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IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uke 06a30BOr0 ypOBHsSI Ha YPOBHE CpEIHEro oOmero odpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHHHA K
pe3ylbTaTaM OCBOEHHUSI OCHOBHOU 00pa3oBareibHOW mporpammel, npeacraBieHHbIx B @I'OC COO, a Ttaxke ¢ yu€toM (enepanbHOil pabodeit
MpOrpaMMbl BOCITUTAHUS U KOHIICIIIMH IPerogaBanusi yaeOHoro npeamera «Dusnka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit deneparym,
peann3yoIux OCHOBHBIE 00pa30BaTeIbHbBIC IPOTPAMMBI.

Copep:xanne porpaMMsel 110 (GU3HMKE HANPaBIEHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxcst 10—11 kmaccoB npu
oOyueHuu ux (usrke Ha 6a30BOM yPOBHE HAa OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO o1xoa. [Iporpamma o ¢usmke coorBercTByeT TpedoBanusm OI'OC
COO k mIaHupyeMbIM JTUYHOCTHBIM, MPEIMETHBIM M METaNpEIMETHBIM pe3yibTaTaM OOyUeHHMs, a TaK)KE YYUTHIBAET HEOOXOJIMMOCTh peau3aiiiu
MEXIMPEIMETHBIX CBA3CH (DM3HKU C €CTeCTBEHHO-HAYYHBIMU Y4eOHBIMU IpeaMeTamu. B Heil omnpenenstoTcs OCHOBHBIE LENU M3yueHUs (PU3UKU Ha
YPOBHE CpeJIHET0 0011ero 00pa3zoBaHus, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca GU3UKU: JIMYHOCTHBIE, METAIPEIMETHEIE, TPEIMETHBIC (Ha 6a30BOM

YPOBHE).
[Tporpamma o (hu3MKe BKIIOYACT:

TUTAHUPYEMBIE PE3yIbTaThl OCBOSHHS Kypca (M3UKK Ha 0230BOM ypPOBHE, B TOM YHCIIE MPEIMETHBIE PE3yIbTATHI IO roJaM 00ydeHs,

coziepkanue ydeOHoro npenmera «®dusuka» no rogam obydenus. Ousmka Kak Hayka 0 Hanbosee OOLIMX 3aKOHAX MPUPObI, BHICTYHAs B KauecTBE
yueOHOro mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHCTeMY 3HaHMM 00 okpyxkawomeM Mupe. IllkonbHbll Kypc ¢usukn —
CHCTEMOOOpa3yIOLMil JUIsl €CTECTBEHHO-HAYyYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHMH,
M3Yy4aeMbIX XUMHEH, Onosorue, pusndeckoii reorpadueii u actpoHomueil. Mcrnonb3oBaHue U akTUBHOE TPUMEHEHNE PU3NYECKUX 3HAHUHN OIpeiensieT
XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B chepe IHepreTUKU, TPAaHCIOPTa, OCBOCHUSI KOCMOCA, TTOJIy4€HUSI HOBBIX MaTepPHAaJIOB C 33aHHBIMU
CBOMCTBaMM U Jpyrux. M3yueHue (U3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYUHOM KapTHHBI MHpa OOydarouuxcs, B
(dbopMHpOBaHHE YMEHHUI MPUMEHATh HAyYHBIH METO]I IO3HAHUS NPH BBHIOJTHEHUU UMU YUEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca Qu3MKHM A ypOBHSI CpeaHEero oOuiero oOpa3oBaHHs MOJOKEH s HUJeH, KOTOpble MOKHO paccMaTpHUBaTh Kak IPUHLHUIIBI €ro
IIOCTPOEHU.

Hoes yenocmuocmu. B COOTBETCTBUU C HEHM KypcC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3/eloB (U3UKH,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (U3HKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW maTepuall Kypca PuU3NKH 00beIUHEH BOKPYr (DU3WYECKUX TeOopwil. Beaymum B Kypce sBISETCS
(dbopMHUpOBaHKE TPEACTABICHUH O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. Eé pcanusanus nmpearojaracT UCI0Jb30BaHUEC I'YMaHUTAPHOI'O IMOTCHIKAIA (1)I/ISI/I‘ICCKOI71 HAayKH, OCMBICIICHUEC CBs3H
Pa3sBUTHA (1)I/ISI/IKI/I C pa3BUTUCM O6H_[€CTB3., a TaK’KC C MUPOBO33PCHUCCKNMU, HPABCTBCHHBIMHA U 3KOJIOTHYCCKUMU HpOGHeMaMI/I.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢usnmkn mpenmosnaraeT 3HaKOMCTBO C IIMPOKHUM KPYrOM TEXHHYECKHMX M TEXHOJOTMYECKHX
IIPUJIOKEHU N3YyYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercst IOCPEICTBOM BBEJCHUS 2JIEMEHTOB COAEPKAHUS, IOCBAIIEHHBIX KOJIOIMYECKMM Po0IeMaM COBPEMEHHOCTH,
KOTOpbIE CBSA3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYKIEeHUs MpoOJeM pPalMOHAIBHOTO MPHUPOJOIOIB30BAHUS U HKOJOTHMUECKON
6e3onacHocT.CTEP)KHEBBIMH DJIEMEHTaMH Kypca (PM3MKH Ha YPOBHE CPEIHEr0o 00IIero o0pa3oBaHus SBISAIOTCS (prusnyeckue Teopuu (popMupoBaHHE
IIPEJCTABICHUNA O CTPYKType MOCTPOEeHUs (pru3nyecKoi TEOpHH, poiu (PyHIaMEHTaIbHBIX 3aKOHOB U MPHHLMUIIOB B COBPEMEHHBIX NPEICTABIHUAX O
IIpUPO/IE, TPaHUIAX TPUMEHUMOCTH TEOPUH, JJIsl ONIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CucTreMHO-eSTeIbHOCTHBIN MOJIX0J B Kypce (U3MKH pealu3yercss MpekJe BCEro 3a CUET OpraHM3alMM 3KCIEPUMEHTAIbHON NeATelbHOCTH
oOyuatomuxcs. J[s1 6a30Boro ypoBHs Kypca GU3HKH — 3TO UCIOIb30BaHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U TAOOPATOPHBIX
paloT, KOTOpble B MporpaMMe 1o (Gpu3uke 0ObeJUHEHBI B OOIIMN CIMHCOK YUYEHHYECKHUX MPAKTHMYECKHX paboT. BblieneHue B yka3aHHOM IiepedHe
71a00paToOpHBIX padOT, MPOBOAUMBIX AJII KOHTPOJIS M OLIEHKH, OCYIIECTBIISETCS YYaCTHUKaMH 00pa30BaTeNIbHOTO Mpoliecca UCX0/1 U3 0COOEHHOCTEN
IUTAHUPOBAHMS U OCHalleHNs KabuHeTa ¢pu3uku. [Ipu 3ToM obecnieunBaeTcs oBiaieHue 00yJaroIMMUCT YMEHUSIMHU POBOAUTH KOCBEHHBIE U3MEPEHUS,
UCCIIETOBaHMS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH U TOCTAHOBKY OIBITOB I10 MPOBEPKE NMPEATIOKEHHBIX THIIOTES.

bonpnioe BHMMaHuE yenseTcs PeMIeHUI0 PACUETHBIX M KA4eCTBEHHBIX 3a1a4. [Ipu 3ToM 1 pacy€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a4a4HU C
SIBHO 33J1aHHON (Pr3MYecKOi MOJEINbI0, MO3BOJSIOIME PUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiesia Kypca, Tak U
MHTErpUpPYS 3HAHUSI U3 Pa3HbIX pa3/enoB. i KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1aHUS Ha O0bSICHEHHE TPOTeKaHUsI GU3NYECKUX SIBIICHUIN
U TIPOLIECCOB B OKpY’KaIOIIeH )KU3HU, TpeOyromue Bbioopa (pru3nueckoi MO TSl CUTYaIUH TPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusMu GI'OC COO k MaTepualibHO-TEXHUYECKOMY oOecrieueH o yueOHOoro nporecca 0a30BbIi ypOBEHb Kypca (PU3HKH
Ha ypOBHE CpeAHero o0Iero odpa3oBaHUsl JOHKEH HU3y4daThbCsl B YCIOBUSAX MPEAMETHOrO KaOuMHETa (PU3UMKU WM B YCJIOBHSIX HWHTEIPUPOBAHHOTO



KaOMHETa MPeIMETOB €CTECTBEHHO-HAYYHOTO TUKIIA. B kabuHeTe hu3uKu JOKHO OBITH HE0OX0AMMOE JabopaTopHOe 000PYI0BAHUE TSI BHIMTOTHEHUS
YKa3aHHBIX B IIporpamMme Mo (U3MKe YYCHHYECKHUX MPAKTHUYECKUX PaboT U JEMOHCTPAIMOHHOE 00OpynoBaHMe. [[eMOHCTpaIllMOHHOE 000pYyIOBaHUE
(dbopmMHpyeTcss B COOTBETCTBHU C MPUHIIMIIOM MUHHMAJIbHON TOCTATOYHOCTH M OOECIIEUYMBACT IMOCTAHOBKY MEPEYHCICHHBIX B Iporpamme mo Qusuke
KIIFOYEBBIX I[eMOHCTpaLII/Iﬁ IJIL UCCIICHOBAHUSA H3YYaCMbIX SIBJICHUU U npouecCoB, SMIIUPHUIYCCKUX U q)yHI[aMeHTaJ’IBHBIX 3aKOHOB, X TCXHHYCCKHX
npuMeHeHuid. JlaboparopHoe 00OpynOBaHWE IS YYCHHUYECKHX MPAKTUYCCKHX pPaboT (GopMHpYyeTcss B BHUJIEC TEMATUYECKHX KOMILUICKTOB U
obecrnieunBaeTcss B pacu€Te OJHOrO KOMIUICKTa Ha JBYX OOydarommxcs. TeMaTHdyeckrue KOMIUICKTHI JJaOopaTopHOro 00OpyAOBaHHUsS JOKHBI OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HCITOJIb30BaHUH aHATOTOBBIX U U(MPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE IU(POBBIX
nabopaTopuid.

OCHOBHBIMU LETSIMH U3Y4EHUS! PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

dbopMupoBaHHE HHTEpECa W CTPEMJICHHUS OOYYarOIIUXCS K HAydHOMY H3YYCHHIO MPHUPOJbI, Pa3BUTHE HMX HHTEIUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

Pa3BUTHEC HpeI[CTaBJ'ICHI/Iﬁ 0 HAYYHOM MCTOAC IMMO3HAHU U (1)OpMI/IpOBaHI/Ie HCCICAOBATCIILCKOI'O OTHOHICHUS K OKPYIKArOIIUM SABJICHUSM

(dbopMHEpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3y4eHUs] OCHOB CTPOCHUS MaTEpPUU

1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dbopMHpOBaHNE YMEHUN OOBACHATH SIBJICHUS C UCIIOJIb30BAHNEM (DPM3MUYECKUX 3HAHUM U HAyYHBIX J10Ka3aTeIbCTB;
(dbopMHpoBaHKE MPEACTABICHUHN O pOJIM (PU3UKH JUTSL pa3BUTHS IPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JIoCTIKeHHE 3TUX IIeliel oOecreunBaeTcsl pelieHHeM CISAYIOIIUX 3a7ad B MPoIecce U3yueHusl Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMUs:

MpUOOpETEeHUEe CHUCTEMBbI 3HAHUN 00 0O0mUX (U3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsX, BKJIIOYAas MEXaHWKY, MOJEKYISpHYI0 (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DHU3UKH;

(dbopMUpOBaHNE YMEHUI IPUMEHSITH TEOPETHUECKHUE 3HAHUS [T O0BSICHEHHS (DU3HUECKUX SBICHUHN B IPUPOJIE U JITIS IPUHATHS TPAKTHUECKUX PEIICHHUMA
B TIOBCETHEBHOMN KU3HU;

OCBOEHHUE CMOCOOOB pEIIeHHs] Pa3TUYHbIX 33]a4 C SBHO 33/JIaHHON (PU3MYECKON MOJeNbIo, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSTEIILHOE CO3/IaHUE
(hU3UYIECKOI MOJIeTH, aICKBaTHON yCIIOBUSM 3a/1a4H,

MOHUMaHUe PUBNYECKUX OCHOB M IPUHIIUIIOB IEHCTBUS TEXHUIECKUX YCTPONUCTB M TEXHOJOTUYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEy;



OBJIAJICHUE METOJaMH CaMOCTOSITEILHOTO TUTAHUPOBAHUS U TPOBEACHHS (PU3MUECKHX HDKCIIEPUMEHTOB, aHAIM3a M HMHTEPIIpETalud HWHGOpMAIIH,
OIIpEeIEeJIEHUs] JOCTOBEPHOCTH IMOJYYEHHOT O PE3YIIbTATA;

CO3JIaHME YCIIOBUM JJIsl pa3BUTHUS YMEHHI TPOCKTHO-UCCIIEIOBATEIILCKOM, TBOPUECKOM IEATEILHOCTH.

Ha m3yuenne ¢pusuku (6a30BBIH YPOBEHB) Ha YPOBHE cpemHero odmero odOpasoBanus oreoantcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B Hezenmio), B 11 kimacce

— 102y4aca (3 yaca B He/IEIIO).

