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OdenepanpHas paboyass mporpamMma Mo ydeOHomy mpeamery «Dusnuka» (06a30BbIi
ypoBeHb) (peameTHast 0061acTh «EcTecTBEHHO-HAyUHBIE TPEIMETBI») (J1ajee COOTBETCTBEHHO —
nporpamMma 1o ¢usuke, GuU3KKa) BKIIOYACT MOSCHUTENBHYIO 3alUCKY, COJEp)KaHHE O0Yy4eHus,
IUTAHUPYEMBbIE PEe3yIbTaThl OCBOSHHSI IPOrPaMMBI IO (PU3UKE.

[losicHuTenpHass 3amucKka OTpakaeT oOLMe Wead W 334a4d  U3ydeHHs (U3HKH,
XapaKTEPUCTUKY ICUXOJOTHUYECKUX MPEINOChUIOK K €ro M3y4eHHI0 OOydYarolUMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakKe IOAXOAbl K OTOOpY coepXaHHUs, K OIpeIeiIeHHUI0
IJIAHUPYEMBIX PE3yJIbTaTOB.

Copepxanne 00y4eHUsI PacCKpBIBAET COJIEpKaTeIbHbIC JIMHUU, KOTOPbIE IPEIaraioTcs
JUIsL 0053aTEILHOTO N3YUEHHSI B K&XKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Tnmanupyemble pe3ynbTaThl OCBOCHUS MPOTPaMMBbI MO (hU3HMKE BKIIOYAIOT JTUYHOCTHBIE,
METaIlpeIMETHbIE pe3yJabTaThl 3a BECh IEpPHOA OOyYeHUS Ha YPOBHE CpEIHEro oOIIero
o0pa3oBaHus, a TAKXKE MPEIMETHbBIE TOCTHXKEHUS 00y4aroIerocs 3a KaKaplid roJ] 00y4eHusl.

IMosicHuTeEIbHAA 3aNIMCKA.

[IporpamMma mo ¢usuke 0a30BOr0 ypoBHSI Ha YPOBHE CpeJHEro oOiero odpazoBaHus
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUUW M TpeOOBaHUI K pe3ylbTaraM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOil mporpamMmsbl, mpencraBieHHbix B PI'OC COO, a Takke C yd4éTom
denepanbHOl paboyeil mporpaMMbl BOCHUTAHMS M KOHLENLMHU IpEenojaBaHusl y4eOHOro
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanum,
peaTu3yoIuX OCHOBHBIE 00pa30BaTeIbHBIC TPOrPAMMBI.

CopepxaHue MporpaMMbl 1O (U3MKE HaIpaBlIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuaroumuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETeIbHOCTHOTO Noaxoaa. [IporpamMma o ¢pusnke cOOTBETCTBYET
tpeboBanusiM GPI'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METanpeAMETHBIM
pe3ynbTaTaM OOyuYeHHs, a TaKXKEe YYUTHIBAET HEOOXOIMMOCTh peanHu3allil MEKIIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHBIMH YyueOHBIMU MpeaMeTamMu. B Hell ompepensiorcs
OCHOBHbIE LI€HM M3Y4YeHUs (PU3UKU Ha YPOBHE CpelHEro ooiiero oOpa3oBaHUs, MIaHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMETHbIe, NpeaMEeTHbIEe (Ha
06a30BOM ypOBHE).

Ilpozpamma no pusuxe exnrouaem:

- [Inanupyemblie pe3ynbTaThl OCBOCHHUS Kypca (PU3KMKH HAa 0a30BOM YPOBHE, B TOM YHUCIIE
MpeIMETHBIC PE3yAbTATHI MO T0JIaM O0yUYEHUS;

- Coneprxkanue yueOHoro npeamera «dusuka» 1no rogam o0ydeHus;

[IporpaMma 10 (U3MK MPEAOCTABISIET BO3MOXKHOCTH JUIS PEAM3ANH  Pa3TUYHBIX
METOJMYECKMX TOIXO0JO0B K OpraHu3aluu oOyueHus (¢U3MKe MpH YCIOBUM COXPAHEHUs
00s3aTeNbHOM YacTH Co/Iep KaHus Kypca.

dusznka Kak Hayka O Hambojee OOmMMX 3aKOHAX MPHUPOJABI, BBICTyMass B KayecTBE
yueOHOro mpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ] B CHUCTEMYy 3HaHUH 00
okpyxkatomieM wmupe. LkonbHbIM Kypc (QU3MKHM — cHCTEMOOOPa3yIOUIM Il €CTeCTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (DU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB H
SBIICHUHN, W3y4yaeMbIX XHMHEU, Owuosorueit, Qusudeckoir reorpadpueil W acCTPOHOMHUEH.
Hcnonp30BaHWe U aKTMBHOE MPUMEHEHHE (PU3NYECKUX 3HAHHUM OINpeaenseT Xapakrtep u
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cepe PHEPreTHKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA,
MOJIyYEHUs] HOBBIX MaTEepHaiOB € 3a/laHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue Gu3MKu BHOCUT
OCHOBHOI BKJIaJ B (popMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydarolmuxcs, B
dbopMupoBaHre YMEHUI IPUMEHSTh HAYYHBIH METOJI IO3HAHUS NP BHIMOIHEHUH UMH y4EOHBIX



HUCCIIENOBAHUMN.

B ocHOBY Kypca Gu3uKHu 17151 YpOBHS CPEIHET0 00IIero 00pa3oBaHus MOJIOKEH Psil UACH,
KOTOPBIE MOKHO paccCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoea yerocmuocmu. B COOTBETCTBUM C HEN KypPC SIBJISAETCS JOTMYECKH 3aBEPLIEHHBIM,
OH COJICPXKHT MaTepHall U3 BCEX pa3esioB (PU3HMKH, BKIIOYAET KaK BOMPOCH KIIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKU.

Hoen z2enepanuzayuu. B cOOTBETCTBUM C HeW Mmarepual Kypca (QU3MKU OObEIUHEH
BOKpYT (u3nueckux Teopuil. Benyumm B kypce siBisiercss (pOpMHpOBAaHUE MPECTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. Peanuzanus uWAed  NOPEANOJAaracT  HMCHOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPAa3BUTHUA (DUBHUKH C
pasBUTHEM OOIIECTBA, a TaKXXE€ C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U 3KOJOTHYECKUMHU
npodsieMaMu.

Hoesn npuknaonoui nanpaenennocmu. Kypc ¢usuku mnpeanoiaraet 3HaAKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTMYECKUX MPUIOKEHUH H3YUYEHHBIX TEOpHd U
3aKOHOB.

Hoesn 3IKonocuszayuu peanusyeTcs MOCPEICTBOM BBEICHUS AIIEMEHTOB COJCp)KaHUS,
NOCBAUIEHHBIX JKOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS PoOIIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

CrepXHEBBIMH JJIEMEHTaMHU Kypca (M3WKHA Ha yPOBHE CpPEIHEro oomero oOpa3oBaHUs
ABIAIOTCA (usnyeckue Teopuu ((GOopMUpOBaHUE MPEACTABICHUI O CTPYKType MOCTPOCHUs
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NpPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS OMUCAHMUSI €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0/ B Kypce (PU3MKH peau3yeTcst Ipexk/ie BCero 3a CUeT
OpraHu3aliy SKCIIEPUMEHTAILHON NEeSTeTbHOCTH oOydatonuxcs. J{is 6a30Boro ypoBHsS Kypca
(GU3UKN — ITO UCTONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1abopaTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUN CIHUCOK
YUEHHUYECKUX TPAKTUUYECKUX padoT. BriieneHne B yKazaHHOM IMEpEeYHE JIADOPAaTOPHBIX padoT,
OPOBOJUMBIX JJIsl KOHTPOJSI M OLIEHKH, OCYIIECTBISETCS YYaCTHHUKAMH OOpa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHAleHUs KabuHeTa ¢pu3uku. [Ipu sTomM
o0ecrieynBaeTcsi OBJIAJICHHE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBaHUS 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NIPEIOKEHHBIX THITOTE3.

