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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1o ¢usuke 0a30BOro YpOBHS Ha YpPOBHE CpPEIAHETO OOILEro
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE IMOJIOXKEHHM U TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTesIbHOM IporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke ¢ yd€roM ¢enepanbHON paboueil mporpamMMmbl BOCIHUTAaHUS U
KOHIIENIIMK TpenoAaBaHus ydeOHoro mnpenmera «®Pusnka» B 00pa30BaTEIbHBIX
Opra”Hu3alusIX Poccuniickon denepanum, peanu3yommnx OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copepxanve mnporpamMmbl 1O (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHHE
€CTECTBEHHO-HaYYHOI KapTUHBI MUpa oOydaromuxcs 10—11 kimaccos npu 00yueHnn
ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOAXO0/A.
[Iporpamma no ¢usmke coorsercTByeT TpedoBanusiM OPI'OC COO k miaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EHHs], a TAKKe
YUUTBHIBAET HEOOXOJMMOCTh pealu3ali MEXIIPEIMETHBIX CBs3ed (QU3MKU C
€CTECTBEHHO-HAYYHBIMHU yUe€OHBIMU IIpeiMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
LEIU U3y4eHusl (PU3UKHU Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHusl, MIIAHUPYEMbIE
pe3yiabTaThl  OCBOEHUs Kypca (HU3UKHM: JIMYHOCTHBIE, METalpPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOAbI, BHICTyIas B
KayecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xaromiem mMupe. HIKoIpHBIN Kypc GU3HKK — CHCTEMOOOPa3yOIINA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DH3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHH, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3udyeckorr reorpadueld W acTpoHoMHed. lcronp3oBaHWE U AKTHBHOE
NpuMeHeHne (U3MYECKUX 3HAHUW  ONpenNessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(pU3MKK BHOCUT OCHOBHOM BKJIaJ] B JOPMUPOBAHUE ECTECTBEHHO- HAYYHOU KapTHUHBI
Mupa oOyyarommuxcsi, B (OpPMHUpPOBaHHE YMEHUH NPUMEHATh HAyYHBI METOA
MMO3HAHUS NP BBINIOJHEHUH UMHU YYEOHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca Qpu3uKku 11 YpOBHS CpEIHEr0 00111ero 00pa3oBaHus OJIOKEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBAaTh KaK MPUHIIMIIBI €r0 MOCTPOECHMSL.

Hoes yenocmnocmu. B COOTBETCTBUM C HEU KypC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lesioB (U3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HeW MaTepualnl Kypca (pu3uku
o0ObeIMHEH BOKpPYTr (Qu3MYeckux Teopuil. Beaymmm B Kypce sBsercs



(opMuUpOBaHHE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
noJe.

Hoes eymanumapuszayuu. EE peanuzauus OpeANnojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3MYECKONl HAayKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU
1 3KOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpaesnennocmu. Kypce dbusuku mpeamnoiaraeT 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUU H3yUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IOCPEACTBOM BBEACHUS DIIEMEHTOB
COJIEp)KaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJIOTUHM, a TaKKe OOCYKICHUS
Mpo0JIeEM PALIMOHATIEHOTO MPUPOIOOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepHEBbIMU 3JEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBaHMsl SABJIAIOTCSA (pusmueckue Teopuu (popmMupoBaHHE MNPEICTABICHUN O
CTPYKTyp€ MOCTPOEHUsI GU3NYECKON TEOpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOPUM, ISl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CHCTEMHO-AESATENbHOCTHBIN MOAX0 B Kypce (DM3UKU Peau3yeTcsl MpEexiae
BCEro 3a CYET OpPraHu3allid SKCIIEPUMEHTAIBHOM AESITEIbHOCTU O0O0YyYaroIIUXCs.
J1i1s 6a30BOr0 ypoBHs Kypca (PU3UKU — 3TO UCIIOIb30BAaHUE CUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no (u3uke OObEIMHEHBI B OOIIMIA CIHUCOK YYEHHYECKHUX MPAKTHUYECKUX PadoT.
Boigenenue B yka3aHHOM IepedyHe J1a0OpaTOPHBIX padOT, MPOBOJUMBIX JIst
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOIO Mpouecca
UCXOJI1 U3 OCOOCHHOCTEW IJIAHWPOBAHUS W OCHalIeHHs KabuHeta ¢usuku. [Ipu
ATOM OOecrneuyrBaeTCcsl OBJAJEHUE OOYYaloIUMHCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE M3MEPEHUs, MCCIIEOBAaHUSI 3aBHUCHUMOCTEH (DU3MYECKUX BEIUYUH U
IOCTAHOBKY OIIBITOB IO ITPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaenseTcs peleH!Io pacyETHBIX U KAaUeCTBEHHBIX 3aj1ad.
[Ipu 3TOM 7151 pacYETHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 33J]a4M C IBHO 3aIaHHOM
(¢u3nueckoil MOJENbl0, TO3BOJISIONIME TPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U UHTErpupys 3HAHUS U3
pasHbIX pa3zaenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MNPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPYKAIOLICH
KU3HH, TpeOyromme BbhIOOpa (U3MYECKON MOAENH I CUTyallud MPaKTUKO-
OpUEHTHPOBAHHOTO XapakTepa.



B coorBerctBum ¢ TpeboBanusmu DPIOC COO k wmMarepuaibHO-
TEXHUYECKOMY 00€CIIeYeHHUI0 yueOHOT0 mpoiiecca 0a30BbIil YpOBEHb Kypca (U3UKU
Ha YpOBHE CpeAHEero oO0mero oOpa3oBaHMs JOJKEH H3y4aThCsi B YCIOBUSIX
IpeIMeTHOr0 KaOuHeTa (M3UKH WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHeTa
MPEeIMETOB E€CTECTBEHHO-HAYyYHOro Hukia. B kabunere (pu3MKu TOMKHO OBITH
HeoOxonuMoe JlabopaTopHOe O00OpYyIOBaHUE [Jisi BBINOJIHEHUS YKa3aHHBIX B
nporpamMme 1o (PU3MUKE YUYEHUYECKHUX MPAKTUYECKUX padOT U JIEMOHCTPAILIMOHHOE
o0opyoBaHue.

JlemoHCTpannoHHOEe 00OpyaoBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
UCCIICJIOBAaHUSI ~ M3yYaeMbIX SIBJICHUH U  MPOLECCOB, HOMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, KX TEXHUYECKUX MMPUMEHEHHIA.

JlabopatopHoe 00OpyJIOBaHHE [JIsi YUYCHHYECKUX NPAKTUUYECKUX padoT
(GopMupyeTcss B BHJIE€ TEMAaTHUYECKMX KOMIUJIEKTOB M OOECHEUMBAETCA B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTHueckue KOMIUIEKTbI
1a00paTopHOTO O00OPYNOBaHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIOJIb30BaHNN AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
M3MEPUTEIIbHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMU LIEJIIMU U3Y4YeHUs (PU3UKU B O0IIEM 00pa30BaHUU SBISIOTCS:

- (opMUpOBaHME HHTEpeca U CTpEeMJICHHS OOYydYaloIUXCsl K HayYHOMY
M3YYCHHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

-+ pPa3BUTHUE MPEICTABICHUN O HAYYHOM METOJI€ MOo3HaHUS U (OPMUPOBAHUE
HCCJIEIOBATENIHCKOTO OTHOIICHHUS K OKPYIKAIOUTNM SIBJICHUSM;

+ (opMHUPOBaHKME HAYYHOT'O MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHs] OCHOB
CTpOCHHs MaTepuu U (QyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

- (¢dopMupoBaHME YMEHUN OOBSCHATH SIBICHHUA C HCIOJb30BAaHUEM
bu3HUecKrX 3HAaHUIM M HAYYHBIX JOKA3aTeIbCTB;

- (dopMUpOBaHHME MPEJICTABICHUN O pPOJIM (UMUKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHne ATHX IeNeid oOecreynBaeTCsl pelIeHHeM CIIEeIyIONMX 3a7ad B

npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEero o0IIero oopa3oBaHus:

+ npuoOpeTeHue CUCTEMbI 3HaHUI 00 00X PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKJIIOYAs MEXaHWKY, MOJEKYJSIpHYIO (U3HKY,
AJIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY M SJIEMEHTHI aCTPOPHU3UKH;



- (opmupoBaHre yMEHUH TPUMEHSATH TEOPETUUYECKUE 3HAHUA IS
OOBsICHEHUsI (PU3MYECKHX SBICHUA B TPUPOAE W [N TNPUHATHUSL
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

« OCBOEHHE CIIOCOOOB pEHIEHUS pA3IMYHBIX 33Jad C SBHO 3aJaHHOU
¢usznyeckoil MoIeNblo, 3a]ad, MOAPAa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3anue (HU3MIECKO MOJIENH, aIeKBAaTHOW yCIIOBUSM 3a/1auu;

- TIOHMMaHUE€ (PU3NYECKUX OCHOB M MPHUHIHUIIOB JIEHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAOLIYIO
cpeny,

+ OBJAJCHHE METOJaMH CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
(¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
ONpeaeNeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

-+ CO3/aHHE YCIIOBUH JJs1 pa3BUTHS YMEHUN MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusyuenune ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoAuTCs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENO), B
11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpaMMe Mo (U3MKE MEpeueHb JIabopaTOpHBIX U
MPAKTUYECKUX paboT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTEIbh JENaeT BBIOOP
MPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEH 00yUaroImuXCs.



COIEPKXAHUE OBYYEHMUSA
10 KJTACC

Pa3znen 1. ®u3znka 1 MeTOABI HAYYHOT'O IO3HAHUS

@dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAOIIETO
Mmupa. PoJsib 3KCcriepuMenTa ¥ TEOPHUU B IIPOLIECCE TO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (Gu3NYECKUX SIBJICHUA M TporieccoB. HaydHble THUIIOTE3BI.
®uznyeckre 3aKOHbl U TeOpuH. ['paHHIbl NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u Mecrto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHON KapTHHbI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele MU UU(DPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUkeHHUE. OTHOCUTEIHHOCTh MEXAHUUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienune, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, UX MPOCKIMH Ha OCH CUCTEMbl KOOPJUHAT.
CioxxeHue nepemMenieHnil U CI0KEeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHsS, IyTH U MepeMelIeHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBobOosHOE TazieHue. Y CKopeHrue CBOOOJHOTO MaACHMUS.

