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«PACCMOTPEHO»

Ha 3aceaHuu Kadeapbl
€CTECTBEHHO-HAYYHOT'O LIMKJIa
PykoBoaurenn / T.C. SIxumosa/
[Tpotokon Nel ot 28 aBrycra 2023 .



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gusuke Ha YpOBHE CpeIHEro ooOImiero odpazoBanus moarorosieHa Ha ocHoBe ®I'OC COO, ®OIT COO, ®PIT COO mno
yuebHOMY npenMety «Pusnka (0a30BbIil ypoBeHb)», deaepanbHol pabodeil mporpaMmMbl BOCIUTaHUS, C YYETOM paclpeesI€HHbIX 10 Kiaccam
IIPOBEPSEMBIX TPEOOBAHUI K pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEeIbHOM MPOTrpaMMbl CpeIHEro o01Iero oopa3oBaHus.

[TosicauTenbHAS 3aMKCKa OTpa)kaeT OOIIHE e U 3a/1a4d U3Y4YeHHs (PU3UKH, MECTO B CTPYKTYpE Y4EOHOTO IMIIaHa, a TAKKE TOIXObI K
0TOOpY Cofep KaHus M OMPEACTICHUIO TUTAHUPYEMBIX PE3YJIbTAaTOB.

Copnepxanue 00y4eHUs PACKPBIBAET CO/EPIKATEIbHBIE JIMHUU, KOTOPbIE MPEAJIaratoTcs Juisl 00s13aTEIbHOTO U3yUEHHUs B Ka)KJIOM KJlacce
Ha YpOBHE cpeaHero obmiero oOpa3oBaHusi.

[Tnanupyemblie pe3yabTaThl OCBOCHHSI MPOTpaMMbl MO (HU3UKE BKIIOYAIOT JIMYHOCTHBIC, METANPeIMETHbIC PE3yNIbTaThl 32 BECh MEPHO]I
00y4eHHs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl, a TAaKkKe MPEAMETHbIE JOCTHKEHUS 00y4aroerocs 3a Kax/plil roa o0ydeHus.

OBIIAS XAPAKTEPUCTUKA YYEBHOT' O ITPEJIMETA «®U3UKA (BA30BBIIl YPOBEHD)»

du3nka Kak Hayka 0 Haubosiee o0IIMX 3aKOHAX NPUPObI, BBICTYIAs B KAUeCTBE y4eOHOro MpeiMeTa B IIKOJE, BHOCUT CYLLIECTBEHHBIN
BKJIaJl B CUCTeMY 3HaHHUH 00 okpykatomieM mupe. LIKonbHbI Kypc PU3MKH — cHCTEMOOOPA3yIOUMHA A €CTECTBEHHO-HAYYHbBIX y4eOHBIX
NPEMETOB, IMOCKOJBbKY (pU3MUYEeCKHe 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBICHHUH, HM3ydaeMbIX XUMHEW, Ouosorueu, ¢uzndeckoit
reorpagueii um acrtpoHomueil. lcrnosnp3oBaHWe M AKTUBHOE NpPUMEHEHHE (HU3MYECKUX 3HAHUN OmNpeAesseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUN B cpepe IHEPreTHUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, OJyUYEHHUsI HOBBIX MAaTEpUaJIOB C 3aJaHHBIMU CBOMCTBaMU
u apyrux. W3ydenwe QU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE E€CTECTBEHHO-HAyYHOM KapTHHBI MHpa OOydyaroluxcs, B
(dbopMUpOBaHNUE YMEHUN IPUMEHSTh HayUHbIM METO/1 MO3HAHUS IPY BHIIOJIHEHUHU UMHU YYEOHBIX UCCIIEeI0BaHUM.

B ocHOBy kypca Qu3uMKHM i1 YpOBHSI CpeIHEro ooumiero oOpa3oBaHHs MOJOXKEH PsA UAEH, KOTOpble MOXKHO paccMaTpUBaTh Kak
MPUHIIMIIBI €70 TOCTPOECHHUS.

Wnes nenoctHocTH. B COOTBETCTBMM C HEM KypeC SIBJISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3JIeNoB
(Gu3uKH, BKIIOYAET KaK BOIPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOM (pr3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUU ¢ HEll Marepuan Kypca GU3MKU 00BeAMHEH BOKPYr (pusnueckux Teopuil. Benymum B kypce
sBIsieTcs (POpMUPOBAHME NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.



WUnes rymanurtapuzanuu. Peanuzanus uaed mpeanojiaraeT HCIOIb30BaHUE TyMAaHUTApHOTO TMOTEHIMaNa (U3UYECKOM HayKH,
OCMBICJICHHE CBSI3W pa3BUTHUS (U3MKH C PAa3BUTHEM OOIIECTBA, a TaK)KE C MHUPOBO33PCHUCCKUMHU, HPABCTBEHHBIMH M JKOJIOTUYCCKUMU
npodsieMaMu.

Wnes npuknagaoi HanpaBieHHOCTH. Kypc ¢Gu3mku mpeamnonaraet 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX
IIPUJIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Wnest sxomoruszanuu peains3yercss MOCPEACTBOM BBEJCHHUS AJIEMEHTOB COJIEP)KaHUs, MOCBSIIEHHBIX SKOJIOTMYECKHUM MpobieMaM
COBPEMEHHOCTH, KOTOpBbI€ CBSI3aHBl C pA3BUTHEM TEXHUKM U TEXHOJOTHMM, a Takke OOCYXIEHHS NpobiieM palroHAIbHOTO
MIPUPOIONIOIB30BAHUS U KOJIOTHYECKON OE30MaCHOCTH.

Ctep>KHEBBIMU DJIEMEHTaMH Kypca (U3UKU HA YPOBHE CPEAHEro 00IIero o0pa3oBaHus SIBIAIOTCS Qu3ndeckue Teopuu ((hpopmMupoBanue
MPEICTABICHUA O CTPYKTYpe TOCTpPOSHUs (PHU3WYEeCKOl TeopuH, poiu (YHIAMEHTAIBHBIX 3aKOHOB W IPHUHIMIIOB B COBPEMEHHBIX
MIPEACTABICHUSIX O IPUPOJE, TPAHUIAX IPUMEHUMOCTH TEOPUM, JIJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUH U MPOIIECCOB).

CHCTeMHO-ISITETPHOCTHBIN TOAXO0J B Kypce (HU3MKU peanu3yeTcsl MPEeXIE BCEro 3a CYET OpraHu3allyd SKCIEPUMEHTATBHOM
JesTeNbHOCTH oOydarommxcs. Jlnst 6a30Boro ypoBHs Kypca (PU3MKHM — 3TO HCIOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
9KCIIEPUMEHTOB U J1a00paTOPHBIX PabOT, KOTOPBIE B MporpamMme 1o (Gu3nKe 00beIMHEHBI B OOIINN CIIUCOK YUEHUYECKUX MPAKTUYECKUX PaldoT.
Broinenenne B ykazaHHOM TMepedyHE J1a0OpaTOPHBIX pabOT, MPOBOAMMBIX MJiE KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS y4aCTHHUKaMU
00pa30BaTeNbHOTO MpoIecca UCXO0Is U3 OCOOEHHOCTEH TUIAaHUPOBAHUA U OCHAIIeHUS KabuHeTa pusuku. [Ipu sTom obecriednBaeTcs: oBiaeHIE
00y4JaroIMMHUCS YMEHHUSIMH TIPOBOAUTH KOCBEHHBIE H3MEPEHHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (PM3UUECKUX BEIMYUH U TOCTAHOBKY OIBITOB 110
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

10. Pemrenne pacu€THBIX ¥ KaUECTBEHHBIX 33/1a4 C 33JaHHON (hPM3NYECKON MOJIENbI0, MO3BOJISIONICEe MPUMEHITh N3YUYEeHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjieia Kypca, TaK M MHTETpUpYs 3HaHHUS W3 pa3HbIX pasfenoB. [[1s kauecTBEHHBIX 3a/1ay NPUOPUTETOM
SIBJISIFOTCS 3a7]aHusI Ha OOBACHEHHE TPOTEKaHUsI (PU3NUECKUX SIBJICHUHN U MPOIECCOB B OKPYKAIOIIEH KU3HU, TpeOyroIre Bri0opa hu3ndeckoi
MOJIEIIU JUIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

11. B cootBerctBuH ¢ TpeboBanusiMu PI'OC COO k MaTepranbHO-TEXHUUYECKOMY 00ecTeueHII0 yueOHOro mporecca 0a30BbIil ypOBEeHb
Kypca (pU3uKH Ha ypoBHE CpelHero ooumiero oopa3oBaHUs JOHKEH M3y4aThCs B YCJIOBUAX MPEIMETHOro KaOWHeTa (PU3MKU WM B yCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4yHOTo Nukia. Hanmuume B kaOuHeTe (U3MKU HEOOXOIUMOro JabopaToOpHOTO
o0opymoBaHusl JUIsl BBIMOJIHEHUS YKa3aHHBIX B MporpaMme Mo (U3MKE YYEHUYECKHX MPaKTUYECKUX paboT U JEMOHCTPAIIMOHHOTO
000pyI0BaHUs 0053aTEIHHO.

12. JlemoHCcTpanimoHHOE 000pyHOBaHue (HOPMUPYETCS B COOTBETCTBHH C MPHHIIUIIOM MUHHMAJIBHOHN JOCTaTOYHOCTH M 00ECIEeUYNBAET
MIOCTAaHOBKY INEPEYUCICHHBIX B MporpaMMe Mo (u3MKe KIIOYEBBIX JEMOHCTpAIMi AJs HMCCIIEeIOBaHUS HM3y4aeMbIX SIBJIEHUI U MPOLECCOB,
OMITUPUIECKUX U PYH/IAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.



13. JlaboparopHoe oOopyaoBaHHE ISl YYCHHYECKUX TPAKTUYECKUX paboT ¢opMupyercss B BHJE TEMATHUYECKUX KOMIUIEKTOB U
oOecrieunBaeTcsi B pacuéTe OAHOTO KOMILJIKTa Ha ABYX oOydarommxcs. TemMaTndeckre KOMIUIEKTHI JIAOOPaTOPHOTO 000pYIOBaHUS TOJDKHBI
OBITH MOCTPOEHBI HA KOMIUICKCHOM HCIOJIh30BAHUH aHAIOTOBBIX U MU(POBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEILHBIX CHCTEM B
BUIC U(PPOBBIX JTaOOPATOPHIA.

