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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHHHA M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B OI'OC COO, a Takke c yd€Tom
dbenepanbHOl pabodyell MporpaMMbl BOCIIUTAaHHS M KOHILENIMHM TIPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opranm3anusax Poccuiickoit  ®Dexnepanum,
peayn3yIoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mporpaMMbl Mo (DU3HMKE HaIpaBI€HO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma o gusuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3ynpTaTaM OOyueHHus, a TaKXKe YYUTHIBAET HEOOXOJMMOCTh pPEaU3al[MH MEXKIPEAMETHBIX
CBsA3eM (U3UMKU C €CTECTBEHHO-HAyYHBbIMU Y4eOHBIMU IpenMeTramMu. B Hell ompenenstorcs
OCHOBHbIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpeIHEro oOumiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yibTaTbl OCBOCHMS Kypca (HM3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

e [UIAaHUpPYEMBbIE PE3YJIbTaThl OCBOCHHUS Kypca (pU3MKK Ha 0a30BOM YpOBHE, B TOM 4YHUCIIE

IIPEIMETHBIE PE3YNIbTAThl IO ToAaM OOyUYEeHHUS;

e cojepxaHue yueOHoro npeamera «Pu3nkay Mmo rogaM oOydeHus.

dusnka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIIAs B KAYECTBE y4eOHOTO
IpeJMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIM BKJIaJ B CUCTEMY 3HaHMH 00 OKpYKalOIEeM MHpE.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPa3yOUIMi Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouosorueit, guznueckoir reorpadueil u actpoHomueil. Mcnonab3oBaHHE M aKTHBHOE
IpUMEHEHHe (QU3MUECKUX 3HAHUN OmpeAesseT XapakTep M pPa3BUTHE Pa3HOOOPa3HbBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJY4YEHHS HOBBIX
MaTepHalloB C 3aJJaHHBIMU CBOICTBaMU U JIpyrux. MzyueHue (pU3MKd BHOCUT OCHOBHOW BKJIaJ B
(bopMupOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa o0yJaromuxcs, B GoOpMUpoOBaHHE YMEHUI
MPUMEHATh HAyYHbII METO/1 IO3HAHUS MPH BBINOJIHEHUU UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uKku Ui YpOBHS cpelHero o0mero o0pa3oBaHus NOJOKEH s UieH,

KOTOPBIC MOJKHO pacCMaTpuBATh KaK ITPUHIUIIBI €TI0 IIOCTPOCHU.



Hoes yenocmuocmu. B cOOTBETCTBUY € HEW KypC ABJIAETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBpPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca GU3NKA 00beAMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBusercs (OPMHUpPOBaHHE TIPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanosaraeT UCHOJb30BaHUE T'YMaHUTAPHOTO
noTeHIuana Gu3n4eckoi HayKl, OCMBICIICHHE CBS3HM Pa3BUTHSI (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU TPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHHYECKUX U TEXHOJIOTHUYECKHX MPUIIOKEHUH U3YIEHHBIX TEOPUI B 3aKOHOB.

Hoes osxonocusayuu peanmsyercs TOCPEACTBOM BBEICHHS SJIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX JKOJOTHYECKHUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXKe 00CYKIECHHS MPOOIIeM palliOHAIBHOTO MTPHPOA0TIOIH30BAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

CrepxHEBBIMU DJIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHHS
SBISIOTCA  (pu3MYecKkue Teopuu ((HopMHpOBAaHHWE NPEACTABICHUM O CTPYKTYpe IOCTPOCHUS
¢buznueckoil Teopuu, posid (yHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O MPUPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHil, ISl ONMHUCAaHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IeITEeIbHOCTHBIN MOJX0A B Kypce (PU3MKU peaau3yercs MPexk]Ie BCero 3a CYET
OpraHu3aliy dKCIEPUMEHTAIBHON JesTeNbHOCTH oOyvaromuxcs. [y 6a30Boro ypoBHsSI Kypca
(GU3MKM — ATO HCIOJIB30BAaHUE CHCTEMbI (DPOHTANTBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB U
a00paTOpPHBIX PabOT, KOTOphIE B IporpaMme 1o ¢u3nke oOBEAMHEHBI B OONIUH CIHUCOK
YUYEHUYECKUX MpPaKTUYECKUX paboT. BrigeneHue B ykazaHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJMMBIX JUI KOHTPOJIE M OLIEHKH, OCYIIECTBIISIETCS YyYaCTHHKaAaMH 0O0pa30BaTEIbHOTO
mpolecca UCXo/i1 U3 0COOCHHOCTEH MIIaHUPOBAHUS U OCHalleHus kabuHeTta gusuku. [Ipu s3Tom
obecrieunBaeTcst OBJAJeHHE OOYJYAIOUIMMUCS YMEHHSIMH MPOBOAWTH KOCBEHHBIC H3MEpPEHUS,
UCCIIE/IOBAaHUSI 3aBUCUMOCTEH (M3MYECKUX BEJIMYMH M TOCTAHOBKY OIIBITOB IO TMPOBEpKE
MIPEUI0KEHHBIX THUIIOTES.

bonbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a]1au C SIBHO 3a/laHHOM (hU3MUYECKON MOJIeNbIo,
MO3BOJISIOINE MPUMEHATh M3Y4YE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pazjerna

KypCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aCiOB. I[J'I}I Ka4YCCTBCHHBIX 3a/1a4 IPUOPUTCTOM



ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHME TPOTEKaHWs (U3UYECKUX SIBICHHA M MPOIECCOB B
OKpYXKaroIel >XKU3HH, TpeOyromue BbiOOpa (u3MUeckod MoJenu s CUTYyalluu TMPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieyeHnto y4eOHOTO Tmporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha ypPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (U3WKUA WIH B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO LUKJIa. B xabunere
(U3HUKHN T0JDKHO OBITH HE0OX0uMOe J1abopaTopHOe 000pyI0OBaHUE /ISl BBIIOJIHEHUS YKa3aHHBIX
B TporpaMMe Mo (U3NKE YYECHHUECKUX TPAKTHUYECKUX pabOT H JIEMOHCTPAIMOHHOE
00opy0BaHUE.
JlemoHcTpaioHHOe 000OpynoBaHue (QOPMUPYETCS B COOTBETCTBHU C MPUHIIUIIOM
MUHUMAJILHON JOCTATOYHOCTH W 00ECTIEUYMBACT TIOCTAHOBKY TEPEUNCIIEHHBIX B TPOTpaMMe 10
(¢u3nKe KITFOYEBBIX JAEMOHCTpAIMH ISl HMCCICIOBAHUS HM3y9aeMbIX SIBJICHHH M IPOIECCOB,
SMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHEHHH.
JlaGoparopHoe o0opynoBaHHE ISl YYEHHMUECKHUX IMPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMaTHYECKHMX KOMIUIEKTOB M OOecreyuBaeTcsi B pacuéTe OJAHOTO KOMILUIEKTa Ha IBYX
oOyvarormuxcsi. TeMaTnyecknue KOMIUICKTBI JIaDOpaTOPHOTO OOOPYIOBaHUS JOJHKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX U LU(POBBIX MpHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX JIaOOpaTOpHil.
OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHue HHTEpeca W CTPEeMJICHHS OOYyYaroIIMXCS K HAYYHOMY H3YUYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAyYHOM MeETOJA€ TMO3HaHUS U (HopMHUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opmupoBaHue ymMeHUI OOBSICHATH SBJICHUS C UCIOJBb30BaHUEM (PU3NYECKUX 3HAHUHN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelleHHeM CIEAYIOIIMX 3a/Jad B Ipoliecce

M3Y4eHHUS Kypca (PU3UKK HA YPOBHE CPEIHEro 00IIero oopa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, SJEKTPOANHAMHKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI acTPOPHU3UKY;

e (dopMupOBaHHE YMEHHH TPUMEHATH TEOPETHYECKHE 3HAHHUA IS OOBSCHEHHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS TPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IMYHbIX 3a/1ad C SBHO 3aJaHHON (U3NYEeCKOi
MOJIeNBIO, 3a/a4, TMOJPa3yMEBAIONINX CAMOCTOSITEIBHOE CO3JaHue (HU3HUYECKO
MO/IENH, aJIEKBATHOW YCIIOBHUSM 33/1a4H;

® TIOHMMaHHWe (PU3MUYECKUX OCHOB W TPUHIUIIOB JECHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILIYIO CPELY;

® OBJIAJICHWE METOJAMH CaMOCTOSITEIIFHOTO TUIAHHUPOBAHUS M TPOBENEHUS (PU3NIECCKUX
OKCTIEPUMEHTOB, aHaIW3a W  WHTEpOpeTalud  WHQPOPMAIUHU,  OTPEICICHUS
JOCTOBEPHOCTH TMOJTyYCHHOTO Pe3ysIbTara;

® CO3/aHUE YCJIOBHIA /ISl pa3BUTH YMEHHUH MPOEKTHO-NUCCIIEA0BATEIECKOM, TBOPUECKOM
NeSITeIbHOCTH.