COJAEP/KAHUE OBYYEHUA

10 KJTACC

Pa3neua 1. ®dusuka U MeTOIbI HAYYHOI'O IO3HAHUS
®dusuka — Hayka o mpupone. Hayunsle METOIbI TO3HAHUS OKPY>KAIOIIEro Mupa. Poib dKkcriepuMeHTa U TEOpUU B IPOLIECCE O3HAHUS IPUPOBL.
DKcIepuMeHT B (hU3HKe.
MopenupoBanue (pU3NYECKHX SBICHUH 1 niporieccoB. Hayunpie runore3sl. @U3nuecKue 3aKOHbI U TEOpUH. [ paHUIIBI IPUMEHUMOCTH
¢bu3nveckux 3aKoHOB. [IpUHITUT COOTBETCTBUSI.
Ponb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOM HAyYHOM KapTUHBI MUpPa, B IPAKTUYECKON JAESITEIbHOCTH JTIOACH.
Jlemoncmpayuu

AHanorosble 4 IU(POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTUUKH.

Pa3znea 2. MexaHuka
Tema 1. Kunemamuka
Mexannueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYEeCKOTo ABMxkeHusA. Cucrema oTtcuéra. TpaekTopusi.

Ilepemerienue, cKOpocTh (CpeiHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE MAaTe€pUalbHOW TOUYKH, MX MPOEKIMH Ha OCH CHUCTEMBI
koopauHar. ClIoKeHue NEPEMEIIEHUN U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE NpSIMOIMHENHOe BkeHue. ['paduku 3aBUCMMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, ITYyTH U MepeMeleHus
MaTepuaabHON TOYKHA OT BPEMEHH.



CBoOoaHoe majeHue. Y CKopeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiinoe asmxkeHue. [[BukeHne MaTepuUalbHONM TOUKH MO OKPYKHOCTH C MOCTOSHHOW MO MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb,
nuHeiHas ckopocth. [lepruoa u yacrota obpanienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHrYecKue yCTpOMCTBA U IPAKTUYECKOE TPUMEHEHHUE: CITUOMETP, ABMIKECHUE CHAPSIIOB, IISITHBIC M PEMEHHBIC TIEpeIayun.
Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUéTa, WUTFOCTPAIMS KHHEMAaTUUECKUX XapaKTEPUCTHK JBHUIKEHUS.

[IpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3yxe U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGimrotenne IBYKeHUs Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaCHHUS.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIbIO OMPE/ICTICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIEHUS MEXTY ITYTSIMU, POHICHHBIMH TEJIOM 32 MOCEA0BATEIbHBIC PABHBIC IPOMEXYTKH BPEMEHH ITPH PaBHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOU CKOPOCTHIO, PABHOM HYITIO.

N3yuenne nBukeHNs MapyuKa B BI3KOM KUJIKOCTH.
N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[Ipunnun otHOocuTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEepruanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoit 3akon HetoToHa 1715t MaTepuanbHoit Touku. Tpetuit 3akon HeroToHa 1yist
MaTepualbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kaueHnus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBKEHUS U CHJIA TPEHUS TTOKOSL.
Koaddunment tpenus. Cuna conpoTUBICHUS IPU JBUKEHUH TeJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpamareibHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpaiieHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOrO Tea.

TexHu4ecKue ycTpocTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKY, IBH)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEpUUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MObEME U aJACHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUSI U CKOJIBKECHHUSI.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

I/I3y‘-ICHI/IC JABWKCHUA 6pyc1<a 10 HAKJIOHHOM IIJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOUINX B MPYXHHE U PE3WHOBOM 00paslie, OT uxX JeGopManuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenusn 6 Mexanuke

Nmmynbc MaTeprallbHON TOYKH (Tela), CHCTEMbI MaTepUaIbHBIX TOUYCK. VIMITyJIbC CHUITBI M U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHEHUs
HUMITYJIbCa. PeakTUBHOE JIBHIKCHHE.

Pabora crisl. MOIIHOCTE CHJIBL.

Kunetndeckast sHeprust MarepuaabHOl Toukn. Teopema 00 N3BMEHEHUH KHHETUYECKOW SHEPTHH.

[TotenuuansHas sueprus. [loreHuuanpHas sHeprus ynpyro nehopMUpoBaHHON MPYXUHBI. [loTeHIIMaNbHAs SHEPTHUs Tella BOIN3H MOBEPXHOCTU
3emin.

[ToTennuanpHble U HEMOTEHIUATBHBIE CHIIBI. CBSI3b pa0O0THI HEMOTCHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHHUS MEXaHWYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYECKHE yCTPOICTBA U TPAKTUUECKOE TPUMEHEHUE: BOJOMET, KOTIED, MPYKUHHBIN MUCTOJIET, IBHKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

[Tepexon moTeHNIMATHHON YHEPTHH B KHHETUUYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydenne abCOMIOTHO HEYNIPYTOTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI ¢ U3MEHEHHEM MEXaHWYEeCKOW SHEePTUu Tella Ha MPUMEPE PacTsHKEHUsST PE3UMHOBOTO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMHMKA



Tema 1. Ocrno6bl MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE IOJIOKEHHSI MOJIEKYJISIPHO-KHHETHUECKOW TEOpUM M UX OIbITHOE oOocHOBaHMe. bpoyHoBckoe nBmxenue. uddysus. Xapakrep
JBYDKEHUS U B3aMMO/IEHCTBHSI YaCTHI] BellecTBa. MoAeI CTPOECHNUS ra3oB, )KUIKOCTEH U TBEPBIX TNl U 00bSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU UAEAIbHOro raza. AOCONIOTHAsE TeMIleparypa Kak Mepa
CpeqHell KMHETHYeCKON SHEepruM TEIUIOBOTO JBIKeHUs dactull rasza. lllkama temmnepatyp KenbBuna. ['azoBble 3akoHbI. YpaBHeHHe MeHaeneeBa—
Kunaneiipona. 3akon Jlanerona. M3ompoiieccsl B HaCaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMUYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHne H30mpoIecCoB:
M30TepMa, U30X0pa, u306apa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHHUE BellecTBa, PoTorpad)uu MOJIEKYJ OPraHUIECKUX COSTMHEHHN.
OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUSL.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monens, HUIIOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MI€AJIbHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

Omnpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEPEHUI 00bEMa KOMHATBI, JaBJICHHS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnegoBaHue 3aBUCUMOCTHU MCXKAY NnapaMeTpaMu COCTOSAHUSA PA3PECIKCHHOIO Ira3a.

Tema 2. Ocnoebl mepmoounamurku



Tepmoannamuueckasi cucteMa. BHyTpeHHsIs1 S3HEprHsl TEpMOIMHAMUYECKONM CUCTEMBI U cIToco0b! €€ n3MeHeHus. KoandyecTBo TemnoTsl U padoTa.
BuyTpenusis sHeprus 0IHOATOMHOTO MJ€aIbHOTO ra3a. Bujsl Teruionepeaaun: TEMIONPOBOAHOCTb, KOHBEKIIHS, U3JIyUeHHUE. Y Ae/IbHAs TeINIOEMKOCTD
BeniecTBa. KoanuecTBo TEmIoThl Npu Terionepeaaye.

[TonstTue 00 amuabatHOM mnporecce. llepBbiii 3akoH TepMmoauHamMuKU. [IpuMeHeHHEe MEepBOro 3aKOHAa TEPMOJWHAMUKH K H30MPOIECCAM.
I'padmueckas unTepnperanus paboThl raza.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTs nmpoieccoB B IpUpo/IE.

TennoBeie Mamuubl. [IpyHIMOBL AelicTBUS TemaoBbIX MaliuH. [IpeoOpazoBaHus sHepruM B TEIUIOBBIX MamuHax. Koadduuuent noseznoro
neiicTBus TerioBoi MammHel. Llukn Kapao u ero koa¢hGuimenTt noae3Horo 1eHcTBrst. IKOIOTUYECKHE TPOOIEMBI TEIUIOHEPTETHKH.

TexHuyeckue ycTpoiCcTBa U MPaKTUYECKOE MPUMEHEHUE: JBUTAaTeIh BHYTPEHHETO CrOpaHusl, OBITOBOM XOMOAUIBHUK, KOHIUIIHOHED.
Jlemoncmpayuu

V3meHeHre BHYTpEHHEH HEPTUHU Tela IPU COBEPIICHUH paOOThI: BbUIET MPOOKU M3 OYTHUIKH MO/ JEHCTBHEM CKATOTO BO3yXa, HATPEBAHHE
a¢upa B TaTYHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALIHS).

W3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tela MpH Terionepenaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPaHUsl, peaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenne yienbHOM TEMIOEMKOCTH.
Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

Hapoo6pa303aHI/Ie N KOHACHCAIU. I/IcnapeHHe " KuneHue. AOCOIIOTHAS U OTHOCHTE/IbHAS BIIAXKHOCTh BO3JyXa. HacpimeHHsbIi rnap. Y aenpHas
TCIIJIOTA Hap006pa30BaHI/I}I. 3aBHCHMOCTD TCMIICPATYPhI KUTICHHUA OT JABJICHUS.

Teépmoe teno. Kpucramnuyeckue u amopdHbie Tena. AHHU30TPOIUS CBONCTB KpUCTALUIOB. JKuakue kpuctamibl. COBpEeMEHHbBIE MaTEepUAIIbL.
[TnaBnenue u kpuctaum3anus. Y aeibHas TerioTa miasieHus. Cyomumanus.



YpaBHEHHE TEIIOBOTO OanaHca.
TexHuueckue ycTpocTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHN MOIYYSHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu
CBolicTBa HaCBIIICHHBIX apOB.
Kunenue npu moHMKEHHOM JaBJICHUH.
CriocoObl U3MEPEHHS BIAKHOCTH.
HalGnronenne HarpeBaHus U TUIABJICHHUS KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanusi KPUCTAILIIOB.
Vuenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3mepenre OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.
Pa3znen 4. DiekTpoauHamMuka

Tema 1. dnekmpocmamuxa

BHCKTpI/ISaHI/IH TCII. QHCKTpI/ILIeCKI/Iﬁ 3apsna. I[Ba BUJA DJICKTPUUYCCKUX 3apssaoOB. HpOBO,Z[HI/IKI/I, AUDJICKTPHUKU U TMOJYIIPOBOJAHUKH. 3akoH
COXPAHCHUSA SJICKTPHUICCKOIr0 3apsaa.

B3aumogeiictBue 3apsanoB. 3akon Kymona. TouedHbll 3EKTpUUYECKUN 3apsa. DieKTpudeckoe moje. Hampsok€HHOCTD AIEKTPUUYECKOTO TOJIA.
[IpuHIUI Cynepro3uuu JIEKTPUYECKUX MoJeH. JINHUKM HANPpsy)KEHHOCTHU 3JIEKTPUYECKOTO MMOJIS.

Pabora cun snexrpocratuueckoro mois. [lorenuman. PasHocTe moreHiuanoB. [IpoBOAHUKM M AMAIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuueckasi IPOHULIAEMOCTb.

BHCKTpOéMKOCTL. KOHI[CHC&TOp. 9JI€KTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpA. 3Hepr1/151 3apPsKCHHOI'0 KOHACHCATOPA.



TexHuueckne yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPOCKON, JJIEKTPOMETP, JJIEKTPOCTATHYECKas 3alluTa, 3a3€MIICHHE
AJIEKTPONIPUOOPOB, KOHJCHCATOP, KOMUPOBAIBHBIN anmapar, CTpyHHBINA IPUHTEP.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS AIIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE NO0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpoCTaTUYECKas 3allnTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTBD JIEKTPOEMKOCTH IUIOCKOTO KOH/IEHCATOpa OT IUIOIIAIU IUIACTUH, PACCTOSHUSA MEXAY HUMU U JUDJIEKTPUUECKON POHUIIAEMOCTH.
OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEeKTpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS SJIEKTpUUECKOro Toka. Mcrounuku Toka. Cuina Toka. IlocTossHHBIN TOK.

Hanpsixenue. 3akon Oma ai1d y4acTka Henmu.

DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IEIbHOE CONPOTHUBIIEHUE BenlecTBa. [locnenoBarenbHoe, napamienbHOE, CMEILIAHHOE COEIMHEHNE
MIPOBOJIHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTB SEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa ¥ BHYTPEHHEE CONPOTUBIICHUE HCTOYHHKA TOKA. 3akoH OMa IS MOTHOM (3aMKHYTOH) anekTprueckoi nenu. Kopotkoe
3aMbIKaHUE.

DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUSI METAJJIOB OT TemrepaTypbl. CBEpXIpPOBOAUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.



[MTonmynpoBoHuku. CoOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH MOTYIPOBOAHUKOB. CBoiicTBa p—N-niepexoza. I1oaynpoBoIHUKOBBIE TPHOOPHI.
DNEeKTpUUECKUH TOK B paCTBOpPAX U pacilylaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLHALIMSL. DIEKTPOIIU3.

DnexTpuueckuid Tok B razax. CaMOCTOSTENbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUYHUKH TOKA, 3JIEKTpOHArpeBaTeIbHble IPUOOPHI,
3JIEKTPOOCBETUTENLHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKyyMHBIH AWON, TEPMHCTOPHI U (POTOPE3UCTOPHI, MOIYINPOBOAHUKOBBIA HOJ,
raJbBaHUKA.

Jlemoncmpayuu:

W3mepenne CHITbl TOKA M HAIIPSKCHHUS.