14. OcHOBHBIMU TIENSIMHU U3Y4EHUS PU3UKU B 00IIEM 00pa30BAHUU SIBISIOTCS:

dopMHUpoBaHUE HMHTEpeca M CTpeMIIEHUs OOy4aloumxcs K HAydYHOMY M3YYEHHMIO MPUPOIbI, PAa3BUTHE HMX HHTEIUICKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH;

Pa3BuTtHe mnpencTaBieHU O HAaydHOM METOJIE TO3HaHUA U (OPMUPOBAHUE HCCIEIOBATEIILCKOTO OTHOIICHUS K OKPY>KAIOUIUM
SIBIICHUSIM;

dopMupoBaHUE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ylibTaTa H3ydeHUs OCHOB CTPOCHHS MaTepUH B (PyHITaMEHTAIbHBIX 3aKOHOB (DH3UKU;

dopMupoBaHrE YMEHUN OOBACHSTH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dopmMupoBaHUE MPEJACTABICHUN 0 POIU PU3UKH IS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TCXHUKH M TEXHOJIOTHIA.

15. JlocTmkeHne STHX Leliel 00eCTIeYMBaeTCsl PEIICHHEM CIIEIYIONINX 3a/1ad B MPOLIECCEe U3YUYCHHUS Kypca (PM3UKH Ha YPOBHE CPETHETO
o01rero oOpa3oBaHuUs:

[IpuoGperenue cuctembl 3HaAHUM 00 0OMIMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX, BKIIIOUAs MEXaHHUKY, MOJEKYISIPHYIO
bu3KKy, SNEKTPOIUHAMHUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPODU3HKHY;

dopMupoBaHUE YMEHUIH MPUMEHSATh TEOPETUYECKUE 3HAHUS IS OObSICHEHUs (U3MUYECKUX SIBICHUN B MPUPOJEC U AN HPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

OcBoeHMe crtocO0O0B pelIeHNs] pa3INYHbIX 33/1a4 C IBHO 3aJaHHON (hH3HUECKON MOJENbIo, 33/1a4, OAPa3yMEBAIOIUX CAMOCTOSATEIbHOE
co3aHue (HU3MUECKON MOJIENIN, COOTBETCTBYIOLIEH YCIOBUSIM 3a/1auH;

[Tonnmanne Pu3nUECKHX OCHOB W TPHUHIIUIIOB JACHCTBUSA TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMUECKHX IPOIECCOB, MX BJIMSHUS Ha
OKPYXKAIOIIlYIO CPENY;

OBrnazeHrne METOJaMH CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (U3MUECKHUX SKCIIEPUMEHTOB, aHajlN3a M WHTEepIpeTaluu
uH(pOpMaIIH, ONIpeIeJICHHs IOCTOBEPHOCTH MOTYYSHHOTO Pe3yNbTaTa;

Co3nanue ycinoBHil sl pa3BUTHS YMEHHUM MPOEKTHO-UCCIEN0BATENbCKOM, TBOPUECKOM NESITEIbHOCTH.

15. OGmiee uncino 4acoB, peKOMEHIOBAHHBIX Ui u3ydeHus: ¢pusuku — 136 vacoB: B 10 kmacce — 68 vacoB (2 vaca B Hemeno), B 11
Kiacce — 68 "acoB (2 yaca B HEZIETIO).

[Ipemmaraemerii B mporpamMMe 1o (QU3HKE TEpeueHb JabopaTOPHBIX W MPAKTHYECKUX pPabOT SBISAETCS PEKOMETOBAHHBIM, YYUTEINb
JienaeT BBIOOp MPOBEACHUS Ja00PaTOPHBIX PA0OT U OMBITOB C YUETOM WHIANBUYATBHBIX OCOOCHHOCTEH 00yUYarOIIUXCS.

16. JTrobas pabouas mporpamMma JI0JKHA IMTOJTHOCTRIO BKIIFOYATh B Ce0s colep kaHne JAaHHON IIPOTrpaMMBI 0 (pu3uke.



17. B oTaenbHBIX ciaydasx Kypc pu3nku 6a30BOro ypoBHSI MOKET U3ydaThesi B 00bEMe 204 yaca 3a 1Ba roga oOydeHus (3 4 B HEJCNIO B
10 u 11 knaccax). B atom ciayuyae yBenuuuBaercs He MeHee ueM A0 20 4 pe3epBHOE BpEMs, KOTOPOE HUCIIOJIb3YETCSl YUUTENEM /Il U3yUeHUs
BOIIPOCOB, TECHO CBSI3aHHBIX C BHIOPAHHBIM IpOQHIIeM 00Y4YeHUs, U YBEIIMUUBACTCS yueOHast Harpys3Ka, OTBOJMMAs HA M3yYCHHE MEXaHHKH,
MOJICKYJISIPHOM (DPU3UKU U DIEKTPOJAWHAMHKH, 32 CUET pACIIMPEHUs yHuciia Ja0opaTOpHBIX pabOT MCCIIEAOBATENBCKOTO XapakTepa U YPOKOB
pEIICHUS] KaYeCTBEHHBIX U PACUETHBIX 3a]1a4.

Conepxkanne o0yuenus B 10 kacce.

Pazpnen 1. ®usuka u METOABI HAYYHOI'O [TO3HAHMUS.

®uszuka — Hayka o mpupoje. Haydnsle MeTopl TO3HAHUS OKpY’Karolero Mupa. Poiib sKcriepuMeHTa U TEOPUH B Mpoliecce MO3HAHUS
IPUPOBL. DKCIEPUMEHT B (hU3HKE.

MonenupoBanue GU3NYECKUX SIBJICHUN U TporieccoB. Hayunbie runore3sl. @u3ndecKue 3aKOHBI U TEOPUU. | paHUIIBI IPUMEHUMOCTH
¢uszndecKkux 3akOHOB. [IpuHIIUTT COOTBETCTBUS.

Ponb 1 MecTo (pu3HKu B pOPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JIOACH.

JleMoHcTpanuu.

AmHanoroBblie ¥ IU(PPOBBIE U3MEPHUTENBHBIE IPUOOPHI, KOMITbIOTEPHBIE JATUHUKH.

Pa3nen 2. Mexanuka.

Tewma 1. Kunematuka

Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHN4YecKoro ABmxkeHus. Cucrema orcuéra. TpaekTopus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepualbHOM TOYKH, MX MPOEKIHH Ha OCU
cucreMbl KoopauHaT. ClokeHHe MepeMenieHu 1 CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MPSMOJIMHEWHOE JABMKeHue. I'paduku 3aBUCMMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, MYyTU U
MepeMENICHUST MaTEPHAIBHOM TOYKH OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaIeHusl.

KpuBonunelinoe nBukeHue. [[BukeHHe MaTepuaqbHONM TOYKM MO OKPYKHOCTH C IMOCTOSIHHOM MO MOJIYJIO CKOPOCTHIO. YTIIOBas
CKOPOCTb, TUHEIHas ckopocTh. [lepruoa u yactota obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: CTUIOMETP, ABUKEHUE CHAPSIIOB, LIETIHBIE U PeMEHHBIE MTEPEIAUN.

JleMoHcTpanuu.

Mopaenb cucteMbl 0TCUETa, ULTFOCTPAIIHS KHWHEMAaTHUYEeCKUX XapaKTEPUCTUK JIBUKCHUS.

[IpeoOpa3oBanue ABUKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBmxeHus Tena, OpoIeHHOro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.



W3mepeHue yckopeHus cBOOOIHOTO MajeHHUs.

HanpasiieHue ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

YdeHn4ecKuil SKCIIEPUMEHT, JabopaTopHbIe pabOThI

N3yueHne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IMYTSIMH, IPONHIACHHBIMU TEJIOM 3a IIOCIIEOBATEIbHBIE PABHBIC IMPOMEXYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBMJKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydyeHne nBUKEHUS IIApUKA B B3KOU XKHUJIKOCTH.

W3yuenue nBU>XEHUS Teja, OpPOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuka.

[Ipunnun otHOocuTenbHOCTH ['anunes. Ilepsoiii 3akoH HeroToHa. VIHEprmanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [punmun cynepnosuiiuu cuil. Bropoit 3akon HeroTona mns matepuanbHod Touku. Tpetuit 3akoH HproToHa mist
MaTepuaibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokost, ckonbxeHus, kadenus). Cuia tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJIbKEHHSI U CUJIa TPEHUS MOKOS.
Koadduuunent tpenus. Cuiia cOnpoTUBICHUS IPU ABUKEHUU TeJla B )KUAKOCTH UJIM rase.

[TocTynaTtenbHOE U BpallaTeIbHOE JBMXKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpameHus. [1inedo cumbl. Y ciaoBus paBHOBeCHs TBEPAOTO Tea.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TOAINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanum.

SIBrienne nHepuuH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOINX TEII.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

Crnoxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MaJCHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUsl TBEPAOTro Tena. Buibl paBHOBECHS.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PaOOThHI



N3yuenune nBuxkenus Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOUINX B MPYXKHHE U PE3UHOBOM 00paslie, OT uxX JeopManuu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPaIllCHUS.

Tema 3. 3akOHBI COXpaHEHUSI B MEXAHUKE.

Nmnyneec maTepuanbHOW TOYKU (Tena), CUCTEMBl MaTEpUAbHBIX TOYeK. VMIyapC CHIIBI MU W3MEHEHUE HMMIYJbCa Tela. 3aKOH
COXpaHEHHUs UMITYJIbCa. PeakTUBHOE JIB)KEHHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MarepraibHOM TOUkd. Teopema 00 U3MEHEHUN KUHETHYECKO SHEPTUH.

[TorenumansHas sHeprus. lloreHnumanbHas sHEprus ynpyro aegopmMupoBaHHOW MpyxuHBL [loTeHIuanbHas »HEprus Tena BOIU3U
MOBEPXHOCTU 3€MJIH.

[loTeHunanpHble U HENOTEHUUANbHbIE CHIIbL. CBSA3b pabOThl HEMOTEHIUAIBHBIX CUJ C U3MEHEHHEM MEXaHHMYECKOM SHEPIMH CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHU4ecKue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONIEP, NPYKUHHBIM MUCTOJET, IBU)KEHUE PAKET.

JlemoHcTpamuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBHXKEHUE.

[lepexon moTeHNIMaIbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOTHI

N3ydenne abCoOIOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIbI C U3MEHEHNEM MEXaHUYECKOM SHEPTUH Tejla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynsapHas pusnka u TepMoIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIAPHO-KUHETUUECKOU TEOPUH.

OCHOBHbBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUHM U UX ONBITHOE oOocHOBaHUE. bpoyHoBckoe nBmxeHue. Juddysus.
XapakTep IBHKCHHS W B3aUMOJICHCTBUS YacTHUIl BelecTBa. MoJenu CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOWCTB
BELIECTBA Ha OCHOBE ATUX Mojene. Macca u pazmepsl mosekyil. KonnuectBo BenjectBa. [locrosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenbcust.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOpUHU MJI€aNbHOTO raza. AOCOJIOTHAs TeMIieparypa
KaKk Mepa CpeIHe KMHETUYECKOW SHEPruM TEeIUIOBOro JABWKEHHS yacTull rasza. lllkana temneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHUE



MenneneeBa—Kunaneiipona. 3akon JlanpToHa. M3omporeccsl B uaeadbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe
IpeCTaBICHNE U30IMPOIIECCOB: H30TEPMa, H30X0pa, H300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, ObapoMeTp.

JleMoHcTpauuu.

OnbITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduu MOIEKY OPTaHUYECKUX COSTMHCHUN.

OnpiThl 10 AU PYy3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mogens onbiTa llTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOACICTBUS.

Monens, WUTIOCTpUpPYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OMBITHI, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€aTbHOTO T'a3a, H30IPOLIECCHI.

YdeHn4ecKuil SKCIIEPUMEHT, 1a00opaToOpHbIe PabOThI

OmnpeneneHre Macchl BO3yXa B KJIACCHOH KOMHATE Ha OCHOBE M3MEPECHMI 00bEMa KOMHATEHI, IABJICHHS M TEMIIEPATypPhl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKH.

TepmonunaMmuyeckasi cucreMa. BHYTpeHHsIsI SHEpTUsl TEPMOJUHAMUYECKOW CHCTEMBI U criocoObl €€ n3mMeHeHus. KonnuecTBo TermioTsl
u pabora. BHyTpeHHssI SHEprusi OJHOATOMHOTO HJealbHOrO Ta3a. Bumel Teruomepenaud: TETIONPOBOJHOCTb, KOHBEKIIHS, H3ITY4YECHHUE.
VY nenbHas TEIIOEMKOCTH BelllecTBa. Kon4yecTBO TEIIIOTH IPU TEILUIONEpeaaye.

[Tonsitue 06 aguabarHoM mporiecce. [lepBriit 3akoH TepMoanHaMUKU. [I[puMeHeHHe IEPBOro 3aKOHA TEPMOJMHAMUKHN K U30IPOIIECCaM.
['paduueckas maTepnperanus padboTh rasa.

Bropoii 3akoH TepmoannamMuki. HeobpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TemnoBeie MamuHbl. [IpuHIMIBL OeiCTBUS TEmIOBBIX MaiinH. [IpeoOpazoBanusi sHepruu B TEIJIOBBIX MamuHax. Koaddumment
MOJIE3HOTO JIeHcTBUS TeruioBoil Mammubl. [{ukn Kapuo u ero kosdduimeHT mone3Horo AeHCTBUSA. DKOIOTUYECKHE MPOOIEeMbI
TEIJIOOHEPTETUKH.

TexHuyeckue yCcTpoiCTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEIh BHYTPEHHETO CTOPaHusl, OBITOBOM XONOAMILHUK, KOHAUIIHOHED.

JleMOoHCTpanuu.

N3menenne BHyTpeHHEW PHEPrUU Tella MPU COBEPIICHUU PadOTHI: BBUIET MPOOKW M3 OYTBHUIKMA TOJ JIEWCTBHEM CXATOTO BO3ayXa,
HarpeBaHue 3(Qupa B JaTyHHON TpyOKe MyTEM TpeHus (BHAECOAEMOHCTpALUs).

N3meneHne BHyTpeHHEH Hepruu (TemMrepaTypsl) Tela Ipy TeIruionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).



Mogenu napoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CTOPaHUsl, pEaKTUBHOI'O IBUIATEIIsl.

YdeHn4ecKuil SKCIIEpPUMEHT, Ja0opaTopHbIe pabOThI

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. ArperaTHbie cocTOsiHUS BeliecTBa. Da30BbIe NEPEXOIBL.

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kurnenue. AOCOMIOTHAs M OTHOCUTENbHAS BJIAXKHOCTb BO31yxa. HachleHHbIH map.
VY nenbHas Temora napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammmueckue u amopduble Tesa. AHU30TpONHUs CBONCTB KpucTamioB. JKuzakue kpucraibl. CoBpeMeHHbIE
marepuaisl. [InaBnenue u kpucraumsanus. Y aenabHas Temiora miasienus. Cyonumanus.

YpaBHeHHE TEIIOBOIro OanaHca.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJyYEHUs
COBPEMEHHBIX MaTepUasoB, B TOM YHCIIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.

JleMoHcTpanuu.

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue npyu NOHM>KEHHOM JIaBICHUM.

CrniocoObl U3MepeHUs BIaXKHOCTH.

HaGntoneHue HarpeBaHus U IUIaBICHUS KPUCTANIMUYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OTHI

N3mepenue OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DnexrponuHaMuka.

Tema 1. DnekTpocraTuka.

OnexTpu3anus Tesl. DIEeKTpUUEeCKUi 3apsa. [[Ba Bua aneKTpudeckux 3apsaoB. 1[poBoIHNUKY, TUANEKTPUKH U MIOIYIPOBOAHUKHU. 3aKOH
COXPaHEHHUs IJIEKTPUUYECKOTO 3apsiza.

Bsaumopeiicteue 3apsanoB. 3akoH KynoHa. TouedHslil 3JIEKTpUUECKUN 3apsj. DneKkTpuueckoe nose. HanpskEHHOCTD 3JIEKTPUYECKOro
noJist. [IpuHIMn cynepno3unmu 3MeKTpuyYecKuX nosied. JINHUM HanpsyKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

Pabora cun snextpocratnueckoro nois. Ilorennuan. Paznocts noteHuuanos. IIpoBOJHUKN U TUAIEKTPUKH B 3JEKTPOCTATHUECKOM
nosie. Jluanexrpruyeckas NpOHUIIAEMOCTb.

OnekTpoéMmkocTh. KoHneHcaTop. DneKTpo€MKOCTh INIOCKOT0 KOHIEHCATOpa. DHEPrus 3apsKeHHOT0 KOHIEH CaTopa.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHME: 3IJIEKTPOCKOI, 3JEKTPOMETp, 3JIEKTpOCTaTHYecKas 3allliTa, 3a3eMIICHHE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN anmnapar, CTpyWHBIN PUHTEP.



JleMoHcTpanum.

Y CTpOUCTBO U IPUHIUIT ACUCTBUS IEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEl.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

OneKTpocTaTuYecKas 3aluTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaTOpa OT IUIOIAAM IUIACTHH, PACCTOSHUSA MEXIYy HMMH W JUDJIEKTPUYECKON
IIPOHUL[AEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCaTopa.

YdeHn4ecKuil SKCIIEpPUMEHT, 1a00opaTOpHbIe PabOTHI

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. TlocTosiHHBIN 351eKTpUYECKUM TOK. TOKM B pa3iMuHBIX Cpeaax.

ONEKTPUYECKU TOK. Y CIOBHS CYLIECTBOBAHMS 3JIEKTpUUEcKoro Toka. Mcrounuku toka. Cuia Toka. [10CTOSHHBIN TOK.

Hanpspokenne. 3akon Oma U1 y4acTka LIETH.

DNEKTPUUECKOE CONPOTHUBIICHUE. Y IEIIBHOE CONPOTHUBIICHUE BelecTBa. IlocienoBarensHoe, napauieabHOE, CMEIIAHHOE COEOUHEHHE
IIPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT AIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAsl CHUJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa Jisl TIOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOMN IIeTIH.
KopoTtkoe 3aMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIICHUS METAJIIOB OT TemrepaTypbl. CBEpXIpOBOUMOCTbD.

OneKTpUYecKnii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCcTBEHHass M NMpPUMECHas MPOBOAMMOCTb MOIXYNpOBOAHMKOB. CBoicTBa p—N-mepexona. IlomynpoBogHUKOBEIE
npUOOPBHI.

DNEeKTPUUECKUH TOK B paCTBOPAX M pacilaBax JIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLHALIMSL. DIEKTPOIIU3.

OnexTpuuecKknid ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHuyeckue ycTpoilcTBa U MPaKTHUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, MCTOUYHUKU TOKa, 3JIEKTPOHATpEBATEIbHbIE
npuOOpbI, AJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKyyMHBIM JHOJ, TEPMHUCTOPHI U  (OTOPEIUCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTHOJI, TajbBaHUKA.

JleMoHcTpanum.



W3mepeHue cuibl TOKA U HaIIPSKEHMSL.

3aBUCUMOCTD COIPOTUBIIEHUS UJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU IIONIEPEUYHOT0 CEUEHUS U MaTepHaa.

CMmeniaHHO€ COEJUHEHHNE ITPOBOJHUKOB.

[Ipsimoe wu3MepeHue >aeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblkaHMe TrajlbBaHUYECKOI'O 3JEMEHTa M OLIEHKa BHYTPEHHETO
COIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3IyXa.

OnHOCTOPOHHSAS IPOBOJUMOCTb JUOJA.

YdeHn4ecKuil SKCIIEPUMEHT, Ta00opaTopHbIe PabOTHI

N3ydyeHne cMeIIaHHOrO COEJMHEHUS PE3UCTOPOB.

N3mepenue 31neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

HaGirotenue amektposusa.

MexnpeameTHble CBA3H.

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCYIIECTBISIETCA C Y4ETOM COJAEPKATENBHBIX MEKIIPEIMETHBIX CBs3eH ¢
KypcaMH MaTeMaTUKH, ONOJIOTUH, XMMUH, Freorpaduu U TEXHOJIOTHH.

MexnpeIMeTHbIe MOHATHUS, CBSI3aHHbIE C U3YYEHHEM METOJ0B HAayyHOI'O MO3HAHUs: SBJICHHE, HAYUHBIH (hakT, Tunoresa, puanveckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOJI0IeHUE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Matemaruka: pelieHue CHCTeMbl ypaBHEHUM, JuHelHas ¢QyHKuusa, mnapabona, rumepOosna, HMX TrpapUKd M CBOWCTBA,
TPUTOHOMETpHUUYECKHE (QYHKIIMH: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKLIUU
Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonorusi: MmexaHnueckoe ABMKEHHE B *KHMBOH mpupoje, 1uddy3us, ocMocC, TEMI00OMEH JKUBBIX OPraHU3MOB (BUAbI TEIUIONEpEIauH,
TEIIOBOE PaBHOBECHUE), DJIEKTPUUECKHUE SBJICHUS B )KMBOH NMPHUPOJIE.

