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MHNOACHUTEJBHASA 3AIINCKA

[TporpamMma mo ¢u3uke 6a30BOro ypoBHsS Ha ypOBHE CpeAHEro oOuiero oOpa3zoBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHM U TpeOoBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOl mporpammbl, npenacraBieHHbix B ®I'OC COO, a Ttakxe ¢ ydé€rom
dbenepanbHON paboyeil mporpaMmbl BOCIHMTAHHMS W KOHLEIMIUU TMpErnojaBaHus y4eOHOTo
npenmera «®Pusznka» B o0pa3oBaTeIbHBIX oOpraHusanmsx Poccuiickoit ®eneparum,
peam3yIoMX OCHOBHbIE 00pa30BaTeIbHBIE MPOTPAMMBI.

ConeprkaHue mporpamMmbl Mo (pu3uke HampaBiIeHO Ha (HOPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu o0yueHuH uX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro nojaxona. Ilporpamma no ¢usuke
cootBercTByeT TpeboBaHusiM OI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, HNPEIMETHBIM H
MeTanpeMETHBIM pe3ysibTaTaM 00yUeHHs, a TAKXKE YUUTHIBAET HEOOXOAUMOCTh pean3aluu
MEXIPEIMETHBIX CBsI3el (DPM3HKHU C €CTECTBEHHO-HAYYHBIMU YYEOHBIMU IIpenMeTamu. B Hel
ONpEAENAIOTCS OCHOBHBIE 1€MW H3y4eHUs (U3MKM Ha YpOBHE CpEOHEro oOIIero
oOpa3zoBaHMsi, IUIAHUPYEMble pPE3yJIbTaThl OCBOCHHUS Kypca (DU3UKU: JUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMbIEC PE3yJbTaThl OCBOCHUSA Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM

YHCJIe IPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS;

e cojepkaHue yueOHOTo npeamera « Pu3nKay 1mo rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAaX IPUPOJIbI, BBICTYNAas B KayecTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomeM mupe. HIKonabHbIN Kypc (U3MKH — CHCTEMOOOPA3YIOUIUIl ISl €CTECTBEHHO-
HAYYHBIX y4E€OHBIX MIPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, WM3ydaeMbIX XUMHUEH, Ouonorueut, ¢usmdyeckord reorpadueidl U acTPOHOMHUEH.
Hcnonb3oBaHWe U AKTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHUI ONpenesseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUN B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYyYEeHHS] HOBBIX MATEPHANIOB C 3aJaHHBIMU CBOWCTBaAMHU U Apyrux. M3ydenue
(GbU3MKKM BHOCUT OCHOBHOW BKJaJ B ()OPMHpPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
oOyuaromuxcsi, B (GOpMUpPOBAHWE YMEHUN MNPUMEHSATH HAyYHBIM METOJ TMO3HAHUS TPHU
BBITIOJTHEHUY UMH YYEOHBIX UCCIICIOBaHUM.

B ocHOBY Kypca ¢GU3MKH IS YPOBHS CpeIHEro o0mero oOpa3oBaHUS MOJOXKEH P
UJei, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBJISIETCS JIOTHUECKH 3aBEPIIEHHDBIM,
OH COJEP’KUT MaTepual U3 BCEX pasliesioB (U3HMKH, BKIIIOUYAET KaK BOMPOCHI KJIACCUYECKOM,
TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (GU3NKA OOBEIUHEH
BOKpYT ¢usnueckux Teopuid. Begymum B Kypce sBisieTcs: popMupoBaHUe MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus  mpeamnosiaraeT  MCIHOJb30BaHUE
TYMaHUTAPHOTO TMOTeHIMana (GU3NUECKOM HAYKH, OCMBICIICHHE CBSI3M PAa3BUTUA (PUUKHU C



pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U 3KOJIOTHYECKUMHU
npobJyieMamu.

Hoes npuknaownoii nanpaenennocmu. Kypc GU3UMKM mOpeanojaraeT 3HAKOMCTBO C
IMIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN H3YUCHHBIX TEOPHH U
3aKOHOB.

