalbHbIX TOYEK. MIMIyJbC CHUJIbI M U3MEHEHHE UMITyJIbCca Tela.
3aKOH COXPAaHEHUs UMITYJIbCa. PEaKTUBHOE NBHKECHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckas s3Heprusi MarepuanbHO TOUKU. Teopema 00 M3BMEHEHUH KHHETUYECKON SHEPTUU.

[TorennmanbHas sHeprud. [loTeHunanbHas sHeprust ynpyro aeopMUpOBaHHON MpYKUHBL. [loTeHIManbHas YHEprus Tesna
BOJIM3U MOBEPXHOCTU 3EMIIH.

[ToTeHmanbHble U HENOTEHIHANbHBIE CUIIbl. CBsA3b PaOOThl HEMOTEHUUAIBHBIX CHJI C K3MEHEHUEM MEXaHUYECKOW SHEPIUH
CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnuecKue ycTpocTBa U MPAKTUYECKOE PUMEHEHUE: BOJOMET, KOIIEP, MPYKUHHBINA MMUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEeHIMATILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuenune abCOMOTHO HEYNPYTOIO yAapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MAsTHUKOB.



HccnenoBanue cBsi3u paOOThl CHIIBI C U3MEHEHHEM MEXaHMYECKOW HHEPruM Teja Ha MPUMEPE PACTSKEHUS PE3UNHOBOIO
KIyTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPHUH U WX OMNBITHOE OOOCHOBaHME. BpOoyHOBCKOE JABHKEHHE.
Huddysus. Xapakrep ABUKCHHUS U B3aUMOJCUCTBUS YacTHUI[ BellecTBAa. MOJeNn CTPOCHHSI Ta30B, KUAKOCTEH M TBEPABIX TN U
0OBSICHEHHE CBOMCTB BEILlECTBA HA OCHOBE ITUX Mojeliei. Macca u pasmepnl moJiekyl. KommuectBo BemiecTBa. [locTosiHHas
ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETUYECKOW TEOPUHM HICAbHOTO ra3a. AOCOJIIOTHas
TEeMIIepaTypa Kak Mepa CpelHEl KMHETHMYECKOW 3HEpPIMM TEIUIOBOTO ABMXKEHHUS dacTwll rasa. Illkana temneparyp KenpBuHa.
I'azoBbie 3akoHBI. YpaBHeHHe MenneneeBa—Kuaneiipona. 3akoH /lansToHa. M30mponeccsl B UACAIBHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paguueckoe npeacTaBieHne U30IPOLECCOB: U30TEPMa, U30X0pa, H300apa.

TexHuueckue ycTpoHCcTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHE BEIIECTBA, POoTOrpadru MOJIEKYI OPraHUYECKUX COEMHEHHM.

OmnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogenb onbita lTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEXKMOJIEKYJIIIPHOTO B3aNMOIECHCTBUS.

Mopnenb, WuIIoCTpUpyonas NpUpoay JaBICHUS Ia3a Ha CTEHKU COCY/a.

OnBITHI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHSI HJI€AJIBHOTO Ira3a, H30MPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopnvie pabomol

Omnpenenenre Macchl BO3ayXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHHil 00b&éMa KOMHATHI, TaBJICHUS U TEMIIEpPaTypbl
BO3/lyXa B HEM.

Hccenenoanne 3aBUCUMOCTH MEKly ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

Tepmogunamuyeckass cucremMa. BHyTpeHHsIsI 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMbl W CHOCOObI €€ W3MEHEHMS.
KonuyectBo TemnoTsl u  pabora. BHyTpeHHSIE SHeprus OJHOATOMHOIO HJ€albHOrO Tras3a. Buaesl Temonepenayu:



TCILIOIIPOBOAHOCTDb, KOHBCKIIUA, U3 TYYCHHUC. YILGJII)HaH TEILIOEMKOCTD BCIICCTBA. KonandecTBO TEIIOTHI IIpu TCILIoIICPCaadcC.

[Tonste 06 ammabatHom mporecce. [lepBoiit 3akoH TepMoanHaMuku. [IpuMeHeHHe MepBOro 3aKOHA TEPMOIMHAMHKHU K
uzonporneccam. ['paduueckas uaTeprperanus padboTH rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TeroBple MamuHbl. [lpuHIUMNBL meWcTBHS TEIUIOBBIX MammuH. [IpeoOpa3oBaHus HSHEPTrUM B TEIUIOBBIX MAIIMHAX.
Koaddumment monesnoro neiictBus TemioBod MamuHbl. [{ukn KapHo um ero ko3p@GUIMEHT TOJE3HOTO JEHCTBUA.
DKOJIOTHYECKHE MPOOJIEMBI TEIIOIHEPTETUKH.

Texnuueckue ycTpoiCTBa M MPAKTUYECKOE NMPUMEHEHHE: IBUTaTeNb BHYTPEHHETO CropaHusi, OBITOBOM XOJIOJAWJIbHUK,
KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpruM Tejia MpH COBEPIIEHUH pabOThl: BbUIET MPOOKH M3 OYTBUIKM MOJ JAECUCTBUEM CHKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTPAIIHS).

M3MmeHeHne BHYTpEHHEHN aHepruu (TeMiieparypbl) Tejia pu Terionepeaaye.

OnpbIT 0 aaAabaTHOMY PaCIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTaTENsl BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuvl

N3mepenne yaenpbHON TEMIIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanusn eeuecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHuaeHcalus. lcnapeHue u kumneHue. AOCOMIOTHasT U OTHOCHUTENIbHAS BJIAXKHOCTh BO3AYyXa.
Hacepiennsiid nap. Y aenbHas TeIioTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT 1aBJICHHUS.

Teépnoe Tteno. Kpucrammuyeckue u amopdubie Tena. AHU3ZOTPOINHUS CBOWCTB KpUCTALIOB. JKUIKHE KpUCTaJUIbI.
CoBpeMeHnHble MaTepuaisl. [Inapnenre u kpucramumsanus. Y aelbHas TerioTa miasienus. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHnueckue yCTponuCTBa U MPAKTUIECKOE MPUMEHEHNE: TUTPOMETP M IMICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUN TOTyICHHUS
COBPEMCHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAIOB, 1 HAHOTECXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu moHMKECHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.



Hab6nronenue HarpeBanus 1 MiaBJIeHUsI KPUCTAJUIMUECKOTO BEIEeCTBaA.
JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3MepeHre 0THOCUTEIBLHOM BIIa)KHOCTH BO3/IyXa.

Paspnen 4. diekrpoguHaMmuka

Tema 1. Inekmpocmamuka

OnexTpuzanys Ten. OJEKTpUYECKU 3apsia. J[Ba BuAA 3JIEKTpUYECKUX 3apsAnoB. I[IpOBOAHMKH, [HUAIEKTPUKH U
ITOTYTIPOBOJHUKH. 3AKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apsinoB. 3akoH KynoHa. TodeudHBI 3IEKTPUYECKUM 3apsia. OnekTpudeckoe nosie. Hampsk€HHOCTBH
AIEKTPUYECKOTro NoJIs. [IpuHIMII cynepno3umu 3JIeKTPUYECKUX TosieH. JIMHUM HANIPSYKEHHOCTH DIIEKTPUYECKOTO ITOJIS.

PaGora cun »anexrpocraruueckoro mods. [loreHuman. Pasnocts mnoteHiumanoB. [IpoBOJHUKM U TUAIICKTPUKUA B
AIEKTPOCTATUYECKOM I0JIe. [uaneKkTpruyeckas IpOHULIaeMOCTb.

OnextpoémkocTs. KonaeHcaTop. D1eKTPOEMKOCTh INIOCKOIO KOHJIEHCATOPa. DHEPIHUs 3apsHKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JIIEKTPOCKOIL, JJIEKTPOMETP, JJIEKTPOCTATUYECKas 3alluTa,
3a3eMJIEHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN aniapar, CTPyHHBIN PUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLAN IEUCTBUSA IEKTPOMETPA.