XUMHS: TUCKPETHOE CTPOEHHE BEIIEeCTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSpHAas Macca, TEIJIOBbIE CBOMCTBa
TBEPJBIX TN, KHUJKOCTEH U ra3oB, AIEKTPUUYECKHE CBOWCTBA METAIJIOB, JIEKTPOJIUTUYECKAs IUCCOLMAIIHS, TaJbBaHHKA.

I'eorpadus: BIa)xHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHomnorus: mpeoOpa3oBaHuE MBUKCHUH C WCIOIB30BAHWEM MEXAHHM3MOB, YUET TPEHHS B TEXHUKE, IMOANIMITHUKH, HCIIOIH30BaHHE
3aKOHAa COXpaHEHHUs HMMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPYrue), JABUraTeslb BHYTPEHHEIO CropaHus, maposas TypOHWHA, ObITOBOI
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH IOJTY4YE€HHUS COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE€ HAHOMAaTepUalIOB, M HAHOTEXHOJIOTHH,



JNIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE DJEKTPONPHOOPOB, KCEPOKC, CTPYMHBIH MPHUHTEp, JJIEKTPOHArpPEeBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

Conepxanue ooydenust B 11 kiacce.

Paznen 4. DnexrpoauHamuka.

Tema 3. MaruutHoe nojie. JI€eKTpOMarHuTHasi UHTyKIUS.

[TocTostHHbIE MarHuThl. B3anMoneicTBHE IMOCTOSHHBIX MarHuTOB. MarHutHoe mnosie. Bekrop marmuTHOM uHAYKUMH. [IpuHImMn
CYINEPHO3UIMH MarHUTHBIX Mosiel. JInHuu MaruuTHOUM nHaykiuu. KapTuHa TuHU MarHUTHOW MHAYKLMH T1OJISI TOCTOSSHHBIX MarHUTOB.

MaruuTtHoe 1oJie IpoBOJHUKA ¢ TOKOM. KapTuHa MMHMI MHAYKIUKA MarHUTHOTO MOJI JJIIMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOI'O MPOBOJI-HUKA, KATYIIKHU ¢ TOKOM. OnbIT OpcTtena. BzanmozaeiicTBre NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna JlopeHnua, e€ Monynb U HanpasiieHUeE. [[BuxkeHNe 3apsyKEeHHOW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuibl JlopeHua.

SIBneHue SIEKTPOMArHUTHOM MHIAYKIUHU. [lOTOK BeKkTOpa MAarHUTHOM HMHAYKLIMH. OJEKTPOIABMXKYIIAs CHJIA UHAYKIHMHU. 3aKOH
AJIEKTPOMArHUTHOM MHAYKuu Papanes.

BuxpeBoe siexTpuueckoe moje. DNEeKTPOABIKYIAs CUila UHAYKIMU B MPOBOJHHUKE, NBIKYIIEMCS MOCTYHATEeNbHO B OJHOPOIHOM
MarHUTHOM TOJI€.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBJI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnuyeckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHHE: MOCTOSIHHBIE MarHUThI, JIEKTPOMAarHUThl, AJIEKTPOABUIaTENb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHILl, UHAYKIIMOHHAS TIeYb.

JleMOHCTpanuu.

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHia Ha MOHBI JIEKTPOJIUTA.

SIBneHue AMEeKTPOMarHuTHOM UHYKIIHH.

[IpaBuio JleHna.



3aBUCUMOCTBD JIEKTPOJBHKYIIEH CHIIBI MHIYKIIMM OT CKOPOCTH U3MEHEHHSI MATHUTHOTO ITOTOKA.

SIBiIeHNE CAMOMHIYKLIUH.

Y4eHHUECKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC paOOTHI.

N3ydyeHre MarHUTHOTO NOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1eiCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS MIEKTPOMarHUTHOM NHIYKIIVH.

Pasznen 5. Konebanus v BOJIHEL.

Tema 1. Mexanuueckue 1 3JIeKTPOMAarHUTHbIE KOJieOaHUsI.

KonebarenbHas cuctema. CBoboaHble MexaHUUyeckue koneOanus. ['apmonndeckue konebanus. [lepuon, yacrora, ammiauryna u dasa
KosieOanuid. IIpyXWHHBIM MasTHUK. MaTeMaTW4ecKWid MasTHHUK. YpaBHEHHE TapMOHMYECKMX Kosiebanuid. [IpeBparieHue sHepruu mpu
rapMOHHYECKHUX KOJICOaHUSX.

Konebarenbuplii koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIC KOJEOAaHHMS B HACATHHOM KOJIEOATEIHHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKUMU U 3JIEKTPOMAarHUTHbIMU KojiebaHusmu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS 3HEPIMM B HJI€aJIbHOM KOJeOaTeIbHOM
KOHTYPE.

IIpencraBnenue o 3aTyxaromux kojaeOaHusX. BoiHy Xk 1eHHbIe MeXxaHUueckue Konebanus. Pezonanc. BbiHyX/IeHHbIE 3JIeKTPOMarHUTHBIE
KoJie0aHusl.

Ilepemennbiii Tok. CHHYCOMAANBHBIN MEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOLIEE 3HAUEHUE
CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. [IpousBonctBo, mepegadya U MOTpeOIEHHE SIEKTPUUYECKONM SHEPruu. DKOJOTHYECKHE PUCKU MPU TNPOU3BOJICTBE
aneKTpodHepruu. KynbTypa ucnoab30BaHus JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue yCTpOHCTBa U TNPAKTHUECKOE IMPUMEHEHHUE: DJJIEKTPUUYECKUH 3BOHOK, TI€HEpaTop MEepPEMEHHOro TOKa, JIMHUU
AJIEKTponepeay.

JleMOHCTpaLuu.

HccnenoBanue napameTpoB KojaeOaTeabHON CHCTEeMBI (MIPYKUHHBIM WM MaTeMaTHUECKUI MasTHUK).

HaGmronenue 3aTyxaronmx Koaebanuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIEOAHUH.

Ha6mronenue pezonanca.

CB00OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OciorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSKEHUS! OT BPEMEHHM) JJIs AJIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U KOHJIEHCATOPA.



Monenb IMHUY 3IIEKTPOIIepEAAYN.

YdeHn4ecKuil SKCIIEpPUMEHT, Ja0opaTopHbIe pabOThI

HccnenoBanue 3aBUCUMOCTH TIEPHOAA MAIIBIX KOJIEOAaHUI rpy3a Ha HUTH OT JJIMHBI HUTH M MaccChl rpy3a.

HccnenoBanue epeMEHHOrO TOKa B LIETIH U3 ITOCIIEN0BATEIbHO COCINHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. MexaH4€eCKHE U AJIEKTPOMAarHuTHbIE BOJIHBI.

Mexanuueckue BOJIHBI, yciaoBus pacnpocrpaHeHus. Ilepumon. CkopocTs pacnpocTpaHeHus M JUIMHA BOJHBEL [lonepeunsle n

pOJ0bHbIE BONIHEL. MHTEepdepenuns u audpakiysa MEXaHHueCKUX BOJH.

3Byk. CKopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHMS M3JIYYEHHS HJIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHrauuss BektopoB E, B, v B

AIIEKTPOMArHuTHON BoJjHE. CBOICTBA AIIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, NpPEIOMIICHHE, MoJspu3anus, Audpakuus, uHTepdepeHIus.

CKOpOCTI) OJICKTPOMArdMTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [[puMeHeHne 371€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIUIIBEI paUOCBA3U U TEJIEBUACHUS. Paaronokanus.

ONEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHnyeckue ycTpoHCTBAa M NMPAKTHUYECKOE IMPUMEHEHUE: MY3bIKAJIbHBIE MHCTPYMEHTBI, YJIBTPa3ByKOBasi AMATHOCTHKA B TEXHUKE U

MEAUIIMHE, Pajiap, PaIuoNpuEéMHUK, TEIIEBU30p, aHTEeHHA, Teaedon, CBU-neus.

JleMOHCTpaLuu.

OO6pazoBanue U PaCIpPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmtonieecs Te10 Kak MICTOYHUK 3BYKa.

Habmtoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHny U AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMUTYIOM U 4aCTOTOW KoJleOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUeE, peIoMIIeHNE, MOoNIpu3aus, AM(paKius, HHTeppepeHIHsL.

Tema 3. Onrtuxka.

I'eomeTrprueckas onrtuka. [IpsmonuHeitHOe pacnipocTpaHeHHE CBETa B OJHOPOAHOM cpeze. JIyd cBera. ToueuHbIil HCTOUHUK CBETA.
OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paXkeHni B MIIOCKOM 3epKalie.

[Ipenomiienne cBera. 3akoHBI MpeIOMIIEHHsS CBeTa. AOCOJIOTHBIM MOKas3aTrenb mpenomiieHus. llomHOe BHYTpeHHee OTpa)KeHHeE.

IIpenenbHBIN Yo MOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CnoxkHbIi cocTaB Oesnoro cBera. LIBer.



Cobuparone U pacceuBaromue JUH3bl. ToHKas nuH3a. POKYCHOE PACCTOSIHME M OINTHYecKas cuia TOHKOM iuH3bl. [loctpoenue
n300pakeHMii B COOMPAIOIINX U pacCeUBArOIIUX JrH3aX. DopMysa TOHKOH JIMH3bL. Y BeTUYEHHUE, aBaeMOE JTMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHUKU.

BonnoBast onrtuka. Murtepdepenuus cera. KorepeHTHbIE HCTOYHMKH. YCIOBHA HAONIOJEHUS MaKCUMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakius ceera. udpakiuronHas pemérka. Y caoBre Ha0II01eHNs TTIaBHBIX MAaKCUMYMOB IIPH Ma/IEHUU MOHOXPOMAaTHUECKOTO CBETa
Ha TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCcTpoHCTBa U MpaKTUYECKOe MPUMEHEHUE: OUKH, Jyma, (oToanmnapar, MPOSKIIMOHHBIN armapar, MUKPOCKOII, TeJIeCKOII,
BOJIOKOHHAS ONTHKA, AU(PPaKIIMOHHAS PEIIETKA, TOJIIPOUIL.

JleMoHcTpanuu.

[IpsimonuHeitHOE pacripocTpaHeHHe, OTPaKEHHUE U IpejoMieHre cBeTa. OnTudecKkue npruodopsl.

[TonHoe BHyTpeHHEe oTpaxeHnue. Moens CBeToBOA.