Kpusonunennoe npmxeHue. /[BrmkeHne MaTepuanbHON TOUKU MO OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAS CKOPOCTb.
ITepuon u wactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATHYECKUX XapaKTePUCTUK
JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUHN C UCIIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peskeHHOM IIPOCTPAHCTBE.

HaOnronenue nBmkeHUs Teja, OPOIIEHHOTO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hanpasnenue ckopocTy py ABUKEHHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHnne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MNYTSIMHU, NPOUACHHBIMU TEIOM 32
NOCJIENOBATENbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBM>KeHUs Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamn  otHOocuTenbHOCTM  l'aymmieda.  IlepBeii  3akoH  HbroroHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaabHOUW TOuku. Tpetnil 3aKkoH HproTOHA 1151 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuima Tsokxectr. llepas kocmumueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIBKEHUS U cujia TpeHus: nokos. KoadduuueHt tpenus.
Cuna conmpOTUBIICHUS NPU ABUKEHUY TEJIa B )KUJKOCTH WJIU rase.

[TocTynarenbHOE 1 BpauaTeIbHOE ABUKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuuecknue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHUE: NOAIIUITHHUKY,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuu.

CpaBHeHre Macc B3aMMOAECHCTBYIOIINX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHune cuL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(opmarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM NTOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECU TBEPIOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOIIUMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanne ycinoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUSL.

Tema 3. 3axkonsl coxpanenus 6 mexaHuke

Nmmynsc MarepuaibHOM TOUKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NmMnynbc cHIIbBl U1 U3MEHEHUE HMMITYJIbCA TEJAd. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuitbl. MOIIIHOCTB CHJIBL.

Kunernueckass »Heprusi MarepualibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU IHEPTUU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEPIus yIpyro
nedopMUpoBaHHOU NTPYKUHBL. [loTeHIIMaTbHAS SHEPTHs Tejla BOJIU3U TOBEPXHOCTH
3eMIIN.

[loTeHnuanbHple W HENOTEHIMAJNbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA UM NPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOIIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

[Tepexo mOTEeHIIMATBLHON SHEPTUH B KHHETHYECKYIO M 00paTHO.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomsi

N3yuenne abCoOMOTHO HEYNPYroro yaapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

Uccnenosanue cBsizu pabOTHI CUIIBI ¢ U3BMEHEHUEM MEXaHWYECKOW SHEepPruu
TeJla Ha IPUMEPE PACTSIKEHUS PESUHOBOIO KI'yTa.

Pa3nen 3. MoJjiekyasipHasi pu3uKa ¥ TEPpMOIMHAMUKA
Tema 1. Ocno6bl MOEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysua. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSL YacTULl BellecTBA. Monenu CTpOEHUs Ta3oB, XUIAKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHUE CBOMCTB BEIECTBa HA OCHOBE dTUX Mojieneil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiectBa. [TocTosiHHas ABoranapo.

TermtoBoe paBHoBecue. Temmnepatypa u e€ usmepenue. lllkana temneparyp
Lenscus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpPUHM HACAIIbHOrO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpEIHEW KWHETUYECKOW SHEPruM TEIUIOBOrO ABMXKEHHsS dactull rasa. [llkama
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckrue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OnbIThI, MOKa3bIBAIOUINE JUCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnpiTel 0 AU GY3UN KUAKOCTEHN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita [TepHa.

OnpIThI, JOKa3bIBAIOIIIE CyILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aMO/ICHCTBHA.

Mopenp, WUIIOCTpUpYOLIas IPUPOAY JaBICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOLIME YPABHEHHE COCTOSIHUS HJCAIBbHOIO rasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

OmnpeneneHne mMaccel BO3lyXa B KJIAaCCHOW KOMHATe Ha OCHOBE HM3MEPEHMIA
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEXAY ITapaMETPAMU COCTOSTHUS Pa3pesKEHHOTO
rasa.

Tema 2. Ocrosbl mepmoouHamuxu

TepmoanHamMuueckass cucteMa. BHYTpEHHssSI dHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U coco0bl €€ n3meHeHus. KonnuectBo temnotsl u padbota. BHyTpeHHss
DHEpPrusl  OAHOATOMHOTO  HJEaJbHOrO0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHE. Y AeIbHasd TEINIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH IpH TEIIONEepeaaye.

[Tonsitue 006 ammabatHoM Tiporecce. [lepBhili 3aKOH TEPMOJIWHAMUKH.
[IpuMeHeHre TepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTMMOCTh TPOIIECCOB B MPHUPOJE.

TerutoBple  MammHbl.  [IpuHOMOBI  JEUCTBUS  TEIUIOBBIX — MAalIWH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MamnHax. Kod(pQUIMEeHT MoJIe3HOTOo
nevictBust TerioBod MamuHbl. [lukn KapHo u ero koadduimeHt mosie3HOro
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPrUM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKK TIOJT JICMCTBHEM CKATOTO BO31yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPAIINS ).

N3MeHeHne BHyTpeHHEN SHEPTHH (TeMIIepaTyphl) Tella IIpU TeIuionepeaaye.

OnbIT 10 aiabaTHOMY PACIIMPEHHIO BO3TyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATElIsI BHYTPEHHETO CTOpPaHus, PEaKTHBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomol

N3MepeHue yaenbHOM TET0EMKOCTH.

Tema 3. Aepezammuvie cocmoanus eeuiecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllieHHbld map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHblE Marepuanbl. [lnaBieHune u
KpucTayui3aius. Y aeibHas Teriora rmiasieHus. Cyonumarus.

VYpaBHeHue TemI0BOro OanaHca.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHUS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu moHWKEHHOM JaBJICHUHU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO31yXa.

Pazjies 4. DiieKTpOAMHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpuzanus Ten. INeKTprudeckuil 3apsa. JIBa Buia 3JeKTpUIECKUX 3apsI0B.
[IpoBOIHMKHM,  AMDIEKTPUKHM W TOJYNPOBOJHHUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsijaa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 31eKTpUUecKuil 3apsi.
Onektpuueckoe rmone. Hanpssk€HHOCTh  anekTpuyeckoro noss.  IIpunHiun



CYyNEPHO3ULHNH DINEKTPUUYECKUX Toyei. JIMHUKM HanmpsyKEHHOCTU JJIEKTPUYECKOTO
OJIAL.

Pabota cun anektpocraruueckoro noiis. [lorenuuan. Pa3HOCTh MOTEHIIUATIOB.
[IpOBOIHMKM M AUBIEKTPUKU B BJIEKTPOCTATUYECKOM IoJie. [luanekTpuueckas
MPOHULIAEMOCTb.

OnekTpoémkocTb. KonaeHncartop. DIeKTpOEMKOCTh TIIOCKOTO KOHACHCATOpa.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTAaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M NPUHLINI IEUCTBUS JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B DIEKTPOCTATUUECKOM IOJIE.

3aBHCUMOCTh  3JIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAIn
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOPA.

Vuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuyeckuit mok. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIIOBHS CYILIECTBOBAHUS DIJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa Jy1s yyacTka Henu.

DNEKTPUYECKOE COMPOTHUBJIICHUE. Y AEIbHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILIEIBHOE, CMEMIAHHOE COCIMHEHNE MPOBOIHUKOB.

Pabora amektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYIIAsi CUJIa U BHYTPEHHEE COMPOTUBICHUE MCTOYHHMKA TOKA.
3akoH OMa 7151 TOJIHOM (3aMKHYTOM) 2JieKTpudeckoi 1enu. KopoTkoe 3ambikaHue.

ONEKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUYECKUid TOK B BakyyMe. CBOKCTBA 31IEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. CobcTBeHHAS 151 MpUMECHAs MIPOBOJUMOCTD
moTynpoBoAHUKOB. CBoiicTBa p—N-niepexonaa. [omympoBoIHUKOBBIEC TTPHUOOPHI.

OJIEKTPUYECKUI TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DIIEKTPOIUTHYECKASE JUCCOIUALIUS. DIIEKTPOIIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETpP, PEOCTAaT, HCTOYHUKUA TOKA, JJIEKTPOHArpPEBATEIbHBIE MPHOOPHI,
ANIEKTPOOCBETUTEBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBIN JUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN IUO, FaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAPSKCHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipsmoe w3MepeHue dSIEKTpOABMKYIIEH CWibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJNIOB OT TEMIIEPATYPBHI.

IIpoBOAUMOCTB 3IEKTPOIIUTOB.

HckpoBoit pa3psia 1 IpOBOAUMOCTb BO3AYXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, rabopamopHule pabomsi

N3ydenune cMenaHHOrO COSAMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUJIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIPOTUBIICHUS.

Habnronenue snexkrposusa.

MeknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCyliecTBIseTCs C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTeMaTHKH,
OMONOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (pakT, runores3a, (pusmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUU, JuHEWHas QyHKIHS,
napabosna, runepOosia, uX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIINH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUXKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH HUBBIX OPraHU3MOB (BUABI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, XKUIKOCTEHW U



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, J3JIEKTPOJUTHUYECKAs TUCCOIUAIMS,
rajibBaHUKa.

l'eoepagpus: BIaXXHOCTh BO3/TyXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUN C HCIOJIB30BAaHMEM MEXAaHU3MOB,
y4€T TpPEeHUs B TEXHUKE, MOJIIMITHUKU, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WU JApPYrHe), JBUraTteilb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIUOHEP, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJIE HAaHOMATEpHUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHBIC npuodopkI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pasnen 4. Di1eKTPOAMHAMHUKA

Tema 3. Maznummnoe none. IneKmMpoOMazZHUMHAA UHOYKUUA

[ToctostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nose. Bektop MarHuTHOM MHAYKUIWH. [I[pUHIMTI Cyneprno3niny MarHUTHBIX MOJIEH.
JIluanm MarHuTHOM WHAYKIWU. KapTuHa 1TWHUNA MArHUTHOM WHIYKUWAH TOJIA
MOCTOSTHHBIX MarHuTOB.

MarHutHoe T0J€ TMPOBOJHHMKA C TOKOM. KapTuHa JHHUN WHIYKIHUH
MAarHUTHOIO TOJISl JJIMHHOIO MPSIMOTIO HPOBOAHMKA U 3aMKHYTOTO KOJBLEBOTO
MIPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzanmonencTBrue npoBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHNE 3apSyKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl Jlopera.

