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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIEMIINK TpernofaBaHus ydueOHoro mpeamera «Dusnka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Copepxanue mnporpamMmbel 1O (U3MKE HANpPaBIEHO Ha (OpMHpOBaHHE
€CTECTBEHHO-HAY4YHOM KapTUHBI Mupa oOyuatomuxcs 10—11 kinaccos npu oOyueHun
uX (Qu3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, NPEAMETHBIM U METANpPEeIMETHBIM pe3yibTaTaM OOy4EHHUs, a TAKXKe
YUUTBHIBAET HEOOXOAUMOCTbh peaIN3alUl MEXKIPEAMETHBIX CBA3€H (QU3MKH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
1IN U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl  OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIE, METalpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

. IUIAaHUPYEMBIE PE3yJbTaTbl OCBOCHHSI Kypca (PU3MKM Ha 0a30BOM
YPOBHE, B TOM YHCJIE NPEAMETHBIE PE3YJIbTATHI 110 I0j1aM 00YyUEHUS;
. coJiepkaHue yueOHoro npeamera «@usuka» 1o rogam o0ydeHus..

®dusuka Kak Hayka o Haubojiee OOUIMX 3aKOHAaX MPUPOJIbI, BHICTYIAs B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoapHBIN Kypc GU3NKN — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHUEH, OHOJIOTHEMH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUM B Chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MTOJIYYEHHs] HOBBIX MATEPHAJIIOB C 3aJaHHBIMH CBOMCTBaMHM W Apyrux. M3ydyenwue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTHHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAYYHBIA METOJ
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUIM.

B ocHoBy kypca ¢usuku miis ypoBHS cpeaHero oOiiero oOpa3oBaHHUS
IIOJIOKEH PAX HIEH, KOTOpPhlE MOYKHO pacCcMaTpuBaTh Kak IPUHIMIBI €T0
ITOCTPOCHMUS.

Hoesn yenocmumocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (PU3UKU
oObeAMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
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dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. E€ peanuzanusi NpearoNaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU MpoOIeMamMH.

Hoess npuxnaowoii  nanpasiennocmu. Kypc @usuku mnpesarnosaraet
3HAKOMCTBO C HIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTHYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peanuszyercs TMOCPEICTBOM BBEICHUS DSJIEMEHTOB
cCollepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCY>KIEHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

Crep’HEBbIMU 3JIEMEHTaMU Kypca (DU3MKH Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SABIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTpOeHUsI GU3NYECKON TeOpuH, poiid (GyHIaMEHTAIBHBIX 3aKOHOB H
TIPUHITUTIOB B COBPEMEHHBIX MIPEICTABICHUSX O MPUPO/IE, TPAHUIIAX PUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-eSITENPHOCTHBIN TIOJIX0/] B Kypce (PU3UKU pean3yeTcsl MpexkKe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIIMXCs.
Jl71st 6a30BOr0 YpOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B ITpOrpamMme
no (¢u3uKe OOBEAMHEHBI B OOLIMI CIUCOK YYEHHYECKHUX IMPAKTUYECKHX padoT.
Boijenenre B ykazaHHOM TMepeyHe JIa0OpaTOpPHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCsi OBJJCHHE OOYYAIONIMMHCSI YMEHHSIMH TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bbonbiioe BHUMaHuE yeisieTcs penieHnio pacu€THRIX U KaYeCTBEHHBIX 3a71ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISTFOTCS 337a4M C SIBHO 33JJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U WHTErpUpys 3HaHUS U3
pa3HbIX pa3nenoB. /[ KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKaroulei
KU3HH, TpeOyronue BbhIOOpa (HU3UYECKOW MOAECNU g CUTYyallMd MPaKTUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k marepuaiabHO-
TEXHUYECKOMY 00€CTIeueHnI0 y4eOHOT0 TIpoiiecca 0a30BbIil ypoBeHB Kypca (pu3uku
Ha YpOBHE CpeAHEero oOIero oOpa3oBaHMs JOJDKEH H3ydaThCsl B YCIOBHUSIX
MpEeIMETHOr0 KaOuHeTa (U3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3MKU JOJDKHO OBITh
HeoOXxouMoe J1abopaTopHoe OOOpy/IOBaHUE JJIS BBITIOJHEHUS YKa3aHHBIX B
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nporpaMmMme Mo (pu3uKe yYeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy0BaHUE.

JleMoHCTpalinoHHOE 000pyAoBaHue (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil Maiis
UCCJEIOBAHMUS  M3Yy4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, HMIUPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHU.

JIabopaTtopHoe 00OpynOBaHHE [JIsl YYEHHYECKUX MPAKTHUECKHX padoT
(dopMupyeTcsi B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. Temarnueckue KOMIUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUS PU3UKHU B 001IEM 00pa30BaHUHU ABIISIOTCS:

. (dbopMHpOBaHHE MHTEPECA U CTPEMIICHHSI 00ydaroUuXcsl K HAyYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEJCTABICHUN O HAaydyHOM METOAEC TMO3HAaHUS U
dhopMUpPOBaHUE UCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yueHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUEe YMEHUN OOBICHATH SBJIECHUA C MCIOJIb30BAaHUEM
bu3MYecKuX 3HAaHUN U HAYYHBIX JJOKA3aTeNbCTB;

. dbopMupoBaHUE MPEACTABICHUI O pOJIM (PU3UKU JJISI Pa3BUTHUS JIPYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHre 3TUX 1ieJiel 00ecreunBaeTCsl PEIICHUEM CIIEIYIONUX 3a/1ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