HccnenoBanmne cBOWCTB N300paKeHH B TUH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Hab6mronenue natepdepeHImu ceera.

Habmtonenue nugpaxkuuu cera.

HabGmronenue qucnepcun certa.

[Tonyyenue cnekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIOHHON PELIETKY.

Habmoienue nonsipusanuu cBera.

Y4deHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe padOoThI

N3mepenne nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanme cBOWCTB 300paxKeHH B TUH3AX.

Habmtonenue nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crieMaIbHONW TEOPUU OTHOCUTEIBHOCTH.

['panuipl NMPpUMEHUMOCTH Kiaccuyeckoil mexaHuku. [locTynarel criennaibHOW TEOPUU OTHOCHUTEIBHOCTHU: WHBAPUAHTHOCTH MOJYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMIT OTHOCUTEIbHOCTA DUHILITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHU U COKPALIEHUE JITUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHUIIBI.



CBs13b MaccChl ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.
Paznen 7. KBanroBas ¢usuka.
Tema 1. DyieMeHTHI KBAaHTOBOM ONTHUKHU

®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (POTOHA.

OtkpeiTue u wuccienoanue ¢oroddpdexra. Ombitel  A.I'. CromeroBa. 3akonbl ¢orodddexra. YpaBHeHue OIOHHIITEHHA I
dotoaddekra. «KpacHas rpanuia» Gorodddekxra.

JaBnenue cBera. OnwiTel [1.H. JIeOGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MpUMeHeHue: (HOTOINEMEHT, (OTOAATYHK, COTHEUHAs OaTapes, CBETOAHO/I.

JleMoHcTpanuu.

®oTo3PeKT Ha YCTAaHOBKE ¢ IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseroauos.

Conneunas 6arapes.

Tema 2. CtpoeHue aToma.

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesuuto o -uactuil. [lnanerapuas mozgens aroma. [loctynatsl bopa. M3nydenue u
noryomeHre (OTOHOB MpHU IEpPexo]e aroMa C OJHOTO YPOBHS 3HEpPruu Ha japyroil. Bugasl crnektpoB. CHekTp ypoBHEH sHepruu aroma
BOJIOpOJA.

BosiHoBBIE cBoOMcTBa yacTull. Bomubl ge bpoinsa. KoprnycKymapHO-BOTHOBOW Tyanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIIBIOTED.

JleMOHCTpanuu.

Mogpens omnbita Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYESHHUS.

Jlazep.

YyeHndecKuii SKCTIEPUMEHT, TaOOpaTOpHbBIE pabOTHI.

Hal6mronenne nuHeyaToro crexTpa.

Tema 3. AToMHOE A11pO.



DKCIepUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTkpbiTue panunoakTuBHOCTU. OmnbiThl Pesepdopna mo ompeneneHuro
COCTaBa paJInOaKTUBHOTO U3nyyeHus. CBoiicTBa anb(a-, 6eTa-, raMma-u3IydeHus. BinsHue painoakTUBHOCTH Ha KUBBIC OPraHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. Hykmonnas mozaens sinpa I'elizenOepra—Banenko. 3apsn siapa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKOH paJuO0aKTUBHOTO Paclaia.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

S nepubie peakuuu. JleneHue u CUHTE3 €.

Anepubiii peaktop. TepmosinepHbili cuHTe3. [IpoOaeMbl U NMEPCHEKTUBBI SACPHOW DHEPTreTUKH. DKOJOTHYECKHE aCHEKTHI sIICpHOM
SHEPIeTUKHU.

DneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOMIOICHHUS U PETUCTPAILIUH SJIEMEHTAPHBIX YacTHII.

@dynnameHTaIbHBIE B3aUMOACHCTBHU. EAMHCTBO (DM3NYECKO KapTHHBI MHpA.

TexHuueckue ycTpoiicTBa U MpakTUYECKOe IPUMEHEHUE: JO3UMETP, kKamepa BuibcoHa, siaepHblii peakTop, aroMHasi Oomoa.

JleMoHcTpanuu.

CuéTYnK HOHU3HUPYIOLIUX YACTHUII.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThHI

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Paznen 8. DneMeHTHI aCTPOHOMUU U aCTPOPU3HUKH.

Oransl pa3BUTUS acTpoHOMUU. [IpuKitagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMH.

Bun 3Bé3aHoro Heba. Co3Bes3nust, spkue 3BE3/bl, IIIAHETHI, X BUIUMOE ABH>KEHUE.

ConHeuHas cucrema.

Connue. ConHeuHas akTHUBHOCTh. Wcrounuk sHeprun ConHua u 3BE3A. 3BE3IbI, UX OCHOBHBIE XapaKTEepUCTUKH. Jlnarpamma
«CIIEKTPAJIbHBINA KJIACC — CBETHMMOCTBY». 3BE3/bI IVIABHOW IOCIIENOBATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETHUMOCTb» I 3BE3J INIABHOU
nocJe10BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHBIE NIPEACTABICHNS O MPOUCXOKIAEHUH U 3Boaonuu CosHIa U 3BE37. OTarbl
JKU3HHU 3BE3.

Mneunsiii [Tyte — nama INanaktuka. [lonoxxenune n apmxenue Connua B ['amaktuke. Tumbl ranaktuk. PaguoranakTUKu U KBa3aphl.
YEpHble ABIPHI B A1pax rajJakTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe u3inydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yyennueckue HaOIIOACHHUS.



Habmtoienuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX NPUIIOKEHHUHN AJIsi OMpeesieHus MOJIOKEeHHUs] HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31usi CeBEPHOTO MOIyIIAapHs U SIPKUE 3BE3bL.

Habmronenus B reneckon Jlynsl, mranet, Mueunoro IlyTu.

Ob6o0maroiee MOBTOPEHHUE.

Ponb ¢pusnku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMAILHON U ATHYECKOH chepax NesTeTbHOCTH YelIOBEKa, POJb U
MecTO (U3UKH U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOH KapTHHE MHpa, Poiib (U3NYECKON Teopuu B (POPMHUPOBAHUU IPEACTABICHUN O
¢buznyeckoil kapTuHE MHpa, MECTO (PU3NYECKOW KapTHHBI MUpa B OOLIEM Py COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX MPEICTAaBICHUN O
IPUPOJE.

MexnpenMeTHbIE CBS3U.

Nzydyenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3CH C
KypcaMy MaTeMaTHKHU, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

MeXIpeIMeTHbIC TOHATHS, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAayYyHOTO MO3HAHWS: SBJICHWE, HAYUYHBIA (DaKT, TUIIOTE3a, (PU3UIecKas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0JeHUE, SKCIIEPUMEHT, MOJIEITMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Martemaruka: penieHue CUCTEMbl YpPaBHEHHM, TPUTOHOMETpUuYecKrue (GYHKIMH: CHUHYC, KOCHUHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJHMHAT, CII0KEHHUE BEKTOPOB, TPOU3BOHBIC SJEMEHTAPHBIX (PYHKIIMIA,
MPU3HAKY TT0JI00US TPEYTOIHLHUKOB, OIPEIEICHHE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonorus: snexTpuyeckue sIBIEHUS B )KUBOW MPUPOJE, KOJIeOaTeNbHbIe ABMKEHUS B XKUBOW MPUPOJE, ONTHUECKUE SBICHUS B KUBOM
pUpOJIe, IEUCTBUE PAIUALIUU HA KUBbIE OPTraHU3MBI.

XUMUs: CTPOEHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKash CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa3oBaHUS KpHUCTANIMYECKOU
PEIIETKY, CIIEKTPaJIbHbIN aHaIH3.

I'eorpa¢us: MarHuTHBIE MOTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX PYyJ, POTOChEMKA 3eMHON MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSCEHUH.

TexHonorua: JMHUM DIIEKTPONEpEAad, TEHEpaTOp IMEPEMEHHOTO0 TOKa, JJIEKTPOABUraTeNb, MHAYKLIMOHHAs IIe4b, pajap,
panuoNpUEMHUK, TEJIEBU30D, aHTeHHA, TenedoH, CBU-neus, mpoeKIIMOHHBIN anmapar, BOJOKOHHAs ONITHUKA, COJIHEUHas OaTapes.

[Tnanupyemble pe3yabTaThl OCBOSHHS MPOrpaMMBbl 10 (PU3UKE Ha YPOBHE CpeHETo 00111ero 00pa3oBaHusl.

OcBoenne yueOHOro mpeamera «®Pu3nMka» Ha ypOBHE CpefHero oOuiero obpa3oBaHus (0a30BbI ypOBEHB) JOJKHO OOECIIEYHUTH
JOCTH)KEHUE CIEeTYIONINX JUYHOCTHBIX, METAIPEMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JNInyHoCTHbIE pe3ynbTaTbl ocBOoeHMA yyebHoro npegmera «Pusmka» [O/IKHbI OTPaXKaTb FOTOBHOCTb M cnocobHOCTb oby4atowmxca
pyKOBOACTBOBATbCA CHOPMMPOBAHHON BHYTPEHHEWN MNO3ULMEN NINYHOCTU, CUCTEMOWM LLEHHOCTHbIX OpPUEHTAaLMK, MO3UTUBHbLIX BHYTPEHHWUX
ybexaeHun, CcOoOTBETCTBYIOLWMX TPAZMLMOHHBLIM LEHHOCTAM POCCUMACKOro o0bLuecTBa, paclUMpeHWe U3HEHHOro OMbiTa W OMbiTa
AeATeNbHOCTU B NpoLecce peannsalmm OCHOBHbIX HAaNPaBAEeHUI BOCNUTATE/IbHOW AeATEeNbHOCTH, B TOM YMCE B YaCTK:



1) rpax1aHCcKOro BOCIUTAHMUS:

c(OPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMH 00YUYaIOMIET0Ccsl KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO O0IIECTBa;

MPUHATHE TPATUIIMOHHBIX 00IIEYETOBEYECKUX T'YMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO [ESTEIbHOCTh B MHTEpecax TIpPaKJaHCKOTO OOIIECTBa, Y4YacTBOBAaTh B CAMOYIPABICHHH B
00pa30BaTeIbHOIN OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAILHBIMU HHCTUTYTAaMH B COOTBETCTBHH C UX (DYHKUHAMU U HA3HAUCHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTpUOTHUYECKOT'O BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTH POCCUICKON TPaXkKIaHCKON UIEHTUYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 00IaCTH (PU3UKH U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIGHUBATh CHUTYallMI0 W TMPHHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIero;

4) 3CTETHYECKOTO BOCITUTAHHUS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIEro (U3NIYECKOI HayKe;

5) Tpy10BOTO BOCITUTAHUS:

MHTEpEC K pa3iuyuHbIM cdepaMm NpoecCUOHATBHOM AESITETbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3MKOM M TEXHUKOH, yMEHHE
COBEPIIIATh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHbI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA MPOTSHKEHUN BCEH JKU3HMU;

6) PKOJIOTUYECKOTO BOCIIUTAHUSL:

c(OPMHPOBAHHOCTB IKOJOTMUECKON KYJIbTYPBhI, OCO3HAHUE II00ATIBLHOI0 XapaKkTepa HKOJIOTHIYECKUX MPoodIiem;

IUTAHUPOBAHHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOILIEH Cpelle HA OCHOBE 3HAHMS LI€JIEN YCTOWYMBOTO Pa3BUTHSI UEIOBEYECTBA;

Pacmmpenue onbita 1eTeTbHOCTH 3KOJIOTHYECKON HANPaBIEHHOCTH HA OCHOBE UMEIOIUXCS 3HAHUH 10 (PU3HKE;

7) LIEHHOCTH HAyYHOTO MTO3HAHMUSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKU;

OCO3HAaHHE IIEHHOCTHM HAay4YHOW JesITeNbHOCTH, TOTOBHOCTh B IIpolecce H3ydeHUs (U3UKH OCYLIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh HHIMBUAYAIBHO U B TPYIIIIE.



B npouecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS IPOTrpaMMbl 110 (pU3MKe Uil YPOBHS CpeHero oouiero oopa3oBaHus y
00y4aromuXxcst COBEpPIICHCTBYETCSI SMOLIMOHATIBHBIN HHTEIJICKT, PENoiIararomuil copMupoBaHHOCTb:

CaMOCO3HaHUS, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIMOHAIBHOE COCTOSIHUE, BUJIETh HAIIPABICHHS PA3BUTHS COOCTBEHHOU
HIMOIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAaHUS, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIOCOOHOCTh
a/1alITUPOBAThCS K AMOLMOHAIBHBIM U3MEHEHUAM U NPOSABIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKIIOYAIONIEH CTpeMJeHHE K JOCTHKEHHIO L€ M YyCleXy, ONTHUMM3M, WHHUIMATUBHOCTb, YMEHHE
JeMcTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH];

SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTHX, YUUTHIBATh €r0 MPHU OCYLIECTBICHUU OOIIEHUS,
CHOCOOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;

COIIMAIIBHBIX HABBIKOB, BKJIFOUYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JAPYTMMH JIFOJbMH, 3200THTHCS, MPOSBIATh HHTEPEC U
paspeniatb KOH(INKTHI.

MertarnpenmMeTHbIe pe3yIbTaThl OCBOSHHSI IPOTPaMMBI CPEIHEr0 00IIero 00pa3oBaHusl JODKHBI OTPaKaTh:

OBnajeHye yHuBepcalbHBIMU [103HABATEIbHBIMU JCHCTBUSIMU:

1) 6a30BbIC JIOTHYECKHUE ACHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYyaJIM3UPOBaTh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEeJIeNIATH 1IeNU IeATeIbHOCTH, 33J]aBaTh MapaMeTphl U KPUTEPUN UX JOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TPOTHBOPEUHS B pacCCMaTPUBAEMBIX (DU3HUECKHUX SBICHUSX;

pa3pabaTbIBaTh IUTaH PEHICHUS MPOOIEMBI ¢ YIETOM aHAINM3a UMEIOIINXCS MAaTepUATBHBIX 1 HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBEI B JICITEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YIBTATOB IIEIISIM, OIICHUBATh PUCKH TTOCIIEACTBUHN IEATEILHOCTH;

KOOPJAWHUPOBATH U BBITOIHATH Pa0OTY B YCIOBHAX PEATbHOTO, BUPTYaIbHOTO H KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30Bble UCCIIE0BATENBCKUE ICHCTBHSL:

BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMH MOHATUAMU M METOJaMU (PU3NYECKON HAayKH;

BJIaJIeTh HaBBIKAMH Y4e€OHO-HCCIEI0BATENbCKONM M MPOEKTHOW AEATENbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEeIIeHUs 331a4 (PU3UUECKOro COJIepKaHUs, IPUMEHEHHUIO PA3TUUYHBIX METOJIOB ITO3HAHHUS;

BJIQJIETh BHJIAMH JIEATEIHLHOCTH IO TTOJYYEHHIO HOBOTO 3HAHWS, €r0 WHTEPIPETAINU, TTPEOOPa30BaHUIO W MTPUMEHEHHIO B PAa3IMIHBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCIIE TIPU CO3JaHUH Y4E€OHBIX MPOEKTOB B 001acTH (DU3UKH;

BBISIBIISITh IPUYMHHO-CJIC/ICTBEHHBIE CBS3M M aKTYyalM3UPOBATh 33/1a4y, BBIIBUTATH THIIOTE3Y €€ pEelIeHUs, HAXOIUTh apTyMEHTHI IS
JI0Ka3aTeIbhCTBAa CBOMX YTBEP)KIICHHA, 33aBaTh TTApaMETPhl M KPUTCPUH PEIICHHS,



aHAJIM3UPOBATh IIOJYYCHHBIE B XOJE€ PELICHMS 3a7add PE3yJabTaThl, KPUTHUYECKH OLICHMBAThb MX JOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHOMN EATEILHOCTH, B TOM YHCIIE IPU U3YYCHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPHUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIHHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJICH, TIpeUlaraTb OPUTMHAJIBHBIE IOAXOAbI U PELICHNUS;

CTaBUTb IPOOJIEMBI U 3a7]a4M, JOIYCKAIOLIUE albTePHATUBHBIE PELICHUS.

3) pabora ¢ uHbopMaIuei:

BJIAJIETh HAaBBIKAMH NOJNy4YeHHs HHGOpMAKM (QHU3MUECKOTO COACPKAaHUS U3 HCTOYHHKOB pa3HBIX THIIOB, CAMOCTOSITEIBHO
OCYILECTBIISITH TIOUCK, aHAJIN3, CACTEMATH3AIHMIO U HHTEPIIPETALINIO HH(POPMAIIH Pa3IMYHBIX BUAOB U (POPM NpeCTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

UCIOJIb30BaTh CPEACTBA MH(MOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHMl B pEIIEHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3alMOHHBIX 3a/la4 C COOJIIOJICHUEM TpeOOBAaHUI 3PrOHOMMKH, TEXHUKH O€30IacCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

co3/1aBaTh TEKCThl (PU3NYECKOTO COJEp’KaHHUs B passIMYHbIX (opMmarax ¢ y4déTOM Ha3HadeHUs MHPOPMALMU U LEJIEBOM ayJuTOpHUH,
BBIOMpAsi ONITUMANIBHYIO (POpPMY IPEJCTABICHNS U BU3yaIH3alUH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) oOienwue:

OCYILIECTBIATH OOIIEHHE HA YpOKaX (PU3HKHU U BO BHE-YPOUHOU JESATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalMi U cMAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMECTHaS ICATEIbHOCTb:

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ MHIUBHIyalbHON paboThI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yUE€TOM OOIMX HHTEPECOB, M BOZMOXKHOCTEH Ka)KI0r0 UileHa KOJUIEKTHUBA;

IIPUHUMATh L€ COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH ACUCTBUS IO €€ JNOCTUIKEHUIO: COCTaBIATH IIIaH
NeNCTBUI, pacipeeNiaTh POiIH ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/IA U KaXKJAO0T0 yYaCTHHUKA KOMaH/bl B OOIIMI pe3yabTaT 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

IpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJEH C IMO3UIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;



OCYILIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE IOBEICHHWE B Pa3IMYHBIX CUTYyallUsX, MPOSBISATH TBOPYECTBO M BOOOpa)keHHE, OBITh
WHULUATUBHBIM.

OgBnajieHne yHUBEPCAIbHBIMU PETYJISTUBHBIMU JICHCTBUSIMHU:

1) camoopranuzanus:

CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIBHYIO JIEATEIBHOCTh B 00JACTH (DU3UKH M aCTPOHOMUU, BBISBIISITH MPOOJIEMBI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHUS pacu€THBIX M KAUeCTBEHHBIX 3ajlay, IJIaH BBINOJIHEHHUS MPAKTUYECKOU paboThl ¢ y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOYTCHHUIA;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacHIMpsITh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MMPEOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PELICHMUE;

OIICHUBATh MIPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (HOPMUPOBAHHUIO M TPOSBICHUIO SPYAULUU B 00JACTH (U3UKH, TMOCTOSHHO TOBBIIATH CBOW 00pa3oBaTENbHBIN U
KYJIbTYpPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B 1€ TEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

BNIQJIETh HAaBBIKAMHU [IO3HABATENbHONW peQIIeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX JACWCTBUI U MBICIUTENBHBIX IPOILECCOB, HX
pe3yJIbTaTOB U OCHOBAHMIA;

HCIIOJIB30BaTh MPUEMBI peIIEeKCHH JJI OIEHKH CUTYaIliU, BEIOOpA BEPHOTO PEIICHNS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH.

3) npunsiTue cedst U qPYTUX:

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJAOCTAaTKH U JIOCTOWHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MIPABO APYTUX HA OIIHOKY.

