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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma o ¢u3uke 6a30BOT0 YpOBHS Ha YPOBHE CpellHEro ob1iero oopazoBanus pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUH K
pe3ylibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelIbHOU mporpamMmel, mpenactaBieHHbix B DI'OC COO, a takke ¢ yu€roM ¢enepalibHON pabodeii
MporpaMMbl BOCIHMTAHHUS M KOHIICTIIUM TpenojaBaHus ydeOHOro mpenmera «Pu3mka» B 00pa30BaTeNbHBIX OpraHmzanusx Poccuiickon
®denepannu, pean3yroluX OCHOBHbIE 00pa30BaTelbHbIE IPOIPAMMBL.

CopepxaHue IpOrpaMMBbI TI0 (PU3UKE HAMPABICHO HA (POPMHUPOBAHUE ECTECCTBEHHO-HAYYHOW KapTHHBI Mupa oOydaronuxcst 10—11 xmaccos
npu oOyuyeHUM uX (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESTENIbHOCTHOro mnoxaxona. [Iporpamma mo ¢usuke COOTBETCTBYET
tpeboBanusM OI'OC COO k miIaHupyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM WU METANpeAMETHBIM pe3yJabTaTaM OOY4EHHs, a TaKKe YYUTHIBAET
HEOOXOIMMOCTh pPeaTN3alliid MEXIPEIMETHBIX CBsI3€ll (U3UMKU C €CTECTBEHHO-HAydyHbIMM Y4eOHBIMHU NpeameTamu. B Hell ompepenstorcs
OCHOBHBIE 11€JTU U3y4eHHs (PU3MKU Ha YPOBHE CpEeIHEro o01iero oopa3oBaHus, IIIAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e IIJIaHUpPYEMbIE PE3YNIbTAThl OCBOEHUS Kypca GU3NKHU Ha 6a30BOM YpOBHE, B TOM UHMCJIE MPEIMETHBIE PE3Y/IbTaThl 110 ToJAaM 00y4YeHNUS;

e cojepxaHue yueOHOro npeamera «Pu3nkay no rogam oOydeHusl.

®u3nka Kak Hayka o HanOosiee OOIIMX 3aKOHAX MPUPOJIbI, BRICTYNAas B KauecTBE Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B cUCTeMy 3HaHUU 00 okpyxatomiem mwupe. lIkonbHbll Kypc Gu3MKH — cUCTEMOOOpa3yromMid Ui €CTEeCTBEHHO-HAYYHBIX YUEOHBIX
MPEAMETOB, TIOCKOJIbKY (PU3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUMN, N3y9aeMbIX XUMUEH, OnoJioruei, pusnueckoit reorpadueii u
acTpoHoMuel. Mcnonp3oBaHue M aKTHUBHOE MpUMEHEHHE (PU3NUYECKUX 3HAHUM OMpEeseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN B
cdepe PHEPreTUKH, TPAHCIOPTa, OCBOCHUSI KOCMOCA, MOJTYYEHHUsI HOBBIX MAaTepUalOB C 3a/JlaHHBIMU CBOMCTBaMH M Jpyrux. M3ydenue ¢usuku
BHOCHUT OCHOBHOM BKJIaJ B ((OPMUPOBAHUE €CTECTBEHHO-HAYYHOI KapTUHBI MUpa 00y4aromuxcs, B JOpMUPOBAHNE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 TO3HAHUS MPU BBIMOTHEHUN UMU Y4€OHBIX UCCIICJOBAHUIA.

B ocHoBy Kkypca (pusuku st ypoBHS cpeiHero o01mero o0pa3oBaHusl MOJO0KEH Psijl UIeH, KOTOPhIE MOXHO pacCMaTpUBATh KaK MPUHIUIIBI
€ro MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM Kypc SBJISETCS JOTMYECKU 3aBEpIIEHHBIM, OH COJICPKUT MaTepHall U3 BceX pa3iesioB (PU3MKH,
BKJIIOUAET KaK BOIMPOCHI KIIACCUYECKON, TAK U COBPEMEHHOMN (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HeW Marepuan Kypca (Qu3Mku oObeAMHEH BOKPYr ¢u3Mdeckux Teopuil. Bemymmum B Kypce
sBigeTcs (GOPMUPOBAHUE MIPEICTABICHHUM O CTPYKTYPHBIX YPOBHSX MAaT€pUU, BEIIECTBE U MOJIE.

Hoesa eymanumapuzayuu. E€ peanusanus npeanonaraeT UCIOJIb30BaHUE T'YMaHUTAPHOTO MOTEHIHaNa (U3MYECKON HAayKH, OCMBICICHUE
CBSI3U Pa3BUTHUS (U3UKHU C pa3BUTHEM OOIECTBA, & TAKXKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU MPOOIIeMaMH.

Hoes npuxnaomnoii nanpasnennocmu. Kypc Gusmku npeamnonaraeT 3HaAKOMCTBO C HIMPOKAM KPYrOoM TEXHUYECKUX M TEXHOJIOTHMUECKUX
IIPWJIOKEHUI N3YYEHHBIX TEOPUI U 3aKOHOB.



Hoess sxonoeuzayuu peanusyercsi TOCPEICTBOM BBEICHHS 3JEMEHTOB COJACP)KAHUS, MOCBIIMIEHHBIX SKOJOTHYECKUM IpodiemMam
COBPEMEHHOCTH, KOTOPBIE CBS3AHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHM, a TAKKE 0OCYKICHHS MPOOJIEM PALlMOHAIBHOTO MPHPOJIOTIONIE30BAHMS U
9KOJIOTMYECKOM 0€3011acHOCTH.

CrepxHEBBIMU JJIEMEHTaMH Kypca (DM3MKH Ha YPOBHE CpEHEro oOIero oOpa3oBaHUs SBISIOTCS ¢u3ndeckue teopur ((HopMUpPOBaHHE
MIPEJICTABJICHUI O CTPYKTYPE MOCTPOCHUs (PU3HUECKOM TeoprH, POt (pyHTaMEeHTAIBHBIX 3aKOHOB M IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUIX
0 MPUPOJE, TPaHUIIAX TPUMEHUMOCTH TEOPUH, JJIsl ONUCAHUS €CTECTBEHHO-HAYYHbIX SBJICHUN U MPOLIECCOB).

CucTeMHO-1esTeIbHOCTHBIN MOIX0/] B Kypce (PU3UKU pealin3yeTcs MPexkae BCEro 3a CYET OpraHu3alii IKCIEPUMEHTAIbHOMN AESITeIbHOCTU
oOyuatoutuxcs. [nsg 6a3oBoro ypoBHsA Kypca (DM3MKH — 3TO MCIOJIb30BAaHME CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abopaTOpHBIX PabOT, KOTOphIE B MporpamMme Mo (u3NKe OObEIWHEHBI B OOIIMNA CIHCOK YYEHHYECKUX MPAKTUUECKHX paboT. BrigeneHue B
YKa3aHHOM IepeyHe JabopaTopHbIX padOT, MPOBOAUMBIX JUIsl KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS] YdJaCTHUKaMU 00pa30BaTEIbHOTO Mpoliecca
UCXOJsl U3 OCOOCHHOCTEH IIaHMPOBaHMS M OCHalleHus kabunera ¢usuku. [Ipu 3Tom obecneunBaercs oBiaJieHHE OOyYaIOIIMMUCS YMEHUSIMHU
MIPOBOJINTH KOCBCHHBIC M3MEPEHUS, MCCISIOBAHNS 3aBHCHMOCTEH (PH3MYECKHX BEIIMYUH M IOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIOKESHHBIX
TUIOTE3.

Bbonbinoe BHUMaHue yaensercs pelieHuI0 pacy€THBIX M KadyeCTBEHHBIX 3ahad. [Ipu 3ToMm ais pacu€THBIX 3ajjauy MPUOPUTETOM SIBIISIFOTCS
3aJlau € SBHO 33JJaHHON (PM3MUYECKOI MOJIEeINbI0, O3BOJIAIONINE MPUMEHATh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOT0 pa3jesna Kypca,
TaKk U UHTETpUpPYys 3HAHMS M3 pa3HbIX pas3zaenoB. JlJig KauecTBEHHBIX 3a/lady MPUOPUTETOM SIBISIOTCA 3aJlaHUSl Ha OOBSCHEHUE MPOTEKaHHS
¢buznyecKkux SIBICHUW M TMPOLECCOB B OKpYXKarolled >Ku3HM, TpeOyromue BblOOpa (GU3NYECKOM MOJeNu [Uisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO k MaTtepuaabHO-TEXHHUECKOMY 00ECIIEUeHHIO YIeOHOTO Tporiecca 0a30BbIii YpOBEHb Kypca
¢bu3MKM Ha ypOBHE cpeaHero ooOmero oOpa3oBaHUS JODKEH H3ydaThbCs B YCIOBHUSAX NPEIMETHOTO KaOWHeTa (PU3WKM WM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB E€CTECTBEHHO-HAYYHOIro IHKiIAa. B kaOuHeTe (U3MKM AODKHO OBITH HEOOX0IMMOE J1abopaTopHOe
o0opynoBaHue AJis BBIIOJIHEHUSI YKa3aHHBIX B IIporpaMMe Mo (pu3nke y4eHUYECKUX MPAKTUYECKUX paboT U IEMOHCTPAIIMOHHOE 000pYAOBaHHUE.

JlemoHcTpalmoHHOEe 00OpynoBaHuE (GOPMUPYETCSI B COOTBETCTBUM C MPHUHIMUIIOM MHHHUMAaJIbHOW JOCTATOYHOCTH M oOOecrneduBaeT
MIOCTAHOBKY IIE€PEUMCICHHBIX B MpOrpaMMe Mo (U3MKe KIIOUEBBIX JIEMOHCTpAlUil Ui MCCIEJIO0BAaHUS M3y4aeMbIX SIBICHUIl M IPOIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlaGoparopHoe 00OpyI0OBaHUE AJIsl YYCHUYECKUX MPAKTHUYECKUX paboT hopMUpyeTCs B BUI€ TEMATHUECKUX KOMIUIEKTOB M 00eCIIeYMBaETCs
B pacuéTe OJHOr0 KOMIUJIEKTa Ha ABYX oOydaromuxcs. TeMarnyeckue KOMILIEKThI TaO0OPaTOpPHOTO 000PpYI0BaHUS JOJKHBI OBITH IOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX HM3MEPUTEIbHBIX CHUCTEM B BHUAE LU(POBBIX
J1abopaTopHil.

OCHOBHBIMH ENSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:

e (opmupoBaHue HHTEpeca M CTPEMIJICHHS OOydJaIOIIUXCS K HAYYHOMY HU3YYEHHUIO TMPUPOIbI, PA3BUTHE HX HUHTEIUICKTYalIbHBIX H

TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BHUTHE MPEJICTABICHUI O HAYYHOM METO/IE MO3HAHUS U (OPMUPOBAHUE UCCIEAOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;
e (opmMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHsI OCHOB CTPOCHUS MaTepHuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
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(dhopMHUpOBaHKHE YMEHUN OOBSACHATH SBICHUS C HCIIOJIB30BAaHHEM (DU3MYECKUX 3HAHUHN M HAyYHBIX JI0KA3aTEIbCTB;
(dhopMHUpOBaHKE MPEACTABICHUA O pOJId (PU3HUKH JUTSI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH.