. NpUOOPETEeHUE  CUCTeMbl 3HAHUM 00  00mMX  (U3HMYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOpUSIX, BKIIOYAS MEXaHHUKY, MOJICKYISPHYIO
(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTpO(U3UKY;

. dbopMUpOBaHUE YMEHHN NPUMEHSATh TEOPETUUECKUE 3HAHUS IS
OOBbsSICHEHUS (PUBMYECKUX SIBJICHUN B MPUPOJAE W IJI MPUHITHS MPAKTUYECKUX
PEIIECHU B MOBCEAHEBHOM KU3HH;

. OCBOCHHE CIIOCOOOB pEIICHUS PAa3IUYHBIX 3a7a4 C SIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0, 3ajiay, MOAPA3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3JaHHEe
(bU3UYECKON MOJIeIH, aIeKBAaTHON yCIIOBHUSM 3aa9H;

. MOHUMaHUe (PU3NIECKUX OCHOB U MPUHIIUIIOB ICUCTBHUS TEXHUIECKUX
YCTPOMCTB Y TEXHOJOTUYECKUX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;
. OBJIQJICHUE  METOAAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS U

npoBefieHUsT  (QUBMYECKUX  OKCIIEPUMEHTOB, aHalu3a M HMHTEpIpeTaluu
nH(popMaIu, onpeiesIeHus J0CTOBEPHOCTHU MOJTYUYSHHOTO pe3yJibTaTa,;

. CO3JIaHHE YCIOBUI IS pa3BUTHSA YMEHUHI MIPOEKTHO-
HCCJIEN0BATEIILCKOM, TBOPUYECKOMN AESITEIIBHOCTH.
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Ha usyudenue ¢usuku (6a30BbIii ypoOBEHb) Ha YPOBHE CpeIHEro OoOIIero
oOpa3oBanus otBoautcs 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HECINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemymaraemeiii B mporpamme 1o (HU3WKe TMepedeHb JTabOpaTOPHBIX H
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoOBeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX
O0COOCHHOCTEH 00yJarOIIUXCS.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3nen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupone. HayuHnble METOIBI NTO3HAHUSA OKPYXKAIOILIETO
Mupa. Posb 3kcriepuMeHTa u TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenvupoBanue (pU3NYECKUX SBIEHUN M mpoueccoB. HayuHbie rumotessl.
dusznveckre 3aKOHbI U TEOPHUH. |'paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B HOpMUPOBAHMM COBPEMEHHOM HAyYHOW KapTHHbI
MUpa, B IPAKTUYECKOU EATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBele U UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEILHOCTh MEXAHUYECKOI'O JIBHYKEHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemernienune, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABMXEeHHE. ['paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EepEeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonmuuennoe naBuxkeHue. JIBMkeHHME MATEpUAIBbHOW TOYKU 10
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W TNPAKTHUUECKOE MPUMEHEHHUE: CIHUIOMETP,
JIBI>KCHUE CHAPSIOB, IIETTHBIE U PEMEHHBIE TIepeadun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, ULTFOCTPAM KHHEMAaTHYECKUX XapaKTePUCTHUK
JIBYDKCHUS.

[IpeobpazoBanme NBUKEHUN C UCTIOJb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwkeHusi Tena, OPOIIEHHOTO TMOJA YIioOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUS.

HanpasneHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
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N3yuyeHne HEpaBHOMEPHOIO NBUKEHUS C LEIBIO ONPEAECICHNS] MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUS MEXKIYy MNYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutenbHOCTH  [amumnes. IlepBeii  3akoH  HproToHa.
HNHepunalibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOW TOYKU. TpeTuii 3akoH Hpr0TOHA 1Sl MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHOro TtaAroteHus. Cuna TsbkectH. llepBasg kocmuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (1okos, ckoyibkeHus1, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[locTynarenpbHOE M BpallaTeIbHOE IBXKEHHE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpamieHusd. llnewo cuibl. YcnoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHuueckre yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: IMOIIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuM.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CroxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECUS TBEPAOTro Tesa. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomoi

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAKOLIMX B NPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HUccnenoBanne ycimoBUM paBHOBECHA TBEPAOrO Tejla, HMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3axoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe maTepuanbHOM TOUYKHM (Teja), CUCTEMbl MaTepHaTIbHBIX TOYEK.
NmnynbC CUlbl 1 U3MEHEHHWE HMIYJbCa Tejla. 3aKOH COXPAHEHHUSI HMMITYJIbCA.
PeakTuBHOE IBUKECHHUE.



Pabora cuiibl. MOIIHOCTH CUIIBL.

Kunernyeckass sHeprusi maTepuaibHOW TOUKH. TeopemMa 00 W3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMUpOBaHHON NPYKUHBL. [ToTeHITMaNbHAS SHEPTHS Tela BOJIM3H MOBEPXHOCTH
3emun.

[loTeHnuanbHple W HEMOTEHIMaNbHble  cwiibl.  CBsi3b  pabOTHI
HEMOTEHINAIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOW SJHEPTUH CUCTEMBI TEJ. 3aKOH
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

Ilepexoa MOTEHIIMATBHON YHEPTUHM B KWUHETHYECKYIO U OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW dHEPTrUu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pasznes 3. MousiekyasipHasi pU3NKa U TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddys3us. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KXUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.

