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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKEHWW © TpeOOBaHMW K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON mporpammel, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yuéroM (enepanbHOM
paboueil mporpaMMbl BOCIIMTaHHUS U KOHIEMIMU MpernojaBaHus ydeOHoro npenmera «Du3mnkay B
oOpa3oBaTenbHBIX  opraHm3auusix  Poccuiickoit  denepanuu, pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTesibHbIE IPOTrPaAMMBbI.

Copepxanue nmporpaMMbl 1o (u3HMKe HaMpaBiIeHO Ha (JOPMHPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHBl Mupa oOy4aromuxcs 10—11 kmaccoB mpu o0ydeHun ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESITeIbHOCTHOTO noaxoa. [Iporpamma mmo gpusmuke cooTBETCTBYET TPEOOBAHUAM
OI'oC COO k MmIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeAMETHBIM pe3yJibTaTaM
o0ydeHHs, a TaKKE€ YUYUTHIBAET HEOOXOIMMOCTh pealli3allii MEXIPEIMETHBIX CBs3ed (U3UKH C
€CTECTBEHHO-HAYUYHBIMU YUY€OHBIMH MIpeaMeTaMu. B Hell onmpenensoTcss OCHOBHBIE LIENH H3yYCHHUs
¢u3uKN Ha ypOBHE CpEAHEro OO0IIero oOpa3oBaHMs, TUIAHUPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca
(bU3UKY: THYHOCTHBIE, METANIPEIMETHBIC, TIPEIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3HKe BKIFOYACT:

® [UIAHUpYEMBbIE pe3yJbTaTbl OCBOEHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3yIbTaThI MO rojlaM O0yUeHUs;

e coaepxaHue yuyeOHoOro nmpeamera «Pu3ukay mo rojgam o0ydeHHs.

®dusnka Kak Hayka 0 HamOoJsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B Ka4eCTBE y4eOHOTO
npeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHHH 00 OKpY’KaloIleM MHpE.
HIkonbHBINA Kypc PU3UKU — CUCTEMO0OPa3yIONUii ISl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOIIECCOB U SIBJICHMM, M3y4aeMbIX XHUMHEH,
ouonorueii, pusmyeckoi reorpadueit u actpoHomueid. Mcnonb3oBaHne M aKTUBHOE MPUMEHEHHE
¢u3nUecKux 3HAHWN OMNpeAessieT XapakTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, MOJYYCHHS HOBBIX MATEpPHAJIOB C 3aJaHHBIMU
cBoiicTBamu U ipyrux. M3ydyeHune pU3nKy BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YyHOW KapTHUHBI MHpa oOydarolmuxcs, B (GOpMUPOBAHHWE YMEHHUH NMPUMEHSATh HAyYHBIH METOJ
MO3HAHUS TPU BBHITIOJHEHUU UMU y4eOHBIX HCCIIEIOBAHUH.

B ocHOBY kypca (pU3MKU IS YPOBHS CPEIHET0 00IIero oOpa3oBaHUs MOJIOXKEH P UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €70 TOCTPOCHUS.

Hoesn yenocmnocmu. B COOTBETCTBUM € HEMl KypC SIBISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJICPKUT MaTepual M3 BCEX pas3zeNioB (U3UKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca GU3HKUH 0ObETUHEH BOKPYT
¢duznueckux teopuil. Benymum B kypce sBisieTcst GopMUpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanus mnpennoyaraeT HCIONIb30BaHUE T'YMaHUTApHOTO
noTeHlrana GU3NYecKol HayKu, OCMBICIEHUE CBS3HM Pa3BUTHUs (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenrennocmu. Kypc Gusmku mpeamonaraetT 3HaKOMCTBO C IIHPOKUM
KPYIOM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUH U3yYEeHHBIX TEOPUIl U 3aKOHOB.

Hoes sKonocuzayuu peanusyeTcsi TOCPEICTBOM BBEACHUS JJIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKkke 0OCYKIEHUs MPOoOJIeM PALMOHAIBHOIO MPUPOJOIOIb30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIeMEHTaMHM Kypca (HU3MKM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS
ABJISIIOTCS  u3uueckue Teopun (PopMUpOBaHUE TPEACTABICHUNH O CTPYKType TIOCTPOCHHS
¢u3ndeckoil Teopuu, poau (YHIAMEHTAIBHBIX 3aKOHOB M IPUHLMIIOB B COBPEMEHHBIX
NpPEICTAaBICHUAX O MPHPOJIE, T'PAHHUIAX NPUMEHUMOCTH TEOPHH, AN ONHCAHUS ECTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CuCTEeMHO-IEATETbHOCTHBIN MOAXO0N B Kypce (PU3MKU pean3yeTcs HMpexae BCero 3a Cuér
OpraHu3allii SKCIEPUMEHTAIBHON JedTenbHOCTH oOywaromuxcs. [lng Ga3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCIOJIIB30BAaHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1abopaTopHbIX paboT, KOTOpble B MporpamMme 1o (u3uke OOBEAMHEHBI B OOLIMH CIHUCOK
YUYEHHUYECKUX MPaKTHYECKUX paboT. BblaeneHue B yka3aHHOM IepeyHe J1abOpaTOpHBIX padoT,
IPOBOJUMBIX 11 KOHTPOJISI M OLIEHKH, OCYILECTBIIAETCS y4acCTHUKaMH 00pa30BaTeIbHOrO Ipoliecca
UCXONd U3 OCOOCHHOCTEH IUIAHUPOBaHMS M OCHamleHus kaOuHera ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOIUMHCS YMEHHSMH NPOBOJUTH KOCBEHHBIE H3MEpPEHHS,
UCCIICIOBAaHMs 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB II0 IIPOBEpKE
IPEJIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHKe yAETSAETCS PEIICHUIO PAaCYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom ams
pacu€THBIX 3aJad NPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO 3aJaHHON (U3UYECKOH MOJENbIo,
MO3BOJISIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3 OJHOTO pa3jiena Kypcea, Tak
U MHTErpUpys 3HaHMUA W3 pasHbIX pa3fenoB. [l KaueCTBEHHBIX 3a]ad MPUOPUTETOM SBIIAIOTCS
3aJaHus Ha OOBSICHEHUE MPOTEKaHUs (PU3NUYECKUX SIBICHUI M MPOLECCOB B OKPYKAIOUICH KU3HHU,
Tpebyroiire BbIOOpa GU3NIECKON MOJIENHN AJIsl CUTyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBHm ¢ TpeboBanusMu @I'OC COO k MaTepHabHO-TEXHUYECKOMY 00ECTICYCHHIO
ydaeOHoro mporiecca 0a30BbI ypOBEHb Kypca (DM3WKH Ha YPOBHE CPEIHEro o01mero obpa3oBaHUs
JIOJKEH M3Y4aThCsl B YCIOBUAX MPEIMETHOTO KaOMHETa (PU3UKH WM B YCIIOBUSX UHTETPUPOBAHHOTO
Ka0MHeTa MpPEIMETOB eCTECTBEHHO-HAy4YHOro IMKiIa. B kabunere (U3UMKK JODKHO OBITH
HE00XoarMoe J1abopaTopHOE 000PYAOBaHHUE IS BHITIOJHEHUS YKa3aHHBIX B IMpoTrpaMMe 1Mo pu3uke
YUEHHUYECKUX MPAKTUUYECKUX pabOT U JEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JleMoHCTpalMOHHOE  00OpyAoBaHHEe (HOPMUpPYETCS B  COOTBETCTBUM C  MPHUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECIeYMBaeT IMOCTAHOBKY IEPEYMCICHHBIX B MPOTrpaMMe IO
(Gu3uKe KIIOUYEBBIX JEMOHCTpPALMN JUIsl HUCCIENOBaHMS HM3y4yaeMbIX SBJIEHUH U IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGopaTtopHoe 000pyOBaHUE I YYCHUUYECKHX MPAKTHUYECKUX paboT GopMupyercs B BHIE
TEMaTUYECKUX KOMIUIEKTOB M 00ECIIEUNBACTCS B pacyETe OTHOTO KOMILJIEKTA Ha IBYX 00yUYarOIIHUXCS.
TemaTnueckne KOMIUIEKTBI JIaOOPAaTOPHOrOo OOOPYJOBaHUS JOJKHBI OBITh IOCTPOCHBI Ha
KOMILJIEKCHOM HCIOJb30BAHUU AHAJIOTOBBIX M LM(POBBIX NPHOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IENISIMU U3Y4YEHUSI (PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMupOBaHME UHTEPECA U CTPEMIICHHSI 0OYJaAIOLINXCS K HAYYHOMY MU3yYEHHIO IPUPOJIBI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE MPEICTABICHUMM O HAy4yHOM METOA€ IMO3HaHMA U  (OPMHUpPOBAHHE

UCCIIEI0OBATEIBCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHUSIM;
e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHUs KaK pe3yjbTaTa M3y4eHHsS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (QopmupoBaHue yMeHUIl OOBACHATH SIBJICHHS C UCIOJIb30BAaHHEM (U3MUECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTeNbCTB;

e (opmupoBaHUE MPENCTABICHUA O PO (PU3UKHU JIJIsI PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.
JoctuxkeHne STUX Lenei obOecrednBaeTcss PEIICHWEeM CIEAYIIIUX 3aad B TpoIecce
U3YYeHHUS Kypca (U3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:
e TpHOOpPETEeHHE CHUCTEMbI 3HAHWN 00 OOmMX (U3HYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DHU3UKY, SJICKTPOAMHAMHKY, KBAaHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e (opmupoBaHUE YMEHUU MIPUMEHITh TEOPETUUYECKUE 3HAHUS I 00bICHEHUS (HU3MUECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB PEIICHUs Pa3IUYHBIX 3a7a4 C SIBHO 33aHHOHN (hPU3MUECKON MOJIETBIO,
3a[a4, MOoApa3yMEBAIOUIUX CAMOCTOATEIbHOE CO3JaHie (PU3NIECKON MOJEINH, aieKBaTHOM
YCIIOBUSIM 3a]1a4U;

e TMoHUMaHWE (PU3NYECKUX OCHOB W TPHUHIIUAIIOB JACUCTBUS TEXHHUECKUX YCTPOWUCTB U
TEXHOJOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

® OBJAJICHHE METOJAaMH CAaMOCTOSATEIHHOTO IJIAHHUPOBAHUS M MPOBENCHUS (U3HMUECKUX
OKCIIEPUMEHTOB, aHAIM3a U WHTEPIIPETai UH()OPMALIUU, OTPEACIICHUsI JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

® CO3/IaHUE YCJIOBUW [JIsi Pa3BUTHS YMEHUM NPOEKTHO-HCCIEI0BATEIbCKONW, TBOPUYECKOM
JESITEIbHOCTH.

Ha wu3ydenue ¢usumku (0a30BBIi YpOBEHb) Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kiacce — 68 yacos (2 yaca B
HEJIETTIO).

[Ipennaraemselii B mporpamMme mo (U3UKE MEepeueHb Ja0OPATOPHBIX W MPAKTHYECKUX padoT
ABJISIETCS PEKOMEHI0BAaHHBIM, YUUTENb JeJIaeT BHIOOP MpOBEACHHUS 1a0OpaTOPHBIX PabOT U OMBITOB
¢ Y4ETOM UHANBUAYAIBHBIX OCOOEHHOCTEH 00yUYaIONTNXCS.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o mnpupone. HayuHble MeTOnbl TO3HaHUA OKpyXarmero mupa. Poib
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOIbL. DKCIIEPUMEHT B (pU3HKe.
MopenupoBanue (U3NUYECKUX SBICHUH M mpoueccoB. Hayunble rumotessl. dusndeckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpUHIMIT COOTBETCTBUS.

Pors m Mecro ¢m3ukum B (QopMUpOBAaHMH COBPEMEHHOW HAy4yHOW KapTUHBI MHpA, B
MPAKTUYECKOM S TETLHOCTH JIIOICH.

Jlemoncmpayuu
Amnanorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYHUKH.
Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHMs. Cucrtema oTcuéra.
Tpaexropus.
[lepemerienne, CcKOpocTh (CpeiHsAs CKOpPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTEpUaIbHOW TOYKH, MX NMPOCKUUH HAa OCU CHCTeMbl KoopauHar. CoKeHHE NepeMelleHUuN H
CJI0’KEHHE CKOPOCTEM.
PaBHOMEpHOE W paBHOYCKOPEHHOE NPSMOJUHEHHOe ABIKeHHE. [paduku 3aBHCUMOCTH
KOOpAHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILECHNS MaTEPUATIbHON TOYKH OT BPEMEHHU.
CBoboaHoe majieHne. Y CKOpeHrue CBOOOTHOTO MafCHUSI.
KpuBonuneiiHoe nBrxeHue. J[BUykeHne MaTeprUaIbHON TOUKH 10 OKPYXHOCTH € ITOCTOSIHHOM
10 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHast ckopocTh. Ileproa u yactota oOpaiieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHHUYECKHEe yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: CIIMIOMETp, ABHKCHHUE CHAPSAIOB,
LIEITHBbIE U PEMEHHBIE NTEpPEIaUH.
Jlemoncmpayuu
Mogens cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XapAaKTEPUCTHUK JIBHKEHUS.
[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[TameHue Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.
Habmionenue nBuxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30OHTANIBHO.
N3mepenune yckopeHust cCBOOOIHOTO MaJeHUs.
Hanpasienue CKOpOCTH TP IBHYKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
N3yueHne HepaBHOMEPHOT'O ABUKEHUS C LENbIO OPEIEICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOIIEHUS MEXAY ITyTSIMH, IPOMJCHHBIMU TEJIOM 3a ITOCIEN0BATEIbHBIC
paBHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBHJKEHUH C HAYaJIBHON CKOPOCTBIO, PaBHOU
HYIIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU JKUIKOCTH.

N3yueHne nBM>KEHUS Teaa, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHnun orHocutensHocTH ['amwites. Ilepsbiit 3akoH HeroToHa. VMHepruaabHbIE CUCTEMBI
OTCU€Ta.

Macca tena. Cuia. [Tpunuun cyneprnio3unuu cui. Bropoii 3akoH HeroToHa 1711 MaTepruanibHOM
Toukd. Tpetnii 3akoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.



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

Tpenue. Buasl TpeHus (1okosi, cKoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKOJNBXKEHUs W cuia TpeHus mnokos. Kosddumment tpenus. Cuiia CONPOTUBICHUS TPH
JBUKEHHUHU TE€JIa B )KUJAKOCTH WJIH rase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpauleHus. 1lnedo cuibl. Y cinoBus paBHOBECUS TBEPIOIrO
Tena.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: TMOIIIMIIHUKHA, JBHKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIIMX TEJI.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CroxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.

HeBecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U aJCHUH.

CpaBHeHME CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIONIMX B MPYXKHWHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALIEHHUS.

Tema 3. 3aKoHbl COXpaneHusn 6 MexanuKe

NMmynbe MaTepuaabHOM TOUYKH (TENa), CHCTEMbl MAaTepPHAIbHBIX TOUYeK. VIMIyIbC CHIIBI H
M3MEHEHUE UMITYJIbca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunerndeckass 2HEpruss MaTepHaJIbHOW TOUYKH. Teopema 00 HW3MEHEHWHW KHHETHYECKOU
SHEPTUH.

[orenumaneHas sHeprusi. [loTeHUManbHas HEPrus ynpyro AeGopMHUpPOBaHHOW MPYKUHBL
[ToreHuuanbHas 3HEpPrus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHUHUaNbHbIE CUJIbl. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrne yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydenne aOCOMIOTHO HEYNPYroro yjaapa ¢ TMOMOIIbI0 ABYX OJWHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUIIBI C HK3MEHEHHNEM MEXaHWYEeCKOW HEpIruu Teja Ha IpuMepe
pacCTsKEHUS PE3MHOBOTO JKI'yTa.