Ha wmsydyenue ¢usmku (6a30BBI YpOBEHb) HAa YpOBHE CpeAHEro oOImiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henemo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme no (pusuke rnepeueHs J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHIOBAHHBIM, YUYMTEIb J€JIaeT BBHIOOp MPOBEACHHUS JTabOpaTOPHBIX padoT U

OIIBITOB C y‘IéTOM HHANBUAYAJIbHBIX 0CcOOeHHOCTEH 06yqa}om1/1xc>1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl moO3HaHUsA OKpyxarouiero mupa. Poss
HKCTIEPUMEHTA ¥ TEOPUH B IIPOIECCE TIO3HAHUS MPHPOJIBL. IKCIIEPHUMEHT B (PU3HKE.
MonenupoBanue Quandyeckux siBjaeHU u mpoiieccoB. Hayunbsle runoressl. dusnueckue
3aKOHBI M TEOPUHU. |'paHH1IbI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUS.
Pons u mecto ¢u3uku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MIPAKTHUYECKOU IEATEILHOCTH JIFOICH.
Jlemoncmpayuu

AnHanorossie 1 HI/I(l)pOBI)Ie HN3MEPUTECIILHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe JnBmkeHHE. OTHOCHTEIBRHOCTH MeEXaHH4YecKoro ABmkeHUs. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepuaIbHON TOYKH, UX MPOCKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)KeHHE MEepeMEIICHUN 1
CJIO’KEHHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepEMEIIECHUS MaTepUATbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUe CBOOOTHOTO TaACHHMS.

KpuBonuneiinoe nBumxeHue. J[BIKEHHWE MaTepUaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJI0 CKOPOCTHIO. YTIOBasi CKOPOCTh, JIMHEWHas cKopocTh. llepuon u
yactoTa oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIUIOMETp, ABUKEHHUE
CHaps0B, LIEMHbIE U PEMEHHBIE MTEpEIaAUH.

Jemoncmpayuu

Mogenb cuctemMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTePUCTUK ABUKEHHUSL.

[IpeoOpazoBanue IBUKEHHIA ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6J'IIO,Z[eHI/Ie JABHOXKCHUA TCJIA, 6p0H.ICHHOl"O o yrjioM K rOpu30oHTY U TOPHU30HTAJIBHO.



N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUSL.

HanpaBneHnue ckopoCTH IpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIEHHS ~ MEXIYy  NOYTSIMH,  NOPOWJCHHBIMHM  TEJIOM  3a
MOCJICIOBATEIIbHBIE PABHBIE IPOMEXKYTKM BpPEMEHH IMPU PABHOYCKOPEHHOM JBWKECHHHM C
Ha4yaJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenune nBUKEHUs MApUKA B BA3KOM KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHocuTensHOCTH [ammites. Ilepsiii 3akoH HeroToHa. MHEpImManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa miist
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

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

Tpenune. Buasl Tpenus (mokosi, ckoybkeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cunia conpoTUBICHUS
MIPU ABVOKEHUU TEJA B )KUJIKOCTU WM rase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPIOTO TeNa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHusa. Ilnedo cunbl. YcimoBus paBHOBECHS
TBEPJIOTO TeNa.

TexHuueckne yCTpOCTBA M NIPAKTUYECKOE NPUMEHEHUE: IOJALINUIIHUKY, JIBH)KEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HrroToHa.

N3smepenue cui.

CrnoxeHue cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT Ae(hOpMaIIHy.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOJABEME U NTAJICHUM.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

YcnoBus PaBHOBCCHA TBépIIOI‘O Teaa. Buasl PaBHOBCCHS.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
N3yuenue nBuxeHust Opycka 10 HAKJIOHHOW IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLIECHHUS.
Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE
Nmnynsc MaTepualibHOM TOYKH (T€Ja), CUCTEMbI MaTepUaIbHBIX ToueK. MIMIynbc cuiibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITylbca. PeakTuBHOE BMKEHUE.
Pa6ora cuibl. MOIIHOCTE CHUIIBI.
Kunernueckast sHeprus MarepuaibHOW TOUYKU. Teopema 00 M3MEHEHUM KHHETUYECKOU
SHEpruu.
[ToTentmaneHas sueprus. [loTeHnuanpHas s3Heprus ynpyro Ae(opMupOBaHHOMN NPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[loTeHnmanpHple W HENOTEHUUANbHbIE CHIIBL. CBsI3b paOOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYEeCKOM SHepruu.
Ynpyrue v Heynpyrue CTOJIKHOBEHHS.
TexHuyeckre yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHbBIN
IIUCTOJIET, IBUKEHUE PAKeET.
Jlemoncmpayuu
3aKOH COXpPaHEHHs UMITYJIbCa.
PeaktuBHOE IBUKEHUE.
Ilepexoa moTeHUMAIBHON SHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

I/IsyquI/Ie a0COJIFOTHO HCYIIpYIroro yaapa € IIOMOIObIO JIBYX OJWMHAKOBLBIX HHUTAHBIX

MasaATHHKOB.

HccnenoBanue cBs3u pa6OTBI CHJIBl C H3MEHEHHEM MEXaHHUYECKOM OHCPruM TCJjiIa Ha

MMpUMEPC PACTANKCHUA PE3UHOBOI'O KT'yTaA.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBwxkenue. uddysus. Xapakrep ABWKEHHS M B3aUMOJIEHCTBHS YaCTHIL

BelecTBa. Mogenu CTPOCHUSA TIa308B, JKHIKOCTEH H TBép,Z[LIX TelI U OOBSICHEHHEC CBOMCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

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

Mogens upeansHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHHETUYECKON TEOpUHr
UJeaNbHOTO Tra3a. AOCONIOTHAsh TeMIeparypa Kak Mepa CpeAHEW KHHETUYECKOW HHEepruu
TEIUIOBOrO JABWKEHUS dvactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie  3aKOHBI.
Vpasuenue MenpaeneeBa—Kianeiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBlIeHHe U30TPOIIECCOB: N30TEPMa,
n30xo0pa, uzobapa.

TexHuueckune ycTpoiicTBa U MPaKTUUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu MOJIEKyI
OPraHNYeCKUX COCTMHEHUH.

OnpIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISPHOTO B3aUMOJICHCTBHSL.

Mogenb, HWUTIOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Omnpenenenre Macchl BO3/JyXa B KJIACCHOM KOMHAare Ha OCHOBE H3MepeHuil o0béma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

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

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsT 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHus. KonnyecTBo TEmnoThl U padota. BHyTpeHHsIs SHEprusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y elIbHast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBbiii 3akoH TepMoauHamMuKu. [IpuMeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas uHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCcTh MpoIieccoB B MPUPOIE.

TennoBbie MamuHbl. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBbIX MamuHax. Koaddumuent noneznoro aeictBusi TeruioBoi Mammubel. [{ukn Kapho u

€ro KOS(b(bI/II_[I/IeHT MOJIE3HOTO JCHCTBUSI. OKOJIOTHYECKHUE HpO6JleMLI TCIIJIOOHCPICTUKH.



TexHuueckue YCTpPOWCTBA M IIPAKTUYECKOE IPUMEHEHME: [JBUIaTelb BHYTPEHHETO

Cropanusi, ObITOBOI XOJIOIMIHHHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3menenue BHYTpEHHEW SHEpPrUM Tella MPU COBEPIICHUU padOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JCWCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3pupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOJEMOHCTPALINS).

W3meneHue BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja Ipy TeIionepeaye.

OmnbIT 10 aMabaTHOMY PaCIIUPEHUIO BO3yXa (OTBIT C BO3YIITHBIM OTHUBOM).

Mopenu mapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHHUS, PEAKTUBHOTO JIBUTATEIISI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoewvie nepexoovl

[TapooOpazoBanne u KoHAeHcamus. McmapeHume u  kumneHwe. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXXHOCTh BO3ayxa. HacklmeHHbIN Tap. YaenpHas TErioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMITEPATYPhl KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPHCTAJIIIOB.

Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [InaBieHre W KpucTamdzauus. Y aeiabHas

TeruoTa raBneHus. Cyomumanus.
YpaBHEHHE TEIUIOBOTO OasiaHca.
TexHuueckre yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: THIPOMETpP M IICHXPOMETD,

KaJIOpUMCETP, TCXHOJIOTHH MOJIy4CHUSA COBPEMECHHBIX MaTcpurajiosn, B TOM HHUCJIIC

HaHOMAaTePHUAJIOB, U HAHOTEXHOJIOTHUH.
Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX MTAapOB.
Kunenue npu NOHM)KEHHOM JaBJICHUH.
Crioco0Obl M3MEPEHUS BIAKHOCTH.
HalGnronenue HarpeBaHus U TUIABJICHHUS KPUCTANIMYECKOTO BEIIIECTBA.
JleMoHCTpaIys KpUCTaIOB.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3MepeHI/Ie OTHOCHUTEIBHOM BIAKHOCTH BO3yXa.

Pasnen 4. DuekrpoamnamMmuka

Tema 1. dnekmpocmamuka



OnexkTpuzanus Tel. OJNEKTpUyYecKud 3apsai. JlBa BHJIA 3JIEKTPUUYECKUX  3apsiiOB.
[IpoBOAHUKH, AUDIEKTPUKH U MOTYIIPOBOAHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3aumopneiictBue 3apsimoB.  3akoH  Kynona. TodeuHblid  3leKTpUYECKU  3apsi.
Onektpuyeckoe rmoje. HampsEHHOCTh dIeKTpUYecKoro mojs. [IpuHIun cyneprno3unuu
ANEKTPUUECKUX MoJieh. JINHUN HanpsKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

PaGora cumnm anekrpocratmueckoro moJiss.  [loTeHmman. Pa3HOCTH  MOTEHIIMANOB.
[IpoBOAHMKY W AMDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluaniekTpuueckasi pOHUIIAaeMOCTb.