Mopens wupeanbHOro rasa. (OCHOBHOE YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HACaTbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEel KWHETUYECKOW HHEpPruu TEIUIOBOro JBIKEHHMsS dactul] rasa. [llkama
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MenpaeneeBa—KianerpoHa.
3akon JlanbToHa. M3ompoueccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpPOMCTBA W NPAKTHUYECKOE NPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.
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OmnbiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogpens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPpUpoay JaBICHUS T'a3a HA CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS HJICAJIBHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Ornpenenenue mMacchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUI
00BbEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEKy ITApaMETPAMU COCTOSTHUSA Pa3PEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmoanHamMuueckass cucreMa. BHYTpEHHSIS SHEPTHsST TEPMOANHAMUYECKON
CUCTEMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 amuabatHOM mpouiecce. IllepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B IPUPOJIE.

TennoBble  mammHbl.  [IpUHOMOBI  AEHCTBUS  TEIUIOBBIX  MAlIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBbIX MaimuHax. KodpuiueHT moie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JEUCTBUS. DKOJIOTHYECKUE TTPOOIEMBI TEIJI0IHEPT € TUKH.

TexHuyeckne yCTpoWCTBA M MPAKTUUECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEH 2HEPruu Teja MpPU COBEPIICHUM PaOOTHI: BBLIET
npoOkK u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUICOJEMOHCTPAIINS).

N3menenune BHyTpEeHHEH sHEpTUH (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OnpIT 1O anuabaTHOMY pACIIMPEHUI0 BO3ayXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu mapoBoii TypOWHBI, ABUTATEINS BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenbHON TEITTOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl
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[Tapoo6pa3oBanue u kKoHaeHcanusa. Vcmapenue n kuneHne. AOGCOTIOTHAS U
OTHOCUTEIIbHAs BJIAXHOCTh BO3ayxa. HaceimeHHsli map. YpaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

Tsépmoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeTbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHue TermioBoro danaHca.

Texnuueckue ycTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU MOJIYYCHHUS] COBPEMEHHBIX MaTE€pUasoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHUKEeHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust U IJIABJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIIOB.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepeHne OTHOCUTENbHOW BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. JDiaekTpoaMHAMMKA

Tema 1. dnekmpocmamuxa

ONeKTpu3alus Tell. JJEKTpUYEeCKUd 3apsan. J[Ba BUIA SIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbli 35IeKTpUYECKU 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTh — 3iekTpuueckoro mojs.  [IpuHiun
CYHEPIIO3ULIUN BJICKTPUUYECKUX TMOJIeH. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrtpocratmueckoro  mojs. [lorenmman.  PasHocTh
MOTCHIUANOB. [IpOBOAHWKM W JNUANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
Jvanexkrpryeckas MPOHULAEMOCTb.

DNeKTpo€MKOCTh. KoHieHCATOp. DIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPA.
DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

TexHuyeckne yCTpoHMCTBA M IPAKTHUYECKOE NPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMII IEUCTBUS SJIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.
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3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLAIu
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUIECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepenune 35eKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABIKYIIIASl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHMKA TOKA.
3akoH Oma 11 ONMHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIkaHueE.

DIJIEKTPOHHAs ~ MPOBOJAMMOCTH  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku.  CoOCTBEHHass U TPUMECHass  MPOBOAUMOCTH
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [omynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs: AUCCOUALNS. DIEKTPOIH3.

DNeKTpU4ecKuii TOK B ra3ax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckne YCTPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHE: aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa M HAMPSIAKECHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX TPOBOAHUKOB OT IJIMHBI,
MJIONIAY TTOTIEPEYHOr0 CEUCHUSI U MaTepHrala.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[IpsiMmoe wu3MepeHue JIEKTPOABMXKYIIEH cuibl. KoOpoTkoe 3ambikaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yyeHne cMEIaHHOTO COeIMHEHUS] PE3UCTOPOB.

N3mepenne 3neKTpOoABMKYILEH CHIIbI HCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONIPOTHUBIICHUSI.
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Hab6nronenue anektponmsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca gusuku 6a30Boro ypoBHs B 10 kimacce OCyIIeCTBISIETCS C
Y4ETOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C M3yYEHHEM METOJOB HAYyYHOI'O
MO3HAHUA: SIBJICHWE, Hay4YHbIA (pakT, Trumnotesa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHUe CHUCTEMbl YpaBHEHUM, JWHEHHas QyHKIHS,
napabosa, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IMPOCKIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusa: mexanndeckoe IBWKEHUE B KUBOW mpupoae, nuddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: THCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHNE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEINIOBBIE CBOMCTBA TBEPABIX TEJI, KUJKOCTEH U Ta30B,
AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHYECKAass  JUCCOLMAIuS,
rajbBaHUKA.

l'eoepagusa: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeodpa3oBaHUe JBUKEHUN C UCIOJ30BAaHUEM MEXaHHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTUE), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YHCJI€ HAaHOMATEpHalOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KUIACC

Pa3znen 4. JiaeKTpoaAMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctostHHble  MarHuThl.  B3auMoJeiCcTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM MHAYKUMH. KapThHAa JMHWKA MarHUTHOU
WHYKIINH TOJISI TOCTOSSHHBIX MarHUTOB.

MarautHOE mMoOJIe TPOBOAHHUKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MarHMTHOTO TOJISI JJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKHA ¢ TOKOM. OnbIT DpcTena. BzanmoeiicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.



13

Cuna Jlopeniia, €€ MOAyJ b U HanpaBJieHue. J[BuxkeHre 3apssKeHHOM YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibr Jloperra.

SIBneHne HneKTpOMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBMKYIAsl CUJa HWHIAYKIUU. 3aKOH 3JIECKTPOMArHUTHOU
nHayKuuu Papanest.