Pemrenne pacu€THBIX W KaueCTBEHHBIX 337a4 C 3aJaHHON (PU3MYECKOW MOJEIbIo,
MIO3BOJISIONIEE IPUMEHSTh U3yYSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zenia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pasfenoB. s KadecTBEHHBIX 3a7ad MPHOPHTETOM
ABIISIOTCSL 33aJaHMsg Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Kalollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTYallMM MPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO k MarepHaIbHO-TEXHUYECKOMY
o0OecrieueHHI0 ydyeOHOro mnpoiiecca 0a30BbI ypOBeHb Kypca (PU3MKM Ha YPOBHE CpPEIHETo
obmrero o0pa3oBaHUs JTOJDKEH M3y4aThCsS B YCIOBHUSAX MPEAMETHOrO KaOWMHEeTa (U3MKUA WU B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MpEeAMETOB €CTECTBEHHO-HAy4yHOTo Iukia. Hamuume B
kaOuHeTe PU3MKH HE0OXOIUMOT0 JTJAOOPATOPHOTO OOOPYIOBAHUS JJIS BHIMTOTHEHUS YKA3aHHBIX B



nporpaMMe 1o (GU3MKE YYCHMUYECKHUX MPAKTHUECKUX pPabOT U JIEMOHCTPAI[MOHHOTO
00opymoBaHus 00s3aTEIBHO.

JleMoHCTpallmoHHOEe 00opynoBaHue (OPMHUPYETCSs B COOTBETCTBHH C HPUHIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECIeurBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIIUPHUUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUUECKUX MPUMEHEHUI.

JlaGoparopHoe 000pyAOBaHME AJiI YYEHHUYECKHX MPAKTUYECKUX paboT (popmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdyére OJHOr0 KOMIUJIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYIAOBAaHMS JOJKHBI OBITh
IIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE HU(POBBIX J1TAOOPATOPHIA.

OcHOBHBIMU YenaMU U3yYeHUs Pu3uUKU 8 00uem o0pazo08anuu AGIAAOMCA:

- @opMupoBaHHE HHTEpeCa W CTPEMIICHHS OOYYaAIOMIMXCS K HAaydHOMY H3yYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

- Pa3Butme mpeacraBneHUl O HAYYHOM METOJE TMO3HAHUA U (QOPMHUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

- ®opMHUPOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylibTaTa U3yueHUsI OCHOB CTPOCHUS
MaTepru U GyHAaAMEHTATBHBIX 3aKOHOB (PH3HKH;

- ®opMupoBaHHE YMEHUH OOBICHATH SBJICHUS C UCTIOIB30BaHUEM (PH3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

- ®opMUpOBaHHE MPEICTABICHUNA O pOJM (U3UKU IJIsl PA3BUTHUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

Hocmudsicenue ymux yeneii 0decneuusaemca pewienuem ciedyriouux 3a0ay ¢ npoyecce
uzyuenus Kypca (pu3uku Ha yposne cpeonezo oouieco o0pa3oeanus:

- [IpuoOperenne cucteMbl 3HaHUH 00 OOIMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U DJIEMEHTHI aCTPOPU3HKH;

- @opMHpOBaHHWE YMEHHH TIPUMEHATH TEOPETHUECKUE 3HAHUS [UIS OOBSICHEHUS
(Gu3NUeCKUX SIBICHUH B MPHPOJE W IS MPHUHATHS MPAKTHUYECKUX PEIICHHH B MOBCETHEBHOMN
KU3HU;

- OcBoeHHe cHoOcOOOB peIIeHUS Pa3TUYHBIX 3a7ay C SIBHO 3aJaHHON (HU3NUECcKOi
MOJIENIBIO, 3ajJlad, IOJPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CcO3JaHue (U3MYECKOH MOJIeNH,
COOTBETCTBYIOIIEH YCIOBHAM 3a]1auu;

- Ilonnmanue ¢GU3NYECKUX OCHOB W HPUHIMIOB ACUCTBUS TEXHHUUYECKUX YCTPOHCTB M
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

- OBnazieHre METOJaMH CaMOCTOSITEIIFHOTO TUIAHUPOBAHUS M TIPOBEACHUS (PU3MUECKIX
OKCTIEPUMEHTOB, aHallM3a ¥ WHTEPIpeTalud HHPOPMAIUHU, OIPENEICHUsI JTOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;

- Co3naHue ycloBUH Ui pa3BUTUS YMEHHH MPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKOM
NeSITeTbHOCTH.

OOmiee 4McIO 4YacoB, PEKOMEHJIOBAHHBIX Jsl M3ydyeHus ¢u3uku — 136 dgacos: B 10
KJacce — 68 yacoB (2 Jaca B Hezieno), B 11 kitacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemelii B mporpamme mo (Qu3uKe IMepeueHb J1a00paTOPHBIX U MPaKTUYECKUX
padoT ABISETCS PEKOMEIOBAHHBIM, YUUTENb JEIaeT BEIOOP MPOBEACHUS JTaOOPATOPHBIX padOT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIXCS.

Conep:xanue o0yuenus B 10 kiacce.



Pazoen 1. Qu3zuxka u memoovl HAYUHO20 NO3ZHAHUAL.

®usuka — Hayka o npupone. HayuHnble METOABI NMO3HAHUS OKpyKarouero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3NYECKUX SBICHUH U mporieccoB. Hayunsle runoresbl. Ou3nueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (POpMUPOBAHUU COBPEMEHHOH HAy4HOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOJICH.

JleMoHcTpanum.

AmHanoroBble 1 IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Paszoen 2. Mexanuka.

Tema 1. Kunemamuka

Mexanuyeckoe aBuwkeHHe. OTHOCHUTETBHOCTh MEXAHWYECKOro JBHxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHsii CKOPOCTh, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMEeIleHnl 1
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIHHEHHOE NBIKeHUe. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe naBukeHue. J[BMKEHHE MaTEpUATIBHOM TOYKU 110 OKPYXKHOCTHU C
IIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon um
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckue yCTpocTBA M MPAKTUUYECKOE TMPUMEHEHHE: CIHIOMETP, JBHKECHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

JleMOHCTpanuu.

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeobOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Y4eHnuecKkui HIKCIIEPUMEHT, JIabopaTOpHbIE PaOOThHI

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHONIEHWS  MEXAY  NyTSIMH, OPOWJIEHHBIMH  TEJIOM 32
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenue NBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3yuenune nBukeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa.

[Ipuamun otHocuTensHocTH ['amunes. IlepBeiii 3axkoH Herorona. HHepunaibHbIE
CHUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepnosunmu cwi. Bropoit 3akoH Herotona ans
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA [I711 MaTepHalIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tskectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckojbxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHeE.



Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[TocTynaTtensHOE M BpaliaTeIbHOE JBIKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiIbI OTHOCHUTENIBHO OCH BpamieHus. Ilnedo cuibl. YcnoBust paBHOBeCHs
TBEPIOTO TEIA.

TexHuueckue ycTpONCTBa M MPAKTHUUECKOE IPUMEHEHHE: MNOJUIMIHUKH, JIBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanum.

SIBrieHMEe MHEPLHH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U aJACHUU.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHS.

YdeHn4ecKuil SKCIIEPUMEHT, Ta0opaTopHbIe PabOThI

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJI YIIPYIOCTH, BO3HUKAIOLIUX B MPY)KMHE U PE3MHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPJOTO TEJA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexaHuke.

Nmnynbe MaTepuanbHON TOUKH (Tela), CUCTEMbl MaTepHaIbHBIX TOUEK. VIMITyJIbC CHUIIBI U
M3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

PaGora cunbl. MOIIHOCTH CHUITBL.

Kunernueckast sHeprusi MarepuaibHOil Touku. Teopema 00 M3MEHEHUM KHHETHYECKON
SHEPIHH.

[lorenunaneHass oHeprus. IloTeHuuanbHas dHeprus ynpyro jaeGopMHUpOBaHHON
npyxuHbl. [loTeHnanbHas sHeprus Tenaa BOJU3U MOBEPXHOCTU 3EMJTH.