3aBUCHUMOCTh CONPOTUBIICHUS IIMHAPUICCKUX IMPOBOJHUKOB OT JUTUHBI, TUTOIIA/IU TIOTIEPSYHOTO CCUSHUS ¥ MaTepHala.
CwMmelraHHOe COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe uzmepeHue IeKTPOABUKYIIEH cribl. KopoTkoe 3aMblkaHKEe TalbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHET0 COMPOTHUBIICHUSI.
3aBUCHUMOCTh COIPOTUBIIECHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTH BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuyenuueckuii sxcnepumenm, nabopamopuule pabomai:

N3yuenne cMenmanHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoIBKYIICH CHITBI UCTOYHUKA TOKA M €T0 BHYTPEHHETO COMPOTHUBIICHHUS.

Ha6mronenue snexrposnusa.

MexnpeamerHblie CBA3U

I/I3y‘lCHHe Kypca (I)I/I3I/II(I/I 0a30BOro YPOBHA B 10 knacce OCYHICCTBIIACTCA C y‘-IéTOM COACPKATCIIBbHBIX MCEKITPECAMCTHBIX CBs3EH C KypCcaMu
MaTe€MaTHKU, 6I/IOJ'IOFI/II/I, XHUMHUH, reorpa(blzm 1 TCXHOJIOTHUU.



Mesicnpeomemmvle nonsamus, CBSI3aHHBIE C U3yYE€HUEM METOJ0B HAyYHOTr0 NMO3HAHUS: IBJICHUE, HAyUHBIH (DakT, rumore3a, puznyeckas BeJIMYUHA,
3aKOH, TeOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOJEITUPOBAHHE, MOJICTb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMBbl YpaBHEHH, JUHEWHas (yHKIMsA, mapaboia, rumepdona, ux rpa@uku ¥ CBOWCTBA, TPUTOHOMETPHYECKUE
(GyHKIMU: CHHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIUU HA OCH KOOPJHHAT, CIOXKCHHUE
BEKTOPOB.

Buonozus: MexaHn4eckoe IBM)KEHUE B J)KUBOM npupoae, 1udp¢ysus, ocMoc, TeIUIO0OOMEH >KUBBIX OPraHU3MOB (BH/bI TEILIONEpEAayH, TEMI0BOE
paBHOBECHE), JIEKTPUUECKHE ABJICHUS B )KMBOU IIPUPOJIE.

Xumus: JAUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC aTOMOB U MOJICKYJI, MOJIb BC€IICCTBA, MOJIApHAsA MaccCa, TCIIJIOBBIC CBOMCTBaA TBépIH)IX TCII,
)KI/I,Z[KOCTGI;'I H Ira30B, SJICKTPHUYCCKUC CBOMCTBA MCTAJUIOB, SJICKTPOJIUTHYCCKAA AUCCONalusl, raJlbBaHUKa.

T'eoepaghus: BIa)KHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoecus: mpeoOpa3oBaHuEe JABUKEHUN C HMCIOJB30BAHUEM MEXAHM3MOB, YUYET TPEHHsS B TEXHHKE, MOJIIUIHUKH, HUCIOIH30BAHHE 3aKOHA
COXpaHEHUS UMIYJbCa B TEXHHUKE (pakeTa, BOJOMET W JPYrHe), JBUraTelib BHYTPEHHETrO CropaHus, mapoBas TypOWHA, OBITOBOW XOJOAWIBHUK,
KOHJIULIUOHEP, TEXHOJOTUU TIOJYYCHUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM YMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTaTUYECKAas 3allHUTa,
3a3eMIICHHE DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTEP, dTEKTPOHATPEBATENbHbBIE TPUOOPHI, AIEKTPOOCBETUTENbHbBIE TPUOOPHI, TaJTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMunka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA
[TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSSHHBIX MArHUTOB. MaruuTHoe nose. Bekrop MaruuTHON nHAYKIUU. [TpuHImn cynepno3unun
MarHuTHBIX nosieu. Jlunum MarautHoM nHAyKUMK. KapTHa MTMHUNA MarHUTHOM MHAYKIMH MOJISl TOCTOSSHHBIX MarHUTOB.
MarsuTHO€ moJjie TPOBOJHUKA ¢ TOKOM. KapTruHa JTMHWI WHIYKIIMH MAarHUTHOTO TOJIS JUTMHHOTO MIPSIMOTO TTPOBOIHUKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHHMKA, KAaTYIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaeicTere NpoBOHUKOB C TOKOM.
Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Monynb 1 HanpasiieHUe. [[BrkeHne 3apsyKeHHOM YacTHUIIB B OTHOPOJIHOM MarHUTHOM mosie. Pabota cunsl JlopeHna.



SIBneHue AEKTPOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MAarHUTHOW MHAYKLIHU. DIEKTPOABIKYILAs CUjla UHIYKIUHU. 3aKOH 3JI€KTPOMarHUTHON
naaykunu Gapanes.

BuxpeBoe anekTpudeckoe mosie. JNEeKTPOABIKYILAs CUila UHAYKIIMH B IPOBOJHUKE, ABMKYILIEMCS IOCTYATEIbHO B OAHOPOJHOM MarHUTHOM
ToJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTS. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CUJIA CAMOMHIYKIIUH.

OHeprus MarHUTHOTO T10JIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnuyeckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHNE: IOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMAarHUThl, JIEKTPOABUIaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHILI, NHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM T1OJIEM.

JIMHMM MHIYKIMYA MarHUTHOTO TOJIA.

B3anMopeicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrtBue cuisl JIopeHIla Ha HOHBI DIIEKTPOJIUTA.

SIBneHue JIEeKTPOMAarHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTB JIEKTPOJBUKYILEN CHIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MTOTOKA.

SIBneHue caMOMHAYKIUH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul



W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.
HccnenoBanue 1eiCTBUSA OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

WccnepoBanue siBIEHUS 31€KTPOMArHUTHOM WHYKIUH.
Pa3pen 5. Koje6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMacHuUmHbvle K01e0anus

Konebarenbnas cucrema. CBoOoAHBIE MexaHndeckue konebanus. ["apmonnueckue konedanus. [lepuon, yacrora, ammuryaa u $asza koaedaHui.
[IpyxuHHBINA MasTHUK. MaTeMaTuuecKuii MasiTHUK. Y paBHEHHE FrapMOHHUYECKUX KoJiebanuii. [IpeBpalienre sHeprun Mpu rapMOHUYECKUX KOJICOAHUSAX.

Konebarenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KoJeOaHus B UA€aIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTHS MEKIy MEXaHUYECKUMU
Y DJICKTPOMArHUTHBIMU KosieOanusimu. @opmyia TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B UACATHBHOM K0JIeOAaTEIbHOM KOHTYPE.

[IpencraBieHre O 3aTyxaloNMX KoJieOaHWsX. BBIHYKICHHBICE MEXaHWUYECKHe KoyieOanws. Pe3oHaHC. BBIHYXIEHHBIC 3JIEKTPOMAarHUTHBIC
KOJIeOaHUS.

HepeMeHHHﬁ TOK. CI/IHYCOI/I,I[aJ'ILHHﬁ HCpCMCHHHﬁ TOK. MOIITHOCTh INEPpEMCHHOI'O TOKaA. AMHJ’II/ITy,Z[HOC n ,HeﬁCTBYIOHICC 3HAa4YCHHC CHUJIbI TOKA U
HaIIPAXKCHUA.

Tpanchopmarop. [IpousBoacTBo, nepenava u NOTpedIeHUE FTEKTPUUECKON SIHEPTHH. IKOJOTHUECKUE PUCKH TIPU TPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnonb30BaHus 3JIEKTPOIHEPTUHU B MOBCETHEBHOW KU3HU.

TexHHUYECKHE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: AIIEKTPUUYECKUIN 3BOHOK, FTEHEPATOP MEPEMEHHOTO TOKA, IMHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJiedaTenbHOM cucTeMbl (IPYKUHHBIN UK MAaTEeMaTUYECKUI MasITHHK).

Habnronenue 3atyxaronmx Kojaebanuii.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmonienue pe3onanca.



CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HANPSHKEHUS. OT BPEMEHH ) IS 3JICKTPOMArHUTHBIX KOJIeOaHHA.
Pe3onanc npu mocieaoBaTeIbHOM COSMHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH M KOH/IEHCATOPA.
Mopaenb TMHUM IEKTPONEPeaadH.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

HccnenoBanue 3aBUCHMOCTH MIEPUOJIa MAJIBIX KOJICOAHHI TPy3a Ha HUTH OT JJIMHBI HUTH M MaccChl Ipy3a.

I/ICCJ'IG,HOBaHI/Ie MNEPEMEHHOI'O TOKA B LCIIH U3 ITOCICA0BATCIIEHO COCJIMHEHHBIX KOHACHCaTOopa, KaTYIIKH U PE3UCTOPA.
Tema 2. Mexanuueckue u IIEKMPOMACHUNMHbBLE 60]IHbl

MexaHudeckue BOJHBI, yCIoBuUs pacnpoctpanenus. [lepuon. CkopocTs pacipocTpaHeHus U JIIHA BOJIHBL [lomepednbie U MpoI0IbHBIE BOIHEL.
WuTepdepennys u audpaxus MEXaHHIECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIy4€HHUs 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opuenTtauust BektopoB E, B, V B anekTpomarHuTHOM
BosiHE. CBOIMCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpaKEHUE, MpeoMIIeHHe, Moyspu3anus, qudpakuus, nHreppepernns. CKoOpocTh IEKTPOMarHuTHBIX
BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [I[puMeHeHe 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIIBI paIUOCBA3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHrUecKue ycTpocTBa U MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI, YIbTPAa3BYKOBAsl IUATHOCTUKA B TEXHUKE U MEIUIIMHE,
panap, paAuonpuEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-mneys.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.



Konebmomnieecs: Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxeHus U MpeIoMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue naTepdepeHnnu U AuQpakind MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaOmnroneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOW U 9aCTOTOW KOJICOaHUH.

HccnenoBanune cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MpeIoMIIeHHE, oNspu3anus, tudpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OAHOPOAHOM cpene. JIyd cBeTa. TouyeuHblid HCTOYHHK CBETA.
OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pa>keHuil B INIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI IIPEIOMIICHUS CBeTa. AOCOIIOTHBIN Noka3aTenb mpenomieHus. [lonHoe BHyTpeHHee oTpakenue. [IpeaensHslii yroiu
MOJIHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus csera. CioxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomie u pacceuBarolue JUH3bl. ToHkas muH3a. OKycHOE paccTOSTHUE U ONTUYEeCKas CUila TOHKOM JuH3bI. [locTpoenne nzobpaxeHuii B
coOMparoIux U paccenBaromux JnH3ax. @opmysa TOHKOU JIMH3BL. Y BETUYCHHE, 1aBA€MOE JTMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BomaHoBas onTuka. I/IHTep(I)epeHLII/IH CBCTa. KOFepCHTHHe HCTOYHHMKH. Y CIIOBUS Ha6J'IIO,I[eHI/I}I MaKCMMYMOB U MUHUMYMOB B HHTCp(I)CpeHHHOHHOﬁ
KapTUHC OT ABYX CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakmus ceeta. JudpakinuonHas pemeérka. YciaoBHe HaOMIOACHUS TJIaBHBIX MaKCUMYMOB IMPHU MaJ€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPAKIHUOHHYIO PEIIETKY.

HOHHpHBaHHH CBCTa.



TexHunueckue ycTpoiicTBa 1 MpakTUUYECKOE MPUMEHEHHE: OUKH, JIyTa, poToanmnapaT, IpOEeKIHMOHHBIHN armapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI
OIITHKA, TU(PPAKINOHHAS PEHIETKA, TTOISIPOUS.

Jlemoncmpayuu:

[IpsiMonuHEITHOE pacpocTpaHeHHE, OTPAKECHUE U TIpesioMiieHre cBeTa. OnTHYecKre MpruOOopHI.
[TonHOE BHYTpEeHHEE oTpakeHne. Moiesb CBETOBO/IA.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Mopenu MEUKpOCKOTIa, TeJIECKOIa.

Hab6mronenue narepdepeHImu ceera.

HaGmonenue nudpaknuu cBera.

HaGurotenue aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tosrydenue criekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
HaGrotenne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenne nokazarens NpeoMIIEHUs CTEKIA.
HccnenoBanme cBOWCTB N300paKeHHId B TUH3aX.

HabmtoneHnue nucnepcuu cBeTa.
Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panubl NPUMEHUMOCTH KJIACCUYECKOW MeXaHHUKHU. [IocTynmarsl cienuanbHOM T€OPUU OTHOCHTEIBHOCTH: MHBAPUAHTHOCTH MOIYJSI CKOPOCTH
CBETa B BAKyyM€, TPUHLUI OTHOCUTEIBLHOCTH DUHIITENHHA.

OTHOCHUTENIHLHOCTD OOTHOBPEMCHHOCTH. 3aMe)IJ'ICHI/IC BPEMCHHU U COKpAIICHUC NJINHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.



CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTHUIIbI. DHEPIHUs MOKOSI.