JlocTmkeHue ITHX Helel 00eCeYrBaeTCs PEIICHHEM CIICAYIONIMX 3a/1au B MPOLIECCe U3y4eHHs Kypca (DU3UKU Ha yPOBHE CPEIHEro 00IIero
oOpa3oBaHUs:

MPUOOpEeTEHNE CHCTEMbI 3HaHWA 00 OOMMX (PU3NICCKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHIX, BKIIOYAs MEXAHHKY, MOJICKYISIPHYIO
(U3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI acTPO(DHU3HKHY;

(dhopMHpOBaHHE YMCHHI TPUMEHSATh TEOPETUYCCKHE 3HAHWS M OOBSCHEHUS (U3NYCCKUX SIBJICHUW B TPUPOAC W JJIS TPHUHSATHS
MPAKTUYECKUX PEIICHHUI B TOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOO0B PEIICHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJaHHOM (PU3UYECKON MOJEIbIO, 3a/1a4, MOAPa3yMEeBaIOIIUX CAMOCTOSTEIHHOE
co3fanue (PU3MIECKON MOJIETTH, aICKBATHOM YCIOBUAM 3aJa4H;

MOHMMaHue (U3UYECKUX OCHOB W TMPUHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOWUCTB M TEXHOJIOTMYECKHX TMPOIIECCOB, MX BIIUSHUSI HA
OKPYKAIOILIYIO CPENy;

OBJIQJICHUE METOJIaMH CaMOCTOATEIFHOTO IJIAHUPOBAHHUS W TPOBEACHHS (DU3NYECKUX HKCIIEPUMEHTOB, aHAIW3a W WHTEPIpETAIluN
nH(popMaIuu, onpeeIeHUs JOCTOBEPHOCTH MOTYyUYEHHOTO PE3YJIbTaTa;

CO3/IAHUE YCIIOBUH JJIsSl pA3BUTHSI YMEHUM MTPOEKTHO-NUCCIIEIOBATENBCKOM, TBOPUECKOM AEATETLHOCTH.

Ha n3yuenune ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE cpeaHero oomiero oopazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 yacos (2 yaca
B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIETIO).
[Ipemtaraemsrii B mporpaMme 1o (Gpu3mKe MepedeHs JIa00PaTOPHBIX U MPAKTHYECKUX Pa0OT SBISIETCS PEKOMEHIOBAHHBIM, YUUTEIh JIENACT

BBIOOD MPOBEICHMS JIAOOPATOPHBIX Pa0OT M OMBITOB C YIETOM MHAMBUAYATBHBIX 0COOCHHOCTEH 00YJarOIIXCS.
COJAEPKXAHUE OBYUYEHMUSA

10 KJIACC

Pa3znen 1. ®u3nka u MeTObI HAYYHOT O MIO3HAHUS

®duznka — Hayka o mpupojie. HayuHble MeTOIbl O3HAHUS OKpYXKaroulero mupa. Posb sKkcriepuMeHTa U TEOpUH B MpOIEcce MO3HAHUS
MIPUPOJIbI. IKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nueckux sBIEHUN H mporeccoB. Hayunele rumores3sl. dusznueckue 3aKOHBl M TEOPUH. ['paHUIBI MPUMEHHUMOCTU
(u3uvecKuXx 3aKOHOB. [IpUHITUTT COOTBETCTBUSI.

Ponb u Mecto pusuku B hopMUpOBaHUN COBPEMEHHOM HAyYHOM KapTUHBI MUPA, B IPAKTUUECKON AESITEIHbHOCTH JTIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKU.

Pa3zpen 2. Mexanuka



Tema 1. Kunemamuxa

Mexanuueckoe aBuxeHue. OTHOCUTEIILHOCTh MEXaHNYEeCKoTo ABMkeHus1. Cucrema oTcuéra. Tpaekropusi.

[Iepemernienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTEepUaIbHON TOYKU, UX MPOEKIIMU HA OCH CUCTEMBbI
koopauHaT. CloKeHHEe NePEMELICHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPCHHOE NPSIMOJHMHEWHOE IBIKeHHe. ['paduku 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHS, IYTH U
repeMenieHus MaTepuaIbHON TOYKHA OT BPEMEHHU.

CBoOoHOE MajieHre. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuBosmHeliHOe aBMKeHUE. [[BHKEHNE MaTepUaIbHON TOYKH 10 OKPYKHOCTH € IOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHelHast ckopocTh. [lepron u yactora oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE TPUMEHEHHE: CTUJOMETP, ABMKEHUE CHAPSIOB, IIETTHBIE U PEMEHHBIC MTepeIaun.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.

[IpeobpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3ayXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Ha6nronenune aeuxenus teiaa, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY M TOPU30HTAIHHO.

N3mepenune yckopeHust CBOOOHOTO TTaICHUS.

HamnpaneHnne cKopoCcTH Npy IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAYy NYTSIMHU, HPOWIECHHBIMH TEJIOM 32 IOCIEJOBATENIbHBIE PABHBIE IPOMEXYTKH BPEMEHHU IIpU
PAaBHOYCKOPEHHOM JIBM)KEHHMH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBuKeHns apuKa B BI3KOM KUJIKOCTH.

W3yuenue nBuxeHus Tena, OpOIIeHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[Ipunuun otHOcuTenbHOCTH ["anunes. Ilepssiii 3akoH HeroToHa. MHepianbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropo#t 3akoH HprooToHa ans MarepuanbHOW TOuku. Tpetwil 3akoH Hbrorona mms
MaTepuaibHbIX TOUEK.

3akoH BceMUpHOro TsaroreHus. Cuna tsxectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, ckolkxenus:, kaueHus). Cuna tpenus. Cyxoe Tperue. Cuna TpeHUS CKOJBKEHUS W CHIIa TPEHHS TMOKOSL.
Koaddurment tpenus. Cuna conpoTUBIeHUs pU ABMKSHUH TeNa B KUAKOCTH WU Ta3e.

[TocTynarensHOE ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT cuiIbl OTHOCUTENIBHO OCH BpalleHus. [1nedo cumnbl. ¥YcinoBust paBHOBecUs: TBEPAOTO TeENa.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHUE: MOAIIMITHUKY, IBU)KEHUE HCKYCCTBEHHBIX CITYTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIUX TEll.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnoxeHue CHI.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AehopMaIium.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJTBKCHHSI.

VYcnoBus paBHOBecus TBEPOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenue nBuxeHust Opycka Mo HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKUHE U PE3NHOBOM o0pasiie, OT ux Aehopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Nmmynbc MaTepuanbHON TOYKH (T€a), CHCTEMbl MaTePHATBHBIX TOUeK. VIMITyJIbC CHITBI ¥ U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXpaHEHUs
MMITyJbCca. PeakTuBHOE IBM>KEHHE.

PaboTa crnbsl. MOIIHOCTE CHJIBI.

Kunerndeckast sHEprusi MaTepualibHON TOUkH. Teopema 00 M3MEHEHIUH KHHETUYECKON YHEPTUH.

[loTenumanpHas sHepruda. l[loTeHimanbHas SHeprusi ymnpyro AeQOpMUPOBAHHON mpyxuHBL. [loTeHIManbHas SHeprus Teina BOIU3U
MMOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble U HEMOTEHIMATbHBIE CHIIBL. CBs3b PabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHEPruu CHUCTEMBbI Tel.
3aKOH COXpaHEHUsI MEXaHUYECKOM IHEPTHUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: BOAOMET, KONIEP, NPYKUHHBIM MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo1 mOTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne abCoTIOTHO HEYIPYToTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHITBI C U3MEHEHUEM MEXaHWYEeCKOM SHEPTUH Tella Ha MPUMEpPEe PACTHKEHUST PE3HHOBOTO JKI'yTa.

Pa3nen 3. MoaekyasipHasi puznka 1 TepMOAMHAMHUKA



Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKCHHSI MOJIEKYISIPHO-KHHETUYECKOM TEOPHH U UX ONBITHOE 000CHOBaHMe. bpoyHoBcKkoe nBmxenue. Juddy3us. Xapakrep
JBUKEHHS] U B3aUMOJEMCTBUS YacTHIl BellecTBAa. MOJENN CTPOEHHUS Ia30B, XKHUAKOCTEH M TBEPIBIX TE€I M OOBSICHEHUE CBOWMCTB BEIECTBA HA
OCHOBE 3THUX Mojieneil. Macca u pazmepsl Mosekyi. KonnuectBo BemiectBa. [locrosnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana remneparyp Llenbcust.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON TEOPUU HJEAIbHOTO ra3a. AOCONIIOTHAsE TeMIepaTypa Kak
Mepa CpeaHEld KUHETUYECKOW SHEpPruy TEIIOBOTO ABMKEHMS uactul rasza. Illkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Kianelipona. 3akon J[lanbroHa. M3ompouecchl B HAeadbHOM Tra3e € IOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduyeckoe
MIpe/ICTaBICHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOUINE TMCKPETHOE CTPOCHHE BEIECTBA, GoTOrpaduu MOJIEKYJ OPraHMUECKUX COEIUHEHUH.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Mogenb, HUTFOCTPUPYIOLIAsk IPUPO/TY TABJICHUS ra3a Ha CTEHKU COCYya.

OnBITHL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOIO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/lyXa B KIIACCHOM KOMHATe Ha OCHOBE U3MepeHU 00bEMa KOMHATBI, TaBJICHUS U TEMIIEpaTyphbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogbt mepmoounamuxku

TepMmoannamuueckasi cuctemMa. BHYTpeHHsIST SHEprusi TEPMOJIUHAMHYECKON CUCTEMBI U CTOCOOBI €€ u3MeHeHus. KonmuuecTBo TemnoTsl u
paboTta. BHyTpeHHss1 SHEprusi OJHOATOMHOTO HJEalbHOro Ta3a. Bujsl Temionepenadu: TEIIONPOBOIHOCTb, KOHBEKIIHS, U3IyYeHUE. Y AenbHas
TEIIOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IpH TEIUIONEpeaaye.

[Tonsitne 06 agmabatHoM mpouecce. [lepBbiil 3akoH TepMoanHaMuKH. [IprMeHeHHe NEepBOro 3akoHa TEPMOJMHAMUKH K HM30IPOLIECCaM.
I'padmyeckas unTepnperanus paboTh rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TennoBeie MamuHbl. [IpuHIUIBL eiicTBUS TEUIOBBIX MauH. [Ipeobpa3zoBanus sHEprun B TEIUIOBLIX MaminHax. KoadduiueHnTt nonesnoro
nevictBus TeroBoi MamuHbl. [{ukn KapHo u ero ko3 uireHT mnosie3Horo AedcTBUA. DKOJOTHUYECKHE MPOOIEMbI TETNIOIHEPT €TUKH.

Texuuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTelh BHYTPEHHEr0 CrOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW HSHEPrUU Tela MPH COBEPIIEHUU pabOThl: BbUIET MPOOKM U3 OYTBUIKM TOJ JIEHCTBHEM CXKAaTOTO BO3IyXa,
HarpeBaHue d¢upa B JaTYHHOU TPyOKe MyTEM TpeHus (BUACOJEMOHCTPAIINSA).