Hoes sxonocusayuu peanu3yercs IMOCPEACTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHU,
HOCBSIIEHHBIX SKOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C Pa3BUTUEM
TEXHUKA W  TEXHOJIOTWHA, a Takke oOCyXaeHus mpobjieM  palnuoHaIBLHOTO
IPUPOIOTIOIB30BAHUS M SKOJOTHYECKON OE€30MaCHOCTH.

Crep>kHEBBIMH 3JIeMEHTaMHU Kypca (GU3UKH HA YPOBHE CPETHETo 00IIero oopa3oBaHuUs
ABISAIOTCA (hr3nueckue Teopuu ((popmMupoBaHHE MPEACTABICHUN O CTPYKTYpE MOCTPOEHUS
¢uznyeckoil Teopuu, poiau (PyHAAMEHTAIbHBIX 3aKOHOB M IPHUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, TPAHUIIAX IPUMEHUMOCTH TEOPHH, JIJIsl ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peann3yeTcsl MpPEeXkAe BCEro 3a
Cc4€T OpraHM3alMMl HKCIEPUMEHTAIbHON JedATeabHOCTH oOyuaroumxcsa. s 06azoBoro
YPOBHSL Kypca (PU3MKH — 3TO HCIOJIb30BAHHE CHCTEMbI (DPOHTAIBHBIX KpPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OpaTOpPHBIX pabOT, KOTOpbIE B MpOrpaMme Mo (Ppu3nke 0ObEIUHEHBI B
OOIIMII CIMUCOK YYEHWYECKUX NPaKTHUECKUX paboT. BrigeneHue B yka3aHHOM TMEpedyHe
1a00paTOpHbIX PadOT, MPOBOAMMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISETCS
y4yacTHUKaMH 00pa30BaTeNIbHOTO MpOIecca HCXOAsS M3 OCOOEHHOCTEH IUIaHWPOBAHUSA U
ocHameHus: kabunetra ¢usuku. [Ipum sToM obecrneumBaeTCsi OBIaJCHHE OOYUYAIOIIUMUCS
YMEHHUSIMH TIPOBOJIUTH KOCBEHHBIE M3MEPEHMsI, MCCIEAOBAaHUS 3aBUCUMOCTEH (DHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO TIPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonblioe BHUMaHuEe yAeNnseTcs PELIEHUI0 pacdETHBIX M KadyeCTBEHHBIX 3anad. llpum
3TOM Ui Pacu€THBIX 3aJau MPUOPUTETOM SIBJISIOTCS 3aJauM C SIBHO 33JaHHOU (pr3HUecKoi
MOJIEJIbIO0, TTO3BOJIAIOIINE PUMEHSITh U3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszena Kypca, TaK ¥ MHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zfenoB. [ KauecTBEHHBIX 3a/ad
OPUOPUTETOM SBIIAIOTCS 3a/laHusl Ha OOBACHEHUE MNPOTEKaHWs (PU3NUECKUX SBICHUA U
MIPOIICCCOB B OKPY’KaroIIeH XKU3HU, TpeOyrolre BbIoopa Pu3ndecKoi MOJSTH IS CUTYalluH
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanuamMu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecreueHno y4eOHoro mpoiecca 0a3oBblid YpOBEHb Kypca (PU3MKM Ha YPOBHE CPEIHErO
oOuiero o0Opa3zoBaHUsl TOJDKEH U3Y4aThCsl B YCIOBUSAX MPEAMETHOrO KabuHeTa (PU3UKH WIH B
YCIOBUSIX WHTEIPUPOBAHHOTO KaOWHETa MpPEAMETOB €CTECTBEHHO-HAYYHOro IuKiIa. B
KaOuHeTe (QU3UKU JOJDKHO OBbITh HEoOXoauMmoe J1adopaTopHOe O0OpyAOBaHHE MAJis
BBITIOJTHEHHS yKa3aHHBIX B MpOrpaMMe MO (U3MKE YYCHUYECKHX MPAKTUYECKUX padoT |
JEMOHCTPALIMOHHOE 000PYyI0BAHKE.