Paznen 7. KBanroBasi ¢pusuka
Tema 1. Inemenmul KGAHM OGO ONMUKU
®dotonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHs K UMITYJIbC (POTOHA.
OtkpsiTie u uccienoBanue porodddexra. OnpiTer A. I'. CroneroBa. 3akonsl potodrddekra. YpaBHenue DiiHmTeiHa i Gotodrddexa.
«Kpacnas rpanuna» dporordpdekra.
Hasnenue ceera. Onwitel [1. H. JIeGenena.
XUMHYECKOE JICMCTBUE CBETA.
TexHUYecKue YCTPOICTBA U MPAKTUICCKOE TPUMEHEHNE: (DOTOAIEMEHT, (OTOAATYUK, COJTHEUHAsT OaTapesi, CBETOAMOI.
Jlemoncmpayuu
@013 deKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETO GoTtodddexra.
Ceroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiThl Pesepdopaa o paccesHuto o -uactuil. Ilnanerapuas moaens atroma. IToctynarsr bopa. U3nydyenune u
noryoieHne (GoToHOB MPU Mepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTUHU Ha Apyroi. Buasl criekTpoB. CekTp ypoBHEN 3HEPIrUu aToMa BOJIOPOJa.
BonnoBele cBolicTBa yactull. Bosnsl e bpoiinsa. KopryckynsipHO-BOJHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.

TexHnuyeckue ycTpoiicTBa U NPaKTUYECKOE IPUMEHEHNE: CIIEKTPAJIBHBIN aHaIHU3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu

Mopens onbiTa Pesepdopra.



Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITYYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Hab6mronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, I0Ka3bIBAIOIIUE CIIOKHOCTH CTpoeHud aapa. OTkpeiTHe pagunoakTuBHOCTH. OnbiThl Pesepdopaa mo onpeaeneHuio cocraBa
paanoakTUBHOrO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BivsHue paanoakTHBHOCTH Ha >KHUBBIE OPTaHU3MBI.

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykionHas mozens siapa [eiizenbepra—lBanenko. 3apsn siapa. MaccoBoe uucio siapa. M30Tomnsl.
Anbda-pacniaa. DIeKTPOHHBINA U MO3UTPOHHEBIN OeTa-pacnan. ['amMmma-uznydenne. 3aKoH paIuoaKTUBHOTO Paca/ia.

DHeprust CBA3HM HYKIIOHOB B sizipe. S nepHbie cuiibl. JledekT Macch spa.

SAnepusle peakunu. JleneHne U CUHTES SAEp.

SAnepusiii peaktop. Tepmosaepublil cunres. [Ipo0ieMbl 1 epCHeKTUBEI AIEPHON IHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS ¥ PErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHbIE B3aUMOAEeHCTBU. EAMHCTBO (pM3NYecKOi KapTHHBI MUpa.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, siiepHblif peakTop, aToMHas 6omMoa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).



Pa3znea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHUKIIagHOE M MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bup 3Bé3qH0r0 HebGa. Co3Besus, spKue 3BE3/bl, IUIAHETHI, X BUAUMOE JBH)KEHUE.

Conneunas cucrema.

Connue. Conneynast aktuBHOCTh. McTounuk sneprun CosHua u 38€34. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(narpaMMa «CreKTpaibHbIN
KJIACC — CBETUMOCTBY. 3BE3/IbI INIABHON IOCIIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTh» JUIsl 3BE3]1 TJIAaBHOM 110CJIEI0BATEIBbHOCTH.

Baytpennee crpoenue 38¢31. CoBpeMEHHbIE NIPEICTABICHUS O IPOUCX0XKIECHUH U 3Bosonnu CoiHIA U 3BE3]]. DTalbl XKU3HU 3BE3 L.

Muneunsiii [IyTte — Hama ["anaktuka. [lonoxxenne u neuxenne Connna B ['anakruke. Tumnbl ranaktuk. PaguoranakTuku u kBa3apbsl. YEpHbie
JBIPBI B SIAPAX TalaKkTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa66:ma. Pas0eranue ranakruk. Teopust bonbiioro B3psiBa. PenukroBoe u3inydeHue.
MacmrabHas ctpykTypa Beenennoil. MerarainakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Yyenuueckue nabnrooenus

Ha6J'IIOZ[€HI/I$I HCBOOp}I)KéHHI)IM TJ1a3oM C UCITIOJIB30BAHUEM KOMITBIOTCPHBIX HpI/IJ'IO)KeHI/II\/'I AJI OIIPCACIICHUA ITOJTOKCHUA HeOEeCHEBIX 00OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC CO3BC3 U CeBepHoro Inojrymapusa u apKue 3Bé3I[]':>I.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NnoBTOpPeHUE



Ponb ¢usuku u acTpoHOMHHM B SKOHOMHUYECKOH, TEXHOJOTUYECKON, COIMAIBHONW U ATUYECKON cepax AesSTEIHbHOCTH YeJIOBEKa, POJIb U MECTO
(U3MKK U aCTPOHOMHH B COBPEMEHHOW Hay4yHOW KapTHHE MUPA, POJib (PU3NIECKOI Teoprun B (POPMUPOBAHUH MPEACTABICHUN O PU3NUECKON KapTHHE
MUpa, MEeCTO (PU3MUECKON KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE.

MesknpeaMeTHble CBSI3H

Nzydenne kypca ¢uszmku 6a30Boro ypoBHs B 11 kimacce OCYIIECTBISETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3CH C Kypcamu
MaTeMaTHKH, OUOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nousimusi, CBI3aHHBIE C U3yYEHUEM METO0B HAYYHOTO TIO3HAHUS: SBJICHHUE, HAYYHBINA (DAKT, rurmoTe3a, Gusndeckas BeIUInHa,
3aKOH, TEOpHsi, HAOJIIOICHHE, SKCIIEPUMEHT, MOJCIIMPOBAHNUE, MOJICIIb, U3MEPEHHE.

Mamemamuxka: peICHUEC CHCTCMBI ypaBHeHHﬁ, TPUTOHOMCTPHYCCKUC (bYHKIII/H/IZ CHUHYC, KOCHUHYC, TaHI'CHC, KOTAHI'CHC, OCHOBHOC
TPUTOHOMCTPHYCCKOC TOKIACCTBO, BEKTOPHLI U UX MMPOCKIHWHU HA OCU KOOPJAUHAT, CIIOKCHUC BEKTOPOB, ITPOMU3BOJHBIC 3JICMCHTAPHBIX q)YHKHHﬁ, ITPU3HAKH

HO,Z[O6I/I5I TPEYTrOJIbHUKOB, OIMPCACIICHUC TUIOMIAAN TIJIOCKUX (1)I/Il"yp 1 00bEMa Tell.

buonocus: QJICKTPHUUYCCKUC SBJICHUA B JKUBOM IIpupoac, KosiebaTeIbHbIE ABHXXCHUA B JKUBOH Ipupoac, OIITUYCCKUC SABJICHHA B JKUBOM IIpupoac,
[lef/'ICTBI/IC paavanuy Ha )KUBBIC OpTraHHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KpUCTAIJIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHHU3Mbl 00pa30BaHUSl KPUCTAIIMYECKON PEIIETKH,
CHEKTpaJIbHBIN aHAIIN3.

I'eocpaghus: MarHUTHBIE MOJIIOCA 3€MIIH, 3aJI€)KH MAarHUTHBIX PYA, POTOCHEMKA 3¢MHOM MOBEPXHOCTH, ITPEICKA3aHIE 3EMIIETPSICEHUM.

Texnonoeus: TMHAN AIIEKTPOIIEpeaad, TeHEPaTop MEPEMEHHOT0 TOKa, YIIEKTPOIBUTaTeNb, HHAYKIIMOHHAS IIeUb, paiap, paIHonpuEMHIK, TEJICBU30p, aHTEHHA, TeNe(OH,
CBUY-neun, mpoeKIMOHHBIH anmmapar, BOJIOKOHHAS ONITHKA, COTHEUHAast OaTapes..

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 10O ®U3UKE HA YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHMUSA

OcBoenne yuebHoro mpenvera «du3nkay Ha ypoBHE CpelHEro oomero oopa3oBaHus (0a30BBIM YPOBEHB) MOJDKHO OOECIEYUTH JTOCTHIKEHUE
CICAYIOMUX JJUYHOCTHBIX, MCTAIIPEAMETHBIX U MPEAMCETHBIX O6pa3OBaTeJ'H)HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JIMuHOCTHBIE pe3ynabTaThl OCBOCHMs ydeOHOro mnpeamera «@PHU3MKa» JOJKHBI OTPaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOyYaroIIUXcCs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAINNA, TO3UTUBHBIX BHYTPEHHUX YOS KICHHUH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHCKOro OOIIECTBAa, PACIIMPEHUE >KU3HEHHOI'O OIbITA U ONbITa JEATEJBbHOCTH B Ipolecce
peanu3aluy OCHOBHBIX HAIlPpaBIECHUN BOCIIUTATEIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIMK 00YUaIOIIErocsi KaK aKTUBHOI'O M OTBETCTBEHHOTO WIEHA POCCHICKOro O0ILEeCTBa;

IPUHATHE TPATULMOHHBIX O0IIEYEIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIbHOCTh B MHTEPECAX IPaX1aHCKOro 0OLIecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON
OpraHM3aLuy;

YMEHHE B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMU U Ha3HAYECHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

Cc(OPMHPOBAHHOCTH POCCUHCKOM IpakIaHCKOW UIACHTHYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIOYAsi SCTETUKY HAyYHOTO TBOPUECTBA, MPUCYILEro PU3NIECKOM HayKe;

5) Tpy10BOT0 BOCIIMTAHUS

HHTEPCC K pa3JINIHbIM cq)epaM HpO(pCCCHOHaHBHOﬁ JACATCIIbHOCTH, B TOM YHCJIC CBA3aHHBIM C (I)I/I3I/IKOI71 n TCXHHKOﬁ, YMCHHE COBCPIIATH



OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U
camMo00pa3zoBaHuIo B 001acTH (PU3UKK HA MPOTSHKEHUU BCEH JKU3HM,
6) 3K0JIOrNY€eCKOro BOCIIUTAHUSI:
c(OPMUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpbl, OCO3HaHHE INI00ATbHOTO XapaKTepa SKOJIOTHUECKUX MpodIIem;
IUTAHUPOBAHHE U OCYIIECTBIICHUE ICUCTBUN B OKPYKAIOILIEH Cpe/ie Ha OCHOBE 3HAHMS LIeJiei YCTOWYMBOTO pa3BUTHSI YEIOBEUYECTBA;
paciipeHye OnbITa AeITeIbHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAaHUH 10 (DU3HKeE;
7) HEHHOCTH HAYYHOT'0 MO3HAHMSA:
c(OpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKOM HAYKH;
OCO3HaHUE IIEHHOCTH HAYYHOH JIeATeIbHOCTH, TOTOBHOCTH B MpoOIlecce U3yueHUs (PU3UKU OCYIIECTBISATH MPOEKTHYIO U UCCIIEIOBATENBCKYIO
ACATCIIbBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.
METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS
basoBble Jlornyeckue 1eMcTBUA:
CaMOCTOSITEITLHO (POPMYITUPOBATEH U AKTYaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBAThH €€ BCECTOPOHHE;
OTIPEICTIATH TENIN JACSITeILHOCTH, 3371aBaTh MTAPAMETPhl U KPUTEPHUH UX TOCTHIKEHUS,
BBISABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUNA B PACCMATPHUBACMBIX (1)1/131/ILIGCKI/IX SIBJICHUAX
pa3pabaThIBaTh TUIAH pEIICHUs TPOOJIEMBI ¢ YIETOM aHATU3a UMEIOIINXCSI MAaTepUabHBIX U HEMAaTepUaIbHBIX PECYPCOB;
BHOCHUTDH KOPPECKTUBBI B AICATCIIbHOCTh, OLICHUBATHL COOTBCTCTBUEC PE3YJIIBTATOB LEIAM, OLICHUBATL PHUCKU HOCJ'IGI[CTBI/II\/JI JCATCIIbHOCTH,
KOOPJIUHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSAX PEaTbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHSI,

Pa3BUBATH KPCATUBHOC MBIIIJICHUC IIPU PCIICHUU KU3HCHHBIX Hp06JICM.



Bba3oBble uccienoBare/bCKue 1eHCTBHS:
BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHATUSMHU M METOJaMU (PU3NYECKON HAYKH;
BJIJICTh HaBbIKAMH y4eOHO-HCCIIEIOBATEIBCKOM U IPOSKTHOM JIEATEILHOCTH B 007acTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB peIlIeHUs 3a1a4 (PU3HMUECKOro CoAepkKaHUs, IPUMEHEHHUIO PAa3IMUHbIX METOI0B [TO3HAHUS;
BJIAJIeTh BUJAMU JESITEIbHOCTH 110 MTOJYYEHHUIO HOBOT'O 3HaHMs, €r0 HHTEpIpETaly, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX Y4EOHBIX
CUTYyallUsAX, B TOM YHUCJIE IIPU CO3/1aHUH YUEOHBIX IIPOEKTOB B 00JIACTH (PU3MKY;
BBISABIIATH [IPUYUHHO-CIIEICTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3aJ1a4y, BBIIBUTATh TUIIOTE3Y €€ PEILICHHs, HAXOAUTh ApIryMEHTBI U1
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUM, 3a1aBaTh IapAMETPhl U KPUTEPUH PELICHUS;
aHAJIM3UPOBATH IIOJIyYCHHBIE B XOJI€ PELICHUS 3a1a4y Pe3yJIbTaThl, KpUTUYECKU OLICHUBATDH UX JOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBMSIX;
CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOMN EATEILHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3UKH;
JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;
YMETb NEPEHOCUTH 3HAHUS MO (PU3UKE B IPAKTHUUECKYIO 001aCTh KU3HEAEATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIBHBIC ITOAXObI U PEIICHHUS;

CTaBUTb HpO6J’IeMH " 3aJia4y, JOMYyCKAaroIIHUe AJIbTCPHATUBHLIC PCIICHUS.