N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIionepeaaye.

OmnbIT Mo aguabaTHOMY PAaCHIMPEHUIO BO3/yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOT'O JABUTaTEIIs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHou TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne U KoHaeHcanus. VMcmapenne n kumneHue. AOCONIOTHAs M OTHOCHTENbHAs BIIAXHOCTh BO3AyXa. HacelmeHHBIA map.
VY aenpHas TemioTa napoodpazoBaHusi. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KpucTauioB. XKunkue kpuctamibl. COBpeMEHHbIE MaTepUaIbI.
[1naBnenue u Kpuctaumsanus. Y aenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

Texnuueckue ycTpoHCTBa W MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaTOPUMETP, TEXHOJIOTUN MOIYYEHHUS] COBPEMEHHBIX
MaTepHajIoB, B TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MaBiIeHHs] KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHKA
Tema 1. Inekmpocmamuxa

DJIeKTpU3alus Tejl. DJIEKTpUYecKuil 3apsa. [[Ba Buaa siekTpudeckux 3apsaaoB. [IpoBOJHUKH, AUAIEKTPUKU M TOJYIPOBOJHUKH. 3aKOH
COXpAaHEHUS JEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TouedHblil 3yieKTpUuecKkuil 3apsan. DiekTpudeckoe mnose. HanpskEHHOCTh 31EKTPUYECKOTO
noys. [IpyuHumn cynepno3unuu 3MeKTpUYeCcKUX Mosiei. JINHUK HanpsyKEHHOCTH 3JIEKTPUUYECKOTO TIOJIS.

Pabota cun anekrpocrarnueckoro noss. [lorennuan. PasHocTs noteHManoB. [IpoBOIHUKY U TUAICKTPUKU B AJIEKTPOCTATHYECKOM II0JIC.
Juanexrpruueckast MpOHUIAEMOCTb.

OnexktpoéMKocTh. KoHaeHcaTop. DIeKTpoEMKOCTD MJIOCKOTO KOHJAEHCATOpa. DHEPrus 3apsKEHHOTO KOHAEH caTopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JJIEKTPOCKOI, JSJIEKTPOMETDP, SJIEKTPOCTaTUYECKas 3allluTa, 3a3€MJICHUE
ANEKTPOTPUOOPOB, KOHJEHCATOP, KOMTMPOBAIbHBIN amnmnapar, CTpYHHBINH PUHTEP.

Jlemoncmpayuu



YCTpOUCTBO U IPUHLUIT JEHCTBUSA JJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3aPSHKCHHBIX TEl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM TOJIE.

DNeKTpoCTaTUYECKas 3alluTa.

JIMDIIEKTPUKH B AJIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOIIAAMd IUTACTHH, PACCTOSIHUS MEXAY HUMU U JIUAJICKTPUYECKOM
MIPOHUIIAEMOCTH.

DHeprusi 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DIJIEKTPUYECKHI TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. Mctounnku Toka. Cuna Toka. [locTosHHBIN TOK.

Hanpsioxenune. 3akon OMa 7151 ydacTka LETH.

DNEeKTPUYECKOe COMPOTHBIICHUE. YJEIbHOE CONpOTHBICHHE BemecTBa. [lociemoBarenbHoe, MapauieibHOE, CMENIaHHOE COSIMHEHUE
MTPOBO/THUKOB.

PaboTa anekTpuueckoro Toka. 3akoH J[xoyns—JleHnia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE COMPOTHBJICHHUE MCTOYHMKA TOKAa. 3akoH Oma i MONMHOW (3aMKHYTOM) SJICKTPUYECKOM IIEMu.
Kopotkoe 3ambikanue.

DNeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAJJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBeHHass W TpHUMECHas HPOBOJAMMOCThH MONYNpoBOAHUKOB. CBolcTBa p—N-mepexona. [lomynpoBoaHHUKOBBIE
IPUOOPHI.

DIEeKTpUYECKUN TOK B pACTBOPAX U pacIjiaBax 3JEKTPOJMUTOB. DIIEKTPOIUTHYECKAS JUCCOLMALS. DIEKTPOJIN3.

DneKkTpuyecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [Inazma.

TexHuueckne yCTpOWCTBa U NPAKTUUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHUKH TOKA, 3JIEKTPOHATPEBATEIbHBIC
npuOOPBI, DIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBI AHMOJ, TEPMUCTOPHl U  (HOTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIM IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIMJIMHIPUUYECKUX POBOIHUKOB OT JJIMHBI, IUIOIIAIA TONIEPEUHOIO CEYEHUsI U MaTepuana.

CMmenianHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMoe n3mepeHue IeKTPoABMKYIIEH criibl. KopoTKoe 3aMbIKaHUE TAIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTE DJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHue cMEIIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABIKYIIEH CHUIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS.

Habmonenue anexTponaunsa.

Me:xnpeamerHble CBSI3U

N3yuenue kypca ¢pusuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBIISETCS C YUETOM COJAEpKATEIbHBIX MEXIIPEIMETHBIX CBSI3€d ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnule noHsamus, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYy4YHOI'O IMO3HAHUS: SBJIEHUE, HaydyHBIM (akT, rumnoresa, ¢puzndeckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOI0IeHIE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MO, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHHM, TuHeHas QyHKIMs, napadosa, runep0osa, uX rpaQuKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBHI M MX MPOEKIIMH Ha OCH KOOPAMHAT,
CII0KEHHE BEKTOPOB.

buonozusn: mexannyeckoe IBWXKEHHE B KUBOM mpupone, Aud@ysus, ocMoc, TEIIOOOMEH >XKMBBIX OPTaHW3MOB (BHJbI TEIUIONEpENayuH,
TEIUIOBOE PABHOBECHE), IEKTPUUECKHUE SABJICHHS B KHBOM NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA, MOJIAPHAs Macca, TEMJIOBbIE CBOMCTBA TBEPIBIX
TeJ, ’KUJIKOCTEN U ra30B, MIEKTPUYECKHE CBOMCTBA METAIIJIOB, HJIEKTPOINTHYECKAs IUCCOLUALINS, TaJIbBaHUKA.

l'eoepagpus: BIaxXHOCTH BO3yXa, BETPBI, 0APOMETpP, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHKE JIBUKEHUH € MCIIOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHHs B TEXHMKE, IOJIIMITHUKY, UCIIOJIb30BaHUE 3aKOHA
COXpaHEHMs MMITy/lbca B TEXHUKE (pakera, BOJOMET M JIpyrue), IBUraTellb BHYTPEHHEIO CropaHusl, napoBas TypOMHA, OBITOBON XOJIOJWIBHUK,
KOH/JULIMOHEP, TEXHOJOIMH IOJIydeHHUs COBPEMEHHBIX MAaTEpUallOB, B TOM YHCIIE HAHOMAaTE€pPHAJOB, U HAHOTEXHOJOTHH, JIEKTPOCTATHUYECKas
3alUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH NMPHUHTEpP, IEKTPOHArpeBareibHble MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
rajbBaHUKa.

11 KJIACC

Paznea 4. DuekTpoanHaMuKa
Tema 3. Maznummnoe none. IneKmpomacHumMHAA UHOYKYUA
[TocrostHHBIE MarHuThl. B3auMoAeHCTBUE TMOCTOSAHHBIX MAarHUTOB. MaruutHOoe mosie. BekTtop wmarHuTtHOW WHAYKIMU. [IpuHUmMN
CYIIEPIIO3UIIMU MAarHUTHBIX MOJed. JINHUM MarHUTHOM MHAYKIMK. KapTrHa JIMHUI MAarHUTHOM MHAYKIIMH TOJI MOCTOSIHHBIX MAarHUTOB.
MarnuTtHOe 1oJie MPOBOJHMKA C TOKOM. KapTWHa NMHUN MHIYKIIMM MarHUTHOTO MOJS JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHMKA, KaTyIIKU ¢ TOkoM. OnbIT Dpcrena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.
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Cuna Amriepa, €€ MOJyJIb U HANpaBJICHUE.

Cuna JlopeHna, e€ MOAysb M HallpaBiieHHe. J[BIKeHne 3apsHKEHHOM YaCTULBI B OJHOPOIHOM MarHUTHOM moJie. PaGora cuisl JlopeHna.

SIBneHue ANEeKTpOMarHuTHOM MHAYKUMU. [lOTOK BekTOpa MAarHUTHOW MHAYKUMHU. OJEKTPOJABIIKYLAS CHJIa MHIYKIUHU. 3aKOH
JJIEKTPOMAarHUTHOM MHAyKuu Papanes.

BuxpeBoe anekrpuueckoe ImoJie. DNEKTPOABMKYIAs CUIa HMHAYKIMM B IMPOBOJHUKE, IBIKYIIEMCS MOCTYNATEIIbHO B OJHOPOJHOM
MarHUTHOM TOJI€.

[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIIUHU. DJIEKTPOABIKYIIAS CHIIa CAMOMHTYKIIHH.

DHeprus MarHUTHOTO THOJISl KATYLIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

Texnuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBbIE MAarHUThI, SJIEKTPOMAarHUTHI, AJIEKTPOJBUraTeNb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS MeYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AIIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIMA MarHUTHOTO TOJIS.

B3anmopeiictBre AByX NPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD IEKTPOJBHXKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYHIIKHA C TOKOM.

WccnepgoBanue AeCTBUS MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnepoBanue sBJIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3pea 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMAZHUNHbIE KONCOAHUA
KonebarenbHas cucrema. CBoOOJHBIE MeXaHWYeckue KosiebaHus. ['apMoHmyeckue kosiebanus. [lepuox, vactora, amrumutyiaa u ¢asza
kosnebaHuid. IlpykKuHHBI MasTHUK. MaTeMaTHuecKuil MasTHMK. YpaBHEHHE TIapMOHMYECKUX KoJjiebanuil. IIpeBparieHue sHeprum mnpu
rapMOHHUYECKUX KOJIeOaHHIX.
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KoneGarenbubiit koHTyp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJeOaHHs B HACATBHOM KOJeOaTeIbHOM KOHTYpEe. AHAJIOTHS MEXIY
MEXaHMYECKUMH U AIEKTPOMArHuTHBIMH KosieOanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B UACATBHOM KOJeOaTeTbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KosieOaHUsAX. BbIHyXIeHHbIe MexaHudeckue KoJjiebanus. Pe3oHaHc. BrIHyXJI€HHBIE 2JIEKTPOMArHUTHBIE
KOJIeOaHuUS.

[lepemennbiit ToKk. CHUHYycOUJANbHBIN NEPEMEHHbIM TOK. MOIIHOCTh NIEPEMEHHOTIO TOKAa. AMIUIMTYAHOE U JECHCTBYIOIEE 3HAYEHUE CUJIBI
TOKAa U HaNpPsHKEHUSL.