Pa3znea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETHUYECKOW TEOPHHM M HMX OIBITHOE 00OCHOBAaHHME.
bpoyHnoBckoe aBmxkenue. [uddys3us. Xapakrep ABHKEHUS W B3aUMOJCUCTBHUS YACTHUI[ BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX T U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonmnuectBo BewecTsa. [locTosiHHass ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopnens wupaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKON TEOpUU
UJeaTbHOTO Ta3a. AOCOTIOTHAS TEMIIEpaTypa Kak Mepa cpeHel KHHETHIECKOW SHEPTHUHU TEIIIOBOTO
nBkeHus yactul rasa. lllkana remneparyp KenbBuna. ['a3oBbie 3akoHbl. Y paBHeHHe MeHieneeBa—
Kunaneiipona. 3akon [lanprona. M3ompoueccsl B MA€aIbHOM TIa3€e € IOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. [ paduueckoe npeacrapaeHre U30MPOLIECCOB: U30TEpMa, U30X0pa, U3o0apa.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JHCKPETHOE CTPOCHHE BellecTBa, (oTorpaguu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUIKEHUSI.

Mogens onbira IITepna.

OnbIThL, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOIIAsk IPUPOLY JABJICHHUS ra3a Ha CTEHKU COCYJa.

OnpIThI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpezenienre Macchl BO3IyXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEPECHHI 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy TapaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoguHamuyeckass cucremMa. BHYTpeHHsAsS >HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI H
crocoObl €€ u3MeHeHus. KonumuecTBo TemnoTsl U paboTa. BHyTpeHHsSI sHEprus 0JHOATOMHOIO
UJEANBHOr0 raza. Buapl Temionepeaaun: TEMIONPOBOIHOCTb, KOHBEKIMS, U3IydeHHUE. Y AelbHas
TEIIOEMKOCTBH BellecTBa. KoMuecTBO TEIIOTHI IPH TEIIoNepeiade.

[Tonsitue 06 agumabarHoM mporecce. [lepBriit 3akoH TepMoauHaMuku. [I[puMeHeHne epBoro
3aKOHa TEPMOJAMHAMUKHU K H3o1polieccaM. ['papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B IpUPOJIE.

TennoBbie MamuHbl. [IpuHIMOBL NeiicTBUS TerIoBBIX MammH. [IpeoOpa3zoBaHust SHEPTrUH B
TeIJIOBBIX MamuHax. Koaddunuent nmonesnoro aeicTBus teriaoBoi mamuHbl. [{ukn KapHo u ero
KOA(PHUITUEHT T0JIE3HOTO IEUCTBHS. IKOJOTUUECKHE MPOOJIEMBI TETIIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa U MPAaKTUYECKOE IPUMEHEHHUE: IBUTaTENlb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOIMIBHHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEPrUH Tea MPU COBEPIICHUH PabOThI: BHUIET MPOOKU U3 OYTHUIKH
IOJ JIEHCTBHEM C)KaTOro BO3/AyXa, HarpeBaHue 3¢upa B JIATYyHHOW TpyOKe MyTEM TpeHHUs
(BUICOIEMOHCTPALIHSA).

H3meHeHne BHYTpeHHEH 3Hepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT M0 aMabaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, IBUTATENIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.



Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepeHue yaeinbHON TEINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoowvl

[TapooOpa3oBanue u KoHaeHcanus. Vcnapenue n kunenue. AOCONMIOTHAS M OTHOCHUTEIbHAS
BIIQXHOCTh BO31yXxa. HacheimeHHbId map. YaenpHas TEmjIoTa MapooOpa3oBaHMs. 3aBHCHUMOCTH
TEMIIepaTypbl KUTICHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPONHS CBOMCTB KpUCTAJUIOB.
Kunkue kpuctamibl. CoBpemMeHHbIEe MaTepualbl. [naBnenue u kpuctaumzanus. Y nejibHas TEIjaoTa
riasnenus. CyOaumanusi.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHu4yeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP M TMCUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH MTOJIY4EHHUSI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCJIE HAHOMAaTEPHAJIOB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npy NOHWKEHHOM JaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenre HarpeBaHus U MIIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoamHaMuka

Tema 1. Inexmpocmamuka

DJNeKTpu3anus Tej. DIEKTPUIECKUM 3apa. [IBa Buma snekTpuyeckux 3apaaoB. [IpoBoaHuky,
JUAJIEKTPUKH U MTOJYIPOBOIHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. ToueuHbIi 35IeKTpUUECKH 3apsia. DIEKTPUUIECKOE
nosie. Hampsxk€HHOCTB d1eKTpuyeckoro nosid. IIpyHuun cynepno3unmy 3JIEKTPUYECKUX IIO0JEH.
JInHnM HanPsKEHHOCTH SJIEKTPUYECKOTO MOJS.

PaGoTa cuit anektpocraruueckoro mojs. [lorennuan. Pasnocts morennuanos. [IpoBogauky u
JTUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM MoJe. J{uanekTpuyeckast mpoOHUIAeMOCTb.

OnektpoéMkoctb. KonneHcarop. DIEeKTpOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. DHEprus
3apsyKEHHOI0 KOHJIEHCATOpAa.

TexHuueckne yCTpOMCTBA W IPAKTHUYECKOE ITPUMEHEHHE: JJIEKTPOCKON, 3IJIEKTPOMETD,
DIIEKTPOCTATUYECKAsT 3alllWTa, 3a3eMJICHUE JJCKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JW3NeKTpUKU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOT0 KOHAEHCATopa OT IJIOIIAAU IUJIACTHUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DIIEKTPUUYECKHUI TOK. Y CIIOBUS CYILIECTBOBAHUS dJIEKTpUUYecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTPUUECKOE CONPOTHUBIICHUE. Y ACIIBHOE CONMPOTHBICHUE BellecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHE MPOBOAHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jxoyms—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DJIIEKTPOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH Oma s
MIOJTHOM (3aMKHYTOH) 3sieKTprueckoil nenu. KopoTkoe 3amMbIkaHueE.

DJNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBoauuku. CoOCTBEHHAs: M TIPUMECHAs! IPOBOAMMOCTD MOTYIPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [TomynpoBoAHIUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M paciuiaBax 3JIEKTPOJIUTOB. OJIEKTPOJUTHYECKAS
JIccoLManus. JIEKTPOIU3.

DnekTpuueckuil Tok B razax. CaMOCTOSITENIbHBIA U HECAaMOCTOSITENbHBIM pa3psaa. MoiHus.
[Lnazma.

TexHu4eckne ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJIBTMETpP, PEOCTar,
HCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble MPUOOPHIL, SIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMET]
COTPOTHBIICHUS, BAKYYMHBIH U0, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIIPOBOIHUKOBBIN NHOI,
rajibBaHUKa.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HapPsHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOHIAAU
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMmenraHHOoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsamoe wu3MepeHue INIEKTPOABMKYIIEH cuiibl. KOpoTkoe 3amMblKaHWE TalbBAHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3neKTpOoABMKYIIEH CUIIbI MICTOYHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISETCA C Y4ETOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTHKH, OMOJIOrMH, XUMUH, reorpadun
Y TEXHOJIOTHH.

Mesicnpeomemmnule nOHAMUSA, CBSI3aHHBIE C U3yUYEHUEM METOJI0OB HAYYHOT'O TIO3HAHMSL: SIBJICHUE,
HayyHbId (akT, runoresa, (usnueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJAEHHE, HKCIIEPHUMEHT,
MOJIEJINPOBAHUE, MOJIEIb, U3MEPEHHE.



Mamemamuxa: pelieHUe CUCTEMbI YpaBHEHUH, IMHEWHAs DyHKIHS, Tapadoia, runepoosa, ux
rpaduKu U CBOICTBa, TPUTOHOMETpHUYECKHE (QYHKIIMH: CHHYC, KOCHHYC, TAHTEHC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPAUHAT, CII0KEHHE
BEKTOPOB.

buonoeus: mexanmdeckoe NBM)XCHHE B KHBOW mpupone, muddys3usi, ocMoc, TEIIO0OMEeH
JKUBBIX OPTraHMW3MOB (BUBI TEIJIOMEPENayl, TEIUIOBOE PaBHOBECHE), IEKTPUUYCCKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH M ra30B, SJEKTPUUYECKUE CBOMCTBA
METaJIOB, AIEKTPOJUTUYECKAS TUCCOLIMALINS, TalbBAaHUKA.

T'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: mpeoOpa3oBaHUE IBM)XCHHUI C HCIIOJIB30BAHUEM MEXAHHM3MOB, YU€T TPEHUS B
TEXHUKE, TTOAMUITHAKHI, HCTIOJb30BaHHE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET
U JIpyrWe), JBUTATeNb BHYTPEHHETO CrOpaHHs, MapoBas TypOWHA, OBITOBOW XOJIOAWIBHUK,
KOHJIULIUOHEP, TEXHOJOTUU TOJIYYEHUs] COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YHCII€ HAHOMATEPHUAJIOB,
U HAHOTEXHOJIOTHH, OJJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE SJIEKTPOnpuOOpOB, KCEPOKC,
CTPYWHBIH TPUHTEP, DOJEKTPOHATrpPEBATEIbHBIE TMPUOOPHI, AJICKTPOOCBETUTEIbHBIE MPUOOPHI,
rajJbBaHHUKa.

11 KJIACC
Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocTrossHHBIE MarHUThI. B3anMoAENCTBUE NOCTOSIHHBIX MAarHUTOB. MaruutHoe noiie. Bekrop
MarHUTHOW MHAYKUMH. [ [pyHIKN Cynieprno3uu MarHiTHBIX MOJIeH. JINHUM MarHUTHOW UHAYKIUH.
KapTuna nuHMil MarHUTHOM MHIIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB.

MaruutHoe MoJie MPOBOJHUKA C TOKOM. KapTWHa JMHWI WHIYKIMM MAarHUTHOTO TIOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA, KATYIIKH C TOKOM. OTbIT
Opcrena. BzanMmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MoayJib U HampasieHue. J[BUKeHUE 3apsyKeHHON YaCTUIIBI B OJJTHOPOHOM
MarHuTHOM noje. Pabora cubl JlopeHa.

SlBneHue  JIEKTpOMAarHUTHOM MHAYKUMH. IIOTOK BEKTOpa MAarHUTHOM UHAYKIIUH.
DIJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.

BuxpeBoe nsnekTpuueckoe mosie. DJIEKTPOJBIKYIAs CUjla HWHIYKIMM B TPOBOJHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHayKTUBHOCTB. SIBIICHUE CAMOMHAYKIIMU. DNEKTPOABMIKYIIAsI CUJIa CAMOUHIYKIIUH.

OHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJeE.

TexHudyeckue yCTpOMCTBA W  NPAKTUYECKOE NPUMEHEHHUE: TMOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMU MarHATHOTO TIOJISL.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.



HevictBue cuiibl JIopeHila Ha MOHBI JIEKTPOJIUTA.

SIBneHne HIEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABWKYIIEH CHJIBI MHIYKIMH OT CKOPOCTH W3MEHEHUS MAarHUTHOI'O
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHTYKIIUH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KOJ1€OAHUA

Konebarenbnast cuctema. CBOOOIHBIE MeXaHWYECKHWE KojeOaHus. ['apMoHMYEcKue
kosnebanus. Ilepuon, uactora, ammumdtyga u  ¢asza konebanuil. IIpyXKMHHBIH MasTHUK.
MareMaTHuecKuii MasTHUK. Y paBHEHHE rapMOHMYECKHX Kosebanuid. [IpeBpaienue sHepruu mnpu
rapMOHHYECKHUX KOJIeOaHUSX.

KoneGatenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoOJeOaHUS B HA€aIbHOM
K0JIeOATEIbHOM KOHTYpE. AHAJIOTUS MKy MEXaHUYECKUMU U 3JICKTPOMAarHUTHBIMU KOJICOQHHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B HJICAIbHOM K0JIeOAaTeIbHOM KOHTYpE.

[IpencraBinenue o 3aTyxalolux KoieOaHUSAX. BBIHYXIEHHblE MEXaHMYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CUHyCOMIAIbHBIA IEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTpPeOJIEHUE SIEKTPUUYECKON DSHEPTHH.
OKOJIOTMYECKUE PpHUCKM TpU TIPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCIOIB30BaHUS
AJIEKTPO3HEPTUU B IOBCETHEBHOM JKU3HH.

TexHUuecKkue ycTpoiicTBa U MPaKTUYECKOE NPUMEHEHUE: FIEKTPUUECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTelbHOM cHCTEeMBbl (IPYKUHHBIA WM MaTeMaTHYECKUH
MasITHHK).

Hab6nronenue 3aryxaronumx KojieOaHuu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmumorpaMMbl  (3aBUCUMOCTH  CUJIBI  TOKa M HampsDKEHUS OT  BpPEMEHH)  JUId
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc mpu mocnenoBaTeNbHOM COEIUHEHUHM PE3UCTOpPA, KaTyIIKM WHIYKTMBHOCTH M
KOHJIEHCATOoPA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHUO/Ia MANbIX KOJI€OAHUN Tpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Ipy3a.

HccenenoBanue nepeMEHHOr0 TOKA B LIEMH U3 OCIEA0BATENIbHO COEAMHEHHBIX KOHIEHCATOPA,
KAaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL



MexaHndeckue BOJIHBI, yCI0BUS pacnpoctpaneHus. [lepuoa. CKopocTs pacnpoCTpaHEHUS U
JuinHa BosHBL. [lonepeunsie U npojosiabHble BoMHBL. MHTepdepentus u audpakiuus MeXxaHHIeCKuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS HW3JIy4€HUS HJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexTpomarautHoi BosiHe. CBONCTBA AJIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe,  NpeJoMiIeHue,  nosspuzanus,  audpakuus, uHTepdepenuus.  CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpebl.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBasl AMArHOCTUKA B TEXHUKE U MEIMLIMHE, PaJlap, PAIUONIPUEMHUK, TEIEBU30D, AaHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOAO0IbHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYyKa.

Habmionenne oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepepeHny 1 1uppakiud MEXaHMYECKUX BOJIH.

3BYKOBOW pe30HAHC.

Hab6nronenue cBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTY/ION M 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH: OTPayKEHUE, IPEIOMIIEHUE, MOJIIpU3aLus,
nudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmosMHEHOE paclpoCTpaHEHHE CBETa B OJHOPOIHOW Cpele.
JIyd cBera. To4eUyHBI UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus ceera. [locTpoeHne n300paKeHUi B IIIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MMOKa3aTelb MPEIOMIICHHUS.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa moJTHOTO BHYTPEHHETO OTPaKEHUS.

Hucniepcus cBera. CnoxHbIH cocTaB 6eoro csera. Lper.

Cobuparomue u pacceuBatoiye JUH3bl. ToHkast muH3a. POKyCHOE PacCTOSHUE U ONTHYECKAs
cuia TOHKOM uH3bI. [TocTpoenune n3o0pakxeHuit B COOMPAIOIINX M PacCEHBAIOIINX JTHH3ax. DopMyna
TOHKOU JIMH3EL. Y BEJIMUCHHUE, TaBAEMOE JIMH301.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKOU ONITUKH.

BonnoBas ontuka. Murepdepenuns cBera. KorepeHTHbIE HCTOUHUKH. Y CJIOBUS HAOIIOACHUS
MaKCHMyMOB U MUHUMYMOB B MHTE€P(HEPEHLUOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBeta. Judppakunonnas pemeérka. Y cioBue HaOIOICHHS TIaBHBIX MAKCUMYMOB
IpY NaICHUH MOHOXPOMAaTHUECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOHCTBa W NPAKTHUECKOE IMPUMEHEHHUe: OYKW, Jymna, Qoroanmnapar,
NPOCKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(pakIoHHas peméTka,
HOJIIPOU L.