Pa6ora ¢ undopmanmueii:

BJIaJIeTh HaBBIKAMU NOJY4YeHUs UH(pOpMAIMU (PU3HMUECKOTO COIEpKaHHsI U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENBHO OCYLIECTBIATh MOUCK,
aHaJIn3, CUCTEMAaTHU3AIMI0 U UHTEPIPETALII0 HHPOPMAIIUHU Pa3TUNYHbIX BUJIOB U (POPM MpEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMAIIHH;



UCMOJb30BaTh CpEACTBA MH(MOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTMH B pPEIICHMM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpTraHU3aIMOHHBIX 33/1a4 C COOI0/ICHHEM TpeOOBaHUN SPTOHOMHKH, TEXHUKH 0€30IaCHOCTH, THTHEHBI, PeCypcocOepeKeH s, TPABOBBIX U 3THYECKUX
HOPM, HOpM MH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COACPKAHMS B PA3NIMUYHBIX QopmaTax ¢ yuy€TOM HazHadeHHs] WH(OPMALUU U LEJIeBOW ayaUTOPHH, BbIOHUpas
ONTUMAJIbHYIO (hopmy

NpeaACTaBJICHUA U BU3YyAJIU3allUN.

KoMMyHHKaTHBHBIC YyHUBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHA:
OCYIIECTBIISTH OOIICHHE HA YPOKaxX (DM3WKHU M BO BHEYPOUHOH JEATEIHLHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYaIllUi U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIIECTBA KOMaHHOW U MHIUBUIYAIbHOU PaOOTHI;
BBEIOMpATh TEMATHUKY M METOBI COBMECTHBIX JCHCTBHI ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOKHOCTEH KaXKIOTO WICHA KOJUICKTHBA;
MIPUHUMATD LIETTH COBMECTHOM €SI TEIIbHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH JEHCTBUS 1O €€ JTOCTUKEHUIO: COCTABIIATH TUIAH JICHCTBHM,
pacnpeiensaTh poyid ¢ yuéTOM MHEHUN YYaCTHUKOB, OOCYK/IaTh pe3yIbTaThl COBMECTHON PabOTHI;
OLIEHHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJAOTO yUYACTHUKA KOMaH/bI B OOIIU pe3yabTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;
MpeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UACH C MO3UIIMN HOBU3HBI, OPUTHHAIBHOCTHU, IPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATD ITO3BUTUBHOC CTPATCTUUCCKOC MMOBEACHUEC B PA3JIMYHBIX CUTYalIUAX, IPOSABIIATE TBOPUYECTBO U 13006pa>1<eHI/Ie, OBITh HMHUIUATUBHBIM.

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJIbHbLIC yqeﬁﬂue JelcTBUA

Camoopranuszauus:
CaMOCTOATCIIbHO OCYIICCTBIIATH ITO3HABATCIIbBHYIO JACATCIbHOCTE B o0macTu (1)I/ISI/IKI/I H aCTPOHOMMUHU, BBISABJIATH npo6neMm, CTAaBUTHh U
¢dbopMynupoBaTh COOCTBEHHEIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IJIAH PCHICHU A pvaéTHBIX N Ka4CCTBCHHBIX 3a1a4, IJIaH BBIITOJTHCHUA HpaKTH‘{CCKOﬁ pa6OTLI C y‘-IéTOM



UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPETIOUTCHHIA;,
JlaBaTh OLIEHKY HOBBIM CHTYallUsIM;
pacupsATh paMK1 Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
Jies1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBATh (POPMUPOBAHUIO U ITPOSABICHUIO SPYIULMH B 001aCTH (PU3MKH, TOCTOSIHHO MOBBILIATE CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBII
YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbI HHTE/JIEKT:
J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B 1€ TEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;
BJIJIETh HaBBIKAMH MTO3HABATEIBHOM peIeKCHU KaK OCO3HAHHUS COBEPIIAEMbIX ACHCTBUI M MBICIHTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB U
OCHOBAaHHI;
MCTIOJIB30BATh MPUEMBI peIICeKCHUH IS OLIEHKH CUTYaIIH, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHUS M0 UX CHIDKEHHIO;
MIPUHUMATh MOTHBBI M QPTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3YNIbTaTOB ACATEIbHOCTH;
MPUHUMATH ce0s, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;
IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAIN3€E PE3yIbTaTOB JAESATEIbHOCTH;
MIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.
B nporecce nocTruxkeHNs TMYHOCTHBIX PE3YJIBTATOB OCBOSHMSI TPOrpaMMBbI 10 (PU3UKE JUIsl YPOBHSI CpeIHEro 001ero oopa3oBaHus y
00yJaroImuxcs COBEPILIEHCTBYETCS YMOLMOHATIbHBIN HHTEIUIEKT, PEANoIaraonfi c(opMupoOBaHHOCTb:
CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSTHUE, BUAETH HAllPaBJICHUs pa3BUTHs COOCTBEHHOM
SMOIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPCryJIMpOBaHNd, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHUC IPUHUMATL OTBECTCTBCHHOCTD 3a CBOE IIOBCICHHUC, CIIOCOOHOCTH AaalTUpPOBATHCA K



AMOIMOHAIBHBIM H3MEHEHHSIM H MPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOUAIOIIEH CTpEeMJICHUE K JOCTHXKEHUIO LEIU U YCIIEXy, ONTUMHU3M, MHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS
13 CBOMX BO3MOXHOCTEH;IMIIATHH, BKIIFOUYAIOIICH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATH €T0 MPU
OCYIIECTBJICHUN OOIICHHUS,

CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COIIMAIBHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh BBHICTPAWBATh OTHOILIECHUS C APYTHMH JIFOAbMH, 3200 TUTHCS, MPOSBIATH HHTEPEC U

pazpemiats KOHGIUKTHI.
NPEAMETHBIE PE3YJIBTATHI

K KOHLIY 06yquI/151 B 10 xiacce MNPEAMETHBIC PE3YJIbTATHI HA 0a30BOM YPOBHE JOJIZKHBI OTPAXKATH C(I)OpMI/IpOBaHHOCTL y o6yqaloumxc>1 YMCHHﬁZ

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (U3UKK B (HOPMHUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJIOTHUil, B IPAKTUYECKOU JAESITENbHOCTHU JIOCH;

YUUTHIBATh TPAHUILIbI IPUMEHEHUS N3YUYEHHBIX (PU3NYECKUX MOJIeNIel: MaTepualibHas TOUKa, MHepIHaibHast cucTeMa oTcuéra, abCOI0THO TBEPI0E
T€JO0, WJCANbHBIM Ta3, MOJENN CTPOEHHUS Tra30B, >KUJIKOCTEH U TBEPIABIX Te€J, TOYEUHBIM SJIEKTPUUECKUN 3apsa] MpH PEUIeHHH (PU3NYECKUX
3ajJjayu;pacno3HaBarh (pU3NYEeCKHe BJICHUS (IIPOLECCH]) U OOBACHATh UX Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KMHETHYECKOM TeOPHH CTPOCHUS
BELIECTBA U AJIEKTPOAMHAMUKHI: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOIHOE Ma/IeHNe TeJ, ABMKEHHUE 10 OKPY>KHOCTH,
MHepLus, B3auMojieiicteue tei, auddys3us, OpoyHOBCKOE IBMKEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX Tell, M3MEHEHHE 00bEMa Tell PU HarpeBaHUU
(oxJ1aXKA€HUN ), TEIJIOBOE paBHOBECHE, UCTIapEHHE, KOHIEHCAIMs, TUIaBJIEHHE, KpUCTaIN3allls, KUIEHHE, BIaKHOCTh BO3/TyXa, IIOBBIIIEHUE J1aBICHUS
ra3a Ipyv €ro HarpeBaHUHU B 3aKPBITOM COCYJE, CBSA3b MEXKAY IapaMeTpaMHu COCTOSHUS Ta3a B HU30IPOLECCaX, IEKTPU3aLUs Tel, B3aUMOACHCTBUE
3aps0B;0MUCHIBATh MEXaHUYECKOE JIBU)KEHUE, UCTIOb3Ys (PHU3MUECKHE BEJIWYUHBL: KOOPJAWHATA, yTh, NIEpEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca
TeNna, Cuila, UMITYJIbC Tella, KMHETHYeCKas SHEeprusi, NMOTEHIMaJdbHas >HEprusi, MexaHudeckas paboTa, MEeXaHMUYecKas MOIIHOCThb; MPH ONHCAHUU
MPaBWJIbHO TPaKTOBaTh (PM3MUYECKUN CMBICT UCHOJIb3YEMBIX BEJIMYUH, UX O003HAUEHMS] M €IUHUIIbI, HAXOAUTHh (OPMYJIbI, CBA3BIBAIOLINE JAAHHYIO
¢u3nNYecKyr0 BEIMYUHY C IPYTMMHU BEIMYMHAMM;ONHUCHIBATh M3yUYCHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUS, UCHOJB3Yd (PU3UUECKUE
BEJINYUHBI: JaBJICHUE Ia3a, TEMIEPATypa, CPEAHS KHHETUYECKast JHEPTUS Xa0TUYECKOTO IBMXKEHHS MOJIEKYJI, CPETHEKBAAPATHYHAS CKOPOCTh MOJIEKYII,
KOJINYECTBO TEIJIOThI, BHYTPEHHAA 3HEprusi, pabora ra3a, Ko3)(UIMEHT MOJIE3HOTO AEHCTBHS TEIUIOBOTO JIBUTATENS; NMPU ONUCAHUU IMPABHIBHO
TPakToOBaTh (PM3MYECKUN CMBICI UCIIOJIBb3YyEMbIX BEIWYUH, UX 0003HAUYEHHUS M €IMHHULIbI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3UUECKYIO



BEIMYMHY C JIPYTMMHU BEJIMYMHAM;ONMCHIBaTh W3YYEHHBIE JICKTPUUYECKHE CBOMCTBA BEIIECTBA M 3JEKTPUYECKUE SIBIECHUS (IIPOLECCHI), UCTIONb3Ys
¢u3nvecKkre BEIMYMHBL: JIEKTPUYESCKUNA 3apsijl, JIEKTPHUECKOE MOJIe, HANPSHKEHHOCTH IMOJIA, MOTEHIMAJ, Pa3HOCTh MOTEHIMAIOB; MPHU OMHCAHHU
IIPaBUIBHO TPAKTOBaTh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, UX O0003HAUYEHUS U €IMHMIIbI; YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIIUE JaHHYIO
(U3NYECKyIO BEIMYHHY C APYTHMHU BETMUYNHAMM;aHATU3UPOBATH (PU3UYECKHE ITPOLIECCHI U SIBICHUS, HCIIONB3YsI PU3UUECKUE 3aKOHBI U IPUHIUIIBL: 3aKOH
BceMupHOro Tiarorenus, |, Il u Il 3akousr HploTOHa, 3aKOH COXpAaHEHUS MEXAHWYECKOH SHEpruM, 3aKOH COXPAaHEHHs HWMIY/bCa, MPUHLIMII
CYNEpHO3ULIMH CUJI, IPUHLIUII PAaBHONPABUS MHEPLUAIbHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEJHEH KMHETUYECKOM 3HEPruH TEMJI0BOI0 ABUKEHUS MOJIEKYJI ¢ aDCOIIOTHON TeMIIepaTypoil, epBblil 3aKOH TEPMOANHAMUKY, 3aKOH
COXpaHEHHSs SJIEKTPUUECKOro 3apsana, 3akoH KyrmoHa, mpu 3TOM pasinyaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U
ycioBUsl (IpaHMILIbI, 00JacTH) NPUMEHUMOCTH;00BACHATh OCHOBHBIC IPUHIIMIIBI ICHCTBUS MAIlIKMH, TPUOOPOB M TEXHUYECKUX YCTPOMICTB; pa3nuyarb
yCII0BHsI X 0€30MaCHOr0 UCIOJIb30BAHUS B IOBCEAHEBHOM KU3HU;BBIIIOIHATh SKCIIEPUMEHTHI 10 UCCIIEI0BAHUIO (PU3MUECKUX SBIEHUN U MPOLIECCOB C
MCTIOJIB30BAaHMUEM TPSMBIX U KOCBEHHBIX M3MEPEHH, MPH 3TOM (OPMYIUPOBATH MpoOIeMy/3aady U TUIOTE3y y4eOHOro SKCIIepHMEHTa, coOupaTh
YCTQHOBKY M3 IpPEJUI0KEHHOr0 00O0pYIOBaHMs, MPOBOAUTH OINBIT U (POPMYJIMPOBATH BHIBOJbI;OCYILIECTBIATh IMpPSIMbIE M KOCBEHHbIE H3MEPEHUS
(GU3NYEeCKUX BEIUYMH, TPU 3TOM BHIOMPATh ONTHMAJIBHBIM CIIOCOO W3MEPEHHsT W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH MOTPEHIHOCTEH
U3MEpEeHUI;uccaeoBaTh 3aBUCUMOCTH MEXAY (U3MYECKUMHU BEJIMYMHAMHU C HCHOJIb30BAHHUEM MPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHPOBATh PE3YNIbTAThl MOJYYCHHON 3aBUCUMOCTH (PM3NYECKUX BEIWYHH B BUJE TAOJIUI] U TPApHUKOB, JIEJIaTh BHIBOABI IO pE3yJbTaTaM
HCCIIeIOBAaHMS;COOMIOAAaTh TpaBuiIa O€30HacHOr0 TpyAa HpU TNPOBEIEHHM HCCIEJAO0BaHMM B paMKax Yy4eOHOro SKCIEpUMEHTa, Yy4yeOHO-
HCCJIEIOBATENbCKON U MPOEKTHOM JEATENIbHOCTH C UCIOIb30BAHUEM U3MEPUTEINIbHBIX YCTPOMCTB U 1a00paTOpHOTro 000pyA0BaHUs;pEIIATh PACUETHBIE
3aJjauu ¢ SBHO 3a/laHHON (pu3MuyecKol MOJEeNblo, MCIOJb3Ysl (U3NYECKHUE 3aKOHbl M MPHUHLMUIBI, HA OCHOBE aHAlIM3a YCIIOBUS 3a7ayd BbIOMpATh
(U3NIECKYI0 MOJIENb, BRIACIATh (PU3MUECKUE BETMYMHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEelIeHHs, IIPOBOANTH PACU€Thl U OLIEHUBATh PEATbHOCTh
MOJTyYEHHOT'0 3Ha4eHUs1 (PU3NUECKOM BEIMYMHBI;peIlaTh KaueCTBEHHBIE 33/1a4M: BEICTPAUBATh JIOTHYECKH HETTPOTUBOPEUUBYIO LIEMOUYKY PACCYXKIECHUH C
OTIOPOM Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SBJICHUS;UCII0JIb30BATh P PEILICHUH YUeOHBIX 33a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU AJIl MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U MPEACTaBICHUsS Y4eOHOM M HAy4dHO-NOMYJSPHON MHQPOpPMAaLUH, MOTY4YEHHOU W3
Pa3IMYHBIX UCTOYHHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJIyYaeMyt0 HH(GOPMAIUIO;IPUBOAUTh IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, 00bSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI{;UCII0Ib30BaTh TEOPETUUECKUE 3HAHUSI IO
¢u3MKe B MOBCEIHEBHOMN XKM3HU AJs oOecriedeHusi 0€30MacHOCTH MU OOpallleHuu ¢ MpUOOpaMy U TEXHUYECKUMHU YCTPOMCTBaMHM, JUJIsl COXPAaHEHUs
3JI0POBbSI U COOJIIOIEHUS] HOPM KOJIOTMYECKOT 0 MOBEIEHUS B OKpY’Kalollel cpesie;paboTaTh B IPYIIIE ¢ BBIITOJHEHUEM Pa3IMUHbIX COLIMAIBHBIX poJIei,
IUTAaHUPOBATh PadOTy TPYIIbl, PalMOHAIBHO paclpenessaTh OO0f3aHHOCTH U IUIAHUPOBATH JESATENBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO
OLIEHUBATh BKJIAJ KaX/10T0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMON MPOOIEMBI.