[TpenmMeTHBIC pe3yabTaThl OCBOCHUS TPOrpaMMBI 1o Gu3uke. B mpoiecce uzydenus kypea kypca pusuku 6azoBoro yposHs B 10 kiacce
00ydJaromuics HayIuTCs:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb M MecTO (Pu3Mku B (HOPMUPOBAHMHM COBPEMEHHON HAyYHOM KApTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B MPAKTUYECKOMN AEATETbHOCTH JIFOACH;



YUUTBIBATh TPAHMIBl NPUMEHEHMsI U3YyYEHHBIX (PU3MUECKUX MOJeNeil: MaTepualibHas TOYKa, HHEpLUalbHAas CUCTeMa OTCYETa,
a0COIIOTHO TBEPJOE TEJIO, WICAIBHBIM a3, MOJAEIN CTPOEHUS Ta30B, JKUIKOCTEH M TBEPABIX TEJ, TOYEUHBIM AJIEKTPUYECKHUI 3apsl Npu
pereHnn GU3HYECKUX 3a/1a4;

pacrio3HaBaTh (pU3NUECKUE SABICHUS (TIPOLIECCH) U OOBACHATh UX HAa OCHOBE 3aKOHOB MEXAHHKH, MOJEKYIISIPHO-KMHETHYECKOW TEOpUHU
CTPOEHMS BEUIECTBA U AJIEKTPOJIMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE MAJICHUE TEJl, ABH)KEHUE
10 OKPY)KHOCTH, MHEpLus, B3aumojeicrsue Ten, auddysus, OpOyHOBCKOE JBUKEHUE, CTPOCHHE KHUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHUE
0o0bEMa TeJl NMpHM HarpeBaHUM (OXJIAXJEHUM), TEIJIOBOE PAaBHOBECHE, MCIIApPEHUE, KOHJIEHCAIMs, IJIaBJIEHHE, KPUCTAJUIM3alus, KHUIIEHUE,
BJIQ)KHOCTb BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSA3b MEXKIY IIapaMeTpaMH COCTOSHHUS Ia3a B
M30IIPOLECCaX, JIEKTPU3ALUs Tell, B3aUMOICHCTBUE 3aps/IOB;

OIMCHIBATh MEXAHWYECKOE JIBM)KCHHUE, UCIIONB3Ysl (PU3UYECKHE BEIMUMHBI: KOOPJMHATA, MyTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHHE,
Mmacca Tela, Cujla, UMIYJbC Tela, KHHEeTHYeCKasl SHEprus, MOTEHLHaIbHasl SHEPrusi, MeXxaHuyeckas padora, MeXxaHHUYecKas MOIIHOCTb; IpU
ONKCAaHUH TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI HCHOJB3YEMBIX BEIMYMH, WX OOO3HAYCHHS W EAMHUIBI, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

OIMCHIBaTh HU3Yy4YCHHbIC TEIUIOBBIE CBOWMCTBA TEN M TEIUIOBBIE SIBJICHMS, HCHONB3YS (U3NYECKHE BEJIWYMHBL: JIaBJICHUE Ta3a,
TEMIIEPATYpa, CPEAHssI KMHETUYECKash DHEPrus XaOTHMYECKOIO JBMKEHUS MOJIEKYJ, CPEIHEKBaJpaTH4YHas CKOPOCTb MOJIEKYJ, KOJNYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprusi, pabora rasza, KOAI(QQUIMEHT MOJE3HOro ACWCTBUS TEIUIOBOIO JABHMraTels; HPHU ONMCAHUU IPABUIIBHO
TPAaKTOBaTh (DU3UYECKHH CMBICI MCIIOJB3YEMbIX BEJIWYHMH, MX OO0O03HAUEHUs W EIUHMIBI, HaXOIUTh (HOPMYJbl, CBA3BIBAIOIIME JaHHYIO
(bu3NYECKYI0 BEJIMYMHY C APYTUMU BEIUYUHAM;

OTHCHIBAaTh U3YUEHHBIE FIEKTPUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUECKHE SABJIEHUS (TIPOLECCHI), UCIIONIb3Ys (PU3NUECKHE BETUUUHBI:
ANEKTPUYECKUN 3apsifl, IJIEKTPUYECKOE I10JI€, HANPSIKEHHOCTh IIOJA, MOTEHIMAN, PAa3HOCTh ITOTEHLMAJIOB;, NPH OMNMCAHUHU IPABHIBHO
TPaKTOBaTh (U3NYECKUH CMBICT HCIOJIb3YEMBIX BEJIMYMH, UX O0OO3HAUEHUS U EIUHUIBI, yKa3blBaThb (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(u3uUecKyI0 BEIMUMHY C IPYTHMMH BEJIHYMHAMHY,;

aHAJM3UPOBATh (PU3MUECKUE MPOLIECCHl U ABJICHUS, UCTIONb3YS (PU3NYECKHUE 3aKOHBI U MIPUHIUIIBL: 3aKOH BCEMUPHOTO TsArotenus, 1, Il u
IIT 3akonbl HprOTOHA, 3aKOH COXpaHEHUS MEXAHMYECKON DHEPIMH, 3aKOH COXPAHEHHUS UMIIYJIbCa, NMPUHLUI CYNEPIO3ULMH CHJI, TPUHIUI
paBHOIIPaBUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHMS BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEIHEU
KUHETHYECKOW SHEPTHH TEIJIOBOTO IBMXKEHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoil, MmepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3aps/ia, 3akoH KylloHa, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MAaTEMATUYECKOE BHIPAXKEHNE U YCIIOBHS
(rpaHu1IbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHIUIBI JEHCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX YCTPOMICTB; pa3inyaTh YCIOBHUS HMX O€30MacHOTO
WCITOJIb30BaHNUs B [IOBCETHEBHOW JKU3HM;



BBITIOJIHATh DKCIIEPUMEHTHI 110 MCCICIOBAaHUI0 (PU3MUECKUX SIBJICHUH M TIPOLIECCOB C HCIOJIB30BAHUEM IMPSMBIX, M KOCBEHHBIX
U3MEpEHU, mpu TOM (HOPMYIHPOBATh MPOOIEMY/3aady W TUIOTE3y Y4eOHOTO 3KCIEPUMEHTAa, COOMpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHus1, IPOBOJUTH OTBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBISTh MPSIMBbIE W KOCBEHHBIC M3MEpPEHHUs (PU3UYECKUX BEIUYHH, MIPH 3TOM BBIOMPATh ONTHUMAIBHBIN CIOCOO0 M3MEPECHHS H
HCIIOJIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEUTHOCTEN U3MEPEHHI;

HCCEA0BAaTh 3aBUCHMOCTH MEXIY (PU3MYECKUMH BEIUYMHAMHU C HCIOJIb30BAaHUEM IPSMBIX U3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHpOBATh pe3yibTaThl MOJYYCHHOW 3aBUCHUMOCTH (DU3MYECKHX BEJIWYMH B BUJIE TaONHI] U rpadUKOB, JEIaTh BBIBOJBI IO
pe3yJibTaTaM UCCIEIOBAHUS;

coOnrofaTy MpaBwia O€30MacHOr0 TpyAa TMpPU TPOBEACHHHM HCCIENOBAaHMI B paMKax y4eOHOro OKCIEepHUMEHTa, Yy4eOHO-
HCCJICIOBATEILCKOM M MPOCKTHOMN ACSITEILHOCTH C HCIIOIh30BAaHHUEM H3MEPUTENIBHBIX YCTPONCTB B TaOOPaTOPHOTO 000PYIOBAHUS;

pemars pacu€THHIC 33729 C SIBHO 3aaHHON (DU3MUECKON MOJIEIBIO, UCIIONB3Ys (DU3UYECKHe 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIIN3a
YCJIOBHS 3a7]a4i BHIOMPATh (PU3UUYECKYIO MOJICIIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE IS €€ pelieHus1, TPOBOIUTH
pacYéThl U OIICHUBATH PEATBHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NICCKON BETTMYHHEI;

peniaTh KaueCTBEHHbIE 3aJa4M: BBHICTPAMBATh JIOTMUECKH HEMPOTHUBOPEUUBYIO LIETIOYKY PACCYKJIECHUM C MCIIOJIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (DU3UUCCKUX SBJICHUN;

WCIONIb30BaTh NPU pEIICHUU Y4YeOHBIX 3a7ad COBPEMEHHble WH(OPMALMOHHBIE TEXHOJOTHU MJii TOWCKAa, CTPYKTYpUPOBAHMS,
MHTEPIIPETAIMM U TPEACTAaBICHUS Y4eOHOM M HAyYHO-MOMYJISPHON HH(OpMAIMK, TMONYYEHHOW U3 PA3NUYHBIX HCTOUYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIyHaeMyr0 HH(GOPMAIIHIO;

MIPUBOUTH MPUMEPHI BKJIAJIa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MHpPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHU;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B TOBCETHEBHOW JKHM3HU I oOecrieueHuss 0e30MacHOCTH TpU OOpalieHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMU, JUISI COXPAHEHUS 370POBbs U COOMIOCHHUS HOPM SKOJOTHYECKOTO MOBEJCHHS B OKpYKaIOIIEH
cpene;

paboTtaTh B TpyMNe C BBHIMOJTHEHHEM DPA3IUYHBIX COIMAIBHBIX POJICH, MIIaHUPOBAaTh Pa0OTy TPYIIbI, PAlMOHAIBHO pacHpeleNsiTh
00s13aHHOCTH W TUJIAHUPOBATH JESATEILHOCTh B HECTAaHAAPTHBIX CHUTYAIMSIX, OLIEHUBATh BKJIAJ KAKIOTO M3 YYACTHUKOB TPYIIILI B pEIICHUE
paccMaTpuBaeMoii MPoOIeMBbl.

[IpeameTHBIC pE3ynbTaTBI OCBOSHUS ITporpamMMel o (usuke. B mporiecce nzydenus kypca Kypea Gpusnku 6a3oBoro ypoBHs B 11 kiacce
00ydJaronuics HayIuTCs:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb M MecTO (pu3uku B (HOPMUPOBAHMHM COBPEMEHHON HAyYHOM KAapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYCCKOMN JCSITEIIBHOCTH JIFOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PHM3NYECKON KapTUHBI MUDA;



VUUTHIBATh TPAHUIBI TMPUMEHCHHS H3YYCHHBIX (DU3MUECKUX MOJENCH: TOYCUHBIA DIICKTPUYCCKHHA 3apsiji, JIyd CBETa, TOUYCYHBIH
UCTOYHHUK CBETa, SiACpHast MOJIENIb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO Si/Ipa IPH peleHnH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pusnueckue sBICHHs (IPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB JJIEKTPOJMHAMUKMA W KBAHTOBOW (DH3MKH:
AIIEKTpUYECKasi MPOBOAMMOCTD, TETNIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJICHICTBHE MAarHUTOB, JIEKTPOMarHuTHAs
UHIYKIMS, JCWCTBHE MAarHUTHOTO IIOJIi HAa TPOBOAHMK C TOKOM M JBIDKYLIMICS 3apsii, SJIEKTPOMAarHUTHBIE KOJICOaHUS M BOJHBI,
NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKEHUE, MpeJoMIIeHNe, HHTepdepeHus, TudpaKkius U MOISPU3aIys CBeTa, TUCIICPCHs CBETa,
dotoanekrpuueckuii 3pdext (Ppororddexr), cBeTOBOS NaBICHHE, BOSHUKHOBEHHE JTUHEHYATOrO CIIEKTpa aroMa BOJOPOJ]IAa, €CTECTBEHHAS U
UCKYCCTBEHHAS PaIMOAKTUBHOCTH;