Tpancdopmarop. IlpousBoacTBo, mepemadya U TOTPEOIEHUE SIEKTPHUECKOW SHEPruH. JKOJOTUYECKHE PHCKH MPH IPOU3BOJICTBE
anekTpos’Hepruu. KynbTypa ucnoib30BaHus AIEKTPOIHEPTUN B IOBCETHEBHOM KU3HU.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE TPUMEHEHHUE: AIEKTPUUYECKUI 3BOHOK, F€HEpaTOp NEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

NccnenoBanue napameTpoB Kosie0aTenbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

Ha6nronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYK/IEHHBIX KOJIeOaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OciorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HAMPSKEHUS OT BPEMEHH) JIJ1s DJIEKTPOMArHUTHBIX KOJeOaHuH.

Pe3oHaHc nipu nocienoBaTenbHOM COCIUHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U KOHJIECHCATOPA.

Monens JIMHUY 3IIEKTPOINIEpeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH NEPHOJA MANbIX KOJIEOaHH rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue nepeMeHHOI0 TOKa B LIETIH U3 MOCIIEA0BATEIBHO COCIUMHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMaHUMHbLE 6OIHbL

MexaHn4yeckue BOJHBI, ycaoBus pacnpoctpanenus. llepuon. CkopocTs pacnpocTpaHeHus U IjIMHA BOJHBL Ilonepednsie U mpooJibHbIE
BoJIHBL. IHTEepdepeHuys u nuppakuns MeXxaHM4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3Iy4E€HHU JIEKTPOMarHMTHBHIX BOJIH. B3anMHas opueHTanus Bektopos E, B, V B anekrpomMarautHon
BosiHe. CBoifcTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPaK€HHe, IMpejJoMJeHue, mnossipusanus, audpakuus, wuHrepdepenuus. CkopocTb
IEKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpoMarHuTHHIX BOJIH. [IprMeHeHre 3JIeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paguoCBsI3U U TeneBUACHUs. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIBI.

TexHudeckne ycTpONCTBA M IPAKTHYECKOE INPUMEHEHME: MY3BIKAJIBHBIE WHCTPYMEHTBI, YJIBTPAa3BYKOBas IMAarHOCTUKA B TEXHUKE U
MeAULMHE, pajgap, paAuONpUEMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu
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OO6pa3zoBaHue 1 pacrpoCTpaHEHUE NOMIEPEYHBIX U MTPOOIBHBIX BOJIH.

KonebGuomnieecs: Teo Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MPEIOMIICHUS MEXaHUIECKUX BOJIH.

Habnronenue narepdepeHunu u qudpakini MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMILIMTYIOM U 9aCTOTON KOJICOAHHIA.

HccnemoBanue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MTPEIOMIICHUE, OJIIpU3anus, Ju(paKius, nHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeitHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyu cBera. TodeuHblid HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300pakeHui B TUIOCKOM 3epKajie.

[Ipenomnenue cBera. 3akoHBI MpeIOMIIEHHSA cCBeTa. AOCOJIOTHBIM Mokazarens mnpenoMieHus. [lonHoe BHYTpEeHHee OTpa)XKeHHeE.
[IpenenbHBIN yroa NOJHOTO BHYTPEHHETO OTPAKEHMS.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparonie M pacceuBarouiue JUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOsSHHE M ONTHYecKass cuiia TOHKOW mnuH3bl. [locTpoenHue
n300pakeHU B COOMpPAIOLIUX U pacCenBaOIIUX JUH3aX. PopMysa TOHKON JIMH3bL. YBEJIMYEHHE, JaBaeMOe JTMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnosast onrtuka. Uutepdepenumst cBera. KorepeHTHble HMCTOYHMKH. YCJIOBHSI HAOMIOJEHUS MAaKCUMyMOB U MHHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JABYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. JudpakunonHas pemeéTka. Y ciioBue HabMIOeHHS TJIaBHBIX MAKCUMYMOB TPH MaJIeHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuueckue ycTpoilcTBa M NMPaKTUYECKOE MPUMEHEHHUE: OYKH, Jymna, (oToammapar, NPOEKIHUOHHBIN ammapar, MHUKPOCKOI, TEJIECKOIL,
BOJIOKOHHAS ONTUKA, AU(PPAKIIMOHHAS PEHIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpakeHUE U MpeoMiieHre cBeta. OnTuieckue mpuoophl.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens CBEToBOIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Hab6nronenue natephepeHIiny cBera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu cBeta.

[TonyueHue cekTpa ¢ HIOMOLIBIO IPU3MBI.

[TomydeHue criekTpa ¢ HOMOILBIO AU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipu3aiiy cBeTa.
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Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
W3mepenune nmokasaress IpeoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3AX.
Habmonenue nucniepcun cBera.

Pa3nes 6. OcHOBBI cCleMAJILHOM TEOPHH OTHOCUTEIbHOCTH
FpaHI/IIII)I MIPUMCHUMOCTHU KJJAaCCHYECKOM MEXaHHKHU. HOCTy.]IaTI)I CHGHH&HBHOﬁ TCOPHUKU OTHOCUTCIIbBHOCTU: HWHBAPHUAHTHOCTbL MOIYJIA
CKOPOCTH CBETa B BaKyyMe, MPUHIIMI OTHOCUTEIBHOCTH DIHINTEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aMe/JICHUE BPEMEHU U COKPAILlEHUE TTUHBL.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSIL.

Paszpnen 7. KpanToBasi pusuka

Tema 1. Dnemenmuvt KeAHMOBOU ONMUKU

®ortonsl. opmyna [1nanka cBsi3u s3HEepruu GOTOHA C €r0 YaCTOTON. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTie u uccnenoBanne Gorodrpdexra. Onwbitel A. I'. Ctonmerosa. 3akoHs! poTodddexra. YpaBHeHue DinmTelHa 11t GoTtodrddexTa.
«Kpacnas rpanuna» hortodddekra.

JaBneaune cBeta. OnbiTe [1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: (POTOAIEMEHT, GOTOAATYUK, COJTHEUHas OaTtapesi, CBeTOANO.

Jlemoncmpayuu

®doTo3(h(PeKT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO GoTodddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesHuto o -dactunl. Ilnanerapuas monens atoma. Iloctynarel bopa. U3nyuenue u
norjouieHrue GOTOHOB MPH MepPexo/ie aTOMa C OJJHOTO YPOBHS SHEPTUH HA Opyroi. Buabl ciekTpoB. CHeKTp ypoBHEH SHEPIHH aTOMa BOJOPO/IA.

BonHoBrle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckymsipHo-BOJIHOBO Tyaian3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHUE.

Texuuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpeznenenue JUIMHBI BOJIHBI Jla3epa.
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Habnronenue muHeHYaThIX CHEKTPOB M3ITydCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HaGmroienne JTMHEWYaToro CIeKTpa.

Tema 3. Amomnoe aopo

DKCIIEPUMEHTBHI, JJOKA3bIBAIOIIUE CIIOKHOCTH CTpoeHus siapa. OTkpeiTue pagunoaktuBHOCTH. OnbITE Pesepdopaa mo onpepenennio cocraBa
panmoaktuBHOTO M3nMy4yeHus. CBoiicTBa anb(a-, 6eta-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPraHU3MBbI.

OTtkpbiTHE IPOTOHA U HeTpoHa. HyknonHast monens sapa ['eitsendepra—MBanenko. 3apsa saapa. MaccoBoe uncio aapa. M3oTomnsl.

Anbda-pacniaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'aMMa-u3nydyeHue. 3aKoH paMOaKTUBHOTO pacmaja.

OHeprus cBA3U HYKJIOHOB B sifjpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepHbie peakuuu. Jlenenre U CUHTE3 SAEp.

Anepubiit peaktop. Tepmosiaepubiii cunTe3. [IpoOiemMbl ¥ TMEPCHEKTHBBI SACPHONW DHEPIETHKU. OKOJOTHYECKHE AaCTEKThl SAECPHOU
SHEPreTHKH.

OneMeHTapHble YacTALbl. OTKPBITHE TO3UTPOHA.

MeTo 1l HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHIL.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MUpA.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHHE: JO3UMETP, kKamepa BuibcoHa, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOIIUX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUBUKHU

Oranel pa3BUTHA acCTpOHOMMUH. IpHuKIIagHOE 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bup 3Bé3nH0ro Heba. Co3Bes3nus, spkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBHKEHUE.

Conneunas cucrema.

Connue. Cosnneunas axkTuBHOCTh. Mcrtounuk osHepruum ConHua u 3BE34. 3BE3ABI, UX OCHOBHBIE XapaKTEpUCTUKH. Jlumarpamma
«CIIEKTPAJIBHBIM KJIACC — CBETUMOCTBbY». 3BE3bl IVIABHOW IOCJIENOBATEIILHOCTH. 3aBUCUMOCTb «Macca — CBETHMMOCTb» JIs 3BE3] TJIaBHOU
II0CJIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE IPEICTABICHUS O NPOUCXOXKAEHUU U dBoimonuu CoiHna M 3BE3A. DTarmbl
JKU3HHU 3BE3.

Mneunsiii [1yte — Hama Nanaktuka. [lonoxxenne u amxenue Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3zapsl. UEpHblie
JBIPBI B AIpaxX rajJakTHK.

Bcenennas. Paciumupenue Beenennoit. 3akon Xa66uma. Paz6eranue ranaktuk. Teopus bosbiioro B3pbiBa. PennkroBoe u3imyueHue.

MacuraGHast ctpykTypa Beenennoil. MeraranakTuka.
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Hepeménnbie mpoOieMbl acCTpPOHOMUH.

Vuenuueckue nabniooenus

HaGnronenuss HEBOOPYXKEHHBIM TJa30M C HCIOIB30BAaHHEM KOMIBIOTEPHBIX MNPUJIOKEHUN IS OMpPEEICHUsT MOJOXKEHHUS HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEPHOTO MONTyIIapus U IPKUE 3BE3IBI.

HaGmonenus B Teneckon JIyasl, raner, Miewrnoro Ilyrtu.

O0o0maroniee NoOBTOpPeHUE

Ponp pu3uku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON M ITUYCCKOU cdepax ISATCILHOCTH YelIOBEKa, POJib U
MecTO (PM3MKM U aCTPOHOMHUHM B COBPEMEHHOH HaydyHOW KapTHHE MUpA, poJsib (U3MYECKON Teopuu B (HOPMHUPOBAHMM MPEICTABICHUN O
(buznyeckoil KapTUHE MUPA, MECTO (PU3UUECKOM KapTUHBI MUpa B 00ILIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUN O TIPUPOJIE.

MexnpeamerHblie CBS3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 Kiiacce oCyIIECTBISETCS C YUETOM COJAEpKATEIbHBIX MEXIIPEIMETHBIX CBSI3€d ¢ KypcaMu
MaTeMaTHKHU, OMOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnule noHsamus, CBSI3aHHbIE C U3YUYEHHEM METOJIOB HAyYHOTO TO3HAHUS: SBJIEHUE, Hay4HbIM (akT, rumnoresa, ¢puznyeckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOI0IeHIE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHUEe CHUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMH HAa OCH KOOPJHMHAT, CII0)KEHHE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU NI0100Us TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp 1 o0bEma Ted.

buonozus: >nextpuyueckue SIBICHUSI B KUBOW MpUpoJe, KojiedaTeabHbIe IBWKEHUS B JKUBOW MPHPOJE, ONTHUECKUE SIBIICHUS B >KMBOMU
MIpUpPOJIE, ACUCTBUE PaIALIMK HA )KUBbIE OPraHU3MBI.