B3auMoelicTBrE HARNEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIIeKTpOCTaTUYECKasl 3alUTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT IUIOWAAM IUIACTUH, pACCTOSHUS MEXIYy HHUMHU U
JIUDJIEKTPUYECKOU IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomol

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKHI TOK. Y CJIIOBUS CYILIECTBOBAHUSA JIEKTpUUECKOro Toka. Mictounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.



Hanpsoxkenune. 3akon OMa 17151 y4acTKa LEeTH.

DNEeKTpUYECKOE CONPOTUBIIEHUE. Y IEJIbHOE CONPOTUBIEHUE BellecTBa. llocienoBaTenbHoe, mapajieIbHOE, CMEIIaHHOE
COEIMHEHHE MTPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIenia. MOUIHOCTh AEKTPUUYECKOTO TOKA.

OJNEKTPOJIBUKYILIAasi CuUjla W BHYTPEHHEE COMNPOTHUBJIICHHWE HWCTOYHMKA TOKa. 3akoH OMa i MoJHOM (3aMKHYTOM)
ANEKTpUYECcKOM nenu. KopoTkoe 3aMmbpIKaHue.

DOneKkTpoHHass MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTH CONPOTHBJICHUS METAUIOB OT TEMIEPATYPBHIL.
CBepXnpoBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA JIIEKTPOHHBIX ITyYKOB.

[TonympoBonuuku. CoOcTBeHHass W TIpUMECHass MPOBOJUMOCTH MOJYyNpOBOAHMKOB. CBoiicTBa p—N-mepexoa.
[ToymipoBOIHUKOBBIE IPUOOPHI.

DIIEKTPUYECKUN TOK B paCTBOPaX M paciuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIH3.

DJIIEKTpUYECKUM TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: aMIIEPMETpP, BOJBTMETpP, pPEOCTaT, MCTOUYHHUKU TOKa,
AJIEKTpOHArpeBaTEIbHbIC MPUOOPHI, BJIEKTPOOCBETUTENIbHBIC MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAaKYyMHBIA JIUO],
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN AHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaIMpsHKEHUS.

3aBUCUMOCThH COMPOTUBJICHUS LIUJIMHIPUYECKUX MPOBOJHUKOB OT JIJTMHBI, TUIOLIAX TONEPEYHOTO CEYEHUS U MaTepHaia.

CMelaHHOe COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe u3MepeHue ANEKTPOABMKYIIEH cuiibl. KOpOTKOE 3aMbIKaHME TalbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3yueHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3MmepeHue 2eKTpoaABIKYIIEH CUITbI HCTOYHHMKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHHUS.



Hab6nronenue snekrponusa.

MexnpeaMeTHble CBA3H

Nzydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kitacce OCyIIECTBISIETCS ¢ yU4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX
CBsI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduil U TEXHOJIOTHH.

Meoicnpeomemnule noHamus, CBI3aHHBIE C U3YYEHHEM METO/J0B HAyYHOTO MO3HAHUSA: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
dbusnueckas BeIUYMHA, 3aKOH, TeOpHUs, HAOII0JeHIE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelleHUE CUCTEMbl ypaBHEHHWH, NuHEHass (QyHKus, mapabona, rumepbosna, ux rpadukd U CBOICTBA,
TPUTOHOMETPHUUECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U
UX MPOEKIUH Ha OCU KOOPAUHAT, CJI0)KEHUE BEKTOPOB.

buonocus: MexaHMdeckoe IBW)KEHHE B KUBOM mpupone, AU(Qy3usi, 0CMOC, TEIJIOOOMEH >KHUBBIX OPraHW3MOB (BH[bI
TEeIUIoNEepe1aut, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SBJICHUS B )KUBOW MPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJSpHAs Macca, TEIUIOBBIE
CBOMCTBAa TBEPABIX TEJ, MXUIAKOCTEH M Ta30B, DSJEKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJIMTHYECKAS IUCCOLMALMA,
raJlbBaHUKA.

l'eocpagpus: BnaXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE [BMXKEHHM C HCIOJb30BAHUEM MEXAHM3MOB, YYET TPEHHsS B TEXHUKE, MOJAIIUITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMSI MMITyJibca B TEXHUKE (pakeTa, BOJOMET W JPYyrue), ABUTraTellb BHYTPEHHETO CropaHus,
napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHAMIMOHEP, TEXHOJIOTUU MOJYYEHUS COBPEMEHHBIX MATE€pUAlIOB, B TOM YHCIIE
HAaHOMATEPHAJIOB, M HAHOTEXHOJOTHUH, DJIEKTPOCTATUUECKAs 3aIlMTa, 3a3€MIJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, ANEKTPOHArpeBaTEIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KITACC

Paznen 4. djekTpoauHAMMKA
Tema 3. Macnummnoe noe. In1eKmpomMazHUMHAA UHOYKYUS
[ToctostHHble MarHuTHl. B3auMonelcTBHE NOCTOSHHBIX MAarHuTOB. MarHutHoe mnosie. BEeKTOp MarHUTHOM WHIYKLHH.
[IpuHIMI Cyneprno3uuuy MarHUTHBIX MOJed. JIuHMM MarHuTHOM MHAYKUMM. KapTWHa NWMHUM MAarHUTHOM WHAYKIWU I10JIS
MMOCTOSIHHBIX MarHuTOB.
MaruutHoe 1noje nNpoBOAHMKA ¢ TOKOM. KapTuHa JTUHUN MHAYKIWA MAarHUTHOTO MOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHMKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena. BzanMmoaelicTBue NIpOBOJHUKOB C TOKOM.



Cuiia Amniepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moayib W HampaBjieHHE. J[BIKEHUE 3apsHKEHHOW YacTUIBl B OJHOPOJHOM MarHUTHOM mose. Pabota
cuibl Jlopenna.

SIBneHue 3IEKTPOMArHUTHOM MHAYKUUHU. II0OTOK BEKTOpa MarHUTHOW HMHIYKLIHH. DJIEKTPOJBMKYINAS CHJIA HHIYKLHH.
3aKOH 3JIEKTpOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe snekTpudeckoe moJie. DJIEKTPOABMKYIAs CHJIA MHAYKIMH B IMPOBOJHUKE, ABWKYIIEMCS MOCTYNATEIbHO B
OJTHOPOJAHOM MAarHMTHOM ITOJIE.

[IpaBuno Jlenua.

WNHIyKTUBHOCTG. SIBJIEHHE CAaMOMHIYKIMU. DJIEKTPOABHXKYIIAsl CUJIA CAMOUHYKIIUU.

DHeprus MarHUTHOTO OJISI KaTYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoMCTBA U IPAKTUYECKOE INPUMEHEHHUE: IOCTOSHHBIC MArHUTHI, 3JIEKTPOMArHUThl, 3JEKTPOIABUIATEIb,
YCKOPUTEIH IEMEHTAPHBIX YaCTULl, UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM I1OJIEM.

JInHMK WHIYKIIUY MarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

SIBIIeHME PIIEKTPOMArHUTHON UHIAYKIIUU.

IIpaBuo Jlenua.

3aBUCUMOCTb JIEKTPOABUKYILEH CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOI'O MOTOKA.

SIBrIeHME CAaMOMHIYKIIUU.

Yuenuueckuui sxcnepumenm, n1abopamopuvie pabomol

N3ydyeHnne MarHuTHOTO IMOJIS KaTYIIKH C TOKOM.

Hccnenoanue neCTBUSI NOCTOSIHHOTO MarHWTa Ha PAMKy C TOKOM.