[ToreHnuanbHble M HEMOTEHUUANbHbIE CUIbl. CBsA3b pabOThl HEMOTEHLHMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOIKHOBEHHS.

TexHndeckue yCcTpoNuCTBAa U IMPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONED, NPYKUHHBINA
MUCTOJIET, TBUKEHHUE PaKeT.

JleMoHcTpanum.

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABMKEHIE.

Ilepexos nMoTeHIMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

YdeHnueckuit SKCIIepUMEHT, 1a00opaTopHbIe pabOThI

N3yuenune abCOMIOTHO HEYNPYroro yiapa € IMOMOUIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanune cBsizu pabOTHl CHIIBI C MU3MEHEHHEM MEXaHHYECKOH SHEpruM Tena Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pazoen 3. Monexynapnasa gpusuka u mepmoouHamuxa.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEopUU.



OCHOBHBIE  TOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM U HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxenue. dud¢ysus. Xapakrep ABIKEHHS M B3aUMOICHCTBUS
qacTull BemecTBa. Mosenu cTpoeHus ra30oB, )KUJIKOCTEH U TBEPABIX TNl U O0OBACHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaudecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopenp uneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHUECKOW TEOPUHU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHell KHHETHYECKOW SHEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UACaIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
u30Xxopa, uzodapa.

TexHUYEeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

JlemoHcTpanuu.

OnpIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu MONEKys
OpPraHUYECKUX COEIMHEHUI.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUPYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCYAA.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

YdeHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI

OmnpeneneHre Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpeHHH o0bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoOuHAMUKHU.

TepmoauHamMuueckass cuctemMa. BHYTpeHHSs SHEpPrHs TEPMOAMHAMUYECKONM CUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0JlHOAaTOMHOTO
UJeanbHOro raza. Busl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y 1eJIbHas
TEIUIOEMKOCTB BelecTBa. KoJIM4ecTBO TEIUIOTHI IPH TEILIONEpeiade.

ITonatue 06 aamabatHoMm mporecce. [lepBblit 3akoH TepMonuHamMukH. llpumeHeHue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B pUPOJE.

TennoBsie MamuHbl. [IpuHIUIEL NelicTBUS TerIOBbIX MamuH. [IpeoOpazoBanus sHeprun
B TerioBbIx MammnHax. Koagduurent nonesHoro aerictus TemnoBoi MamuHel. [ukn Kapro u
ero Kod(hPuIUEeHT MoJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuuyeckue ycTpoilcTBa W NPAKTUYECKOE MPUMEHEHHE: JBUTAaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

JleMoHcTpanuu.

V3MeHeHne BHYTpEHHEH SHEpruu Tena NpU COBEPUICHWH paboThI: BBUIET NMPOOKU M3
OYTBUIKM TOJI JIEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHusl (BUJICOIEMOHCTPALIHS).

N3menenue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu TeIionepeaaye.

OmnbIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATES.



Y4yeHn4YeCKUi SKCIIEPUMEHT, TaOOpaTOPHBIE PaOOTHI

N3mepenue yaenbHOU TeIIOEMKOCTH.

Azpecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[MapooOpa3zoBanue U KoHAcHcauusa. McmapeHune wu  KuneHwe. AOCONIOTHas U
OTHOCUTEIIbHAS BIKHOCTh BO3/lyxa. HackImeHHbIi map. Y aenbHas TeroTa napooopa3oBaHHUs.
3aBUCHUMOCTB TEMIIEPATyphl KUIICHUS OT AABJICHMUS.

Teépnoe Ttemo. Kpucramnmueckue wu amopdHbie Tema. AHHU30TPONHS CBOWCTB
kpuctamuioB. Kuakue kpucramibsl. CoBpeMeHHble MaTepuaiibl. [lnaBieHne M KpucramuM3anus.
VY nenvHas TemioTa miaasinenus. Cydomumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnuyeckue ycTpolcTBa M NPAKTUUECKOE IPUMEHEHHUE: TMI'POMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepuaioB, B TOM  YHUCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

JlemoHcTpanuu.

CBoiicTBa HaCBILEHHBIX M1apPOB.

Kunenue npu noHWKEHHOM J1aBICHUHU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U TUIABJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaJlIoB.

YdeHn4ecKuil SKCIIEPUMEHT, Ta0opaTopHbIe PabOTHI

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3zoen 4. Inekmpoounamuxa.

Tema 1. dnexkmpocmamuka.

OnekTpu3zanusi Tel. OIJEKTpUUecKuid 3apsn. /[[Ba Buaa 3IEKTPUYECKHUX 3apsoB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aumopeiicteue 3apspoB. 3akoH Kynona. TouedHbBI  DJIEKTpUYECKUR  3apsii.
Onektpuueckoe nose. Hanpsok€HHOCTH 3nekTpuueckoro mossd. [lpuHmmn cyneprno3uuuu
AIIEKTPUYECKUX MoJIeH. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

Pabora cunm oanexkrpocratmyueckoro mosis. [lotenmuman. Pa3sHOCTh MOTEHIMATIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{uaaeKkTpruueckasi IpOHUIIAEMOCTb.

OnexTpoéMkocTb. KoHzmeHcaTop. DNEKTpPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OJHEpPrHs
3apsHKEHHOT0 KOHJEHCATOPA.

TexHnyeckue ycTpoilCTBa M IPAKTUYECKOE NMPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

JleMoHcTpanum.

Y CTpoUCTBO U MPUHIUIT ACUCTBUS AIEKTPOMETPA.

B3anmopeiicTBre HaAIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEII.

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOMAAW IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Y4eHn4eCcKuil IKCIIEPUMEHT, JJab0paTOpHbIE pabOTHI



N3mepenne 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit nekmpuyeckuil mok. Toku 6 paznuunvix cpeoax.

DNEeKTPUYECKUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. ICTOUHHMKHM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hamnpsoxenue. 3akon Oma aJig y4acTka 1enu.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPHUUECKOTO TOKA.

DNEeKTpOABUKYILAsA CHJIa U BHYTPEHHEE COINPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO#) 5iekTpruyeckoi nenu. KopoTrkoe 3ambikaHue.

DONEeKTpOHHAsT MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTH  COMPOTHBIICHUS
METaJVIOB OT TeMneparypsl. CBEpXIPOBOANMOCTb.

DneKTpUYeCcKuii TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOIYIPOBOIHHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciulaBax »HIIEKTPOIUTOB. DJIEKTPOJUTHUUYECKAS
Juccoruanus. DIEKTPOIIn3.

OnexTpuueckuid TOK B razax. CaMOCTOSITENbHBII W HECAMOCTOSATEIbHBIA pa3psia.
Momnnus. ITnazma.

TexHudeckue yCTpOMCTBA M TNPAKTUYECKOE TNPUMEHEHHE: aMIepMETp, BOJIBTMETD,
peocTtaT, WCTOYHUKH TOKa, DJJEKTPOHArpeBaTelIbHbIE NPUOOPHI, AJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TNOJI, TAJIbBAaHUKA.

JleMOHCTpanuu.

N3mepenue cuiibl TOKa U HApsHKEHUS.

3aBUCHMOCTh COINPOTHUBJICHUS LUIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIAN
MOTNIEPEYHOT0 CEYCHUSI U MaTepHaa.

CwmerianHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe n3MepeHue 3IIEKTPOABIKYIIEH Cuibl. KOpOTKOE 3aMBIKaHHE TallbBAHUYECKOTO
AJIEMEHTA U OllEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISI TPOBOJUMOCTH U0/,

Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIe pabOThI

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

WN3mepenne SIEeKTPOABMKYIIEH CHJBI HMCTOYHHKA TOKAa H  €r0 BHYTPEHHETO
COTIPOTHUBIICHUS.

Habmonenue anekrpomnusa.

Mesicnpedmemmuwie céasu.

Nzydyenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C YYETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTHKH, OWOJOTHH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble MOHATUS, CBA3AHHBIE C W3YYEHUEM METOJIOB HAyYHOI'O ITO3HAHMUSL:
SBJICHWE, Hay4yHbIH (akT, TUmore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
SKCHEPUMEHT, MOAECINPOBAHNE, MOJIEIb, U3MEPEHHUE.



MareMartuka: peleHre CUCTeMbl YpaBHEHUH, TMHEHHAs QyHKIH, mapadoia, runepbona,
uX rpaduKu U CBOIMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC,
OCHOBHOE TPUTIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX IPOEKLIHMH Ha OCH KOOpIMHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: MexaHnueckoe JBUKCHHUE B KUBOU mpupoje, muddys3us, ocMoc, TeiooOMeH
JKUBBIX OpraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHUE SBIICHUS B
JKUBOU TIPUPOJIE.

XUMHMS: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpDHAsl Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TeEJ, XKUIAKOCTEH W Ta3oB, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMALNS, FaIbBaHHUKA.

I'eorpadus: BIaxxHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

TexHonorus: npeoOpa3oBaHue ABMKEHUH C MCIOIH30BAHUEM MEXaHU3MOB, YUET TPEHHS
B TEXHMKE, MOALIUIHUKYU, UCIOIb30BAaHUE 3aKOHA COXPAHEHHS MMITYJIbCa B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYeHHUs] COBPEMEHHBIX MAaTepUaioB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, M  HAHOTEXHOJOTHUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, TaJIbBAHUKA.

Conep:xanue o0yuyenus B 11 kinacce.

Pa3zoen 4. Inekmpoounamuxa.

Tema 3. Maznumnoe none. I1eKmpoMazZHUMHAA UHOYKYUAL.

[locTostHHBIE MarHuUTHL. B3auMoneicTBHE MOCTOSIHHBIX MAarHuTOB. MarHuTHOE IIOJe€.
Bekrop MarHuTHOM MHAYKUMHK. [IpUHIMN Cyneprio3uMA MAarHUTHBIX NOJIeH. JIMHUM MarHuTHOU
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTHoe noje NpoBOAHMKA ¢ TOKOM. KapThHa NMHUN MHAYKIIMM MarHUTHOTO IOJIS
JUTMHHOTO TPSMOTrO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJ-HUKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBie NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJIEHUE.

Cuna Jlopenma, e€ Moayinb M HampaBlieHHE. [[BikeHHE 3apspDKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SBneHue HIEKTPOMArHUTHOM MHAYKIMHU. [loTOK BekTOpa MArHUTHOM WHIYKIUU.
DIEKTPOABUKYILAsA CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe moje. DJNEKTPOABIIKYLAs Cujla MHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJIE.

[IpaBumo JleHna.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIIMU. DJIEKTPOABIKYIIAS CHIIA CAMOUHIYKIIHH.

DHeprus MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M MPAKTHUYECKOE MPUMEHEHUE: IMOCTOSIHHbIE MAarHUTHI,
AIIEKTPOMATHHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS MEYb.

JleMoHcTpanuu.

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMyYKa MAarHUTHBIM IOJIEM.

JIMHUY MHOYKIMY MarHUTHOTO MOJIS.

B3anmoaeiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.



JerictBue cuibl JIopeHiia Ha HOHBI DJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHYKIIUH.

IIpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHUIIbI MHAYKIIUUA OT CKOPOCTH MU3MEHEHHS] MarHUTHOIO
IOTOKA.

SIBneHne caMOMHIYKIIUH.

VY4eHnueckuit 3KCIepuMEHT, 1a00paTOpHbIe PabOTHI.

W3y4eHre MarHUTHOTO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue NeMCTBUSA OCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBI€HUS AIEKTPOMarHuTHOM HIYKIIUH.

Paszoen 5. Konedanus u éonnwol.

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONeOAHUA.

Konebarenpnass cucrema. CBoOOgHBIE MexaHHUYeCKHe KojeOaHus. ['apMoHMYeckue
kosnebanus. Ilepuon, wactora, ammumryna u  ¢asza kosebaHuil. IlpyXMHHBIH MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHUYECKHUX KosebaHui. IIpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KoJeOaHHs B HACAIbHOM
KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXJy MEXaHWYECKUMH H  DJIEKTPOMAarHUTHBIMH
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATBHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBnenue o 3aryxarolux KoneOaHusAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJIEOAHHUS.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

IlepemenHbI TOk. CHHYCOUJAIBHBIN IIEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlponsBoacTBo, mepenaya M MOTPEOICHHE IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynpTypa wucnonap3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NepPEMEHHOro TOKa, JINHUU 3JIEKTpoIiepeiad.

JleMoHcTpanum.

HccnenoBanne  mapaMeTpoB — KosebaTenbHOM — cucTteMbl  (MPYKUHHBIA WK
MaTeMaTHYECKUI MasTHUK).

Habnronenue 3aTyxaroumx KojaedaHuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Ha6mronenue pezonanca.

CB00OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKa W HANpPSDKEHHUsT OT BpPEMEHM)  JUIS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHC mpu MOCIE10BAaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKH WHIYKTHUBHOCTH U
KOHJIEHCATOoPA.

Mogens TMHUY 3JIEKTPOIIEPEIAUH.

YdeHnueckuit SKCIIepUMEHT, 1a00opaTopHbIe pabOThI

HccnenoBanue 3aBUCUMOCTH NEPUOA MaJIbIX KOJIEOAaHUN Tpy3a HAa HUTH OT JJIUHBI HUTU
Y Macchl Ipysa.

HccnenoBanue MEPEMEHHON0 TOKA B LENM M3 IOCIENOBATEIBHO COEIMHEHHBIX
KOHJCHCATOPa, KaTyIIKN U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMPOMAHUNIHBIE BOTIHD.

MexaHuueckue  BOJIHBI,  ycioBus  pacnpocrpaHeHus.  llepuon.  Ckopoctb
pacrpocTpaHeHus W JuIMHA BOJIHBL. llomepednble W mpojoibHBIE BONHBEL MHTepdepeHuus u
TUQpaKns MEXaHMYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DJNEeKTPOMarHUTHbIE BOJHBI. YCIIOBHS M3JIY4YEHHUs DJIEKTPOMATHUTHBIX BOJH. B3aumHas
opueHranus BekTopoB E, B, v B anekTpomarauTHoi BosiHe. CBOMCTBA 3JIeKTPOMarHUTHBIX BOJIH:
OTpaKeHHe, IpelloMIeHHe, MojsApu3auus, Judpakuus, uHTepepeHuus. CkopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ixana 37€KTPOMarHUTHHIX BOJIH. [IpuMeHEeHHE 3J1€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHOUIIBL paIUOCBA3U U TEIEBUACHUSA. Paguonokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKalbHble UHCTPYMEHTHI,
yIABTPa3BYKOBasl UarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

JlemoHcTpamnuu.

OO6pazoBaHue U PaCIPOCTPAHCHHUE MOMEPEUHBIX U MIPOJIOJIbHBIX BOJIH.

Konebmronieecs Te10 Kak UCTOUHUK 3BYKa.

Habnronenue oTpaxeHus ¥ MPeTOMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenne naTepdepeHnn 1 AUPPaKIud MEXaHHIECKUX BOJTH.

3BYKOBOH pe30HaHC.

HaGntoneHue cBS3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOM M 4acTOTOMN
KoJie0aHui.

HccnenoBanue CBOWCTB — JJIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHHUE, IPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

Tema 3. Onmuka.

I'eomerpuueckas ontuka. IIpsMonMHENHHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOMN
cpene. JIyd cBera. ToueuHbIli HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. IlocTpoeHne n300pakeHUN B IJIIOCKOM
3epKaie.

IIpenomnenue cBera. 3aKOHBI MpeloOMIeHUs cBeTa. AOCOITIOTHBIM IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yroa MOJIHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus cseta. CnoxkHbIi cocTaB Oesnoro cBera. LIBer.