OnexktpoéMkoctb. KonmeHcatop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEPTHst
3apsKEHHOTO KOHIEHCATOPA.

TexHuueckre YCTpPOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: IJIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIM
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

VYeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopericTBre Ha’EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHYECKOM MOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCAaTOpa OT IUIOMIaJAM  ILJIACTHH,
PacCTOSHUSA MEKy HUMH U TUAJIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUYHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DneKTpUYECKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIebHOE, CMEIIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTD SIEKTPUUECKOTO TOKA.

DNEKTPOABMKYILAs CHUJIA U BHYTPEHHEE COIIPOTUBIIEHUE UCTOUYHUKA TOKA. 3akoH Oma Juist

MIOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3ambIkaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB
oT TeMieparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHas MPOBOJUMOCTb HOJYIPOBOJIHUKOB.
CgroiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DOneKTpUYecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, MCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpHl, TEPMOMETP COIMPOTUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPbl U (OTOPE3IUCTOPHI,
MOJIYIPOBOAHUKOBBIN MO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBHCHUMOCTb CONPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOILATU
IIONIEPEYHOT0 CEYECHHs U MaTepUaa.

CMemaHHOE COeTMHEHUE TPOBOTHUKOB.

[Ipsimoe u3MepeHue >JaeKTPOABUKYIIEH cuiibl. KOpoTkoe 3amMblKaHME TalbBAaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBMCHUMOCTD COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO31yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne cMEaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenue  DIEKTPOABIDKYIEH CHJIBI MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIIPOTHUBJICHUSI.

Habnronenue snexrpoinsa.

MexnpeamerHbie CBA3U

Nzyuenune xypca ¢usuku 06a3zoBoro ypoBHS B 10 kiacce OCYyLIECTBISETCS C y4ETOM
coJiepKaTelbHbIX MEXKIPEIMETHBIX CBSi3eH C KypcaMM MaTeMaTWKH, OWOJIOTUHM, XHMMHU,

reorpa(blm " TCXHOJIOI'HNH.



Mesicnpeomemnsie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHWE, Hay4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJICHUE,
HKCTIEPUMEHT, MOJICTUPOBAHNUE, MOEIb, N3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMBl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oIIa, uX rpapuKu ¥ CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOCKIMH Ha OCH
KOOPJAMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOU npupoie, muddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOIIUAIINS, TaThbBaHUKA.

T'eoepagus: BIaxHOCTH BO3IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPUHTEp, AJIEKTpOHArpeBaTelibHble MPUOOPHI,

SJICKTPOOCBETUTCIIbHBIC HpI/I60pBI, raJIbBaHHKa.

11 KJIACC

Pa3znea 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

ITocrostHHble MarHuTHl. B3aummojeilcTBUE NOCTOSHHBIX MarHUTOB. MarHutHoe MoJie.
Bekrop MarauTHON nHAyKIMU. [IpyHIUN cynepno3uuyuyn MarHUTHBIX NoJiei. JIMHUM MarHuTHOM
nHAyKnuy. KapTruHa TuHUI MarHUTHOW MHIYKLMU T0JI IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJe MpOoBOAHMKA ¢ TOKOM. KapTuHa nMHMHA MHIYKIMM MarHATHOTO MOJIS
JUINHHOTO NPSIMOTO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.



Cuna Jlopenna, €€ Moayinb U HampaBicHHE. J[BWKEHUE 3apsyKEHHOW YacTUIbl B
OJTHOPOJJHOM MarHUTHOM moJie. PaGoTa cunbl Jlopenna.

SIBneHue AJIEKTPOMAarHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKIUH.
DNEeKTPOABMKYIIAs CUJIa UHAYKIUHU. 3aKOH 3JIEKTpOMAarHUTHOM uHAyKuu dapazes.

BuxpeBoe anexTpuueckoe moJie. DIEKTPOABUKYIIAS CUJa WHIAYKIMU B IMPOBOIHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIIMU. DIEKTPOABIKYIIAS CHIIa CAMOMHTYKIIHH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoiicTBa W MPaKTUYECKOE TPUMEHEHHWE: IOCTOSHHbIE MAarHuThl,
AJIEKTPOMArHUTHI, IEKTPOABUTaTENb, YCKOPUTENIU JIEMEHTAPHbIX YaCcTUILl, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIuHWY MHIYKIIMYM MarHUTHOTO TIOJIA.

B3anmopeiicTBre ABYX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

[IpaBuo Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYIIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBiIeHUS BHGKTpOMaFHHTHOﬁ WHAYKIIUH.

Pasnen 5. KosieGannst 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojiedanus
KonebarenbHast cucrema. CBoOOIHBIE MexaHHuUeckue Kolebanusa. [‘apMoHHueckue

konebanusa. Ilepuon, uactora, ammiauryga U ¢asza koneGanuid. IIpyKUHHBIH MasSTHUK.



MaremaTHueCcKiil MasTHUK. YpaBHEHHE TapMOHMYECKUX Kosiebanuil. [IpeBpamienue sHepruu
IIPY TapMOHUYECKUX KOJIEOaHUSX.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HIACATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYeCKMMH H  DJIEKTPOMAarHUTHBIMU
kosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KoJjieOaHUAX. BbIHYXAeHHbIE MEXaHUUYECKUE KOJIeOaHHUs.
Pe3onanc. BeiHy)XI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsl.

[lepemennbiii Tok. CHHYCOUAAIBHBIM MEPEMEHHbIN TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUITMTY/IHOE M IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlponsBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUECKOH SHEPTUH.
DKOJIOTHYECKHE PUCKU TpU MPOU3BOJACTBE AyieKTpodHepruu. KynbTypa wHcnoiab3oBaHUS
AIIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HMU.

TexHnueckre yCTPOMCTBA M MNPAKTUYECKOE TPUMEHEHME: DSIEKTPUYECKHHA 3BOHOK,
re€HEPATOp NEPEMEHHOTO TOKA, JINHUU IEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTEIbHOM CUCTEMBI (TTPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHUK).

HaGnronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB0060AHBIE TEKTPOMArHUTHbBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HAampsDKEHWsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc npu 1ociie0BaTEIbHOM COEAMHEHMM PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepUOJia MajbX KoJeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mnepeMEHHOr0 TOKAa B LENM M3  IOCIEAO0BAaTENbHO COCIUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl



Mexanuveckue BOJIHBI, ycioBus pacnpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
U januHa BoJiHBL. [lomepednple W mpojosibHBIE BONHBL MHTepdepenuus u gudpakmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIy4CHHs JJICKTPOMATrHUTHBIX BOJH. B3anmnas
opueHTauusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHUE, MpeJIOMIICHHe, NoJspu3anus, mudpaknus, wuaTepdepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[lIxana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpunHIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHudeckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMATHOCTUKA B TEXHHUKE W MEIUIIMHE, pajap, PaaIuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE TONIEPEUHBIX U MPOAOIbHBIX BOJH.

Konebmomnieecs Teno kKak HCTOYHHK 3BYKa.

Habmonenue oTpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnu u Jupakiiui MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBsI3u IPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOM
KoJieOaHUH.

HccnenoBanue  CBOMCTB — DJEKTPOMAarHUTHBIX — BOJH:  OTpPaXXeHHUE, MPEJOMIICHHE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacripocTpaHeHHe CBeTa B OJHOPOIHON cpejie.
JIyd cBeta. ToueuHbIN HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paKeHUH B IIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbli yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcus cBeta. ClnoxxHbIN cocTa 6enoro csera. Lser.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasi CUjla TOHKOW JUH3BL. [locTpoenune n3o0pakeHuii B COOMPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOM JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPESHITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cBera. JudpaxuuonHas pemérka. YcinoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB TIPH aJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TpPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKOT, BOJIOKOHHAs OMNTHKA, AUPPAKIIHOHHAS
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHUe, OTpakKeHWe M MpejomiieHue cBera. OnTuyeckue
PUOOPHI.

[TosiHO€ BHYTpEHHEE oTpakeHue. Moaenb CBETOBOA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Hab6mronenue nnrepdepeHimu ceera.

Hab6mronenue qudpaknuu cBerta.

Habmronenue nucniepcun cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaress MpeaoMIICHUs CTEKIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Ha6J'IIOI[eHI/Ie AUCTIEpCUU CBETA.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panunel mpuMEHUMOCTH KacCMUECKOM MexaHukH. [locTynarel crnennanbHOM Teopun
OTHOCUTEJIBHOCTH: HMHBApUAaHTHOCTb MOJYJ CKOPOCTH CBETa B BaKyyme, MPHUHLUII

OTHOCHUTEIHHOCTH DUHILIITEHHA.



OTHOCHTENBHOCTh OJHOBPEMCHHOCTH. 33,M€I[JI€HI/IG BPEMCHHU U COKpAIlICHUC NJINHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpnen 7. KBanToBast pusuka
Tema 1. Dnemenmot keanmoeoii onmuKu

®otonbl. ®opmyna I[lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢dboToHa.

OtkpeiTne u wuccienoBanue Goroddpdexkra. Onbitet A. . CronetoBa. 3aKOHBI
dbotorddexra. Ypasuenue DitnmreitHa st hotorddexra. «Kpacuas rpanuia» Gororddekra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHUYECKOE JACHCTBHUE CBETA.

TexHudeckre yCTpOWCTBA M TIPAKTHUECKOE NpUMEHeHHe: (PoTodneMeHT, (OTOAATIUK,
CoJIHeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Comnneynas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopra nmo paccesHuro o -yactuil. IlnanerapHas
mozens aroma. [loctynarel bopa. M3nyuenue u normnomieHre ¢GoTOHOB MpU MEepexojie aToMa ¢
OJIHOTO YpOBHSI SHEpruud Ha JApyroi. Buzapl crekrpoB. CHeKTp YpOBHEW BSHEpPrud aroma

BOOOpOAA.

BonnoBsble cBolicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH {yaau3M.

CrioHTaHHOE U BBIHYXCHHOE U3Iy4CHHUE.

TexHuyecknue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIEKTPalbHbIA aHaIu3
(criekTpockoI), Jlazep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu

Monens onbita Pezepdopna.

Omnpenenenne QJIMHBI BOJHBI JIa3epa.

Habnronenue nuHeHuaThIX CIEKTPOB M3ITydEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



Habmroienne TuHEeHYaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh  CTPOEHHS  sjpa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITH Pezepdopaa 1o onpeneneHno cocTaBa paJioakTUBHOIO U3JIyYEHUSI.
CaoiicTBa anbda-, 6era-, raMma-u3iIydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.

OTtkpeiTHE TIpoTOHa M HeWTpoHa. Hykmonnas mogmens siapa [eiizenOepra—lBaneHKo.
3apsin sanpa. MaccoBoe uucio sjapa. M3oTormnsl.

Anbba-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBA3U HYKJIOHOB B sape. AnepHbie cuibl. Jledekt Macchl siipa.

SAnepHble peakuuu. Jlenenre U CUHTE3 SEp.

Anepusiii  peaxtop. TepmosinepHblii cunTe3. IIpoGieMbl M NEepCHEKTUBHI  SACPHOU
SHEPTreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

OneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOACHUS U PETUCTPALIUU dJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIC B3aUMOICUCTBUS. EMMHCTBO r3nyuecKkoi KapTHHBI MUpA.

TexHuyeckre yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHHE: TO3UMETpP, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMoa.

Jlemoncmpayuu

CuéTunK HOHU3HUPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiiemeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHomuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUCHHE
aCTPOHOMHUHU.

Bun 3B€3anoro He6a. Co3pe3aus, spKue 3BE3/bl, INIAHETHI, UX BUTUMOE BUKCHHE.

ConneuHnas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHua M 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEpUCTUKHU. JMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» i 3BE3] TJIABHOU
MOCJEI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O

MPOUCXOKACHUHN U 3BOJIFOITUA CO.IIHI_Ia U 3BE3I. OTankl JKA3HU 3BE3 .



Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxkenne Cosnua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBasapel. YEpHbIE IbIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa00ma. Pa3Oeranue ramaktuk. Teopust
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacurabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpOHOMUU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIEHUs TMOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo MoyIIapus U sIpKUe 3BE3IBL.

Ha6mronenus B reneckon Jlynsl, manet, Mneunoro Ilyru.

Oo0o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKON cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKON Teopu B (QOPMHUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢uzumku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEJAMETHBIX CBSI3€i C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHUMHUHU,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HU3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbIH (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
SKCIIEPUMEHT, MOJECINPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU T0I00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEma Ted.

Buonoeusa: snexkrpuueckue SBICHUS B KMBOM mnpupoje, KojeOaTeabHbIE IBM)KEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKHUBBIE
OpraHu3MBl.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KpHUCTaUINYeCKas CTPYKTypa TBEPIABIX Tell,

MCXaHU3MBbI 06pa30BaHI/I}I KpHCTaHHquCKOﬁ peI_I_IéTKI/I, CHeKTpaHLHLIﬁ aHaJIn3.



Tl'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GoToCchEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEJCKA3AHNE 3EMJIIETPACEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpenad, T€HEpaTop MEPEMEHHOI0 TOKa, 3JEKTPOBUIATED,
MHIYKLIMOHHAs Ie4yb, pajap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,

MPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONITUKA, COJIHEYHAas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrO mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,

MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa3OBaTeJII>HI>IX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATBI

JInyHOCTHBIE PEe3yNbTaThl OCBOCHHUS Yy4eOHOTro mpenmera «Du3nKa» AOJKHBI OTPaXaTh
TOTOBHOCTh M CITOCOOHOCTH OOYJaroNuXcsi pyKOBOJACTBOBATHCA CHOPMHPOBAHHON BHYTPEHHEH
MO3UIINEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHEHTAIWi, TO3UTUBHBIX BHYTPEHHHUX
yOSXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
pacimpeHue >KM3HEHHOTO OIBITa M OMBITA JACITEIHPHOCTH B TPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEILHOM NEATETLHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOydJarImerocs Kak aKTUBHOTO |
OTBETCTBEHHOTO 4YJICHA POCCUICKOTO 00IIECTBa;

MPUHATHE TPAJAUIMOHHBIX OOIIEUETOBEYECKUX TYMAaHUCTHUYECKHX W JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B HMHTEpPECax T'PaKIAHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYITPaBJICHUN B 00pa30BaTEIbHOM OpPraHn3aIluu;

YMEHUE B3aMMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C HUX
GYHKIHUSIMHE ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTApHOMN U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAaHHOCTh POCCUICKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JIOCTHKEHHSIM POCCHUICKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICATEILHOCTH YUEHOTO;

OCO3HAaHUC JIMYHOI'O BKJIaJa B TIOCTPOCHUC YCTOI>'I‘{I/IBOFO 6y,£[yH_ICFO;



4) 3cTeTH4eCKOro BOCIIMTAHUS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HaAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoit Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpPEC K pa3iauyHbIM cdepaM NpoecCHOHATBHOW JESITEbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oymyiien
npodeccuu U peain30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHHIO U caM000Opa30BaHUIO B 001acTH (HU3UKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPHl, OCO3HAaHHE TJI0OAJBHOIO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEWCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTMYECKON HaNpaBIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI O MO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NICCKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAay4HOH JeATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs: (HU3HKU

OCYIICCTBIIATDH MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCTD HHAUBHUAYAJIIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHHBeEPcAIbHbIE YueOHbIE eliCTBUS
Ba3oBble 1oruyeckue aeiicTBus:
CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPEIeNATH ENIN JeSITeIbHOCTH, 3a7]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DU3UYECKUX SIBJICHUSIX;
paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLIEHWBATH COOTBETCTBHE PE3yJIbTaTOB LEISM,

OLCHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJIMHUPOBATh M BBINOJHATE PAOOTy B YCIOBHSIX pPEATbHOTO, BHPTYATbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble uccienoBareibcKkue 1elCTBUS:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYCBBIMH TOHITHSIMH U METOJaMH (PH3UYECKOU
HayKH;

BIIQJICTh HaBBIKAMU y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JCSITEIHLHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TIOMCKY METOJIOB PEIICHUS 3a1a4
(U3HYECKOTO COJICPIKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHHSI,

BIIQJICTh BUJAMH JICATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETAIIHH,
MpeoOpa3oBaHUI0 M TMPUMECHCHHUIO B Pa3jIMYHBIX YYCOHBIX CHUTYyallUsX, B TOM 4YHUCIIC MPHU
CO3/ITaHUHU Y4EOHBIX TPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelIeHHs, HaxXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHHs 3aJaddl pe3yibTaTbl, KPUTHUECKU
OILICHUBATh UX TIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh W (POPMYTUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIe IPU U3yYEeHUH PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllHsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEH, IIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBbI U 3a]]a4Uu, IOMYCKAIOIIKE albTePHATUBHBIC PEILICHUS.

PaGora ¢ undopmanmeii:

BIIQZIETh HABBIKAMU MOJIydyeHHUs WHpopMauu (GU3NYECKOTo COAEPIKaHUS M3 HUCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IMOWCK, aHaIM3, CUCTEMAaTH3alUi0 U
HMHTEPIPETANI0 HHPOPMAIH PAa3TUYHbIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JOCTOBEPHOCTHh MH(POPMAIIHH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOICHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHrs, MPaBOBbIX U

9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 6630HaCHOCTI/I;



CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ y4E€Tom
HazHaueHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy

MMPpCACTAaBJICHUA U BU3yaJIU3allUH.

KoMMmyHukaTHBHbBIE YHHBepcaibHble y4eOHbIe 1eliCTBUSA:

OCYIIIECTBIISITH OOIICHNE HA YpOKaxX (DU3HKHU M BO BHE-YPOUHOU JEATCIHHOCTH,

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallUi U CMSAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHAHON U UHIUBUYaIbHOU pabOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;

IIPUHAMATh [I€JI COBMECTHOM JESATENbHOCTH, OPraHHW30BbBIBATH M KOOPAUHUPOBATh
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U Ka)JOr0 YYaCTHMKA KOMAaH[bl B OOIIMIA pe3ylnbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh MJAEH C MO3WLMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYALMSX,

MIPOABJIATD TBOPUCCTBO U B006pa}KeHI/Ie, OBITE HMHHUIINMATHBHBIM.

PeryiasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEILHO COCTaBJIATh IJIAH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupsATh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
penieHue;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;



CHocoOCTBOBAaTh (HOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyIUIUH B obnactu  (pusmkwy,

IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOUMOHAIbHbI HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCHTH KOPPEKTHBBI B JCSITEIHHOCTH, OICHUBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICIIUTENILHBIX MTPOIECCOB, UX PE3YAbTATOB M OCHOBAHHIA;

WCTIONIH30BaTh MPUEMBI pe(hICeKCHH ISl OLIEHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEUICHUS TI0 UX CHIDKEHHIO,

MPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH;

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M @pTYMEHTBI IPYTHX TPU aHAIH3E PE3yJIbTaTOB ACITCILHOCTH,

MPHU3HABATH CBOE MPABO W MPABO JPYrHX Ha OMIMOKH.

B mporiecce nOCTHKEHUS THYHOCTHBIX PE3YJIbTaTOB OCBOSHHS MTPOTPAMMBI IO (PU3UKE IS
YPOBHSI CpelHero o01mero oopa3oBaHusl y 0OyYarOMINXCS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJUIEKT, Ipeanoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM AMOIIMOHAIBLHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

camMoperyJiIupoBaHus, BKJIIOYAIOUIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTH)KCHHMIO IEU U YCHEXy,
ONTUMU3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/IS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMANIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILICHUS C APYTUMU

JJFOAbMU, 38.60TI/ITBC$I, MMPOABJIATb HHTCPEC U pa3pPCIIaTh KOH(l)JII/IKTBI.

INPEJMETHBIE PE3YJIbTATbBI
K xoHiy oOyuenus B 10 kJacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:



JIEMOHCTPUPOBATh HAa MPUMEPAX PoJib U MecTO (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4HOW KApTHUHBI MUDPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IIPAKTUYECKOMH
JIeATSIILHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBl MPUMEHEHHS HW3YYEHHBIX (PH3UYECKHX MOJCNeH: MarephalibHas
TOYKa, MHEpLUalbHasl CUCTEMa OTCYETA, aOCOJIOTHO TBEPAOE TEJIO, MACAIBHBIA ras, MOJENU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] HpU peLIeHUU
(buznUecKux 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MPOLIECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpHHM CTPOEHHUS BELIECTBA U DJIEKTPOJIUHAMHKU:
paBHOMEPHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE NaJIeHUE Tell,
NBIDKEHUE TI0 OKPYKHOCTH, WHEpUHs, B3auMojencTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJl, U3MEHEHUE 00bEMa Tesl NpU HarpeBaHUU
(oxyaxkieHnn), TEeIJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAllUs, TIaBJIeHUE, KpUCTAIIIN3allus,
KHUIIEHUE, BIAKHOCTh BO3/lyXa, MOBBIIICHHE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBSA3b MEXKIy MapaMeTpamMH COCTOSIHMSI ra3a B H30MpOIeccax, 3JIeKTpU3alus Tell,
B3aMMOJICHCTBHE 3apsJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBU)KEHUE, HCMOJb3ysl (U3NYECKUE BEIMYMHBI: KOOPAMHATA,
MyTh, NIEPEMENICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cuia, UMIYJIbC Tela, KMHETHYeCcKas
SHeprusi, NMOTEHLHUaJIbHAsl AHEpPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU TMPABWIbHO TPAKTOBaTh (PU3MUECKUH CMBICH HCHOJB3YEMbIX BEIMYUH, UX
0003HaYEeHUSI U €IMHUIIbI, HAXOUTH (POPMYJIBI, CBA3BIBAIOIINE AAHHYIO (PU3UUYECKYIO BETUUUHY
C APYTUMH BEIMYMHAMM;

ONIMCHIBAaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJl M TEIUIOBBIC SIBJICHUS, HCHOJb3Ys
¢dbusznueckue BETUYMHBI: JaBJICHUE Tas3a, TemIepaTypa, CpeAHss KUHETHYecKas DSHeprus
Xa0THUYECKOTO JIBMKEHHUS MOJIEKYJ, CPEIHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, padora rasza, kodQ(UIHUEHT MOJE3HOro ACWCTBUS TEIIOBOTO
JIBUTATENS; IPU ONTUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
UX O0003HAYEHUS M EIUHHIIBI, HAXOJUTh (OPMYIBI, CBS3BIBAIONINE JAaHHYIO (U3MUYECKYIO
BEJIMYMHY C IPYTrUMU BEJIMUMHAM;

ONUCHIBATh M3YyYEHHBIE 3JEKTPUUYECKHUE CBOWCTBA BEIIECTBA M JJIEKTPUUECKHUE SBIICHUS
(mporiecchl), UCTONB3YS (U3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsiji, AIIEKTPUYECKOe TOJie,
HanpsHKEHHOCTh  MOJIs, MOTEHLUMAN, Pa3HOCTh IOTEHUMANOB; MPHU ONUCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUUYECKHA CMBICT HCIONb3YEMBIX BEIMYMH, WX OO0O3HAUEHUS W EIWHHIIBI;

yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHaTM3UPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, UCHONb3yd (DPM3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro tarotenus, |, |l u |1l 3axonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MUMITYJIbCa, IPUHLUII CYNEPIIO3ULIUUA CUII, TIPUHLIUIT
paBHONpPABUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHMYECKOW HHEPIMU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ a0CONIOTHON TeMIIepaTypoid, MepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOe BbIPaKEHUE U YCIIOBUS (TpaHUIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBaHUIO (PU3MYECKUX SIBICHUN M IPOLIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHUH, TMpH 3TOM  (QOPMYIHPOBATH
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0)KEHHOT0 000PYA0BAHUS, TPOBOAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh TPSMbIE M KOCBEHHBbIE HU3MEpPEeHHs (PU3MUECKUX BEIWYHH, MPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHS M HUCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (PU3MUECKUMHM BEIUYMHAMH C HCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, MNpH 3TOM KOHCTPYHUPOBaThb YCTAHOBKY, (HUKCHPOBATH DPE3YJIbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BUJE TaOJMIl U IpadUKOB, J1€/1aTh BBIBOJbI
10 pe3yJbTaTaM HUCCIIEI0BaHUS;

coOmogarhk IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbIO, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBH 3a7a4ll BHIOUPATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEINYHHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHU ¢ ONOpOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

UCIONb30BaTh MPH pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHBIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMH W TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIpHOW MH(POpPMALMU, MOJYYEHHOM W3 pPa3IMYHbIX HMCTOYHHKOB, KPUTHYECKU

AHAJIM3UPOBATH MOJIY4aCMYHO I/IH(I)OpMaI_II/IIO;



MPUBOANUTH TPUMEPHI BKJIA/a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 1O (U3MKE B TOBCEJAHEBHOW JKU3HU IS
oOecrieyeHns OE30MACHOCTH MPHU 0OPALCHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUlei cpene;

paboTath B Tpymie ¢ BHIIOJHEHUEM PAa3IUYHBIX COIMABHBIX POJICH, INITAHUPOBATH PabOTy
IPYNIbl, pAlUOHAIBHO pacHpelesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kJiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITeIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOW KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJEpHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOT0 si/ipa IpH peleHnH GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIECHUS (MPOILECCh) W OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUMHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYEcKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MarHuTHOE JEHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMarHUTHas
MHAYKIMS, JAEHCTBHE MarHUTHOTO I0JI1 HA IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJIpU3aLUs CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢ dexT (GororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaJMOAKTUBHOCTb;

ONMCBIBATh H3YYEHHBIE CBOMCTBA BEILECTBA (IJIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKUE,
AJIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEll) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUYECKUH 3apsijl, cuja TOKa, OHIIEKTPUYECKOe
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOABIKYILAs CHUIA,
paboTa TOKa, MHIYKLUUS MarHUTHOTO MOJIA, cwia Amnepa, cuia JlopeHna, MHIyKTHUBHOCTb
KaTyIIKH, SHEPrus SJIEKTPUYECKOI0 M MarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHWH B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B MpOllecce FapMOHUYECKUX JIEKTPOMAarHUTHBIX

KOJ'IC6E[HI/II‘/’I, (bOKYCHOC pacCTosIHUEC MW ONTHYCCKAad CHUJla JIMH3bI, IMPU ONHWCAHWU MPaBUIIbBHO



TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMbIX BEIMYMH, WX O0O003HAUYEHUS M EIUMHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBl M 4YacTOTa CBETA, DHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IMOJIypacrana, SHEPTus CBSI3M AaTOMHBIX siEp, TPU OMUCAHUHU
MIPaBUWJIbHO TPAaKTOBaTh (DU3MUECKUN CMBICH HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
eIMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (DU3MYECKYIO BEIWYHMHY C JIPYTUMHU
BEJIMYMHAMH, BBIUUCIISITh 3HAU€HUE (PU3NYECKON BEITHUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBbI U
OpUHOMNBL:  3akoH OMa, 3aKoHBl MOCJEIOBATENIBHOIO M MAPAJJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akoH JJIGKTPOMAarHUTHOW  WHAYKUHWH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OWHmITeWHa Uit (GoTodpdeKrTa, 3aKOH COXpPAaHEHHsS HHEPrHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcIia, HocTyaaTsl bopa, 3akOoH pajMOaKkTUBHOTO pacrnaja, MpH 3TOM pa3indarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