SIBieHME 3NEKTPOMArHUTHOM MHAYKOUU. [loTOK BekTOpa MarHUTHOU
UHIYKIUU. OJEKTPOJBIXKYIIAS CHJIA WHAYKUWHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe nsnexktpudeckoe moje. DICKTPOABWKYILNAS CHJIA WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

IIpasuio Jlenua.

NHnykTUBHOCTh.  SIBJIEHHE CaMOMHIYKIMHU. OJIEKTPOJBIXKYIIAS  CHJa
CaMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYILIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuueckne YCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJICKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE BJEKTPOHHOTO IMTy4YKa MAarHUTHBIM TOJIEM.

JIuHMM UHYKIIUM MarHUTHOTO TOJIS.

B3auMojelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencTBue cuibl JIOpeH11a HA HOHBI SJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOABWKYILEH CHIJIbI MHAYKIUA OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiieHUE CaMOUHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3yyeHne MarHuTHOTO MOJISt KATYIIKHA C TOKOM.

UccnenoBanne AeHCTBUA MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM UHIYKIIHH.

Pa3znen 5. KosieOanus u BOJIHbI

Tema 1. Mexanuueckue u 31eKmpomazHumuvle Konedoanus

KonebarensHasts  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KOJcOaHWU.
IMapmonunueckue kosiebanus. Ilepuon, yactora, amrunTyna u ¢asza KojaeOaHUM.
[IpyxuHHBIN MasATHUK. MareMaTu4eCcKuil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kose6anuii. [IpeBparienune sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbuplii kKOoHTYp. CBOOOAHBIE DJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJIeaIbHOM KO0JIEOATeIbHOM KOHType. AHAJIOTUS MEXIAYy MEXaHWYECKUMHU U
ANEKTPOMATrHUTHBIMU KosieOaHusiMu. Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJICATLHOM K0JIe0ATEeILbHOM KOHTYPE.

[IpeacTaBienne o 3aTyxaronmx KojieOaHusX. BhIHYKIEHHbIE MEXaHUYECKHE
KoJiebanusi. Pezonanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

Ilepemennpii  TOK. CHHYyCOMAANBHBIMN NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JIEUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIPSKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaadya v MOTpeOICHUE AIEKTPUUECKOM
SHEPruu. DKOJIOTHYECKUE PUCKU TMPHU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs JICKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnepoBanue mapameTpoB KoJieOaTeNbHOUW cHCTeMbl (IIPY>KUHHBIA WM
MaTeMaTUYECKUN MasTHHK).



Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHusI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENbHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpa.

Mojienib TMHUY 3JIEKTPONEpEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

HccnenoBanne 3aBUCUMOCTH TIEpHOJa MajbIX KOJeOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccnenoBanue nepeMeHHOI0 TOKa B LENH U3 IIOCIEN0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbIE 60JIHbL

Mexannueckre BOJIHBL, yCIOBHS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JiuHa BOJHBL [lomepeyHble W MPOJOIBHBIE BOJHBI.
WNutepdepenius u qudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocth 3Byka. Beicora ToHa. TemOp 3ByKa.

DIJIEKTPOMATHUTHBIEC BOJIHBI. Y CJIOBHS W3IyUYE€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesioMJIeHre, ToJisipu3anusi, 1udpaxius,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUMNIBI paIUOCBA3M U TENIEBUICHUA. Pagunonokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEIbI.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTHKAa B TEXHHKE W MEIHUIIMHE, pajap,
pamuonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue ¥ pacCIpOCTPaHEHHUE MOMIEPEYHBIX U TTPOIOJIBHBIX BOJTH.

Kone6mronieecst Te10 Kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: 1 MPEeTOMIICHUSI MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimu u nudpakiny MEXaHUISCKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOM U
4acTOTOM KOJIeOaHMUIA.



Hccnenoanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEJIOMIICHUE,
noJisspu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpruueckas onruka. I[IpsmMoiMHENHOE pacHpOCTpaHEHUE CBETA B
OIHOpOIHOM cpene. JIyd cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxkeHusi ceeta. [locTpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelh
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbpI yros IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CioxHbIi cocTaB O0esoro csera. LBer.

Cobuparoniue u paccerBarolye TuH3bl. ToHkas muH3a. DOKyCHOE pacCTOSHUE
U oNTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3oOpaxeHuil B cOOMparoOuX U
paccenBaroMX JUH3aX. PopMyJsia TOHKOW JUH3bI. Y BEJIMUEHUE, 1ABAEMOE JINH30M.

[Ipenesbl NPUMEHNMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOYHMKH.
VYcnoBus HaOMIOAEHUST MAaKCUMYMOB M MHUHUMYMOB B HMHTEpP(EpPEHIIMOHHON
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuusa cBera. JudpakuuonHas pemérka. YcIoBUE HAOIIOAEHUS
[JIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(DPaKIUOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

TexHHUecKre YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIna,
(oroanmnapaT, NPOEKIMOHHBIM ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOnMHENHOE PACIPOCTPAHEHUE, OTPAKEHHE M MPEJOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TonHoe BHYTpeHHEe oTpaxeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB M300pa)KeHUI B JIMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenue narepdepeHimmy cpera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyyeHue creKkTpa ¢ MOMOIIbIO MPU3MBI.

[Tonyuyenue criekTpa ¢ TOMOUIBIO0 AUPPAKIUOHHON PEIIETKH.

Habmronerune nonsipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi



N3mepenue nokaszarens npeoMIICHUS CTEKJIA.
UccnenoBanne CBOMCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3znen 6. OCHOBBI clIeNMAIbHOI TEOPUH OTHOCUTEIHLHOCTH

['panu1bl IPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. [TocTynaTel crieruanbHOM
TEOPHUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHILNI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpaIleHUE
JUTMHBI.

DHEPrusi U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBs3b MaccChl C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
ITOKOSI.

Pa3nen 7. KBantoBasi ¢pusuka

Tema 1. Jnemenmol K6anmoeo onmMuKU

®otonbl. opmyna [1nanka cBsi3u 3Hepruu GOTOHA € €ro YaCTOTOW. DHEPrus
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue pororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doroadpdexra. YpaBuenue OitHiTeliHa a1 porosaddexra. «Kpacnas rpanunan
dboToaddekra.

JlaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U TPAKTUYECKOE MpPUMEHEHHUE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®doT03(¢deKT Ha YCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

UccnenoBanue 3akoHOB BHeMTHEro poTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pesepdopaa mo paccesHuio o -4acTHIL.
[Lmanerapnas mopnens aroma. Ilocrymatel bopa. M3mydyeHune w morsionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyrou. Bumsl
criekTpoB. CHEKTp yPOBHEW SHEPTUU aTOMA BOAOPO/IA.

BosHoBBIE cBoOMicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynspHo-BOJIHOBOM
Ty aJli3M.

CroHTaHHOE U BBIHYKJIEHHOE U3TyUYEHHE.

TexHuueckue yCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPajIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Moguens onbita Pesepdopna.

OmnpeneneHue IIMHBI BOJIHBI Ja3epa.

Habmoienue nuHeyaThIX CIEKTPOB U3y UCHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habmronenue muHeyaToro crexkTpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CIOXKHOCTh CTPOeHHUS snpa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paioakTUBHOTO
usnyuenus.  CBoiictBa  anbda-, Oera-, ramma-usznydeHus.  BrnusiHue
PaIHOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHAa M HeWTpoHa. HykionHas monens sapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Torsbl.

Anbbda-pacnaa. ONEKTPOHHBIM U TMO3UTPOHHBIM Oeta-pacman. ['amma-
M3JIy4yeHne. 3aKOH paJIuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledekt Macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAIEPHON SHEPTETUKHU. DKOJIOTHUYECKUE ACTIEKTHI SIAEPHON SHEPTrETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MMO3UTPOHA.

Mertoabl HAOIIOACHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTaNIbHBIE B3aUMOICHCTBUSA. ENMHCTBO (hHU3MYECKOM KapTUHBI MUPA.

TexHuyeckre yCTporcTBa U MPAKTUUECKOE NMTPUMEHEHHUE: TO3UMETP, KaMepa
BuiibcoHa, siaepHbIi peakTop, aToMHast 0omMoOa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOLIUX YACTHII.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomsi

HccnepoBanue TpeKkoB YacTHIL (ITO TOTOBBIM (hOTOrpadusim).

Pa3nen 8. Dy1eMeHTHI ACTPOHOMUY U ACTPOPU3NKH

OTarnbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHUHM.

Bun 3Bé3gHoro neba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, MX BHIUMOC
JIBIDKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTMBHOCTh. McTtounuk sHeprum CoiHIIA W 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTepHUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3NBI TJIABHOW ITOCJICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» IJIs 3BE3J TJIABHOM IOCJIEN0BATEIIbHOCTH. BHYyTpeHHEE CTpoeHue



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U 3Bomounn ConHLa u
3BE31. DTanbl )KU3HU 3BE3.

Mneunstii Iyt — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
lNanaktrke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPBI B A1pax
TAJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Pazoeranve rajakTuk.
Teopus bosbioro B3psiBa. PEMKTOBOE U3ITyUYECHUE.

MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

Habmonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENENICHU MOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31us1 CEBEPHOTO MOMYIIAPHUS U SIPKUE 3BE3BI.

Hab6nronenus B reneckon Jlynsl, mianer, Muneunoro Ilytu.

O06o01maronee NOBTOPEHUE

Ponp ¢u3uku M acTpoHOMMH B HKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIbHON M 3THUECKOM cepax AesITeIbHOCTH YETIOBEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOM KapTUHE MUPA, poJib (PU3NUECKON TEOpUH B
(opMHpOBaHUY MPEACTABICHUIN O (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B O0mIEM pSAy COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (pakT, runores3a, (pusmyeckas BEIMYMHA, 3aKOH,
TeOpHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBI YPAaBHEHUM, TPUTOHOMETPUUECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl U MX IPOCKLUHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
POU3BOJIHBIE D3JEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00MS TPEYTrOJbHHUKOB,
OTpeIeJICHHE TUIOMIAN TIIIOCKUX (UTyp U 00BbEMA TEll.