Cobuparone U paccerBaromye JUH3bL. ToHKas auH3a. POKYyCHOE pacCTOSHUE U
ONTHYECKasi CHiia TOHKOM JMH3bI. [locTpoeHne n3obpaxeHuii B coOMparomux U paccenBarOINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBast ontuka. MHrepdepenuuss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHIIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakus ceera. JudpakunonHas pemérka. YciioBue HaOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IIPH [aIEHUU MOHOXPOMATHYECKOT0 CBETa Ha IU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus cBera.

TexHuueckue ycTpoiicTBa M IPAaKTUYECKOE NPHUMEHEHME: O4YKM, Jymna, (oroammnapar,



MPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, AU(PPAKIHMOHHAS
peleéTKa, NOJISIPOUI.

JleMoHcTpanuu.

[IpsimonuHeitHOe pacnpocTpaHEHUEe, OTpaKEHUE U MpesioMyieHue cBeta. OnThuueckue
puOOpHI.

[TonHOe BHYTpeHHEEe oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paykKCHUM B JIMH3AX.

Monenu MUKpOCKOIa, TEIEeCKOIIa.

HaGmronenue nnrepdepeHimu ceera.

HaGmonenue nudpakuu cBera.

HaGmonenue aucrepcuu cBera.

[Tonyyenue crnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Y4eHnuecKkui SKCIIePUMEHT, J1a0opaTOpHbIE PabOTHI

N3mepenue nokaszarens IpeIoMIECHUS CTEKIIA.

HccnenoBanme cBOWCTB N300paKeHHI B TUH3aX.

HaGurotenue aucriepcuu cBera.

Pa3zoen 6. Ocnoevt cneyuanvHol meopuu OMHOCUMENbHOCHU.

['panuubl MPUMEHUMOCTH KJIACCUYECKOW MexaHWKHU. [locTynaTel cenuasibHOM TEOpUu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOIYJISI CKOPOCTH CBe€Ta B BakKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH M COKPAILEHUE JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPTrUel U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs OKOSI.

Pa3zoen 7. Keanmoeasa pusuka.

Tema 1. Inemenmol K6aHmMoB0I ONMUKU

®oronsl. Popmyna I[lnanka cBs3u 3Heprun GoToHa € €ro YacTOTON. DHEPrusi U UMIYJIbC
dboToHa.

Otkpeitne u  uccnegoanue Qorodpdexra. Omnbitel  A.I. CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddexra. «KpacHas rpanuna» Gorosddexra.

Hasnenue ceera. OnbiTel I1.H. JIeOenena.

XHUMHUYECKOE JIEVCTBUE CBETA.

TexHuyeckue YCTpOHCTBA M MpaKTUYECKOE MpHUMEHEHue: (HOTOIIEeMEHT, (OTOAATUHK,
CoJIHEUHas OaTtapesi, CBETOIUOI.

JleMoHcTpanum.

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanmne 3akoHOB BHELTHETO (poTodPdeKTa.

Cseroauos.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma.

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuro o -dactuil. [lnanerapnas
Mozenb atoMa. [locrynater bopa. M3nyuenue u normnoieHne GOTOHOB MU MEPEXOE aToma C
OIHOTO YpPOBHS H3HEpruM Ha Jpyrod. Buapl crnekTpoB. CHekTp YpOBHEH SHEpruM aroMa
BOJIOpOJA.

BonHoBbie cBoiicTBa yacTull. Bonubl ge bpoiinsa. KopmyckyisspHO-BOJIHOBOM Tyanu3Mm.



CHoOHTaHHOE U BBIHYKJECHHOE U3TyYEHUE.

TexHudeckue yCTpOMCTBA U IPAKTHYECKOE IIPUMEHEHHE: CIEKTPAJIbHBIA aHAIU3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIH KOMIIBIOTED.

JleMoHcTpanuu.

Monens onbita Pesepdopra.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

Habmoienue nnHeHvaThIX CIeKTPOB U3JTyUEHUSI.

Jlazep.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE pabOTHI.

Habumroienne TMHEeHYaToro CreKTpa.

Tema 3. Amommnoe saopo.

OKCIIEpUMEHTBI,  JOKa3bIBAlOLIME  CIOXHOCTh  CTpoeHus  sjapa.  OTkpbiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa pagioakKTUBHOTO H3ITydeHHS.
CsoiicTBa anb(da-, 6era-, raMma-u3nydeHus. BnusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBI.

OTtkppiTHe TIpOoTOHA M HeWTpoHa. Hyknonnas moxpens sapa [eitzenGepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucino sapa. M30Tomnsl.

Anbda-pacnaa. DNeKTpPOHHBIA U MO3UTPOHHBIN Oera-pacman. ['amma-usnydenue. 3aKoH
PaaAMOAKTUBHOIO pacmaja.

DOHeprus cBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledekT maccsl sizipa.

SAnepHsle peakuuu. JleieHHe U CUHTE3 SAEP.

SAnepusiii peakrop. TepmosiaepHbiii cuHTe3. I[lpoGneMbl U NEPCHEKTUBHI  SAECPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHON SHEPIeTHUKHU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HAONIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3anMoieiicTBus. EqMHCTBO (hn3nueckoil KapTUHBI MHpA.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHass boMOa.

JleMoHcTpanum.

CuéTunK HOHUBHUPYIOUTUX YACTHUII.

Y4eHnueckui IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM doTorpadusm).

Pa3zoen 8. Inemenmur acmponomuu u acmpogu3zuku.

Otanbl  pa3BUTHS  acTpoHOMuUHU. [lpukiiamHOE W MHUPOBO33PEHUYECKOE 3HAUYECHHE
ACTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3pe3ausi, spKue 3BE3/1bl, IIIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneynas cucrema.

Comune. CosHeuHass akTUBHOCTh. Mctounnk sHepruu CosHIA W 3BE3A. 3BE3MBI, HX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CHEKTPaTbHBIA KJIacCC — CBETUMOCTbY». 3BE3[IbI
[JIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3] TJIABHOU
IOCJIE€A0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABIECHUS O
IIPOUCXOXAEHNN U 3Botonnu CoslHIA U 3BE311. DTalnbl XKU3HU 3BE3 L.

Mneunsiii [lyte — nama [ManakTtuka. Ilonoxxenne u nBuwxenue ConHia B ['anakrtuke.
Tunel ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE TBIPHI B SApaX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa00sa. PasOeranme ramaktuk. Teopust
Bosbiioro B3peiBa. PennkTOBOE U3TyUEHHE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.



Hepewménnsie mpo6iieMbl aCTPOHOMUM.

YdaeHnuueckue HaOIIOICHUS.

HabmoieHust HeBOOPYKEHHBIM TJ1a30M C HCIIOIH30BAHHEM KOMITBIOTEPHBIX MPHIIOKECHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Hab6mronenus B reneckon Jlynsl, raner, Maeunoro [lyru.

Ooboowarouiee nosmopenue.

Ponp Qu3uku U acTpOHOMHUHM B SKOHOMHMYECKOH, TEXHOJOTHYECKOW, COLUAIbHOW H
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCcTaBiIeHu 0 PU3NYECKON KapTHHE MHUPA, MECTO (PM3UYECKOIM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPE/ICTABICHUM O IPUPOJIE.

Meoswcnpeomemmnnie ceasu.

N3yuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce OCyIIeCTBISETCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

MexnpeaMeTHbIE TOHSATHS, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHbIH (akT, rumore3a, (Qu3uveckas BeEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Maremaruka: pelnieHue CHCTEMbl YpaBHEHUW, TPUTOHOMETPHUYECKHE (YHKIUH: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC AJIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TT0I00MS TPEYTOIBHUKOB, ONPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonorus: snexkrpuyeckue sBIEHUS B KUBOW HpPUPOJE, KoleOaTenbHbIe ABUKCHUS B
JKUBOM TIpUpOJIe, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJE, NEHCTBHE pagualii Ha >KUBBIC
OpTaHHU3MBI.