HccnenoBanue SBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3znea 5. Kosie0anua M BOJTHBI



Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUS

KonebarenbHass cucrema. CBOOOOHBIE MexaHMueckue KoseOaHud. ['apmonnmueckue kosiebanus. Ilepuon, wacrora,
amuintyna u (aza xonebanuid. [IpyxuHHBIA MasTHUK. MaTemMaTuyeckuil MasTHUK. YpaBHEHHE TapMOHHUYECKHUX KOJICOaHMI.
[IpeBpalieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHMSIX.

Konebartenbubiit koHTYyp. CBOOOAHBIC 3JEKTPOMAarHUTHBIE KOJeOaHUs B HEaIbHOM KOJIeOaTeIbHOM KOHType. AHAlorus
MEXIy MEXaHWUYECKUMHU U AJIEKTPOMAarHuTHBIMU KojeOanusMu. @opmyna ToMmcoHa. 3aKOH COXpAaHEHHUS SHEPTUU B HCATBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBnenne o 3aryxaromux KoieOaHUsX. BbIHyXJeHHble MexaHuueckue KosieOaHus. Pe3onHaHc. BbIHyXIeHHbIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

IIepemenHbIil TOK. CHHYCOMAQIBHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJHOE U JEHCTBYIOLIEE
3HAYEHHE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTPEOJEHUE DIIEKTPUUYECKOW SHEPruu. DKOJIOTMUYECKHE PHUCKU IPH
IIPOU3BOJICTBE JIEKTPOodHEPruu. KynbTypa UCIIOJIb30BaHUS JIEKTPOIHEPTUHN B TIOBCEHEBHOM KU3HU.

TexHHueckre yCcTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: ANEKTPUUYECKUN 3BOHOK, T'€HEpaTOp NEPEMEHHOTO TOKA, JIMHHUH
AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnepoBanue napaMeTpoB Koie0aTeabHOM cucTeMbl (IPYKUHHBIN I MaTEMAaTUYECKU MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIAECHHBIX KOJIEOAHUM.

Habmtonenue pezonanca.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcnuorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS] OT BPEMEHM) AJIs SJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc npu nmociie10BaTeENbHOM COEUHEHNHN PE3UCTOPA, KATYIIKA MHIYKTUBHOCTH U KOHAEHCATOPA.

Mopeinb TMHUY 3JIEKTPONEPEIaYu.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCMMOCTH NIEpHOIa MaJbIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU M MacChl Ipy3a.

HccnepoBanue nepeMeHHOr0 TOKa B LIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbLE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus U IIMHa BOJHBL. [lonepeunsie u



poAoJbHbIE BOJIHBEL. HTEpdepenus u qudpakius MEXaHHYECKUX BOJIH.
3Byk. CkopocTs 3ByKa. ' poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIy4€HHs 3JEKTPOMArHUTHBIX BOJH. B3aumHas opuenTtanus Bektopos E, B, V B

AIIEKTPOMArHuTHOW BoJiHE. CBOWCTBAa HSJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, MpeOMIICHUE, MOJspu3anus, Iupaxius,
unTepdepentusa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpMeHeHNEe 2IeKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIBI pagnuoCBsI3U U TeneBUAcHUA. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIECH CPEIbl.

TexHHUecKre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTUKA B
TEXHHUKE U METUIIMHE, pajap, paAuonpUEMHIUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneOmtomnieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue orpakxeHus: M NpeJOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nnatepdepenunn u quppakind MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBs3M rpOMKOCTH 3ByKa U BHICOTBI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUM.

HccnepoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, MOJspu3auus, udpakuus, MHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsiMonuHeTHOE pacIpOCTpaHEHUE CBETA B OJJHOPOAHOM cpefe. JIyu cBeta. ToueUHbId HCTOYHUK
CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne n300paxeHui B JI0CKOM 3epKaje.

[Ipenomiienne cBeTa. 3aKkOHBI NPEJIOMIICHUS cBeTa. AOCOJIOTHBIA MOKazarenb mpenomieHus. [lomHoe BHyTpeHHee
oTpakeHue. [IpenenbHblil yroJl ojgHOro BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceta. CloxHBIN cocTaB Oenoro ceta. L[BerT.

Cobuparone u pacceuBaronve JWH3bl. ToHKass auH3a. DOKYCHOE pPAaCcCTOSIHME M ONTHYECKas CHUjla TOHKOM JIMH3BI.
[TocTpoenune n300pakeHnil B COOMPAIOIINX U PacCeUBAIOIIMX JIMH3aX. DopMyria TOHKOW JUH3bI. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

Bonnosas ontuka. Uutepdepenius ceera. KorepeHTHbIE HCTOUHUKHU. Y CIOBUS HAOJI0I€HUSI MAKCUMYMOB 1 MUHUMYMOB B



UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CUH(Aa3HbIX KOTEPEHTHBIX UICTOYHUKOB.

Hubpakuus cBera. JudpakmmonHas pemerka. YcIoBHEe HAOMIOACHUS TJIaBHBIX MaKCHMYMOB TIpH  TaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKITMOHHYIO PEIIETKY .

[Tonsgpusanus ceera.

Texanueckue yCTpoHCTBa U MPAKTUUECKOE MPUMEHEHHE: OYKH, JTyTa, (GoToarmapar, MPOSKIIMOHHBINA anmapar, MUKPOCKOTI,
TEJICCKOII, BOJIOKOHHASI ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOISPOUSI.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacnpocTpaHeHUe, OTPAKEHHUE U MIpesioMIieHue cBeTa. OnTuieckue mprudopshl.

[TonHOe BHyTpeHHEE OTpakeHne. Mojielb CBeTOBO/IA.

WccnenoBanue CBOMCTB N300pa)KeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOIa.

Habmronenune natepdepeHnm cBera.

Hab6mronenue nudpaxiuu crera.

Habnronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TTPU3MEL.

[Tonyuyenue cnekTpa ¢ MOMOIIbI0 JU(PAKLIUOHHON PEIIETKH.

Hab6nronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabdonul

N3mepenne moka3aTens MpeOMIICHHS CTEKIIA.

HccnepoBanue cBOMCTB U300paK€HUI B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [1ocTynarsl cienuanbHOM TEOPUHA OTHOCUTEIIBHOCTH: HHBAPUAHTHOCTD
MOJIYyJIsl CKOPOCTH CBETA B BAaKyyMe, MPUHILIUI OTHOCUTEJIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILEHHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBs13b Macchbl ¢ SHEPTHEN U UMITYJILCOM PEISITABUCTCKON YaCTHUIIbI. DHEPTUs MTOKOS.

Paznen 7. KantoBas pusuka



Tema 1. dnemenmol KBAHMOBOU ONMUKU

®oronbl. Dopmyna [1nanka cBs3u S3HEPTUU POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYJIbC (POTOHA.

OTtkpsiTue u uccienoBanue poroadpdexra. Onpitel A. I'. Cronerosa. 3akoHsl ¢portodddekrra. YpaBHeHHne DUHIITEHHA 1T
dotorddekra. «Kpacnas rpanuna» porodrddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue ycTpoiCTBa U MPaKTUUYECKOE MPUMEHEHUE: (POTONEMEHT, (OTOAATYUK, COTHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeHETro poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopnaa no paccessHuto o -uactuil. [lnanerapnas moaens aroma. [loctynater bopa.
W3nyyenne u morjomieHre (OTOHOB MPH NEPEXOJE aTOMa C OJHOTO YPOBHS 3HEPruu Ha Apyroi. Buawl crnektpoB. Cnektp
YPOBHEM 3HEPIHH aTOMa BOAOPO/IA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bpoinsa. KopnyckyispHO-BOTHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyUYECHHE.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHbIA aHalu3 (CHEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmoienue TmHeRvaThIX CEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomol

Habnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCNEpUMEHTBI, JOKAa3bIBAIOIIME CIOXHOCTh CTpoeHMs sapa. OTkpbiTHE panuoakTuBHOcTU. OmnbiThl Pesepdopna mo



OIIPE/ICNICHUIO COCTaBa PaAHOAaKTUBHOIO n3nyueHus. CBoiicTBa anbda-, OeTa-, ramma-u3inydeHus. BiusHue painoakTUBHOCTH Ha
’KUBBIE OPraHU3MBI.