Buonocus: »nekTpuveckue SBIECHUS B JKUBOM Mpupoie, KoseOaTelbHbIe
JIBUXEHHUS B )KMBOW MPUPOJIEC, ONTHYECKUE SIBJICHHUS B )KUBOW MPUPOJE, ACHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKOMN PEIIETKH, CIIEKTPAIbHbIN aHaIN3.



leoepachus:  MarHuTHble TIOIOCAa 3€MJIM, 3aQJI€KHM MarHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, ITPEACKAa3aHUE 3EMJIICTPSICEHUIM.

Texnonocus: NWUHAKW JJEKTPOINEpEeaady, TEHEPATOpP IEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKUIHOHHAS I1€Yb, pajap, PaauONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBINA ammapar, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IHVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOTO TpenMera «Du3nMka» HAa yPOBHE CpEAHETO O0OIIero
oOpazoBanus (0a30BbIN YPOBEHB) JOKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3ybTaThl OCBOCHUS yIeOHOTO mpeamMera « DU3uKay JOJDKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIUXCS PYKOBOJCTBOBATHCS
chOpPMUPOBAHHON BHYTPEHHEH TMO3HUIUEH JWUYHOCTH, CUCTEMOW IICHHOCTHBIX
OpWCHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOCKICHHWHA, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTbITAa M OMBITA JICSITEIILHOCTU B IMPOIIECCE pPeaM3allii OCHOBHBIX HAIPaBJICHUM
BOCITUTATEIHHON JIEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxIaHCKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIUU O0YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATUE  TPAJAULMOHHBIX  OOIIEYENIOBEYECKMX  T'YMAaHUCTHUYECKHX |
JIEMOKPaTHIECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIHHOCTh B MHTEPECAX TPakIaHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

yMEHUE B3aUMOJIEHCTBOBATDH C COIIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHOUW U BOJOHTEPCKOMN JESITETLHOCTH;

2)MaTPUOTHYECKOTO BOCTIMTAHUS S

c(hOpMUPOBAHHOCTH POCCUICKON rpak IaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJApPCTBEHHBIM  CHMBOJIAM, TOCTH)KCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HAHME JJUIHOTO BKJIaJa B MOCTPOSHUE YCTOWYMBOTO OYIYIIETO;

4)3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOI HAYKE;



5)Tpya0BOro BOCIUTAHMSA:

MHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHON JEsTEIbHOCTH, B TOM
YHCIIe CB3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynyiei mpo¢ecCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3MKKM Ha NPOTSKEHUH BCEU KU3HU;

6)3K0JI0rH4eCcKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAaHUE TJI00aTBLHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IUTAHUPOBAHUE U OCYLIECTBICHUE IEHCTBUM B OKPYKAIOLIEH Cpeie Ha OCHOBE
3HAHMSA LIeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEHUE OIbITa JEATENbHOCTH HKOJOIMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUM N0 (PU3UKE;

7) lIeHHOCTH HAYYHOTO TIO3HAHWS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE LEHHOCTH HAay4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs (PU3UKU OCYIIECTBISATh IPOEKTHYIO U UCCIIEAOBATEIbCKYIO AESITEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUSA
ba3oBble Jiornueckue JeiicTBUA:
CaMOCTOSITENIbHO  (DOpMYyJIUpOBaTH W aKTyallM3MpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEJIU JIEATEIBHOCTH, 3aJ1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHUS;
BBISIBIISAITH ~ 3aKOHOMEPHOCTM M IIPOTUBOPEYMSI B PacCMaTpPUBACMbBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIAH pEIeHUs MPOOJeMbl C YUYETOM aHAIN3a UMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IETEIIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBAaTh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PealbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHUBHOE MBIIIJICHUE MIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble uccieaoBaTeIbCKHe JeiiCTBUS:
BJIAJICTh HAYYHOM TEPMUHOJIOTHMEH, KIKOUEBBIMU MOHATUSAMH U METOAAMHU
(puznyecKoil HayKu;



BJa/I€Th HaBbIKaMHU y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESTENbHOCTH
B 00nacTu (pU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peLIeHHs 3aAad (PU3MUECKOTO COJEp>KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B IMO3HAHMUS;

BJIAJETh BHUAAMHM JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALMY, IPEOOpPa3OBaHMUI0O M TPUMEHEHHUIO B PAa3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATH 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOJUTh apPIYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUMN, 3a71aBaTh IApAMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3MPOBaTh MOJYYEHHBbIE B XOJE pELICHUs 3aJaud pPe3yJIbTaThl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JEsITeIbBHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYalUsM, OLIEHUBATh TPUOOPETEHHBIN OMIBIT;

yMETb NEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEIIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTMHAJIBHBIE TOAXOAbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pabora ¢ ungopmanmei:

BJIQJICTh HABBIKAMHU MOJIy4eHHS] MHPOpMalUUU (PUIUUECKOTO COJEPKAHUS W3
HMCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSATENbHO OCYLIECTBJISATh IOUCK, aHAJIM3,
CUCTEMATU3ALMI0 U MHTEPIpETalnrio WHGOpPMAIMU pa3IuyHbIX BHAOB U (opm
IPEJICTaBJICHHUS;

OLIEHHBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHMKAI[MOHHBIX
TEXHOJIOTUH B PELIEHUM KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0AeHNEM TPEOOBAHNN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTHU, TUTUEHBI,
pecypcocOepekeHuns, MPaBOBBIX M ATHYECKUX HOPM, HOPM HUH(MOPMAIMOHHOU
0e30I1acHOCTH;

CO371aBaTh TEKCThl (PU3MUYECKOTO COAEpPKAaHUSA B PA3IUYHBIX (opMarax c
y4€TOM Ha3HaYeHHs] HHPOPMAIIUHU U LEJICBON ayJUTOPHH, BHIOMpPAs ONTUMAIbHYIO
(dopMy npeacTaBICHUS U BU3yaTU3allUu.

KomMMyHuMKaTHBHBIC YyHUBEPCAJIbHbIC YYeOHbIE NCHCTBHSA:
OCYLIECTBJISATH OOLIEHUE Ha YpOoKaxX (PU3MKHU U BO BHEYPOUHOU JI€ATETbHOCTH;
pacrno3HaBaThb NPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMd W  CMAr4arhb
KOH(DITUKTHI,



Pa3BEPHYTO MU JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

MIOHUMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIUBUYaJIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YJIE€HA KOJUIEKTHBA;

NPUHUMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JEUCTBUM,
pacrpenensiTb pojid C YYETOM MHEHHMM YYaCTHUKOB, OOCYXAaTh PpPE3yJIbTaThl
COBMECTHOU paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKThI, OLECHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATETMUECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTYAIMIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHMBepCcaJbHbIe YueOHbIe AeiCTBHSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBISATh MO3HABATENIbHYIO ACSITENBHOCTh B O0OJACTH
(U3MKM U aCTPOHOMHHU, BBISABISATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBJIATh IUJIAH PEIICHHS] PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS MPAKTUYECKON PadO0ThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacmMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIA BBIOOP, ApPryMEHTHpPOBaTh €ro, Oparb Ha cedd
OTBETCTBEHHOCTh 3a pELICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIIMH B 00JacTH
(U3HUKHK, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATENBbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TMPOLECCOB, UX pE3yJbTaTOB H
OCHOBaHMUM;

MCIIOJIb30BaTh MPUEMBI PeQIIEKCUU ISl OLEHKU CUTYyallud, BEIOOpAa BEPHOTO
pEelIeHuUS;



yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPHUHHUMATH PEIICHUS M0 MX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TPU aHAINW3E pPe3yIhTaTOB
JeSTEIILHOCTH,

IPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W AapryMEHTHI JAPYTUX TPH aHaIW3e pe3yJIbTaToB
JeSITeTTHHOCTH,

puU3HaBaTh CBOE MPABO M MPaBO JPYTHX Ha OIIUOKH.

B niporiecce qocTrKEHMS TMYHOCTHBIX PE3YIbTaTOB OCBOSHUS MPOTPAMMBI T10
dbu3uke N1 YypOBHA CcpeaHero oOmero oOpa3oBaHUs y  0OyYarommXxcs
COBEpPIIICHCTBYETCS OMOIIMOHATBHBIH MHTEJUICKT, MIPEIOJIar AF0 I
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AMOIIMOHATIHLHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHSA COOCTBEHHOW IMOIMOHAILHON chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aNanTHPOBATHCA K
YMOITMOHAIBHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONICH CTPEMJICHUE K JOCTHKEHHUIO IEIN U
yCHexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JCHCTBOBAaTH MCXOJS M3 CBOUX
BO3MOKHOCTEH;

OMIIATHH, BKIFOYAIOIMIECH CITOCOOHOCTh MMOHUMATh AMOIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce mpeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TPUMEPAX POJb U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTHU JIFOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YyYCHHBIX (U3UYECKUX MOJCIIECH:
MaTepuaibHas TOYKa, MHEpIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEP0E TEO,
WJICAUTbHBIN Ia3, MOJACIU CTPOCHUS Ta30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;

pacrio3HaBaTh (U3UYECKUE SIBJCHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYJISIPHO-KMHETUYECKOW T€OPUU CTPOCHHMS BEILIECTBA U



ANEKTPOJMHAMUKHU: PABHOMEPHOE Y PABHOYCKOPEHHOE NMPSAMOJIUHENHOE IBUKCHHUE,
cBOOO/IHOE MAJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLUS, B3aUMOJICHCTBUE
ten, nuddy3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEH M TBEPIBIX TET,
U3MeHeHUue o0bEMa Ted MpH HAarpeBaHWU (OXJAXKIEHHH), TEIUIOBOE pPAaBHOBECHE,
WCIIAPEHNE, KOHJCHCALMSA, IUIABJIICHUE, KPUCTAILIM3Alus, KUIICHHWE, BIIAXXHOCTH
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXK/Iy ITapaMETpPaMH COCTOSHHUA Ta3a B M30IPOLECCax, MIEKTPU3ALHUS TeEl,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OMHCHIBATh MEXAaHUYECKOE IBMKCHHE, WCIOJIb3Yys (DU3MUECKHE BEITUYHMHBI:
KOOpJMHATa, IyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIBC T€JIa, KNHETUYECKAasl SHEPIusi, NOTCHIHUAIbHAs SHEPIUsl, MEXaHUYECKas
paboTa, MexXaHMYeCKas MOIIHOCTb; IpPHU ONHUCAHUU MPABUIBHO TPAKTOBATH
(U3HUECKUIT CMBIC MCHOJb3YEMbIX BEJIMYMH, MX OOO3HAYECHHS] U E€IUHULBI,
HaxoJuThb (POPMYJIbl, CBA3BIBAIOLIME JTAaHHYIO (PU3MUECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMY;

OIMCBHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHHUS,
UCIIONb3ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TeMIleparypa, CpeaHss
KMHETUYECKask YHEPTUsl XaOTUYECKOTO JIBH)KEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSsA 3HEprusi, paboTa rasa,
KOA(POUIUEHT TOJE3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTelis; MpU ONUCAHUU
OPaBUJIBHO TPAaKTOBAaTh (PU3MYECKUH CMBICI MCIONb3YyEMbIX BEJIMYMH, UX
0003HAUEHUs W EAUHUIBL, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(pU3HYECKYIO BEIMUMUHY C IPYTUMH BEJIMYUHAM;

OIMCBIBATh U3YUYECHHBIE HIIEKTPUUECKUE CBOWCTBA BEIIECTBA U MIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3MUECKHUE BEIUYUHBL: AJIEKTPUUYECKUM 3aps,
JIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIs1, TOTEHIMAJ, PA3HOCTh IMOTEHIUAJIOB,;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOIb3YEMBIX
BEJIUYMH, UX OOO3HAUEHUS] M EJIMHHUILIBI; YKa3blBaTh (POPMYJbI, CBS3bIBAIOIINE
JaHHYI0 (PU3MUECKYIO BETUUYUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U MPUHLMIIBL: 3aKOH BceMUpHOTo Tsarotenus, 1, I u Il 3axonsl HeroTOHA,
3aKOH COXPAHCHHMS MEXAHWUYECKOM DHEPIrUH, 3aKOH COXPAHEHUs HWMILYJIbCa,
NPUHLHAI CYNEPINO3ULINNA CHUJI, NPHUHIUIT PABHOINPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEILECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOU DHEPIUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHON TeMmIepaTypoi, NMEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHCHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyJloHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUsS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



O0OBSACHATH OCHOBHBIE IIPUHIIMIIBI IEUCTBUS MAILIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS UX 0€30MacHOTO HUCIOIb30BaHUS B MTOBCETHEBHOMN
KU3HH,

BBITIOJHATh OKCIEPUMEHTHI MO0 HCCIEAOBAHUI0 (PU3NYECKUX SIBICHUNA U
MPOLIECCOB C HCIOJB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyIMpoBaTh MPoodIIeMy/3a/1ady U THIIOTE3Y YUeOHOI0 AKCIIEPUMEHTA, COOMpaTh
YCTaHOBKY U3 MPEIIOAKEHHOTO 000y A0BaHMS, IPOBOIUTH OMBIT U (POPMYIIUPOBATH
BBIBOJIBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIUUUH, PU
ATOM BBIOMpaTh ONTHUMAIBHBINA CHOCOO HM3MEPEHUS M HCIOJIb30BATh HU3BECTHHIC
METO/Ibl OLICHKHU TOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH Pe3yIbTATHI MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE
Ta0JUIl U TPaQUKOB, JI€JIaTh BHIBOBI IO Pe3yJIbTaTaM UCCIIEI0BAHMUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUHM UCCIEIOBAaHUM B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW W TPOEKTHOM
AESTENIbHOCTH C WCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB U JaOOPATOPHOTO
o0opy10BaHus;

pemath pacuéTHbIE 3aJaud C $BHO 33JaHHOM (PU3UYECKON MOJEIbIO,
UCTIOJb3Yys (PU3NUYECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a1a4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HeoOXoauMBbIe N7l €€ pelIeHus, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTH
MOJIy4YE€HHOTO 3HaueHUs (PU3NYECKOMN BEIMUHUHBI;

pelaTh KaueCTBEHHbBIE 3a/1a4U: BBICTPAUBaTh JOTMYECKH HEMPOTUBOPEUHBYIO
LENOYKY pacCyXJIE€HUH C OMOpOl Ha H3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCTIOJB30BaTh  MPH  PEIICHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
U TIpeJICTaBIICHNs Y4eOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAIuu, MOJTy4eHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHATH3UPOBATH MOTy4YaeMyt0 HH()OPMAIINIO;

NPUBOJUTH MMPUMEPHI BKJIa1a POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IMPOIIECCOB OKPYKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;,

MCTIOJb30BaTh TEOPETUUCCKUE 3HAHUS TI0 (U3UKE B IIOBCETHEBHOW KU3HU JIJIS
oOecrieueHnss 0€30MacCHOCTH MpU OOpaleHuHu ¢ TpudoOpaMu M TEXHUYECKUMHU
yCTPOMCTBAMH, JUISI COXPAaHEHUS 3[I0POBBS U COOIIOCHHUS HOPM DKOJIOTUYECKOTO
MIOBEAECHUS B OKPYKAIOLIEH CPEJIE;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAMOHAIBHO paclpelesTh OO0SI3aHHOCTH M
IJIAHUPOBATH JESTENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJI€KBaTHO OLIEHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYNIIbI B PEIIEHUE PacCMATPUBAEMON MPOOIEMBI.

K koH1y 00yuenus B 11 ki1acce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpPaX pojb U MecTO (Pu3Mku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEIOCTHOCTh U €IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJIEeil:
TOYEUHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUECUHbII UCTOUYHHUK CBETA, SIACpPHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pEelIeHUH (PU3NYECKUX
3a1ag;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOW (DHU3UKU: AIIEKTpUUECKasl MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE IEHCTBHUS TOKA, B3aWMOJICUCTBUE
MAarHuTOB, OJJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOAHUK C TOKOM U JIBWXKYIIUMCS 3apsii, JIEKTPOMArHUTHbIE KoJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPAacCIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJIpU3alvs CBETa, JIUCIEPCUsl CBETa,
dboToanektpuueckuit 3pdext (potoaddekT), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JMHEWYATOro CIHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAass M HMCKYCCTBEHHAas
PaaNOAKTUBHOCTB;

OMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DIIEKTPUYECKYIO  TPOBOAMUMOCTh  PA3NIMUHBIX  Cpela) |
ANIEKTPOMATHUTHBIE SBJIIEHUS (TIPOLECCHI), MCHOJIBb3Ysl (PU3NYECKUE BEIMYUHBIL:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJICKTPOJABIDKYIAs Cuia, paboTa TOKa,
UHIYKIHMST MAarHUTHOrO TMojs, cwia Awmmepa, cuwia JlopeHna, MHIyKTHBHOCTb
KATYLIKW, DHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJIe, MEepHojJ U 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CHiia ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE paccTosiHuE U
ONTHYECKass CWia JIMH3bI, MPU OMHUCAHWM TPABUIBLHO TPAKTOBATH (PU3HUCCKHIMA
CMBICJI HCIIONB3YEMBIX BEJIMYUH, WX OO0O3HAYCHUS U EAWHUIIBI, YKa3bIBaTh
dbopMyIIbl, CBSA3BIBAIOIINE JaHHYIO (U3UYECKYIO BEJIMUUHY C JPYTUMU BETUUYMHAMHU;

OTNUCBHIBATh M3YyYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIb3Ys
(du3HUecKrue BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acToTa CBETA, SHEPTUsI U UMITYJIbC (POTOHA, IEPUO]I TOJypaciaia, SHEPTUsl CBSI3U
aTOMHBIX SIIEP, MPU OINUCAHUU TPABUIBHO TPAKTOBaTh (DUINYECKUNA CMBICT
WCIIOJIB3YEMBIX BEIMYMH, MX OOO3HAUCHUS W CIAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBS3BIBAIONINE JIAaHHYI0 (DU3MYECKYI0 BEIWYWHY C JAPYTHMH BEIMYWHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3HUECKON BEIMUUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEIBHOIO U MapalieIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHma, 3aKkOH 3IEKTPOMAarHUTHOU
MHJIYKIIMH, 3aKOH MPSMOJMHEHMHOT0 PacipoCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHINTEHHa g Gotorddexra,
3aKOH COXPaHEHHUsS! DHEPTruH, 3aKOH COXPAHECHHS] MMITYJIbCa, 3aKOH COXpaHEHUSs
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUsT MacCOBOTO 4HMCla, MocTyaaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacraja, Mpyu 3TOM pa3iinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHUE U YCJIOBUSA (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OTpeEeNATh HAMlpaBJIeHUE BEKTOPA MHIYKIIMA MarHUTHOTO TOJISI IPOBOHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37JaBAa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCJIEOBAHUIO (DU3UYECKUX SIBIICHUNU W
IPOLIECCOB C HCIOJIb30BAaHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHUIl: MPU ITOM
dbopmyMpoBaTh NpoodIIeMy/3a/1auy U TUIIOTE3Y YUeOHOT0 AKCIIEPUMEHTA, COOMpaTh
YCTAHOBKY M3 MPEIJIOKEHHOT0 000y A0BaHUS, TPOBOJAUTH OIBIT U POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIMYUH, TIPH
ATOM BBIOMpAaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HU3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH C UCTIOIb30BAHUEM TPSMbBIX
U3MEpPEHUI: TPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (DPUKCHPOBATH PE3YJIbTAThI
MOJIyYeHHOW 3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BHJE TaOIUI] ¥ TPaduUKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEI0BaHNUS,

cobJiroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJAECHUU UCCIEIOBAHUM B
paMKax ydeOHOro DKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W MPOEKTHOU
JESATETLHOCTH C MCIOJIB30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THhIe 3a7a4d C SBHO 3aJlaHHOM (PUBUYECKONW MOJIETbIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJiM3a yCJIOBUS 3a7a4u
BBIOWpPATh (HU3UYECKYIO MOJIEIb, BBIICTATh (GU3MUYECKUE BEIMYUHBI U (POPMYIIBI,



HeoOXonuMble NIl €€ peIlleHUs], TPOBOAUTH Pacd€Thl U OLIEHUBATh PEATbHOCTD
MOJIy4YeHHOT0 3HAYeHUS (PU3HUECKOU BEIMYUHBI,

pelmaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEYUBYIO
LETNOYKY PACCYXAEHUW C OMOPOM HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buszndecKue SBICHUS;

UCII0JIb30BAaTh npu  pemieHud  y4eOHbIX ~ 3a/Jady  COBpPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIUN
U TIPEJICTaBJICHUS yueOHOW U HAyYHO-TOMYJISIPHON HHPOPMAIIHH, TTOTyYeHHOMN U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOTyYaeMylo HH()OPMALIHIO;