ONPENENATh HANPABIECHWE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJS MPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOE INIOCKUM 3€PKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIENIOBAaHUIO0 (PU3NYECKHX SBJICHUII M MPOLECCOB C
UCIOJIb30BAHMEM TMPAMBIX W KOCBEHHBIX H3MEPEHUU: 1pu 3ITOM  (HOpMYIUpPOBATH
npoOneMy/3agayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MpeI0KEHHOT0 000PYA0BaHUS, TPOBOAUTH OTBIT U POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBbIE H3MEpEHUs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO H3MEpPEeHUS U HCIOJIb30BaTh HM3BECTHBIE METOJBI OICHKHU
MOIPEIIHOCTEN U3MEPEHUI;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX H3MEPEHUM:
IIPU 3TOM KOHCTPYHMPOBAThb YCTAHOBKY, (PUKCHPOBaTh pe3yNlbTaThl MOJIYYEHHON 3aBHCHMOCTH
¢bu3nuecKuXx BENWYMH B BHUAEC TaOMUIl W TpapuKOB, JeiaTh BBIBOABI MO pe3yabTaTaMm
HCCIeA0BaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-MCCIIEOBATEICKOM UM  TMPOEKTHOW JEATENIBHOCTH C

MCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBAHHUS;



pemiath pacuéTHble 3aJa4dl C SBHO 33JaHHON (U3UYECKOW MOJENBI0, HCIOJIB3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBIL, HA OCHOBE aHAJM3a YCIOBHS 33Jaudl BHIOUPATh (PH3HUUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOOMMBbIC [Isi €€ pelIeHus,
IIpOBOAUTH paC‘IéTI)I 1 OICHUBATH PCAJIbHOCTD IMMOJTYYCHHOI'O 3HAYCHHUA (1)H3H‘-ICCKOI>1 BCIINYHNHBI,

peiiatb KAa4YCCTBCHHBIC 3aJadu: BBICTPAUMBATL JIOTMYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SBIICHNUS,

WCIONBb30BaTh TPU pemIeHHH Y4YeOHBIX 3a7ad COBPEMEHHBIC HH(POPMAIOHHBIC
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMU U MpPEICTaBICHUs] yuyeOHOU u
Hay4HO-TIOMYJSIpHON WHMOPMAIMHU, TMOJYYEHHONW U3 Ppa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHATM3UPOBATH TOTYIaeMyI0 HH(POPMAIIHIO;

00BACHSITH IMPUHIUITBL I[CI\/'ICTBI/IH MallluH, HpI/I60pOB 1 TCXHUYCCKUX YCTPOﬁCTB, pasiimyaTb
YCIIOBHUS WX 0€301IaCHOTO UCTIOJB30BAaHUS B TIOBCETHCBHOM KU3HU;

MPUBOJIUTH TPUMEPHI BKJIAJa POCCUNUCKUX M 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU M TEXHOJIOTHH;

HCIIOJIB30BaTh TCOPETUUCCKUE 3HAHUA II0 (1)1/131/11(6 B HOBCG}IHGBHOI\/’I XKU3HU OJIA
obecrieueHnst 0€30MaCHOCTH TP OOPAIICHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMH, IS
COXPaHEHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIOLIEeH Cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX pOJIeH, IUIAHUPOBATh PaboTy
TPYINIbI, pAlUOHATIBHO pacHpenessaTh OOf3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYallUAX, aIeKBaTHO OIIEHMBATh BKJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B

pelIeHne paccMaTpUBAaEMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHbIE
KounuyecTBo
HaumeHnoBaHue pa3iejioB U TeM (uudposbIie)
Ne n/m 4acoB
NMPOrpaMmblI o0pa3oBaTejibHbIE
pecypchl
11 ®u3rKa U METO/Ibl HAYYHOTO ) bubnuorexa [JOK
' MIO3HAHHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
bubmmorexa [{OK
2.1 Kunemaruka 5
https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Junamuka 7
https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 6
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
31 OCHOBBI MOJIEKYJISIPHO- 9 bubnuorexa [JOK
' KHHETHYECKOW TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIUHAMUKHI 10
https://m.edsoo.ru/7f41bf72
33 ArperaTHbIe COCTOSIHUSI BELIECTBA. c bu6mmoreka [JOK
- daz30BbIC TEPEXOIbI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
bubmuoreka [JOK
4.1 DneKTpocTaTuKa 10
https://m.edsoo.ru/7f41bf72
40 [ToCcTOSIHHBIN AJIEKTPUUYECKUI TOK. 1 bubnuoreka [JOK
. Toku B pa3nmuuHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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I[TPOI'PAMME
11 KJIIACC
KoaunyecrBo DJIeKTPOHHbIE
Non/ HaumeHoBaHue pa3ie/ioB U TeM 4acoB (uudposbie)
° /m
NMPOrpaMmblI o0pa3oBaTejibHbIE
Bcero
pecypchl
11 MaruauTHOE TI0JTE. 1 bu6moreka [IOK
. DJIeKTPOMArHUTHAS WH/YKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
”1 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 bubnuoreka [JOK
' KOJIeGaHus https://m.edsoo.ru/7f41c97¢c
95 MexaHu4eckue 1 IeKTPOMarHUTHbBIE c bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2.3 Ontuka 10
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
31 OCHOBBI CIENUATIBHOW TEOpUH 4 bu6moreka [IOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
bu6mmoreka [IOK
4.1 DIeMEHTHl KBAHTOBOM OTITUKH 6
https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
4.2 Crpoenue atoma 4
https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
4.3 ATOMHOE AP0 5
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
- DNeMEeHTHI aCTPOHOMUU U . bubnmorexa [JOK
' acTpoU3NKH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 7



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

bubnunoreka LIOK

6.1 O6o0maroriee NTOBTOPEHHE 4
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

PesepBHOE Bpems 3
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https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaunuectBo

yacoB

Jara

H3yYCHUSA

KoppexTtuposka nar

®du3nKa — HayKa O MPUPO/IE.
HaquHe METOAbI ITIO3HAHU A

OKPYKaIOIIEero MUpa

Ponb u Mecto pusnku B
(hopMUpPOBaHUHN COBPEMEHHOM
Hay4YHOW KapTHHBI MUpPa, B
MPaKTUYECKON JesITeTbHOCTH

monen

Mexanndeckoe IBIKEHHE.
OTHOCUTENHLHOCTD
MEXaHHYECKOTO JBMKCHUS.
[Tepemenienue, CKOpOCTh,

YCKOpEHHE

PaBHOMEpHOE NpSAMOTHHEWHOE

JABHKCHUC

PaBHOyCKOpEHHOE

HpﬂMOHI/IHeI/IVHOC JABHKCHHUEC

CB00OOgHOE TTaIEHHUE.
YckopeHnue cBOOOTHOTO

naacHus

KpuBonuHneitHoe nBUXKEHUE.
JIBM>KEeHME MaTepUaIbHOU

TOYKH 110 OKPYKHOCTU

IIpuHLKII OTHOCUTENBHOCTH
lNanunes. MuepuumanbHbie

cucreMsl orcuera. [lepBslii




3axkoH HproroHa

Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Bropon
3akoH HproToHa mis

MaTepUaIbHOU TOUYKH

10

Tperun 3akoH HeroToHa s

MaTCpHUaJIbHBIX TOUCK

11

3aKO0H BCEMHPHOTO TATOTEHUS.
Cuna tsoxectu. lepas

KOCMHYECKas CKOPOCThb

12

Cuna ynpyrocrtu. 3akoH ['yka.

Bec Tena

13

Cuna tpenus. Koapduurent
TpeHus. Cuiia COnpOTUBIIEHUS
MIpH IBWKEHUH TeJia B

KHUAKOCTHU UJIM I'a3C

14

[ToctynarenbHOE U
BpaIlaTEIbHOE IBH)KEHHUE
a0COJIIOTHO TBEPJOTO Tea.
MowmeHnT cuibl. [lnedo cuisbi.
YcnoBust paBHOBECUS TBEPAOTO

TCIa

15

Nmnynbc maTepuaabHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKk0H
COXPaHEHHUS UMITYJIbCa.

PeakTuBHOE ABMKEHUE

16

PabGora u MOIIHOCTDH CHUIJIBI.
Kunernueckast OHEPrusa
MaTepHMLHOﬁTOQKH. TeopeMa
00 U3MCHEHUN KUHETHYECKOW

SHEPrUU




17

[TorenumanpHas 3HEPTHUSL.
IToreHnmanpHas dHEprus
yrpyro neGopMUpPOBAHHOH
npyxuHsbl. [loTeHnuansaas
SHEPrus Telia BOIM3H

MIOBEPXHOCTU 3eMJIU

18

IloTenumanbHEIC U
HEIOTCHI[UAIbHEIC CHIIBL. CBS3b
paboTHl HEMOTEHIIUATBHBIX CHIT
C M3MCHCHHEM MEXaHHMICCKOM
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOH

SHEpPruun

19

JlabopaTtopnast pabota
«MccnemoBanue cBsizu pabOTHI
CUJIBI C UBSMCHCHUECM
MEXaHUYECKOW PHEPTUU Teja Ha
MpUMepe PACTHKCHUS

PE3UHOBOTO KI'yTa»

20

KonTtponsHas paboTa o reme
«Kunemaruka. JluHamuka.
3aKOHBI COXPAHECHHS B

MEXaHUKE»

21

OcHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHoBckoe

nsuxenue. Auddysus

22

XapakTep ABUKCHUS U
B3aMMOJICUCTBUS YaCTHI]
BelecTsa. Moienu cTpoeHust
ras3oB, )KMJAKOCTEU U TBEPABIX

TCII




23

Macca monexkyn. Konnuectso
BemiecTa. [locrosHHas

ABoraapo

24

TermoBoe paBHOBECHE.
Temmeparypa u e€ uamepeHue.