Xumusa: CTpoeHUE aTOMOB M MOJIEKYJ, KpUCTaUIMYeCcKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHMs KPUCTAUIMYECKON pemIETKH,
CHEKTpalbHBIN aHAJIN3.

l'eoepaghus: MarHUTHBIE MOJIIOCA 3EMIIH, 3aJI€)KH MAaTHUTHBIX PyA, (GOTOCHEMKA 36MHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICEHHH.

Texnonocus: TUHUM 3JEKTPOIEpeiad, T'€HEpaTOp NEPEMEHHOIO TOKa, 3JEKTPOJBUIaTeNb, MHAYKIIMOHHAS M€4b, pajap, pajauoONpUEMHUK,
TeJeBU30p, aHTeHHa, TesnedoH, CBY-neus, NpoeKIMOHHBIH amnapar, BOJIOKOHHAsI ONTHKA, COJTHEeUHas 6aTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA
OcBoenue yuebHoro npeaMera «dusnka» Ha ypoBHE cpeiHero oouiero oopazoBanus (6a30Bblii ypOBEHb) TOJHDKHO 00€CIICUNTh I0CTUKEHUE
CJICAYIOIINX JJUYHOCTHBIX, METAlpPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE pe3yIbTaTbl OCBOCHUA yqe6Horo npeamMeTa «Pu3uKa» JI0JDKHEI 0TpaXaTb T'OTOBHOCTbH U CIIOCOOHOCTh O6yanOHlHXCH
PYKOBOACTBOBATHLCA C(I)OpMI/IpOBaHHOI\/'I BHYTpeHHeﬁ MO3UIHEH JINYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHeHTaHHﬁ, MNO3UTHUBHBIX BHYTPCHHUX
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yOeXICHHI, COOTBETCTBYIOIIUX TPAAULIMOHHBIM IIEHHOCTSM POCCHICKOTrO OOIIECTBA, paCUIMpPEHHE )KU3HEHHOTO OTBITa M ONBITA JCATEIbHOCTH B
IIPOLIECCE pean3al[ii OCHOBHBIX HallpaBJIEHUH BOCIIUTATEIbHON JEATENILHOCTH, B TOM YKCJIE B YaCTH!
1) rpa:k1aHCKOro BOCIMTAHUSA:
c(OPMHUPOBAHHOCTH TPAXKIAHCKOH MO3UIINH 00yJaIOMEerocs Kak akTHBHOTO M OTBETCTBEHHOTO YIEHA POCCUHCKOTO 0OIIeCTBa;
MPUHATHE TPAJIULMOHHBIX 001IEYEIOBEYECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECaxX IpakJIaHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIPABICHHH B 00pa30BaTeIbHOM
OpraHu3anumy;
YMEHHE B3aUMO/IEHCTBOBATh C COLMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLHSAMH U Ha3HAUCHHUEM;
TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESITENbHOCTH;
2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:
c(OPMHUPOBAHHOCTh POCCUMCKON I'PaXIaHCKON MIEHTUYHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, TOCTHKEHUSIM POCCUMCKUX YUEHBIX B 0071aCTH (DPU3UKHU U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;
CIIOCOOHOCTh OIIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,
B TOM YHCJIE B JESTEILHOCTH YYEHOTO;
OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyILIEro;
4) 3CTeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOILIEHUE K MUY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYLIETO (PU3UYECKOI HAayKe;
5) Tpy10BOr0 BOCIIUTAHUSI:
MHTEPEC K PazIU4HbIM cdepaM MpodhecCHOHATBbHON NesSTeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C (DM3UKOM U TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peanu3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIE TIIAHBI;
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO B 00JIaCTH (PU3UKU HA IPOTSHKEHUU BCEH YKU3HMU;
6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUSI:
c(OpPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, OCO3HAHHE TNI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM;
IJIJAHUPOBAHUE U OCYILIECTBICHHUE IEHCTBUI B OKPYXKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS 1I€JIe yCTOMUMBOTO pa3BUTHUS YEJIOBEUECTBA;
paciupeHue omnbITa AeSITENbHOCTHA YKOJIOTUYECKOI HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH MO (DU3HKE;
7) HEHHOCTH HAYYHOI'0 MO3HAHUS:
c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA (PU3HUECKOI HAYKH;
0CO3HaHME IEHHOCTHU Hay4YHOH /1€ TeIbHOCTH, TOTOBHOCTh B IPOIIECCe U3YYEeHUS! (PU3UKU OCYLIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO
NEeSATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATDBI
ITo3naBaTenbHBIC YHHBEPCATbHbIC Y4eOHbIE JeHCTBUSA
ba3oBrble 1ornyeckue 1eHcTBHUA:
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CaMOCTOSTENIbHO (DOPMYIHPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

ONPEEIATh LENIN JESITENbHOCTH, 3aJjaBaTh IapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKUX SBICHUSIX;

pa3pabaTbIBaTh IJIaH PEHICHUS IPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIINUXCS MAaTepUATbHBIX U HEMaTepUAIbHBIX PECYpPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IHTATOB LEJSIM, OLIEHUBATh PUCKU MOCIEACTBUM JI€ATEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATE PA0OTY B YCIOBHSIX pPEabHOIO, BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMO/IEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble nccienoBarebckme 1eiCTBUS:

BJIIETh HAyYHOI TEPMUHOJIOTHEN, KIIFOUEBBIMH MOHATUSAMU U METOAaMHU (PU3HUECKON HAYKU;

BJIQJIETh HABBIKAMHU Y4€OHO-HCCIEIOBATENbCKOW M MPOEKTHOM JEsTeNbHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB peUIeHU 3a/1a4 (PU3NYECKOTO COACPKaHMsI, TPUMEHEHUIO PA3INYHBIX METOI0B MTO3HAHUS;

BJIJIETh BUJAMH JEATEIHHOCTU IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIpeTalud, MpeoO0pa3oBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX
y4eOHBIX CUTYaIUsIX, B TOM YHUCIIE [IPU CO3JaHUH yU4eOHBIX POEKTOB B 00J1acTH (U3UKH;

BBISIBJISITh NIPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTYaJIM3UpPOBATh 3ajlady, BBIABUIaTh TUIOTE3y €€ pelIeHMs, HaXOJWTb apryMEHThl JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATH MOJIYUYECHHBIE B XO/I€ PEIICHUS 3aJaul Pe3yabTaThl, KpUTHUYECKU OL[EHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE
B HOBBIX YCJIOBHSX;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM IEATEILHOCTH, B TOM YUCIIE IPU U3yYEHUU (QU3UKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAHUSA N0 (QU3UKE B MPAKTUUECKYIO 00JaCTh KU3HEICATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBI/IBUT'aTh HOBbIE UJIECH, PEAIaraTb OPUrHHAIbHbIE IOJIXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 3aJjauHl, JONYCKAIOLIUE aIbTePHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanmeii:

BJIaJIeTh HaBbIKAMU MOJy4eHUs MHGOpMALMKM (U3MUECKOTO COAEP/KAHUS U3 MCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYILIECTBIAThH
MIOMCK, aHAJIN3, CHCTEMATU3aUI0 U HHTEPIPETalii0 HHPOPMALIUU PAa3IMUHBIX BUJOB U (OPM IIPEICTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMAIINH;

UCIOJb30BaTh CPEACTBA HH(OPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B pEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHU3allMOHHBIX 3a/a4 ¢ coOiroieHueM TpeOOBaHUM 3PrOHOMUKH, TEXHUKHM O€30MAaCHOCTH, TMTHEHBI, PecypcocOepeKeHMsl, MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPKAHUS B PA3IUUHBIX opMaTax ¢ ydéToM Ha3HauYCHHs HH(OPMALIUU U 1IeJIEBON ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY NPEICTABICHUS U BU3yaIN3aLlUH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JeHCTBHUSA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PM3UKU U BO BHEYPOUHOH JIEATEIHLHOCTH;
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pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAllUi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHUs C UCIOJIb30BAHUEM S3BIKOBBIX CPEICTB;

IIOHUMAaTh U UCHOJIb30BaTh NPEUMYILIECTBA KOMaHIHON U HHAUBUAYAIbHON pabOThI;

BBIOMPATH TEMATHUKY M METO/IbI COBMECTHBIX IEMCTBUH C y4ETOM OOIINX WHTEPECOB U BOZMOYKHOCTEH KaXKJOT0 YJIeHA KOJIJICKTHBA;

IIPUHUMATH €M COBMECTHOM JEATEIIBHOCTH, OPraHM30BbIBATH M KOOPAMHHUPOBATH JEUCTBHs IO €€ NOCTHKEHHIO: COCTAaBIATH ILIAH
JNEUCTBUM, pacpeeaTh POl ¢ yUETOM MHEHUN YHaCTHUKOB, 00CYK1aTh PE3y/IbTaThl COBMECTHOM paboTHI;

OILICHMBATh KAYECTBO CBOETO BKJIAJA U KAXKJOI0 yJaCTHUKA KOMaH/bl B OOIINN Pe3ynbTaT M0 pa3pad0TaHHBIM KPUTEPHUSIM;

IIpeAJIaraTb HOBbIE POEKTHI, OLEHUBATh UJAEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHO CTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMYECKOE IOBEIEHUE B PpA3IUYHBIX CHUTyalUsX, HpPOSBIATH TBOPYECTBO U BOOOpakeHUE, OBITh
VHHUIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIE YUeOHBbIE AeliCTBUA
Camoopranuszanms:
CaMOCTOSITEIIBHO OCYIIECTBIIATh IMO3HABATEIBHYIO JCATECIBPHOCTh B 00MacTH (M3MKU W aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTaBUTHh U
dhopmyaupoBaTh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITSIIBHO COCTABJIATH IUIAH PEIICHUS PAcUYETHBIX M KAYeCTBEHHBIX 3ajad, IUIaH BBITIOJHEHHS NPAKTHYECKOH paboOThl ¢ y4éTOM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHHIA;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
JIeNIaTh OCO3HAHHBINA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO JPYIUIUU B 00JacCTH (U3MKH, IMOCTOSHHO IOBBIINIATH CBOMl 0Opa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISM;
BIIIETh HaBBIKAMH MO3HABATENbHON peduieKcuH KaK OCO3HAHUS COBEPIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJIbTATOB U
OCHOBAaHMUI;
UCI0JIb30BaTh MPHUEMBI peIIeKCHU IS OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;
MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH.