Jlemoncmpayuu

[IpsamonuHeiHOE pacnpoCTpaHEHUEe, OTpakeHHWE U MperomieHue cBera. Onruyeckue
puOOpHI.



[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
Mopnenn MUKpOCKOIa, TEIECKOTIA.
Hab6nronenue natepdepeHIinm cBeTa.
Hab6nronenue nudpakuuu cBera.
Habmronenue aucrnepcuu cBera.
[TosnydyeHue cnekTpa ¢ HOMOLIbIO IPU3MBI.
[Torydenue cekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.
Habmioienue nossipuzanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenue nokaszaTesns NpeoOMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.
Hab6nronenue aucnepcun cBera.
Pa3nes 6. OcHOBBI cienHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH
I'panunpl NPUMEHUMMOCTH KJIACCUYECKOM MeXaHMKU. IlocTymaTel crenManbHONM TEOpUHU
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh  MOJYJs CKOPOCTM CBETa B  BAaKyyMe, IPUHIMII
OTHOCHUTEJIBHOCTH DWHILTEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILIEHUE JITTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.
Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
@®otonbl. @opmyna [lnaHka cBsi3u SHEpruM (OTOHA C €0 YACTOTOW. DHEPrUs U MMITYJIbC
dboToHa.
OtkpeiTue u uccienosanne horoddpdekra. Onbitel A. I'. CroneroBa. 3akoHbl hoTodddeKTa.
VYpaBuenue DitHmrenHa 11 Gotorddexra. «KpacHas rpanuma» Gorosdpexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MpUMEHEHHe: (OTodIeMEHT, (POTONATUUK,
COJIHEYHast OaTapest, CBETOIHO.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monenb atoma Tomcona. OnbiTel Pezepdhopaa o paccesauto o -gactuil. [Imanerapuaas Mmoaens
atoma. [loctynarel bopa. M3nyuenue u nornomuieHre (poTOHOB P MEPEX0e aTOMa C OHOTO YPOBHS
SHEpPruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/A.
BosHoBbIe cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynspHO-BOIHOBOW yaanu3M.
CHOHTaHHOE U BBIHYKJECHHOE U3Ty4EHNE.
TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAJIbHBIA  aHaIU3
(crieKkTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.
Jlemoncmpayuu
Mopenb oneiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.



Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, TOKA3bIBAIOUINE CIOXHOCTh CTPOEHUs siapa. OTKpbITHE PaMOaKTUBHOCTH.
OmnsiTel Pesepdopna mo ompeneneHUio cocTaBa pagHoaKTUBHOrO ninydeHus. CBoHCTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue paqnoakTUBHOCTU Ha JKHUBbBIE OPTaHU3MBI.

OTtkpbITHE TIPOTOHA M HeWTpoHa. Hyknonnas mozaens siapa IeizenOepra—liBanenko. 3apsn
sapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIM Oera-pacmajn. ['amma-uznmydenue. 3aKOH
PaauOaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. JedexT maccer sapa.

Snepusle peakuuu. [lenenue u CUHTES sSa€ED.

SAnepuslii peakrop. Tepmosinepuslii cuntes. [IpodiaeMbl 1 IepCeKTUBDI AEPHON SHEPTETHKH.
DKOJOTHUYECKHE ACTIEKTHI AJI€PHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Metoap! HaOMIOIEHHS U PETHCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

OyHnaMeHTaIbHBIE B3auMoelcTBus. EquacTBo rsnueckoit KapTUHBI MUpA.

TexHUueckrue YCTpOMCTBA M TPAKTUYECKOE MPHUMEHEHHE: TO3UMETpP, Kamepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Llemoncmpayuu

CuéTurK MOHU3HUPYIOIUX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Ortanbl pa3BUTHS acTpoHOMUH. [IpHKiIagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 38é31H0r0 Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABHUKCHHUE.

Conneynas cucrtema.

Connue. ConHeuHas akTuBHOCTb. VicTounuk sHepruu CosiHLa U 3BE31. 3BE3/bl, UX OCHOBHBIE
XapaKTepUuCTUKU. JlnarpamMma «CHEKTpaJbHBIM KjacC — CBETUMOCTb». 3BE3IBl TJaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTb ~ «Macca —  CBETUMOCTb» I 3BE3N  IJIABHOMU
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAEHNN U 3Botoluu ColHIA U 3BE3]1. DTalmbl )KU3HU 3BE3 L.

Mnineunsiii [Iyte — Hama [Manaktuka. [lonoxxenne u asuxenue Connua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE AbIPHI B SIAPAX TAAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O6ma. Pazberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtaOHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenus HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN 1151
OTIpEeNIeNICHUs] TIOJNIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nojaymapus U sipKue 3BE3/1bI.

Hab6nronenus B reneckon JIynsl, muraner, Maeurnoro [lyru.

Oo6o0maromniee noBTOpeHNue



Ponb ¢u3uKky 1 acCTpOHOMUU B 5KOHOMHYECKOM, TEXHOJIOTHUECKOM, COITUATBHON M 3THUECKOU
cdepax IesTEIBHOCTH YeJIOBEKa, POJb U MECTO (PU3MKH M aCTPOHOMUU B COBPEMEHHOW HAyIHOU
KapTUHE MUpPa, PoJib GU3NUYECKOI TeopuH B ((OPMUPOBAHUU NPEACTABICHUN O PU3NUECKOM KapTHHE
MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOILIEM psIy COBPEMEHHBIX €CTECTBEHHO-HayYHBIX
MPEJCTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

Wzyuenne kypca ¢usuku 0Oa3zoBoro ypoBHs B 11 Kkimacce ocymiecTBiseTcss ¢ y4éTom
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMHu MaTeMaTUKH, OMOJIOrHH, XUMUH, reorpadun
U TEXHOJIOTUH.

Mesicnpeomemmnule nOHAMUS, CBSI3aHHBIE C U3yYEHUEM METOJI0OB HAYYHOT'O TIO3HAHMUSL: SIBJICHUE,
Hay4yHbId (hakT, runoresa, (uU3MUEcKas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJACHHE, JKCIICPHUMEHT,
MOJIeJTMPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelleHWe CHUCTEMbl YpaBHEHHM, TpUrOHOMeTpudeckue (GYHKIUU: CUHYC,
KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U X IPOEKLINN
HA OCH KOOPAHMHAT, CJOXCHHE BEKTOPOB, IMPOW3BOIHBIC 3IEMEHTAPHBIX (DYHKIWN, MPHU3HAKA
Mo00Hs TPEYTOJILHUKOB, ONPECIICHHIE TUIOIIAIN INIOCKUX GUTYp U 00BEMA Tel.

Buonozus: snektpuyeckue SBJICHUS B )KUBOW NPUPOJIE, KoJieOaTeNbHbIe TBUKEHHS B )KUBON
MPHUPOJIC, ONITUICCKUE SIBJICHUS B XKUBOU MPUPOJE, ACHCTBHE palallii Ha KUBBIE OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJIEKYJI, KpPUCTAJUTMYECKAsl CTPYKTYpa TBEP/IBIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTATUIMYECKON PEIIETKH, CTICKTPAIbHBINA aHAJTU3.

l'eocpaghus: MarHUTHBIE TONIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texunonozcus: NUHUM DIIEKTpONEpenayd, IeHEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOJBUIaTEllb,
WHIYKIIMOHHAs TIe4b, pajap, paadonpuEMHUK, TeJIeBU30p, aHTeHHa, Ttenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOTO mpenMera «Ddu3uka» Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUS
(6a30BBIi YPOBEHB) NOJIKHO O0ECTIEYUTh TOCTHIKEHUE CIEAYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00Pa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pPE3yNbTaThl OCBOEHUS ydeOHOro mnpeamera «Du3MKa» OIKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBAThbCA C(HOPMHUPOBAHHOW BHYTpPEHHEU
NO3HULIKEH JIMYHOCTH, CUCTEMON IIEeHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOSKICHHH,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM LIEHHOCTSIM POCCUICKOTO 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOILECCE pPEeATN3alMi OCHOBHBIX HAIIPaBICHUN BOCHUTATEIbHOU
JESATEIILHOCTH, B TOM UHUCIIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHNS:

c(OpMUPOBAHHOCTH IPAXKAAHCKON MO3UIIUK 00YYaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

NPUHATHE TPAJUIHOHHBIX OOIIEUETOBEYECKUX T'YMAHUCTHUECKUX U JIEMOKPATUYECKUX
IICHHOCTCI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpecax TIpa)KIaHCKOTo OOIlecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMO/ICHCTBOBATH C COIMALHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX (YHKITUSIMHU
Y HAa3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM EATENIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCY1apCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX YUYEHBIX
B 00s1acT! (DM3UKH M TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE€ B IEATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOTO OYAylIero;

4) 3cTeTHYECKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYas 3CTETUKY HAay4dHOI'O TBOPUYECTBA, IPUCYILETO
(bu3HIEeCcKOil HayKe;

5) TpyaoBOro BocnuTaHMS:

UHTEpEC K pa3InIHbIM chepaM npodecCuOHATBHON AEATEIbHOCTH, B TOM YHCIIE CBSA3aHHBIM C
¢u3uKoili M TEXHMKOW, yMEHHE COBepLIaThb OCO3HAHHBIM BBHIOOpP Oyaymiedl mnpodeccuun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa30BaHHUIO B 001acTH (PU3UKK Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh  JKOJOTMYECKOM KYIBTYpbl, OCO3HAHHE TJ00AIbHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBUM B OKPYXAIOIIEH Cpe/ie Ha OCHOBE 3HAHHUS IIeJIei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHe onbiTa AesTeIbHOCTH SKOJIOTUYECKON HAMpPaBICHHOCTH HA OCHOBE UMEIOIIUXCS
3HaHWH Mo (pHU3MKeE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nueckoil HayKw;

OCO3HAHHE ILIEHHOCTH HAy4YHOW [eATeIbHOCTH, TOTOBHOCTh B MpOIECCE U3YyUeHUS (PUUKU
OCYIIECTBIISATh MPOEKTHYIO M UCCIIE0BATENbCKYIO JIEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeicTBuA:

CaMOCTOSITENIbHO  (POPMYITUPOBAaTh M aKTyalW3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEAeIATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh MJIaH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MAaTepHANIbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JAESTEIBHOCTb, OIICHMBATh COOTBETCTBHE pE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHUSX pPEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBHUA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MeTo1aMu (PU3MUYECKOI HAyKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENBCKOW W TIPOEKTHOM IEATENLHOCTH B 00JacTH
(GU3HUKH, CTOCOOHOCTHI0O W TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOWCKY METOJOB pEIICHHs 3aaad
buznyecKoro cogepxaHus, NPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BJIQ/IETh BUJAMHU JEATEIHHOCTH IO IMOJIYYEHHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTalui,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJE MPU CO3TAHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3HKH,

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBA3U U aKTyaJU3UpPOBATh 3aJ1auy, BBIBUTATh THIIOTE3Y
e€ peleHus, HaXOAUTh apryMEHTHI JJI JOKa3aTelbCTBA CBOMX YTBEP)KJICHUM, 3aJaBaTh apaMeTphl
Y KpUTEPHUU PEILICHUS;

aHAJIM3UPOBATH MOJIYUCHHBIE B XOJ€ PEIICHUS 3aja4H PE3YIbTaThl, KPUTUUECKU OLICHUBATh X
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIEC 33/71a4U B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM
YHCIIe IPH U3YYEHUU (PHU3HUKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX o0IacTei;

BBIJIBUTaTh HOBBIC UJIEU, IIPEIaraTh OPUTHHAIbHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a9H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:



BJIAJICTh HABBIKAMH TIOJyYeHHUs1 WHpopManuu (PU3HUECKOTO COACp)KaHHsS M3 HCTOYHHUKOB
PAa3HBIX TUIIOB, CAMOCTOATCIBHO OCYIICCTBIIATH TOUCK, aHAJIN3, CUCTCMATH3AalIUI0 U UHTCPIIPCTA IO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IpENICTaBICHHUS;

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCTIOJIB30BaTh CPEICTBA MHPOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpTraHU3allUOHHBLIX 3ada4 C CO6J'IIOI[CHI/ICM Tp660BaHI/II>'I
SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTHEHBI, pECYpCOCOEpexKeHHUs, TPABOBBIX U STUYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COMEPKAHMs B Pa3IMUHBIX (opMarax ¢ yd€ToM Ha3HAUYCHUS
uHpOpMALlUM M LEJIEBOM ayauTOpUM, BBHIOMpas ONTUMANbHYIO (OpMy TMpelncTaBleHUS U
BU3YyaJIU3alnH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH J1EATEIBHOCTH;

pacro3HaBaTh MPEINOChUTKA KOH(PIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHMMATb U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON 1 UHIUBUIYaTbHON paOOTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JACHUCTBHHM C y4&€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4jI€Ha KOJUIEKTHUBA;

MIPUHUMATH LIEJIM COBMECTHOM EATEIbHOCTH, OPraHU30BbIBATh U KOOPAVMHUPOBATH ACHCTBUSA
10 €€ TOCTUIKEHUIO: COCTABJIATH IUIaH IEUCTBUM, paCIpenesaTh POIU ¢ YY4ETOM MHEHHI YYaCTHUKOB,
00CyXIaTh pe3ylIbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA M KAXJIOT0 YYaCTHHUKA KOMaHJIbl B OOIIMNA pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpejJiaraTh HOBBIE IPOEKTHI, OLICHUBAaTh HJIEH C MO3ULWUHA HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILIECTBIIAT [TO3UTUBHOE CTPATETMUECKOE TIOBEIECHNE B PA3JIMUHBIX CUTYaLUsAX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.

Pery1siTuBHBIEe YHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranmn3anus:
CaMOCTOSITEJIbHO OCYILECTBIIATh IIO3HABATENIBHYIO JESATEIbHOCTh B 00JacTH (U3MKH U
aCTPOHOMMH, BBIABIIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/auy;
CaMOCTOSITENIFHO COCTaBJIATHh IUIAH PEIICHUS pPAcuETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITTOJIHEHUS TPAKTUYECKON pabOTHI C YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MIPEIOYTEHUI;
JIaBaTh OLIEHKY HOBBIM CUTYallUsM;
pacuMpsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAaTh €ro, Oparb Ha ceds OTBETCTBEHHOCTh 32
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHocoOCTBOBaTh (POPMUPOBAHMIO M MPOSIBICHHUIO 3PYIUIMUA B 00JIaCTH (PU3HMKH, MTOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTEIbHBIN U KYIbTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, IMOLIMOHAJILHBIA HHTEJICKT:
JlaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIETSIM;



BJIAJICTh HABBIKAMH MTO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICTTUTEIILHBIX MTPOLIECCOB, UX PE3YJIHTaTOB U OCHOBAHHUIA,

UCIIONIb30BATh IPUEMBI peICKCUU JIJISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHS M0 UX CHIDKECHUIO;

NPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIIbTaTOB JCSTEIHLHOCTH,

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YNIbTATOB ICATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIHOKH.