OTtkpeITHE TIpOTOHA M HehTpoHa. HykmonHas mozaens siapa ['eitzenOepra—lBanenko. 3apsna siapa. MaccoBoe 4mciio siapa.
N3o0TOmBL.

Anbda-pacniag. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3iaydeHne. 3aKOH paliOaKTUBHOTO pacmaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext maccel sapa.

Snepneie peakunu. /lenenue u cuHTes Aaep.

Snepusiii peakrop. TepmosinepHblii cuHTe3. [IpobieMbl U MEPCIEKTUBBI SACPHON IHEPTETUKU. DKOJIOTUUYECKUE ACTIEKTHI
AJIEPHOU SHEPIETHKHU.

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.

MeToap1 Ha0JIIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dyHaaMeHTalbHbIE B3auMoeicTBUA. EqUHCTBO (pr3nueckoi KapTUHbBI MHpa.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHUE: JO3UMETP, kKamepa BunbcoHa, siaepHsblil peakTop, aroMHasi 0omoa.

Jlemoncmpayuu

CU€TunK MOHU3UPYIOUIUX YACTHUL.

Yuenuueckuu skcnepumenm, nabopamopmvie pabomuol

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3zpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otamnbl pa3BuTUs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMHUH.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUeE 3BE3/bI, INIAHETHI, UX BUJMMOE JIBUKCHUE.

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHIa U 3BE3/1. 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(narpamma
«CHEKTPAIIbHBIN KJIACC — CBETUMOCTbHY. 3BE3/Ibl IIaBHOM MOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTbY» JJISI 3BE3]]
[JIABHOM TOCJeA0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHbBIE MPEICTABICHUSI O MPOUCXOKICHUU U SBOJIOLUU
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3].

Mnieunsiii [lyte — Hama [Nanaktuka. [Tonoxenne n auxenue ConHna B I'anaktuke. Tumbl ranaktuk. PaguoranakTuku u
KBazapbl. YEpHbIE IIPHI B AJIpax TaJIaKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO0na. Pazberanuwe ranaktuk. Teopust bonbiioro B3psiBa. PenukroBoe
W3JTy4eHHUE.



MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue nabnrooenus

Habmroienust HEeBOOPYKEHHBIM TJIa30M C MCHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUHN I ONMpeAeNICHUs] TOJI0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3/Iusi CeBEpHOTO MOMyIIApHUs U SIPKHUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, mianet, Miaeunoro [lyTtu.

O06o0marniee NOBTOpPeHUE

Ponb ¢u3MKKM M acTpOHOMUU B PKOHOMHUYECKOW, TEXHOJOTUYECKOM, COIMAIBHOW M ATUYECKOM cdepax AesTelIbHOCTU
YeJIoBEeKa, POJib U MECTO (PU3UKM U aCTPOHOMHHM B COBPEMEHHOM HAy4YHOW KapTHUHE MHpa, POJib (U3HUECKOM TEopuu B
(dbopMHUpOBaHUU TIPE/ICTABICHUN O (U3UUECKON KapTUHE MHUPaA, MECTO (U3MUECKONM KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOLE.

MeknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kilacce OCYIIECTBISIETCA C YUETOM COJIEPIKATEIIbHBIX MEKIPEIMETHBIX
CBsI3€i ¢ KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMHUHU, TeoTpauu U TEXHOJIOTHH.

Meoswxcnpeomemnvie nousamus, CBSI3aHHBIE C U3yYEHHEM METOJ0B HAyYHOI'O MO3HAHMS: SIBJICHUE, HAYYHBIN (akT, TUIOTE3a,
(du3nyeckas BeIMYMHa, 3aKOH, TEOpUs, HAOJII0IEHHE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHUe CUCTEMbl ypaBHEHWH, TPUTOHOMETPUUYECKHE (PYHKIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTaHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U MX IPOECKLIHH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB, IPOU3BOJHBIC
AIIeMEHTapHbIX PYHKIUH, IPU3HAKU TOA00US TPEYTOJbHUKOB, ONPEIeSIEHNE TIOMAAN MIOCKUX (Uryp u o0bEMa Te.

buonocus: anexTpuueckue BICHUS B KUBOM MPUPOE, KoeOaTeabHble IBMKEHUS B )KUBOW MPUPOJE, ONTHUYECKUE SIBJICHUS
B JKMBOU NPUPOJIE, NEUCTBUE pAJUALIUUA HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEGHHUE aTOMOB U MOJICKYJ, KpHUCTAIUIMYECKass CTPYKTypa TBEPABIX TeN, MEXaHU3Mbl 00pa3oBaHUs
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eoecpagusa: MarHuTHBIE TONIOCA 3EMITH, 3alieKHW MArHUTHBIX Py, (OTOChEMKA 3€MHOW MOBEPXHOCTH, MpEACKa3aHHUe
3EMJICTPSICEHUM.

Texnonozus: NUHUAKA SIIEKTPOIIEPENAY, T€HEPATOP NMEPEMEHHOIO TOKA, JJIEKTPOJABUIaTENb, MHAYKLIHMOHHAsA ME€Yb, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Tesiepor, CBYU-neub, MpoeKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INPOI'PAMMBLI 11O ®U33UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO Tpenmera «®Dusmka» Ha YpPOBHE CpemHero olmiero obpaszoBanmsi (0a30BBI yPOBEHB) TOJDKHO
o0ecreunTh JOCTIKEHNE CICAYIOMUX JIMYHOCTHBIX, METAMPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3ysbTaThl OCBOCHHS ydeOHoro mpeamera «Dusnuka» AOMKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH
00yJarommxcsk pyKOBOJICTBOBAThCS C(POPMHUPOBAHHOW BHYTPEHHEH MO3WUIIMEH JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIHH,
MTO3UTUBHBIX BHYTPEHHHMX YOEKIEHHUM, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBa, PAaCIIMPEHUE
YKU3HEHHOTO OIIBITA Y OIBITA ACITEIBHOCTH B MPOILIECCE PEATU3AlMM OCHOBHBIX HAIIPABJICHUN BOCHUTATEILHOMN JIEATEIBLHOCTH, B
TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAAHCKONW TO3UIMKM OOYYArOUIErocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
0OIIIeCTBA;

MPUHATHE TPAJIUIIMOHHBIX 0OIIIEUEIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEILHOCTh B MHTEpPECAX TPa)KJaHCKOTO OOIIECTBA, Y4aCTBOBAaTh B CAaMOYIIPABICHUH B
oOpa3oBaTeIbHON OpraHu3allly;

YMEHHE B3aHMOJICHCTBOBATH C COIIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMAHUTAPHOUW M BOJIOHTEPCKOM JICATECIIBHOCTH;

2) NIaTPUOTHYECKOTO0 BOCITIMTAHMSA:

c(hOpMHUPOBAHHOCTHh POCCUNUCKOM TPaKIaHCKON MACHTUYHOCTH, TAaTPUOTH3MA;

IICHHOCTHOE OTHOIIICHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSAM POCCHUHUCKHX YYEHBIX B 00JacTH (UMK U
TEXHHKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HAa MOPaJbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH, B TOM YHUCJI€ B ICSITEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIErO;



4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

3CTETUYECKOE OTHOIICHUE K MUY, BKIOYas 3CTETUKY HAyYHOIO TBOPUECTBA, IPHUCYINEro (GHU3NIECKOi HayKe;