BuxpeBoe »snektpuueckoe moje. DIEKTPOABMKYIIAS Cula HUHAYKIUU B
MIPOBOJHUKE, IBHXKYILIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh. SIBIIEHME CaMOMHIAYKUHMH. OJEKTPOABIXKYIIAS CHIIA
CaMOWHIYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpoOHWCTBA M NPAKTHUYECKOE IPUMEHEHHE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3aumogericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHOU UHAYKIIUU.

[Ipasuo Jlenua.

3aBUCUMOCTD AJIEKTPOABUKYILECH CUIIbI HHAYKIIUA OT CKOPOCTH W3MEHEHHS
MAarHUTHOIO MOTOKA.

SIBrieHME CAMOMHIYKIIUU.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue nelcTBYS MOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Paspnes S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebGarenbnast cucrema. CBOOOJIHBIE  MEXaHWYECKHE  KOJIeOaHMUs.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy’vHHBIN MasTHUK. MaremMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHYECKHX
kosebanwmii. [IpeBpareHne sHepTU MPU TAPMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIC KOJICOaHUS B
UJICAUTHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B HUJ€ATHHOM KOJIeOaTEIbHOM KOHTYDE.
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[IpencraBienue o 3atyxaromux KojieOaHusX. BoiHy)1eHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BoiHy)A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSL.

[lepemennbiii TOok. CHHyCOMIANbHBIA NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenada u NOTpeOICHUE IACKTPUUECKOM
DHEPIUU. DKOJIOTMYECKUE PUCKHU NPU IPOU3BOACTBE IEKTpodHEepruu. Kymnbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCEIHEBHOM KU3HU.

TexHnuecKkue yCcTpoMCTBAa M INPAKTUYECKOE INPUMEHEHHE: JJIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, IMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTelnbHONM CHUCTEMbl (MPYKUHHBIM WU
MaTEeMaTUYECKUN MasITHUK).

Habnronenue 3aryxaromux KojieOaHui.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mnpu mociaeaoBaTEIbBHOM COEAMHEHUM PE3UCTOPA, KaTYLIKH
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopneinpb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MaJIbIX KOJI€OaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue NEPEMEHHOIO TOKA B LEOM M3 IOCJIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

Mexanunueckrue BOJIHBI, YCIOBHSL pacnpoctpaneHus. l[lepuon. Ckopocth
pacnpocTpaHeHus: W JUIMHa BOJIHBL. llomepeuHble M TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI M3JIyYEHHS 3JI€KTPOMATHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJIH. [I[puMeHeHne 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI pagUOCBA3H U TeNEBUAEHUS. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckue yCTpONUCTBa M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHUKE M MEIMIIMHE, pajaap,
paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.
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Jlemoncmpayuu

OO0pa3oBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebimromieecs Teo Kak HCTOYHUK 3BYKa.

HabGnronenue otpakeHus M IPETOMIICHASI MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennmm u qudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM pe30HaHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJON H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ 3JEKTPOMArHUTHBIX ~ BOJIH:  OTpa)KEHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. I[IpsAMOIMHENWHOE pacnpoCTpaHEHHE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbI UCTOUHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. IlocTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBEeTAa. AOCOJIFOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yron IOJHOTO
BHYTPEHHETO OTPAKCHMUSI.

Hucnepcus ceeta. CiaoxHblil coctaB Oenoro cBeta. LBer.

CobOuparoniie U pacceuBaromue JUH3bI. ToHKas JuH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Uutepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus cBera. JludpakiuonHas peméTka. YcCiaoBUe HaOIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyma,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTpaHEHUE, OTPAKEHUE U NPEJIOMIICHHE CBETA.
OnTuyeckue mpruodopHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnn crera.

Habnronenune nudpakiyum ceera.

Habmronenue nucnepcuu cBera.
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[Tony4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tomydyenue cnekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.
Ha6nronenue nonspusamnuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomuwl
N3mepenne nmokazarens NpeOMICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEILHOCTH

I'paHnIBl  OPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  IlocTynaTel
CIEUaIbHOW TEOPUHU OTHOCUTEIIBHOCTH: HHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13p Macchl € SJHEPTUEU U UMITYJILCOM PENSTUBUCTCKON YaCTULBI. DHEPIUs
ITOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyina [1nanka cBsi3u 3HEpruu POTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpsiTue u ucciaeaopanue pororpdexra. Onbite A. I'. CtoneroBa. 3aKOHbI
dotorpdexra. YpaBHenue DunmTeitHa st hoTodaddexra. «KpacHas rpanunay
dboToaddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoNCTBa M TMPAKTHYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(dHeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiThl Pesepdopna mo paccesHUuIO o -4aCTHII.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mnormomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BonnoBele cBoicTBa yactull. BosHsl e bponnsa. KopnyckymsspHO-BOIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.
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TexHuyeckre yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenre JJIMHBI BOJIHBI J1a3epa.
Habmoienne nmHeRvaThIX CeKTPOB U3ITyICHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
Habmronenue nuHeHyaTOro CriekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus snapa. OTKpsITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeaeneHnto cocraBa paJuoakTUBHOTO
mznyyenusi.  CpoiictBa  anbda-, Oera-, ramma-usnydyeHus.  BuausHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHEe npoToHa M HelTpoHa. HyknonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anbda-pacnaa. OJEKTpPOHHBII W TO3UTPOHHBIN Oera-pacnag. [‘amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B siape. SAnepHblie cuiibl. JledexT maccel sapa.
SnepHble peakuuu. JleneHue U CUHTES sI€ep.
Anepnsiii peakTop. TepmosiaepHbii cuHTe3. [IpoOiemMbl U TMEpPCIEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.
OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.
MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHaaMeHTallbHBIC B3auMOJACHCTBUS. EAMHCTBO (U3MYECKON KapTHHBI
MUpa.
TexHuyeckue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TunK MOHU3UPYIOUIUX YACTUII.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomul
HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

