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MHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 6a30BOr0 ypoBHS Ha YPOBHE CPEIHErO OOIIEero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHUW W TpeOOBaHWUU K pe3yjbTaTaM OCBOEHHS OCHOBHOU
oOpazoBaTenbHON Tporpammsbl, mpeactaBieHHbx B OI'OC COO, a Takxke c ydé€rom
dbenepanbHOil paboueld MporpaMMbl BOCIHUTAHUS M KOHIEMIIMU MpernojaBaHus y4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTelbHbIX opranuzainusax Poccuiickoit ®enepanuu,
peanu3yromxX OCHOBHbIE 00pa30BaTENbHbIE TPOrPAMMBI.

CopepxaHue mporpamMmbl MO (U3MKE HANpaBiIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-
HAay4YHOU KapTuHbl Mupa oOyuarommxcs 10-11 xkmaccoB mpu oOydeHuu ux (QPU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO nonaxona. IlporpamMmma no ¢usuke
cootBercTBYeT TpeboBaHusiM OPI'OC COO k miaHUpyeMbIM JUYHOCTHBIM, MPEAMETHBIM U
MeTarnpeIMETHBIM pe3yJibTaTaM O0y4YeHUSsI, a TAK)KE YUYUThIBAeT HEOOXOAUMOCTh peaiu3aluu
MEXIIPEIMETHBIX CBsI3eM (DU3UKU C €CTEeCTBEHHO-HAYYHBIMU yU4eOHBIMU TIpeaMeTaMu. B Hel
OTPEJENSIIOTCS. OCHOBHBIE IIeJIM  M3y4YeHUs (PU3MKKM Ha YypPOBHE CpEIHEro oOIero
oOpa3oBaHus, IUIAHHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (DU3UKH: JIUYHOCTHBIC,
MeTarnpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no ¢pu3uKe BKIHOUYALT:

e TUIAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeaMera «dusukay 1Mo rogaM 00ydeHHs.

du3rka Kak Hayka o HauOosiee OONIMX 3aKOHAX MPHUPOJbI, BHICTYINAas B KayeCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJAJ B CHCTEMY 3HaHUUA 00
okpyxaroreM Mupe. LIKonbHBI Kype (PU3MKH — CHCTEMOOOPA3yrONIUN Il €CTeCTBEHHO-
HAyYHBIX y4EOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJIICHHM, M3y4aeMbIX XHMHUEH, Ouonoruen, gusmdeckoil reorpadueil m acTpOHOMHEH.
Hcnonb3oBanue M aKTUBHOE MpHUMEHEHUE (PU3MYECKUX 3HAHMM OMpeeNseT XapakTep U
pa3BUTHE pa3HOOOpPA3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYyYEHHs] HOBBIX MATEpUANIOB C 3aJaHHBIMU CBOWCTBaAMU U Apyrux. M3yueHue
(¢u3MKU BHOCUT OCHOBHOW BKJIaa B (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOW KApTHUHBI MUpa
oOydarommxcs, B (OpMUpPOBaHHE YMEHUU NPUMEHITh HAYYHBI METOJ TO3HAHUS TIpHU
BBITTOJIHEHUU UMM YYEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca Qu3MKH IJii YPOBHS CpPEIHEro OO0IIero oOpa3oBaHUsS TMOJIOKEH Pl
uJel, KOTOpPbIe MOKHO PACCMaTPUBAThH KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEM KypC SIBIISIETCS] JIOTUYECKH 3aBEPLIEHHBIM,
OH COJEP)KUT MaTepHall U3 BCEX pa3/ieloB (PU3HMKH, BKIIOUAET KaK BOTPOCHI KIACCHUECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM ¢ HEW Marepwas Kypca (U3NKH OO0BEAMHEH
BOKpYT (puznueckux teopuid. Benymum B Kypce siBiisieTcsi (pOpMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BELIECTBE U TOJIE.



Hoes  eymanumapuzayuu. EE  peanuzanus  mOpeanojiaraeT — UCMOJIb30BaHUE
T'YMaHUTApHOTO TOTCHIMAIa (PU3NYECKONH HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHS (DH3UKU C
pa3BHUTHEM OOIIECTBA, & TAKXKE C MHPOBO33PECHUECKUMH, HDABCTBEHHBIMU U SKOJIOTHUCCKUMU
npodiemMamu.

Hoes npuknaonoti nanpaenennocmu. Kypc ¢Gusuku npeamnojaraeT 3HAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHUECKHX MPUIOKCHHA W3YYCHHBIX TCOPUH H
3aKOHOB.

Hoes sronoeuzayuu peanusyeTcss TOCPEICTBOM BBEJCHUSI SJIEMEHTOB COJIEp KaHUS,
MOCBSIIEHHBIX SKOJIOTHYECKUM TIPOOIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C Pa3BUTHEM
TEXHWKH W  TEXHOJOTMH, a Takke OoOCyXIeHHS  MpoOjeM  palrOHAIBHOTO
IIPUPOJIOTIONIB30BAHUS 1 DKOJIOTMYECKOM 0€301TacCHOCTH.

CTep)XKHEBBIMH dJIEMEHTaAMU Kypca (PM3WKH Ha ypOBHE CPEIHEro o0Iero oopa3oBaHUs
SBIIIOTCS (hU3MUecKue Teopuu ((popMHUpOBAHUE TPEACTABICHUNA O CTPYKTYpE MOCTPOCHHUS
dusnueckor TEOpUHU, POIM (PYHIAMEHTAJbHBIX 3aKOHOB W TPHHIIMIIOB B COBPEMEHHBIX
NPEJICTABIICHUSAX O TPUPOJIC, TPAHMIIAX TPUMEHUMOCTH TCOPUH, JUTSl OIMCAHMS €CTCCTBCHHO-
HAYYHBIX SBJICHHH U MTPOIICCCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN TOAX0J] B Kypce (DH3UKH peanu3yeTcsl NPEkIe BCEro 3a
C4éT OpraHu3alMKM SKCICPUMCHTAIBHON JCATCIBHOCTH oOydaromuxcsa. s 6a3oBoro
ypOBHS Kypca (PM3WKH — 3TO HCIIOIB30BAHHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JabOpaTOPHBIX paboT, KOTOphIE B MporpaMme Mo Gu3nke oObEAMHEHBI B
oOLMI CMHCOK YYEHHUYECKHX MpaKkTUYeCKUX paboT. BrifeneHne B yka3aHHOM N€pedHe
nabopaTopHBIX paboOT, TMPOBOAUMBIX JJii KOHTPOJSE M  OLEHKH, OCYIIECTBIISICTCS
y4acTHHKaMu 00pa3oBaTeIbHOTO Ipoliecca HMCXOAs M3 OCOOCHHOCTEW IJIaHUPOBAHHS U
ocHareHus: kaOuHera (usuku. Ilpu sToM oOecmeumBaeTcsl OBIAJACHUE OOYYAIOIIMMUCS
YMEHHUSIMHU TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, MCCIECAOBAHMS 3aBUCUMOCTEH (DHU3UUECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonpioe BHMMaHME ynenseTcs PEHICHUIO0 PAcUETHBIX M KayeCTBEHHBIX 3anay. [lpu
ATOM JJIsl PAaCUETHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4M C SIBHO 3aJaHHOMN (hu3HuecKon
MO/ICJIbIO, TIO3BOJISIIONITUE MMPUMEHATh U3YYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO
paszena Kypca, TaKk U MHTETPUPYS 3HAHUS M3 Pa3HBIX pa3AesioB. (s KadecTBEHHBIX 3a/iad
MPUOPUTETOM SBIISIOTCS 3aJaHus Ha OOBSCHEHHE MPOTEeKaHUS (U3MUECKUX SIBICHUA U
IIPOIICCCOB B OKPY’KAIOIIEH JKM3HHU, TpeOyronre BpIoopa PU3nIecKoi MOJEIHN I CUTyaIlun
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusimu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieueHnI0 y4eOHOTO Tporecca 0a30BbId YPOBEHb Kypca (DM3WKM HA YPOBHE CpPETHETO
o01ero oopa3oBaHus OJDKEH U3Y4aThCS B YCIOBUAX MPEAMETHOTO KaOnHeTa (pU3uKu win B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TPEIMETOB ECTECTBEHHO-HAYYHOTO IMKiIa. B
kaOuHere (QU3MKK JOMHKHO OBITH HEOOXOoAMMOE J1abopaTopHOE OOOpYAOBAaHHWE IS
BBITIOJTHEHUS YKa3aHHBIX B IMporpaMMe Mo (HU3MKE YYEHWUYECKUX MPAKTHUYECKUX PaboT |
JIEMOHCTPAIMOHHOE 000PYI0BaHNUE.



JleMoHCTpallmoOHHOE 00OpynOBaHHE (OpMUPYETCS B COOTBETCTBUU C HPUHLHUIIOM
MUHUMAJIbHOM JOCTaTOYHOCTU U OOECIEYMBAET MMOCTAHOBKY MEPEUYHCIECHHBIX B MpOTrpaMMe
1o (pU3HKE KIIOUEBBIX JEMOHCTPALUI JUIsl UCCIIEI0BAHUS U3yYaEeMbIX SIBJICHUI U MPOLIECCOB,
AMIIMPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIabopaTopHOE 000pynOBaHUE IJIsl YUEHUYECKUX NPAKTUUECKUX paboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCA B pPacy€Te OJIHOIO KOMILIEKTa Ha JBYX
oOyuaromuxcsa. TemaTuueckue KOMIUIEKTHI J1a00paToOpHOro 0OOpYyIOBaHUS AOJKHBI OBITH
MOCTPOEHBI HA KOMIJIEKCHOM MCIOJIb30BAaHUU aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUE LIUPPOBHIX TAOOPATOPU.

OCHOBHBIMHM LIEJISIMU U3yYeHUS (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

dopMUpOBaHUE HHTEpPECa U CTPEMJICHUS OOYYaIOUIUXCA K HAyYHOMY M3YUYEHUIO
OPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEACTAaBICHUNM O HAyYHOM METOJ€ TMO3HaHUS U (OpPMHUpPOBaHUE
UCCJIEN0BATENBCKOTO OTHOUIEHUS K OKPY>KAIOIUM SIBJICHUSIM;

dbopMHUpOBaHME HAYyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTara HW3Y4YEHUS OCHOB
CTpOEHUSI MaTEePUH U PYyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHUE YMEHHUUM OOBSICHATH SIBICHUS C HCIOIB30BAHUEM (DU3UUECKUX
3HAaHUM U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTaBICHUH O poid (GU3UKKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX 1efield o0ecreuynBaeTcs perieHueM CIeayIuX 3aady B mpolecce
U3y4YeHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro 001ero 0opa3oBaHus:

OpUOOpETeHHEe CHUCTEMbl 3HaHMM 00 oO0mmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3HKY M DJIEMEHTHI aCTPODHU3HKY;

dbopMUpOBaHUE YMEHHH NPUMEHATh TEOPETUUYECKUE 3HAHMS JJsi OOBICHEHHS
¢u3nuecKuX SBICHUNA B NPUPOAEC MU Ui TPHUHATHS NPAKTUUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB DEIICHHS PA3IMYHBIX 3a/lad C SIBHO 3aJlaHHON (PU3NYECKOM
MOJICNIbIO, 3a7a4, TOJIPa3yMEBAIOIINX CAMOCTOATEIFHOE CO37aHue (PU3nIecKoi
MOJIEIH, aIeKBaTHOM YCJIOBUAM 3aJ]1auu;

MOHUMaHUE (HU3NYECKUX OCHOB U MPHUHIIUIIOB JCHCTBHUS TEXHUYECKUX YCTPONCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOMIYIO CPEAY;

OBJIaJICHNE METO/IAMH CaMOCTOSATEIHLHOTO TUIAHUPOBAHUS 1 TIPOBEICHUS (PU3NIECKUX
DKCIICPUMEHTOB, aHalIW3a W HWHTEpHpeTanud HHPOpMAIUU, OMNpeaeTICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

CO3/IaHME YCIIOBUM JUISI Pa3BUTUS YMEHUM IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.



Ha u3yuenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE CpeHEro o0IIero oopa3zoBaHUs
otBoauTcs 136 dacoB: B 10 kimacce — 68 yacoB (2 vaca B Hezento), B 11 kimacce — 68 gacos (2
yaca B HEJIEIIIO0).

[Ipennmaraemerii B mporpamMme 1Mo (U3HNKE MEepeUYeHb JTA0OPATOPHBIX U MPAKTUYECKHUX
paboT SABISAETCS PEKOMEHIOBAHHBIM, YUHUTEIh JIEJAaeT BHIOOP MPOBEACHHS JIAOOPATOPHBIX
paboT U ONMBITOB C YYETOM MHJIUBHUIYaTbHBIX OCOOEHHOCTEHN 00yUarouxcs.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOT'0 TO3HAHMS

®usuka — Hayka o npupone. Hayunsle MeTOABI ITIO3HAHKS OKpYKarolero Mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (uU3MUECKUX SABJICHMM H mpoueccoB. HayuyHble rumoTe3sbl.
duznyeckre 3aKOHbl U T€OpHUH. | paHUIIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHImn
COOTBETCTBHS.

Ponb u mecto usuku B GOpMHUpPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI MUpA, B
[IPAKTUYECKOUN AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYMUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABUXKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBHkeHHs. Cucrema
orcuéra. TpaekTopus.

[lepemenienne, CKOpOCTh (CpeAHsiE CKOPOCTb, MTHOBEHHAs] CKOPOCTb) M YCKOPEHUE
MaTepuaIbHON TOYKHU, UX IPOCKIUH HA OCH CUCTEMBI KOOpaAUHAT. CI0KEHNE IEPEMELIECHUI
U CJI0KEHHE CKOPOCTE.

PaBHOMepHOE ¥  paBHOYCKOpPEHHOE TMpSMOJIMHEWHOE  ABWXeHue. ['paduku
3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHMS, IyTH M MEPEMEIICHUS MaTepHaIbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO TaICHHUS.