B mpormecce mOCTHKEHHS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTPAMMBI 1O (DHU3HKE st
YpOBHSL cpemaHero oOmiero o0pa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
UHTEIJIEKT, MpeArnoaaraiomui chopMUpPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIOCOOHOCTh TOHMUMATh CBOE IMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpPETYJIHPOBAHUS, BKITIOUYAIOIIETO CAMOKOHTPOIIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEJEHHUE, CIIOCOOHOCTh aNaNTHPOBATHCS K SMOIMOHATBHBIM W3MEHEHHUSM U TPOSIBIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMY, BKJIIOYAIONICH CTPEMIICHHE K JOCTI)KCHHUIO IIETH M yCIeXy,
ONTHUMM3M, HHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/IS1 U3 CBOMX BO3MOXKHOCTEI;

OMIATHH, BKIIOYAIONMIEH CIOCOOHOCTh MOHUMATh OSMOIMOHATBLHOE COCTOSHUE MAPYTUX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATH OTHOLICHHS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(INKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obOyuenus B 10 kjacce mpeIMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JIEMOHCTPUPOBATh Ha MpUMepax poilb U MeCTO (HU3UKKM B (OPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHMKU U TEXHOJOTHH, B IPAKTUYECKON
NeATeIFHOCTH JIFOAEH;

YUUTBIBATh TPAHUILBI IPUMEHEHMS U3YUYEHHBIX (PU3UUECKUX MOJENEH: MaTepralbHas TOUKa,
UHepIanbpHas cucreMa oTcuéra, aOCOJIIOTHO TBEPAOE TENO, MICAIbHBIA ra3, MOJEIU CTPOCHHUS
ra3oB, )KUJKOCTEH M TBEPIABIX TEJN, TOYCUHBIH DJIEKTPUUYECCKHUNA 3apsi NpU pPEHICeHUU (PU3UUECKUX
3ajad4;

pacrio3HaBaTh (pu3nUecKkue SBICHUS (TIPOIECCh) M OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYIIPHO-KMHETUYECKON TEOPUM CTPOEHMSI BEIIECTBA M DJIEKTPOJUHAMHUKU:
paBHOMEPHOE 1 PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE MaICHUE T, IBIKEHUE
[0 OKPYKHOCTH, MHEpLUs, B3aUMOJAeHCTBHE Tell, Tu(y3us, OpOYHOBCKOE JBUKEHUE, CTPOCHHE
KHUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel NpU HarpeBaHuU (OXJIAKIEHHUH), TEIUIOBOE
paBHOBECHE, HCIIAPEHHME, KOHJEHCAlMsl, IUIABJICHHE, KpUCTAUIM3alus, KWUIIEHHWE, BJIAXKHOCTb
BO3/yXa, INOBBIIICHUE JaBJIEHUS Ta3a IPU €r0 HAarpEBaHUU B 3aKPHITOM COCYAE, CBS3b MEXKAY
napaMeTpaMy COCTOSHHA ra3a B M30MPOLECCAX, DICKTPU3ALUS TEll, B3AUMOIEHCTBUE 3apsiOB;

OIKCBIBATH MEXAHUUECKOE ABMKEHHE, UCTIONb3Ys (PU3NUECKNE BEIMUUHBL: KOOPAUHATA, ITYTh,
nepeMelIeHNe, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMIYJIbC Tella, KUHETU4ecKas SHEPIus,
NOTEHIMAJbHAs DSHEPrus, MeXaHuyeckas paboTa, MeXaHW4YecKas MOIIHOCTb; IPH OIMUCAHUU



IPaBUJIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJTUUNH, X 0003HAUCHUS U €JMHULIBL,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMH;

OTIMCHIBATH U3YYECHHBIE TEIIJIOBbIE CBOMCTBA TEJl U TETIJIOBBIC SIBICHUS, UCTIONb3Ys (PHU3NUECKUe
BEJIMYMHBI: JIaBJICHUE Ia3a, TeMIepaTypa, CPEeAHssI KHHETHUECKasi SJHEPIusl XaOTUYECKOT 0 IBUKEHHUS
MOJIEKYJI, CPEIHEKBaApaTUUHAsl CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSAS JHEPIHUs,
pabota ra3za, K03 pULHEHT MOIE3HOTO ACUCTBUS TEIJIOBOTO ABUraTeNs; MPU OMMCAHUH MPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICI UCTOIb3yEMBIX BEJTUYMH, UX 0003HAUYECHUS U €AMHUIIBI, HAXOJIUTh
(opMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3UUYECKYIO BEIMUMHY C JPYTUMH BEJIUYNHAM;

ONHUCBHIBATh H3YYEHHBIE AJIEKTPUUECKUE CBOWCTBA BEILECTBA M DIIEKTPUUYECKHE SIBICHUS
(Tporecchl), HMCIONB3Ysl (pU3MUECKUE BEIMYMHBL: 3JICKTPUUYECKUN 3apsi, SJIEKTPUYECKOoe IIOJIE,
HANpsUKEHHOCTD 110JIs, MOTEHIMAJ, Pa3HOCTh TOTEHLIMAJIOB; IIPU OMMCAHUU IIPABUIIBHO TPAKTOBATH
(Gu3n4ecKnil CMBICI MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHMsI U €IMHUIIbI; YKa3bIBaTh (POPMYJIbI,
CBSI3bIBAIOIME JAHHYIO (PM3NYECKYIO BEIMYUHY C APYTMMH BETMUNHAMU;

aHaATU3UPOBaTh (U3NYECKUE TPOLECCHl W SBICHHS, HCIONB3Ys (U3NYECKHE 3aKOHBI U
INPUHIUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsl HplOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM HEpruM, 3aKOH COXPAHEHUS HMIIYJIbCa, NPUHLUI CYNEPHNO3ULMHM CHUJI, TPUHLIMII
PaBHOIIPABUSA WHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYISPHO-KHHETHUYECKYIO TEOPHIO CTPOSHHS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBA3b CPEAHEN KHHETUUECKON YHEPIUH TEIJIOBOIO JBUKEHUS MOJIEKYJI
¢ a0COJIOTHOM TeMIepaTypoi, MepBbIi 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAaHEHUS JIEKTPHUECKOTO
3apsna, 3akoH KynoHa, npu 3TOM pas3nnyarh CIOBECHYI (DOpPMYyJIUpPOBKY 3aKOHa, €ro
MaTeMaTU4YeCKOe BEIPAXKCHHUE M YCIOBHS (TPaHHUIIbI, 00IaCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPUHIMIBI IEHCTBUS MAalllH, TPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3nuyath ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHM B TOBCETHEBHOM JKU3HU;

BBINOJIHATh OKCHEPUMEHTHI IO HCCIEAOBAaHUIO (U3NYECKUX SIBICHUH U IPOLECCOB C
UCIIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM, IPH 3TOM (OpPMYJIMpOBaTh podiieMy/3aady U
THIOTEe3y Y4eOHOTO OSKCIIEPHUMEHTAa, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYAOBaHMUS,
IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYILECTBIIATh PSIMbIE U KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BEJIMYMH, IPH 3TOM BBIOUPATh
ONTUMAJIBHBIA CIOCO0 WM3MEPEHHs M HCIOJIb30BATh M3BECTHBIE METOABI OLEHKH IMOTPEUIHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMU C HMCIIOJIB30BAaHHEM MPSMBIX
U3MEPEHUl, NMpH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCUPOBATh pE3yJIbTaThl IOJy4YE€HHON
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUJE TaOIMIl U Tpa(UKOB, A€NaTh BBIBOABI 110 pe3yabTaTaM
UCCIIEIOBAHMSI;

coOuro1aTh Mpasuiia 0€30MacHOro TPya MpHU MPOBEACHUH UCCIICAOBAaHUM B paMKax y4eOHOTro
9KCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKON U MPOEKTHOM JESATEIbHOCTH C HCIOJIb30BaHHEM
HU3MEPUTEIIbHBIX YCTPOUCTB M JJA0OPATOPHOTO 000Dy I0BAHHS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 3a/laHHON (hPU3MYECKON MOJIENbIO, HCIIONB3Ys (PU3NYECKHE
3aKOHBl W MPHUHLUIBI, HAa OCHOBE aHalIM3a YCIOBHUSA 3a7aydl BHIOMpATh (U3UYECKYIO MOJIEINb,
BBIJICJIATh (PU3NYECKUE BETUUUHBI U (POPMYJIb, HEOOXOUMBIE IS €€ PELIeHUs, IPOBOAUTH PACUETHI
U OLICHMBATh PEATBHOCTbH MOJYYEHHOT0 3HAUCHUs (PU3NYECKON BEIMUYHHBI;

pelath KauyeCTBEHHBbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMNOUYKY
paccyXJIeHHIi ¢ ONOpO Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BaTh NIPU PELICHUH Y4EOHBIX 3a]lad COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTUU
JUIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUH U NIPEICTaBICHUS yUeOHOM U HayYHO-TIOMYJISIPHOU



uH(pOpMalKH, MOTYYSHHON U3 Pa3IUYHbIX UCTOUYHUKOB, KPUTHUUYECKH aHAIM3UPOBATh MOTYYaeMYIO
UH(POPMALIHUIO;

MPUBOIUTH IPUMEPHI BKJIA/1a POCCHICKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KU3HU i1 00ecreueHus
0e30MacHOCTH MpH OOpalieHnH ¢ MPHOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMHM, JJISI COXpPaHEHHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIlIel cpese;

paboTaTh B IpYMIE C BHIMOJHEHUEM Pa3IMYHBIX COLHUAIbHBIX POJeH, MIaHUPOBaTh paboTy
TPYMIbI, pAMOHAIEHO paclpeAessiTh 003aHHOCTH U IUTAHUPOBATH AESITENbHOCTh B HECTaHIaPTHBIX
CUTyallUsX, aJeKBAaTHO OICHUBATh BKJIQJ KaXJAOTO U3 YYACTHUKOB TPYIIBI B peIIeHUE
paccMaTtpuBaeMoi MpoOIeMBbl.

K xonmy obOyuenus B 11 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

JEMOHCTPUPOBATh Ha MpUMepax pojilb U MeCTO (HU3UKKM B (OPMHPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHMKU U TEXHOJOTHM, B IPAKTUYECKON
NEeSITeIbHOCTH JIIOJIEH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTHIBaTh TPaHULBl MPUMEHEHHMS] H3YYEHHbIX (U3MUECKUX MOJENEH: TOYEeUHBIH
DIIEKTPUYECKUH 3apsl, Tyd CBETa, TOUCUHBIM UCTOYHHUK CBETA, siIepHasi MOJACIb aToMa, HYKJIOHHAs
MOJIeTh ATOMHOTO SIJIpa MPH pelIeHUH PU3NIECKHUX 33/1a4;

pacrio3HaBaTh (u3nueckue SBICHUS (TIPOIECChI) M OOBICHATH MX HAa OCHOBE 3aKOHOB
JMEKTPOAMHAMUKN M KBAHTOBOM (DM3MKH: AJIEKTpUYEcKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOEe, MArHUTHOE ACHCTBUS TOKA, B3aUMOJICHCTBUE MATHUTOB, SJIEKTPOMArHUTHAS WHYKIIHS,
JEHCTBIHE MAarHUTHOTO TOJII HA MPOBOJAHHUK C TOKOM M JIBIDKYIIUHCS 3apsif, dJIEKTPOMArHUTHBIC
Koje0aHusi M BOJIHBI, NPSAMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXCHHE, INPEIOMIICHHE,
uHTepdepeHIus, UbpaKius U MOJSIpU3aIis CBETa, JUCTIEpCHs CBeTa, POTOANeKTpruIecKuid 3 dexT
(poroaddexr), cBEeTOBOE NaBICHHE, BOSHHMKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paJlOaKTUBHOCTb;

ONKCHIBATh M3yYEHHBIE CBOMICTBa BelIECTBA (PJIEKTPUYECKHWE, MArHUTHBIE, OINTHYECKHE,
INEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CPEN) M AJIEKTPOMArHUTHBIE SBJICHUS (TPOILIECCHI),
UCTIONB3YS (PU3NUECKUE BEIIMUMHBI: SJIEKTPHUECKUH 3apsi], CHIIa TOKA, JICKTPUIECKOE HaIpsDKEHHE,
AIIEKTPUUYECKOE COIMPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIIas cuia, paboTa TOKa,
WHAYKIMS MarHUTHOro mouis, cuia Ammepa, cuia JlopeHla, HHAYKTUBHOCTh KaTYILIKH, SHEPrus
JMEKTPUYECKOTO M MarHUTHOTO TOJIEH, MEPUO U YacToTa KoseOaHui B KoieOaTeIbHOM KOHTYpE,
3apsl M cujla TOKa B TIPOILIECCe TapMOHUYECKUX ODJIEKTPOMArHUTHBIX KosebaHuid, (HoKycHoe
paccTosiHUEe U ONTUYECKAas CHJIA JIMH3BI, PU OMMMCAHUU MPABUIIBHO TPAKTOBATH (PH3UUECKHUI CMBICIT
HCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAUYEHUS U €IUHUIIBI, YKA3bIBaTh (DOPMYIIbI, CBS3BIBAIOILIUE JAHHYIO
bu3nYeCcKyI0 BEIMYUHY C APYTUMU BEIMYUHAMU;

OTHCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBIICHUS U MPOIIECCHI, HCTIONB3YsI PUINUECKUE BEITMUUHBI:
CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS M UMITYIIbC (DOTOHA,
Nepuoj MoJlypacnaaa, HHEprusl CBSI3W aTOMHBIX sep, MPH OMHMCAHUU MPABUIBHO TPAaKTOBAThH
(bu3NYECKU CMBIC UCIIONb3YyEMbIX BEJTUYMH, UX 0003HAYEHUS M €IUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JTaHHYIO (U3WYECKYI0 BEIUYHMHY C APYTMMH BEIHMYMHAMH, BBIYHCISATH 3HAYCHHE
bu3UYECKOI BETUYNHBL;

aQHAIM3UPOBATh (PU3UYECKHE MPOLECChl M SBJIEHUS, HCIONb3Yysd (PU3NYECKUE 3aKOHBI U
NPUHLUIILL: 3aK0H OMa, 3aKOHBI TIOCTIEI0BATENBHOTO U MapalieIbHOTO COEAMHEHHSI TIPOBOIHUKOB,
3akoH JIxoyms—JleHna, 3akOH OJIEKTPOMAarHUTHOM HMHIAYKLHMM, 3aKOH IPSMOJIMHEHHOIO



pacnpocTpaHEHHsI CBETa, 3aKOHBbl OTPa)XXCHUs CBETA, 3aKOHbI IPEJIOMIICHUS CBETA, YpaBHEHHE
OnHmreitHa Ui GotodPdexra, 3aKOH COXpaHEHUsS] SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpPaHEHHMsI ATEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MacCOBOT0 YHUCIIA, MOocTynaThl bopa, 3akoH
paZMOAaKTUBHOIO pacnaja, IOpU OSTOM pa3lIuyaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOEe BRIPAXKCHHUE M YCIOBHS (TPAaHHUIIbI, 00IaCTH ) MPUMEHUMOCTH;

OTIpeNieNIATh HaIllPaBJICHUE BEKTOPAa MHIYKIIMA MAarHUTHOTO TOJIS IPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTB M OIMCHIBATh N300pakeHHE, CO3/1aBAeMOE MNIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBINOJIHATh OKCHEPUMEHTHI IO HCCIEAOBAaHUIO (U3NYECKUX SBICHUH U IPOLECCOB C
UCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIA: TIPH 3TOM (POPMYIIMPOBATh MpodiieMy/3agady u
THIOTEe3y Y4eOHOTO OSKCIEPHUMEHTAa, cOOMpaTh YCTaHOBKY W3 IPEAJIOKEHHOTO O00O0pYAOBaHMUS,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BEJIMYMH, IPH 3TOM BBIOUpPATh
ONTUMAJIBHBIA CIIOCO0 W3MEPEHHs M HCIOJIb30BATh HM3BECTHBIE METOMABI OICHKH IMOTPEUIHOCTEH
U3MEPEHU;