OTarnbl pa3BUTUA aCTpOHOMUHU. [IpuKiIafHOE U MUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro neba. Co3Besmus, SpkKue 3BE3MNBI, IIAHETHI, UX BHUIAMOC
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruum CosiHIIA W 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajdbHBINM KJacc —
CBETUMOCTB». 3BE31IbI TJIABHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE
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3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunstii IIyte — Hama I'anaktuka. Ilonoxxenne u aBumxenue CoiHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimupenune Beenennoit. 3akon Xa06:ma. Pazoeranne rainakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmradnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Ha6nronenust HeBOOPYKEHHBIM TJIA30M C MCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CEeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3MBI.

Ha6nronenus B Teneckon Jlynsl, manet, Maeuynoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponp Qusnku u acTpoHOMHUHM B HKOHOMUYECKOM, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYyYHOU KapTHHE MHpa, poJib (PU3HUECKOU TEOPUU B
(bopMHpOBaHUYU MPEICTABIECHUHN O (DU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBl MHUpPa B O0mIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle noHamus, CBA3aHHBIE C U3YYEHHUEM METOJO0B HAyYHOTO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (QpuU3nyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHWE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(GyHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPHl M MX IMPOEKIMH HA OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: snextpuyeckue SBICHHUS B JKUBOM NpUpOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOMW MPUPOJIE, IEUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAILINYECKAsE CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAIITMYECKON PEIETKH, CIIEKTPaIbHBIN aHAU3.

l'eoepagusa: ™arHuTHBIE TOMIOCa 3€MJIM, 3aJ€KH MArHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMJIICTPSCCHUIA.

Texnonozcusa: IJHMHUM DIEKTPONEpPENAdY, TEHEPATOP IMEPEMEHHOTO TOKAa,
AIEKTPOABUTATENb, WHAYKLUMOHHAA II€4Yb, pPAnap, PaIHONPUEMHHK, TEIEBU30D,
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anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJOKOHHAS ONTHKA,
COJTHeuHas Oatapesi.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA TPOI'PAMMUBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydyeOHOro mnpenmera «@Pu3nKa» Ha ypOBHE CpPEIHEr0 OOIIETro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS YueOHOT0 npeaMera « DU3uka» JOJKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAXKIAHCKOM TO3UIIUU 00YUAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JICSTEILHOCTh B MHTEpPECAX TPa’KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpPraHU3alINY;

YMEHHE B3aUMO/JICUCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpak1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHKECHHSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOI'O TBOPYECTBA,
pUCyIero (pu3nYecKoi HayKe;

5) Tpy10BOT0 BOCIIMTAHUSI:

WHTEpPEC K pa3MyHbIM chepam MpoPecCHOHATBHON NesATEeIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;
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TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00IaCTH
(U3HKYM Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

C(OPMHUPOBAHHOCTD JKOJOTMYECKON KYJIBTYpPhl, OCO3HAHUE TIOO0AIBHOTO
XapakTepa IKOJOTHUECKUX MPooIIeMm;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOLIEH CPEJIC HA OCHOBE
3HAHUS eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHre OIbITa ACATSIHHOCTH JKOJOTUYSCKOW HAIpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH 10 QU3HKE,

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HaHWE IICHHOCTH HAy4YHOW JCSITeIbHOCTH, TOTOBHOCTh B TIpOIECCE
U3y4eHHUs (PU3HKH OCYIIICCTBIIATH MPOSKTHYIO U UCCIICA0BATEILCKYIO ICATEIBHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTebHbIE YHMBePCAIbHbIE YUeOHbI€ el CTBUS

Ba3oBble Jioruyeckue aeiicTBUS:

caMoCTOSITENNbHO ~ (DOpMyNIHpOBaTh W aKTyalIM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEETATh WENHU JESATENbHOCTH, 3a/laBaTh MapaMeTpbl W KPUTEPUU UX
JOCTUKECHMS,;

BBISIBJISITH  3aKOHOMEPHOCTM M IMPOTUBOPEUYUS B  PACCMATPUBAEMBIX
bu3MYeCKUX SIBICHUSIX;

pa3pabatbiBaTh IJIaH peIIeHUs MpoOJieMbl ¢ YYETOM aHAIM3a UMEIOLIUXCA
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JESTEIbHOCTb, OLICHHBATh COOTBETCTBUE
pe3yIbTaTOB LIETISIM, OLIEHUBATH PUCKH MOCIICCTBUHN 1eATEeIHLHOCTH;

KOOPAMHHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBUSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Bba3oBble uccienoBareibckue 1eiCTBUS:

BIIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBHIMHU TMOHSATHUSMU M METOJaMU
(bu3nYecKoil HayKH;

BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEIOBATENBCKON U MPOESKTHON AESITETbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOUCKY
METOJIOB peUIeHHs 3a7ad (PU3UYECKOTO COJCP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQJIETh BUJAMHU JI€ATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;
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BBIABJISITh MPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPKICHUM, 3a71aBaTh MapaMETPbl U KPUTCPUH PEILICHHUS;

aHaJIM3UPOBAaTh TOJIYYEHHbIE B XOJE€ pEIICHHUS 3aJa4d pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh U (OpPMYJIHpPOBAaTH COOCTBEHHBIC 3aJladyd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MTPUOOPETEHHBIN OMBIT;