KpuBonmueitnoe nBuxeHue. J[BH)KEHHE MaTEpPUAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAss CKOpocTh. [lepuon u
yacTota oOpanieHus. LleHTpocTpeMUuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: CHUIAOMETP, IBHKECHUE
CHapsJI0B, LICIIHbIE U PEMEHHBIE TIEPEIaUN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETa, WUIIOCTpAlUsi KUHEMAaTHUYECKUX XapaKTEPUCTUK
JIBUYKEHUSI.

[IpeoGpazoBanne ABMKEHUH C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne faBWKeHWS Tena, OpOIIEHHOTO TMOA YIJIOM K TOPU3OHTY W
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.

HanpagneHnne ckopocTy npu ABUKEHUHU 110 OKPY>KHOCTH.



Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIBIO OMPEACICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHOIIEHUS  MEXKAY MYTAMHU, [POWJICHHBIMHA  TEJIOM 34
MOCJICIOBATENLHBIE PABHBIE MPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHHH C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tea, OPOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCTH [amuies. Ilepeii 3akoH Herorona. HMHeprumanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3uuuu cwi. Bropoit 3akoH Hbprotona miis
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA [1711 MaTepUalbHbIX TOUYEK.

3akoH BceMupHOro Tiarorenusi. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CkoiabxeHusi, kaueHus). Cumna tpenus. Cyxoe TpeHHe.
Cuna TpeHUsi CKOJbXKeHuUss U cuna TpeHus mnokos. Koaddumuent tpenus. Cuia
CONPOTHUBIICHUS MPHU JIBUKECHUU TEJa B )KUJAKOCTH WM Ta3e.

[TocTtynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. [lmedo cuibl. YcCiIoBUS paBHOBECHS
TBEPIIOTO TENA.

TexHu4yeckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: IMOJIIIUITHUKH, IBUXCHHUE
VUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NIAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

N3yuenne nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IPY>KUHE U PE3UHOBOM
obpasrie, ot ux AedopMaInH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, HUMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvt coxpaneHus 6 mexaHuke



Nmnynbc maTepuanbHONM TOYKM (Tena), CUCTEMBbl MaTepuajbHbIX Touek. Mmmyibe
CUJIbl 1 U3MEHEHHUE UMITYJIbCA TENA. 3aKOH COXPaHEHHUs UMITyJIbca. PEaKTUBHOE JBUKEHUE.

Pabota cunbl. MOITHOCTD CUJIBL.

Kunernueckas s3Heprusi MarepuanbHOW TOUKU. Teopema 00 U3BMEHEHUH KHHETUYECKOM
JHEPIUHU.

[loTrennuanbuas sHeprus. lloTeHnuansHas sHeprus ynpyro jaehopMUpPOBaHHOMN
npyxuHsbl. [loTeHUuManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHuuanbHble M HETIOTEHIMANbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIMAIBHBIX CUJI C
U3MEHEHNEM MEXaHWYECKOW JHEPTMM CUCTEMBI TENl. 3aKOH COXPAaHEHUS MEXAHUYECKOU
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHME: BOAOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OAMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CHIIBI ¢ U3MEHEHHMEM MEXaHMUYECKOH HHEepruu Tejla Ha
[IPUMEpPE PACTSKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MoJsiekyasipHasi pu3uKa M1 TEPMOJHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM W HX OIBITHOE
obocHoBanue. bpoyHoBckoe  aBwkeHue. Juddysmsa.  Xapaktep  IBWKEHHS U
B3aUMOJCHCTBHS YaCTHUILl BenlecTBa. Moieln CTpOEHHUSI Tra30B, )KUAKOCTEN U TBEPABIX TEI U
OoOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE 3THX MOjeiei. Macca u pa3Mepbl MOJIEKYI.
KonmmuectBo BeniecTBa. Iloctossnaas ABorapo.

TenmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenscust.

Mogens wuaeanpHoro rasza. (OCHOBHOE YpPaBHEHUE MOJEKYJSPHO-KUHETUYECKOM
TEOPUU HICATBHOTO Ta3a. AOCONIOTHAsl TeMIepaTypa Kak Mepa CpeaHed KHHETHYECKOM
SHEPrMH TEIUIOBOro JBWKeHHs dvactul rasza. [llkama temneparyp KenbBuna. ['a3zoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanprona. W3ompoiecchl B
UJCATbHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe mpencTaBicHUE
M30MPOIIECCOB: U30TEpMa, H30X0pa, n300apa.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThl, JOKa3bIBAIOIINE AMCKPETHOE CTPOCHHE BellecTBa, (pororpaduu MOIEKys
OPTaHUYECKUX COCITUHECHUU.

OneiThl 0 TUDPYy3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOICHCTBUS.

Mogens, WUTIOCTpUpYIOIasi IPUPOY AaBJICHUS ra3a Ha CTEHKH cocy/a.

OMNBIThI, WUTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UI€aTbHOTO Ia3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenne Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpeHUN 00BnEMa
KOMHATBHI, JJaBJICHUS W TeMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSTHUS pa3peskeHHOTo Trasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckas cuctemMa. BHYTpeHHssI SHEPrUsi TEPMOJIUHAMUYECKON CUCTEMBI
U crnocoObl €€ wusMmeHeHus. KomuwdecTBo TeroTrel u pabota. BHyTpeHHsst sHeprus
OJIHOATOMHOT'O HJI€aJIbHOTO raza. Bujel Tersonepemaadn: TEIUIONPOBOAHOCTh, KOHBEKITHUS,
U3NlydeHue.  YAelbHas  TEIUIOEMKOCTh  BemiecTBa.  KOJIWYECTBO  TEIUIOTHI  TIPH
TeIuIonepeaaye.

[Tonstue o0 ammabatHOM mporiecce. [lepBoiit 3akoH TepMmoanHamuku. [Ipumenenue
NEPBOro 3aKOHAa TEPMOJAMHAMHUKHU K M3oImpoleccaM. ['padudeckas uHTEprpeTanus padoThl
rasa.

Bropoii 3akon TepmoarHamuku. HeobpaTuMocTs mpoiieccoB B MpUPO/IE.

TermoBbie mammHbl. [IpuHIMOB IelcTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
HHEPTrUU B TEIUIOBBIX MamuHax. KoadduiuenTt nonesnoro neidcTBUs TEIUIOBOW MAIlIMHBI.
[Hukn KapHo u ero kod(ppuUIUMEHT MONE3HOTO ACUCTBHS. DKOJIOTHMYECKHE MPOOIEMbI
TEIJI0O3HEPTETUKHU.

TexHuueckne ycTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: IBUTaTEllb BHYTPEHHEIO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3meHeHre BHYTPEHHEW PHEPrUW Teja MPHU COBEPIICHUU PaOOTHI: BBUIET MPOOKH U3
OYTBUIKH IO/ IEWCTBUEM CKATOTO BO3/yXa, HarpeBaHue d(pupa B IaTyHHOU TPyOKe MyTEM
TpeHus (BUIECOJEMOHCTPALINSA).

N3meHeHne BHyTpeHHEN SHEPTHUU (TeMIIepaTyphl) Tejla NpH TeIIonepeaaye.

OnbIT 0 anrabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3YIITHBIM OTHUBOM).

Mogenn mnapoBoi TypOWHBI, JBHUratelisi BHYTPEHHErO CrOpaHUs, PEaKTUBHOTO
JBUTATETIS.

Yuyenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl



[TapooOpazoBanue u koHjaeHcanusa. HWcmapenwe wu kuneHue. AOCOMOTHas U
OTHOCHUTENIBHAS ~ BII@AXKHOCTHh  BO3AyxXa. HacelmeHHsld map. YxaenbHas — TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JABJICHHUS.

TBépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU3ZOTPOIHS CBONCTB
kpuctayioB. Kunkume  kpuctamuibl.  CoBpemeHHble  Marepuanbl. IlnaBneHue u
KpUCTaIM3anus. Y aeibHad TerioTta miasieHus. Cyonumanus.

YpaBHeHME TENIOBOrO OajiaHca.

TexHuueckne yCcTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U MCUXPOMETD,

KaJIOpUMCTpP, TCXHOJIOTUMU TIOJNYUCHUA COBPCMCHHLIX MATCPHAJIOB, B TOM HYHCIIC
HaHOMATCPHUaJIOB, 1 HAHOTCXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U MJIaBJISHUs] KPUCTAUTMYECKOTO BEIIECTRA.
JlemoHCTpanysi KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepenne 0THOCUTETLHOMN BIAXXHOCTH BO3AyXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tenl. OJNEKTpUYECKHil 3apsna. [[Ba Buaa 3IEKTPUUYECKHX 3apsiioB.
[IpoBOAHUKH, IHUAIEKTPUKA W TMOIYNPOBOJHUKH. 3aKOH COXPAHEHHS DIIEKTPUUYECKOTO
3apsiaa.

BzanmopeiictBue 3apsigoB. 3akoH Kynmona. TodeuHblid 3JIEKTPUYECKUNA  3apsl.
Onektpuueckoe mnoje. HanmpsEHHOCTh 3nekTpuyeckoro nois. [lpuHuun cynepno3uuuu
ANEKTPUUYECKUX MoJeH. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun »anekrpocratmyeckoro mojs. Ilotenmuan. Pa3HOCTH MOTEHIIMATIOB.
[IpoBOJHMKM W  JOHMAJIEKTPUKA B  DJIEKTPOCTATHYECKOM moJie. J(udnexktpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcatop. DaeKTpoEMKOCTh MIIOCKOT0 KOHAEHCATOpa. DHEPTUs
3apsKEHHOTO KOHJIEHCaTopa.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: IJIEKTPOCKOT, SJIEKTPOMETP,

AJEKTPOCTATUYECKAS 3aIIuTa, 3a3eMJIEHUE ANEKTPONpUOOpPOB, KOHJIEHCATOD,
KOMMPOBAJIbHBIN anmapar, CTpYWHBIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHIUIT IEUCTBUS IIEKTPOMETPA.
B3aumonelicTBre HAa3JIEKTPU30BAHHBIX TEI.
DIJIEKTPUYECKOE T0JIE 3APSKEHHBIX TEJI.
[IpoBOAHUKH B AJIEKTPOCTATUYECKOM IIOJIE.



DJIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAAN IUIAaCTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHIEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3Mmepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKU TOK. YCJIOBHUSI CYILIECTBOBaHUSA JJIEKTPUUECKOTO TOKa. VMCTOYHUKH
Toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTnu.

DIIEKTPUUECKOE CONIPOTUBJICHUE. VY nenbHoe CONPOTUBIICHUE BEIIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

Pabora snekTpudeckoro Toka. 3akoH Jlxoyns—JleHia. MOITHOCTE 3JEKTPUUECKOTO
TOKA.

DIIEKTPOABWIKYIIASI CHJIa U BHYTPEHHEE CONMPOTHUBIIEHWE UCTOUYHHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTOM) 2JIEKTpUdecKoi 1enu. KopoTkoe 3aMbiKaHue.

DJIEKTPOHHAs] TPOBOAUMOCTH TBEPIBIX METAIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMrnepaTypbl. CBEpXITPOBOAUMOCTD.

DNeKTpUYeCKUid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonynmpoBoguuku. CoOCTBEHHass M MPUMECHAs MPOBOJUMOCTH IMOJIYIPOBOIHUKOB.
CaoticTBa p—n-niepexoza. [loaynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUUYECKU TOK B PacTBOpax M paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JTYCCOoLMAIUsl. DIECKTPOJIN3.

OnekTpuueckuii ToK B razax. CamMOCTOSTEIbHBIM M HECAMOCTOSTENIbHBIN paspsi.
Monnus. [1na3zma.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKA, AJIEKTPOHArpeBaTENbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIC
puOOPHI, TEPMOMETP COMPOTHUBIICHHUSI, BAKYYMHBIN U0, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJYIPOBOAHUKOBBIN THO, FaJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapPsIKEHUS.

3aBUCUMOCTh COMPOTHUBIICHUS LUUIUHIPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOIIAAN
MOIIEPEYHOr0 CEYEHHS U MaTepuaa.

CwmenianHoe CoeIMHEHUE TPOBOJHUKOB.

[Ipamoe  wu3MepeHHE  DIEKTPOJABWKYLIEH  CHJIBL. Kopotkoe  3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.



HckpoBoii paspsaa U IPOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3y4yeHne cMEeaHHOro COEIUHEHUS PE3UCTOPOB.

N3MmepeHune DIEKTPOABMIKYILEW CHJIBI MCTOYHHMKA TOKA H  €ro BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmtonenue snekTpomusa.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIECTBISETCA C YU4ETOM
coJiepKaTesIbHbIX MEXIIPEAMETHBIX CBA3EH C KypcamMHM MaTeMaTHKH, OHOJOTHUH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBI3aHHbIE C U3YYEHUEM METOAO0B HAYYHOTO MO3HAHMS:
ABJICHUE, HAYYHBIM (haKT, TUIOTEe3a, pu3nUecKas BeJIMYMHA, 3aKOH, TeOpHsl, HAOIIOIeHHE,
JKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: peuieHUE CHCTEMbl YpaBHEHMH, JHHEWHas QyHKuus, mapadoina,
runepOosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKHME (YHKIMU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX IPOCKLIUU
Ha OCH KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonoeua: MexaHWuyeckoe JBWKEHHE B JKUBOW mpupozae, nuddysusa, ocmoc,
TEIJIOOOMEH JKHMBBIX OpPraHM3MOB (BHMJBI TEIJIONEpENayd, TEIUIOBOE PpABHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumusa: IDUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEM WU Ta3oB,
JIEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, [aJIbBAHUKA.