[IIkasa remneparyp Llenscus

25

Nneanpueiii raz B MKT.

OcnoBHoe ypaBHenne MKT

26

AGcomoTHas TemnepaTypa Kak
Mepa CpEeTHEN KNHETUYECKOM
OHEPTUH ABWXKCHUA MOJICKYIL.
YpaBHenue Menpeneena-

Knaneiipona

27

3axoH JlanpToHa. ['a30BEIC

3aKOHBI

28

JlaGopaTtopnast pabota
«HccnenoBanue 3aBUCHMOCTH
MEX]ly TapaMeTpamMu

COCTOSAHUA pa3pCKECHHOT'O ra3a

29

N3omnporiecce B uaeaTbHOM
rase u ux rpaduyueckoe

IpeaACTaBJICHUC

30

Buyrpennsisa sneprust
TEPMOJIMHAMUYECKOU CUCTEMBI
H CIIOCOOBI €€ U3MEHEHUS.
KonnuecTBo TemoTs 1 padbora.
Buytpennss sueprus

O0JHOATOMHOI'O HACAJIBHOI'O I'a3a

31

Bugst TCIJIonepeaaun

32

YnennrHag TEMIOEMKOCTD
BelecTsa. KoimuectBo

TCIUIOTHI IIPpU TCILIONICPEaAUC.




AnmabaTHBI poriecc

33

IIepBblii 3aKOH TEPMOJUHAMUKH
U €ro IPUMEHEHHE K

usompouneccam

34

HeoOGpatumocTs nporeccoB B
npupoje. Bropoit 3akoH

TCPMOJUHAMHKHU

35

[Tpunnun nevicreus u KT/

TEIUIOBOM MAaIlINHEI

36

Hwukn Kapuo u ero KIIJJ

37

DKOJIOTHYECKHE MPOOIEMbI

TEIUIOHEPTETUKHI

38

O6006maromui ypok
«MounekynspHas (u3mka.

OCHOBEI TEPMOANHAMUKN>

39

KonTtponsHas padoTa o teme
«MonekymnspHas GpusuKa.

OCHOBEI TEPMO ANMHAMUKN )

40

[TapooOpazoBanue u
KoHieHcanus. Mcrapenue u

KUIICHUC

41

AOCOIIOTHAS M OTHOCHUTEILHAS
BJIAJKHOCTBb BO31yXad.

Haceimmennsriit map

42

TBEpnoe Temno.
Kpucrannmaeckue u amopdHbie
Teja. AHU30TPOTIUS CBOUCTB
Kpuctamios. Kuakue
Kkpuctajuibl. COBpeMEHHbIE

MaTepuaibl

43

IInaBnexnue u KpucTajlin3anus.




VY nennrHad TeIUioTa IUIaBICHUS.

Cybnumarus

44

YpaBHEHHE TEIIOBOTO OamaHca

45

DneKkTpu3aus Tel.
DnekTpuyeckuu 3apsi. JBa

BHJa SJICKTPUUCCKHUX 3apA10B

46

[IpoBOAHMKH, TUITIEKTPUKH U
MOJTYTTPOBOTHUKH. 3aKOH
COXPAHEHHUS NNEKTPUUYECKOTO

3apsia

47

B3anmonencTBue 3apsios.
3akoH Kynona. Touyeunbin’

ANEKTPUYECKUU 3aps]T

48

Hanpsxénnocts
AIIEKTPUYECKOTO MOJISL.
[TpunIMTT Cynepno3uiuu
AJIEKTpUUYECKUX Tosien. JInnnuu

HANPSKEHHOCTH

49

Pabora cun
ANEKTPOCTATHYECKOTO TIOJIS.
ITorenmman. PasHocth

IIOTCHIMAJIOB

50

HpOBOI[HI/IKI/I " JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM IIOJIC.
I[I/ISHCKTPI/I‘ICCKEISI

IIPOHUIIACMOCTb

51

OnekrpoeéMkocTb. KonneHncarop

52

ONEKTPOEMKOCTH IIOCKOTO
KOHJIEHCAaTopa. DHEprus

3apsAKCHHOT'O KOHACHCATOpAa

53

JIaGoparopHas paboTa




"N3mepenue 31eKTpoEMKOCTH

KOHJIeHcaTopa"

54

[TpunIun neicTBus u
MIPUMEHEHHE KOHJICHCATOPOB,
KOIMUPOBAJIBLHOTO arapara,
CTPYMHOTI'O IIPUHTEpA.
DNeKTpOoCTaTUYECKas 3alluTa.

3a3eMIIeHHUE IEKTPOIpUOOpOB

55

DneKTpUUecKui TOK, YCIOBUS
€r0 CYIIECTBOBAHUSI.
[TocTosuHbIM ToK. Cria Toka.
Hanpsokenne. ConpoTHBieHHE.

3akoH OMa JuIsl y4acTKa Lenu

56

ITocnenoBarensHOE,
napajieTbHOEe, CMEIIAaHHOE
COETMHEHHE MPOBOJHUKOB.
JlaGopaTtopHnas pabota
«M3yueHue cMenmaHHoro

COCIIMHEHUS PE3UCTOPOBY

57

PabGora 1 MomHOCTH
JIEKTPUIECKOTO TOKA. 3aKOH

Hxoyna-Jlenna

58

3axoH Oma 11 HOJTHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIkanue.
JlaGopaTtopHas pabota
«M3mepenue D/IC ncrounuka
TOKa U €r0 BHYTPEHHETO

COIIPOTUBJICHU»

59

DNeKTpOHHas MPOBOJAUMOCTD
TBEPABIX METAJIJIOB.

3aBUCHMOCTD COIIPOTUBJICHUA




METaJJIOB OT TEMIIEPATYPBHI.

CBepXxnpoBOIUMOCTb

60

DNEKTpUUECKUU TOK B BaKyyMe.

CBouCTBa IEKTPOHHBIX ITYYKOB

61

[TosynpoBOAHUKH, UX
COOCTBEHHAs M IPUMECHAs!
npoBoaumocTts. CBOUCTBa p—N-
nepexo/a.

[TonynpoBoAHUKOBBIE TPUOOPHI

62

DNEeKTPUUECKUH TOK B
pacTBopax U paciuiaBax
AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS

JUccolanus. JIEKTPOIU3

63

DIIEKTPUYECKUU TOK B ra3ax.
CamMOoCTOSITENNbHBIN U
HECAMOCTOSITEIbHBIN pa3psil.

Monuus. Ilnasma

64

DNEeKTpUYECKUE MPUOOPHI U
YCTPONCTBA U UX TPAKTUYECKOE
npumMeHeHue. [IpaBuia TeXHUKU

0€30I1aCHOCTH

65

O6o0maromuii ypok

«9.]'ICKTpOI[I/IHaMI/IKa»

66

KounTponbHas pabora no teme
«ONEeKTpOCTATHKA.
[TocTOSIHHBIN AIIEKTPUUYECKUI
TOK. TOKU B pa3nyHbIX

cpenax»

67

PesepBHbiit ypok. KonTponbHast
paboTa o Teme

"OnexTpoauHamuka"




68

PesepBHBIH ypOK.
O06o0marmmuil ypok o TeMam

10 kmacca

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO

yacoB

Jara

H3YyYCHUA

KoppekTuposka

aaTt

[TocTosiHHBIE MAarHUTHI U X
B3auMoOJieiicTBHE. MarHuTHOE 1oJIE.
BexTop MarHUTHOM MHAYKIIMH.

JIvHMM MarHUTHOW WHAYKIHH

MarauTHO€ 10Jie MPOBOJIHUKA C
TokOM. OmBIT DpcTeaa.
B3anmopaericTBre mpoBOJHUKOB C

TOKOM

JlabopaTtopHnas pabota «3ydyeHue

MardvTHOI'O IIOJIA KaTyIIKU C TOKOM»

JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amrepa.
JlaGopaTopHnast pabota
«HccaenoBanue nelcTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C

TOKOM»

JleiicTBue MarHuTHOTO IOJIS Ha

JBUKYIIYIOCS 3apSKEHHYIO YaCTHILY.