YMETh TIEPEHOCUTHb 3HaHUS MO0 (U3MKE B MPAKTUYECKYI0 001acTh
KU3HEIEITeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JI1aCTeH;

BBIJIBUTATh HOBBIE UJCH, NPEJIaraTh OpUriHaIbHbIE MMOAXOAbl U PEIICHHUS;

CTaBUTh IPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE albTEPHATUBHbBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJICTh HaBBIKAMU TMOJTy4eHUs] MHGOpMauu (GU3NIECKOTO COJICPHKAHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIISTh IOUCK, AaHAIMU3,
CHUCTEMATH3alMI0 M UHTEPIpETaNi0 MHDOpPMalMK Pa3IUYHbIX BUAOB U (HOpM
MPEJCTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTh HHPOPMAIIUH;

UCIIOJIb30BaTh  CpPeACTBa MHGOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3aJ1a4 ¢ COOI0ZICHUEM TPEOOBAHMM IPTOHOMUKH, TEXHUKU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HUH(OOPMAIMOHHOU
0e3011aCcHOCTH;

co371aBaTh TEKCTHhl (PU3UYECKOTO COJCpKAaHUA B PA3IUYHBIX (dopmarax ¢
y4€TOM Ha3HayeHUsI HH(POpMAIIMK U 1IEJIEBON ayIUTOPUH, BBIOMpasi ONTUMATILHYIO
dbopmy NpeacTaBiICHUS U BU3yaIu3aluu.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

OCYUIECTBJISATH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHEYPOUHOU A€ TENBHOCTH;

pacno3HaBaTh MNPEANOCBUIKM KOH(DJIMKTHBIX CHUTyalMd M  CMSAr4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOKO TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

[IOHUMATh M UCIIOJIb30BaTh NIPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaIbHON
paboTHI;

BbIOMpATh TEMATUKy W METOIbl COBMECTHBIX NIEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh 1€IM COBMECTHOM  JIE€ATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpeneniarb pojaud ¢ Y4ETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;
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OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa M KaXKIOr0 YYaCTHUKA KOMaHIbl B
OOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh HUAEH C IMO3ULHH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCaJbHbIE YueOHbIEe AeiCTBUSA

Camoopranusanus:

CaMOCTOSTENIbHO OCYILECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JaCTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSTENIbHO COCTAaBJISTh IUIAH PEIICHUS PACUETHBIX U KaYeCTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS IPAKTUYECKON pabOThl C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TIPS IITOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBATH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 3a PEIICHHUC;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO M TMPOSIBICHUIO JPYAHMIMH B 00JacTh
(bU3HUKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JESATEIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM;

BJIQJCTh HABBIKAMHM  TIO3HABATEIbHONW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBbIX JIEUCTBUM M MBICIUTEIBHBIX TPOIECCOB, HMX PE3yIbTaTOB H
OCHOBAaHUIA;

HCITOJTH30BaTh MPUEMBI peIICKCHU IS OIEHKH CHUTYyalluH, BHIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHWBATh PHUCKH W CBOCBPEMCHHO TNPUHHUMATH PEIICHHUS IO HX
CHW)KCHHUIO;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TIPU aHAIW3€ pPE3yJIbTaTOB
NEeSATEeTLHOCTH;

NPUHUMATh Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apTyMEHTBI JPYTUX TPHU aHAIM3Ee Pe3yJbTaTOB
NeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce moctuxkeHus: TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no (¢u3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHUS Yy 00ydaronuxcs
COBEPIIICHCTBYETCS AOMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar afo A
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HaHU, BKIFOYAKOUIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHME, BUACTh HANPABICHUS PA3BUTHSA COOCTBEHHOW 3MOLMOHAIBLHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJECHHE, CIOCOOHOCTh aJalTUPOBAThC K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO LIEIU U
yCcrexy, ONTUMH3M, MHHUIMATHUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEM;

ASMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh NOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTBIBaTb €ro IpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPauMBATh
OTHOUIEHUS! C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh MHTEPEC W pa3peliarh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kjacce mpeaMeTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MECTO (pU3MKH B (HOPMUPOBAHHH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON JAEATECIBHOCTH JIOIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUsS] HM3YyYEHHBIX (PU3MUECKUX MOJeNei:
MaTepuagbHas TOUKa, HHEpLUaIbHAsl CUCTEMa OTCUETA, aDCONIOTHO TBEPAOE TETIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3aps]l IPU pelIeHUU PU3NIECKUX 3a/1ay;

pacno3HaBath (hU3MUECKUe SIBICHHS (ITPOLIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TECOPUM CTPOEHMs BEIECTBA U
AIEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CBOOOJHOE TAZ€HUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPLIMS, B3aUMOJICUCTBHE
Ten, aud@ys3usi, OpOyHOBCKOE IBUKEHUE, CTPOEHHUE KUAKOCTEH U TBEPABIX Te,
U3MEeHeHre o0béMa Tel MpPU HarpeBaHUM (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAILIM3AlMs, KUIICHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIEHUE JABJICHHS Ta3a MPU €r0 HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSA3b MEXIy IapaMeTpaMH COCTOSIHUS Ta3a B M30MPOLECCaX, DJIEKTPU3ALMSA TEll,
B3aMMO/ICCTBUE 3aPSJI0B;