OOBSICHATh TMPHUHIMIBI JEHCTBUS MAaIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MAaCHOTO MCIOJb30BaHMs B MOBCEAHEBHON
KU3HU;

MIPUBOANTH NPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCII0JIb30BaTh TEOPETUUECKUE 3HAHUS O (PU3UKE B IOBCETHEBHOM )KU3HU IS
oOecnieueHUs O€30MACHOCTH MpHU OOpaleHUH ¢ NpuOOpaMU U TEXHUYECKHUMHU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3J0POBbS U COOJIOJCHUS HOPM HKOJIOTMYECKOTO
IIOBEJICHUS B OKPY KAIOLLEH Cpele;

paboTath B TIpYyIIE C BBIIOJHEHUEM PAa3IUYHbIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATH pPabOTy TPYyIIlbl, PAUMOHAIBHO pACHpPENessiTh OOS3aHHOCTU U
IUTAHUPOBATH JIEATEIILHOCTh B HECTAHAAPTHBIX CUTYaLMsIX, aICKBaTHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KIIACC
KosmuyecTtBouacoB JIeKTPOHHBbIE
Ne HaumeHoBaHuepa31e/ioB U
(uudposbie)
n/n TEMIIPOrPaMMbI Bcero KonTpoabHbiepadotsl | I[IpakTudyecknepadoTbl

o0pa3oBaTeIbHbIEPECYPCHI

Pa3zpesn 1.OU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA

11 ®du3nKa U METOIbl HAYYHOTO 5 bubnmoreka [IOK
' MIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 2
Paznen 2.MEXAHUKA
bubmmorexa [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
22 Hluramiica ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBICOXPAHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no paznemy 18

Paznen 3.MOJIEKVYJISIPHAS ®PU3UKA U TEPMOJANHAMUKA

31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnmnoreka [IOK
' KHMHETHUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
32 OCHOBLITEPMOAHHAMHKH 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubmmoreka [IOK
' BerecTBa. Ma3oBbIe MEPEXOIbI https://m.edso00.ru/7f41bf72

Hroro no pazaeny 24




Paznea 4.9JIEKTPOINHAMUKA

but6mmoreka IIOK
41 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [ToCTOSIHHBIN 37IEKTPUYECKUI 12 bubnmoreka [IOK
' TOK. TOKH B pasJIn4IHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOEBpeMs 2
OBILEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

No KoauvecTtBouacon DJIeKTPOHHbIE
- HaumenoBanuepasie/ioB u (uudposbie)
n/ Bcer KonTpoabubiepabor | IIpakrudecknepador
TEMIIPOTrPaMMBbI o0pa3oBaTejibHBIEpeCYp
n 0 bl bl
Chl
Paznen 1.9JIEKTPOJIUHAMHUKA
11 MarunuTtHoeroe. 1 1 3 bubnuoteka [IOK
' DNeKTPOMarHUTHASIMH Iy KNS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
MexaHndeckue u bubmuoreka [JOK
2.1 9 1
AIIEKTPOMAr HUTHBIEKOJICOAHM ST https://m.edsoo.ru/7f41c97c
MexaHu4decKkue u bubmuoreka [IOK
2.2 5 1
AJIEKTPOMarHUTHBICBOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoteka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paznemy 24
Pa3znen 3.0CHOBBI CHEIIUMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OcCHOBBICTIEINATBHOUTEOPUUOTHOCUTEIILHO 4 1 bubmoreka [IOK
' cTH https://m.edso0.ru/7f41c97¢c
Hroronopaszaeny 4
Paznen 4 KBAHTOBASA ®U3UKA
N bubmuoreka [JOK
4.1 DJIeMEHTHIKBAHTOBOMONITUKU 6 https://m.edsoo.ru/7f41c97¢




bu6nunorexa [JOK
42 Crpocticaroma 4 https://m.edso0.ru/7f41c97¢c
bu6nunorexa [JOK
43 ATOMHOCA PO > https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 15
Pa3nen 5.9JIEMEHTBI ACTPOHOMUMU U ACTPODPU3UKHU
but6mmoreka [IOK
51 DJIEMEHTHIACTPOHOMHUH U acTPOPHU3UKH 7 1 https://m.edsoo.ru/7f41c97c
Hroronopazaeny 7

Pa3nen 6.OBOBIIAIOHIEE IOBTOPEHUE

bubmuoreka [IOK
61 Oo0maiomeenosToperte 4 https://m.edsoo.ru/7f41c97c
Hroronopazaeny 4
Pe3epBHOEBpEMs 3

OBIIEE KOJIMYECTBO YACOB I10

[TPOIT'PAMME 68 4 !







IHOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
Ne KosmuyecTtBouacoB
Jarau3 DJIeKTPOHHbIeIU(POBHIEOOPA3OB
n | Temaypoka Be KoHTpoJbHBI IMpakTHyeckun y P op P
YeHust aTeJibHbIEpeCypChI
/ ero | epadorTnl epadoThI
n
®u3uka — HayKa O IPUpOJE.
1 Hayunsie MCTZ bl HOI;HEHI/ISI 1 bubmorexa [OK
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaroIlero Mupa
Ponb 1 MecTo pusuku B

5 (hopMHUPOBaHUH COBPEMECHHOM 1 bubnmnoreka [IOK
HAy4HOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON ACATEIHHOCTH JIFOICH
MexaHu4ecKoe IBHKCHHE.

OTHOCHUTENBHOCTH MEXAaHUYECKOTO bubmmoteka [IOK

3 1
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, yCKOPEHHUE
MexaHudeckoe 1BUKXEHHE.

4 OTHOCHUTENBHOCTH MEXAaHUYECKOTO 1 bubmmoteka [IOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, yCKOPEHHUE

5 PaBHOMEpHOEITPSIMOIMHENHOEIBAKE 1 bubnmnoreka [IOK
HUE https://m.edsoo.ru/ff0c3620

6 PaBHOyCKOpEeHHOETPSMOIMHEHHOE T 1 bu6mmoreka [IOK
BH)KEHUE https://m.edsoo.ru/ff0c372e

7 CBobOoaHOe aieHne. Y CKOpeHue 1 bubnmnoreka [IOK




CBOOOIHOTO ITaICHUSA

https://m.edsoo.ru/ff0c39cc

KpuBonuneiiHoe 1BUXEHHUE.

8 JBrxeHne maTepraabHOU TOYKH I10 bubmorexa [OK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[IpuHIUIT OTHOCUTEIIBHOCTH
9 T"amunes. UHeprmaibHble CUCTEMEBI buGnnorexa [JOK
' P N https://m.edsoo.ru/ff0c3be8
orcueta. [lepBriiizakonHbr0TOHA
Macca tena. Cuia. [lpunnun
10 CYNEPIIO3HINH Chjl. BTopoli 3akoH bubmorexa [OK
yiep 1 ' p . https://m.edsoo.ru/ff0c3be8
HproToHa /17151 MaTepuaabHON TOYKH
Tpernii 3akoH HeroTOHA /17151 bubnuoreka LIOK
11
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TAroTeHus. Cuna
12 TKECTIL bubnuoreka [IOK
) https://m.edsoo.ru/ff0c3d00
IIepBasikocMU4ECKaAsICKOPOCTh
13 Cuna ynipyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument
14 | TPeHHA. Cuna conpoTuBIEHUS IPU bubnmnoreka [IOK
JIBUKCHUH TEJIa B KUJIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[TocTynarenbHOE 1 BpamareabHOe
15 JBIKEHUE a0COIIOTHO TBEPIOTO bu6nuoreka [JOK
tena. MomenTcuisl. [lnedocuier. https://m.edsoo.ru/ff0c41a6
VY cnoBuspaBHOBECUATBEPIOTOTENA
16 | Hmmnynbc MaTepualibHOM TOUKH, bu6mmoreka [IOK

CUCTEMBI MaT€pUAIbHBIX TOYEK.
Nmmynbe cuiibl. 3aKOH COXpaHEHUs

https://m.edsoo.ru/ff0c43d6




HUMITYJIbCA. PeaKTI/IBHOGZ[BI/I)KeHI/Ie

17

PaGoTta 1 MOUTHOCTH CHJIBIL.
Kunernueckas sHeprust
MaTepuaabHON TOYKH.
TeopeMaoOM3MEHEHUMKIHETUIECKO
W sHEeprumn

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4502

18

[ToTenunanbHas SHEPTHUAL.
[ToTenuuanbHas 3HEPrHs YIIPYTo
ne(OpMUPOBAHHOMN MPY>KUHBI.
[NoTeHnmansHassIHEPTUATETABOIN3H
MTOBEPXHOCTU3EMITH

bubmuorexa IIOK
https://m.edsoo.ru/ffOc461a

19

IloTeHumanbpHBIC U
HEIOTeHIMaIbHBIE CHIIBI. CBS3b
pabOTHI HETTOTEHITUATBHBIX CHII C
M3MEHECHHEM MEXaHHMYISCKOM
SHEPTUU CUCTEMBI TEII.
3aK0oHCOXpaHEHUSIMEXaHUUECKOM
SHEPruu

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

20

JlabopaTopHas padota
«MccnenoBanue cBs3u pabOTHI CUITBI
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTUHU Tejla Ha IpUMepe
paCTsKEHUS PE3UHOBOTO KTyTa»

21

KonTponbHas paboTa 1o teme
«Kunemaruka. Jlunamuka. 3akOHbI
COXpaHEHUsI B MEXaHUKE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

22

OCHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KMHETHYECKOM
Teopuu. bpOyHOBCKOEABUKEHUE.

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2




Auddysus

23

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB.,
YKUJIKOCTEN U TBEPBIX TEN

24

Macca monexyn. Konnuectso
BemiecTBa. [loctostnHast ABoraapo

25

TernnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[Ixanaremneparyplienscus

26

Wneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde

27

AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeIHell KHHETHYeCKON SHEPTUU
JBUKECHHSI MOJIEKYJI.
YpaBHeHnneMenpeneeBa-
Knaneiipona

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

28

3akon/lanpToHa. ["a30BBIC3aKOHBI

29

JlabopaTopHas padota
«MccnenoBanue 3aBUCUMOCTH
MeX/1y TapaMeTpaMu COCTOSTHUS
pa3peKeHHOTO ra3ay

30

W3onpoueccs! B M1€aILHOM rase u
ux rpaduyeckoe MpeacTaBIeHue

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c570e

31

BHyTpeHHsIst sHEpTHs
TEPMOIUHAMHYECKOM CUCTEMBI U
CHOCOOBI €€ U3MEHEHHSI.
KonnuecTBoTemnoTe! u padora.