I'eoepagpus: BIa)XHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: TnpeoOpa3oBaHUE IBM)KEHHUN C MCIOJNB30BAHMEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, IIOJUIUITHUKY, UCIIOIB30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TCXHUKE
(pakera, BOAOMET M Jpyrue), ABUTATEIb BHYTPEHHErO CrOpaHMs, NapoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHUK, KOHJIWUIIMOHEP, TEXHOJOTHMH IOJIYYEHHUS  COBPEMEHHBIX
MaTeprajoOB, B TOM YHCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOI'MH, 3JIEKTPOCTATUYECKAs
3auura, 3a3€MJICHUE 3IIEKTPOIIPHOOPOB, KCEPOKC, CTPYMHBIN IIPUHTED,
AJIEKTPOHArpeBaTeIbHble TPUOOPHI, FNEKTPOOCBETUTENbHBIE TTPUOOPHI, FraJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKA
Tema 3. Maznummnoe none. IneKmpomacHuUMHAA UHOYKYUA
[TocTosiHHBIE MarHUTHI. B3auMoaeHCcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bextop MarnutHOW WHAYKUMHU. [IpUHOMII Cynepno3sMuuu MarHUTHBIX noJiel. JIuHuwn



MAarHUTHOM WHAYKUMHM. KapThHa JWMHAN MAarHUTHOM WHIAYKIMU TOJS TOCTOSIHHBIX
MAarHuTOB.

MarauTtHoe noJjie TpoOBOAHUKA C TOKOM. KapTuHa JIMHUN MHAYKIIMA MAarHUTHOTO MOJIA
JUIMHHOTO TIPSMOTO TPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C
ToKoM. OnbIT Dpcrena. BzanmoneincTere NpoOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ MoAyJib W HampapiieHuE. J[BH>KEHUE 3apsiyKEHHOM YacTULBl B
OJIHOPOJTHOM MarHuTHOM noJe. Pabora cuisl Jlopenna.

SBiieHUE BIEKTPOMArHUTHOW HMHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOW WHAYKIIHH.
DIIEKTPOABWKYIIAS CUJIA MHAYKIMH. 3aKOH 3JIEKTPOMarHuTHOW nHaykiuu dapanest.

Buxpesoe anexktpuueckoe nosie. NEKTPOJABUKYIIAs CUjila UHAYKIMU B MPOBOJIHUKE,
JBHOKYIIIEMCS MOCTYNaTEIbHO B OTHOPOJTHOM MAarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTD. SIBIIEHUE CAMOMHIYKIIMU. DIEKTPOIBUKYIIIAs CUIa CAMOUHIYKIINH.

DHEpPrusi MArHUTHOTO TMOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: IMOCTOSHHBICE MArHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX YACTHUL, UHIYKIIMOHHAS
neyb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO MOJIS.

B3aumoneincTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh  3JEKTPOABMIKYIIEH CWJIBI HWHIAYKIMH OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBeHre CaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHne MarHuTHOrO MOl KaTYyIIKHA C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHON MHIYKIUU.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbsle Ko1e0anus

Konebarenvhas cucrema. CBoOOAHBIE MexaHWUYeCKHe KosieOaHus. ['apMoHHUYecKue
konebanus. Ilepuoxa, uacrora, ammutyna u (asza konebGanuid. [IpyKUHHBIA MasSTHHK.



MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHMYECKHX KoneOanuil. IIpeBpamienue
SHEPIUM MPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJieOaHUSI B HACATIHLHOM
KOJIe0aTEeIbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYECKUMHU U BJICKTPOMATHUTHBIMU
koneOanusimu. QPopmyna TomcoHa. 3akoH COXpaHEHUS DJHEPrUM B  HJEAJIBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxaromux KkojieOaHUsX. BbBIHYyXJICHHbIE MEXaHUYECKHUE
Konebanus. Pezonanc. BeiHY>KI€HHbBIE 3JIEKTPOMAarHuTHBIE KOJIeOaHuUs.

ITepemennblii TOk. CHUHYCOUJAIBHBIA TEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKAa. AMIUTMTYJTHOE U JACHCTBYIOIIEEC 3HAUEHUE CUIIbI TOKA U HAMPSIKEHUS.

Tpancdhopmatop. [IpouszBoaAcTBO, Mepeaada U MOTPEOJICHUE IEKTPUICCKON IHEPTIHUH.
DKOJIOTUYECKHE PHUCKH TPHU TPOU3BOJICTBE 3IEKTPO3HEpPruu. KynbTypa HCMIOIb30BaHMS
3JIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE TMPUMEHEHME: JJICKTPUUYECKHUI 3BOHOK,
reHepaTop NMEePEeMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenoanne  mapaMeTpoB  KojieOaTeNIbHOW  CUCTEMbl  (IPYKHHHBIM — WJIU
MaTeMaTUYE€CKUI MasITHUK).

HaGmroneHue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKJEHHBIX KOJICOaHUH.

HaGmonenue pe3onanca.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa W HAmNpsOKEHUS OT BpPEMEHH) s
AIEKTPOMArHUTHBIX KOJICOAHHUIA.

Pe3oHaHc npu mociie10BaTEIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU UHIYKTUBHOCTH
U KOHJIEHCATOopa.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

HccnenoBanne 3aBUCMMOCTH NEPUOAA MajbIX KOJeOaHUW rpy3a HA HUTU OT JJIMHBI
HUTHU U MaccChl Ipy3a.

HccrnenoBanne NepeMEHHOTO TOKA B LENWM M3 IMOCIEIOBATENBHO COEAUHEHHBIX
KOHJIEHCATOpPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 80SIHbL

Mexanuueckue  BOJNHBL,  ycioBUsi — pacnpocTpaneHus.  Ilepumoa.  CkopocTh
pacrpocTpaHeHus U JuiMHa BOJHBL. [lonepeuyHsie U npoaosbHbIe BoJIHBL. MHTEpdepeHuus u
U pakiysg MEXaHUIECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUSA M3Jy4EHUS OJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentauus BexktopoB E, B, V B snektpomaruutHoil BoiHe. CBoWcTBa



AJIEKTPOMArHUTHBIX  BOJIH: OTPaXKCHUE, NpeJIOMIICHUE, Moaspu3anus, Audpaxuus,
unrepdepennusi. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMAarHUTHBIX BOJH. [[puMEHEHNE 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE
U OBITY.

[TpyrHIMIIBI paIUOCBA3U U TeIeBUACHU. Pagnonokanys.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuueckue  yCTpOHWCTBA W MPAKTUYECKOE  MPUMEHEHHUE:  MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YyJIbTPa3ByKOBasi JIMArHOCTMKA B TEXHUKE W MEIUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Kone0mromeecst Te10 kKak UCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MpesioMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M IPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYIAOM U YacCTOTOM
KoJeOaHui.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)XCHHUE, IPEIOMIICHHUE,
noJisipusanus, Tudpakius, nHTepdepeHns.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMOIMHEHHOE pacnpoOCTpaHEHHE CBETa B OJHOPOIHOMN
cpene. JIlyu ceera. ToueyHbIli HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHUs: cBeta. [locTpoeHne n3o0paxkeHuil B MIOCKOM
3epKae.

[Ipenomnenne cBeTa. 3aKOHBI TPEIOMJICHUS CBeTa. AOCONIOTHBIM IMOKa3aTelb
npeniomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpeaenbHpiil yroi noJgHOro BHYTPEHHETO
OTpa)KEHUS.

JHucniepcus cBeta. ClIoKHBIN cocTaB Oemoro ceera. L[BeT.

Cobuparomue u paccewBaroniye JUH3bIL. ToHkas nuH3a. DOKYCHOE pacCTOSHUE U
onTHYeCKas cuia TOHKOW JH3BL [locTpoeHne w300paxkeHUil B COOMpAONINX W
paccenBarouX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JINH3OM.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBas ontuka. WuTepdepenmus cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBUS
HAOJFOICHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT JIBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa csera. [udpaknmonnas peméTka. YcioBue HAOMIONCHUS TJIABHBIX
MaKCUMYMOB TP TaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonspuszauus ceera.



TexHudeckue ycTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHE: OYKH, Jiymna, ¢oToamnmnapar,
MPOCKIMOHHBINA amnmnapaT, MHUKPOCKOI, TEJECKOI, BOJOKOHHAs OMNTHUKA, AU(PaKIHMOHHASL
peleTKa, MoJIAPOUL.

Jlemoncmpayuu

[IpssmosiHEHOE pacpOCTpaHEHUE, OTPAKEHUE U MpeoMiieHHe cBeTa. ONTUYECKHE
npuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHre. Mojiesb CBETOBOAA.

HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenu MUKpOCKOTIA, TEIECKOMA.

HaGmonenue nntepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[TomyueHue cniekTpa ¢ MOMOIIBLIO IPU3MBI.

[TomyueHnue ciekTpa ¢ MOMOINILI0 TUPPAKIIMOHHON PEIIETKH.

HaGronenue monsipusaiuu cBera.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3Mmepenue nokazaressi NpeIoOMIICHHS CTEKJIA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['panuLbl MPUMEHUMOCTH Kj1accuueckor MexaHuku. [locTynarsl cienualibHON TEOpUU
OTHOCUTEJIbBHOCTH: WHBAPUAHTHOCTh MOIYJSl CKOPOCTM CBE€Ta B BaKyyme, MNPUHIUI
OTHOCHTEIBLHOCTH DUHIITEHHA.
OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHH U COKPAILICHUE JIJTHHBI.
DHEPrus U UMNYJIbC PEISTUBUCTCKON YACTUIIBI.
CBsI3b MaccChl C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YaCTUIIBI. DHEPTUS MTOKOSI.

Pazgea 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. @opmyna [lnanka cBsi3um ’HEpruu (POTOHA C €ro 4YacTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccienoBanue (orodddekra. Ombitet A. I'. CromeroBa. 3aKoHBI
dororddexra. Vpauenwe OuHmTeitHa s doTtodddekra. «KpacHas rpaHUIa»
doToarddexra.

JHaBnenue ceeta. OnbiTer [1. H. JIeGenena.

XHUMUYECKOE NEUCTBUE CBETA.

TexHnueckne yCTpONCTBA U MPAKTHYECKOE MPUMEHEHHUE: (POTOITEMEHT, (DOTONATUHK,
coJTHEeYHas1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu



®otor(hpeKT Ha yCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (oTod(Pdekra.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogenr atoma Tomcona. OmbiTel Pesepdopaa 1o paccessHuiO 0 -YacTHII.
[InaneTtapnas monens aroma. [loctynatel bopa. M3nyuenue u nornoimenue GoToHOB MpU
IIepeXo/Ie aToMa ¢ OJHOTO YPOBHSI 3HEPruM Ha Apyrou. Buasl cniektpoB. CriekTp ypoBHEH
SHEPIruM aTomMa BOAOpOAa.

BonHoBeie cBoiictBa wyactuil. Bomnbl ge bpoina. KopmyckynsipHO-BOJIHOBOM
Iyalli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: CHEKTPaJbHbIA aHAIU3
(criexTpocKoIt), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmronenne muHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JIOKAa3bIBAIOIIME  CJIOKHOCTh  CTpoeHus  sapa.  OTkpeITHE
paanoaktuBHOCTH. OmbITel Pesepdopna 1o omnpeaeneHuio cocrtaBa pagrloaKTHBHOTO
nznyuenusa. CBoiicTBa anbda-, 6eTa-, raMMma-u3nydeHus. BrnusHue paanoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknmonHas moxensb simpa I'elizenOepra—lBaneHko.
3apsna saapa. MaccoBoe uuciio sapa. M30Torsbl.

Anbda-pacman. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnan. ['amma-usmydeHue.
3aKOH paJIMOAKTUBHOTO pacnaja.

DHeprusi CBsI3U HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepHble peakunu. Jlenenue u cUHTE3 SI€P.

SAnepnsiii peaktop. Tepmosnepubiii cunTe3. [IpoOiemMbl M NMEPCHEKTUBBI SACPHOU
SHEPIreTUKU. DKOJIOTUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHUE TO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaJIbHbIE B3auMoAeUcTBUS. EAMHCTBO (hU3nyYecKoi KapTUHBI MUpAa.

TexHuuecknue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: JO3UMETp, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas 0oMo0a.



Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

Ortanel pa3BuUTUs acTpoHOMHH. [IpukianHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMUH.

Bun 38é31H0r0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JIBUKCHUE.

CosnHeuHas cucTema.

Connue. ConmHeuHasg akTUBHOCTh. Mctounuk sHeprun ComHuIa M 3BE3M. 3BE3MABI, UX
OCHOBHBI€ XapaKTEPUCTHUKHU. JluarpaMma «CHEKTPAIbHBIA KJIACC — CBETUMOCTBY. 3BE3/bI
IJIaBHOW TOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3] TJIABHOM
MOCJIE0BaTEeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHbIE MNPEACTABICHUS O
MPOUCXO0XKACHUHU U 3BOIIONMK COJHIA U 3BE3/T. DTAIlbl dKU3HU 3BE3].

Mueunsiii [Tyt — Hama I'anaktuka. Ilonoxxenue n aerxkenue ConHiua B ['amakTuke.
Tunel ranakTuk. PaguoranakTuku U KBazapbl. YEpHBIC ABIPHI B siApax rajakTHK.

Bcenennas. Pacuiupenue Beenennoii. 3akon Xa06ma. Pazoeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PenuKkTOBOE M3ITydYEHHUE.

MacmrabHas cTpyktypa Beenennoit. MeTaranaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUHU.

Yuenuuecxue nabnooenus

HaGmionenust HEBOOPYKEHHBIM — IJIa30M € HUCIOJB30BaHUEM  KOMITBIOTEPHBIX
NPWIOKEHUHN ISl OTNpeeeHUs] MON0XKEHNs HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEpHOTO MOJTYIIAPHS U IPKUE 3BE3MBI.

Ha6monenus B Teneckon JIyasl, mianet, Miteanoro IlyTwu.