XUMHS: CTPOCHHE aTOMOB M MOJICKYJ, KPHCTANIMYECKas CTPYKTypa TBEPABIX TeT,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEMIETKU, CIIEKTPAIbHbIN aHAIN3.

['eorpadus: mMarHuTHBIE MOTIOCA 3€MITH, 3aJIEKW MArHUTHBIX Py, (POTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUM.

TexHoNoOrK: JIMHUM JIEKTPOIEpeaay, FTeHEPATOP NEPEMEHHOTO TOKA, HJIEKTPOABUTaATENb,
WHAYKIIMOHHAS Te4yb, pajaap, paJuoONpUEMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONITHKA, COTHEYHAst OaTapes.

I[InanupyeMble pe3y/bTaThl 0CBOEHHS IPOrpaMMBbI MO (pU3MKe HA YPOBHE CPeHEro

0011ero oopazoBaHusl.

OcBoenune yuyebHoro mpeamera «®dusukay Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs
(6a30BBII  YpPOBEHB) JIODKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHs yueOHOTo mpeamera «Du3nkay MOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYy4aroUIuXcs PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacIIMpeHne >KU3HEHHOTO OMBITA U OMbITa JCSITEIHHOCTH B TPOIECCE pPeaTH3aiiid OCHOBHBIX
HAIpPaBJIEHUN BOCTIUTATENBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOrO BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK OOy4aroumlerocsi Kak aKTUBHOTO U



OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOIIEeCTBa;

NPUHATHE TPAIUIMOHHBIX OOIIEUYETOBEUYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTb BECTHM COBMECTHYIO NESTEIBHOCTh B HMHTEpPECAaX TIPakJaHCKOIO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3altu;

yMEHHE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBHH C UX
GYHKIMSAMEI U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOMN M BOJIOHTEPCKON NEATENbHOCTH;

2) NaTpUOTHUYECKOTO BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaIaHCKOW UACHTHYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIOCOOHOCTh OIEHUBATh CUTYAILIUIO U MPUHHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACITEILHOCTH y4EHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

4) 3CTETUYECKOT0 BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUYAs 3CTETHUKY HAyYHOTO TBOPUYECTBA, IPUCYIIETO
¢duznueckoil HayKe;

5) Tpy10BOTO BOCIIUTAHUS:

UHTEpEeC K pa3uyHbiM cdepaM MNpoPecCUOHANbHONW JEATEIbHOCTH, B TOM UHUCIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oynaymeit
npodeccuu 1 peaqn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa3oBaHUIO B 00iacT (U3UKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 5KOJIOrMYECKOr0 BOCITUTAHHS:

c(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KYIbTYPbl, OCO3HaHHE TJI00aIbHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHHUE JCHCTBUM B OKPYKAIOIIEW Cpelle Ha OCHOBE 3HAHMS
1esell yCTOHYMBOTO pa3BUTHUS YEIOBEUECTBA,

Pacmupenue ombiTa JeSTE€IbHOCTH SKOJOTMYECKOH HAalpaBIEHHOCTH Ha OCHOBE
UMeroIuXcs 3HaHui 1Mo (usuke;

7) LIEHHOCTU HAyYHOTO MTO3HAHMUSL:

c(OPMUPOBAHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3NUECKOIN HAYKU;

OCO3HAHME [IEHHOCTH HAYYHOH JIeATEIIEHOCTH, TOTOBHOCTh B TIPOIIECCEe H3yICHUS (DU3HKH
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATEIIHCKYIO JESITeIbHOCTh WHANBHYAIBHO U B TPYIIIIE.

B npouecce oocmuiicenus nuyHOCMHBIX Pe3YIbMAMOE 0C60EHUA NPOZPAMMbBL NO
duszuxke 0na ypoena cpeonezo oduLez0 00pa3z0eanUA Y 00YUAIOUUXCA COBEPUIEHCHIBYEMCA
IMOUUOHANLHBLIL UHMEINIEKM, RPEONO1aZarouiiil ChoOpMUPOBAHHOCHb:

- CaMOCO3HaHU$, BKIIOYAIONIIETO CHOCOOHOCTh TOHMMATh CBOE HMOILMOHAIBHOE
COCTOSTHUE, BUJETh HaIlpaBJICHUSA pPAa3BUTHS COOCTBEHHOH SMOIMOHANIBHON cdephl, ObITh
YBEpPEHHBIM B cebe;

- CaMOpEeryJupOBaHHUs,  BKIIOYAIOLIETO  CAMOKOHTPOJb, YMEHHE MpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM



M3MEHEHHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

- BHYTpEHHEW MOTHBAIIMHU, BKJIIOYAIOIICH CTpEeMJIEHUE K JOCTHXKEHUIO LIeJIM U YCIIEXy,
ONITHUMH3M, HUHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;

- OMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COIEPEKUBAHHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIIOYAIOUIUX CIHOCOOHOCTh BBICTpaUBaTh OTHOUICHHS C
JIPYTUMHU JIIOJbMU, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

Memanpeomemnvle  pe3yibmamsl  0C60€HUA  NPOPAMMbBL  CPEOHE20  00u4eo
00pa306aHUsA 00IHCHBL OMPAIHCAMDb:

Osnaodenue yHueepcanbHbiMu NO3HAGAMENbHHIMU OCHUCMGUAMU:

1) 6Ga3oBBIC JTIOTHYECKHUE JCHCTBUS:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTYaIM3UPOBATh MPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

OTIpEICTIATh LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPHUU UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX (PUIUUYECKUX
SBIICHUSX;

pazpabarbiBaTh IJIaH pelieHus MnpoOJemMbl C  Y4€TOM aHalu3a HMEIOIIUXCS
MaTepUaIbHBIX H HEMaTEPHUATBHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIHLHOCTh, OLEHWBATH COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OIICHUBATH PUCKHU MOCICACTBUHN ACATEIHHOCTH;

KOOPJIMHUPOBATh W BBITIONHATH PabOTy B YCJIOBHSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 6a30BBIC UCCIIEIOBATENBCKHUE JCHCTBUS:

BIIa/IETh HAYYHOH TEPMHUHOIOTHEH, KIIOYEBBIMU MOHATHAMH M METOAaMH (PU3UYECKOU
HaAYyKH;

BJIQJIETh HAaBBIKAMHU Y4€OHO-UCCIIEIOBATEILCKOW M TIPOCKTHOM NEATEIbHOCTH B 00JacTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a71a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOJOB TTO3HAHUS;

BIIQJIETh BUJAMU JICSITEIBHOCTA TIO TOJYYEHUIO HOBOTO 3HAHMsI, €r0 WHTEPIpPETAIlHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallUsX, B TOM YHCIE MpH
CO3IaHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUYUHHO-CIIE/ICTBEHHBIE CBS3U U aKTyalM3WpOBaTh 3a7ady, BBIIBUTATH
TUNOTe3y €€ pelleHHs, HaXOAUTh apTryMEHTHhI IS JIOKa3aTeIbCTBAa CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTESPUH PEIICHUS;

aHAIM3UPOBATh TOJYyYEHHBIE B XOJ€ pEHIeHUS 3aJadd pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATH X JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BATEIHHOU JEATEIHLHOCTH, B
TOM YHUCIIE TIPU U3YyYCHHUH (PU3UKU;

JlaBaTh OIEHKY HOBBIM CHTYAIIUSM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUUYECKYIO 00IaCTh KU3HEEATEILHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJICH, TIpe/IaraTh OPUTHHAIBHBIC IOAXOIbI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepPHATUBHBIC PELICHHUSI.

3) pabora ¢ uabopmaIuei:

BJIa/IETh HaBbIKAMU MOJy4YeHHs] HHQopManuu GU3NYECKOTO COACPKAHUS U3 UCTOUHUKOB



pa3HbIX THWIIOB, CaMOCTOSTEIBHO OCYLIECTBJISATh IIOUCK, AaHAIN3, CHUCTEMAaTHU3alUIl0 U
WHTEPIIPETANNIO HH(POPMAIIK Pa3IMYHBIX BUIOB U (hOPM MIPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIb30BaTh CpEeACTBa WH(MOPMAINMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3MUECKOro coAep:KaHHs B pa3iuuHbIX (opmarax ¢ ydérom
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPHM, BBIOUpas ONTUMAaJIbHYIO GopMy
IIPEICTABIICHNS U BU3YaIU3aLUH.