UCCIIEI0OBaTh 3aBUCUMOCTH (PM3UYECKUX BEIMUYUH C HCIOJIB30BAHUEM IPSIMBIX W3MEPEHUIL:
IpU 3TOM KOHCTPYHPOBaThb YCTaHOBKY, (MKCUPOBATh pE3yJbTaThl IOJIYYEHHOM 3aBUCHUMOCTHU
(U3MUeCKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BEIBOJBI M0 PE3yJIbTaTaM HUCCIICAOBAHMS;

coOuro1aTh Mpasuiia 0€30MacHOro TPyia MpHU MPOBEACHUH UCCIICAOBAaHUM B paMKax y4eOHOTro
9KCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM JESATEIbHOCTH C HCIOJIb30BaHHEM
HU3MEPUTEIIbHBIX YCTPOUCTB | JJA0OPATOPHOTO 00OPYI0BAHHS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 3a/laHHON (DU3MYECKON MOJIENbIO, HCIIONb3Ys (PU3NYECKHE
3aKOHBl W MPHUHLUIBI, HAa OCHOBE aHalIM3a YCIOBHUA 3a7aydl BHIOMpATh (U3UYECKYIO MOJIEINb,
BBIJICJIATh (PU3NUECKUE BETUUUHBI U (POPMYJIbI, HEOOXOUMBIE IS €€ PELIeHUs, IPOBOAUTH PACUETHI
Y OLICHMBATh PEATbHOCTbH MOJYYEHHOT0 3HAUCHUS (PU3NYECKON BEIMYHHBI,

pemaTh KauyeCTBEHHbIC 3a/laud: BbICTPAMBATh JIOTMYECKH HEMPOTHBOPEUYHBYIO IEMOYKY
paccyXJIeHHIA ¢ ONTOpO Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BaTh NIPU PELICHUH Y4EOHBIX 3a]lad COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTUU
JUIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUH U NIPEICTaBIECHUS yUeOHOM U HayYHO-TIONYJISIPHOU
UHpOpMALINH, MTOYYCHHON U3 Pa3InYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJIY4aEMYIO
UH(OPMALIUIO;

OOBSICHATh NMPUHLMIIBI ASHCTBUS MAIlMH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB, Pa3iIndaTh
YCIIOBHS UX O€30MaCHOI0 MCIIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

IPUBOIUTH TPUMEPHI BKJIa/1a POCCHUICKHX U 3apyOeKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHON >KU3HU IS 00eCHeueHUs
0e30I1acCHOCTH MpHU OOpalleHUH ¢ NMpUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMHM, AJISI COXpPaHEHHUs
3JI0POBbsI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHHUS B OKpY KaloIlIel cpese;

paboTarh B TpyIIE C BHIIOJIHEHUEM PA3JIMYHBIX COIMAJIBHBIX POJIeH, INIAHUPOBATh paboTy
IPYMIIbI, PAMOHATIBHO paclpeeNaTh 00s3aHHOCTH U IJIAHUPOBATH I€ATEILHOCTh B HECTAHJAPTHBIX
CUTyallUsX, aJEeKBaTHO OLIGHMBaTh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TIpPYNNbl B pELICHUE
paccMaTpuBaeMoi MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. DPUSUKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®dusnka 1 METO ay4HOro I103Ha 2 brbmiorexa LOK
. 31 n MCTOJObI H HOTI'O ITIO3HAHUA
A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinematuia > https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
2.2
Hutrammica ! https://m.edsoo.ru/7t41bf72
2.3 3aKOHEI COXpaHe C€XaHUKe 6 1 1 Buommorexa LHOK
. HBbI XpaHCHUA B MCXaHU
p https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubmuorexa [JOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
2 1 1
3 OcHOBbI TepMOZHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK
’ da30BbIE IEPEXOBI https://m.edsoo.ru/7{41bf72



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

Hroro o pasaeny 24

Paznen 4. JIEKTPOJANHAMUKA
4.1 DJIeKTpOCTaTUKa 10 Brbmiorexa LIOK

. JIEKTPOCTATH

p https://m.edsoo.ru/7f41b{72

47 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [JOK

’ B Pa3JIMYHbBIX CpeIax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KJTACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI
pecypcebl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTtHoe nosje. DJIeKTpOMarHUuTHasI Bu6muotexa [JOK
1.1 11 1 3
WHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4YecKue U dJIEKTPOMAarHUTHBIE 9 | Bu6muotexa [JOK
’ Kose0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4YecKue U dJIEKTPOMarHUTHBIE 5 1 Bu6muotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
23 Onritka 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 24
Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTHN
31 OCHOBBI crIeIIUAIBHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6 OK
4.1 DJIEMEHTHI KBAHTOBOW ONTHUKH 6 htPtIp::I;I/?rTl:iiasci.ru 784169 7c



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

bubmunoreka LIOK

4.2 4
Crpocine atoma https://m.edsoo.ru/7{41c97¢c
bubmunoreka LIOK
4. A
3 TOMHOE Anpo > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pa3pesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 Dneme aCTpPOHO actpodus 7 buommorexa LIOK
’ HIEMCHTE! ACTPOHOMILIL 1 ACTPOGHIHIH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIIEE IOBTOPEHUE
bu6mmoreka [IOK
6l Obobmarowiee oBToOperie 4 https://m.edsoo.ru/7f41¢97¢
Uroro no pasneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

MMPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JIeMOHCTpHUPOBATH HA TPUMEPAX POJIb U MECTO (PU3HKH B HOPMUPOBAHUU
COBPEMEHHON HAy4YHOM KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHOMH

TEXHUKH W TEXHOJOTHUH, B TPAKTUUECKOU ESITEIbHOCTH JIIOICH

10.2

YYuThIBaTh TPAaHUIIBI TPUMEHEHHUSI U3YYCHHBIX (DU3UYCCKUX MOJICTICH:
MaTepuagbHas TOYKA, WHEpIMalbHAs cucTeMa OTcué€ra, abCONOTHO
TBEPAOE TENO, UACAIBHBIN T'a3; MOAEIN CTPOEHUS T'a30B, KUIAKOCTEU U
TBEPABIX TEJ, TOYCYHBIA OHICKTPUUECKUM 3apsijy — MpU PEUICHUH

(bU3MIeCKUX 3a1a4

10.3

Pacno3naBate (usndeckue sBiaeHUs (MPOIECCh) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJCKYISIPHO-KHHETHYECKOH TEOpUH
CTPOCHHS  BEIIECTBA U  OJICKTPOJAMHAMHKHU: DPABHOMEPHOE W
PAaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NBIM)KCHHE, CBOOOIHOE IaJIeHUe
TeJN, IBW)KCHHE TI0 OKDPY)XHOCTH, WHEPLHS, B3aUMOJICWCTBHE TEII;
nuddys3usi, GpOYHOBCKOE JIBUIKEHHUE, CTPOCHUE KUAKOCTECH U TBEPABIX
TeJ, U3MEHEeHUEe 00bEMa TeJl IPU HarpeBaHUM (OXJIaKICHUH ), TETNIOBOE
paBHOBecHE, HCIApeHHE, KOHACHCAIUs, MJIaBIeHNEe, KPUCTAITU3aIINs,
KHIICHUE, BIAQXHOCTh BO3yXa, MOBBIIICHHE JIaBJICHUS ra3a IMPH €ro
HarpeBaHWU B 3aKPBITOM COCYZE, CBsI3b MEXKAY IapamMeTpamMu
COCTOSIHMSI Ta3a B MU30IPOIIECcCax; MIEKTPHU3AIUs TN, B3aUMOICHCTBUE

3apsi0B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKCHHE, HCIONB3ysd (PU3NIECKue
BEJIMYUHBI: KOOpPJMHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tena, CWIAa, WMIYIbC Tela, KHUHETHYECKas JHEprus,
MOTCHIIMATbHAS DHEPrHs,, MeXaHW4eckas pabora, MeXaHHUYecKas
MOIIHOCTb; MPHU ONHCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKHUNA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAuU€HUs W EAMHMIBI, HaXOIUTh
(bopMyIibl, CBA3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTHUMH

BEIn4YnHaMu

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEIIOBBIC SABJICHUS,

HUCIIOJIb3YA (bI/I3I/I‘-IeCKI/Ie BCJIMUMUHBI: HAaBJICHHUC Tra3a, TEMIICpaTypa,




CpeaHsAsl KUMHCTHYCCKAd SHCPTHUSA XAaO0THYCCKOIO JABHIKCHHA MOJICKYII,
CpCAHCKBaApaTUIHAdA CKOPOCTb MOJICKYJI, KOJHWYCCTBO TCIJIOTEI,
BHYTPEHHSISI dSHEPrus, padora raza, KodGPuIUeHT MOJIe3HOTO AeHCTBUS
TEIJIOBOTO  JBUTATENs; MPH ONHCAHWW MPAaBWJIBHO TPAaKTOBATh
(bI/IBI/I‘IeCKI/Iﬁ CMBICJT HCIIOJIB3YCMbIX BCIWYUH, HUX OGOBH&‘IQHH}I )41
CAUHUIIbI, HAXOJUTDH q)OpMy.HBI, CBA3BIBAOIIUC NAHHYIO (bI/I3I/I‘I€CKyIO

BCIMYHUHY C APYTUMH BCIIMYMHAM

10.6

OnuceIBaTh HU3YUCHHBIC SJICKTPHUYCCKUC CBOIICTBa BeIIeCctTBa Hu
JJICKTPUYECKUE  sIBJIGHUA  (TIpOIIeCChl), HCMONb3ys  (U3HYECKUE
BEJIMYUHBIL: AIIEKTPHUYCCKHIA 3apsiz, AIIEKTPHUYECKOE noJe,
HaHpH)KéHHOCTB moJjisA, MOTCHIHAJI, Pa3HOCTb MMOTCHLIUAIOB, IIpU
OIMMMCAHUUN TIPABUJIBHO TPAKTOBATb (bI/I?)I/I‘IeCKI/Iﬁ CMBICJI HUCIOJIb3YCMBIX
BEIMYMH, WX OO0O3HAYCHHUsS W EIAWHHUIBL, YyKa3blBaTh (POPMYIIBI,

CBSI3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU

10.7

aHAM3UpPOBaTh (U3MYECKHE TIPOLECChl M SABJICHMS, HCIOJIb3Ys
¢u3nveckne 3aKOHbI ¥ MPUHLUIIBL 3aKOH BCEMUPHOTO TaroteHus, I, Il u
III 3axonBl HBIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPIUH, 3aKOH
COXPAHECHHA UMIYJbCa, NIPHUHLIMII CYNEPHO3UIMHM CHJI, TPUHIUI
paBHONpABUsA  MHEPLUUANBHBIX CHUCTEM  OTCYETA;  MOJIEKYJAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUs BEILECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpPEIHEH KHMHETHYECKOW JHEPruU TEIUIOBOIO JBMXKEHHUS MOJEKYJI C
aOCOJIIOTHOM TEMIEpaTypoi, MEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DIIEKTPUYECKOro 3apsna, 3akoH Kyiona; npu 3TOM
pa3nuyath CIOBECHYIO (DOPMYTHUpPOBKY 3aKOHA, €ro MaTeMaTHUeCKOe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHUHLUIBI JEHCTBUS MAIWH, NPUOOPOB U
TEXHUYECKMX YCTPOWCTB; pa3iuyaTh yCJIOBUS HMX 0€30MacHOro

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 UCCIISIOBAHUI0 (DU3HUYECKUX SIBICHUH U
MIPOIIECCOB C MCIOJB30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
3ToM (opMyIHUpoBaTh MpoOieMy (3amady) W THUNOTE3y Y4eOHOTO
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000pyI0BaHUS,

MIPOBOAUTDH ONBIT U (OPMYITUPOBATH BHIBOIBI

10.10

OcCyIIecTBIATh MPSIMbIE B KOCBEHHBIE U3MEPEHUS (PHU3NIECKUX BEIIMYNH;
MIPU 3TOM BBIOMPATh ONTHUMAIIbHBIN CI0OCOO M3MEPEHHSI U UCIIOJIb30BaTh

W3BECTHBIE METO/IbI OLIEHKH MOTPEITHOCTEN U3MEPEHUI

10.11

HCCJ’ICILOB&TB 3aBUCUMOCTH MCKIY (bHSH‘IeCKI/IMPI BCIIMUYMHAMH C

HCIIOJIb30BAHUEM IIPSIMBIX WM3MEPEHUH; MPHU ITOM KOHCTPYHUPOBATh




YCTaHOBKY, (UKCHPOBATh pE3ylbTAaThl MOJTYYCHHONH 3aBUCUMOCTHU
(bU3MYECKUX BEJMYUH B BUJE TAOIUI] ¥ TPaQHUKOB, J€IaTh BBIBOABI IO

pe3yiabTaTaM HCCICIO0OBaHNA

10.12

CoOnromate  mpaBwiia  0€30mMacHOro  Tpyda IpH  MPOBEACHUHU
HCCIAEAOBAaHMN B  paMKax y4eOHOTO  JKCIIEpUMEHTa, Y4eOHO-
WCCIIEIOBATEIILCKOW M TPOCKTHON JESTEIBHOCTH C HCIIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 00OPYAOBAHUS

10.13

Pemate pacuérHble 3a7auM C SIBHO 3aJlaHHOM (DPM3NYECKON MOJEINBIO,
UCTOJNB3ys (U3NYECKHE 3aKOHBl W TPUHIMIIBI, Ha OCHOBE aHAJIN3a
YCJIOBHS 3a7]a41 BEIOMPATH (PU3NUECKYIO MOJICIb, BBIACIATH (PHU3UUECKHE
BEJIMYUHBI U (POpMynbI, HEOOXOAUMBIE NIJsi €€ pelleHus, MPOBOJUTH
pacy€Thl ¥ OLEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAUCHHS (PHU3UIECKOM

BCJINYHHBI

10.14

Pemats KaueCTBEHHbIE 3a/1auu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMOUYKY PACCYKICHHUM C OMOpOl Ha HU3y4YEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I?>I/ILICCKI/I6 SIBJICHUS

10.15

Hcnonb3oBaTe Npu  pelIeHUH  Y4eOHBIX 3aJad  COBPEMEHHBIE
MHGOPMALIMOHHBIE TEXHOJOTUM Ul IOUCKA, CTPYKTYpHUpPOBAaHMS,
MHTEPOpPETAllMA U TPEACTaBICHUS Y4eOHOM M HAyYHO-TIOMYJISIPHOU
uHpOpMAaLUY, TOITYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIHIO

10.16

[TpuBoANUTH TpPUMEPHI BKJIAJa POCCHMCKHX M 3apyOekHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBACHEHHME IPOLECCOB OKPYXKAIOILEro

MHpa, B PasBUTUC TCXHUKH U TEXHOJIOTHit

10.17

Hcnonp30BaTh TEOpeTHUECKHE 3HAHUSA TO (U3UKE B IOBCEIHEBHOU
KU3HHM IS oOecnieueHust 0€30MacHOCTH TP 00pallieHuH ¢ MpuOopaMu 1
TEXHUYECKMMHM  YCTPOMCTBAMHU, JUIsl COXpPaHEHUs 3I0pOBbI W

COOJTFIOICHUSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpere

10.18

PaGoTtare B rpymnme C BBIMOJHEHUEM PA3IUYHBIX COLMATIBHBIX POJICH,
IUTAaHUpOBaTh ~ paboTy  TIPYIIbl,  palUOHAIbHO  paclpeacisiTh
00s3aHHOCTM M IUIAHUPOBATh JEATEIBHOCTb B HECTAHAAPTHBIX
CUTYyallUsIX, aJ€KBaTHO OIICHMBATh BKJIAJ KaXKJOTO M3 YYaCTHUKOB

TPYIIIBI B pELICHUE paccMaTpUBaeMOi poOIeMbl




11 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

JleMOHCTpHUpOBATh HA TPUMEPAX POJIb U MECTO (PH3UKH B POPMUPOBAHUHT
COBPEMEHHON HAy4YHOM KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHOMH
TEXHUKH W TEXHOJIOTMH, B TMPAKTUYECKOW JEATEIIBHOCTH JIIOJAEH,

LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA

11.2

VY4YuTBHIBaTh TPAHUIBI TPUMEHEHUSI M3YYCHHBIX (U3UUYECKUX MOJIEICH:
TOYEYHBIN DJIEKTPUYECKUI 3apsl, ANepHas MOAEIb aToMa, HyKJIOHHas

MOJIeJIb aTOMHOTO sI/Ipa MPH pelieHnH (PU3NIECKHUX 3a1a4

11.3

Pacno3naBate ¢usndeckue siBACHUS (MPOIECCHI) M OOBACHATH MX Ha
OCHOBE  3aKOHOB  JJIEKTPOJAMHAMUKM W  KBAaHTOBOW  (DM3HKHU:
ANIEKTpUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JNEUCTBUSA TOKAa, B3aMMOJICICTBHE MAarHuTOB,
ANIEKTPOMAarHuTHAs HMHAYKIUS, JEHCTBUE MArHUTHOTO TIIOJsT Ha
MPOBOAHUK C TOKOM U JBWXKYLIUICS 3apsii, DJIEKTPOMarHUTHbBIE
KojeOaHWsT W BOJHBI, MPSMOJIIMHEHHOE paCIpOCTpaHEHHE CBETa,
OTpakeHHUe, MPEIOMIICHHE, UHTePPEPEHIINs, TU(PAKIIUS | IO PH3AII
cBeTa, aucrnepcusi cBeta, Gotodnekrpudeckuii 3hdext (dhoTodrddekr),
CBETOBOE [aBJICHHE, BO3HUKHOBEHHE JMHEWYATOro CIEKTpa aroma

BOAOpPOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA PA/ITUOAKTUBHOCTD

11.4

OnuceiBaTh  H3Y4YEHHbIE CBOWCTBA  BELIECTBA  (DJIIEKTPUUYECKUE,
MarHWTHBIE, ONTHYECKUE, JJICKTPHUUECKYIO MPOBOJMMOCTH Pa3IHMUHBIX
Cpemn) W DIIEKTPOMAarHUTHBIC SIBICHHUS  (TIPOIECCHI), HCIOJIB3Ys
¢bu3nueckre  BEIMYMHBL:  JJIEKTPUYECKHI  3apsj, Cuila  TOKa,
AIEKTPUUECKOE HANPSHKEHUE, JIEKTPUUECKOE COMIPOTUBIIEHUE, PA3HOCTh
notrennuanos, JJC, pabora Toka, MHAYKIHS MarHUTHOTO TOJS, CHJIA
Amnepa, cuna JlopeHua, WHAYKTUBHOCTh KATYIIKH, SHEPrus
ANEKTPUYECKOT0 U MarHUTHOTO TOJIEH, MEPUOA U YacToTa KojJebaHui B
KoJe0aTeTbHOM KOHTYpE, 3aps/l ¥ ChJjla TOKA B IPOIIECCe TAPMOHUYECKHIX
ANEKTPOMATrHUTHBIX KOJeOaHUH, OKYCHOE PACCTOSHHUE W ONTHYECKas
CHJIa JIMH3BL, IPU ONMUCAHUH NMPABUIBHO TPAKTOBATH (PM3MUYECKUN CMBICT
UCIOJIb3YEMBIX BEJIUYMH, UX OOO3HA4YeHHsS W EAMHMIIBI; YKa3bIBaTh
(GbopMyITbI, CBS3BIBAIONINE NAHHYIO (DU3UYECKYIO0 BEIHUUHY C IPYTHMH

BEIn4YnHaMu

11.5

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SIBJICHHUA W IMPOLCCCHI, UCIIOJIb3Ys

(1)I/ISI/ILIGCKI/IG BCJIIMYUHEBI: CKOPOCTh JJICKTPOMAarHuMTHBIX BOJIH, JJIMHA




BOJIHBI M 4YacTOTa CBETa, JHEPTUs MU HMIYJIbC (OTOHA, TEPUOJ
nojypacnazia, »SHEpPrusi CBA3M AaTOMHBIX SA€p; NpPU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIIOJNb3YEMBIX BEJIUYUH,
ux 00O3HAUEHUS M EAMHMIIBI, YKa3bIlBaTh (POPMYIIbI, CBSA3BIBAIOLINE
TaHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMH BEIMYUHAMH, BBIYUCIATH

3Ha4YeHHE (PU3NYECKON BETUIMHBI

11.6

AHanu3upoBaTh (PU3UYECKHE TIPOIECCHl U  SBICHUS, HCIOIb3Ys
¢usnueckne 3aKOHBI M NpUHOUNBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIBLHOTO M TApAIIETFHOTO COSAMHEHUS MPOBOAHIUKOB, 3aKOH
Hxoyna — JleHuna, 3aKOH JJIEKTPOMArHUTHOW WHIYKIIMU, 3aKOH
MPSIMOJIMHEHOTO PaCpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUsSI CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE DiHIITEHHA 17151 hoTodddexTa,
3aKOH COXPAaHCHHsI SHEPrUH, 3aKOH COXPAHEHUS HWMITYJIbCa, 3aKOH
COXpaHECHUS DJICKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHUS MacCOBOTO
4yucia, mocTyiaatel bopa, 3aKoH paJuOaKTUBHOIO paclaja; Mmpu 3TOM
pa3IuyaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE

BBIPAXEHHUE M YCIOBUS (TPAHUIIBI, 00JIaCTH) TPUMEHUMOCTH

11.7

OHpCILGJ’IHTB HampaBJICHUEC BCKTOpa HWHAYKIWHW MArdHuTHOI'O I10JIA

MPOBOJHUKA C TOKOM, CHJIBI AMmepa v cuibl JlopeHna

11.8

CTpouTh M ONUCHIBATh H300paKEHUE, CO3ITaBACMOE TUIOCKHM 3€PKaJioM,

TOHKOU JIMH30H1

11.9

BBIMONHATE 3KCIIEPUMEHTHI TIO UCCIISIOBAHUIO (DU3HUYECKUX SIBICHUH U
MIPOLIECCOB C HMCIOIH30BAHUEM MPSMBIX U KOCBEHHBIX W3MEpPEHUH; Ipu
3ToM (opMyIHUpoBaTh MpoOieMy (3amady) W THUNOTE3y Y4eOHOTO
AKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MIPEIOKEHHOTO 000PYIOBaHHS,

MIPOBOAUTDH ONBIT U (OPMYITUPOBATH BHIBOIBI

11.10

OcyiecTBIATh IPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH;
MIPU 3TOM BBIOMPATh ONTHUMANIbHBIN CIOCOO M3MEPEHHs U UCIIOJIb30BaTh

U3BECTHBIE METO/IbI OLICHKU IIOTPELTHOCTEH U3MEPEHU I

11.11

HccnenoBaTh 3aBUCHMOCTH (DU3UYECKHX BEIWYHH C HCIOJIb30BAHHUEM
NpSIMBIX ~ W3MEPEHWI; MpU STOM  KOHCTPYHMPOBATh  YCTaHOBKY,
¢bukcupoBaTh pPE3yibTAThl MOJYYEHHON 3aBHUCUMOCTH (DU3HUECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKoB, JeNaTh BHIBOJBI MO pe3ysbTaTaM

HUCCICIOBAaHUA

11.12

CoOmromate mpaBmiia 0€30MacHOTO TpyAa NpH  TPOBEICHHUH
UCCIeOBaHUNH B paMKax y4eOHOro OKCIEepUMeEHTa, y4eOHOo-
HCCHGHOBaTeHBCKOﬁ u HpOQKTHOI\/'I ACATCIIbHOCTHU C HCIIOJIB30BaHHUEM

M3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYI0BAHUS




11.13

Pemate pacuérHble 3a7auM C SIBHO 3a/laHHOM (DM3NYECKON MOJEIBIO,
UCTONB3ys (U3NYECKHE 3aKOHBl W TPUHIMIIBI, Ha OCHOBE aHAJIN3a
YCJIOBHS 3a7]a491 BEIOMPATH (PU3NUECKYIO MOJICITb, BBIACIATH (PHU3UUECKHE
BEJIMYUHBI U (POpMynbl, HEOOXOAUMBIE NJsi €€ pelleHus, MPOBOJUTH
pacy€Thl ¥ OLEHUBATh PEAbHOCTh OJYYEHHOTO 3HAUCHHS (PHU3UUECKOM

BCJINYHHBI

11.14

Pemats KaueCTBEHHbIE 3a/1auu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IEMOYKY PACCYKICHUM C OMOpOl Ha HU3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I?>I/ILICCKI/I6 SIBJICHUS

11.15

Hcnonb3oBaTe Mpu  pelIeHUH Y4eOHBIX 3aJad  COBPEMEHHBIE
MHGOPMALIMOHHBIE TEXHOJOTUM Ul IIOUCKA, CTPYKTYpHUPOBAHMS,
UHTEPOpPETAllMd U TPEACTABICHUS Y4eOHOM M HAyYHO-TIOMYJISIPHOU
uHpOpMAaLUY, TOIYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOIy4aeMylo HH(OPMALIHIO

11.16

OOBSICHATh NMPHUHLUIBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUA HX O€30MACHOrO MCIOJb30BaHUS B

MOBCEIHEBHOMN KU3HU

11.17

[TpuBoaUTE TpUMEpHl BKJIAAa POCCHMCKHX M 3apyOeXHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

Hcnonb30BaTh TEOpETHUECKHE 3HAHHUA TO (U3UMKE B IOBCEIHEBHOU
KHU3HH 17151 oOecrieueHus1 6€30MacHOCTH MTPU 00paIIeHUH ¢ TPUOOPaMu U
TEXHUYECKMMU  YCTpOMCTBaMH, Ui COXpPaHEHUs 370pPOBbi MU

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpefie

11.19

Pabotars B rpymnme c BBIIOJHEHHWEM Pa3IMUHBIX COLHATIBHBIX POJIEH,
TUTAHUPOBATh pabOTy TPYIIBI, PALMOHATIBHO paclpeeNiaTh 00I3aHHOCTH
U IUTAHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYaLUsX, aJJ€KBAaTHO
OLICHMBAaTh BKJIQJ KaXJOr0 W3 YYaCTHUKOB TpYNIbl B pEIICHUE

paccMaTrpuBaeMoil mpooIeMbl




IMPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUSA

10 KUIACC

Kon
pa3jaena

Kox nposepsiemoro

3JIEMCEHTA

IIpoBepsiemMble 31eMEHTHI COIePKAHUS

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHU A

1.1

®dusuka — Hayka o npupozae. Hayunsie Meroasl
IO3HAHUSA  OKpyXaromiero  mupa.  Poib
HKCIIEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHUS

IPUPOIBL. DKCIEPUMEHT B (PU3HKE

1.2

MopenupoBanue (OU3NYECKUX SBICHUA W
npoueccoB. Hayunslie runore3bl. OPuznyeckue
3aKOHbI M TEOpPHUH. ['paHUIIBI TPUMEHUMOCTH
q)HBI/IHGCKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBCTCTBUA.
Pors m wmectro ¢usuku B GOpMHPOBAHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHpA, B

IIPAaKTUYECKOU NEeATEIbHOCTH JIIOICH

MEXAHUKA

2.1

##HPar#KITHEMATHUKA

2.1.1

MexaHn4eckoe ABHKCHHE. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOIo ABUKCHU. Cucrema orcuéra.

Tpaexropus

[Tepememnienue, CKOpOCTh (CpemHssi CKOPOCTH,
MTHOBEHHAs CKOPOCTbD) u YCKOpPEHHE
MaTepUaJIbHOM TOYKHM, UX IIPOCKIUU HA OCH
cuctembl kKoopauHat. ClokeHue nepeMenieHuin

U CII0KEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JIBHKECHUE. I'padpuku
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUS, IIyTH 51 nepeMeLIcHUs

MaTepuaibHOU TOUYKU OT BpEMEHHU

CBoOoaHOe majieHne. Y CKopeHHne CBOOOTHOTO

naacHus




KpuBonuneiiHoe nBuxeHue. PaBHOMepHOe
JIBUKEHHE MaTepualbHOU TOYKHU o
OKPYKHOCTU. YTJIOBasi CKOpPOCTb, JIMHEHHAs
CKOpOCTb. ITepuon u 4acToTa.

LleHTpOoCTpEMUTENIBHOE YCKOPEHUE

Texnuueckue YCTpOMCTBA: CIHUIOMETD,
JIBUKCHUE CHApsOB, LEMHBIE U DPEMEHHBIC

nepeaadu

[IpakTrueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccaenosanue
COOTHOUIEHUSI MEXY IMyTSAMHU, MPONJICHHBIMU
TEJIOM 32  IIOCJIENOBATEIbHBIE  PABHBIC
MPOMEKYTKH BPEMEHU IMPU PABHOYCKOPEHHOM
JIBW)KEHUHU C HAyaJlbHOM CKOPOCTHIO, PAaBHOM
HyJI10. M3ydyeHne NBUKEHUS IIAapUKa B BSI3KOU
Kuakoctu.  M3ydeHne — IBMKEHMs — Tena,

OpOIICHHOTO TOPU3OHTAIBHO

2.2

#HPart#H TMHAMUKA

2.2.1

[Tpuniun otHocurenbHocTH [Manunes. [lepBriit
3akoH HerotoHa. HHepuuanbHbIE CHCTEMBI

oTcuéra

222

Macca tema. Cuna. IlpuHumn cynepno3uuuun

CHII

223

Bropoi1 3akon HbroroHa st MarepuanbHOMU
TOYKM B HWHEPLHAJIBHOW CHCTEME OTCYETA
(UCO). Tperuii 3akoH HpioroHa s

MaTCpHAJIBHBIX TOUCK

224

3aKOH BCEMUPHOTO TAroTeHus. Cuia TSKECTH.

[lepBas xocMuueckas ckopocTh. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs
CKOJIbXKCHUA n cujia TPCHUMA IIOKOA.
Koaddumuent tpenus. Cuna conmpoTHBICHUS

IMpU ABUKCHUU TCJIA B JKUAKOCTU HUJIN T'a3€




2.2.7

HOCTyHaTeJIBHOG " BpamarcibHOC ABUXKXCHUC

a0COJIIOTHO TBEPJOTO Tela

2238

MOMEHT CuJIBI OTHOCUTEIBHO OCH BpALICHMS.
[Ine4yo cuibl. YcimoBus paBHOBECHS TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOMCTBA:  MOJLIUITHUKH,

ABUIKCHUC NUCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuyeckue paboTel. M3yueHue IBUKCHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH IIOA
JEUCTBUEM HECKOJILKUX cmil. HcciemoBaHue
3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B
nehopMUpYyEeMOl  TIPYKUHE U PE3HMHOBOM
obOpasrie, OT BEJIMYMHBI WX JAchOpMaIIHH.
HccnenoBanue ycinoBui paBHOBECUS TBEPAOIO

TeJa, UMEIOIIEro OCh BpaICHUS

23

###Par#H###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynec MarepuaabHOM TOYKH, CHCTEMBI

2.3.1 MaTepUaIbHBIX TOYeK. MMMynbc Cuibl H
M3MEHEHUE UMITyJIbCca TeJla
35 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE IBHKEHUE
233 Pabora cuiibl
234 MOITHOCTE CUJIBI
535 Kunernueckas >Heprusi MaTepruaibHON TOYKH.
o TeopeMa 0 KUHETUYECKOU SHEPTUU
[TorenumansHass sSHeprus. [loTeHimanbHas
)36 SHEPrus ynpyro aepopMUpPOBAHHON MPYKUHBI.
o [loreHunanbHass  SHEprus  Tena  BOJIU3H
MOBEPXHOCTU 3eMITH
[ToTeHunanbHble ¥ HEMOTEHUUABHBIEC CHIIBL.
Csi3b  pabOThl HEMOTEHLIMANBHBIX CHJI C
2.3.7 M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI

TeJl. 3aKOH COXPAaHEHHS  MEXaHUYECKOM

SHEPrUu




238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHudeckue yCTpOMCTBA: [BHKEHHE pPaKeT,

239
BOJIOMET, KOTIEp, MPY>KUHHBIA MUCTONET
[IpakTuueckue paboTel. M3ydenwe cBs3U
53,10 CKOpPOCTEM Tel Mpu HEYOpyroM yuape.