K koniy o6yuenus B 11 kiacce nmpeaMeTHble pe3ysibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Yy 00YUAIOLIUXCS YMEHHIHA:

JIeMOHCTPHPOBATh HAa MpUMeEpax poyib U MecTo (GU3MKU B (HOPMUPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHOU
TEXHHUKHU ¥ TEXHOJIOTUH, B IPAKTUUECKON JESTENIbHOCTH JIFOJIeH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;



YUUTBHIBaTh IPAaHULIbl TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIEICH: TOUCUHBII ANEeKTPUUYECKUH 3aps/l, Tyd CBEeTa, TOUCYHBIH UCTOYHHUK CBETA,
sIepHAst MOJICNb aTOMa, HYKJIOHHASI MOJIeNThb aTOMHOTO S/Ipa MPU PelieHUH (PU3NIECKUX 33/1a4;

pacrio3HaBarh (pU3NYECKUE SBICHUS (IIPOIECChl) U OOBICHATh MX Ha OCHOBE 3aKOHOB AJIEKTPOJMHAMHUKU M KBAaHTOBOH (DPU3MKH: dIIeKTpUUYeCKast
IIPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,

XUMHNYCCKOC, MarHuTHOC [[eﬁCTBPISI TOKa, B3aHMOIICI>iCTBH€ MAarHuToOB, DJICKTPOMAarouTHasA MHAYKIUA, ,HeflCTBPIe MAaramMTHOI'O 1OJId HAa ITPOBOJHUK
C TOKOM M JIBIDKYIIUICS 3apsijl, dJICKTPOMArHUTHBIC KOJCOAHWs M BOJHBI, MPSIMOJMHEHHOE PACHpPOCTPAHEHHE CBETA, OTPaKEHHE, MPEIOMIICHUE,
uHTephepeHys, Audpakus W MOJspU3alMs CBETa, JHUclepcus cBera, (oTosnekrpuueckuii >¢pdext (dporodddekr), cBeToBOE HaBlICHHE,
BO3HUKHOBECHHE JIMHEHYATOrO CIICKTPa aTOMa BOJIOPOa, ECTECTBEHHAS U HCKYCCTBEHHAsI PaJINOAKTHBHOCTD;

ONKCHIBATh H3YYCHHBIC CBOMCTBA BEIIECTBA (DJIIEKTPUYECKUE, MATHUTHBIC, ONTHUYECKUE, AJIEKTPUYECKYI0O MPOBOAMMOCTh PA3IUYHBIX Cpel) U
ANEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI),

UCHONb3ys (PU3UYECKHE BEIMYMHBI: UIEKTPUUECKUHM 3apsi)l, CUJla TOKA, 3JIEKTPUYECKOE HAINpPsDKEHUE, 3JIEKTPUUYECKOE CONMPOTUBIICHHE, PAa3HOCTb
MIOTEHILIMAJIOB, 3JEKTPOJABMKYIIAsl cHila, paboTa TOKa, MHAYKLMS MarHUTHOIO MOJisl, cuiia AMiiepa, cuia JlopeHna, MHIyKTUBHOCTb KaTYyLIKH, SHEPTHs
3JIEKTPUUYECKOTO0 M MAarHUTHOTO MOJIEH, MepUOa M YacToTa KoJieOaHuM B KoJjeOaTelbHOM KOHTYpE, 3apsj U CHJIa TOKa B MPOLECcce rapMOHMYECKHX
AJIEKTPOMArHUTHBIX KoJieOaHui, (HOKYCHOE pacCTOSHHE M ONTHYECKas CHJa JIMH3BI, MPH ONWCAHWH TPABMWIIBHO TPAKTOBATh (DU3NUECKUN CMBICI
HCHOJIb3YEMbIX BEJIMUUH, UX 0003HAUYEHUS U €MHHULIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETUYUHAMU;

OIMUCBIBATHh U3YUCHHBIC KBAHTOBBIC SABJICHUA U IIPOLCCCHI, NCII0JIb3YS (I)I/I3I/IIICCKI/Ie BCJIIMYHHBI: CKOPOCTh 3JICKTPOMAIHUTHBIX BOJIH, JJIMHA BOJIHBI
M 9aCTOTa CBE€TA, SHCPIUus U UMITYJIbC q)OTOHa, nepuoj nmojgypacnaia, SHEPrusd CBA3U aTOMHBIX SJICP, [TPU OMMMCAHUH ITPABUJIBHO TPAKTOBATH (1)PI3H‘~I€CKI/II>1
CMBICJI UCIHOJIB3YEMbIX BCIUYHUH, UX 0003HaYCHHS U CANHUIBI, YKAa3bIBATb (I)OpMy.]'IBI, CBA3BIBAIOIIUC JaHHYHO (I)PI?»PI‘ICCKYIO BCIIMYNHY C OPYTUMU
BCJIIMYNHAMU, BBIYUC/IATH 3HAYCHUC (1)H3I/I‘-I€CKOI>1 BCJIIMYHHBI,

aHAJIM3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBICHUS, UCIONb3Ys PU3NYECKUE 3aKOHBI U MPUHLIMIBL 3aKOH OMa, 3aKOHBI MOCJIEJOBATEILHOTO U
MapaJUIEIbHOTO COECIMHEHHUSI IPOBOJIHMUKOB, 3aKOH JIkoynsa—JIeHna, 3aKoH 3J1€KTPOMarHuTHOM MHAYKIMH, 3aKOH IPSIMOJIMHEWHOIO PacupOCTPaHEHUS
CBETa, 3aKOHbI OTPa)XKEHUS CBETa, 3aKOHBI MPEJIOMIICHHs CBeTa, ypaBHeHHE OiHIITelHa Uit (HoTodPdexTa, 3aKOH COXpAaHEHMsS SHEPIUH, 3aKOH
COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAaHEHUS DJIEKTPUYECKOTO 3apszad, 3aKOH COXPAHEHMs MacCOBOTO YHUCIIA, MOCTYyJaTel bopa, 3aKk0H paarOaKTUBHOTO
pacraja, pH1 3TOM pa3InyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHUECKOE BBIPAKEHHE U YCIIOBHS (TPaHUIIbI, 001aCTH) IPUMEHUM OCTH;
ONpENENATh HANPABICHUE BEKTOpPAa MHIAYKIWHM MarHUTHOTO TOJI IPOBOJHUKA C TOKOM, CHJbI AMIiiepa M cwibl JIopeHna; CTpOWTh M ONMCHIBATH
n300pakeHue, co3/1aBaeMoe IUIOCKUM 3€pKaJloM, TOHKOH JIMH30H; BBIITOJIHATH KCIIEPUMEHTHI [0 MCCIIEJOBAHUIO (DU3UYECKHX SBJICHUN U MPOIIECCOB C
MCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHUM: MpU 3ToM (OpMYyIUpoBaTh Mpoliemy/3aiady U TUIIOTe3y Y4EeOHOro SKCIepUMEHTa, cOOUpaTh



YCTAHOBKY W3 MPEAJIOKEHHOTO OO0OPYAOBaHMs, MPOBOAMUTH ONBIT U (POPMYIUPOBATh BBIBOJBI;OCYIIECTBIATh NMPSAMbIE U KOCBEHHBIE HW3MEPEHHUS
(U3NYEeCKNUX BETMYMH, IPU 3TOM BBHIOUPATh ONTUMAIIBHBIN CIIOCOO M3MEPEHHUs M UCIIOIB30BATh N3BECTHBIE METOABI OI[CHKH MOTPELIHOCTEH U3MEPEHHUIA;
UCCIIeIoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C HCIOJIb30BAHMEM IPSIMBIX M3MEPEHUH: IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHpOBATh
Pe3ybTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHUJIE TAOIUI U TPapHKOB, J€IaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEAOBAHMS;COOII0IaTh
npaBuia 0e30MacHOrO TpyJa IpHU HPOBEAEHUM HCCIEAOBAaHMM B paMKax ydeOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM M INPOEKTHON
JESITEIbHOCTH C HCIOJIB30BAHUEM HM3MEPHUTEIBHBIX YCTPOHCTB M J1IaOOpaTOpHOro OOOpYyJOBaHUS; pellaTh pacu€THhIE 3a/la4d C SBHO 3a/JIaHHON
(bu3n4ecKoil MOJIENbI0, UCTIONB3YS (PU3NYECKHUE 3aKOHBI U IPUHLIUIIBI, HA OCHOBE aHaJIM3a YCIOBUSA 3a/1aui BHIOUPATh (PU3MUECKYIO MOAEIb, BBIACIAT
¢du3nveckre BeTMYNHBI U (OPMYITBI, HEOOXOIUMBIE ISl €€ PEIICHNUs, IPOBOIUTH PACUETHI M OLIEHUBATH PEAIbHOCTD MTOJTyYSeHHOTO 3HAYEeHUS (PU3HUUECKOU
BEJIMYMHBI; PEIIaTh KAYECTBEHHBIC 3a/1a4: BBICTPAWBAThH JIOTMYECKU HENPOTUBOPEUYMBYIO LIEMIOYKY PACCYKIECHUN C ONOPOM HAa U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTU U (pU3MUECKHE SIBICHUS; UCIOJIB30BaTh IPU PELICHUH Y4EOHBIX 3a/lay COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUHU AJIS MOUCKA,
CTPYKTYpUPOBaHUS, MHTEPIPETALNN W TIPEACTABICHUS YU4eOHON W HaydHO-TIOMYISAPHONH HMH(OpPMAIMH, TOIYYEHHOHW M3 PAa3IUYHBIX HCTOYHHKOB,
KPUTHYECKH aHAJIM3UPOBATh MOJIy4yaeMylo MHPOPMaIUIO; OObACHATh NMPUHLUIBI ASHCTBHUS MAIIWH, IPHOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3iavyaThb
yCIIOBHSI UX O€30MMacHOTO HCIIOJIb30BAaHMs B MOBCEIHEBHOHM JKU3HU; MPUBOJUTH MPUMEPHI BKJIAZa POCCHUCKHX M 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B 00BSCHEHHE MTPOLECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUI;UCIIOIb30BaTh TEOPETUUECKHIE 3HAHUS IO (PU3HKe
B IIOBCEHEBHOM JKM3HU /7151 0OecrieueHus: 0e30MacHOCTH pH 00paIeHnH ¢ MPUOOPaMU M TEXHUYECKUMHU yCTPONCTBAMH, JIJIsl COXPAHEHUS 37J0POBbS U
COOJIFOJICHUSI HOPM HKOJIOTUYECKOTO IOBEACHUS B OKpY)Karolled cpene; paboTaTh B TPYIIE C BBHIIOJHEHHEM DPA3JIMUYHBIX COLMAIBHBIX DPOJIEH,
IUIAaHUPOBATh PadOTy TpYIIbl, PallMOHAIBHO paclpeaeisaTh OO0sS3aHHOCTH M IJIaHUPOBATh JAEATEIbHOCTh B HECTaHJAPTHBIX CUTYalUsX, aJE€KBAaTHO
OLIEHMBATh BKJIAJ KaX/10T0 U3 YUaCTHUKOB I'PYIIIbI B PELICHUE PaCCMAaTPUBAEMON MTPOOIEMBI.