Osnadenue yHu6epCcatbHLIMU KOMMYHUKAMUBHHIMU OCHUCMGUAMU:

1) obmienue:

OCYILIECTBIIATH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIH U CMATYATh KOH(GIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) cOBMECTHAs JeSITEIbHOCTD:

[IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHHON U UHIUBUYalbHON pabOTHI;

BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX NEHCTBHU C Yy4€TOM OOIIMX HMHTEPECOB, U
BO3MOKHOCTEHN KaKJ0r'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LM COBMECTHOM J€ATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSL MO €€ JOCTHKEHHUIO: COCTABJIATh IUIAH JEHUCTBHM, paclpenensTh poJId C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yNbTaThl COBMECTHOU pabOTHI;

OILICHUBATh KAUYeCTBO CBOETO BKJIAJIa U KaXKJAOTO YYaCTHUKA KOMaHbl B OOIIUN pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE MPOEKTHI, OLICHUBATH MJEU C MO3ULHUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B DPa3IUYHBIX CUTYalMsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUITMATHBHBIM.

Osnaodenue yHuepcanbHoIMu Pe2yiamueHbIMU 0eiUCmeUAMU:

1) camoopranu3anus:

CaMOCTOSITENTFHO OCYIIECTBIISATh MO3HABATEIbHYIO AEATEILHOCTh B 001MacTu (U3UKH U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH PELIEHUS PACUETHBIX U KAYECTBEHHBIX 3aJady, ILUIaH
BBIMIOJTHEHUS] TMpaKTU4YecKo paboThl ¢ YYETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEANIOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOODP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelLIcHHUE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO OHPYAULIUU B o00nacTH (PU3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallusIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



BJIa/IETh HAaBbIKaMU MO3HABATENbHOM pedIeKCUU KaK OCO3HAHMS COBEPILAEMBIX A€HCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJI30BATh MPUEMBI peIIeKCHUH ISl OLICHKH CUTYAIH, BEIOOpA BEPHOTO PEILICHHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELUICHUS 110 X CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH.

3) npuHsATHE ce0s U APYTHX:

MIPUHUMATD ce0sl, TIOHMUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKY.

IlIpeomemmnuie pesynvmamol 0c60eHUA nPocpammsl no usuxe. B npouecce usyuenusn
Kypca Kypca ghuzuxu 6a306020 ypoeusn ¢ 10 knacce odyuarowyuiica Hayuumcs:

- IEMOHCTPUPOBATh Ha MpUMeEpax pojb U MECTO (PU3UKH B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IIPAKTUYECKOH
JESTENIbHOCTH JIOJIEH;

- YYUTHIBATh TPAHUIBI IPUMEHEHHS H3yYEHHBIX (U3UYECKUX MOJENIel: MaTepuaabHas
TOYKa, MHEpIHUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, WAealbHBIA ras, MOAEIU
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TN, TOUCYHBIH DIEKTPUUECKHU 3aps] MpU PElIeHUU
du3nUecKux 3a1a4;

- pacrio3HaBaTh (PU3NYCCKUE SBICHUS (TIPOIECCH) U OOBSICHATHh MX HA OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
IBUKEHHE 10 OKPYXXHOCTH, HHEpLUs, B3auMmozeictBue Tten, auddysus, OpoyHOBCKoe
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tel, M3MEHEHHEe 0o0bEMa Tell NMpU HarpeBaHUU
(oxJaKJIeHUHN ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJuIn3alus,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B H30IpoLeccax, IEKTpU3alus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

- OIMCHIBaTh MEXaHUYECKOE JIBUYKEHUE, UCTIOIb3Yys (PU3NUYECKUE BETMUNHBI: KOOPAUHATA,
yTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYecKas
SHEprusi, NOTEHLUaNbHAas SHEPIus, MexXaHudeckas padoTa, MeXaHWYeCKass MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HAUEHMSI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTrUMH BEJIMUYUHAMH,

- OIKCHIBaThb HM3yYEHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHUS, HCIOJB3YS
¢usnyeckue BEIMYMHBI: JaBIIEHUWE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas SHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, pabora rasza, Kod(UIHEHT MOJIE3HOro JIEHCTBUS TEIJIOBOIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYeHMS W E€IUHMIBI, HAXOMUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

- OIMCBIBATh U3YYEHHBIE IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS, MOTEHLMal, pPAa3HOCTh IOTEHIHAIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3UYECKUII CMBICH HCIOJNb3YEMbIX BEIWYMH, UX OOO3HAYEHHS M €IWHUIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHMUMHY C APYTUMU BETUYUHAMU;

- aHATM3UPOBaTh (U3UYECKUE MPOLECCHl U SIBICHUS, UCIIONb3Yysd (PU3NYECKUE 3aKOHBI U



MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonbl HploTOHa, 3aKOH COXpaHEHUSA
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3ULIMN CHJI, IIPUHITUTT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MEpPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS
JNEKTPUYECKOr0 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

- OOBSCHATH OCHOBHBIE TNPUHLMUIIBI ACUCTBUS MallWH, NOPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB; pa3anyvarh yCIOBHUS UX OE30MaCHOTO HCIIONIb30BaHUS B IOBCEAHEBHON KU3HU;

- BBIIOJHATH HKCHEPUMEHTHI 10 HMCCIEJOBAHUIO (DU3NYECKUX SIBICHUH M IMPOIECCOB C
UCIIOJIb30BAHMEM TMPSIMBIX, W KOCBEHHBIX HM3MEPEHUH, TMpH ITOM  (PopMyIupoBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

- OCYIIECTBJIATH MpPsIMble U KOCBEHHBbIC M3MEPEHHs] (PU3MUECKHX BEIMYUH, NPU ITOM
BBIOMpATh ONTUMANBHBIN CHOCO0 H3MEpPEHUsT M HCMIOJIb30BaTh HM3BECTHBIE METOIBI OICHKU
MOTPENIHOCTEeN U3MEPEHHIA;

- HUCCJENOBaTh 3aBUCHUMOCTH MEXIY (U3HMUECKUMU BEIMYMHAMHU C HUCIHOJIB30BAaHUEM
OPSIMBIX  U3MEPCHHA, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOW 3aBUCUMOCTH (PM3UYCCKUX BEIWYMH B BHJE TAOIUIl U IpadHUKOB, J1e1aTh BBIBOIBI
10 pe3yJibTaTaM UCCIIE0BaHUS;

- coOumozath npaBuiia 0€30IacHOro TpyJa IpHU MPOBEACHUU MCCIEIOBAaHUN B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHNUS;

- pemarh pacu€THble 3a7auyd C SBHO 3aJaHHOW (PU3MYECKOW MOJETBIO, HCIOIB3YS
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3NUECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIMUMHBI M (POPMYIBI, HEOOXOIWMBbIE Nlid €€ pEIICHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUYNHBI,

- pelaTh Ka4yeCTBEHHbIE 33JaUu: BbICTPaUBaTh JIOTHYECKU HENPOTUBOPEUUBYIO IIETIOUKY
pacCyXJeHUH C HCHOJb30BAaHMEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MUECKHX
SIBIICHHIA,

- HCIIONIb30BaTh TMPH pEIICHUH Y4YeOHBIX 3a/Jad COBpEMEHHbIe HWH(GOPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPIPETAIMN U TMPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOJTydaeMyto HH(pOpMAIIHIO;

- IPUBOJUTH IPUMEPHI BKJIJIa POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

- HCIIOJIb30BaTh TEOPETHMYECKHE 3HAHMS IO (U3UKE B IOBCEJIHEBHOM >KHU3HM JUIS
oOecrnieueHns 6€30MacHOCTH Mpu 00pallleHnu ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOHCTBAMU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

- paboTaTh B TPYIIE C BBITOJHEHHWEM Pa3UYHBIX COIMAIBHBIX POJICH, MIAHHUPOBATH
paboTy TpyNMbl, pallMOHAIBHO PACIPEAETSATh OOS3aHHOCTH W IJIAHUPOBATh JEATEIHHOCTH B
HECTAH/IAPTHBIX CUTYaIlMsX, OICHUBATh BKIJIAJ KaKIOTO W3 YYACTHUKOB TPYIIILI B pPEIICHUE
paccMaTpuBaeMoi IPOOIIEMBI.