O600maromee MOBTOPEeHUE

Pons pusuku M acTpOHOMHUH B 3KOHOMHUYECKOM, TEXHOJOTHYECKOH, COLMAIILHOU U
ATUYECKON cdepax nesTeTbHOCTH 4YelIOBEeKa, pPOJib M MECTO (UMK U aCTPOHOMHUH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpA, pOJib (HU3UYECKOW Teopur B (POpMUPOBAHHUU
MIPEICTaBICHUN O PU3NYECKON KapTUHE MUPA, MECTO (U3MUECKON KapTUHBI MUpa B OOIIEM
PAlYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPECTABICHUN O IIPUPOIE.

MexknpeaMeTHbIe CBA3H

Nzyuenune kypca ¢usuku 6a30BOro ypoBHS B 11 Kiacce OCymiecTBIsieTCS C YIETOM
COJIepKATEeIbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcamMH MaT€MaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOTO MO3HAHUSA:
SIBJICHUE, HaYy4YHbIH (DaKT, TUNIOTE3a, (U3WUECKas BEIMYMHA, 3aKOH, TCOpHs, HAOII0ICHUE,
AKCIIEPUMEHT, MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHUE.



Mamemamuxa: pelleHue CHUCTEMBbl YpPaBHEHHH, TPUTOHOMETPUYECKHE (YHKIUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPHl M WX TNPOEKIHUM HAa OCH KOOpPIAMHAT, CII0)KEHHE BEKTOPOB, IPOU3BOIHBIC
AIIEMEHTApHbIX (YHKIUH, TPU3HAKH TOAO0OHS TPEYrOJbHUKOB, OMpEIEICHHE IUIONaan
II0CKUX (puryp u o6bEéMa Ted.

Buonoeus: snexTpuyeckue sBICHUS B JKMBOW MpPHUPOJIE, KoleOaTeNbHbIC ABIKECHUS B
KUBOU TIPUPOJIC, ONTUYECKUE SBIICHUS B KUBOW MPUPOJE, NECHCTBUE pavallii Ha KUBBIC
OpPTaHU3MBI.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAIITNYECKON PEIIETKH, CIIEKTPATbHBIN aHATU3.

l'eocpagpusa: MarHuTHBIE TIOJIOCAa 3€MIIM, 3aJI€KM MArHUTHBIX pPyd, (oTochEmKa
3eMHOW OBEPXHOCTH, MPEICKa3aHNE 3EMIICTPSCEHHH.

Texnonoeusi:  NUHUM  DJIGKTpOIepenad,  TIeHepaTop  IMEePeMEHHOro  TOKa,
AJIEKTPOJIBUTATENh, WHAYKIMOHHAS TIeYb, pajap, paauonpUEMHHK, TEIEBU30p, aHTCHHA,
tenepon, CBY-neus, MpOeKIMOHHBIN anmapar, BOJIOKOHHAS ONITHKA, COJTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «Pu3nka» Ha YpOBHE CpeHEro 0oO0IIero oOpa3oBaHMs
(6a30BBIll  ypOBEHb) JOJDKHO OO0ECHEUUTh JOCTIDKCHHE CIEAYIONUIUX JIMYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC pe3ysIbTaThl OCBOCHUS y4eOHOTO mnpeamera «Du3uka» TOHKHBI OTPAXKaTh
TOTOBHOCTh M CIOCOOHOCTh  OOY4YalOIIMXCS  PYKOBOACTBOBATHCS  C(HOPMUPOBAHHOMU
BHYTPEHHEN MO3UIIMENH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIMHA, TO3UTHUBHBIX
BHYTPEHHUX YOEXJIEHUN, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTAM POCCHUHUCKOTO
oOIIeCTBa, paCIIMPEHHE KU3HEHHOTO OMbITA U OIbITA JEATEILHOCTH B MPOLIECCE pean3aluu
OCHOBHBIX HalpaBJICHUIN BOCIMTATEIbHOUN AEATEILHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TO3HWIIMK OOYYaIomIerocss KaK aKTUBHOTO W
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBA;

NPUHITHE TPAJULIMOHHBIX OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEbHOCTh B MHTEpPECax IpakIaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHOM OpraHu3alliig;

YMEHUE B3aMMOJEHCTBOBaTh C COLMAIBHBIMHU HMHCTUTYTAMHU B COOTBETCTBUH C UX
(GYHKIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;

LHEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJAM, JOCTHKEHUSM POCCHICKHX
Y4EHBIX B 001aCTH (PU3KUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO U MMPUHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBbI U LICHHOCTH, B TOM YHCJIE B JI€SITEIBHOCTH YUYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOLICHHWE K MHUpPY, BKIKOYAsg OSCTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



UHTEpPEC K pas3auuHbIM cepaMm NpodecCUOHANbHOW NE€ATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOM W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP OyayIIeH
npodeccun 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JacTU (PU3UKHU HA
NPOTSKEHUU BCEU )KU3HU,

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpbl, OCO3HAaHUE TJ00aTBbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBICHHE JIEUCTBUN B OKPY’KAIOIIEW Cpejie Ha OCHOBE 3HAHUS
L[€JIed YCTOWYNBOTO PAa3BUTHSA YEIIOBEYECTBA;

pacHIMpeHre OIbITa JAESITENIbHOCTH HKOJOTMYECKOM HANpaBJICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUMU 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JeATEIbHOCTH, TOTOBHOCTh B IMPOIIECCE HU3YYCHUS
($U3UKU OCYHIECTBISTH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh HHANBUYAIbHO U B
rpymre.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (hOPMYJIHUPOBATh U aKTyaJU3HPOBaTh IMPOOJIEMY, paccCMaTpuBaTh €€
BCECTOPOHHE;
ONPEAEIATD LEJIH ACATCIBHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUHU UX JOCTUKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B pacCMaTpuBaeMbIX (HU3UUECKUX
SIBIICHUSX;
pa3pabarbiBaTh IUIAH peImIeHWs TpoOJeMbl ¢ y4E€TOM aHalu3a HMCIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEIISM,
OLICHUBATh PUCKU TOCIECACTBUH JICATEIILHOCTH;
KOOPJAMHHUPOBATh M BBIMOJHATH pPabOTy B YCIOBHUSX pealbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe uccienoBaTebCKHe 1eCTBUS.
BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUCBBIMHU IMOHATHUAMH M METOJAaMU (DH3NISCKOM
HayKH;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIEA0BATEIBCKON U MPOEKTHOM NIEATEIHHOCTH B 00JIacTH
¢u3nKH, COCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIFHOMY TOWCKY METOJOB DPEIICHUS
3a7a4 (PU3NIECKOro Co/epKaHusl, MPUMEHEHHUIO Pa3InIHBIX METOI0B TIO3HAHMS,

BJIAJCTh BHJAMH JCSITCIBHOCTH IO TOJTYYEHHUI0O HOBOTO 3HAHHS, €r0 WHTEPIPETAIUH,
peoOpa3oBaHUI0 W MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX CHUTYyallUsIX, B TOM YHCIIC TIpU
CO371aHUM YYEOHBIX MPOEKTOB B 00J1acT (DU3UKH;

BBISIBIISITh TIPUYUHHO-CJICICTBCHHBIC CBS3W W aKTyaJIM3MpPOBaTh 3a/Jady, BBIJIBUTATh
TUNoTe3y e€ peleHus, HaXOAUTh apryMEHTHI IS JOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh IMapaMeTPbl U KPUTEPHH PEIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJIC PEIICHUS 3aJauyd Pe3yJbTaThl, KPUTHYCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00pa30BATEIbHOW NEATEIHHOCTH, B
TOM YHCJIC TIPU U3yYCHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

yMETb NIEPEHOCUTH 3HAHMS 110 (PU3MKE B MPAKTUIECKYIO 00JIACTh KU3HEIEATEIIBHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OpUTHHAIBHBIC TIOJIXO0IBI U PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, TOYCKAIOINE aTbTEPHATUBHBIC PEIICHHS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABbIKAMM MOJy4eHHs HH(pOpMaAuu GU3HUECKOr0 COJIepKaHUs U3 UCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHajlu3, CHCTEMAaTHU3alui0 U
UHTEpIIpEeTAIMI0 HHPOPMAIIUK PA3IUYHBIX BUAOB U (POPM IpeICcTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CpencTBa MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3AIlMOHHBIX 3aJad C COOJIOJIEHUEM
TpeOOBaHU SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHHsI, MPABOBBIX
U ATUYECKUX HOPM, HOpM HH(POPMAIITMOHHON 0€30MMacHOCTH;

co3daBaTh TEKCTHI (DU3MYECKOTO COJACpPKAHUS B Pa3IUYHBIX (QopMatax Cc ydéTom
Ha3HAueHWs WHPOpPMAIMU U 1ENEBOM ayAWTOPHH, BBHIOMpas ONTHUMAIbHYIO (opmy
MIPE/ICTAaBIICHUS U BU3yalIU3aIlHH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3KUKHU M BO BHE-YPOUHOU NIEATEIBHOCTH;
pacno3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYyaIllui U CMSTYaTh KOH(DIIUKTHL;
Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U UHAUBUIYAIbHON pabOThI;
BBIOMpAaTh TEMATUKy U METOJbl COBMECTHBIX JNEUCTBUN C YU4ETOM OOILIMUX MHTEPECOB U
BO3MOXHOCTEHN KaXKJI0r0 WieHa KOJUICKTHUBA;



NPUHUMATh LEJIA COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH U KOOPIAMHUPOBATH
JNEUCTBUA 10 €€ NOCTMIKEHHUIO: COCTAaBIIATH IUIAH JIEMCTBUN, PACHPENCIATH POJIM C YYETOM
MHEHHI Y4aCTHUKOB, 00CYKJ1aTh pe3yJbTaThl COBMECTHOU pabOThI;

OIICHMBAaTh KA4eCTBO CBOETO BKJIAJa M KaXJOr0 yYacTHHKA KOMaHAbl B OOIIUIA
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKThI, OLICHUBATH UJIEW C TMO3UIMU HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3JIUYHBIX CHUTyalUsX,
MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryjasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSITEIbHO OCYIIECTBIISATh MO3HABATENIBHYIO JIEITEIIBHOCTh B 00JacTU (U3UKH U
ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEILHO COCTABJISITh IUIAH PEHICHUS] PACUYETHBIX M Kaue€CTBEHHBIX 3ajay, IJIaH
BBITIOJIHCHUSI TPAKTUUYECKOM paboThl ¢ Y4YETOM MMEIOIIUXCI PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEATIOYTCHUN;
JaBaTh OLICHKY HOBBIM CUTYallHsIM;
pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUM;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
peLIeHHUE;
OLICHMBATh MPUOOPETEHHBIN OTIBIT;
CIocoOCTBOBaTh (OPMUPOBAHHIO W TMPOSBICHUIO JpYAMIMM B 00JacTH (HU3UKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
J1laBaTh OLCHKY HOBBIM CUTyalUsIM, BHOCUTHb KOPPEKTHUBBI B JI€STEIBHOCTh, OLCHUBATH
COOTBETCTBUE PE3YIbTATOB LEISM;
BJaJIETh HAaBbIKAMHM TO3HABATENHHON pedJeKcud Kak OCO3HaHUS COBEPIIAeMBIX
JNEUCTBUUA U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;
MCITIOJIb30BaTh MPUEMBI PeIICKCHU IS OLIEHKH CUTYaIlu, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMAThH PEUICHUS 110 UX CHUKECHUIO;
MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHAJIU3€E PE3YIbTATOB ACATEIbHOCTH;
MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IPHU aHAJU3€E PE3YIbTATOB AEATEIbHOCTH,
MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH.
B mporiecce AoCTMKEHUST JTMYHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPAMMBI O (DU3HKE
JUISL  YPOBHS CpEIHETr0 O00mero oO0pa3oBaHWs Yy OOYy4YalOMUXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEIUIEKT, MPEANoIaraloiuil chOpMUPOBAHHOCT:



CaMOCO3HaHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IOHUMATh CBOE  HIMOIMOHAIBHOE
COCTOSIHME, BHJETh HANpaBICHHS Pa3BUTHS COOCTBEHHOM AMOLMOHANBHOU cdeprl, OBITH
YBEpPEHHBIM B ce0¢;

CaMOpEryJIHpOBaHUs, BKJIIOYAIOIIETO CAMOKOHTpPOJIb, ~ YMEHHE  MPUHUMATH
OTBETCTBEHHOCTHh 3a CBOE TIOBEIEHHUE, CIIOCOOHOCTh AJANTHPOBATHCA K SMOIIMOHATHHBIM
M3MEHEHUSM U TPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTPEMIICHHE K OCTIKEHHUIO LIETH U YCIexy,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOXKHOCTEH;

OMMATHH, BKIIOYAIONMIEH CIOCOOHOCTh MOHMMATh DMOIIMOHATBLHOE COCTOSHUE IPYTHX,
YYUTBIBATH €r0 TMPHU OCYIIECTBICHHUH OOIICHUS, CIOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKNBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHS C JPYTUMHU
JOABMH, 3a00THTHCS, IPOSBISTH HHTEPEC U Pa3peniaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniy o6yuenust B 10 kjiacce npeaMeTHbIC pe3yabTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxkaTh C(OPMHUPOBAHHOCTH Y OOYYAIOITUXCS YMEHHIA:

JEMOHCTPUPOBATH HA MPUMEpaxX PoJib U MECTO (PU3MKH B POPMUPOBAHUHI COBPEMEHHOMN
HAay4YHOW KapTUHBI MHpA, B PA3BUTHH COBPEMEHHON TEXHHKU U TEXHOJIOTHH, B MPAKTUYECKOU
NEeATEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIIBl NMPUMEHEHUS H3YYCHHBIX (U3MUECKUX MOJIeNIel: MaTepuaibHas
TOUYKA, MHEpLIUAJbHAS CHCTeMa OTCcuéTa, abCOJIOTHO TBEPAOE TENO, MACANbHBIN Tra3, MOJAENU
CTPOCHMS Ta30B, KUJIKOCTEW W TBEPIBIX TEJI, TOUCUHBIN AJICKTPUUYECKUMN 3aps]l MPU PEUICHUU
bu3HUecKuX 3a1a4;

pacno3HaBaTh (pu3nMyeckue SBICHHS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KNHETHYECKON TEOPUU CTPOEHHS BEIIECTBA M JJIEKTPOJMHAMUKMU:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE IBMKEHUE, CBOOOIHOE MajcHHE Te,
JIBUKEHUE TIO0 OKPYXXKHOCTH, HWHEpIMS, B3auMojeiicTBue Ten, auddys3us, OpOyHOBCKOE
JIBUKEHHE, CTPOCHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell MPU HarpeBaHUU
(oxnaxkneHuu),  TEIUIOBOE  paBHOBECHME,  HUCIApEHHE,  KOHAEHCAlUs,  IUIaBJICHHUE,
KPUCTAJUIM3alMsl, KUIICHHE, BIIAXKHOCTh BO3/1yXa, MOBBIIIEHUE MJABIICHUS Ta3a IIPU €ro
HAarpeBaHWHU B 3aKPBITOM COCYIE, CBSA3b MEXAYy MapaMeTpamMu COCTOSHHUS Tras3a B
M30MPOLIECCaX, AIEKTPU3ALMSA TEJI, B3AUMOJACHUCTBUE 3aPsJI0B;

OMMHCHIBATh MEXAHUYECKOE JABMKCHUE, UCTIONB3Ys (PU3NUYECKHUE BEIIMUMHBI: KOOPIMHATA,
IyTh, MIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, MACCA TEJIa, CUIIA, UMITYJIbC TeJla, KHHETHYECKas
SHEprusi, MOTEHIMAJIbHAs SHEPrusi, MeXaHWuyeckas padoTa, MEXaHMYeCKas MOIIHOCTb; MpHU
ONMHUCAaHWU TMPABWIBHO TPAKTOBATh (DU3MYECKUI CMBICT HCIOJIb3YEMbIX BEJIUYUH, HX
0003HaYeHUsI M EAUHUIIBI, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C APYTUMU BEIIMUMHAMU;



OMKCHIBATh M3YYCHHBIC TEIIOBBIC CBOMCTBA TEI W TEIIOBBIC SBJICHUS, HCIIOJIB3YS
¢usnueckre BEIWYWHBI: JaBJICHUE Tas3a, TEMIlepaTypa, CpPeIHSAS KHHETHYECKas DSHEPTHsI
Xa0THYECKOTO JBUKEHHUS MOJICKYJ, CPEIHEKBaJpaTUyYHAasi CKOPOCTh MOJEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSL dHEPIusi, padoTa raza, K03(QQUUUEHT MOJIE3HOr0 JIEUCTBUS TEMJIOBOTO
JBUTATEIISA;, TPU ONHCAHWUHM TIPABWIBHO TPAKTOBATh (U3MUYECKUH CMBICI HCIOJIB3yEeMbIX
BEJIMYMH, WX OOO3HAYCHHUS W CIWHHMIIBI, HAXOAHWTh (OPMYJIBI, CBS3BIBAIOIIUEC JIAHHYIO
(GU3HUECKYIO BEIMUNHY C IPYTUMHU BEITUYHUHAM;

OIMMCHIBATh U3YYCHHBIC AJICKTPHUUECKHE CBOWCTBA BEMISCTBA M DJICKTPUUCCKUE SIBICHUS
(mporecchl), UCTIONB3YS (PU3NUYECKUE BEJIMUYMHBI: MICKTPUUCCKUM 3apsijI, HIEKTPUIECKOE MOJIe,
HANPsDKEHHOCTD  TTOJIsI, TIOTCHIIMAJ, PAa3HOCTh TOTEHIMAJIOB; TPH OIHMCAHWH TPABHIBLHO
TPAKTOBaTh (PUBMUYECKHN CMBICT HCIOJIb3YEMbIX BEIWYMH, WX OOO3HAYCHHUS WM CIUHUIIBI;
yKa3plBaTh (OPMYJIbI, CBS3BIBAOINKME JaHHYH (HU3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJITMYMHAMM;

aHAM3UPOBATh (PU3NUYECKHE MPOIECChl M SBJICHUS, WCIOJB3YysS (PU3HUYECKHE 3aKOHBI U
NPUHIUIIBL: 3ak0oH BcemupHoro TsaroreHus, |, Il u Il 3akonsr HertoToHa, 3aKk0oH coxpaHeHUs
MEXaHMYECKOW DHEPruu, 3aKOH COXpPaHEHUsS WMITYJIbCca, MPHHIMI CYNEPIO3UIIUN CHII,
NPHUHIIAIT PAaBHOIIPABUS HWHEPIHMAJIBHBIX CHCTEM OTCUETa, MOJICKYIIPHO-KUHETHICCKYIO
TEOPHUIO CTPOCHHS BEIIECTBA, Ta30Bbie 3aKOHBI, CBA3b CPEAHEH KHWHETUYECKOW SHEpPruu
TEIUIOBOTO  JIBIDKEHHUS  MOJIEKyl C  aOCOJIOTHOM  Temmeparypod, TEpBbI  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHHs DJIEKTPUUYECKOro 3apsia, 3akoH KysoHa, mpu 3ToM
pasnuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE M YCIOBUS
(rpanulibl, 06J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TMPUHIMUIIBI JIEWCTBUS MAIIUH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBHs UX O€30MaCHOTO MCTIOIB30BAHMSI B TIOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI IO MCCIEIOBAaHUIO (DU3UYECKUX SIBJICHUN U TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHUW, TMpu d3TOM  (PopMyIupoBaTh
npoOjeMy/3agady W THUIOTE3y Yy4eOHOro DJKCIepUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEIIOKEHHOTO 000PYI0BAHHUS, IPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYUH, TPU ITOM
BHIOMPATh ONTHMAIBHBIA CMOCOO M3MEPEHHS M HWCIOJIb30BaTh HM3BECTHBIE METOIBI OICHKU
MOIPELTHOCTEN U3MEPEHUN;

MCCJIEIOBAaTh 3aBUCUMOCTH MEXAY (PU3NUECKHMMH BEIMYMHAMH C WCIOJb30BAaHUEM
OPSMBIX W3MEPEHUW, TPH OTOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YIHTATHI
MOJIYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEJTUYHMH B BUJIC TAOIHIl ¥ TPA(UKOB, ETIATh BEIBOIBI
M0 pe3yibTaTaM MCCIICIOBAHUS;

coOmoaTh TpaBwiIa OE30MacHOr0 TPyAa TPH TPOBEACHUU HWCCICAOBAHWA B pamMKax
y4eOHOr0 SKCHEPUMEHTa, Y4YeOHO-UCCIEAOBATEILCKOM U MPOEKTHOM JEATENbHOCTU C
HCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JTA0OPATOPHOTO 00Oy I0OBAHHS;



pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM (PU3MYECKOM MOJENBI0, HCMOIb3Ys
(¢u3nueckre 3aKOHbl W MPUHLMWIBL, HAa OCHOBE aHalM3a YCIOBUS 3aJauyd BbIOMpATh
(pu3HUECKYI0 MOJIENb, BBIACHATh (PU3NUYECKUe BEAUMYUHBI U (HOPMYIbl, HEOOXOAUMBIE IS €€
pELIeHMs], IPOBOAUTH PACYETHI U OLIEHUBATh PEATBHOCTD MOJTYYEHHOT0 3HaUY€HUs (PU3HUECKON
BEJINYUHBI;

pelaTh KaueCTBEHHbIEC 3aJlauM: BBICTPAUBATH JOTMYECKH HEMPOTHBOPEUUBYIO LEMOUKY
paccyKJIeHUM C ONOpOoi Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh MPU PEIIeHHH YYeOHBIX 3a/Ja4y COBPEMEHHbIE HH(GOPMAIMOHHbIE
TEXHOJIOTUHU JJI TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMN U TIPEACTaBICHUS Y4eOHOU U
HAYyYHO-TIOMYJISIPHOW MHGOpMAIUK, TOJYYEHHON U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKHU
aHAIM3UPOBATH MOTYyYaEMYIO HH(OPMAIHIO;

PUBOJAUTEH MIPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, O0BSICHEHUE MTPOLIECCOB OKPY>KAIOIIETr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS M0 (U3MKEe B TMOBCEIHEBHON KU3HU JJIS
oOecrieyeHus: 0€30MaCHOCTH MPHU OOpaIIeHUH C MPUOOpaMU U TEXHUYECKUMU yCTPOMCTBaMHU,
JUTSL COXpaHEHUSs 3J0POBbsSl M COOJIIOIEHUST HOPM HKOJIOTMYECKOTO MOBEJICHUS B OKpPYXKaIoIeh
cpene;

paboTaTh B TpyMNIeE C BBIMNOJHEHUEM PA3JIMYHBIX COIMANBHBIX PpOJIEH, TUIAHUPOBATH
paboTy TpYIIbI, PAMOHATIBHO paclpeAeisiTh 0053aHHOCTH U TJIAHUPOBATH JEATEIHHOCTD B
HECTaHJApPTHBIX CUTYalHUsIX, aJI€KBATHO OLIEHUBATh BKJIAJ Ka)KJIOIO M3 YYACTHUKOB T'PYIIIbI B
pEelIeHre paccMaTpruBaeMoil MpoOIeMBbl.

K koniy o6yuyenus B 11 kiacce npeamMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONTUXCSI YMEHUA:

JEMOHCTPUPOBATH HA MPUMEpaxX pPoiib U MECTO (PU3MKH B POPMUPOBAHUH COBPEMEHHOMN
HAy4YHOU KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOU
JESTENBHOCTH JIIOJIEH, IIEJIOCTHOCTh U €IMHCTBO (PM3MUECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYEHHBIX (U3UUECKUX MOJENeH: TOYSUHbIN
ANEKTPUUYECKUI 3apsll, Jyd CBETa, TOUYEYHBI HCTOYHUK CBETA, SiICpHAs MOJIENb aroMma,
HYKJIOHHAs MOJIEJIb ATOMHOTO sJIpa TpU pelIeHn: (PU3NIeCcCKux 3a1ad;

pacno3HaBaTh (pu3MUecKue SBICHHS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH W KBAaHTOBOW (DH3WKH: DJIEKTpUYECKas MPOBOJUMOCTH, TEIIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHuTHOE JEHCTBUA TOKa, B3aUMOJCICTBUE MAarHuTOB,
ANEKTPOMArHUTHas MHAYKIUS, AEHCTBHE MAarHUTHOrO TIOJiE HAa MPOBOAHUK C TOKOM U
JIBUKYIIANACS — 3apsii, DJIEKTPOMArHUTHBIE KOJEOaHWUS W BOJHBI, MPSMOJMHEHHOE
pacnpoCTpaHEHHE CBETa, OTPaXXEHWE, TMpeloMmiieHne, uHTepdepeHnuus, audpakuus u
MOJISIPU3alinsl CBETa, JUCTIEPCHUs cBeTa, porornekrpuueckuit 3pdekT (hoTod3ddhexT), cBeToBOE
JABJICHUE, BO3HMKHOBEHHME JIMHEHMYATOro CIIEKTpa aToMa BOAOpPOAA, €CTECTBEHHas W
HCKYCCTBEHHAs paIMOAKTUBHOCTD;



ONHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (IJIEKTPUUYCCKHUE, MATHUTHBIE, ONTHYCCKUE,
ANEKTPUYECKYIO TIPOBOAMMOCTH PA3IMUHBIX CPE) M DJICKTPOMArHUTHEIC SIBJICHUS (ITPOIIECCHI),
UCTIONIB3YS (DU3UYECKUE BEIMYMHBL: DJICKTPUYCCKUN 3apsi, CHJIa TOKa, JIICKTPUUYECKOE
HaIpsHKCHHUE, JJICKTPUYECKOE COMPOTUBIICHUE, PA3HOCTh IMOTCHITMAIOB, 3JIEKTPOABIKYIIAS
cuia, paboTa TOKa, WHIYKIUS MarHUTHOTO Tois, cuia Awmmepa, cuia Jlopenna,
WHIYKTUBHOCTh KaTYIIKH, YHEPTHUS dJIEKTPUUECKOTO ¥ MarHUTHOTO TOJICH, IEPUOJ M YacTOTa
Koe0aHuil B KoJeOaTenbHOM KOHTYype, 3apsii U CHJIa TOKa B TPOIECCE TapMOHHUYECKHX
AJIEKTPOMArHUTHBIX KOJICOaHWH, (DOKYCHOE PACCTOSTHUE W ONTHYECKas CWJIA JIMH3BI, TPH
ONMCAHWHM TPABWJIBHO TPAaKTOBaTh (U3MYECKUH CMBICI HCIOJIB3YEMBIX BEIUYHMH, WX
0003HAUCHUS W EIUHUIIBI, YyKa3blBaTh (OPMYJIBI, CBS3bIBAIOIINME JAHHYIO (HU3HUYCCKYIO
BEJIMYHUHY C APYTHUMH BEIIMUYNHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHHWSI M IPOIIECCHI, HCIOL3YsA (U3UUECKUE
BEJIMYHUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA, DHEPTHUS U
UMIyJIbC (DOTOHA, TEPHOJ TOJypacliajga, dHEPrusl CBA3M aTOMHBIX SJEp, NMPH ONMUCAHUHU
NPAaBWIBHO TPAKTOBAaTh (PU3MYECKHHA CMBICI HCIIOB3YEMBIX BEJIWYWH, UX O0O3HAUYCHUS W
CAVHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIONINE JAaHHYIO (DM3UYCCKYIO BEIIMYUHY C IPYTHMHU
BEJIMYMHAMM, BBIYUCIISITH 3HAYCHUE (PU3MUECKON BEITUIMHBL,

aHAM3UPOBATh (PU3MYECKHE TIPOIECChl M SBJCHUS, UCIOJB3YysS (PU3NUCCKHE 3aKOHBI U
OPUHIMIBL: 3akoH OMa, 3aKOHBI TOCIENOBATENBHOIO W TapajUIeIbHOTO COEIWHEHUS
NPOBOAHUKOB, 3akoH Jlkoyns—JIeHma, 3aKkoH SJIEKTPOMArHUTHOM WHIYKIMH, 3aKOH
OPSIMOJIMHEHHOTO PACIPOCTPAHEHHs CBETA, 3aKOHBI OTPAXKEHUsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe DOiHIITeNWHa s (oToddDPeKrTa, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH
COXpAaHEHHUS MMITYJbCa, 3aKOH COXPAaHEHMs DJIEKTPUUECKOrO 3aps/ia, 3aKOH COXpaHEHHS
MacCOBOT'0 YHCa, MOCTynaaThl bopa, 3akOH paanoaKkTUBHOTO pacmana, mpH 3TOM pas3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €M0 MaTEMaTHYE€CKOE BBIPAKEHUE U YCIOBUS (TPaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OTIpEJICNISITh HANIPABJICHUE BEKTOpPAa MHAYKIIMA MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cwitbl Amrmiepa u cuiibl JIopeHia,