19



B mporecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPaMMBbI MO (pU3MKE ISl YPOBHS CpeqHero oOmiero oOpa3oBaHUS Yy
00yJaronuXxcs COBEPIICHCTBYETCS IMOIIMOHAIBHBIN HHTEJUICKT, IPEIOoJIararoimuil ChOPMUPOBAHHOCTD:

CaMOCO3HAHHS, BKIIFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BHJICTh HAINPABIICHUS PAa3BUTHUS COOCTBEHHOU
SMOLIMOHAIBHO c(epbl, OBITh YBEpEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKJIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh
aJanTHPOBATHCS K AMOIIMOHAILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONIEH CTPEMJICHHUE K JOCTHXKCHHIO LIETH U YCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBAThH
HCXOJI U3 CBOMX BO3MOKHOCTEH;

AMIIATHUH, BKIIIOYAIOIIEH CIOCOOHOCTHh MOHWMATh 3MOIIMOHAIBHOE COCTOSHUE APYTHUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COITMAIPHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTUMH JIIOJbMH, 3a00THUTHCS, MPOSBIATH MHTEPEC U
paspeniath KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenust B 10 kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh C(HOPMUPOBAHHOCTH y OOyUAOIIUXCS
YMEHUN:

JIEMOHCTPHUPOBATH HA MIPUMEPaX POJIb U MeCTO (pU3UKH B (DOPMUPOBAHUHN COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTHUH, B TPAKTUYECKOU IEITEIBHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIIBI IPUMEHEHUSI U3Y4EHHBIX (U3NYECKUX MOJelNeii: MaTepuaibHas TOUKa, UHEepLUaabHas cUCTeMa OTcuéTa, abCOMIOTHO
TBEpAOE TEJO, UACATBHBIN ra3, MOJEIN CTPOEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIIEKTPUUECKUM 3apsi/l IPU PEeIIeHUN (PU3NUECKUX
3a1ay;

pacrno3HaBaTh (u3MYecKHe SBJICHHS (MPOlLecChl) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSPHO-KHUHETUYECKOW Teopuu
CTPOEHUS BEIIECTBA U JIEKTPOIMHAMHUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABMKEHUE, CBOOOHOE NaICHHE Tel, IBUKEHHUE 110
OKPYKHOCTH, MHEpLUs, B3auMoeiicTBue e, 1uddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX Tel, U3MEHEHHE 00bEMa T el
IIpU HarpeBaHUU (OXJIAXKICHUH), TEIUIOBOE paBHOBECHE, UCIApEHUE, KOHICH AU, [IJIaBJICHHe, KPUCTAIN3alusl, KUTIEHHE, BIIaXXHOCTh BO3AYXa,
MIOBBIIICHUE JABJICHHS T'a3a IIPU €r0 HarpPEBAHUM B 3aKPBITOM COCYZE, CBSI3b MEX/1Y IIapaMETPaMK COCTOSIHUS ra3a B U30IIPOLIECCAX, DIIEKTPU3 alus
TeJl, B3aMMO/ICHCTBUE 3aps/I0B;

OTHCHIBATh MEXAaHUUECKOE JIBIKEHUE, UCTIOJB3Ys (PM3MUECKUEe BEIMYUHBI: KOOPAMHATA, MyTh, IIEpEMEIIeHUEe, CKOPOCTh, YCKOpEHHUe, Macca
Tena, cujla, UMITYJIbC Tela, KWHETUYEeCKasi SHEeprusi, MOTEHIMAllbHAs SHEPTUs, MEXaHU4ecKasi paboTa, MexaHu4ecKasi MOIIHOCTbh; MPU OMHCAaHUU
MPABUJIBHO TPAKTOBaTh (PU3UYECKUN CMBICI UCTOIb3yEMbIX BEJIMYUH, UX 0003HAUECHUS U €AMHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;

OTIHMCHIBATh M3YUEHHBIC TEIJIOBBIE CBOMCTBA TEJ W TEIUJIOBHIE SIBJICHHS, UCIIONB3Yysl (PU3UUECKHe BEIMYUHBI: JaBICHUE ra3a, TeMIeparypa,
CpelHssl KHHETHUYECKasi YHEPTUsl Xa0TUYECKOTO JIBUIKEHHS MOJIEKYJ, CPEIHEKBAPATUUHAA CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHH S5l
sHeprusi, pabota rasa, ko3(pPUIHMEHT MOJae3HOro ASUCTBHS TEIJIOBOTO JBHUTATElNs, MPHU OMHMCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUI CMBICI
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UCTOJb3YyEeMBbIX BEJIWYMH, WX OOO3HAYCHUS WM EIUHULBI, HAXOAUTH (DOPMYJBI, CBS3BIBAIOIIME MAHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIMYHMHAM;

OTIHMCBHIBATH M3YYEHHBIE 3JCKTPUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUYECKUE SBICHUS (TIPOLIECCHI), UCTIONB3YS (PU3UYECKHE BEIUYHHBI:
IIEKTPUUECKUM 3apsi]l, JIEKTPUUECKOE M0JIe, HaIPsXKEHHOCTD MOJIsA, MOTEHIMAJI, Pa3HOCTh MOTEHIMAJIOB; PU ONKMCAHUU NPABUIBHO TPAKTOBAThH
(U3NIECKUN CMBICI UCTIOIBb3YeMBIX BEJTMUNH, UX 0003HAUYCHUS U €AMHUIIBL; YKAa3bIBATh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIIMYHHY
C IpYrUMH BEJIUYUHAMU;

aHAJIN3UPOBATh (PU3HUECKUE MPOIIECCH U SIBJICHUS, UCIIOJIb3Ys (PU3NUECKHE 3aKOHBI U NMPUHIUIBL: 3aKOH BceMupHoro tarotenus, I, 11 u 111
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW HHEpPruM, 3aKOH COXpPAHEHHUS WMITYJbCA, NPUHIUI CYNEPHO3ULUN CUJI, HPUHLUI
paBHOMpPABUs MHEPLHATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b CpPEIHEH
KMHETUYECKOW SHEpruu TEIUIOBOTO JBMXKEHUS MOJEKY1 ¢ aOCONIOTHOW TemIepaTypou, HEpBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO0 3apsizia, 3akoH KynoHa, mpu 3ToM pas3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €M0 MaTeMaTU4YECKOE BBIPAXXKEHUE U YCIOBUS
(rpaHu1Bl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TNPUHIMIBI ACUCTBUS MAIlMH, NMPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3iauyaTh YCJIOBHS HX 0€301acHOro
WCI0JIb30BAaHUS B TOBCEIHEBHOM JKU3HH;

BBITIOJIHATh AKCIEPHUMEHTHI [0 MCCIIEI0BAHNI0 (PU3MUECKUX SIBICHUNM M MPOLECCOB C MCIMOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIH,
nmpu 3ToM (GOPMYIUPOBATH MPoOIEeMy/3aady U TUIOTE3Y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000D yAOBaHUS,
IIPOBOJIUTH ONBIT U (POPMYITUPOBATH BBIBOIBI;

OCYILIECTBIISATh HPSMbIE U KOCBEHHbIE HM3MEpeHHs (U3NYECKUX BEJIWYMH, MPH ATOM BbIOMpPATh ONTUMAIBHBIA CIIOCOO H3MEpEHUs U
HCII0JIb30BATh N3BECTHBIC METOIBI OLIEHKU MOTPEIIHOCTEH N3MEPECHMUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMHM BEIMYMHAMU C HCIOJIb30BAHMEM MPSIMBIX HM3MEPEHHUH, IMPHU 3TOM KOHCTPYHPOBATH
YCTQHOBKY, (PMKCUPOBATh PE3yJbTAaThl MOJIYYEHHOM 3aBHUCHMOCTH (U3MYECKUX BEJIMYMH B BUJE TaOMUIl M IpaduKOB, AenaTh BBIBOIBI IO
pe3yspTaTaM UCCIEIO0BAHMUS;

coOuroaTh nmpaBuiIa 0€30MacHOro TpyJa IpU MPOBEJEHUN MCCIEJOBAHUI B paMKaxX yueOHOI0 SKCIEpUMEHTa, y4eOHO-UCCIIe10BaTEeIbCKON
U IIPOEKTHOMH JESITeIbHOCTH € MCII0JIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U Ja00paTOPHOTo 000py10BaHMS;

pemaTh pacyE€THbIE 3a/a4M C SIBHO 33JaHHOW (M3MUYECKOW MOJENbIO, UCIOIb3Ys (PM3MUECKUE 3aKOHBl M IPUHIIMIIBI, HA OCHOBE aHalIM3a
yCIOBHS 33a4M BbIOMPATh (PU3MUYECKYIO MOJENb, BBIIENATh (PU3MUECKHE BEIMYMHBI U (POpMYsbl, HEOOXOAUMBIE A €€ peleHHs], MPOBOAUTh
pacy€Thbl ¥ OLIEHUBATh PEAIbHOCTD MOJIyY€HHOIO 3HaUeHUs! (PU3UUECKON BETUYMHBI;

pelaTh KauyeCTBEHHbIE 3aJjaud: BBICTPAUBAaTh JIOTUYECKH HENPOTHBOPEUMBYIO LIETIOYKY PACCYKIEHUH C ONOPOM Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCTOJb30BaTh MpPH pEUIeHWH Y4YeOHBIX 3aJad COBpEMEHHble HMH(OPMAIMOHHBIE TEXHOJOTHUM JJsl MOWCKA, CTPYKTYpPUPOBaHMS,
UHTEpOpETallMi M MPEICTaBIEeHUs y4yeOHON M HaydHO-TIOMYJISpHOW HHGOpMAalWH, MOJYYEeHHON W3 pa3lUYHbIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

NPUBOANUTH MPUMEPHI BKIAJa POCCUHUCKUX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHUE IMPOLIECCOB OKPYXKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

21



MCIOJIb30BATh TEOPETUUECKUE 3HAHUSA 10 (PU3KKE B MOBCETHEBHOM JKM3HU /ISl oOecnieueHus: 0€3011acHOCTH MPU 00palleHuy ¢ mpubopamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, JUIS COXPAHEHHUS 3/I0POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAIOIEeH cpejie;

paboTaTte B TpyIIe C BBHIMOJHEHHEM pPA3IMYHBIX COLMAIBHBIX pOJICH, IUIAHUPOBATh PAa0OTy TPYIIBI, PAIOHAIBHO PaCIpPEAeIATh
00s3aHHOCTH W IUTAHUPOBATH JICATEIHHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, QJICKBATHO OIICHWBATHh BKJIAJ KaXKJIOTO W3 YYACTHHUKOB T'PYIIBI B
pellIeHre paccMaTpUBaEeMON MTPOOIIEMBI.