5) Tpy10BOr0 BOCIIUTAHHUS:

HHTEpPEC K pasanyHbiM cepam MpodecCHOHATBHON ACITEIBHOCTH, B TOM YHCIIE CBS3aHHBIM C (DU3MKOH M TEXHUKOM,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy ayIieit mpodeccHu U peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC IIIaHbI;

TOTOBHOCTP U CIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPa30BaHHUIO B 00JaCTH (DU3UKH Ha MPOTSIKCHUN BCCH KU3HHU;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

cOPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPBI, OCO3HAHKE TJI00aBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM;

IUTAHUPOBAHKE U OCYIICCTBICHHE JCHCTBUI B OKpPY)KAIOIICH Cpelie Ha OCHOBE 3HAHUS IEJCH YCTOWYMBOTO Pa3BUTHS
YEJIOBEUCCTBA;

pacuIMpeHue OmbITa JSATSILHOCTH SKOJIOTHYCCKON HAMPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH TI0 (hU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (DU3MUSCKON HAYKH;

OCO3HAHME I[CHHOCTH HAyYHOW ICSATEIBHOCTH, TOTOBHOCTh B IPOILECCE M3YYeHHs (DU3MKH OCYIIECTBISATH MPOEKTHYIO U
HCCIIE0BATEIILCKYIO IEATCIIbHOCTD HHANBUAYAIBHO U B TPYIIIIC.

METAINIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSTENIbHO (hOPMYIUPOBATh U aKTyaJIM3UPOBATh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAETATH LETU AEATCIBHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSIX;
pa3pabatrhiBaTh IJIaH PEIICHUS TPOOJIEMbI C YUETOM aHAIM3a UMEIOIIUXCSl MaTePUATIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHBBI B JIESITEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUM
JIEITEAbHOCTH,
KOOPJIMHUPOBATH U BBHITIONHATH PabOTy B YCIOBUSX PEaTbHOTO, BUPTYATLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
ba3oBble ucciaenoBarejabCcKue J1eiCTBHUSA.



BJIaJICTh HAYYHOW TEPMUHOJIOTUCH, KITFOUCBBIMH MOHATHSIMH ¥ METOJaMU (DU3UICCKON HAYKH;

BJIQZICTh HAaBBIKAMHU y4E€OHO-MCCIIENOBATEILCKON M TPOCKTHOW NEATEIbHOCTH B 00JacTH (DU3WKH, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIIeHHS 3a7ad (PU3UYECKOTO CONEp)KaHMs, MPUMEHEHUIO Pa3InYHBIX
METO/IOB ITO3HAHWS;

BIIAJICTh BUJAMHU JIEATEILHOCTH TI0 MOJYYEHHUIO HOBOTO 3HAHWSA, €T0 MHTEPIPETAIlMU, TPEoOPa30BaHUI0 M TPUMEHEHHUIO B
Pa3TUYHBIX YUCOHBIX CUTYAIHIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (DU3HUKY;

BBISIBIIATh TPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh 3aJady, BBIIBUTATH THUIOTE3Y €€ PEIICHHs, HAaXOIUTh
apryMEHTBI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh apaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHaJM3UPOBATh IIOJYYEHHBIC B XOJE pEIICHUS 3a7a4ydl pe3yJbTaThl, KPUTHYCCKH OIICHHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBHUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM JACATEILHOCTH, B TOM YHUCJIE TIPU U3YUECHUU (PU3HUKU;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHOOPETEHHBIN OIBIT;

yMETb IMEPEHOCUTH 3HAHMS 110 (PU3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEICSITEILHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, PEIaraTh OpUTrHHAIBHBIC TTOAXOABI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BJIQJICTh HABBIKAMH TOJy4YeHHs] MHGOpMAHK (HU3HNIECKOTO COMEepPKaHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIEHO
OCYIIECTBJISATH TTOWCK, aHAIN3, CUCTEMATH3aIINI0 U HHTEPIIPETANIO HH(OPMAITMH PAa3IMYHBIX BUIOB U ()OPM MPEACTABICHHUS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITNH;

HCIIOJB30BaTh CpeACTBA HMH(DOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEHICHUM KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX U OPTraHM3allMOHHBIX 3a7a4 ¢ COOJFOJICHHEM TPEOOBAHWM IPTOHOMUKH, TEXHHKU O€30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeH s, MPaBOBLIX M 3THUYECKUX HOPM, HOPM HMH(POPMAITMOHHOM 0€301aCHOCTH;

Co371aBaTh TEKCThI (PU3MUECKOTO COJIEPKAaHUS B PA3NUUHBIX (opMarax ¢ y4ETOM HazHadeHUs MHPOPMAIUUA W IEICBOU
ayJIUTOPHH, BHIOUPAs ONTUMAIIbHYIO (DOPMY MPEACTABICHUS M BU3YaIU3alINU.

KoMMmyHMKaTHBHBIE YHMBEPCAJbHbIE YYeOHbIe NeHCTBHA:
OCYIIECTBIISATH OOIIEHHE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;



[OHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAIbHON padOThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBHUI C YYETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KaXKIOTO WJIeHA
KOJIJIEKTHUBA;

IIPUHAMATh L€ COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH W KOOPAWUHUPOBATH JEHUCTBUSA IO €€ JTOCTHKEHHIO:
COCTaBIISITh MJIaH ACUCTBUMN, pacIpeiesITh POJIU C YYETOM MHEHHUM Y4aCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Ka4Y€CTBO CBOET0 BKJIAJIa U KaXKJOr0 YYaCTHUKA KOMAH/Ibl B OOLIUI pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATH WU C MMO3UIMN HOBU3HBI, OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MIO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3IMYHBIX CUTYALIUSX, IPOSABIIATH TBOPUECTBO U BOOOPAKEHUE,
OBbITh MHUIIMATUBHBIM.

PerynasiTuBHbBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILLIECTBIISITh T03HABATEIbHYIO JEATEIBHOCTh B 001aCTU (PM3UKH U aCTPOHOMMH, BBISBIISITH NMPOOJIEMBI,
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aa4H;
CaMOCTOSITENIbHO COCTABJIATH IIJIaH PELEHUs] PaCUETHBIX U KAUECTBEHHBIX 3a/a4, IJIaH BBIMOJIHEHUS MPAaKTUYECKON padoThI
C YU4ETOM MUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEMN M MPEANOYTECHUN;
JABATh OLICHKY HOBBIM CHUTYalHsIM;
pacuIMpATh paMKH YY4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHU;
JIe1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEILICHUE;
OLICHUBATh NPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO DJPYAMIMM B 00JacTU (PU3MKH, TOCTOSHHO TMOBBIIATH CBOU
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLICHKY HOBBIM CUTYalLUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;
BJIa/IETh HaBbIKAMHU MO3HABATEIbHON pe(IeKCUN KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM;
MCIOJIb30BaTh NPUEMBI pehIeKCUU ISl OLIEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;
YMETbh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IPUHUMATDH PELLIEHHUS 110 UX CHUKEHHUIO;
MIPUHAMATh MOTUBBI U APTYMEHTBI IPYTHUX ITPU aHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;
MPUHUMATh ce0s1, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX MPHU aHAJIHU3€ Pe3yIbTaTOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpormecce nocTukeHHs] TMUYHOCTHBIX PE3yJbTaTOB OCBOEHHS MPOTPAMMBI MO (PU3MKE IJIsI YPOBHS CPEIHEro O0OIIero
oOpa3oBaHusl y 00y4aIOUIXCs COBEPIICHCTBYETCS YMOLIMOHAIBHBIN HHTEIEKT, MPeanoaralomuil chopMUpPOBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS
COOCTBEHHO AMOIIMOHAIBHOM cepbl, OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE,
CIOCOOHOCTH aJallTUPOBATHCS K OIMOIIMOHAIEHBIM U3MEHEHHUSM U MPOSIBIISATH THOKOCTh, OBITH OTKPBHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIIEHNE K JOCTH)KEHUIO IEJIU U YCIIeXy, ONTUMU3M, HTHUIIMATUBHOCTh, YMEHUE
JeMCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

HMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOLUOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0 MPU OCYLIECTBICHUN
0OIIIeHus1, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOLIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOLIEHUS C IPYTHMMHU JIOAbMH, 3a00TUTHCS, IPOSBIATH
MHTEPEC U pa3periaTh KOH(MIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 kjiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3NKU B (POPMHUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOMN JAESTEIbHOCTH JIOJIEH;

YUYUTBHIBATh TPaHUIIBI MPUMEHEHHUS U3YUYEHHBIX (U3UYECKUX MOJIEJel: MaTepualibHasi TOYKAa, WHEpIHUaJbHAas CUCTeMa
oTcu€Ta, a0OCOJIOTHO TBEPAOE TENIO, WJICaJbHBIA Ta3, MOJIETU CTPOCHMS Ta30B, KUJIKOCTEH M TBEPIBIX TeJ, TOYCUYHBIM
AIEKTPUUYECKUH 3apsi/i PU pellieHnn (PU3NUECKUX 3a]1ay;

pacrio3HaBath (U3UYECKHE SBJICHUS (MPOIECCh) M OOBSICHATh MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSPHO-
KMHETUYECKOM TEOPUU CTPOEHHUSI BEIIECTBA U AJIEKTPOJAMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE,
CBOOOJHOE TaJeHHEe Tell, JABMKCHHE IO OKPYKHOCTH, WHEPIHS, B3auMojaeucTBue tei, nuddysus, OpOyHOBCKOE IBUIKEHUE,
CTpOEHHE JKUIKOCTEH W TBEPABIX TeJ, M3MEHEHHEe OO0OBhEMa Ted TpPH HarpeBaHuM (OXJIAKIEHUH), TEIJIOBOE pPaBHOBECHE,
WCIIApEeHNE, KOHJEHCAlIMs, TUIaBJIECHUEe, KPUCTAUIN3allMsl, KATIEHUE, BIAXXHOCTh BO3AyXa, MOBBIIICHUE ABJICHUSI ra3a MpH €ro



HarpeBaHWM B 3aKpPbBITOM COCYZE, CBSI3b MEXAY IlapaMeTpaMHM COCTOSIHMS Tra3a B M30Ipolieccax, >3JIEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3aPAJIOB;

OTHCHIBATh MEXAaHWYECKOE JBMKCHHE, MCIOJb3Yys (DU3MUECKHE BETUYMHBI: KOOPAMHATA, MyTh, NEpPEMEIICHHE, CKOPOCTH,
YCKOpPEHHME, Macca Tela, CHJIa, UMITYJbC Tejla, KMHETHYECKash SHEprus, MOTEHUMalIbHAs SHEPrus, MeXaHWdyeckas padoTa,
MEXaHMYeCKas MOIIHOCTb; MPU OMKMCAHUU TIPABUIIBHO TPAKTOBATh (PU3NUYECKUIN CMBICI HCIIOIb3yEMbIX BETUYHH, UX 0003HAUCHUS
U €IMHULIBI, HAXOJUTh (POPMYJIBI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIHUNHAMU;

OTHCHIBaTh U3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEILJIOBBIC SIBICHUS, UCTIOIB3Ys (PU3NUECKUE BETMUYMHBI: 1aBJICHUE rasa,
TEMIIEpaTypa, CpeAHsasl KUHETUYECKas DHEPIHs XaOTHYECKOIO JBWXKEHMSI MOJIEKYJI, CPEIHEKBAIpPaTUYHAsI CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIIOTHI, BHYTPEHHsSI 3HEprus, padbora raza, Ko3(Q@QHUIMEHT IOJIE3HOrO JEHCTBHUS TEIUIOBOTO JBHUraTels; MpU
ONKCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUM CMBICI HCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUECHUS M EIUHMIIBI, HAXOIUTh
(bopMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C JPYTMMH BETUUUHAM;

OIHCHIBATh U3yUEHHBIE FIEKTPUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUECKUE SBJIECHUS (TPOLIECCHI), UCIIONB3YS (PU3UUECKUE
BEJIMYUHBL: JJEKTPUUYECKUN 3apsf, SJIEKTPUUECKOE II0JIe, HANPsHKEHHOCTH IOJIsSI, NMOTEHIMAJ, PA3HOCTh IMOTEHIMUAJIOB; IpHU
ONMKMCAHUM TPABWIBHO TPAKTOBATH (PU3MYECKHI CMBICI HKCIOJNb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUs W E€JIMHULBI; YKa3bIBaTh
(opMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PM3HUECKYIO BEIUUHUHY C IPYTUMH BEJIMYMHAMU;

aHAJIU3UPOBaTh (PU3MUYECKHE IMPOLECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NYECKHE 3aKOHbl W MPHUHIMIBL: 3aKOH BCEMHUPHOIO
tarotenus, [, II u Il 3akonbl HeroTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOM SHEPrUM, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUI
CYNEpIO3ULIMHA CUJ, TPUHIUI PABHOINPABUS MHEPLHUAIbHBIX CUCTEM OTCUETA, MOJEKYJISIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30Bbl€ 3aKOHbI, CBSA3b CpPEIHEH KHUHETHUYECKOW SHEPrHMHM TEIUIOBOTO JABMKEHHUS MOJIEKYJ C aOCOJIOTHOU
TEMIIEPATYpPOM, IEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHMs DJIEKTPUUECKOTO 3apsna, 3akoH Kynona, mpu sTtom
pa3ianyaTh CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHa, €ro MaTeMaTH4eCKOe BbIpAKEHHWE U ycloBUS (TpaHUIlbl, 00JacTH)
IIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHIMIMBI JCHCTBHUS MallliH, HNPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS HX
0€30IacHOT0 MCIIOJIb30BAHMS B TIOBCEAHEBHOM KU3HMU;

BBITIOJHATh SKCIIEPUMEHTHI 10 MCCIEAO0BAaHUIO (M3MYECKUX SIBIICHUHM M MPOILECCOB C HCIOJIB30BAHUEM NPSIMBIX U
KOCBEHHBIX U3MEPEHU, TP 3TOM (POpMyIHpOBaTh NpodeMy/3a1auy U TUIOTE3y Y4EOHOTO IKCIIEPUMEHTa, COOMPATh YCTaHOBKY
U3 MPEII0KEHHOTO 000pYA0BaHUS, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOADL;

OCYLIECTBJISTh TMPSMbIE U KOCBEHHBbIE U3MEpPEHUS (U3MYECKUX BEIUYMH, MPU 3TOM BBIOMpATh ONTHUMAbHBIA CHOCOO
M3MEPEHHUSI U UCTIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELUIHOCTEN U3MEpPEHU;



UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3HMUYECKUMHU BEIMUYMHAMHM C MCIOJB30BAHHEM IMPSMBIX H3MEPEHHUM, TpPHU STOM
KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yIbTAThI MOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKHX BEIWYWH B BHUJC TaONHI] U
rpaduKoB, AENIaTh BRIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBwia 0€30MacHOTO TPy/Ja MPHU MPOBEACHUHM HWCCIIEIOBAHWNA B paMKax y4eOHOTO JKCICPUMEHTa, YIeOHO-
HCCIIEIOBATENIbCKOM M TPOEKTHOM JESITEIBHOCTH C HCIOJB30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1aOOpPaTOPHOTO
000pynOBaHUs;

pemarh pacu€THbhIC 3a7a4d C SBHO 3aJaHHOW (PU3MUECKOW MOENBIO, MCIOJIb3Ys (PU3MUECKHE 3aKOHBI M TPHUHIIMIBI, Ha
OCHOBE aHaJIM3a yCJIOBUS 3aJla4l BHIOMPATh (PU3MUECKYIO MOJIEIb, BBIICIATH (DU3NUYECKUE BEIIMUMHBI U (DOPMYIIbI, HEOOXOIUMBIE
ISt €€ perieHus], MPOBOAUTH PACUEThI U OIIEHUBATH PEATLHOCTD MOTYUYEHHOTO 3HaYEHUs (PU3UUECKOM BETMUMHBI;

pelmaTh KadyeCTBEHHbIE 3aJauyM: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO ILIETIOYKY PACCYKICHHUM C OMNOpOil Ha
M3Y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUECKUE SIBJICHUS;