HccnenoBanme cBsi3u  pabOTBI  CHJIBI €

W3MEHEHHEM MEXaHHMISCKOM OHCPIHUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJANHAMUKA

3.1

#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. bpoynosckoe
newkenne. uddysus. Xapakrep ABHKCHUS U

BBaHMOﬂeﬁCTBHH YaCTHUll B€IICCTBa

Mopgenu cTpoeHHs Ta30oB, JKUAKOCTEH U
TBEPABIX TN U 00BACHEHUE CBOICTB BelleCTBa

Ha OCHOBE DTUX MOJIEJIEN

Macca Mosekyn. KoauuecTtBo — BelecTsa.

ITocrosinHast ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €

n3mepenue. lllkana remneparyp Llenbcus

Mopens UIeaIbHOTO rasa. OcHoBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETHIECKOM

TCOpHUU UACAILHOTO Ira3a

AOcoroTHas TemMIeparypa Kak Mepa CpemaHen
KHHETUIECKOU OHCPTHUU TCIIJIOBOI'O ABUXXCHUA

yactuil raza. [lIkana temneparyp KenbBuna

VYpasuenue Knaneiipona — MenaeneeBa. 3akoH

Janprona

l'azoBble 3akoHbI. M30mpoLieccsl B UACaIbHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEILECTBA:

U30TEpMa, 30X0pa, n306apa

Texnuueckue YCTpOMCTBA: TEPMOMET,

OGapometp




3.1.10

[Ipaktuuyeckue pabGotbl. M3mepeHue macchl
BO3JyXa B KJIaCCHOM KoMHarte. MccrnenoBaHue
3aBUCHUMOCTH MEXy NapaMeTpaMHu COCTOSHHUS

pa3pex)eHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKHU

3.2.1

TepMoguHamuyeckass cucteMa. BHyTpeHHsA
SHEPIUA T€pMO,Z[HH8.MH‘-I€CKOfI CUCTEMBI U

CIIOCOOBI €€ N3MEHEHN

322

KonuyectBo TermuioTel u padota. BHyTpeHHSs s

SHEPTHd OAHOATOMHOI'O UACAJILHOTO Ira3a

323

Bunel Temionepenauu:  TEIIONPOBOAHOCTD,
KOHBEKIUA, U3JTy4eHUE. TerioéMKOCTh Tela.
VYnaenbHass TeIIOEMKOCTL BeniecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaavuC

324

IIepBbiit 3ak0H TepMoguHaMuku. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3omnpoueccaM. ['paduyeckass nHTEpHpeTaIys

paboThl Taza

3.2.5

TeryoBble MamwuHbl. [IpuHUIMOB  IEHCTBUS
TeruI0BbIX MammH. [IpeoOpa3oBanus YHEPTUH B
TEIJIOBBIX MammHax. Koaddunuent noae3Horo
nercreus (manee — KIIJI) TemioBoi MaiivHBIL.
Huxn Kapno u ero KITJ]

3.2.6

Bropoi 3aKOH TEPMOJIUHAMUKH.
HeobOpatumocTs  mpormeccoB B TPUPO/IE.
TenoBwie JIBUTATEIIH. DKOJIOTHUECKHIE

poOJIeMbI TEIIO3HEPTETHKI

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTeNb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIbHUK, KOHAUITUOHECP

3.2.8

[TpakTuueckue paboTel. M3Mepenue yaenbpHON

TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI




3.3.1

[TapooOpa3oBanue u konaeHcauus. Vcnapenue
U KHUIIEHUE. VY nenbHast TEIIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEpaTyphI

KUIICHUS OT JaBJICHUA

332

AOconioTHAsS W OTHOCUTENIbHAS BJIAYKHOCTH

BOo3ayxa. Hacelennslii map

3.33

Tsépnoe Teno. Kpucrannuueckue u amopdHbie
Tela. AHU3ZOTPOINHUS CBOWCTB KPHUCTAJJIOB.
Kunxue KPUCTAJIBL. CoBpeMeHHbIE

MaTepuabl

334

[InaBnenne W KpucTauM3anus. Y JeabHas

terutoTa miaBneHus. Cyonumanust

335

YpaBHEeHHE TEIIOBOTO OamaHca

3.3.6

TexHuueckne YCTpOMCTBA: TUTPOMETP H
IMCUXpPOMCTDP, KaJIOpUMCTp, TEXHOJIOTUHU
MOJIyYEHUsI COBPEMEHHBIX MAaTepHalioB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue paboThI. W3mepenue

BJIAXKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnekTpu3anus Tel. JNeKTpudeckui 3aps. JBa

BU A DJICKTPUUICCKHUX 3apA10B

[IpoBoiHMKH, JUDJICKTPUKH 51

MOJTYTIPOBOHUKH

413

3aKkoH COXPAaHCHUS BJICKTPUUCCKOI'O 3apaa

4.14

B3aumopeiictBue 3apsinoB. 3akoH Kynona

DneKTpudeckoe noJie. Hanpsxénnocts
3JIEKTPUYECKOTO TOJIS1. [IpuHnMn
CYIIEPIIO3ULIUH. Jluaun  HanpsHKEHHOCTH

OJICKTPHUYCCKOI'O I10JIA

PabGora cHMaI  3IEKTPOCTATHYECKOTO  ITOJIS.

ITorennuan. Pa3HOCTEH MOTEHIINAIOB




HpOBO[[HI/IKI/I U JUBJICKTPUKHU B MNOCTOSAHHOM

4.1.7 3JIEKTpUYECKOM  moJie.  JudmekTpudeckas
IIPOHUIIAEMOCTh
DNEKTPOEMKOCTD. Kongnencarop.
4.1.8 DNIEKTPOEMKOCTh  TUIOCKOTO  KOHJZIEHCATOopa.
OHeprus 3apsyKEHHOT0 KOHJeHcaTopa
TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
nr 3JIEKTPOMETP, DJEKTPOCTAaTUYECKasl 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTnueckue paboTHL. Nsmepenne

3HeKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

YcaoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JIEKTpUYECKOro Toka. Mcrounuku Ttoka. Cuna
Toka. [locTostHHBIN TOK
4.2.2 Hanpsxenue. 3akon OMa 11t yyacTka Lenu
423 DJIEKTPUUYECKOE COMPOTHUBIICHUE. Y IEIBHOE
o COTIPOTUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuieIbHOe,
o CMEIIaHHOE COEIMHEHUE ITPOBOIHUKOB
Pabora anexktpudeckoro Toka. 3akoH J[xoys —
4.2.5
Jlenna
4.2.6 MOIIHOCTb 3JIEKTPUUECKOTO TOKA
anekTponaBkymas cwia (manee — 2JC) u
427 BHYTPEHHEE CONpPOTUBJICHHE HWCTOYHUKA TOKa.
o 3akon Owma it TONHOW  (3aMKHYTOW)
3NeKTpuYecKoi enu. Koporkoe 3ambpIikaHue
OneKTpoHHAas MPOBOAUMOCTh TBEPABIX
408 METaJVIOB.  3aBHCHUMOCTb  CONPOTHBIICHUS

METaJIJIOB oT TEMIIEPATypBHI.

CBepXxInpoBOAUMOCTh




4.2.9

OnexkTpuueckuii Tok B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITY4YKOB

4.2.10

[TomympoBoiauku. CoOCTBEHHAs! M IPUMECHAs
MPOBOJIUMOCTb TOJYIPOBOJIHUKOB. CBOMCTBA

p-n nepexona. [loaynpoBoJHUKOBBIE TPHUOOPHI

4.2.11

OJIEKTPUYECKUH  TOK B DJIEKTPOJIMTAX.
9H€KTpOHI/ITI/I‘-I€CKa$I Jucconuanus.

DIIEKTPOIIN3

4.2.12

DIIEKTPUUYECKU I TOK B razax.
CaMOCTOSTENBHBIE © = HECAMOCTOSITEIHLHBIN
pa3psaa. Pa3nuyHbie TUIBI CaMOCTOSTEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texnuueckue YCTpOMCTBA: aMIIepMETP,
BOJILTMETP,  pEOCTaT, HCTOYHMKH  TOKa,
JJIEKTPOHATrPEBATEIIBHBIE npudopsl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHBIICHUH, BaKyyMHBIN IO,
TEPMUCTOPHI u ¢doTope3nucTopsl,

MOJTYITPOBOTHUKOBBINA N0/, TATbBAaHUKA

4.2.14

[IpakTuueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HUCTOYHHMKA TOKAa U €ro
BHYTPEHHEro comnpoTtusieHus. HaOmonenue

AJEKTPOIIH3a

11 KUIIACC

Kon
pa3neia

Koanposepsiemoro
3JIeMEeHTAa

IIpoBepsiemble 31€eMeHTHI COAEPKAHNS

4

OJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

IlocTtosHble Mar"HuThl. BzaumonelcTtBue

IIOCTOSAHHBIX MAarHuTOB




432

MaruuTtHOE TIO€. BeEkTOp MarHMTHOM
nHaykuud.  [lpuHnmn — cynmepno3uuuu.
Jluaun wmarnuTHOM wuHAYKuMU. KapTtuna
JIMHUH ~ MAarHuTHOW  MHAYKIMUA  TOJS

IIOCTOSAHHBIX MAarHuTOB

433

MarsutHOoEe 1OJ€ IPOBOJHUKA C TOKOM.
Kaptuna nuHuil mons JIMHHOTO TPSMOTO
IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHMKA, KAaTymKH C TOKOM. OmnbIT
Opcrena. B3anmopeiicTBue NpoBOIHUKOB €

TOKOM

4.3.4

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE

4.3.5

Cuna Jlopenua, e€ MoIyb U HampaBJICHHE.
JIBrokeHue — 3apsDKEHHOM — 4acTULbl B
OJTHOPOJIHOM MAarHuTtHoMm moje. Pabora

cuibl JIopeHna

4.3.6

SIBrieHME NEKTPOMArHUTHOW UHIYKIIUHA

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKIIMU

4.3.8

OJIC mHaykiuu. 3aKOH AJIEKTPOMArHUTHOMN

nHaykuu Gapanes

4.3.9

BuxpeBoe anekrpuueckoe mose. IJC
MHIYKIUHA B TIPOBOJHHKE, JBIKYIIEMCS
MNOoCTYNnaTCJibHO B OAHOPOJHOM MAarHuTHOM

II0JIE

4.3.10

[IpaBuio Jlenma

4.3.11

NuaykTuBHOCTH. fIBJIEHHE CAaMOMHIYKIIMU.

OJ1C caMOMHIYKIIMU

4.3.12

9Hepr1/1;1 MAarHMuTHOrO TII0Jis1 KaTyIIKH C

TOKOM

4.3.13

DNEeKTpOMAarHUTHOE I10JIe

4.3.14

TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
MarHHThl, JJIEKTPOMAarHUTBI,
IEKTPOABUTATEID, YCKOPUTEIHN

SJIEMCHTApPHBIX YaCTUll, MHAYKIIMOHHAA I1€Yb




4.3.15

[TpakTuyeckue paboThI. N3yuenue
MarHMUTHOTO TIOJSl KaTyIIKU C TOKOM.
HccnenoBanne  AEWCTBUS  MOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUA BHGKTpOMaFHI/ITHOfI HHAYKIIHUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast  cuctema.  CBoOOIHBIC
kojeOanus. [apMoHMuUeckue KoJjeOaHusI.
[lepuon, wacrora, amrumTyaa u (Qasa

KoJIeOaHui

[IpykuHHBIA MasSTHUK. MaTeMaTu4ecKuil

MasiTHHUK

YpaBHEeHHE TapMOHHMYECKHX KoJieOaHUH.
Kunematunueckoe u JTUHAMHUYECKOE

OITMCaHKE KO0JIe0aTEILHOrO JABHKCHU S

[IpeBpaiienue SHEpPruu npu
rapMOHUYECKUX KOJICOAHUSX. Cas3p
aAMILTATY/IbI KoJIeOaHu HCXOJTHOU
BEJIMYMHBI C aMIUTUTYyAaMu KojeOaHuil eé

CKOpPOCTH M YCKOPCHUS

Konebarenpubiii  koHTYyp.  CBOOOIHBIE
SJICKTPOMArHMTHBIC KOJ'I€6aHI/I$I B
uAcaIbHOM  KOJIeOATeIhbHOM  KOHTYpeE.
Amnanorus MCKOY MECXaHNYCCKUMU n
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU.

®opmyna Tomcona

3akoH COXPAaHCHUSA SHCPruu B HACAILHOM

KOJIeOaTeIbHOM KOHTYpE

BreiHyKIeHHBIE MEXaHHUYECKHE KOJeOaHus.
Pe3onanc. Pe3onancHas KpHBas.
BeIHyX1CHHBIE JJIEKTPOMAarHUTHBIE

KOJICOaHU.

ITepemennbii  ToK.  CHHYCOMTAIbHBIN

IIEPEMEHHBIN TOK.




MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHO€ U JIEUCTBYIOIIEE 3HAYCHHE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpaucdopmarop. IIpousBoacTso, nepeaaya
U T1oTpeOsIeHue 3JIEKTPUYECKOH HHEPruu.
DKOJIOTUYECKHE PHUCKHU IPU IMPOU3BOJCTBE
AJIEKTPUYECKON SHEPIuu. Kynberypa
HUCIIOJIb30BaHUA QJICKTPOSHCPTHUN B

IOBCEIHEBHOMN KU3HU

5.1.11

TexHuyeckne yCTpoWcTBa: ceiicmorpad,
AIEKTPUYECKHUI 3BOHOK, JINHUU

aJIeKTpoIepeaayd

5.1.12

[Ipaktrueckue pabotel. HccnmemoBanue
3aBHCUMOCTH TIepUOJa MaJbIX KoJieOaHui
rpy3a Ha HUTU OT JJIMHBI HUTH U MAaccChl
rpy3a. HMccienoBanue nepeMeHHOro TOKa B
Lenu U3 IMOCIEAOBATEIbHO COEAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

5.2

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuoa.  Ckopoctb
pacmpocTpaHeHuss M JUIMHA  BOJIHBIL.