CTPOUTH U ONHCHIBATH U300pPAKEHHE, CO3/1aBAEMOE IIIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBHITIOJIHATD SKCIEPUMEHTHI IO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN M TPOIECCOB C
WCIIOJIb30BAaHUEM TPSMBIX W  KOCBEHHBIX HW3MEPEHM: TIpH ITOM  (OPMYITUPOBATH
npobiemy/3afjaqy W THUIOTE3y YYeOHOro OKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIITIOKEHHOTO 000PYI0BaHHUS, POBOIUTH OTBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIISITh TPSMBIE M KOCBEHHBIE H3MEpeHUs (HU3UYECKUX BEIWYUH, MPU ITOM
BBIOWPATh ONTHMAIBHBIA CHOCOO M3MEPEHHS W HWCIOJIb30BaTh HM3BECTHBIE METOIBI OICHKU
MOIPELTHOCTEN U3MEPEHU;

MCCJIEIOBAaTh 3aBHUCHUMOCTH (U3WYECKHX BEIMYUH C HCIOJB30BAHUEM TPSIMBIX
M3MEPCHUI: TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI TOTYYCHHOU



3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJAE TaOMUL M rpauKoB, AENaTh BBIBOABI IO
pe3yabpTaTaM MCCIIEI0BaHUS;

coOmonaTe npaBwia 0€30IaCHOrO TpyAa IPHU INPOBEIECHUU HCCIENOBAHUN B paMKax
y4e0HOr0 DIKCIIEpUMEHTA, Y4e€OHO-HCCIENOBATENbCKOW M IMPOEKTHOM JAESITEIbHOCTU C
HCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOr0 000PYI0BAHMS;

pemarb pacu€THhIE 3aJayd C SBHO 3aJaHHOM (U3MYECKON MOJAENbI0, HUCIHOJb3Y
¢u3nueckre 3aKOHbBl W MPUHLMUIBI, HAa OCHOBE aHajlu3a YCJIOBHUS 3aJauyd BBIOUpATh
($u3MUECKyI0 MOJIENb, BBIACHATh (PU3ndyeckue BeAUMYUHbI U (HOPMYIbl, HEOOXOAUMBIE IS €€
pElIeHMs], TPOBOAUTH PACUETHI U OLICHUBATh PEANbHOCTD MOJIYUYEHHOTO 3HAYeHUS (PU3UUECKON
BEJIMYUHBL;

pelaTb KaueCTBEHHbIEC 3aJ]ayM: BBICTPAUBATH JIOTMYECKHM HEMPOTHBOPEUMBYIO LIETIOUYKY
paccy>KJIeHUM C OMOpON Ha U3YUYEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YYeOHBIX 3a/Jad COBPEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMU U MPEICTaBICHUsS y4eOHON U
HAYYHO-TIONYJISIPHOM WHGOpMAIMU, TOJYYEHHONW W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATH MOJIy4aEMYI0 HH(POPMALHIO;

OOBSCHATh TMPUHLUINBI JEUCTBUA MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHS MX 0€30MaCHOTO UCIOJIb30BAHUS B MOBCEHEBHOM KU3HU;

IPUBOAMUTH MPUMEPHI BKJIAJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BsSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAaHUA MO0 (U3MKE B IIOBCEJHEBHON JKM3HM IS
obecniedyeHus: 6€30MacCHOCTH MPHU OOpaIleHUH ¢ IpUOOopaMu ¥ TEXHUUECKUMHU yCTPOWCTBAaMHU,
JUIS. COXpAHEHUs 310pOBbs M COOJIOAEHHSI HOPM 3KOJIOTMYECKOI0 MOBEIEHUS B OKpYyXKaroIien
cpene;

paboTath B TpyIle C BBINOJIHEHUEM PA3IUYHBIX COLMAJIBHBIX pOJIEH, IMJIAaHUPOBATH
paboTy TPYIIIbI, PALIMOHAIBHO paclpeieiaTh 00sS3aHHOCTH U IJIaHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHNWBATh BKJIAJ KaXKJAOr0 U3 YYACTHUKOB IPYIIBI B
pelleHne paccMaTprUBaeMoil mpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
No HaumenoBanu | KoauvecTBo 4yacoB DJIeKTPOHHBbIE
" | e pa3ieyoB H (undpoBbIe)
n/ Bceer Kontpoububl | IIpakTHuyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI e padoThl
NMPOrpaMmblI pecypcsl
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMU S
duzuka u
METOJEL bu6mmoreka [{OK
1.1 g 2 0 0 https://m.edsoo.ru/7f41bf7
Hay4HOTO 5
MTO3HAHUS =
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 5 0 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 JuHamuka 7 0 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKe 2
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
MOJEKYIIADHO- bu6mmoreka [IOK

3.1 . 9 1 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM )
TEOPHUH
OcHOBEHI bu6mmoreka [JOK

3.2 TEPMOIUHAMHK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHblie
COCTOSIHHS bu6mmoreka [JOK

3.3 BeIlleCTBA. 5 0 https://m.edsoo.ru/7f41bf7
dasoBble 2
TIePEXOIbI

Hroro no pazneny 24

Paznea 4. QJIEKTPOJAUHAMUKA



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

DIEeKTPOCTATUK

bubmuoreka [IOK

4.1 . 10 https://m.edsoo.ru/7f41bf7
2
IlocTosiHHBIM
ANEKTPUUECKUIN bubnuorexa [JOK
4.2 ToK. Toku B 12 https://m.edsoo.ru/7f41bf7
pa3nIuYHBIX 2
cpenax
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBULIEE
KOJIMYECTBO 68
YACOB IO

[TPOTPAMME



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

11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumenoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpouabnsl | IIpakTnyeck
o0pa3oBaTte/ibHbIE
1| NnporpamMmbl 0 e paboThI ue padoTsl
pecypcsl
Pazpnen 1. QJIEKTPOJAUHAMUKA
MaruauTHOE TI0JIE. bu6mmoreka [{OK
1.1 DJIeKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHAYKLUSA 7c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4eckue u bubmmorexa [{OK
2.1 AIIEKTPOMArHUTH 9 0 1 https://m.edsoo.ru/7f41c9
bl€ KOJIcOaHust ic
MexaHudeckue u bu6moreka [IOK
2.2 AIIEKTPOMArHUTH ) 1 https://m.edsoo.ru/7f41c9
bIE€ BOJIHEI ic
bu6moreka [IOK
2.3 Onruka 10 1 3 https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcHOBBI
CIeUATBHOMN bu6mmoreka [JOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOPHUH e
OTHOCHTEIILHOCTH =
Hroro no pazgeny 4

Pa3nesn 4. KBAHTOBASA ®U3UKA

ONEeMEHThI bu6mmoreka [JOK
4.1 KBaHTOBOM 6 0 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bubmuoreka [[OK
4.2 Crpoenue atoma 4 0 https://m.edsoo.ru/7f41c9
7c
bubmuoreka [JOK
4.3 ATOMHOE AP0 5 1 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

Hroro no pazneny

15

Pazgen 5. JIEMEHTDI

ACTPOHOMMUHU U ACTPOPU3UKHU

ONEMEHTEI bubmuoreka [IOK
5.1 aCTPOHOMHHU U 7 1 0 https://m.edsoo.ru/7f41c9
acTpopu3uKI 7c
Hroro no pazgeny 7

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

O606ma}0mee bubGnunoreka HOK
6.1 4 0 0 https://m.edsoo.ru/7f41c9
MTOBTOpPEHUE
7c
Hroro mo pazueny 4
PesepsHoe Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IO 68 6 7
ITPOT'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo yacoB DJIeKTPOHHBbIE
N uudposbie
n/ Tema ypoka Bcer | KoHTpoJbH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n 0 ble padoThI He padoThl
pecypchbl
®u3nkKa — Hayka o
npupoje. Hayunsie bubnuorexa [JOK
1 METO/TbI TIO3HAHUS 1 0 0 https://m.edsoo.ru/ff0c32
OKPYKaIOIIEro e2
MHupa
Pousib u mecTo
¢bu3uku B
($hopMHpoBaHUU
COBPEMEHHOM bubnuoreka [IOK
2 HAYYHOW KapTHUHBI 1 0 0 https://m.edsoo.ru/ff0c33
MHpa, B €6
MIPAaKTHYECKOU
JeSITEITEHOCTH
monei
Mexanunueckoe
JIBUKECHHE.
OTHOCUTENBHOCTH
MEXaHUYECKOTO Bu6mmorexa [JOK
3 1 0 0 https://m.edsoo.ru/ff0c35
JIBUKCHUSI. 08
[Tepemenienue, _
CKOPOCTB,
yCKOpEeHUe
PaBHOMEpHOE bubnuorexa [JOK
4 MPSAMOJTMHEUHOE 1 0 0 https://m.edsoo.ru/ff0c36
JBHKCHHE 20
PaBHOyCcKOpeHHOE bubnuorexa [IOK
5 MPSAMOJTMHEUHOE 1 0 0 https://m.edsoo.ru/ff0c37
JBHKCHHE 2e
CBoboaHoe
MmaJcHHUE. bu6mmoreka [JOK
6 Yckopenue 1 0 0 https://m.edsoo.ru/ff0c39
CBOOOIHOTO cc
MaJeHUS
5 Kpuonuneiinoe 1 0 0 bubnuorexa [IOK
JIBHKCHHUE. https://m.edsoo.ru/ff0c3a



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

JIBU>KEHUE da
MaTepuanbHON
TOYKH I10
OKPY>KHOCTH
[Tpunnun
OTHOCHUTEIILHOCTH
lamunes. bu6mmoreka [{OK
8 WNuepunanpHeie https://m.edsoo.ru/ff0c3b
CHCTEMBI OTCYETA. ed
[IepBblii 3aK0H
Hprorona
Macca tena. Cuia.
[Tpuamn
CYNEPIO3UINH CUJL. bubnuorexa [JOK
9 Bropow 3akoH https://m.edsoo.ru/ff0c3b
Herorona s ed
MaTepuaIbHOU
TOYKH
Tperun 3akoH
HboToRa 1151 bubnuotexa [JOK
10 https://m.edsoo.ru/ff0c3b
MaTepHUaTbHBIX o8
TOYEK
3aKOH BCEMHPHOTO
tarotenus. Crra bubnuorexa [JOK
11 Tsokectu. [lepBas https://m.edsoo.ru/ff0c3d
KOCMMYECKast 00
CKOPOCTh
Cuna ynpyrocTu. bubnuoreka [JOK
12 3akon 'yka. Bec https://m.edsoo.ru/ffOc3e
Tela 18
Cuna TpeHusl.
Koadduruent
TpeHus. Cuia bubnuoreka [JOK
13 COTIPOTHUBIICHUS https://m.edsoo.ru/ffOc3f
MpU JBWKEHUU 76
TeNa B KUAKOCTU
WJIM Ta3e
[ToctynarensHoe u
BpaIaTeIbHOE bubnuorexa [IOK
14 JBUKCHHE https://m.edsoo.ru/ff0c41
a0COJIFOTHO a6

TBEPAOTO TeEA.



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

MOMEHT CUJIBI.
IIneyo cumsl.
YcmoBus
paBHOBECHs
TBEPIOTO TeNa

15

Nmmynsc
MaTepuanbHON
TOYKHU, CUCTEMBI
MaTepuaIbHbIX
Touek. Mmiryibc
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JIBIKEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c43
dé

16

PaboTa u
MOII[HOCTH CHJIBI.
Kunernueckas
SHEPTHs
MaTepuaIbHON
Touku. Teopema 00
H3MCHCHUH
KUHETHYSCKOM
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c45
02

17

TloTennmansHas
SHEPTHS.
TloTennmansHas
SHEPTHUSI YIPYTO
nehopMUPOBAHHOU
MPY>KUHBI.
TloTennmansHas
SHEPTHsl Tela
BONMH3HU
MTOBEPXHOCTH
3emin

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c46
la

18

IToTeH1ManbEHBIE U
HEIOTEHINaILHBIE
cribl. CBSI3B
paboTHI
HEIMOTEHIIHAIBLHBIX
CHJI C UBMEHEHUEM
MEXaHHUYECKON

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c47
8c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

SHEPTUH CUCTEMBbI
TEI. 3aKOH
COXpaHEeHUs
MEXaHHUYECCKOH
SHEPrUn

19

JlabopaTopHas
pabora
«HccnegoBanue
CBSI3M pa0OTHI CHJIBI
C UBMEHEHUEM
MEXaHUYECKOMU
SHEPTUHM TeJa Ha
npumMepe
pacTsKeHUs
PE3UHOBOTO JKT'yTa»

20

KontponbHas
pabora 1mo Teme
«Kunemaruka.
JnHamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

bu6moreka [IOK
https://m.edsoo.ru/ffOc4b
74

21

OcHOBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKOM
TEOPHH.
bpoyHnoBckoe
IBHIKEHUE.