OIKCHIBATh W3YUYCHHBIC CBOMCTBA BellecTBa (JICKTPUYCCKHE, MArHUTHBIC, OMTUYECKHE, AJICKTPHYCCKYIO MPOBOJUMOCTh PAa3IUYHBIX
Cped) W SJCKTPOMArHUTHBIC SBJICHHS (TIPOLECCHI), UCMOIB3YS (U3UYECKUE BEIMUYMHBI: 3JICKTPUUECKUN 3apsijl, CHIa TOKA, DIEKTPUIECKOE
HaINpsDKCHUE, JICKTPUIECKOE COMPOTUBIICHHUE, PA3HOCTh MOTEHIIMANIOB, MJIEKTPOABIDKYIIAS CHJIa, paboTa TOKAa, MHAYKIUS MarHUTHOTO TOJI,
cuna Amnepa, cuia JlopeHna, HHIyKTUBHOCTD KaTYIIKH, YHEPTUS 3JIEKTPUUYECKOTO W MAarHUTHOTO IOJICH, MepuoJl U YacToTa KoieOaHui B
KOJIEOATEIbHOM KOHTYpE, 3apsili M Chja TOKa B IPOIECCe TapMOHUYECKHUX OJICKTPOMArHUTHBIX KoJjeOaHWH, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CHJIA JINH3BI, IPU ONMHCAHUY MPABWIBLHO TPAKTOBATh (PU3UYECKUN CMBICI MCIIOJIb3YEMbIX BEIIMYMH, UX 0003HAUYCHUS U CIMHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUYECKYIO BEIMYMHY C APYTUMH BEJTHUNHAMU;

OIMCHIBATh U3YYCHHBIC KBAHTOBBIC SIBIICHHS M IPOILIECCHI, MCIOJIBb3YS (U3MYCCKHE BEIMUYUHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH,
JUTMHA BOJIHBI M YacTOTa CBETa, SHEPTUS U UMIYJIbC (POTOHA, MEPUOJI MOTypaciaaa, YHEPTHs CBSI3U aTOMHBIX sJEp, MPU OMHUCAHUU TMPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCIIONB3YEMbIX BEIUYMH, MX O0O3HAUCHHs] M E€IWHUIIBI, YKa3bIBaTh (YOPMYIBI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NIECKYIO BETUYNHY C IPYTHMHU BEIMYHMHAMH, BHIYHACIIATH 3HaYCHNE (PU3NIECKOMN BETHUNHBL;

aHATM3UPOBaTh (U3UYECKHE TMIPOIECCHl W SBJICHHSA, WCIONB3yd (U3NYECKHE 3aKOHBI M TPUHIMNBL 3akoH OMa, 3aKOHBI
MIOCJIEIOBATEIFHOTO W TApaJUIeIbHOTO COCIMHEHUS IMPOBOJHUKOB, 3akoH JIkoyms—JIeHIa, 3aKOH AJIEKTPOMAarHUTHOM WHAYKIIUH, 3aKOH
MPSIMOJIMHEHHOTO PAacTpOCTpaHEHHs] CBETa, 3aKOHBI OTPAKEHUs CBETa, 3aKOHBI MPENIOMIICHHS CBeTa, YypaBHEHHe OUHINTeHHa A
doro3derra, 3aKOH COXpaHEHHs HPHEPIUHU, 3aKOH COXPAHEHHS HMITYJbCA, 3aKOH COXPAHEHMs AJIEKTPUUYECKOIrO 3apsjia, 3aKOH COXpaHEeHHUs
MaccoBOro 4YMcia, MocTyjdaTrbl bopa, 3aKoH paAMOakTHUBHOIO pacmaja, MpH 3TOM pa3uyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U yCIOBHs (TpaHUIIbI, 00JaCTH) TPUMEHUMOCTH,

OTIpEeETISATH HAPaBIEHUE BEKTOPA MHAYKIIMU MAarHUTHOTO TIOJIsI POBOJTHUKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHa;

CTPOMUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMO€ IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIOJIHATh JKCIIEPHUMEHTHI TI0 HWCCIEIOBAaHHUIO (DU3WYECKHUX SBJICHUH W TPOIECCOB C HCIIOJB30BaHUEM IMPSIMBIX, W KOCBEHHBIX
U3MEpeHUil: mpu 3ToM (popMyTupoBaTh MpodiieMy/3aauy M THUIOTE3y Y4eOHOTO IKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3 TPEIJIOKEHHOTO
000pyI0BaHUs, MPOBOJUTH OIBIT M (POPMYITUPOBATH BHIBOJIBL;



OCYUIECTBJIATh MpPsIMblE M KOCBEHHbIE M3MEpPEHMs] (PU3NUECKUX BEJIMYUH, IPU 3TOM BBIOMpAaTh ONTHUMANBHBIM CIIOCOO HM3MEpEeHus U
HUCIIOJIBb30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOI‘pCH.IHOCTGfI H3M€p€HHfI;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH C HCIOJIB30BAHUEM IPSMBIX HU3MEPEHUH: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpPOBaTh PE3yNbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3MYECKHUX BEIMYUH B BUAE TaOiHI U rpaduKoB, JeIaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEJOBAHNS,

coOiogaTh IpaBuia O€30MacHOrO TpyJda MpH IPOBEIEHUM MCCIENOBAaHUNH B paMKax y4yeOHOro SKCHEpUMEHTa, YydeOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JESTENbHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOICTB U J1a00OpaTOpHOro 000py10BAHNUS;

pelaTh pacu€THbIE 3aJjauy C SBHO 33JaHHON (pU3MUECKON MOJIENbIO, UCIIONb3Ysl (PU3NUECKUE 3aKOHBI U IPUHLUIIBI, HA OCHOBE aHAJIN3a
yCIIOBHSA 3a7a4yl BEIOUPATh (PU3UUECKYIO MOJIEIIb, BBIACATh (PU3NYECKUE BEIMYUHBI U (POpMYJIIbl, HEOOXOUMBbIE AJisi €€ pelIeHus, IPOBOIUTh
pvaéTbI N OICHHUBATL PCAJIBHOCTD IMOJYYCHHOI'O 3HAUCHUS (bHSPI‘-IGCKOfI BCJIIMYHHDBI;

peliaTh Ka4YC€CTBCHHLIC 3a/la4r: BBICTPAWBATL JIOTUUCCKH HCIIPOTHBOPCUMBYIO LCIIOYKY paccyxcneHHﬁ C HUCIIOJIb30BAHUEM HU3YYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UUYECKUX SIBICHU;

WCTIOJNB30BaTh TPHU pPEIIeHHH Y4eOHBIX 3a/a4 COBPEMEHHBIE HH()OPMAIMOHHBIE TEXHOJOTHH Il TIOMCKA, CTPYKTYPHPOBaHUS,
UHTEpHpeTalud U NpPEeACTaBICHUs Y4eOHOM M HaydHO-NOMYJISIpHOW HH(OpManuM, MOJIYYEHHOW M3 pa3jIM4YHbIX HUCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh [0JIy4yaeMyto HH(POPMALUIO;

OOBSICHATH MPUHLUIIBI JEUCTBUS MAIIKMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3IMyaTh YCIOBUS UX OE€30MIACHOIO MCIOJIb30BaHUS B
MIOBCEJHEBHOM KU3HH;

MPUBOJUTL TPHUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-(U3UKOB B pa3BUTUE HAyKd, B OOBSICHEHHE IPOLECCOB
OKpYKaIoIlIero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMSI MO (M3MKE B IOBCEAHEBHOW JKMU3HM Ji1 oOecrieueHus: O€30MacHOCTH IMpH OOpallleHuu ¢
npuOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, JUIsl COXPAHEHHUS 370POBbsl U COOJIOJEHHUSI HOPM 3KOJIOTMYECKOIO MOBEJCHHS B OKpY’KaroLe
cpene;

paboTaTh B IpyIIe C BBINOJHEHHEM Pa3IMUHBIX COLMAJIBHBIX pOJIEH, IUIAHUPOBaTh PabOTy TPYIIBI, PAlMOHAIBHO PACHpPEAEIATH
00513aHHOCTH U IUIAHUPOBATH JIEATEILHOCTh B HECTAHJAPTHBIX CUTYalMsX, OLIEHWBATh BKJIAJ KaXJOTO U3 YYACTHHUKOB TPYIINBI B peLICHHE
paccMaTpuBaeMOi POOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne ni/m HanmeHnoBaHue pa3jeioB U TeM Konu4yecTBo yacos DJIEeKTPOHHBIE



NPOrpaMMmblI

(uudposBbie)

Kourposbubie IIpakTHyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmunorexa [JOK
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHHU https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK
' ®da30Bble IEPEXOBI https://m.edso0o.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJANHAMUKA
4.1 DneKTpocTaTHKa 10 1 bubnnorexa [JOK



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

ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK

4.2 Pa3JIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBanme
(undposbie)
n/ | pas/iesioB M TeM Bcer  Kourpoububl  IIpakTuyeckn
oOpa3oBaTe/ibHbIE
1| NporpaMmMbl 0 e padoTsl e padoThbl
pecypcbl
Pazgen 1. JIEKTPOJAUHAMUKA
MaruauTHOE ToJIe. bubmuorexa [JOK
11 DNeKTpOMarHuTHa 11 1 3 https://m.edso00.ru/7f41c97
1 AHOYKUAS C
Hroro no pasneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKue u bu6nuoreka [IOK
2.1 AJEKTPOMarHUTHBI 9 1 https://m.edsoo.ru/7f41c97
€ KoJIeOaHHUsI c
MexaHu4ecKue U bubnnoreka IIOK
2.2 AJICKTPOMArHUTHBI 5 1 https://m.edsoo.ru/7f41c97
€ BOJIHBI c
bubmuorexa [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c97
c
Uroro no pazneny 24

Pazzexn 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

OCHOBBI
CIeIHATbHOM bu6nuoreka [IOK
3.1 4 1 https://m.edsoo.ru/7f41c97
TEOPUH .
OTHOCHUTEIBHOCTH -
Hroro mo paszaeny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

OJIEMEHTHI
41 N 6
KBAaHTOBOU ONTHUKHU

bubmmoteka [IOK
https://m.edsoo.ru/7f41c97
c

4.2 CrpoeHne atoMa 4
4.3 ATOMHOE PO 5
Hroro mo pazaeny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI 7

1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97
c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97
c

but6mmoreka [IOK



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

acTpOHOMUHU U
acTpodu3uku

https://m.edsoo.ru/7f41c97

c

Hroro no pazneny

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

7

OGoGmaromee bu6nuoreka [IOK
6.1 4 https://m.edsoo.ru/7f41c97
MOBTOPEHUE c
Hroro no pazaeny 4
PesepBHOe Bpems 3
OBUIEE
KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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