K xonmy oOyuenust B 11 kJjacce npeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXXaTh CPOPMHUPOBAHHOCTH Y OOyUIAIOIIMXCS
YMEHUN:

JIEMOHCTPHUPOBATH HA MPUMEPaAX POJIb U MeCTO (PU3UKH B (POPMUPOBAHUHN COBPEMEHHON HAYYHOW KapTUHBI MUPA, B pPa3BUTUH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOM JCITEIbHOCTH JTFOJCH, IIETOCTHOCTh U €IMHCTBO (PU3UYECKON KapTHUHBI MUPA;

YUYUTHIBATh TPAHUIIBI MPUMEHEHHS U3YYCHHBIX (PU3MUECKHX MOJIETCH: TOUSUHBIN JJEKTPUUYCCKUN 3apsii, JIyd CBETa, TOYCUHBIH HCTOYHHUK
CBeTa, siIepHasi MOJIEJIb aTOMa, HYKJIOHHAsI MOJIeJIb @aTOMHOTO Si/jpa MPH pellieHnu GU3NYECKUX 3a/]ad4;

pacro3HaBaTh (U3WYECKHE SBJICHHS (TPOILECCh])) W OOBSACHATHP WX HA OCHOBE 3aKOHOB SJIEKTPOJAMHAMUKM W KBAHTOBOW (DU3HKHU:
AJIeKTpUYecKasi MIPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aWUMOJECWCTBHE MAarHMWTOB, AJIEKTPOMAarHUTHAs
WHIYKIUS, IEHCTBHE MAarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM M ABMXKYITUNCS 3apsijl, SJIEKTPOMAarHUTHBIC KOJICOAHUS W BOJIHBI, TPSIMOJIMHEHOE
pacnpocTpaHeHue CBeTa, OTpaxXeHHe, npejaoMiieHne, MHTephepeHtns, Tudpakiys 1 NoJsIpu3alus CBeTa, IUcIepcus cBeTa, (POTOAIEKTPUIECKHUMA
abdext (dhoTodrddekt), cBETOBOE MaBlICHHE, BO3HUKHOBEHHE JIMHEMYATOTO CIIEKTpa aTroMa BOJIOPOJa, E€CTECTBEHHAas M WCKYCCTBEHHAas
PaMOaKTUBHOCTE;

OTHCHIBATh U3YUYEHHBIE CBOMCTBA BEUIECTBA (IEKTPUUECKUE, MATHUTHbBIE, ONTHYECKHE, IJEKTPUUECKYIO MPOBOAUMOCTh PAa3IMYHBIX CPel) U
AIIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCTONb3Yysd (U3NYECKUE BEITUUYMHBI: SJIEKTPUUYECKUI 3apsl, Cuila TOKa, 3JIEKTPUYECKOe HaIpsHKEHHUE,
AIIEKTPUYECKOE COMPOTHUBIICHHUE, PA3HOCTh MOTEHIIMANIOB, 3JEKTPOJBMKYILAs Ccuila, padoTa TOKa, MHAYKIMS MarHUTHOTO TOJs, cuiia AMIiepa,
cwia JlopeHna, MHAYKTUBHOCTb KaTYIIKH, SHEPrUs AJIEKTPUUYECKOrO0 M MArHUTHOTO TOJIeH, MepuoJl M YacToTa KoseOaHuil B KojeOaTelbHOM
KOHTYp€, 3apsij ¥ CHJIa TOKa B MPOIIecce rapMOHMUYECKUX AJIEKTPOMArHUTHBIX KoseOaHui, (POKyCHOE pacCcTOSHUE U ONTHYECKask CUJIa JIMH3bL, IPU
ONMHMCAHUU MPABWJIBHO TPAKTOBATh (DM3UYECKUN CMBICT HCIHOJIb3YEMbIX BEIWYMH, WX OOO3HAu€HUS W EAMHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

ONHCHIBATh U3yYCHHbIE KBAaHTOBBIC SIBJICHUS M MPOIIECCHI, UCTONb3Ys (PHU3HUECKHUE BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YaCTOTa CBETA, SHEPTUs U UMIYJbC (POTOHA, EPUOJ MOIypacHaia, YHEPTUs CBSA3H AaTOMHBIX sJIEp, IPH OMUCAHUH NMPABUIIHHO TPAKT OBATh
(bu3nyecKuil CMBICT UCTIOIB3YyEMbIX BEIMYMH, UX 0003HAUYEHHUS U €IUHULIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PM3MUECKYIO BETUUYUHY
C IPYrUMH BEIMYMHAMHU, BEIYUCISATEH 3HAYCHHE (PU3HMUECKON BEIUYUHBL;

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHI U SBICHUS, UCTIOIB3Yd (PU3NUYECKUE 3aKOHBI U MPUHIUIMBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEILHOTO
U MapajulelIbHOTO COEIUHEHUsS MPOBOAHMKOB, 3akoH Jxoyms—JleHua, 3akOH SJEKTPOMAarHUTHOW MHAYKUWH, 3aKOH MPSIMOJMHEHHOTO
pacipoCTpaHEHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE DUHINTEeHHA A PoTodPdeKTa, 3aKOH COXpaHeHHS
SHEPTrUM, 3aKOH COXPAHEHUS HMIYJIbCa, 3aKOH COXPAHEHHS SJIEKTPUYECKOro 3apsjia, 3aKOH COXPAHEHHs MacCOBOTO yucia, nmoctyiaatsl bopa,
3aKOH PaJUOAKTHBHOTO pacrajga, MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAXKEHHE U YCIOBUS
(rpaHuLbl, 06JIACTH) TPUMEHUMOCTH;
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OMPpCACIIATH HAITPABJIICHUEC BCKTOPA UHAYKIIMA MArHUTHOTO IOJIA ITPOBOJHUKA C TOKOM, CHUJIbI AMHepa U CUJIBI HopeHua;

CTPOUTH U OIIMCHIBATh N300pakEHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBIIIOJIHATE SKCHCPUMCHTHI 110 UCCIICI0BAHUIO @HBHHGCKI/IX SIBJICHUHN U IMpoHECCOB C UCIOJBb30BAHUCM IHPSAMBIX U KOCBCHHBIX H3MCpCHHfI:
npu 3ToM (GOPMYIHPOBaTH MPoOIEMy/3a1ady U THIOTE3y y4eOHOTO SKCIEPHMEHTa, COOMpaTh YCTAHOBKY M3 IIPEIUIOKEHHOTO 00OpYIOBaHUS,
IIPOBOJUTH ONBIT U (OPMYIUPOBATH BBIBO/IBL;

OCYIICCTBJIATL MPAMBIC W KOCBCHHBIC HU3MCPCHHA (1)I/ISI/I‘ICCKI/IX BCJIMYHH, IIpU O2TOM BI)I6I/IpaTI) ONTUMAaJbHBIA CII0CO0 U3MCPCHUA H
HCIIOJIB30BaTh U3BECTHBIC MCTOAblI OLICHKHU HOFpGHIHOCTCfI H3MepeHHﬁ;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJb30BAaHMEM IMPSAMBIX H3MEPEHMH: NpPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBHCHUMOCTH (PU3MYECKMX BEJIWYUH B BUJE TaONMIl U TpaHKOB, J€NaTh BBIBOJBI MO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOuroaTh mpaBuia 0€30MaCHOTO TPyAa MPHU NMPOBEACHUN UCCIIEIOBaHUI B paMKaX ydeOHOIO SKCIEPUMEHTA, y4eOHO -UCCIe0BaATEIbCKON
Y IPOEKTHOM JIESATEIIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPONCTB U JIaOOpaTOPHOTO 000PYAOBAHNUS;

peuaTtb paC'-IéTHI)Ie 3a1a4u C sSIBHO SaHaHHOﬁ (1)I/I3I/I'-IGCKOI\/’I MOJCIIbIO, UCIIOJIB3Ys (1)H31/I‘-I€CKI/IG 3aKOHBI U MMPUHIUIIBI, HA OCHOBC aHalin3a
yCIIOBHUSA 3a7jauu BBIOMpaTh (PU3UYECKYIO0 MOJEJIb, BBIACIATH (DU3MUYECKUE BEIUYUHBI U (HOPMYIIbI, HEOOXOUMBIE A €€ pelieHus, TPOBOAUTD
paC'-IéTI)I 1 OICHUBATH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAYCHUA CbI/ISI/I‘—IeCKOf/i BCJIMYHUHBI,

peniaTh KauyeCTBEHHBIE 3aJa4M: BBICTPAWBaTh JIOTHYECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYXKIACHUN C ONMOPOM HAa WU3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJb30BaTh IPU PEUIEHWH Y4YEOHBIX 3aJad COBpPEMEHHble HMH(OPMAIIOHHBIE TEXHOJOTHUM JJsl IOWUCKA, CTPYKTYpPUPOBAaHM,
UHTEpPIpPETallMd M MPEICTABICHUS y4eOHOM M HaydHO-TIONMYJISIpHOW HHGOpPMALUH, IMOJYYEHHOH W3 pa3IM4YHbIX HCTOYHUKOB, KPUTHYECKU
aHAJM3UPOBATh M0Jy4aeMyI0 HH()OPMAILHIO;

OOBSICHATh NPUHLMIIBI ASHCTBUS MAIIMH, PUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3ziavyaTh yCIOBUs MX 0€30IaCHOTO HCIOJb30BaHUS B
IIOBCETHEBHOM JKU3HU;

IPUBOANUTH IIPUMEPHI BKJIAJa POCCUNCKUX U 3apYOEkKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOIIEro
MUDA, B pPa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B NOBCETHEBHOM KU3HU 71 oOecnieueHus: 0€30I1acHOCTHU P 00pallleHuu ¢ mpubdopaMu U
TEXHUYECKUMHU YCTPOICTBaMHU, JUIsl COXpAHEHUs 310pPOBbs U COOJIFOJIEHHUS HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKaIoLIeH cpere;

paboTaTte B TIpyIIe C BBINOJHEHUEM pPAa3IMYHBIX COLMAIBHBIX pOJIEH, IJIaHMPOBAaTh PAa0OOTy TPYIMIbI, PALMOHAIBHO paclpeneisaTh
0053aHHOCTH ¥ IUIAHUPOBAThH JESATEIbHOCTh B HECTAHJAPTHBIX CUTYaLUSX, aJ€KBAaTHO OLIEHWBATh BKJAJ Ka)XJOT0 M3 YYaCTHUKOB TPYMIbI B
peleHre paccMaTpuBaeMOi pOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJumnuecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpakTieckie (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHMUSI
1.1 ®u3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bubmaorexa [IOK
' https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bubmoreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlunamika ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIESCTBA. 5 bu6mmoreka [JOK
' daz30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 OnexTpocTaThKa 10 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f41bf72

ITocTosiHHBIN dneKTpudecKuid TOK. Toku B

bubmuoreka [IOK

4.2 Pa3IUYHBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoJsnmuecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpaxTiueckne (uu¢pposrIe)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pazpnea 1. QJIEKTPOJANHAMUKA
11 MaruautHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHJTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe 1 JIEKTPOMArHuTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIbHOCTH
31 OCHOBBI CIEIMATIBHOW TE€OpUU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
N bubnmuoreka [JOK
4.1 DJIEeMEHTHI KBaHTOBOW ONITUKHU 6 https://m.edso0.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoetne atoma 4 https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SAPO

5

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U acTPOPU3UKU 7 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OGOBIIAIOILIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 4 Etﬁlgg?/(gzlazc%(.)rﬁﬂ f41c97¢
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

27


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

MHUHHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJIEPAIIUA
MuHuCTEpPCTBO 00pa30BaHusl, HAYKH U M010a¢:xu Pecnnydaukn Kpbim
AnpvmunucTpauusa Coserckoro paiiona Pecnyoiaukn Kpbim
MBOY '"Hekpacosckas CII"

PACCMOTPEHO COT'JTJACOBAHO YTBEPXJIEHO
Ha 3aceganuun MO 3amecTuTenb JUPEKTOpa Hupexrop

H.H.AmumoBa N.A. Benepuna M.M.bopucesny
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KoanuyecTBo yacoB

[ara usyyenus

Ne
u/n Tema ypoka Beero Kp IIp p
IJ1aH ¢akr

1 ®dwusnka — Hayka o nmpupoje. HaydHbie MeTo 1bI TO3HAHUS OKPY)KAIOLIETO MHUPa 1 04.09