noypo4Hoe mianuposanue 10 kiaacc



Ne Tema ypoka KonuuectBo yacos ara Jomarinee
/I Beero | Kontponbusle | IIpaktuueckue | H3y4CHHSA 3a/anue
paboThI paboThI

1 ®dusnka — Hayka o npupoje. Hayunsie MeTobl MO3HAHKS 1 05.09 ni
OKpYXarollero Mupa

2 Ponb u mecTo puzuku B popMHUpPOBAHUM COBPEMEHHON HAyYHOM 1 07.09 n.1
KapTUHBI MUPA, B IPAKTUUECKOHN €ATEIbHOCTH JIIOIEN

3 Mexanunueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 12.09 n.iz2,3
nBrxkeHus. [lepemenienue, CKopocTb, yCKOpEHHE

4 PaBHOMEpHOE ITpsAMONIMHENHOE IBH)KEHHE. PaBHOYCKOpEeHHOE 1 14.09 na
pSMOJIMHEHHOE TBUKEHUE

5 | CraproBasi KOHTpoJbHasi padoTa Nel 1 1 19.09 Most.n.4

6 CBoOogHoOe majieHue. Y CKopeHue CBOOOTHOTO MaICHUS 1 21.09 n.8-10

7 Kpuonunerinoe npuxenue. [[BHkeHne MaTepuaibHOM TOYKHU IO 1 26.09 M.15,16
OKPYKHOCTH

8 | J/labopaTtopHasi padora Nel «3yyeHue IBH:KEHHUsI Teja, 1 1 28.09 M.15,16
OpOIICHHOT0 TOPH30HTAJIbHO»

9 | Iepssrii 3akon Herotona. Macca tena. Cuita. ITpuHIum 1 03.10 n.19,20,21
cynepnosuiuu cuil. Bropoit 3akon HerotoHa

10 | Tperwuii 3axoH HproTOHA ISt MATepHAITEHBIX TOUEK 1 05.10 n.24

11 | 3akon BcemupHoro Tsarorenus. Cuina Tsokectu. [leppas 1 10.10 .28
KOCMHUYECKasi CKOPOCTh

12 | Cuna ynpyrocrtu. 3akon I'yka. Bec Tena. 12.10 n.34

13 | JlaGopaTopHasi pagora Ne3 «M3mepeHne KeCTKOCTH 1 17.10 n.34
NPYKHHbD)

14 | Cuna tpenus. Koapduunent tpenus. Cuina conpoTHUBICHUS TPU 1 19.10 .36
JIBIDKEHUH TeJa B )KUIKOCTH MJTU ra3e

15 | llocrynarenbHOE U BpallaTelbHOE IBUKEHUE a0COIIOTHO 1 24.10 n.s1

TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. Y cnoBust
paBHOBECHSI TBEPJIOTO Tea




16 | Ummynbc MaTepraIbHOM TOYKH, CUCTEMBI MAaTEPUATLHBIX TOYCK. 07.11 M.38,40
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
nBkeHue. Pabota 1 MOITHOCTH CHJIBIL.

17 | Kunetnueckas sHEpTrUsi MaTepuaaibHON ToukH. Teopema 00 09.11 Mn.44
U3MEHEHUU KHHETHYECKOW sHepruu. [loTeHnnanbHas sHeprus
ynpyro aeopMupoBaHHOHN NPYXUHBI U TeJla BOIU3U
IIOBEPXHOCTU 3EMJIU

18 | [loTeHnuanpHbIC ¥ HEMOTEHIUAIbHBIE CHITBI. CBS3b pabOTHI 14.11 Mn.45
HEIOTEHIMAIBHBIX CUJI C ©3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJI. 3aKOH COXPAHEHHsI MEXaHUYECKON SHEPTHH

19 | JlaGopaTopHasi pagora NeS5 «3yyeHue 3aKoHA COXpPaHEHUSI 16.11 .45
MeXaHH4eCKOH JHePrum» NMOBTOPUTH

20 | KonTpoJabnasi pa6ora N2 mo reme «Knnemaruka. lunamMuka. 21.11 Mn.45
3aKoHBI COXpaHEeHHUs] B MEXaHUKe» NMOBTOPUTb

21 | OcHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOpUH. 23.11 .56
bpoynosckoe nsmkenue. Anddysus

22 | XapakTep IBWKECHUS U B3aUMOICHCTBUS YaCTHIl BEIIECTRA. 28.11 MNn.57,58
Mopenu cTpoeHus Ta30B, JKUJIKOCTEW U TBEPIBIX TEI

23 | Macca monekyn. KonnuectBo Bemectsa. [locrosiHHas ABoraapo 30.11 M.56-58

24 | TeruoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana 05.12 n.e2
teMriepatyp Lenscns

25 | Uneanwusrii ra3 B MKT. OcHoBHOe ypaBHeHne MKT 07.12 n.e3

26 | AGconroTHas TeMIieparypa Kak Mepa cpeiHeil KHHeTH4eCcKoil 12.12 .66
SHEPTUH JIBUKECHHSI MOJIEKYI. Y paBHeHUE MeHaeneeBa-
Knaneipona

27 | 3akoH JlambroHa. ['a30BbIE 3aKOHBI 14.12 .68

28 | JlabopaTopHasi padora N 7 «IKciepuMeHTAIbHAsI POBEPKA 19.12 MosT.n.68
3akoHa I'eii -JIroccaka»

29 | M3onporieccsl B UACATLHOM ra3e U X rpaduyeckoe 21.12 MosT.n.68

MMPCACTAaBJICHHUC




30 | BayTpeHHss S5HEpTUsl TEPMOJIMHAMUYECKOU CUCTEMBI M CTIOCOOBI 1 26.12 n.79,80
e€¢ usmenenus. KonuuectBo tennotsl u padota. BHyTpeHHss
SHEPrusi 0JTHOATOMHOTO UJCAIBHOTO Ta3a

31 | Buns! Tertonepenaun 1 28.12 n.si

32 | YaenbHas TETIOEMKOCTh BeliecTBa. KOIM4ecTBO TEIIOTH pH 1 11.01 n.83
Tertonepenaye. AnunadbaTHBIN Iporece

33 | IlepBblii 3aKOH TEPMOJIMHAMUKH U €TO IPUMEHEHHE K 1 16.01 n.s84
M30IpoIeccam

34 | HeoOpaTuMOoCTh MPOIIECCOB B IpUpoie. BTopoii 3akoH 1 18.01 n.87
TEPMOJUHAMUKHU

35 | Ipuranumn nevicteust u KI1J] TeruioBoi MammHbI 1 23.01 .88

36 | Luxn Kapuo u ero KI1/1 1 25.01 .88

37 | Dxojoruveckue npoOIeMbl TEIII0IHEPTeTUKH 1 30.01 .88

38 | O6o6maromuit ypok «MomnekynsipHas ¢pusnka. OCHOBBI 1 01.02 NosT.n.79,87
TEPMOTMHAMHKI)

39 | KonTpoJabHas pa6ora N3 mo teme: «MosekyasipHasi pusuka. 1 06.02 MosT.n.79,87
OCHOBBI TEPMOTMHAMHUKH))

40 | ITapooOpa3zoBanue u KOHACHCANMs. MicnapeHue u KuneHue 1 08.02 n.71

41 | AGcomtoTHasi M OTHOCUTEIbHAS BIAXXHOCTh BO3yXa. 1 13.02 n.72-73
Hacepiennsiit nap

42 | Teépnoe teno. Kpucraminyeckue u amop(Hble Tena. 1 15.02 n.78
AHHN30TpONUs CBOMCTB KpUcTaioB. Kukue KpucTaibl.
CoBpeMeHHbBIE MaTepUaIIbI

43 | [TnaBieHre U KpUCTAIUTH3ANKS. Y JeIIbHAS TETUIOTA IJIaBICHHUS. 1 20.02 n.78
Cyb6numarnus

44 | YpaBHEHHUE TEIUIOBOTO OanaHca 1 27.02 MosT.72-73

45 | DnexTpuzanus Tell. DIeKTpuUYecKkuii 3apsia. [IBa Buia 1 01.03 .90
DIIEKTPUYIECKUX 3apsIOB

46 | [IpoBOAHWKY, TUIIEKTPUKH U TIOTYIIPOBOTHUKH. 3aKOH 1 06.03 .98
COXpaHEHHUS AJICKTPUUYECKOTO 3apsijia

47 | Bzaumonerictue 3apsaaoB. 3akoH Kynona. Toyeunsiit 1 13.03 n.ol

IIEKTPUYECKUH 3apsi]




48 | Hanpspk€HHOCTD deKTprudecKoro moutst. [IpuHumm cynepno3uun 15.03 .95
AIEKTPUYECKUX MOJIeH. JINHUKA HaNpsy)KEHHOCTH

49 | PaGora cun anmekTpocratudeckoro nois. [Torennuan. Paznocts 20.03 M.100
IIOTECHIMAJIOB

50 | I[IpoBOAHMKH U TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM II0JIE. 22.03 .98
JusnexTpudeckas NIpOHUIIAEMOCTh

51 | Dnekrpoémrocth. Konmencarop 05.04 n.103

52 | DIEeKTPOEMKOCTh TUIOCKOTO KOHJICHCATOpa. DHEPTHUS 3apsHKECHHOTO 10.04 M.104
KOH/JIEHCATOpa

53 | [IpunHuumn aecTBUs U MPUMEHEHHE KOH/IEHCATOPOB, 12.04 M.104
KOIMPOBAJIBHOIO armnapara, CTpyrnHOro pUHTEpa.
DNeKTpOCTaTUUECKas 3allnTa. 3a3eMJICHHE AIEKTPOnprOopoB

54 | DIEeKTpUYECKUM TOK, YCIOBUS €ro cyliecTBoBaHus. [locTosTHHBIM 17.04 M.106,107
tok. Cuia Toka. Hanpsixenue. Conporusnenue. 3akon Oma juist
y4acTKa Henu

55 | IlocnenoBarenbHOE, apAIEIBHOE, CMEIIAHHOE COCTMHECHUE 19.04 Mn.108
MIPOBOJHUKOB.

56 | JIaboparopHas padora N8 «IlociienoBareibHOE H 24.04 MosT.n.108
napaJuiejibHoe COeIMHeHHs IPOBOJHUKOB»

57 | PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO ToKa. 3akoH J[xoyis- 26.04 n.110,111
Jlenna. 3axon OMa AJi TOJIHOM (3aMKHYTOM) 3IEKTpUYECKOM
nenu. Koporkoe 3aMbIkaHue.

58 | JlaboparopHas padora N9 «U3mepenune IJIC u BHyTpeHHETr0 15.05 MosT.N.
CONPOTHBJICHUS UCTOYHUKA TOKa» 110,111

59 | DuekTpoHHas IPOBOJAUMOCTH TBEPABIX METAIOB. 3aBUCUMOCTH 17.05 Mn.114.115
COIIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPBHI.
CaepxnpoBoanMocTb. [1oAroToBka K KOHTPOJIBLHON padoTe.

60 | KonrpoabHnas padora N4 mo Teme: «aeKTpocTaTHKA. 22.05 n.118

IHocTosiHHBIN JIeKTpUYecKUil TOK. TOKH B pa3iM4HbIX
cpepax»




61 | DnekTpuveckuii TOK B Bakyyme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB 24.05 n.116
[ToynpoBOAHUKH, UX COOCTBEHHAS U IPUMECHASI TPOBOAMMOCTD.
CaoiictBa p—N-niepexoja. [TonynpoBogHUKOBBIC TPHOOPHI

62 | DneKTpuUeCKU TOK B paCTBOpPAX M paciliaBax dJICKTPOIHUTOB. n.119
DNIEKTPOIUTHYECKAs JUCCOUAIUS. DIEKTPOIIN3

63 | DnexTpuyeckuii Tok B razax. CaMOCTOSATENbHBINA U n.120
HECaMOCTOSITENIbHBIN pa3psaa. Monnus. [1nazma

64 | DnexTpuyeckue MpuOOPH M YCTPOUCTBA U UX MPAKTUYECKOE MosT.n.119-
npuMmenenue. [IpaBuna TexHuku 6€30MacHOCTH 120

65 | O6o6marmuil ypok «IEeKTPOIMHAMUKA» MosT.n.119-

120

66 | PesepBublii ypok. KonTponbHas paboTa o teme MosT.n.119-
"OnexTpoauHamuka" 120

67 | PesepBublii ypok. KonTponbHas paboTa 1o teme MosT.n.119-
"OnexkTpoauHamuka" 120