OINUCHIBATh MEXAHUYECKOE NIBM)KEHHUE, MCHOJb3ys (U3NYECKUE BEITUUYMHBI:
KOOpAMHATA, IyThb, MEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KHHETHYECKasi YHEPrus, NOTCHIHAIbHASI HEPIUsl, MEXaHUYeCKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU ONHCAHWU TMPABUIBHO TPAKTOBATH
(bu3NYeCKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMUIIbI,
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HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE NAHHYIO (U3UYECKYIO BEIMYUHY C JAPYTUMU
BEITUYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBbIE CBOWCTBA TEJ M TEIJIOBBIC SIBICHUS,
UCTIONIB3Ysl (M3UYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrys XaOTUUYECKOTO JBIKCHUSI MOJICKYJ, CpeAHEKBapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMOJE3HOr0 JCUCTBUS TEIUIOBOTO JBUTATENsl; MIpPU OMUCAHUU
NpaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOJIB3YEMbIX BEIWYMH, HUX
00O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMUMHAM;

OMKCHIBATH U3YUECHHBIE DJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUH 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD MOJISA, MOTEHIMAJ, Pa3HOCTh MMOTEHIMAJIOB,;
NPy OINUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUU CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHMS] U EJUHUIIBI, YKa3biBaThb (HOPMYIIbI, CBSI3BIBAIOLINE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE MPOIECCHl U ABJICHUS, UCTIONB3Ys (HU3NUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPaHCHUSI MEXAHUYECKOM DHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
OPUHITUI CYNEPIIO3UIIMA CHJI, TIPUHIUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUSI BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW 3HEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIUIBI JACHCTBHUS MaIlMH, TPUOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inuarh YCJIOBHUS WX O€30MacCHOTO HCIIOJIh30BaHUS B
MMOBCEHEBHOM JKU3HMU;

BBIMIOJHATh SKCIEPUMEHTHl MO0 MCCJICIOBAHUIO (PU3NUECKUX SIBICHUU U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBaTh IpodIeMy/3a1ady U TUIOTE3y Y4eOHOIr0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBJISTH MPSIMbIE M KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BETUYNH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCIENOBATh  3aBUCHMOCTH  MEXIYy (OU3NYSCKUMU  BEIMYUHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMUMH B BUJIE
Ta0uIl U TpadMKOB, JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICI0BAHUS;

co0JiroaTh MpaBuUiia 0E30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIICIOBAHUIN B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
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JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U JaOOPaTOPHOTO
000pyIOBAHUS;

pemath pacu€THble 3aJadyd C SIBHO 3aJaHHONW (PU3MYECKOW MOAEIbIO,
UCTIONB3YS (PU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE NIl €€ pelleHus, MPOBOJUTH PacuéThl M OLICHUBATH PEaTbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3aa4H: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;

UCIOJIb30BaTh  MpU  PEIIEHHH  Yy4eOHBIX  3a7a4  COBPEMEHHBIC
uH(OpPMAIMOHHBIE TEXHOJIOTUH JIJIS IOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUU U
IpeacTaBleHus] y4eOHOM M Hay4YHO-NOMYJIAPHON HMH(pOpMalUU, MOJYYEHHOU M3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOITYYaeMYI0 HH(OPMAILHIO;

MIPUBOJANUTH IPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS IO (PUBHUKE B OBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHWH ¢ NpUdOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAcE;

paboTatb B TpyNIE C BBIOJIHEHUEM PAa3JIMYHBIX COIMAIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpeNeNsiTh OOS3aHHOCTH U
IJIAHUPOBATh ACATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenus B 11 kijacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJENei:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijipa MpH pPElIeHUN (PU3MUECKUX
3a/ay;

pacno3HaBath (hU3MUECKUe SIBICHHS (ITPOLIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKH: AJIEKTpUUECKasi MIPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KojieOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXCHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
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JUHEHYaToOro CIeKTpa aTroMa BOAOPOAA, €CTECTBEHHAss M HMCKYCCTBEHHas
pPazloaKTUBHOCTD;

ONHCHIBAaTh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DICKTPUUECKHUE, MATHUTHBIC,
ONTUYECKUE,  DJCKTPUYECKYI0  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUHHBIL:
AIIEKTPUYECKUI 3apsij, CHJia TOKa, SJCKTPUUECKOE HANPSIKEHHUE, AJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Ccuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYyIIKW, SHEPrUsl SJEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHJa TOKa B MpOIEecce
TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccCTOsTHUE U
ONTUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUMU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HA4YeHHs M EJAUHMIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTHMH BEIUYUHAMH;