Auddysns

bu6moreka [IOK
https://m.edsoo.ru/ffOc4d
c2

22

Xapakrep
JIIBIDKCHUS U
B3aNMOJICHCTBHA
YacTHI] BEIIECTBA.
Mojnenu ctpoeHust
rasoB, JKHIKOCTEH
U TBEPHBIX TEI

23

Macca monexys.
KoaunuectBo
BEIIIECTBA.
ITocTostnnas
ABoraapo

24

TemnoBoe



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

paBHOBECHE.
Temneparypa u €€
n3mepenue. [lkana
TEMIEPATYP
Lenbcus

25

Wneanbueiii ra3 B
MKT. OcHOoBHOE
ypaBaenue MKT

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4f
de

26

AOcouroTHas
TeMIiepaTypa Kak
Mepa CpeHen
KHHETHUYECKOM
SHEPTUH JIBIKCHUS
MOJIEKYIL.
YpaBHeHue
Meunneneena-
Kitaneiipona

bubmmoreka [{OK
https://m.edsoo.ru/ff0c51
le

27

3akoH JlanbTOHA.
T"a30BbIE 3aKOHEI

28

JlaGoparopHas
pabota
«HccaenoBanue
3aBUCHUMOCTHU
MEeXIY
napaMmeTpamu
COCTOSIHUS
pa3pekeHHOTO
raza»

29

N3omnporieccel B
HJeaJbLHOM Ta3e
ux rpaduyueckoe
MpEeACTaBICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c57
Oe

30

Bnyrpennss
SHEprus
TEPMOJIMHAMUYECK
OH CHCTEMBI U
CITIOCOOBI ¢’
W3MEHEHMUS.
KommuecTtBo
TEIUIOTHI U padoTa.
Buyrpenuss
SHEPrus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c59
52



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

0JIHOATOMHOTI'O
HAealIbHOTO ra3a

Buter bubmuoreka [IOK
31 https://m.edsoo.ru/ffoc5c
TETUIonepe1aun 36
VnenvHast
TEINIOEMKOCTD
BEIIECTBA.
KodniecTso bubnuorexka [JOK
32 https://m.edsoo.ru/ffoc5c
TETUTOTHI TIPU 36
Terionepenaye.
AnnabaTHBIN
nporecc
[IepBb1ii 3aK0H
TCPMOIMHAMHKH 1 bubmmoreka [{OK
33 https://m.edsoo.ru/ff0c5e
€ro MPUMEHEHHUE K fo
u3o0IpoLeccam
Heob6parumocTs
MPOIIECCOB B bu6moreka [IOK
34 npupoje. Bropoii https://m.edsoo.ru/ff0c62
3aKOH 30
TEPMOIUHAMUKHU
[IpuHnunm nexicTBust bubnuoreka [IOK
35 u KIIJ] TerutoBoii https://m.edso0.ru/ff0c60
MAaIlIuHBI Oa
36 ukn Kapno u ero
KILJ
DKOJIOTHYECKUE
37 poOIIeMBI
TEIUIOHEPTETUKHI
O06001aromun
YPOK bubnuorexa [IOK
38 «MoumnekynspHas https://m.edsoo.ru/ff0c69
¢usnka. OCHOBBI 38
TEPMOTUHAMHUKI
KoHnTtponbsHas
paboTa 1o Teme bubnuoreka [IOK
39 «MounekynspHas https://m.edsoo.ru/ffOc6a
¢uznka. OCHOBBI 50
TEPMOTUHAMUKI
40 ITapooGpazoBaHue bubnuorexa [IOK

1 KOHACHCAI U,

https://m.edsoo.ru/ff0c63



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

Hcnapenue u
KUIIEHUE

AOconoTHAs U

OTHOCHUTEIIbHAS bubnuoreka [IOK
41 BJIQKHOCTh https://m.edsoo.ru/ff0c64
BO3/IyXa. ds
Hacpiennsii nap
Teepnoe Teno.
Kpucrannuueckue
1 amop(dHbIe Tena.
AHnsotponus
CBOHCTE bubmmoreka [{OK
42 https://m.edsoo.ru/ff0c65
KPUCTAJIJIOB. f0
Kunxne -
KpUCTaJUTHI.
CoBpeMeHHbIE
MaTepuabl
IInaBnenue u
KpHCTaJUTU3ALIHSL. bu6moreka [IOK
43 VY nenpHasg TeIioTa https://m.edsoo.ru/ff0c67
TUIABJICHUSL. 08
CyOmmmariust
bu6moreka [IOK
44 ¥pasteiine https://m.edsoo.ru/ffOc68
TEIJIOBOTO OajlaHca
20
DJeKTpu3anus Tell.
DNEeKTPUUECKUH bubnuoreka [JOK
45 3apsn. JIBa Buna https://m.edsoo.ru/ffOc6b
JIIEKTPUUECKUX cC
3apsIoB
[IpoBonHMKH,
JUDJICKTPUKHU U
HOMYNPOBOIHHK. bubmuoreka [JOK
46 https://m.edsoo.ru/ffOc6b
3aK0H COXpaHCHUS c
ANEKTPUIECKOTO
3apsa
Bzaumonencrsue
3aps0B. 3aKOH bubnuoreka [IOK
47 Kynona. Toueunbt https://m.edsoo.ru/ffOc6c
ANEKTPUYECKUU ed
3apsi
48 HanpspkenHocTb bubnuorexa [IOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

DIEKTPUIECKOIO
nons. [IpuHnmn
CYHEPHO3ULUU
JEKTPUYECKUX
nosueu. Jluauu
HaNPsKEHHOCTH

https://m.edsoo.ru/ffOc6d
f2

49

Pabora cun
AIEKTPOCTATHUECKO
I'0 ITOJIA.
ITorenmmanr.
PaznocTh
MOTEHIIHATIOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6f
00

50

[IpoBoHMKY 1
TUDIIEKTPUKH B
ANEKTPOCTATUYECKO
M IIOJIE.
Jwusnextpuueckas
MIPOHUIIAEMOCTb

bubmmoreka [{OK
https://m.edsoo.ru/ff0c70
18

51

DIIEKTPOEMKOCTS.
Konpnencarop

bu6moreka [IOK
https://m.edsoo.ru/ff0c71
26

52

DIIEKTPOEMKOCTh
MJI0CKOTO
KOHJICHCATOpa.
DHeprus
3apsSKEHHOTO
KOHJIeHCaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72
c0

53

JlabGopaTopHas
pabota
"U3mepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

54

[TpuHnum nexcTBust
Y IPUMEHEHHUE
KOHJICHCATOPOB,
KOITMPOBAJIBLHOTO
amnmapara,
CTPYHHOTIO
MpUHTEpA.
DNEeKTPOCTaTHIECK
as 3aIuTa.
3azeMiieHue



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

AIIEKTPONPUOOPOB

55

DnexTpuyecKui
TOK, YCJIOBHUS €TO
CYILECTBOBAHUSI.
[TocTostHHBIN TOK.
Cuia Toka.
Hanpsixenue.
CormnpoTHuBiCHHE.
3akon Oma jyist
ydacTka Ienu

56

[TocnenoBarensHOE
, TIapaJlJIeNIbHOE,
CMeIIaHHOE
COCIIMHEHNE
IIPOBOAHHKOB.
JlaGoparopHas
pabota «M3yuenue
CMEIIIaHHOTO
COCIUHCHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74
fo

57

Pabota u
MOIIIHOCTb
ANEKTPUIECKOTO
TOKa. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c78
38

58

3axoH Oma m1g
MOJHOU
(3aMKHYTOH)
AIEKTPUUECKON
uenu. KopoTtkoe
3aMbIKaHHUE.
JlaGopaTopHas
pabota
«M3mepenue DJ1C
HCTOYHUKA TOKA U
€ro BHYTPEHHETO
COTIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7a
e0

59

OnexTpoHHas
MIPOBOJIUMOCTh

TBEPABIX METAJIIOB.

3aBUCUMOCTD
CONIPOTHUBIICHUSA



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

METaJJIOB OT
TEMIIEPATYPBIL.
CBepxmpoBoAUMOC
Tb

60

DNEeKTPUUECKUH
TOK B BaKyyMme.
CaowucTBa
AIEKTPOHHBIX
MTy4KOB

61

[TonynpoBoaHMKH,
UX COOCTBEHHAs U
MpUMeCHas
MIPOBOJMOCTb.
CeouctBa p—Nn-
nepexo/a.
[TosynpoBOAHUKOB
ble IPUOOPHI

bubmmorexa [{OK
https://m.edsoo.ru/ff0c84
ae

62

DIIEKTPUUECKUN
TOK B pacTBOpax u
pacrmiiaBax
ANIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKA
s TUCCOLIMAIHS.
DIIEKTPOJIN3

bu6moreka [IOK
https://m.edsoo.ru/ff0c82
ba

63

DIIEKTPUUYECKUN
TOK B razax.
CamocCTOSATEIbHBIH
u
HECaMOCTOSTEIbHbI
W paszpsa. MoJiHus.
[Tnazma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84
ae

64

DIEKTpUYECKUE
MPUOOPHI U
YCTPOMCTBA U UX
MIPaKTHYECKOe
MIPUMEHEHHE.
[IpaBuna TeXHUKH
0€301acHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86
fc

65

O06o0marommit
YPOK
«DNEKTPOIUHAMUK
a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88
be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

KontponbHas
paboTa 1o Teme
«DIIeKTPOCTaTHKA.
MocTosHHbL bubnuoreka [IOK
66 . 1 https://m.edsoo.ru/ffOc8a
NIEKTPUYECKUI 83
TOK. Toku B o
pa3IMYHbIX
cpenax»
PesepBHBIl ypOK.
KoutponpHas bubnuorexka [JOK
67 paboTta 1o Teme 1 https://m.edsoo.ru/ffOc8c
"DNeKTpoIMHAMUKA 56
g?jgiiiiipgk Bu6nuoreka IIOK
68 1 https://m.edsoo.ru/ffOc8f
ypok 1o temam 10 6c
KJlacca
OBUIEE KOJIMYECTBO
YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

N KoanuecTBo yacon DJIeKTPOHHBbIE
°
nugposbie
n/ Tema ypoka Becer | KoHTpoJubH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n 0 ble padoThI ne padboTsbl
pecypchl
[TocTostHHBIE
MarHuThl U HX
B3aUMOJICVCTBHE.
bu6mmoreka [IOK
MaruauTHO€ noJie.
1 . 1 0 0 https://m.edsoo.ru/ff0c97
Bekrop marHuTHOM 79
UHAYKIUU. JInHumn T
MarHUTHOM
WHYKITHHA
MaruauTHO€E TIoJ1e
MMPOBO/THHKA C
TOKOM. OTIBIT bu6moreka [IOK
2 Opcrena. 1 0 0 https://m.edsoo.ru/ff0c98
BszaumopeiicTBue fe
MIPOBOTHUKOB C
TOKOM
JlabopaTopHas
pabora «M3yyeHue bubmorexa [TOK
3 1 0 1 https://m.edsoo.ru/ff0c98
MarHuTHOTO TOJIs fo
KaTyIIKU C TOKOM) o
[eiicTBue
MarHuTHOTO TOJIs
Ha MIPOBOJAHHUK C
TokoMm. Cuita
Awmrnepa.
bu6mmoreka [JOK
JlaGopaTopHas
4 1 0 1 https://m.edsoo.ru/ff0c9a
pabota <0
«UccnenoBanue T
IEUCTBUSA
MTOCTOSIHHOTO
MarHuTa Ha paMKy
C TOKOM»
[eiicTBue
MAarduTHOTO IIOJIS bu6mmoreka [JOK
5 Ha JIBIXKYIIYIOCS 1 0 0 https://m.edsoo.ru/ff0c9d
3apSHKEHHYIO f4
gactuny. Cuiia



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora
cuibl Jlopenna

DneKTpoMarHuTHas
naaykuus. [lotok
BEKTOPA
MarHuTHOM
unaykuuu. 9/1C
UHIYKLIHU. 3aKOH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGoparopHas
pabota
«HccnegoBanne
SABJICHUSA
3IEKTPOMArHUTHO M

WHIYKITUW

bubmmoreka [{OK

https://m.edsoo.ru/ff0cal

50

NHIyKTUBHOCTS.
SIBnenue
CaMOMH/TyKIIUH.
S/C
CaMOMHIYKIIVH.
DHeprus
MAarHUTHOTO IOJISt
KaTYIIKHA C TOKOM.
DJIEKTPOMArHuTHOE
rnoJje

bu6moreka [IOK

https://m.edsoo.ru/ff0ca6

00

Texnuueckue
YCTPOMCTBA U UX
MIPUMEHEHHE:
MTOCTOSIHHBIE
MarHuThl,
ANIEKTPOMATHUTBI,
AJIEKTPOABUTATENb,
YCKOPUTENH
AJIEMEHTaPHBIX
YacTHll,
WHJIYKIMOHHAas
neyb

10

O06o0marommii
ypOK «MarHutHoe
oJie.
DNEeKTPOMAarHUTHAs

bu6mmoreka [JOK

https://m.edsoo.ru/ffOcab

82



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

WHIYKIUSD)

11

KontponbHas
paboTa o Teme
«MaruurtHoe 1nose.
DneKTpoMarHuTHas

WHIYKIUSD)

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad
58

12

CBoOOTHBIC
MEXaHUYECKUE
KoJIeOaHusI.
I'apmonunueckue
KoJieOaHusI.
YpaBHeHue
TapMOHHYECKHUX
KoJieOaHUH.
[IpeBpamienue
SHEPTHH

bubmmorexa [{OK
https://m.edsoo.ru/ffOcaf
06

13

JlaGoparopHas
pabota
«UccaenoBanue
3aBUCHUMOCTH
MepHroJia MaJbIxX
KoJieOaHu# Tpy3a
Ha HUTH OT JJIMHBI
HUTHU U MaCChI

rpy3a»