UCIIOJIb30BaTh TPU  pEHICHUWH Y4YeOHBIX 3a7a4 COBpPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTMH ISl  TIOMCKAa,
CTPYKTYPUPOBAHMSI, WHTEPIPETAMA M TIPEJICTABICHUA Y4Ye€OHOM M HAy4HO-MOMYJSIpHON HWHMOpMAIUU, MOJTyYEeHHOU U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATH MMOTYydaeMyt0 HHPOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE HAYKH, OOBSICHEHHE MPOIECCOB
OKpPY>KaloIlero Mupa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

HCIIOJIL30BaTh TEOPETUUECKHUE 3HAHUS TT0 (PU3UKE B TIOBCEIHEBHOMN KU3HU JJ1s1 00eCTIeUeHUs1 O€30MacHOCTH MpU OOpaIieHun
C IpuOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMM, JJISI COXPAHEHUS 3/I0POBbSI U COOJIOJICHUS HOPM DKOJOTUYECKOTO MOBEICHUS B
OKpYXaroUIen Cpee;

paboTaTh B TPYIIE C BBINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJEH, IJIAaHUPOBATh PabOTy TPYMIbl, PAIMOHAIHHO
pacnpenensaTh 00A3aHHOCTH U TUIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIIUAX, aJICKBATHO OIIEHUBATH BKJIAJ KaXJI0TO
W3 YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBAEMOU MPOOIIEMBI.

K xoniy o6yuenus B 11 kijiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y
00y4aromuxcst yMEHHIA:

JEMOHCTPUPOBAThL HA TMPUMEpaxX poJib U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOM KapTUHBI MHUpA, B
Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJOTHH, B MPAKTHUECKOU JACATEIHHOCTHU JIIOACH, IIETIOCTHOCTh M €IMHCTBO (hU3HUECKON
KapTUHBI MUPA;

YYUTBHIBATh TPAHUIIBl NMPUMEHEHUS HM3YYEHHBIX (U3UYECKUX MOJIeNIel: TOUEUYHBIM AJIEKTPUUYECKUN 3apsii, JIyd CBETa,
TOYEYHBIN UCTOUYHUK CBETA, sIZICPHAS MOJICNIb aTOMa, HYKJIOHHAsI MOJIeJIb ATOMHOTO Si/jpa MpH pelieHUH GU3NUECKUX 3a/1ay;



pacno3HaBath (U3MUECKUE SABJICHUS (TPOILECCh) U OOBSICHATh MX HAa OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKUA M KBaHTOBOMU
(GUBUKA: DIEKTpUYECKass MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aWMOJCHCTBHE
MarHuTOB, JJICKTPOMArHWTHAs WHAYKIUSA, IEHCTBUEC MArHWUTHOTO TIOJII Ha TPOBOJHUK C TOKOM U JIBIDKYIIHMICS 3apsi,
AIIEKTPOMATHUTHBIC KOJICOAHUS W BOJIHBI, TIPSIMOJIMHEHHOE PACTIPOCTPAHCHHUE CBETA, OTPAKCHHE, MPETIOMIICHHE, NHTEPhepEHITHS,
mudpakius W TOJSpU3alUsS CBETa, JWCIEpPCUs cBeTa, ¢oTodnekTpudeckuii 3pdext (dpotodrddexr), cBeToBOe naBiICHHE,
BO3HMKHOBEHHWE JIMHEHYATOTO CIIEKTpa aToOMa BOJIOPO/Ia, ECTECTBEHHAS M UICKYCCTBEHHAS PAIHOAKTUBHOCTD;

OMKCHIBATh M3YUYEHHBIC CBOWCTBA BEIIECTBA (DJIECKTPUUYCCKHUE, MATHUTHBIC, ONTHYCCKUE, IEKTPUUYECKYIO MPOBOIUMOCTH
Pa3IUYHBIX CPEN) U AJIEKTPOMArHUTHBIC SIBICHUS (MPOLECCHI), UCTIONB3Ys (HU3HMUECKUE BEIMUYMHBI: ICKTPUUECKUN 3apsif, cuiia
TOKa, JIEKTPUUYECKOE HAMPSHKEHUE, dIEKTPUUECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHIIMANIOB, JEKTPOJBIDKYIAs cuiia, paboTta
TOKa, MHJIYKIHUS MarHUTHOrO TOJisA, cujia Ammepa, cuia JlopeHla, WHIYKTUBHOCTh KaTYIIKH, DHEPTUSl AJICKTPUUYECKOTO U
MarHuTHOTO TOJIeH, IEPUOJ] U YacTOTa KoyieOaHUN B KOJIeOATEIbHOM KOHTYpE, 3apsi/i U CUjia TOKa B MPOLIECCe TapMOHUYECKHUX
AJIIEKTPOMATHUTHBIX KOJeOaHuil, (OKyCHOE pacCTOSHME W ONTHYECKas CWJIa JIMH3bI, MPU OMUCAHUU MPABWIHHO TPAKTOBATH
(U3UYECKUN CMBICI HCIOJIB3YEMBIX BEIIMYUH, UX O0OO3HAUYCHHUS W CAUHMIIBI, yKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
(M3UYECKYIO BEJTUYHUHY C IPYTHMH BEITMUYNHAMU;

OTHMCHIBATHh N3yUYCHHBIE KBAHTOBBIC SBJICHUS M MPOIIECCHI, UCITONIB3Ys (M3MUECKUE BETMYUHBI: CKOPOCTh 3JICKTPOMArHAUTHBIX
BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTHS W UMITYJIhC (JOTOHA, MIEPUO TOTypaciiaia, SHEPTHUs CBS3M aTOMHBIX SIAEp, MPH
OMHMCAHUKM TPABUIBHO TPAKTOBATh (PU3MUCCKH CMBICI HCIIOIB3YEMbIX BEIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, yKa3bIBaTh
(GOpMYyJIBI, CBS3BIBAIONIUE JAHHYIO (U3MYECKYI0 BEIMYMHY C APYTUMH BEIMYMHAMH, BBIYHCIATH 3HAYEHUE (PU3HUECKOU
BEJTNUMHBL;

aHATM3UPOBaTh (HU3UYECKUE TPOIECCHl U SIBICHUS, UCIOJB3YysS (U3UYECKUE 3aKOHBI M TMPUHIMIBL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO U MapaJuIeIbHOTO COSUHEHUS MPOBOJIHUKOB, 3aK0H [[oyns—JIeHiia, 3aKoH 3JIeKTPOMarHUTHOW MHIYKIIHH,
3aKOH TPSIMOJIMHEWHOTO pACIpOCTPAHEHHUs CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE
Oiinmrenina s hotodddexrta, 3aKOH COXpaHEHUS! YHEPTUH, 3aKOH COXPAHECHUSI UMITYJIbCa, 3aKOH COXPAHEHUS AIEKTPHUIECKOTO
3apsfia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIA, TMOCTyJaThl bopa, 3akOH pagMOaKTHBHOTO pacmajaa, MpU ATOM pas3inyaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKEHUE M YCIOBUS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