Cuna Jlopenna. Pa6oTa cuitb

Jlopenna

ONEeKTpOMarHuTHAsE UHIYKIIHS.
[ToTok BeKTOpa MarHUTHOM
nHaykuud. D/1C nHaykuuu. 3akoH
EKTPOMArHUTHOM MHIYKIINH

QDapanes

JIaGoparopHas paboTa

«HccnenoBanue sSBICHUSI




SHCKTpOMaFHHTHOﬁ HUHIAYKOHUN»

NunyKTUBHOCTB. SIBIEHUE
camounaykuuu. SJC
CaMOMHJIyKIIMH. DHEPIrus
MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIeKTPOMarHuTHOE IoJIe

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AIIEKTPOMAarHMTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHIL,

WHAYKIIUOHHAA I1€Yb

10

O6o06maromuit ypok «MarautHoe

noJie. DJIEKTPOMarHuTHast

WHIYKIUSD)

11

KounTponbHas paborta o teme
«MaruuTHOE€ TI0JIE.

BHCKTpOMal"HI/ITHaH HUHAYKOHS>

12

CB00OOgHBIE MEXaHUYECKUE
KojeOanus. "'apMoHnYecKue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.

[IpeBpaienue suepruu

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepUo/ia MaJIbIX KoJieOaHMit rpy3a Ha

HHUTH OT JJIMHBI HUTHU U MaCChl

rpy3a»

14

KonebarenbHbId KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KoJeOaTeIbHOM KOHTYpE.

Amnanorus MCKAY MCXaHUYCCKUMU U




QJICKTPOMArHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPAaHCHUSA SHCPIrur B UACAJIbHOM

KoJ1e0aTeIbHOM KOHTYpE

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusx. BeiHyXIeHHbIE
MeXaHMYECKUe KoJeOaHwsl.
Pesonanc. BeiyxneHHbIe

OJICKTPOMArHUTHBIC KoJIcOaHHs

17

[IepemennbIn TOK. CHHYCOUAIBHBIN
MepEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JIEWCTBYIONIEE 3HAYEHUE CHIIBI TOKA U

HaIps>KCHUA

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue

AIEKTPUYECKON SHEPrUU

19

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa NePEeMEHHOTO

TOKa, JIMHHI SJICKTpOIIEpCaad

20

DKOJIOTUYECKHE PUCKHU TTPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHOU

KHU3HHU

21

MexaHu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpaneHnus. [lepuon.
CKopocCTb pacnpoCTpaHEHHS U JUIMHA
BoJHBI. [lonepeunsie u npoaoIbHBIE

BOJIHBI

22

3Byk. CkopocTh 3ByKa. I poMKoCTh




3ByKa. BeicoTa ToHa. TeMOp 3Byka

23

BHCKTpOMaFHI/ITHBIe BOJIHBI, UX
CBOHCTBA U CKOpOCTh. [Ikana

OJICKTPOMAIrHUTHBIX BOJIH

24

HpI/IHHI/IHI)I pPaagruoOCBA3U U
TCICBUACHNA. Pa3zButne CpcaAcTB

cBa3u. Pagunonokanusa

25

Kontponbras padota «Konebanus u

BOJIHBD»

26

[IpsimonurHENHOE pacpoCTpaHEHHE
CBETa B OJHOPOIHOM Cpeje.
ToueuHsblit ICTOYHUK cBeTa. JIyd

CBCTa

27

OrtpaxeHnue cBeta. 3aKOHbI
oTpaxkeHns ceeta. [loctpoenue

M300paKeHUH B TUIOCKOM 3€pKaJie

28

[Ipenominenue crera. [TonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbIH yroJ MOJHOTO

BHYTPEHHETO OTPaKCHUS

29

JlabopaTtopHas paborta «3mepenue

ImoKa3aTeJid IMPECJIOMIICHUS CTCKIIA»

30

JIunzel. [locTpoenune nzoopakeHuii B
nuH3e. Dopmyrna TOHKOM JTUH3BI.

YBeanueHue JUH3bI

31

JlaGopaTtopHas pabota
«HccnenoBanue CBOMCTB

M300paKeHUH B JIMH3AX)

32

Jucnepcus cera. CoxXHbI COCTaB
6enoro cseta. L{ger. JlaboparopHas
pabota «HabmroieHne aucnepcuu

CBETa»




33

Wutepdepennus cera. Audpaxius

cera. udpaxknronHas pemerka

34

HOHCpC‘-IHO CTb CBCTOBBIX BOJIH.

[Tonspusanusa ceera

35

Onrtuueckre mpuOOPHI M YCTPOUCTBA
U yCJIOBHS UX O€3011aCHOTO

IIPUMCHCHUSA

36

FpaHI/IIII)I HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXAHUKHU.
[TocTynaTel cienManibHOW TEOPUHU

OTHOCUTCIBHOCTHU

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeJICHNE

BPEMCHHU U COKpAIICHUC NJIWHBL

38

DHeprus U UMIYJbC PEISITUBUCTCKON
gacTALbl. CBSA3b MACCHI C SHEPTUEU U

HUMITYJIECOM. DHEPrusi MOKos

39

KonTtponbHas padota «OnrTuka.
OCHOBBI CIENUATIBHOW TEOpUH

OTHOCHUTCIIBHOCTH

40

®otonsl. Dopmyna I1nanka.

DHeprus U UMNyibc GpoToHa

41

OTKpBITHE U HCCIIEIOBAHUE
dotosddexra. OnbiTer A. I

Cromnerosa

42

3akonbl pororddekra. YpaBHEeHHE
DunmrerHa g Gotosddekra.

«Kpacnas rpanuna» gportosdpdexra

43

JaBaenne ceera. OnbiTel I1. H.
JleGeneBa. XuMuueckoe JCUCTBUE

CBCTa




44

TexHuueckue ycTpoucTsa u
IIPaKTUYECKOE IPUMEHEHUE!
¢dhoTOorMEeMEHT, POTOIATUHK,

coJHeYHast OaTapesi, CBETOIUOT

45

Pemenue 3aga4 mo remMe «JIeMEHTHI

KBAHTOBOM OIITUKW)

46

Mogens atoma Tomcona. ObBITE
Pesepdopna o paccesiauio o-

HacCTHII. HnaHeTapHas[ MOJCIb aToOMa

47

[Tocrynater bopa

48

W3nyuenue u noruomienre (oTOHOB
IIpH MEepeXoie aToMa € OJTHOTO
YPOBHSI SJHEPTUH HA APYroil. Bubl

CHEKTPOB

49

Bonnossle cBorcTBa 9acTuIl. BoaHBI
ne bpowis. KopnyckyisipHo-
BOJIHOBOM Ayanu3M. CIOHTaHHOE U

BBIHYXXACHHOC U3JTYyYCHUC

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnbrTer Pe3epdopaa mo
OTIPEJICNICHUIO COCTaBa

PaAOaKTUBHOI'O U3TTYUCHUS

51

CeowucTBa anbda-, 6era-, raMmma-
u3nydeHus. BiusHue
PaJIMOaKTUBHOCTH HA KHUBBIC

OPraHnu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa-

pacnan. raMMa'I/BHy‘IeHI/Ie

53

3Hepr1/m CBA3U HYKJIOHOB B Ap€.

S nepueie peakuuu. AnepHbid




peaktop. [Ipo6iieMsbl, TEPCIEKTHBEI,
9KOJIOTUYECKHE ACIIEKTHI SIACPHON

SHEPTeTUKHU

54

DneMeHTapHble YacTullbl. OTKpPBITHE
Mo3uTpoHa. MeTo 1l HAOIIOICHUS U
pEruCTpaLvu JIEMEHTAPHBIX YACTUL.
Kpyrusiit ctos «@yHnameHTanbHbIe
B3aUMOJACUCTBUSA. EAMHCTBO

(u3nuecKou KapTUHBI MUpa»

55

Bup 3se3nnoro neda. Co3sesaus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX BUANMOE

nBrokenne. CoaHeyHas cucreMa

56

Counite. CotHeuHasT aKTUBHOCTD.

Ncrtounuk snepruu CosiHIA U 3BE3]T

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/bI IIIaBHOW
MOCJIEN0BATENBHOCTH. BHyTpeHHEee
cTpoeHue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U

sBosironu CoJIHIIA U 3BE3.T

58

Mineunbid [Iyte — Hama ["anaktuka.
TTonoxxeunune u nBuxenue CoiHIIa B
lNanaktuxe. ['anakruku. YepHbie

ABIPHBI B AApaX raJIaKTUK

59

Bcenennas. PasOeranue rajiakTuk.
Teopust bonbIioro B3pbIiBa.
PenukToBO€ H3MyUeHHE.

Meraranaktuka

60

Hepermennsie mpo6aembl

ACTPOHOMHHU

61

KonTposnpHast paboTa «1eMeHThI

ACTPOHOMUH U aCTpO(I)I/BI/IKI/I»




62

O6o6maromuii ypok. Ponb ¢usuxu u
ACTPOHOMHUH B SKOHOMHYECKOM,
TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITUYECKOH cdepax NesTeIbHOCTH

YCJI0BCKa

63

O6o6maromuii ypok. Pois 1 Mmecto
(U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE

MHUpa

64

O606maromuii ypok. Posb
¢uznueckoil Teopuu B
(hopMuUpOBaHUM TIPECTABICHUN O

(buznueckoi KapTuHE MUpa

65

O6o06maromuit ypok. Mecto
(bu3nyeckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarauTHOE T0JIE.

DNeKTpOMarHUTHAs UHIAYKLINS

67

PesepBHbliil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu

OTHOCHUTCIBHOCTHU

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DNeMEHTBI aCTPOHOMUU U

acTpopU3NKHU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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