ONKCHIBATh H3yYEHHBIC KBAHTOBBIC SIBICHHS W TPOIECCHI, HCIOIB3YS
busznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TIOTypacnaaa, SHEPTHsl CBSA3H
aTOMHBIX S7Ep, TpPH OMUCAaHUHM TMPABUIBHO TPAKTOBATh (PUIUUECKUI CMBICH
UCTIONb3YEMBIX BEIMYHMH, MX O0O3HAUEHUS W EJAMHMIBI, yKa3bIBaTh (HOpMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYITMMH BEJIMYHMHAMH,
BBIUUCIIATH 3HaU€HNE (PU3NYECKOM BEINYNHBI;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBICHUS, UCTIONb3Yys (PU3NUECKUE
3aKOHBI U NMPUHIUIBL: 3aKOH OMa, 3aKOHBI [TOCJIE0OBATEILHOTO U MapajlIeIbHOTO
COEMHEHMsI TMPOBOAHMKOB, 3aKoH Jxoyns—JleHna, 3aKOoH 3J€KTPOMarHUTHON
MHAYKIHH, 3aKOH MPSMOJIMHENHOTO pacpOCTpaHEHUs! CBETa, 3aKOHBI OTPa)KEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa miia Gortorddexra,
3aKOH COXPAHEHHS DSHEPTUH, 3aKOH COXpPAaHEHUS HMITYJIbCa, 3aKOH COXpPaHCHHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHMs MAcCOBOTO YHMCIa, MOCTynaThl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3andaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OTIpE/IETISATH HAIIPABJICHNE BEKTOPA HHIYKIIUU MarHUTHOTO TTOJISI TPOBOAHHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTb WM ONHUCHIBATH H300pa)KEHUE, CO3/1aBa€MOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C MCMOJb30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUM: MpU 3TOM
dbopmynrpoBath npodaeMy/3aaady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY10BaHMsl, TPOBOAUTH OMBIT U (POPMYIMPOBATH
BBIBOJIBL;

OCYIIECTBIISITH IPSIMBIE U KOCBEHHBIC M3MEPEHUS PU3NICCKUX BETUUHH, MTPH
3TOM BBIOMpaTh ONTHUMAIBHBIM CIIOCOO HM3MEPEHHUs U HCIONb30BaTh HW3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;
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HCCIIEIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEJIUYUH C HCIOJB30BAHUEM
OpSIMBIX  M3MEPEHMI: TMpPU STOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yNabTaThl MOTYYCHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONHIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yIbTaTaM UCCIIECTOBAHMUS;

co0roaTh mpaBmiia 6€30MacHOTO TPpyla MpU MPOBEACHUH UCCIECIOBAaHUH B
pamMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemate pacu€THble 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKONM MOAEIbIO,
UCIOJIB3Ys (PU3UUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEIlIeHus, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

peniaTh KaueCTBEHHbBIE 33]a4H: BEICTPAUBATh JJOTMYECKH HEMNPOTUBOPEUHBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
¢dbuznYecKkue SBICHUS,

UCIIONb30BaTh ~ NpH  pEHIeHMH  Y4eOHBIX  3a7Ja4  COBPEMEHHBIE
MH(OpPMAIMOHHBIE TEXHOJIOTUH VIS IOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU U
IPEACTaBICHNUs] Y4eOHOH M Hay4YHO-NOMYJIAPHON HMH(pOpMalUU, MOJyYEHHOU M3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALUIO;

OOBSCHATh MNPUHIUNBL JCUCTBUA MAIIMH, HPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCHOJIb30BAaHUS B OBCEIHEBHOU
KU3HY;

OPUBOJUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUSI TIO (PUBUKE B MOBCETHEBHOM KU3HU JJIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpynIne C BBITOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATh padOTy TPYNIlbl, PAaLMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.
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HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne n/n NpOrpamMmbl Bcero ;(;;:T[::nbnme E;’g::::quKHe o0pa3oBaTe/bHbIE PeCypChl
Pa3nen 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUS
11 ®du3uKa U METObl HAYYHOTO MMO3HAHUS 2 bubmorexa LHOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
22 Jluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no pasneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TEPMO/HHAMHKH 10 . https://m.edso0.ru/7f41bf72
33 ArperatHble cocTosiHUS BemecTBa. Da3oBble 5 bu6mmoreka [JOK
' MePEXO0/IbI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpoCcTaTUKa 10 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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4.2 ITocTOSsIHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B 12 bubmmoteka [JOK
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
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Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne | HammeHnoBanue
n/ pasgenoBuTeM  Bcer Kourposbn | IIpakruueck (1ppoprre)
I | NporpamMmsl 0 ble padoThbI ue padoThbl obpasopatenbHbie
pecypcsl
Pazpnen 1. JIEKTPOJANHAMUKA
MaruauTHoe ToJie. bubmuorexa [JOK
1.1 DaeKkTpoMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHIYKIMS ic
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHn4ecKue u bu6mmoreka [IOK
2.1  >neKTpOMarHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOoJIeOaHus ic
MexaHn4ecKue u bu6mmoreka [IOK
2.2 | DIEKTPOMarHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI ic
bubmuorexa [JOK
2.3 Omnruka 10 3 https://m.edsoo.ru/7f41c9
7c
Uroro no pazneny 24

Paznexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCHUTEJLHOCTH

OCHOBEI
CHeIHUaIbHOM
Teopuu
OTHOCHUTEILHOCTH

Uroro no pazneny

4

Pa3nea 4. KBAHTOBASA ®U3UKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c

OJIEMEHTHI bu6mmoreka [JOK
4.1 xBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bu6mmoreka [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
bu6mmorexa [IOK
4.3 ATtomHOE s51pO 5 https://m.edsoo.ru/7f41c9
7c
Uroro mo pazaeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DJIeMEHTHI
aCTPOHOMUU U
acTpopU3UKHI

5.1

Hroro no pazneny

7

7

1

Paszpen 6. OBOBIIAIOIIEE IOBTOPEHHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9
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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

32

bubnuorexa [JOK
gf;gg:;onfee 4 ggps://m.edsogru/7f4lc9
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE
KOJIMYECTBO 68
YACOB I1O0

[TPOTPAMME
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YYEBHO-METOINMYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka, 10 kimace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H.; mon
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeabcTBo
«ITpocsenienue»
» Gusuka, 11 kmace/ Mskumies I'.J1., Byxosuer b.b., Yapyrun B.M.; ox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsemieHue»
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