OTIpeIeNATh HANPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO MOJIsl TPOBOJHUKA C TOKOM, CHIIBI AMTiepa v cuiibl JIopeHia;

CTPOUTH U OTIMCHIBATH N300paKEHHE, CO3/1aBaeMOE TUIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIICPUMEHTBI TI0 HWCCJICAOBAHHMIO (U3MUYECKHX SBJICHWH M TPOIECCOB C HCIOIB30BAHUEM IMPSAMBIX U
KOCBEHHBIX U3MEPEHHI: TIpU 3TOM (HOpMYJIUPOBATH MPOoOIeMy/3a/1ady U TUIIOTE3Y yUeOHOr0 IKCIIEpUMEHTa, COOUPATh YCTAHOBKY



U3 MIPEIIOKCHHOTO 000PYA0BaHMS, IIPOBOJIHUTH OIBIT H (POPMYIUPOBATH BHIBOJIHI;

OCYIIECTBIISITh TPSMBIE U KOCBEHHBIE W3MEpPCHUS (U3MYECCKUX BEIUYHMH, TPU 3TOM BBIOMpATh ONTHUMAIBHBIA CIOCO0
M3MEPCHHUSI M UCTIOIh30BaTh U3BECTHBIC METO I OIIEHKH IMOTPEITHOCTEH H3MEpPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYHMH C HCIOJB30BAHHEM TMPSMBIX W3MEPEHHI: MPHU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3WYCCKUX BEIMYHMH B BUAC TaOMWIl W TpadukoB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

coOmro1aTh MpaBwia 0€30MacCHOTO TPyJa MPHU MPOBEACHUHM HCCIICIOBAHWNA B paMKax y4eOHOTO JKCICPUMEHTa, YIeOHO-
UCCIICIOBATCILCKOM M TIPOCKTHOW JICATEILHOCTH C HCIIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOWCTB M Ja0OpPaTOPHOTO
000pyT0BaHUS;

pemiaTh pacuéTHhIC 3a/Ja4M C SBHO 3aJaHHON (PU3MUECKON MOMACNBIO, UCMOJb3ys (HU3NYECKUE 3aKOHBI M IPHUHIIUIBI, Ha
OCHOBE aHAJIM3a YCJIOBHUS 33J1aud BEIOMPATh (PU3NUECKYIO MOJICIb, BBIICIATh (DU3NUECKUE BEIIMUUHBI M (DOPMYJIBI, HEOOXOIUMbIC
JUIs €€ pelIeHus, TPOBOJAUTh PACUETHI U OIEHUBATh PEaIbHOCTD MOJTYUYEHHOT0 3HaYeHUs (PU3UYECKON BEIIMUMHBL;

pelniaTh KauyeCTBEHHBbIC 3a7adyM: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY PACCYXKJICHUM C OINOpOM Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUCCKUEC SIBJICHUS;

WCIIOJIB30BaTh TIPH  PEIICHUH Y4YeOHBIX 3a7a4 COBPEMEHHbIE HWH(POPMAIMOHHBIC TEXHOJIOTHMH JIJII  TIOWCKAa,
CTPYKTYPHUPOBAHHSI, WHTEPIPETAIMA W TIPEICTABICHUS Y4YEOHOW MW HAyYHO-TIOMYJIIPHON WH(MOpMAIMU, MONMyYSHHOW U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MTOTydaeMyt0 HH(OPMAITHIO;

OOBSCHATH TPUHINIBI JCHCTBUS MAIWH, MPUOOPOB M TEXHUUYECKHX YCTPOWCTB, pasziudaTh YCIOBUS WX 0O€30MacHOTO
HCIIOIB30BaHUs B IOBCEIHEBHOM KU3HU,

MIPUBOJNTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IMPOIIECCOB
OKPY’KaIoIEero MUpPa, B pa3BUTHE TEXHUKH M TEXHOJIOTHH;

HCIIOJIb30BaTh TCOPETUUCCKHIE 3HAHMS 110 (DU3UKE B TTIOBCETHEBHOM KU3HU JJIsI 0OeCIieueHUsT O€30IMacHOCTH MPH OOpaIleHun
C IpUOOpaMH U TEXHUYSCKUMHU YCTPOMCTBAMM, JUISI COXPAHEHHUS 3JI0POBBS U COOJIOJICHHUS HOPM DKOJOTHUYECKOTO IOBEICHUS B
OKPYXarUIen Cpee;

paboTath B TpPyNIEe C BBITOJHCHHEM PA3JIMYHBIX COIUAIBHBIX POJICH, IUIAHUPOBaTh PabOTy TPYMIMbI, PalMOHAIBHO
pacipenensaTb 003aHHOCTH U TUIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIIUX, aJICKBATHO OICHUBATH BKJIAJ] KaXJI0TO
13 YYaCTHUKOB TPYIIIIBLI B pEIICHUE PacCMaTPUBACMOM MPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne HaumenoBanue KouunyecTBO 4acoB JuaexkTpoHHbIe (HU(POBHIE)

n/m pa3iesoB U TeM Bcero KonTpoJbHble IIpakTnyeckue o0pa3oBaTe/IbHbIE PeCypChl
NPOrpamMMbl padoThI padoThI

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 Ddusnka U METOIBI 2 bu6mmoreka [JOK
Hay4HOI'O IMO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2 1

Pa3zpgen 2. MEXAHUKA

2.1 Kunemarnka 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 7 bubmuoreka [JOK
https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs 6 1 1 bubnnorexa [JOK
B MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18 1

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 OCHOBEHI 9 1 bu6mmoreka [JOK
MOJIEKYJIIPHO- https://m.edso00.ru/7f41bf72
KUHETHYECKON
Teopuun

3.2 OcHOBBI 10 1 bubmuorexa [JOK
TEPMOAUHAMUKHA https://m.edsoo.ru/7f41bf72

3.3 ArperatHbie 5 bubnuorexa [JOK

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



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

BemectBa. Pa3oBrle
Mepexo/ibl

Uroro no pazgeny 24 1

Paznen 4. JIEKTPOJANHAMUKA
4.1 DJeKTpocTaTHKa 10

4.2 [TocTosiHHBIIM 12 1
3JIEKTPUUECKUH TOK.
Toxu B pa3InyHbIX
cpenax
Wroro no pazneny 22 1

PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO 68 )
YACOB I10 ITPOTPAMME

11 KITACC

Ne HanmeHnoBanue KoanuyectBo yacos

n/m  pasgejoB U TeM Bcero KonTpoJsbHbie
NporpamMmbl padoThI

Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ noJe. 11 1
DneKTpOMarHuTHas
WHIYKITUS
Hroro no pazgeny 11

Pasznea 2. KOJIEBAHUS U1 BOJIHbBI
2.1 MexaHuueckue u 9

IIpakTH4eckue
padoThI

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

JuiekTpoHHbIE (LU pPOBbIE)
o0pa3oBaTebHbIE PeCypChl

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nuoreka [IOK


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

3JIEKTPOMAarHUTHBIC
KoJIcOaHHSs

2.2 MexaHn4deckue u 5 1
ANEKTPOMATrHUTHBIC
BOJIHEI

2.3 Omruka 10

Uroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OCHOBEI CIIEIIHAIBHON 4 1
TEOPHH
OTHOCHUTEIHLHOCTH
Hrtoro o paszaeny 4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHTHI KBAHTOBOU 6
OITHKH

4.2 Crpoenue aToma 4

4.3 ATOMHOE PO 5

Hroro no pasneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
5.1 DneMeHThl aCTPOHOMUU 7 1
U acTpoU3UKU
Wroro no pazneny 7

Paznena 6. OBOBIIAIOIHIEE IIOBTOPEHUME
6.1 O06o61aromee 4
MTOBTOPEHUE

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [IOK
https://m.edso00.ru/7f41c97c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

Uroro no pazaeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68
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