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c5952




BHYTpeHHSS3HEPTUA0HOATOMHOIO
HJeallbHOrorasa

32 Bupprrermonepenayumn bubmorexa [IOK
A pel https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTD BEIIIECTBA.

33 KonnuectBo TEMIOTHI NpH bubmuoreka [IOK
TEeIJIonepeaye. https://m.edsoo.ru/ff0c5c36
AnmabatHbIIpoIECce

34 [IepBrlii 3aKOH TEPMOAMHAMUKYU U bubnuoreka [IOK
€ro NPUMEHEHHE K U30ITPoLIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTs mporieccos B

35 npupoze. Bropoii 3akoH bubmorexa TIOK

PHpOZe. BIOp https://m.edsoo.ru/ff0c6230
TEPMOINHAMUKHU

36 [Tpunun nevicteus n KI1/] bu6mmoteka [IOK
TETUIOBOM MaIIuHbI https://m.edsoo0.ru/ff0c600a

37 Huxn Kapro u ero KITJ]

38 DKOJIOTUYECKUETPOOIEMBITEIIIIOOHE
pPreTHuKu
O6o0maromuii ypox

39 <<M0J'II:K J'IISIII Hazl()bmnxa OCHOBBI bubmorexa [OK

YIp ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbHas paboTa o teme
40 «MOJ‘IpeI( TS HEH duznka brbmorexa [OK
YIp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOIMHAMUKI

41 [TapooOpa3zoBaHue U KOHACHCALUS. bu6mmoreka LIOK
Hcnapenue u kurenue https://m.edso0.ru/ff0c63b6

42 AOCOoNIOTHAS K OTHOCUTEIbHAS but6mmoreka [IOK

BJIQ)KHOCTH BO3aYyXa.

https://m.edsoo.ru/ff0c64d8




Hacepnuennsritnap

TBépnoe teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHS

43 CBOMCTB KpuCTAJLIOB. JKunkue bubmorexa [IOK
p ' A https://m.edsoo.ru/ffOc65f0
KPUCTAJLIBL.
CoBpeMeHHbIEMaTEPHUATIBI
[InaBneHue U KpUCTAILTU3AIIHSL.
44 V nenpHas TensoTa IUIaBJICHUS buGnnorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
Cyb6numarust
bu6mmoteka [IOK
45 VYpaBHeHHeTEILIOBOrOOAIaHCA
p https://m.edsoo.ru/ff0c6820
OJekTpru3anusd Tel. DIEKTPUIESCKUH
46 3aps pI[Ba BUJIA DJIEKT I/I‘feCKI/IX bubmorexa LHOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOAHUKH, TUIIEKTPUKH U
47 H(I))JI HPOBOTHUKHU 3aKEH Bubmiorexa OK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs JIEKTPUUECKOT0 3apsaa
B3aumoneiicTBue 3apsiioB. 3aKOH
48 Kynona. TouedHbIN dIIEKTPUYECKUI bubnnorexa [IOK
y ' P https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsk€HHOCTB 2J1EKTpUYECKOro
noss. [IpuHnmn cynepno3suuuu bubnmnoreka [IOK
49 N
DIEKTPUYECKUX ITOJIEH. https://m.edsoo.ru/ff0c6df2
JInHUMHANPSHKEHHOCTU
PaboTa cui aekTpocTaTiyecKoro
50 noxd. Ilorenmman bubnmotexa HOK
’ At https://m.edsoo.ru/ffOc6f00
PasHOCTBIOTEHIINATIOB
51 [IpoBOTHUKY U TUIIEKTPUKH B bu6muoreka LIOK




QJICKTPOCTATUYCCKOM I10JIC.
HI/ISJ'ICKTpI/I‘{eCKaﬂHpOHI/IHaeMOCTB

https://m.edsoo.ru/ff0c7018

52

OnexTpoémkocTs. Konnencarop

bubnmorexa [IOK
https://m.edsoo.ru/ff0c7126

53

DneKTPOEMKOCTH MIIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOT0 KOHIeHCaTopa

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c72c0

54

Jlaboparophas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHCaTopa"

55

[TpuHIMD KeHCTBUS U TPUMEHEHNE
KOHJICHCATOPOB, KOIIMPOBAILHOTO
ammapara, CTpyHHOTO IpUHTEpA.
OnekTpocTaTuyecKas3alluTa.
3a3eMJIeHUEANEKTPOIIprOOpOB

56

DNEKTPUUECKUN TOK, YCIIOBUS €T0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsoxenue.
ConpoTusieHue.
3axkoHOmaamsydacTKalenu

57

[TocnenoBarenbHOE, TapaIIEIBHOE,
CMEIlIaHHOE COEIMHEHNE
npoBoAHUKOB. JlaboparopHaspaboTa
«3y4eHnecMenaHHOrOCOe TMHEHUS
PE3UCTOPOBY

0.5

bu6nuoteka [JOK
https://m.edsoo.ru/ff0c74f0

58

Pabora 1 MomHOCTH
AJIEKTPUYECKOTO TOKA.
3axon/{xoyns-Jlenna

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc7838

59

3axod Oma 11 MOITHOH

0.5

bu6nuorexa [JOK




(3aMKHYTOM) 3JIEKTPUYECKOM LIETIH.
Kopotkoe 3aMbIkanue.
JlaGopaTtopHas padoTta «3mepenue
OJIC ucTOYHMKA TOKA U €TO
BHYTPEHHET'O CONPOTUBIICHUS

https://m.edsoo.ru/ffOc7ae0

60

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEP/BIX METAJIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTD

61

ONEKTPUUECKUI TOK B BaKyyMe.
CBolicTBa 3JI€KTPOHHBIX ITy4YKOB

62

[TonynpoBoAHUKH, UX COOCTBEHHAS
Y IPUMECHAsk TPOBOAUMOCTD.
CaoiicTBap—N-iepexoia.
[TonynpoBoAHUKOBBIE TPUOOPHI

bubmmoteka [IOK
https://m.edsoo.ru/ffOc84ae

63

DNeKTpUUECKUN TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
DIEKTPOTUTUYECKASTUCCOLIUAITHSL.
DNEeKTpOIH3

bubmmoteka [IOK
https://m.edsoo.ru/ff0c82ba

64

DNEeKTPUYECKHUI TOK B ra3ax.
CamMOCTOSTEeTbHBINA U
HECaMOCTOSITEIbHBINA pa3psia.
Monnus. [1nazma

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc84ae

65

DneKkTpudeckue npudopsl U
YCTPOMCTBA M UX IPAKTUYECKOE
MIPUMEHEHHE.
[IpaBunarexHukrOE30MaCHOCTH

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c86fc

66

O06o0maromuitypok

bu6nuorexa [JOK




«INEKTPOTUHAMUKAY

https://m.edsoo.ru/ff0c88be

KonTponbhas pabota 1o teme

«DnekTpocratuka. [locTosTHHBIN bubnnoreka [IOK
67 . 1
3JIEKTpUYEeCKUil TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHbIX Cperax»
PezepsHbiii ypok. KoHTposibHast
68 aGOI;a o TZf/Ie ’ 1 bubmmorexa [IOK
},) " https://m.edsoo.ru/ff0c8c56
DNEeKTPOAMHAMHKA
69 PesepBHEIit ypok. O600marommit 1 bubnmoreka [JOK
ypok no teMaMm 10 kmnacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I1O 69

I[TPOI'PAMME




11 KJIACC

Ne KosuvecTBOUacon
I Temaypoka Bee | Konrponsmre MpakTiieckue HJaramzyu | DuexkTpoHHblenu(poBbIEOOPA3OBAT
eHMsI eJIbHbIepecypchl
/ o padoTsbI padoThI
n
[TocTossHHBIE MATHUTHI U UX
B3auMo/ieicTBUe. MarHuTHOE
nosie. BekTop MarHuTHOM 1 bubmmorexa [IOK
https://m.edso0.ru/ff0c9778
WHIYKIUH.
JIMHUMMAarHUTHOMMHIYKUIMU
MarauTHoO€ 1oJie MPOBOJHUKA
¢ TokoM. OnbIT Dpcrena. bubnnoreka [IOK
N 1
B3aumopeiicTBre NpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHas pabota
«I/ISyEeHI/II; Mal“II)-II/ITHOFO 0JIse 1 1 bubnworexa LIOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JlelicTBME€ MarHUTHOTO TOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmmnepa. JJaboparopHast paboTa 1 1 bubnmnoreka [IOK
«HccnenoBaHue gemcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JleicTBME MAarHUTHOTO TTOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO 1 bu6muoreka LIOK
gactuny. Cuna JlopeHua. https://m.edsoo.ru/ff0c9df4
PaGora cuibl Jlopenia




DNeKTpOMarHuTHast UHTYKIIHSL.
IToToK BEeKTOpa MarHUTHOM
unayknuu. 2J1C uHayKImu.
3aKOH 3JIEKTPOMarHuTHOMU
nHaykunu Papanes

JlaGopaTopHas pabota
«HccnenoBanue SIBJICHUS
ANEKTPOMATrHUTHOW HHTYKITU

bu6nmorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SBIeHUE
camonHykuuu. J1C
CaMOUHIYKIUU. DHEPrust
MarHMTHOTO I10JIsI KaTYLIKH C
TOKOM.
DNEKTPOMArHUTHOETIONE

bubmmoteka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa U uxX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHuThI,
JJIEKTPOABUIaTENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX
YaCTHUL, UHIyKIIHOHHAs I1€4b

10

O6o0maromuii ypok
«MaruuTtHoe 1ojJe.
DneKTpOMarHuTHast UHTyKLIHS

bubmmoteka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas paboTa 1o teme
«MaruuTtHoe 1nose.
3.]'[GKTPOMaFHHTHaSIHHHYKHHSI))

bu6nuoteka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00o0/1HBIE MEXaHUUECKUE
konebanus. ['apmoHnueckue
KoseOaHus. YpaBHEHUE

bu6nuorexa [JOK
https://m.edsoo.ru/ff0caf06




rapMOHUYECKHUX KOJIEOAHUH.
[IpeBpatenue sHEprUn

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MePHOJIa MAJIBIX KOJICOAHMIA
rpy3a Ha HUTH OT JUTUHBI HUTH
Y MacChl Tpy3a»