68 MosT.n.119-

120




IToypouHnoe niianuposanue ¢pusnka 11 kiaace

Ne | rema KommmuectBo wacos JlaTa nu3yueHus JlomamHee
.10 3a/1aHHe
Bcero | Kip | JI/p TJ1aH dakt
1.2qexkTpoauHaMuKa
! 1 03.09 n.1
[TocTostHHBIE MATHUTHI U UX B3auMojeicTBue. MaruutHoe nose. Bektop MarHuTHOR
MHAYKUUU. JINHUM MarHUTHOM MHIYKIUU
2 MarnuTtHOe 1ojie TpoBOHUKA ¢ TOKOM. OnbIT Ipcrena. BzaumoaeiicTBrue mpoBOTHUKOB 1 04.09 n.2
¢ TOKOM. JlelicTBHE MarHUTHOTO MOJIsl Ha MPOBOAHUK ¢ ToKOM. Cuiia Amnepa
3 JlabopaTopnasi pabora Nel «Hao0J1roneHue 1eiicTBMSI MATHUTHOIO 1OJISI HA TOK» 1 1 10.09 Mosr.n.1
4 JlelicTBrEe MarHUTHOI'O TIOJISL Ha IBWKYILYIOCS 3apsDKEHHYI0 yactuny. Cuia JlopeHua. 1 11.09 n.4
Pa6ora cuiel Jlopenna.
5 [ToaroToBka K KOHTPOJIBHOM paboTe 1 17.09 Most.1,2,4
6 Bxoanasi koHTpobHas padora Nel 1 1 18.09 MosT.n.4
7 DnekTpoMariuTHas MHAYKIHs. [ToTok BekTtopa MarHuTHON MHAYKUMH. D /]C nHIyKIHN 1 24.09 n.7,8

3akoH Papanes




Pesonanc. BBIHY)KI[GHHLIC QJICKTPOMArHUTHBIC KoJIeOaHHS

8 NunyktuBHOCTD. SIBNeHue camounaykuuu. J{C caMOMHAYKIIMU 25.09 n.11

9 JlabopaTopnasi paGora Ne2 «3yueHne siBJIeHHA JIEKTPOMATHUTHON MHIYKIMU» 01.10 Most.n.11

10 | DHeprusi MArHUTHOTO TOJISI KATYIIKU C TOKOM. DJIEKTPOMArHUTHOE MOJIe 02.10 n.i1

11 | TexHMYECKHE YCTPOUCTBA U UX IPUMEHEHHUE: IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHUThl, 08.10 nii
ANEKTPOJBUIATEIb, YCKOPUTENH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb

12 | O6oO0maromwmii ypok «MarHuTHOE oJie. DIEKTPOMArHuTHAS UHIYKITUSD) 09.10 n.7,8,11

13 | [loarotoBka K KOHTPOJILHOM padboTe 15.10 n7:8,11

14 | KourpoabHas padoraNe2 no teme «MarHuTHoe moJie. JJ1eKTPOMATHUTHAS 16.10 n.72311
HHAYKIMSA»

2. KoJsieOanusi 1 BOJIHBI

15 | CBoOoaHbIE MeXaHUYECKHE Kojebanus. ['apmoHnueckue konedanus. Y paBHeHHE 22.10 n.13,14
TapMOHMYECKHUX KOJIeOaHUM

16 | JlabopaTtopHasi pa6oraNe3 «OnpenesieHue yCKOpPeHHsI CBOOOIHOI0 NMaleHusi IPU 23.10 Nost.n.13,14
MOMOIIM MATHUKA)

17 KonebarenbHbIit KOHTYP. CB00OOIHEIE DJICKTPOMAarHUTHBIC KoeOaHus B UICAITLHOM 05.11 n.17,18
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXITY MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMU
KoJ1e0aHUsIMU

18 | ®opmyna TomcoHa. 3aKOH COXpaHEHUS YJHEPTHH B UCATLHOM KOJIeOaTeThbHOM KOHTYpE 06.11 n.19

19 | [IpexacraBneHue o 3aTyxarouX KojaebaHusx. BeIHyKIeHHbIC MEXaHUUECKUE KOJIeOaHusI. 12.11 n.20




20 | Ilepemennslii TOK. CHHYCOUIANIbHBIN MIEPEMEHHBINA TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. 13.11 n.21
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HaPSYKEHUS

21 | Tpancdopmatop. [Ipon3BoacTBO, Mepeaaya 1 MOTPEOICHUE MIEKTPUISCKOM SHEPTUH. 19.11 Mn.26

22 | YCTpOWCTBO U MPAKTUUECKOE TPUMEHEHHUE 3IEKTPUUYECKOT0 3BOHKA, T€HEepaTopa 20.11 n.27
IIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepeiay.

23 | DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE JIEKTpo3HEepruu. KynpTrypa ucnosib30BaHus 26.11 n.28
3JIEKTPOIHEPrUU B TOBCEAHEBHOM KU3HU

24 | MexaHuueckue BOJIHBI, ycinoBus pacnpoctpanenus. [lepuoa. Ckopocthb 27.11 Mn.29
pacnpocTpaHeHus U JJuHa BOJIHbL. [lonepeunblie U Mpo10JibHbIE BOJIHbI

25 | 3Byk. Ckopocts 3ByKa. ' poMkocTh 3Byka. Boicota Tona. TemOp 3ByKka 03.12 n.31

26 | DJIEKTpPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpOCTh. lllkana 3meKTpoMarHuTHBIX 04.12 n.35.39
BOJIH. [[pyHIIMIIBI paiuOCBS3U U TeneBuAeHUs. Pa3BuTe cpeacts cBsa3u. Pannonokanus

27 | KonTpoabnas padoraNe3 «Kose6aHus 1 BOJHBI» 10.12 Mn.35.39

28 | lIpsamonuHeitHoe pacnpocTpaHEHHE CBETa B OJJHOPOJHOM cpejie. TouedHbId HCTOYHUK 11.12 n.44
ceera. JIyu cera

29 | OTpaxeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300paxkeHnn B IIIOCKOM 17.12 n.45
3epKaje

30 | [Ipenomnenue cBera. [lomHOE BHYTpeHHEe oTpakeHue. [IpeaenbHbIi yro mojgHoro 18.12 Nn.47,48
BHYTPEHHET0 OTPaKEHUS

31 | JIabopaTtopHas padoraNed «zmepenue nokasaressi NpeJJOMJICHHS CTEKJIA» 24.12 n.47,48

32 | JIunssl. [locTpoenue nzoOpakenuil B muH3ze. @opMmysia TOHKOU JIMH3bL. Y BeIMYEHHE 25.12 n.50

JIMH3BI




33 | JlabopaTopHasi padoTraNeS «Onpenesenne onTu4ecKo cuiibl 1 GOKYCHOr0O 14.01 n.50
paccTosiHuA coOuparoumeii JUH3bD)

34 | Hucnepcus cBera. CiioXkHBIN cocTaB Oemmoro ceta. LIBerT. 15.01 n.s3

35 | Unrepdepenuus csera. udpakuus cera. Judpakunonnas pemeérka 21.01 M.54,56

36 | [lomepeunocts cBeTOBBIX BOJH. [lomspu3zanms cBeta. OnTuueckue npuOopsl U 22.01 n.eo0
YCTPOMCTBA U YCIOBHS MX 0€30I1aCHOT0 MIPUMEHEHUS

37 | JlabopaTopHas padora Ne 6 «3mepeHue NJIMHBI CBETOBOI BOJIHBI» 28.01 n.e0

38 | IloaroroBka K KOHTPOJIBHOM paboTe 29.01 No.T.54,56

39 | KonrpoJuabsHas padora Ned «OnTuka» 04.02 NosT.54,56,60
3.0cHOBBI CIeHAJIBLHOH TEOPHH OTHOCUTEIbHOCTH

40 | I'paHuubl IPUMEHUMOCTHU KJIacCUUECKOW MexaHuKH. [locTynarsl cienuanbHOM TEOpUn 05.02 n.62
OTHOCHUTEIIbHOCTH

41 | OrHOCHTENBEHOCTD OHOBPEMEHHOCTH. 3aMe/IICHIEe BPEMEHH U COKPALIICHHE JUTHHEL 11.02 n.63

42 | Dueprus U UMITYJIbC PEIATHBUCTCKOM yacTUIlEl. CBSA3b MACCHI C SHEprHeii u 12.02 n.64
HMMITYJIbCOM. DHEPTHUs MOKOS
4. KBanToBasi puszuka

43 | ®oronsl. opmyna [Inanka. DHeprus u UMIyIbC GOTOHA 18.02 n.71

44 | Otkpseitue u uccaenaoBanue porodrddexra. Onbitel A. I'. CroneToBa 19.02 n.e9

45 | 3akonsl GpoTodddekra. YpaBHeHue DifHmTerHa 1 hoTorddexTa. «KpacHast rpaHUIIa» 25.02 n.70

dororddekra




46 | JlaBimenwme cBera. OnbiThl [1. H. JIeOemeBa. XuMudeckoe AeiiCTBUE CBETa 26.02 n.72

47 | TexHUYECKHE YCTPONUCTBA U MPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT, POTOJATIHK, 04.03 n.73
coJIHE4Has OaTapes, CBETOUO/T

48 | Pemenue 3a1a4 1o teMe «JIeMEHThl KBAHTOBOM ONTHKU» 05.03 n.73

49 | Mopnens atoma Tomcona. OnbiTel Pezepdopra mo paccesnuto a-yactu. [Inmanerapuas 11.03 n.74
MOJEJIb aTOMa

50 | [ocrynatsl bopa. U3ny4yenue u norsiouieHne GOTOHOB MPH MEPEXO/IE aTOMa C OJHOTO 12.03 n.75
YPOBHsI SJHEPrUU Ha Apyrou. Buiel cuekTpos

51 | JlabopaTopHas padora Ne 7 «OueHka HH(POPMALNNOHHOI eMKOCTH KOMIIAKT-INCKA 18.03 n.7s
CD»

52 | BonHoBble cBoiicTBa yacTull. Bonnbl ae bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M. 19.03 n.71
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYE€HUE

53 | OTkpsiTHE paguoakTuBHOCTH. OnbIThl Pe3epdopaa no onpeneneHuto cocraBa 25.03 n.s2
paanoakTuBHOTO H3nydeHus. CBoiicTBa anbda-, 6eta-, raMma u3nydeHus. Biusnue
PaAMOAKTUBHOCTU HA )KUBBIE OPTaHU3MBbI

54 | JlabopaTopHas padora Ne8 «Hao0J/101eH1e CIUIONIHOTO ¥ JIMHEHYATOr0 CIEKTPOB) 26.03 n.82

55 | OTkpbITHE IPOTOHA U HelTpoHa. M3oTombl. Anbda-pacna. DIeKTpOHHBIN U 08.04 MN.78
NO3UTPOHHBIN OeTa-pacnaj. ['aMmma-u3nyuenue

56 | DHeprus cBSA3M HYKJIOHOB B sifipe. SlnepHble peakuuu. SnepHsiil peaktop. [Ipodiaemsl, 09.04 n.80,89
MIEPCIEKTHUBBI, YKOJIOTUYECKHE ACIIEKTHI AIEPHOU SJHEPTETUKH

57 | DnemeHTapHble YacTulbl. OTKpBITHE MO3UTPOHA. MeTOo 1l HaOMIOACHUS U PETUCTPALIUU 15.04 .86

SJICMEHTAPHBIX YaCTHII.

5.2/1eMeHTBI ACTPOHOMHUH U ACTPOPUIMKH




58 | Dtamsl pa3BuTHs acTpoHoMuU. Bun 3Be3nHoro Heba. Co3Be3aus, sipKue 3BE3bl, 1 16.04 M.100,101
IJIAHEThI, UX BUAUMOE JIBH>KeHHE. COJIHeUHas cucTeMa

59 | Connue. ConHevHasi akTUBHOCTb. MicTounuk snepruu CoiHIa U 3BE3]1 1 22.04 Nn.102,103

60 | 3Be3/1bl, UX OCHOBHBIE XaPAKTEPUCTUKH. 3BE3/bI INIABHOM MMOCIEA0BATEILHOCTH. 1 23.04 M.105
BuyTtpennee ctpoenue 38e311. COBpeMEHHbIE IPEACTABICHUS O IPOUCXOKICHUU U
sBotouny CoJIHLA U 3BE3]T

61 | Mueunsrii [1yte — Hama ["anaktuka. [Tonoxxenune u asuxxenne ConHua B ['anakTuke. 1 29.04 Nn.106,107
["anakTuku. YepHble AbIPHI B A1pax rajlakTUK

62 | Bcenennas. Paz0Oeranue ranaktuk. Teopus bosbioro B3peiBa. PennkroBoe uznmyuenue. | 1 30.04 n.108
MeraranakTuka

63 | Teopus bosbiioro B3psiBa. PennkroBoe n3nydenue. Meraranakruka. Hepemennsie 1 06.05 n.109
po0JIEMbI aCTPOHOMUHU

64 | IloaroroBka K KOHTPOJIBHOM paboTe 1 07.05 n.108,109

65 | KonTpoabHast padoTraNeS «jieMeHTBI ACTPOHOMMH U ACTPOPU3NKID) 1 13.05 N.108,109
6. O60o0maromee NOBTOPEHNE

66 | O0o6maromwmii ypok. Ponb pusuku 1 acTpoHOMHM B 9dKOHOMHYECKOM, 1 14.05 11.100,101
TEXHOJIOTHYECKOM, COIMATBLHON U ATUYECKOH cdhepax NesaTeTbHOCTH YeIoBeKa

67 | O6o6maronmii ypok. Posb 1 MeCTO GU3UKU M aCTPOHOMHH B COBPEMEHHOM HAayYHOMH 1 20.05 M.102,103
KapTUHE MHUpa

68 | PesepBHblil ypok. Ponb pusnueckoii Teopun B GopMHUPOBAHUH MPEACTABICHUN O 1 21.05 n.105
¢du3uueckoil kapTHHE MHUpa

O01mee KOJMYECTBO YAaCOB M0 IPOrpaMme 68