HonepeqHHe " OpOJ0JIbHBIC BOJIHBI

522

#H#HPar#t# VutepdepeHuns M audpakius

MEXaHHNYCCKHX BOJIH

5.23

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

ONEeKTPOMarHuTHbIE  BOJHBL. Y CIIOBUSA
U3JIy4EHUS  DJJIEKTPOMAarHUTHBIX  BOJIH.
B3aumMHas opuenTanus Bektopos E, Bu v B

AIIEKTPOMArHUTHOM BOJHE B BaKyyMe

525

CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHUE, MPEIOMIICHNE, TTOJIAPU3AIHS,
mudpakuus, uHTepPepeHuus. CKopocTh

SJICKTPOMAarduTHBIX BOJIH




5.2.6

[MIxana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHHE DIEKTPOMarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI paI[I/IOCBHBI/I U TCIICBUICHUS.
Pagnomoxarus. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

528

TexHudeckne yCTpOMCTBA: MY3BIKAJIbHBIE
UHCTPYMEHTBHI, YJIBTPa3BYKOBas
JUAarHOCTHUKA B TEXHUKE U MEAULMHE, paaap,
pamMONpPUEMHHK, TEIEBU30p, AHTCHHA,

tenepon, CBU-neup

53

OIITHUKA

5.3.1

[IpssMosIMHENTHOE pacIIpOCTPaHEHUE CBETA B

OHOPOAHOM cpene. JIyu cBeTa

532

OtpaxkxeHne cBeTa. 3aKOHbI OTPaKEHHS
ceera. [loctpoeHne M300pakeHHT B IIOCKOM

3epKajie

5.33

IIpenomnenne cBeTa. 3aKOHBI IIPETOMIIEHUS
CcBeTa. AGCONIOTHBIN NoKa3aTelb

MMPpCIOMJIICHUSA

534

[TonmHoe BHYTpeHHEE OTpaxkeHue. I IpeaenbHblil

YTOJI [TOJIHOTO BHYTPEHHETO OTPa’KEHUs

5.35

Hucnepcus ceeta. ClI0KHBIN cocTaB 0e10ro

cBerta. LlBer

5.3.6

Cobwuparone ¥ pacceuBAIONIUE JIMH3BI
Tonkass nuH3a. DOKYCHOE pACCTOSIHUE H
ONTHYECKass  Cujla  TOHKOM  JIMH3BL
[Toctpoenne n3o00pakeHU B COOUPAIOIIIX
Y paccerBarolux JuH3ax. Popmyiia TOHKOM

JIMH3EL. Y BelIMYEHHUE, JaBaeMOe JIMH301

5.3.7

IIpenensl TPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

WNutepdepentius  cBera.  KorepeHTHbIE

HCTOYHHKH. YcnoBus HaOJIOICHUS




MaKCUMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(ba3HBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakmuss  cBera. Judpakimonnas
pemérka. YcioBue HaONIOJCHUS TIABHBIX
MaKCUMYMOB npu naieHNuH
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(QPaKIUOHHYIO PEHIETKY

5.3.10

ITonspusanusa ceera

5.3.11

TexHudeckne yCTpOWCTBA: O4YKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIM ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OITHKA,

I paKkMOHHas PEETKA, MOISIPOU

5.3.12

[IpakTuyeckue paboTHI. W3mepenue
nokasarenst npenomseHus. HccnenoBanue
CBOMCTB  M300pakeHM B  JIMH3aX.

Hab6mronenue qucnepcuu ceeta

BJIEMEHTHI CITIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

['paHuubl TPUMEHUMOCTH  KJIACCHYECKOM
MEXaHUKH. ITocTynmatsl TeopUu
OTHOCHUTENIbHOCTHU: MHBAapHUAHTHOCTh
MOAYJSl CKOPOCTH CBETa B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTHA DUHIITEHHA

6.2

OTHOCHUTETHLHOCTD OIHOBPECMCHHOCTH.

BaMeI[JIeHI/Ie BPCEMCHHU U COKPAIICHUC NJINHbI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsA3bp Macchl C SHEpPrue M HMMIYJIbCOM
CBOOOJHOW 4YacTUIBl. DHEPrusi IOKOA

CBOOOIHOI YaCTUIIBI

KBAHTOBA ®U3NKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Dopmyna [lnanka cBs3M YHEPTUN
(oTOHA € €ro 4YacTOTOM. DHEPTUs U UMITYIIbC

¢dbortona




OtkpeiTe U uccnenoBanue Gortodddekra.
OIEBITE AT. CroxeTosa. 3aKOHEI

dorordpdekra

7.1.3

VYpaBHenue DiHIITeHA 11 poTodddekra.

«Kpacnas rpanuma» ¢potodrddexra

7.1.4

JaBnenne cera. OnwiTel [1.H. JIeObenena

7.1.5

XUMHYeCKOe IeHCTBUE CBETA

TexHaudeckne ycTpoucTBa: (HOTOIIEMEHT,
¢doronaTuuk, COJIHEYHAsI Oarapes,

CBETOIHO/I

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [IimanerapHas Mozenb aToMa

7.2.2

ITocTymarsl bopa. N3ny4yenune u
HOTJIOIIEHUE (POTOHOB MPH MEPEXOIe aToMa
C OJTHOTO YPOBHS DHEPIUU Ha APYrou. Bubl
criekTpoB. CHEKTp YPOBHEUM 3HEPruu aroma

BOJIOpO/Ia

7.2.3

BomnHoBrle cBolicTBa 4acTul. BoiHBI e
Bpoiiss. KopmnyckyinspHO-BOJIHOBOM
nyanu3M. Jludpakius SIEKTPOHOB  Ha

KpHUCTaJIax

7.2.4

CroHTa"HHoOe H BBIHY)XXICHHOC H3JTYUYCHHUC.

Y CTpoicTBO M MPUHIIMIT pabOTHI J1a3epa

7.2.5

TexHHUeCKHE YCTPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CHEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HaGmronenue

JINHENYAaTOr O CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONMIOACHHUS W PErUCTPALUU

SJIEMECHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  paguOaKTUBHOCTU.  ONBITHI
Pezeppopna mo ompeneneHuro cocraBa
paavoakTuBHOrO  u3nydenus. (CBolcTBa
anb(da-, 6era-, raMMa-u3ydeHus. BiausHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHN3MbI

7.3.3

OTtkpbiTHE MIPpOTOHA U HEUTpOHA.
Hyxnonnas monens sigpa ['eitzenOepra —
NBanenko. 3apsan sapa. MaccoBoe 4uncio

sapa. M3oTonsl

7.3.4

Anbda-pacnaz. DNeKTPOHHBIN u
MIO3UTPOHHBIN Oera-pacma. lNamma-
U3ITy4YCHUE. 3akoH paZlnOaKTHBHOTO

pacriaga

7.3.5

OHeprus cBs3U HYKJIOHOB B siipe. SlnepHble

cunbl. Jledekt Macchl siapa

7.3.6

SAnepHsle peakuuu. JleneHre U CUHTE3 sAEp

7.3.7

SAnepusiit peaktop. TepMosaepHbIl CUHTES.
[IpoGmeMbl W  TEPCHEKTHBBI  SACPHOU
OHEPreTUKU.  ODKOJIOTMYECKUE  ACITIEKTHI

SIICPHOM HEPTETUKU

7.3.8

DJIeMEHTapHbIE  YaCTHUIIBI. OTKpbITHE
[IO3UTPOHA. @yH1aMEHTAIIbHbIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpPOMCTBA:  JTO3UMETP,
Kamepa BuibCcoHa, sAIEpHBIA pPeEakTop,

aroMHas bomOa

7.3.10

[Ipaktnueckue pabotel. HccnmemoBanue

TPEKOB YaCTHII (TI0 TOTOBBIM (hOoTOTpadusiM)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3B&3mnoro nHeba. CosBesnmus, sipKue

3Bé3I[BI, JIaHCThI, X BUAUMOC IBUKCHUC

8.2

Conueu”ass cucrema. llmaHersl 3eMHON

T'PYIIIIBI. IInaHETBI-TUTaHTHI U UX CIIYTHUKH,




KapJIMKOBBIC IIJTaHCTHI. Marigle TCIa

COJIHEUHOU CUCTEMEI

8.3

Comnne, dotochepa u  armocdepa.

CoHeuHast akTHBHOCTD

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

3BE3AbI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBeTUMOCTb, PaJINyC, TEMIIEpATypa, UxX
B3aUMOCB:3b. JlMarpamMma «CIEKTPaIbHBIN
KJIaCC — CBETUMOCTBY». 3BE3ALI IJIABHOU
IIOCJICAOBATEIIFHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTBY JUIST 3BE31 TJIaBHOU

OCICA0BATCIIBHOCTU

8.6

###Par###BuyTpennee  cTpoeHue  3BE3.
COBpeMeHHBIe MMpCACTABJICHUA (6]
NPOUCXOXIeHNH © dBomouun ConHia u

3BE31. DTanbl )KU3HU 3BE3]I

8.7

Mineunsii  IIyre — Hama ['amakTuka.
CnupanbHas CTpPYKTypa lNanaktuku,
pacupeneineHue 3BE31, rasa MW IBUIM.
Ilonoxxeune wu nBuwxkeHue ComHIla B
lanaktuke. Ilnockas u  cdepuueckas

MHOJICUCTEMBI | aJlTaKTUKH

8.8

Tuner ramaktuk. PaguoramakTwkn U

KBasapbl. YEpHBIE ABIPHI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmmpenune — BceneHHOM.
3akon XaOb6na. Pa3Oeranue rajgakTHK.
Bospact u pammyc BceneHnHoi, teopus
Bonpmioro B3peiBa. Mojgens  «ropsueit

Bcenennony. PenukroBoe usinyueHue

8.10

MacmtabHast ~ cTpyktypa  BceneHHoi.
Meraranaktuka. Hepeménuple mpooOieMbl

aCTPOHOMUH




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

. MsakumeB I'.4l. ®uzuka. 10 xmacc. Yueb. mansa o6meoOpa3oBaT. opraHu3ammii: 6a30BbIi

yposenb / I'.51. Mskumes, b.b. byxosues, H.H. Cotckwuii; mox pen. H.A. ITapdentbeBoii —
M.: [Ipoceemenne, 2016. — 416 c.: un. — (Knaccuueckuii Kypc).

. Msxumes I'. 5. ®usuka. 11 xmacce: yueb. as obmeoOpazoBaT. opraHu3aluii: 6a30BbIi

ypoBeHs / I'. SI. Msxumes, b.b. byxosies, B.M. Yapyrun; nox pea. H.A. TlapderTreBoii.
— 3-e u3a. — M.: Ilpocsemenue, 2016. — 432 c.: [4] 1. nn. — (Knaccuueckuit Kypc)

. ®usuka. DnexkTpoHHbIi coopHuk 3a1ad. 10-11 kmaccer / Coct. bnonckuii C.I1., OXxpuMeHko

H.A., Camopokoga E.B. —T'OY AIIO «IOHPUAIIO». — Houeuk: Ucroku, 2021.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

N

@0

o

10.
11.
12.

13.
14.

15.

Konnenmust mnpernogaBanust ydeOHOro mpeamera «@Du3uka» B 00pa30BaTEIbHBIX
OpraHu3aIMsAX Poccuiickoii denepanuu, peaTU3yIOIINX OCHOBHBIE
o0mieoOpa3oBareibHble  MPOTPAMMBI,  yTBEpXkJACHHas  pemienneMm  Komneruu
MunucrtepctBa npocBerieHus: Poccutickoit @enepamuu ot 3 gexadbpst 2019 roga Ne mk-
4BH;
WHCTpYKTUBHO-METOAMYECKHE  pPEKOMEHJAMM [0  pealu3aluu  (enepalbHbIX
TOCYy/IapCTBEHHBIX ~ OOpa3oOBaTENbHBIX  CTAHAAPTOB U  (eAepalbHBIX  OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM B 00pa3oBaTeNbHBIX opranm3anusx Jlonenkon HapomHoit
Pecniy6nuku B 2023-2024 yuebnom rony (ITucemo MunucrepcTBa 06pa3zoBaHus U HAyKd
Honenkoit Hapomnoit Pecriyomuku ot 30.05.2023 Ne 2924/06. 1-28)
®denepanpHas pabodas nmporpamma ooO1ero odpazopanus «Puznkay» (6a30BbIi YPOBEHB)
(mms 10-11 kiraccoB 00pa3oBaTeNbHBIX OPTaHU3AIINN.
Meroanueckuii xypHan «O06pa3 nerictBusi». — URL: https://od-instrao.ru/
Hns yuutens Ha mnoptane «EawmHOoe comepkanume oOmiero oOpa3oBaHHUsS» B pasfene
«Meromnueckue wmatepuanb» (https://edsoo.ru/metodicheskie-materialy/) pa3mereHs
CIIEAYIOIINE METOAMYECKUE TOCOOUS U PEKOMEHIAINN:
JlocTukeHre MeTalpelIMETHBIX pe3yabTaTOB B paMKaX H3Y4YEHHs] MPEIMETOB
€CTeCTBEHHO-HAYYHOTO OJioka (OCHOBHOE o0miee 0Opa3oBaHUE): METOIUYECKUE
pekomenanun. — ®I'BHY «MCPO», 2023. — 136 c.
®dusuka. Peanuzanus tpedoBanuit @I'OC cpennero o0iiero oopa3zoBaHus: METOANYECKOE
nocobue mis yuutens. — DI'BHY «MCPO PAOy, 2022. — 53 c.
http://www.school.edu.ru - odunnanbHBINA CEpBEP POCCHIICKOTO MIKOJIHHOTO 00Pa30BAHMSI.
http://festival.1september.ru — dectuBanp negarorudeckux uaei «1 ceHTIOps» — camblid
MaccoBBIl meparoruueckuii ¢popym B Poccun, KOTOpBI aeT BO3ZMOXKHOCTH KaXKIAOMY
YUUTEII0 MPEACTaBUTh CBOIO IE€IarorH4ecKylo HJC0, OMyOIMKOBaTh COOCTBEHHBIE
METOJIMYECKUE pa3pabOTKU, TOJECIUTHCA C KOJUIETAaMH CBOMMH TIPEJCTABICHUSMU O
MpernojaBaHuu.
®enepanbubie padoune nmporpammsl. — URL: https://edsoo.ru/rabochie-programmy/
Meroandeckue nocodus u pekomenaanuu no gusuke. — URL: https://edsoo.ru/mr-fizika/
Metoaudeckue  BuUaeoypoku (B ToM  uymcne, mno  ¢wusmke). —  URL:
https://edsoo.ru/metodicheskie videouroki/
Metonudeckue uatepaktuBHbie keiickl. — URL: https://edsoo.ru/metodicheskie kejsy/
Buprtyanpasie nmabopaTopHble W TIpaKTHYecKWe paboThl Ha yriayOJ€HHOM YpOBHE
OoCcHOBHOTO obOmero oopazoBanus. — URL: https://content.edsoo.ru/lab/
Marepuansl mo BompocaMm ¢GopMmupoBaHus (PyHKIIMOHANBHOW TpamoTHOCTH. — URL:
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

. https://www.metod-kopilka.ru/fizika.html — Bugeoypoxu, mpe3eHTanuu, KOHCIIEKThI, TECTHI,

TUTAHUPOBAHUE U JP. MaTepUANIBI IO (DU3HKE.
http://sverh-zadacha.ucoz.ru/index/0-76 — yueGHbIe GUIBMBI IO (HU3UKE 11O PA3CIIAM.
http://metodportal.ru/articles/srednjaja-shkola — meToguaeckwmii mopras.
https://simplescience.ru/collection/video — hu3nvecKre OMBITH B OBITY.

Hudpossie oOpazoBaTenbHbIe pecypchl 1 UHTEpHET-pecypChl:
but6mmoreka LIOK https://m.edsoo.ru/7f41a4a6

2. bubmuoteka I{OK https://m.edsoo.ru/7f4181ce

AN

. http://www.riis.ru — MexaynapoaHas o0pa3oBaTelibHasi aCCOUAIN. 3aja4H — COJICUCTBUE

pa3BUTHIO 00pa30BaHUA B PA3TUYHBIX 00JIACTSX.

https://www.metod-kopilka.ru/fizika.html — Buneoypoku, npe3eHTamnuu, KOHCIIEKThI, TECTHI,
TUTAHUPOBAHUE U JP. MaTepUANIBI IO (DHU3HKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — yueOGHbIe pUIBMBI 110 (HU3UKE 10 pa3aeiiam
http://metodportal.ru/articles/srednjaja-shkola — meToaudeckuii mopran
https://simplescience.ru/collection/video — ¢hu3nvIecKre OMBITH B OBITY.
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