Ilpeomemmnvie peynomamol océoenus npozpammsl no usuxe. B npoyecce usyuenus
Kypca Kypca ¢puzuku 6a306020 ypoenus 6 11 knacce odyuarowuiica nayyumcs:

- IEMOHCTPUPOBATH HA MPUMEPAX POJb U MECTO PU3UKU B (OPMUPOBAHUN COBPEMEHHOMN



HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B MPAKTUYECKOU
JESTEIIbHOCTH JIIOJIEH, IETIOCTHOCTh U €IMHCTBO (PM3UYCCKOM KapTUHBI MUPA;

- YYUTHIBaTh TPAHHIBI MPUMEHEHHS HW3YYCHHBIX (U3NUYECKUX MOJIENCH: TOUYCHHBIH
SHCKTpI/I‘-IeCKI/Iﬁ 3apsan, Jyd CBCTa, TOYEYHBIM HMCTOYHUK CBC€Ta, dAcpHad MOJCJIb aroma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

- pacrio3HaBaTh (QU3NYECKHE SBICHUS (IIPOLECCH) U OOBICHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHUTOB, 3JEKTPOMAarHUTHas
WHAYKLIUS, JACWCTBUE MAarHWTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBIDKYIIMHCS 3apsij,
AIIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, WHTephepeHnus, audpakius W TMOJNSIPU3ANUS CBETa, JTUCIEPCHUs CBETa,
doroanekrpudeckuii 3¢ dekt (poroaddexr), CBeTOBOE NaBlicHNE, BOZHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIMOAKTUBHOCTB;

- OMKCHIBATh U3yYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUECKUE, MATHUTHBIE, ONITUYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U DJICKTPOMArHUTHBIC SBIECHUS (IIPOLIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: SJICKTPUUYECKUN 3apsij, CHila TOKa, SJIEKTPHUECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHAIIOB, JIEKTPOABUKYIIAs CHIIa,
pa60Ta TOKAa, MHAYKIHUA MArHuTHOIO II0Jid, CHJIa AMHepa, cujia HopeHua, HHAYKTUBHOCTDH
KaTYIIKA, SHEPTUsl DJEKTPUUYECKOr0 MU MArHUTHOTO TOJICH, MEpPUOoJ] M YacToTa KojeOaHuil B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHMYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (OKYCHOE PpACCTOSHHWE W ONTHYECKAas CHJa JIMH3bI, TP ONMUCAHUM IPABWILHO
TPaKTOBaTh (PUIUYECKUI CMBICH HCIOJNb3YEMbIX BEJIUYUH, MX OOO3HAYEHHS] M EIUHUIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

- ONHCHIBATh WM3YYCHHBIC KBAHTOBBIE SIBICHUS M TPOIECCHI, WCIONB3Yys (PUINUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTus W
UMIynasCc (GOTOHA, TMEpPHOJ] TOoJypacmaja, DHEPIrHsl CBSI3W AaTOMHBIX SJep, MPU ONHUCAHUU
IMPaBUJIbHO TPAKTOBATH (1)I/ISI/I‘~I€CKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCIWYWH, HX o0o3HaueHusa u
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BCJIIMUYMHAMMH, BBIYUCIATh 3HAUYCHUEC q)HSI/I‘IGCKOI\/JI BCIIMYUHDBI;

- AHAJIM3UPOBATH (1)I/ISI/I‘~ICCKI/IG MMpoHECChbl U ABJICHHUA, UCIIOJIb3YA (1)I/ISI/ILIGCKI/IC 3aKOHBbI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapalljIeIbHOTO  COEIWHEHUS
MPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH ANEKTPOMArHUTHOW MHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHHUsS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAaHEHHUS JJICKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MaccoOBOTO YHCJa, MOCTynaThl bopa, 3aKOH paauoakTHBHOTO pacmajaa, MpH STOM pPa3IuvaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BHIPAKEHUE W YCIOBHS (TPAaHUIIBL,
00JyacTi) IPUMEHUMOCTH;

- OTIpEeJIeNATh HalpaBlieHNe BEKTOpa WHIAYKIIMM MarHUTHOTO TOJISI TPOBOJHHUKA C TOKOM,
cuiibl Ammepa u cuiiel JlopeHna;

- CTPOUTH U OIUCHIBATh H300pAKEHUE, CO3]aBAEMOE TIIIOCKHM 3epKalloM, TOHKOUW JTHH301;

- BBIMIOJIHATH SKCIIEPUMEHTHI MO0 HCCIENOBAHUIO (DU3MYECKHUX SBICHUI M MPOIECCOB C
UCIIOJIb30BAaHUEM  TMPSIMBIX, M KOCBEHHBIX HW3MEpEHHil: IMpu 53ToM (HOPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

- OCYIIECTBJIATH MpsIMble U KOCBEHHbIE H3MEPEHMs (PU3MUECKUX BEJIUYUH, NPU ITOM



BbIOMpPATh ONTHUMAJIbHBII CIIOCOO H3MEPEHUs M HCIOJIb30BATH H3BECTHBIE METOJbl OLIEHKU
MIOTPELIHOCTEN U3MEPEHU;

- HCCIeNoBaTh 3aBUCHUMOCTH (DM3MYECKMX BEJIMYMH C HCIOJIb30BaHUEM TPSMBIX
U3MEPEHUI: NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pPE3yJIbTAThl IMOIYYCHHOH
3aBHUCUMOCTH (DM3MYECKMX BEMUYMH B BUAe TaOnMMi ¥ TpaduKoB, AeNaTh BBIBOABI 10
pe3yJibTaTaM MCCIIEI0BaHuUS;

- coOmroaaTe mpaBuiaa 0€30MACHOrO TPyAa MpH MPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOpaTOPHOI0 000PYAOBAHUS;

- pemaTh pacu€THBIE 33/Ja4d C SBHO 3aJaHHOW (U3NYECKOH MOMAEIBIO, HCIONB3YS
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MUEeCKON BEIIMYHHEI,

- pelaTh Ka4yeCTBEHHbIE 3aa4u: BBICTPAaUBaTh JIOTHYECKU HENIPOTHUBOPEUUBYIO LIETIOYKY
pacCyKIeHUH C HCHOJIb30BAHMEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (puU3MuUecKux
SIBJICHUIA;

- HUCHOJb30BaTh IPU pEIIEHUH YYEOHBIX 3a7ay COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HH(POPMAIUIO;

- OOBSCHATH TPUHIMITBI ACWCTBUS MAaIlWH, NPUOOPOB W TEXHHYECKHX YCTPOWCTB,
pas3nyaTh yCiIoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

- IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUNHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IPOLIECCOB OKPYKAIOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

- HUCMOJb30BAaTh TEOPETHUECKUE 3HAHUSA MO (QHU3UKE B MOBCEJHEBHON >KU3HU JUIs
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpY KaIoLIeH cpee;

- paGoTaTrh B TPYIIE C BBINOJHEHUEM pA3IMYHBIX COLMAIBHBIX pOJIEH, MIAHUPOBATh
paboTy TIpyHmbl, palMOHAIBHO paclpeAessaTh OOS3aHHOCTH M IJIAHUPOBATh JEATEIbHOCTH B
HECTAaHJAPTHBIX CUTYalHsX, OLICHWBATh BKJIAJ KaXIOTO W3 YYaCTHUKOB IPYIIIBI B pELICHUE
paccMaTpuBaeMoi MpoOIeMBl.
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