2 Ponp u mecto qlmqul B (i)OpMI/IpOBaHfH/I COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, 1 06.09
B MPAKTHUYECKON NEATEITLHOCTH JIFOACH

3 Mexanudeckoe aBuxeHne. OTHOCUTEIILHOCTh MEXaHMYECKOTO JBUKEHUS. 1 11.09
[lepemenienue, CKOPOCTh, YCKOPEHHE

4 PaBHOMEpHOE MPSMOTMHEWHOE JIBIKEHHE 1 13.09

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBUYKEHUE 1 18.09

6 CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS 1 20.09

7 KpuposmHeiinoe neuxenue. J[BrmkeHne MaTepHaIbHON TOYKH 110 OKPY>KHOCTH 1 25.09

8 [Ipunnun otHOCcUTENnbHOCTH ["anunes. iHepuuaibHble CHCTEMBI OTCUETA. 1 2709
ITepBriit 3akoH HproTOHA

9 Macca tena. C}/IJ‘Ia. [Tpunuun cynepno3unmu cui. Bropou 3akon HeroToHa jyist 1 02.10
MaTepUaIbHOW TOUKH

10 Tperun 3akoH Hbr0TOHA 117151 MAaTEpPHAIBHBIX TOUYEK 1 04.10

11 3akoH BceMHpHOTO TArotenus. Cuna TspkecTu. [lepBast kocmMuyeckas CKOpOCTh 1 09.10

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1 11.10

13 Cuna tpenus. Koapduuuent tpenus. Cuna conpoTHBICHUS TP IBUKEHUH Tea 1 16.10
B JKUJIKOCTHU WJIH Ta3e

14 [TocTynarensHO€ ¥ BpanarenbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea. 1 18.10
MowmenT cuisl. [lnedo cuiel. YcioBust paBHOBECHS TBEPAOTO TEIA

15 NMmynsc MaTepuanbHOM TOUYKH, CUCTEMbBl MaTepUAIbHBIX TOUYEK. IMITyIbC CHIIBI. 1 2310

3aKkoH COXpaHCHU NMITYJIbCA. PeakTtuBHOE ABMKEHHE
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PaboTa 1 MmoutHOCTH critbl. KuHeTnueckasi sHeprusi MaTepuaibHON TOUKH.

16 . 1 25.10
Teopema 00 U3MEHEHNH KHHETHYECKOW SHEPTUU

17 [TorenumanpsHast sHeprus. [loTeHnManbpHas sHEpPrus ynpyro 1epOopMHUPOBAHHO U 1 06.11
npyxuHsbl. [loTeHManbpHas YHEPTUs Tena BOIM3H MOBEPXHOCTH 3eMIIH
[ToreHumansHbIe U HENOTEHIMATIbHBIE CHITBI. CBsI3b paOOTHI HETIOTEHITUAIBHBIX

18 CHJI C UBMEHEHNEM MEXaHUYECKOUW SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUS 1 08.11
MEXaHMYECKOHW dHEPTHH

19 Ha6opaTopHai1 pabota «VccnenoBanue cBsizu pabOTHI CUIIBI C U3BMEHEHHEM 1 13.11
MEXaHMYECKOW SHEPTHH Tella Ha MPUMEPE PACTSHKEHUSI PE3HHOBOTO JKI'YTay

20 KonTponsnas pabora no teme «Knnemartuka. JluHamuka. 3aKOHbI COXpaHEHUS B 1 15.11
MEXaHHUKE»

21 OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KHHETHYECKOH TeopuH. bpoyHOBCKOE 1 2011
nsuxenue. Auddysus

22 Xapakrep HBHXC?HH I/IPSaI/IMO,I[eI‘/'ICTBI/Iﬂ YacTHIl BelecTBa. Moienu cTpoeHust 1 2211
ra3oB, )KUJKOCTEH U TBEPIBIX TEJ

23 Macca monekyin. KomnuectBo BemectBa. [loctossHaas ABoraapo 1 27.11

24 TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp 1 2911
Henscus

25 Nneanpubiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT 1 04.12

26 AOGcoutoTHas TeMIlepaTypa Kak Mepa CpeHeld KNHEeTUYECKOW SHEPIUH JABHKECHUS 1 06.12
MoJIeKyJ1. YpaBHeHue MenaeneeBa-Knanelipona

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 1 11.12

28 JIaGopatopHas pabota «MccienoBanue 3aBUCUMOCTH MEX]ly TapaMeTpamMu 1 13.12
COCTOSIHUS pa3pEeKEHHOI0 razay

29 W3onporieccsl B H€IBHOM Ia3e U UX rpaguueckoe npecTaBiIeHne 1 18.12
BHyTpeHHss SHEpPTUs TePMOJIMHAMUYECKOUW CUCTEMBI U CIIOCOObI €€ N3MEHEHHUS.

30 KonuuectBo TemnoTsl 1 pabota. BHyTpeHHsIs SHEpTrusi 0JHOATOMHOTO 1 20.12
UJealbHOTO rasa

31 Buab! Tenonepenaun 1 25.12
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VY nenbHas TEIUIOEMKOCTh BelecTBa. Kom4ecTBo TEIUIOTHI IPH TEIIonepeaye.

32 o 1 27.12
AnrabaTHBIN MTpo1ecc

33 [IepBrlii 3aKOH TEPMOJMHAMMKH M €0 IPUMEHEHHE K N30IIpoLieccam 1 15.01

34 HeobpaTumocTs Tipo1ieccoB B pupoae. Bropoi 3akoH TepMOIMHAMUKA 1 17.01

35 [punnun aeiicteus u KI1J{ TenioBoil MannHel 1 22.01

36 I{ukn Kapno u ero KITJ] 1 24.01

37 DKOJIOTHYECKHE MPOOJIEMBbI TEIIJIOOHEPT€THKU 1 29.01

38 O6o6maromuii ypok «MouekynspHas puznka. OCHOBBI TEPMOTTHAMUKHI) 1 31.01

39 KonTtponbHas padota o teme «Momnekymspaas ¢pusuka. OCHOBBI 1 05.02
TEPMO THHAMHUKI

40 [TapooOpazoBanne u KoHACHCaNMs. Vicmapenne u KurneHue 1 07.02

41 AGCOI0THAs M OTHOCHUTEJIbHAS BIAKHOCTh Bo3ayxa. HachlleHHbli map 1 12.02

42 TBeépnoe teno. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOIHS CBOUCTB 1 14.02
kpuctayioB. XKuakue kpuctauibl. CoBpeMEHHbIE MaTepHAaIIb

43 [InaBnenue u KpucTauM3anus. Y aeibHas TerioTa miasiaeHus. Cyomumanms 1 19.02

44 VYpaBHeHUE TEIJIOBOro OanaHca 1 21.02

45 DneKkTpu3aIys Tel. DICKTPUICSCKUH 3apsl. J(Ba BHaa SJIEKTPUISCKUX 3apsI0B 1 26.02

16 [IpoBOTHUKY, AUANEKTPUKU U MOJTYIIPOBOIHUKU. 3aKOH COXPaHEHUs 1 28.02
AIIEKTPUYECKOTO 3apsia

47 B3aumoeuncreue 3apsinoB. 3akoH KynoHa. TouyeuHbIN 3JIEKTPUUECKUH 3apsif 1 05.03

48 Hanpspoxennocts anekrpuyeckoro nosist. [punnun cynepno3unuu 1 07.03
JJIEKTPUYECKUX NoJIen. JIMHUK HanpsKEHHOCTH

49 PaboTa cun anexrpocrarudeckoro noJis. [lorenuan. Pa3HocTs moTeHIMAIOB 1 12.03

50 [TpoBOTHUKY U TUAIIEKTPUKHU B IEKTPOCTATUYECKOM MoJie. JudneKTpudueckas 1 14.03
MIPOHUIIAEMOCTh

51 OnektpoéMkocTs. Konnencatop 1 19.03

52 DNEKTPOEMKOCTB INIOCKOI0 KOHJIEHCATOpa. DHEPIUs 3apsKEHHOI0 KOHAEHCAaTopa 1 21.03

53 JlaGopaTopnas pabora "M3MepeHne 3JIeKTpoEMKOCTH KOHAeHcaTopa" 1 26.03
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[TpuHUMN neiCTBUS U IPUMEHEHHE KOHAEHCATOPOB, KOMMPOBAJILHOTO amrapara,

54 CTPYWHOTO MPUHTEpA. DIIEKTPOCTATHICCKAs 3aIIHTa. 3a3eMIICHUE 1 28.03
AIIEKTPONIPUOOPOB

55 DneKTpUYecKuil TOK, ycioBus ero cymecrsoBanus. [locrosHublil Tok. Cuna 1 09.04
toka. Hanpspxkenne. Conporusienne. 3akon OMa i y4acTKa 1enu

56 [TocnenoBarenpHOE, MAapaIIEIBHOE, CMEIIAHHOE COSTUHEHNE TIPOBOJHUKOB. 1 05 11.04
JIabopatopHas paboTa «/I3ydeHrne CMEIaHHOTO COEIMHEHHSI PE3UCTOPOBY

S7 PaboTa 1 MOIITHOCTH AJIEKTpUUYECKOTO TOKa. 3akoH Jlxkoyins-JIeHna 1 16.04
3akon OMa Jy1st TIOJTHOM (3aMKHYTOM) neKkTpudeckoi nenu. Kopotkoe

58 3ambikanue. Jlaboparopuas padora «M3mepenue 3/]C ncrounnka Toka u €ro 1 0.5 18.04
BHYTPEHHETO COMPOTHBIICHUS

59 DNeKTpOHHAs TIPOBOJMMOCTD TBEPIBIX METAIIOB. 3aBUCHMOCTH COTIPOTHUBIICHUS 1 23.04
METaJUIOB OT TeMIiepatypbl. CBEpXIPOBOAMMOCTD

60 DNEeKTPUYECKUH TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX MyYKOB 1 25.04

61 [TonynpoBoAHUKH, UX COOCTBEHHAs U PUMECHAsi MPOBOAUMOCTh. CBOMCTBA P— 1 30.04
n-nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

62 DNEeKTpUUYECKUU TOK B PACTBOPAX U paciliaBax 3JIEKTPOIUTOB. 1 02.05
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3

63 DnexTpuyecKur TOK B razax. CaMOCTOSITEIbHBIM U HECAMOCTOSATEIbHBIN Pa3psil. 1 07.05
Mounnus. [lnazma

64 DnexTpuyecKkue NpuOOphl U YCTPOMCTBA U UX MPAKTHUYECKOE IPUMEHEHUE. 1 14.05
[TpaBuna TexHuKH 0€30MaCHOCTU

65 O6006mamui ypok «IIEKTPOITHAMUKA 1 16.05

66 KonTponpHas pabora no teme «nekrpocraTuka. [IoCTOSIHHBIN 37K TpUUeCcKuit 1 2105
TOK. TOKH B pa3iMyuHBIX cpeaax»

67 PesepBHblil ypok. KoHTposibHas paboTa 1o Teme "DiaekTpoiuHaMuKa" 1 23.05

68 PezepHblit ypok. O6o0maronmii ypok no remam 10 kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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