14

KonebarenbHbIH
KOHTYD.
CBoOoubie
AJIEKTPOMArHUTHBIC
KOJeO0aHus B
HeaTbHOM
Ko1ebaTeIbHOM
KOHTYpe. AHaJIOTHs
MEXIY
MeXaHNYECKUMH U
AICKTPOMarHUTHBI
MH KOJIEOAHUSIMHU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch8
20

15

®opmyna ToMcoHa.
3aKOH COXpaHEHHUs
SHEpPIuu B
uearbHOM
Kosie0aTeIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9
c4



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

KOHTYpE

16

IIpencrasnenue o
3aTyXarlux
KOJICOaHUSX.
BrinyXcHHBIC
MEeXaHUYECKue
KOJIeOaHuUS.
Pesonanc.
BrinyXeHHbBIE
AIIEKTPOMArHUTHBIE
KojeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb
86

17

[IepeMeHHBIN TOK.
CunycouganbHbIA
IIEPEMEHHBIN TOK.
MomHocTs
IIEPEMEHHOTO TOKA.
AMIUTUTYIHOE U
JIEUCTBYIONIEE
3HAYEHUE CHJIbI
TOKA W HaMPSHKEHUS

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbd
34

18

Tpancdopmatop.
[IpousBoacTso,
nepenayva u
noTpebaeHne
AIEKTPUUECKON
SHEepruun

19

YerpolicTBo U
MIPaKTUYECKOe
MIPUMEHEHHE
AIIEKTPUYECKOTO
3BOHKa, FeHepaTopa
MIEPEeMEHHOTO TOKa,
JIMHUN
aNeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc3
24

20

DKOJIOTHYECKHE
PHUCKH TIpH
MIPOU3BO/JICTBE
AIEKTPOIHEPTUH.
KynbTypa
HCITOJIb30BaHUS
3IEKTPOIHEPTUH B
MOBCEIHEBHOU



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

KHU3HHU

Mexannueckue
BOJIHBI, YCIIOBUSI
pacrnpoCTpaHeHHUsL.
[Tepuona. Cxopoctb

bubmuoreka [IOK

21 pacrpocTpaHeHus U https://m.edsoo.ru/ffOcca
JUTMHA BOJIHBI. 54
[Tonepeunsie u
MPOI0JIbHBIC
BOJIHBI
3ByK. CKOpOCTH
e P bubnuorexa [JOK
3ByKa. ' pomKocTh
22 https://m.edsoo.ru/ffOccc
3ByKa. BeicoTa 0c
ToHa. TemOp 3ByKa o
DNEeKTPOMAarHUTHBI
€ BOJIHBI, UX
. bubnuotexa [JOK
CBOWCTBA U
23 https://m.edsoo.ru/ffOccf
ckopocts. [lIkana c0
3ICKTPOMAarHUTHBIX -
BOJIH
[TpunIUTIBEI
PaanoCBs3U U
TEJIEBUICHUS.
24
Pa3Butue cpencts
CBSI3H.
Pagnomnoxkanus
KonTposbHas
bu6mmoreka [JOK
pabota
25 https://m.edsoo.ru/ffOccé
«Konebanus u P
BOJIHBD) o
[Ipsimonunelinoe
pacmpocTpaHeHue
CBETa B bu6mmoreka [JOK
26 OJIHOPOJIHOM cpenie. https://m.edsoo.ru/ffOcd3
Toueunsr 50
HCTOYHHUK CBETA.
JIyu cBera
OTtpaxxeHue cBera.
3aKOHBI OTPaKEHHUS bubnuoreka [IOK
27 cera. [locTtpoenue https://m.edsoo.ru/ffOcd4

M300paxeHNH B
TUIOCKOM 3epKaJie

€0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienue
ceera. [lonHoe
BHYTpEHHEE
OTpa)KCHHUE.
[IpenenbHbIA yron
IIOJIHOTO
BHYTPEHHETO
OTpaXeHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0cd7
f6

29

JlaboparopHas
pabora
«13mepenue
MoKa3aTens
MPETOMIICHUS
CTEKJIa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd6
7a

30

JIMH3EL
[Toctpoenne
M300pakeHU B
nuH3e. ®opmyna
TOHKO JIMH3EI.
VBenuueHue TUH3E

bu6moreka [IOK
https://m.edsoo.ru/ffOcdd
le

31

JlabGopaTopHas
pabota
«HccaenoBanue
CBOICTB
n300pakeHM B
JTUH3aX»

32

Hucnepcus cBera.
C0XHBIN COCTaB
0ejoro cBeTa.
LBer.
JlaGopaTopHas
pabota
«HaoOmronenue
JTUCTIEPCHH CBETA

33

HuTtepdepennus
ceera. [ludpakums
CBeTa.
JudpaxironHas
peméTka

bubmuoreka [JOK
https://m.edsoo.ru/ffOced
22

34

[Tonepeunocts
CBETOBBIX BOJIH.
[Homapuszanus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf0
2e



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

CBCTa

Ontuueckue
npubOpsI U
YCTPOMCTBA U

35
YCIIOBUS UX
0e30MmacHOTO
MIPUMEHCHHUS
I'panuisl
MIPUMEHUMOCTH
KJIACCUYECKOH
bubmmorexa [{OK
MEXaHUKH.
36 https://m.edsoo.ru/ffOcf8
[Tocrynater 62
CIIelIMaTbHOW T
TEOPHH
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH.
bu6moreka [IOK
3amemienne
37 https://m.edsoo.ru/ffOcfa
BpEMEHU H 42
COKpallleH1E T
JUTHHBI
DHeprus u
HAMITYJTHC
PENATUBUCTCKON bubnuoreka [IOK
38 yacTulbl. CBs3b https://m.edsoo.ru/ffOcfc
MacChl C DJHEpTUeH 68
Y UMITYJIbCOM.
DHeprus NoKost
KonTposbHas
pabora «OnTukKa.
bu6mmoreka [JOK
OCHOBBI
39 . https://m.edsoo.ru/ffOcf6
CrelUaIbHON 0
TEOpUU o
OTHOCHTEIILHOCTH
®otonbl. opmyna bubnuoreka [JOK
40 [lnanka. DHeprus u https://m.edsoo.ru/ffOcfe
UMITYIIbC (POTOHA 16
OTtkpsITHE U
HCCIIEOBaHNUE bu6mmoreka [JOK
41 doTorddekra. https://m.edsoo.ru/ffOcff
Omnbiter A. T'. c4

Cronerosa



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

3aKOHBI

doTorddekra.
YpaBHeHue
e —— bubmuoreka [IOK
42 https://m.edsoo.ru/ff0d0
doTorddekra. 150
«Kpacnas o
TpaHUIA
doTorddekra
[laBiieHue cpera.
Omertel I1. H. bu6mmoreka [{OK
43 JleGenena. https://m.edsoo.ru/ff0d0
XuMHYECKOe 4a6
JICUCTBUE CBETA
TexHuveckue
YCTpOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHE:
44 (dhoTodNIEMEHT,
(dhoTomaTumK,
COJTHEYHas
Oarapes,
CBETOJINOT
Pemrenue 3agau o
TeMe «IIEMEHTHI bubmorexa HOK
45 . https://m.edsoo.ru/ff0d0
KBaHTOBOM 302
OTITHKI»
Mogens atoma
TomcoHa. OnbIThI
Pezepdopna o bubnuoreka [JOK
46 paccesHUIO o.- https://m.edsoo.ru/ff0d0
YaCTHII. 9la
IInanerapnas
MO/IENTh aTOMa
bubmuoreka [JOK
47 [Toctynater bopa https://m.edsoo.ru/ff0d0a
fa
N3nydyenne u
MOTJIOIICHUE
(boTOHOB 1P bubnuorexa [IOK
48 https://m.edsoo.ru/ff0d0a

Hepexo/ie aToma ¢
OJTHOTO YPOBHS
SHEPruM Ha

fa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

apyroi. Buast
CIEKTPOB

49

BosHOBBIE
CBOMCTBA YaCTHII.
Bounsr e bpowis.
KopnyckyisapHo-
BOJIHOBOM J1yaJIU3M.
CnontanHoe u
BBIHY)KJICHHOE
W3ITy4eHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0c
a8

50

OTtkpbiTHE
PaIMOaKTUBHOCTH.
OnbITHI
Pezepdopna mo
OTIPEIENIEHUIO
cocTaBa
PaIOaKTHBHOTO
W3ITYYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOf
d2

51

CaowucTBa anbda-,
Oera-, ramMMa-
W3ITY9CHHS.
Biusane
PaIMOaKTUBHOCTH
Ha KHBEIC
OpraHU3MBbI

52

OTkpbITHE TPOTOHA
Y HEUTpPOHA.
N3oTtombl. Anbda-
pacnap.
DJIEKTPOHHBIN U
MO3UTPOHHBIN
Oera-pacrmia.
l'amma-uznyuenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1
162

53

DHeprus CBs3u
HYKJIOHOB B si/Ip€.
SnepHble peakyH.
SnepHBIN peakTop.
ITpo6Gnemsl,
MIEPCIIEKTUBBI,
9KOJIOTHYECKHE
aCIEKTHI IAEPHOU
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1
356



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

54

DnemMeHTapHbIe
YaCTHIIBI.
OTtkpbiTHE
MO3UTPOHA.

Merto bl
HaOIIOIEHUS 1
perucTpamnuu
3JIeMEHTaPHBIX
yactul. Kpyrmnsii
CTOJI
«DyHIaMEHTAJIbHBI
€ B3aUMO/JICUCTBUS.
Emnucrso
buzmyeckon’
KapTUHBI MUPa»

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0e

38

55

Bun 3B€3nnoro
HeOa. Co3Be3aus,
ApKUE 3BE3/bI,
IUIAHETHI, NX
BUJIIMOE
JIBIDKCHHE.
Conneunas
cucTeMa

56

CounHize.
ComnHeunas
AKTUBHOCTb.
Hcrounuk sHeprun
CouHIia 1 386311

57

3BE3b1, UX
OCHOBHEIC
XapaKTePUCTUKH.
3BE31bI TJIaBHOW
MOCJIeIOBATEIBHOC
TU. BHyTpeHHee
CTPOEHUE 3BE3I.
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOUCXOKACHUH U
spomroruu CoHia
H 3BE3]

58

Mneunsid [Tyt —
Haa [anakTuka.



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Ilonoxenue u
nBrokenne CoHna
B 'amakTuke.
T"anakTukn.
UYepuble abIphl B
sIIpax rajJjakTUK

59

Bcenennas.
Paz0eranne
ranakTuk. Teopus
boubmoro B3peIBa.
PenukToBoe
W3JTy4YCHHE.
MeraranakTuka

60

Hepemennsie
poOIIeMbI
aCTPOHOMUHU

61

KontponbHas
pabota «eMEeHTHI
aCTPOHOMHH U
acTpOPU3UKNY

62

O06o0marommit
ypok. Poinb puszuku
1 aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOH,
COLIMAJILHOHN U
ATUYECKOH chepax
JEATeIIbHOCTH
YyejoBeKa

63

O6006maronuit
ypok. Ponb 1 MecTo
(bu3uKy 1
aCTPOHOMHUU B
COBPEMEHHOM
Hay4HOU KapTHHE
MuUpa

64

O6o06maromuit
ypok. Ponp
¢buznueckoit
TEOPHH B
(dhopMupoBaHUH
MPEICTABICHUI O




buznueckoit
KapTHHE MHpa

65

Ob6o06maromuit
ypok. Mecro
buznueckoit
KapTUHBI MUPA B
o0miem psy
COBPEMEHHBIX
€CTECTBEHHO-
HayYHBIX
MIPEACTABICHUH O
pUpoJie

66

Pe3epBHbIi ypoOK.
MaruauTHO€ ToJie.
DneKTpoMarHuTHas

WHIYKIMS

67

PesepBHBIi ypoK.
Ontruka. OCHOBEI
crenraIbHOI
TEOPHUH
OTHOCHTEIBHOCTH

68

Pe3epHblii ypok.
KsanToBas ¢usuka.
DJIEMEHTHI
aCTPOHOMHHU U
acTpopU3NKH

bu6moreka [IOK

https://m.edsoo.ru/ff0d1

784

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Gusuka, 10 kinace/ KacesinoB B.A., O6111ecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «31aTenbeTBO
«IIpocsemenue»

» dusuka, 11 kinacc/ Kacesino B.A., O011ecTBO ¢ orpaHu4eHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3m1atenbeTBo
«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

®usuka (yrayoneHHbiil ypoBeHs). Peanuzanus tpedoBanuit ®I'OC cpennero
oO1rero 00pa3oBaHus : METOAMYECKOe mocoodue s yuurens / [A. A. Skyrta u
np.] ; Hayu. pegaktop M. B. CemenoB. — M.: ®I'BHY «MucTtutyT cTpareruu
pa3BuTHs o0pa3zoBaHus», 2023. — 114 c. : un.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. http://www.elkin52.narod.ru - «3anumarenbHas Gu3nKa B BONPOCax u
OTBETaX.

2. http://physics.nad.ru/physics.htm - «®u3uka B aHUMAIHSIX).

3. http://nrc.edu.ru/est/r2 - «KapTuaa Mupa COBpEMEHHON (HU3HKH.

4. http://window.edu.ru — Poccuiickwuii 001eo0pa3oBaTeIbHbINA MTOPTAT,
€IMHOE OKHO JIOCTYIa K 00pa30oBaTebHBIM pecypcam.

5.https://resh.edu.ru - IHTepakTUBHBIC YPOKH IO BCEMY IKOJIBHOMY KYpCY €
1-ro mo 11-i kiacc ny4ymux yuutesnael cTpanbl npenocrasisieT «Poccuiickas

QJICKTPOHHAsA HIKOJIA».