14

KonebaTenpHbIi KOHTYD.
CB00OOHBIE
AEKTPOMArHUTHBIE KOJIEOaHUS
B UJICaIbHOM KOJieOaTeIbHOM
KOHTYpe.
AHaJIOTUSAMEXTyMEXaHUYECKU
MU U
AJIEKTPOMArHUTHBIMUKOJICOaHH
MU

bubmuoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUHU B
UJeabHOM KOJIe0aTeIbHOM
KOHTYpEe

bubmmotexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyXarOnnx
KoseOaHusx. BelHyXIeHHBIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc.
BbIHYX1€HHBIEANIEKTPOMArHUT
HbIEKOJIEOAH NS

bubmmotexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepemeHHBIH TOK.
CuHycou1anbHbIN
MepEeMEHHBIN TOK. MOIITHOCTh

but6mmoreka [IOK
https://m.edsoo.ru/ffOchd34




IIEPEMEHHOT'0 TOKA.
AMIUIMTYJHOE U ACUCTBYIOLIEE
3HAa4YeHUE CUJIbl TOKA U
HalpsHKEHUs

18

Tpanchopmarop.
[IpousBoacTBo, nepenaya u
noTpeOIeHne AIEKTPUYECKON
JHEPTUU

19

VY CTpoiCTBO U MPAKTUUECKOE
MIPUMEHEHHUE JIEKTPUUECKOTrO
3BOHKA, T€HEpaTopa
IEPEMEHHOTO TOKA, JINHUI
aNeKTponepenayd

bubmmoteka [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKHE PUCKHU TIPU
MPOU3BOJICTBE
anekTpo3Heprun. Kynbrypa
HCITOJIb30BAHUS
BJIEKTPOIHEPIUU B
MOBCETHEBHOM KU3HU

21

MexaandecKre BOJIHEI,
YCJIOBHS pacpOCTpaHEHUSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJIHBL. [lonepeunsie n
MIPOJIOJIEHBICBOJTHBI

bubmmoteka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTBb 3ByKa.
I'pomkocCTh 3ByKa.
Bricotarona. TemOp3Byka

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

SHCKTPOMZLFHI/ITHI)IG BOJIHBI, UX

but6mmoreka [IOK




CBOMCTBA U CKOPOCTb.
[IIxana’neKTpOMarHUTHBIXBOJI
H

https://m.edsoo.ru/ffOccfe0

HpI/IHI_[I/IHBI pPaaruoCBA3U U

24 TeaeBuaeHuA. Pa3Butue
CpPEACTB CBs3U. Pagnonokanus

o5 KonTponbhas pabora bubnmoreka [IOK
«Konebanust v BOITHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonuneitHoe

26 pacnpocTpaHEHUE CBETA B bubnmnoreka [IOK
oIHOpOHOM cpene. ToueunbIin https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. Jlyu cBera
OTtpakenue cBeTa. 3aKOHbI
oTpaxxeHus ceta. [loctpoenue bubnuoreka LIOK

27 .
M300paKEHUH B IIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceera. [TonHoe

08 BHYTpPEHHEE OTPaKEHUE. bubmuoreka LIOK
[IpenenbHbIN yTo MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JlaboparopHas paboTa

29 <<I/I3MI€): eHII)/IG noI;azaTenﬂ bubmmorexa LIOK

p https://m.edsoo.ru/ffOcd67a

MIPEIOMIIEHUS CTEKIIa»
JIunsel. [loctpoenne
n300pakeHMi B JIMH3E. bu6mmoreka LIOK

30 .
®opMyia TOHKOH JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI

31 JlaboparopHas paboTa




«ccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3aX)

Hucnepcus ceeta. ClOKHbBIN
cocraB 6enoro csera. L[Ber.

32 JlaGopaTopHas pabora
«Habnronenne nucnepcun
CBETa»
NuaTtepdepennus ceera.

33 Hud I:i I1)/151 CBeTa bubmorexa [OK

paril o https://m.edsoo.ru/ff0ced22

JudpakimonHas penérka

34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [IOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTrueckue npuOOpsI U

35 YCTPOMCTBA U yCIIOBUS UX
6€301MacHOT0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKHU. bubnuoteka [JOK
[ToctynaTel cienuaibHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIILHOCTH
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. bubmmoteka [JOK

37
3ameUIeHHE BpPEMEHU U https://m.edsoo.ru/ffOcfa42
COKpallleHHE JUTUHbI
DHeprus U UMIYJIbC
PENATUBUCTCKOU YaCTULIBI. bu6mmoreka LIOK

38 .
CBs13p Macchl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPIUSIIOKOs

39 KonTponbras padota «OnrTuka. bu6mmoreka [IOK




OcHOBBI crIeLIUAJIBHON TEOPUH
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonsl. Popmyia [Tnanka.

bu6nmorexa [JOK

40
DHeprust 1 UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIICIOBAHNE BuG 10K

nonIMoTeKa

41 .0 A.T.
porospdexra. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodddekra.

VYpaBHeHue DUHIITEHHA TSI
42 botosdhexra bubmuoreka [IOK
' https://m.edsoo0.ru/ff0d015e
«KpacHasrpanuiia»
doroadderra
JaBnenne ceera. OnbiTer I1. H.
43 TeBenena bubmuoreka [IOK
AEEE. y https:/m.edsoo.ru/ff0d04a6
XHMMHUYECKOEICHCTBUECBETA
TexHuueckue ycTpoiucTea u
MPAKTUIECKOE TPUMEHCHUE:

44
(oTORIEMEHT, POTOAATUHK,

COJIHEUHas OaTapesi, CBETOIUO/
Pemenue 3amau o teme

45 «DneMeHThI KBaHTOBOU bubmmorexa TIOK

https://m.edso0.ru/ff0d0302
OIITUKN))
Monaens atoma ToMmcona.

46 Omnertel Pe3epdopaa o bubnmnoreka [IOK
pacCestHUIO O-4acTHIL. https://m.edsoo.ru/ff0d091a
[InaneraprasMoienpaToMa

47 [Toctynareibopa Bubmmorexa [IOK

https://m.edsoo.ru/ff0d0afa




48

N3nydenue u norioumeHue
(OTOHOB ITpH MEepexo/ie aTomMa
C OJTHOTO YPOBHS SHEPTHH Ha
JIpyroi. BuapicrieKTpoB

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0afa

49

BomHOBEIE CBOMICTBA YaCTHII.
Bounsl ne bporis.
KopnyckynsapHo-BOIHOBOM
nyanu3M. CIIOHTaHHOE H
BBIHYKJICHHOE U3ITy4YeHUe

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIMOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OTIpeIeNICHUIO COCTaBa
PaINOaKTUBHOTO U3ITyUEHUS

bubmmoteka [IOK
https://m.edsoo.ru/ffod0fd2

o1

CgoiictBa anbda-, 6era-,
raMMa-u3irydeHus. Biusiaue
PaJIMOaKTUBHOCTH Ha KUBBIC
OpPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HeiftpoHa. M3otonsl. Anbga-
pacnan. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacrna.
I'amma-usiydenue

bubmmotexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBsi3U HyKJIOHOB B
sanpe. SlnepHsle peakuuu.
Snepuslii peakrop. [Ipobaemsl,
MIEPCIEKTHUBBIL, SKOJIOTHUECKHE
aCIEKTHI SAJCPHON YHEPIETUKHU

bubmmoteka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTHUIIHI.
OTKpBITHE TO3UTPOHA. METOIbI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




HaAOJIOACHNUS U PETUCTPALUN
9JIEMEHTAPHBIX YACTHII.
Kpyrusliicron
«DyHIaMEHTAIbHBIEB3aNMO/ICH
ctBUsl. EnMHCTBOGM3NYECKOM
KapTUHBIMUPA»

55

Bug 38é3nH0Tr0 HEbA.
Co3zBesnus, ipKue 3BE3IbI,
IIIaHEThI, UX BUANMOC
nBrokenne. ColHeUHasACHCTEMA

56

Comnnaue. CoyHeuHast
aKTUBHOCTBL. McTOUYHUK
sHepruu ComHIa U 3B€31

57

3BE3/1bl, X OCHOBHBIE
XapaKTEPUCTUKH.
3BE3ABITIIaBHON
MIOCJIEA0BATEIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NpeACTaBIECHUS
0 MPOMCXO0KJIEHUU U IBOJIIOLIMU
CosHma u 38831

58

Mneunsiii [1yTe — Hama
lNamakTuka. [lonoxenue n
nBrokenne CorHIa B
lanaktuke. ['anakTuku.
UYUEpHbleabIpEI B AIpaxraJlakTHK

59

Bcenennas. PazOeranue
ranakTuk. Teopus bonpmoro
B3pHhIBA.




PenukToBoeusnyueHue.
MerTtarajgakTuka

60

Hepemennsienpo6ieMblacTpoH
OMUU

61

KonTtponbHas pabota
«DNIEMEHTHI ACTPOHOMUU U
acTpOpU3UKI

62

O6o06maromuii ypok. Poib
(bU3MKK ¥ ACTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTUYECKOI, COLMaIbHOMN
U 3TUYECKOl cepax
NesITeIbHOCTH YeJIOBeKa

63

O606maromuit ypok. Posis u
MECTO (PU3UKH U aCTPOHOMHH B
COBPEMEHHOM HAYyYHOU
KapTUHE MUPA

64

O6o06maromuit ypok. Pomib
¢bu3nueckoil Teopuu B
(dbopmHupoBaHUU
MpeiCTaBIeHNH 0 pru3nuecKoi
KapTHHE MUpa

65

Oo6o06maromuit ypok. Mecto
(bu3NYeCcKoil KapTUHBI MUpPA B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O MPUPOJIE

66

PesepsHbIil ypok. MarautHoe




nosie. NeKTpOMarHuTHast
WHTyKIIHS

Pe3epBHbiii ypok. OnTuka.

67 OcHOBBI crieITUAIBLHOM TEOPUH 1
OTHOCHUTEIBHOCTH
Pesepurrit ypok. KBanTosas
68 (bHSIfKa QJi]:MeHTH 1 bubmorexa [IOK
' https://m.edsoo.ru/ff0d1784
aCTPOHOMMH U ACTPOPHU3UKHU
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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