JlemoHcTpanoHHOE 000pyAOBaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHLIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU U OOECTIEYMBAET MOCTAHOBKY MEPEUUCIICHHBIX B IpOTrpaMme
1o QU3UKe KIIFOUEBBIX IEMOHCTPAIINH 711 UCCIICOBAHUS H3yYaeMBbIX SIBIICHUH U MPOIIECCOB,
IMIUPUIECKUX U (HYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX TIPUMEHEHHH.



JlaGopatopHoe 000pyAOBaHME AJISl YICHMUECKUX MPAKTUUYECKUX paboT popMUpYyETCs B
BUJIC TEMATUYECKUX KOMIUJIEKTOB U 00€CIEUMBAETCS B pacy€Te OJIHOr0 KOMILUIEKTAa Ha JBYX
oOyyarouuxcs. TeMaTuyeckue KOMIUIEKThI JaOOpaTOPHOTO OOOpPYAOBAHUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCMOJIb30BaHUH aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHI€ U(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU HEJIIMHU U3yUEHUs] PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMUpOBaHHE HMHTEpeca W CTPEeMJICHHs OOydYaloImUXCs K HAYyYHOMY H3yUEHHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHWH O HAYYHOM METOAC TO3HaHUS U (HOPMHUPOBAHHE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMUpOBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara HW3YYCHHS OCHOB
CTPOCHHMSI MaTepHH U (YYHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopMHupoBaHUEe YMEHHUN OOBSICHATH SBICHUS C WCIOJIB30BAHUEM (PU3NUECKHUX
3HAHWM W HAYYHBIX JTOKA3aTEIbCTB;

dbopMupoBaHUE TPENCTABICHUA O ponau (U3UKA IS Pa3BUTUA  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne HTUX Iieieil oOecreunBaeTcsl pelieHuEM CIIEAYIONIMX 3a/lad B IMpoiiecce
U3y4eHUs Kypca (U3UKU Ha YPOBHE CpEIHET0 00IIero o0pa3oBaHus:

NpUOOpPETEHUE CHCTEMBbl 3HAHUM 00 oO0mmMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIOUAsT MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOJUHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

bopMHpOBaHUE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUS
(bu3MYEeCKUX SIBICHUI B TPUPOAE M I NPUHATHA TMPAKTHYECKUX pEUICHUH B
MMOBCEHEBHOM JKHU3HHU;

OCBOEHHUE CIOCOOOB pEUIeHMS PA3NUYHBIX 3a]ad C SBHO 3aJaHHOW (u3mdecKkon
MOJIEJIbIO, 3aJad, IMOAPa3yMEBAIOUIMX CaMOCTOSATEIbHOE CO3AaHHE (PU3NUECKOU
MOJIeJIU, aICKBATHON YCIIOBUSAM 3a/1a4H;

NOHMMaHue (PU3UYECKUX OCHOB U MPHUHIUIOB JIEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX TPOLIECCOB, UX BIMSHUS HA OKPYKAIOLILYIO CPEAY;

OBJIaJICHHE METO/IaMU CaMOCTOSITEJIbHOTO TNIAHUPOBAHUS U TIPOBEACHUSI (PU3NUECKUX
HKCIIEPUMEHTOB, AaHallu3a W HMHTEpOpeTauuud HMHPOpMALUH, ONPEICIICHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

CO3JaHUE YCIOBUM [JIsl Pa3BUTUS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIero oopa3zoBaHuUs
orBoautca 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11 kinacce — 68 yacos (2
yaca B HEJIEJIIO).

[Ipennaraemerii B mporpamme no (Qu3uke MepeueHb Ta00pPaTOPHBIX U MPAKTUYECKUX
palboT sABIsETCS PEKOMEHIOBAHHBIM, YUWTENb JelaeT BHIOOp MPOBEACHUS J1a00paTOPHBIX
palboT U OMBITOB C YUETOM MHIUBUIYATbHBIX 0COOEHHOCTENH 00yUaOIINXCsl.



COJEPXAHUE OBYUYEHUA

10 KIIACC
Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOTO TO3HAHUSA
®usuka — Hayka o0 npupoze. Haydnele MeTOABI MMO3HAHUSA OKpYyXKarowmero mupa. Poib
AKCIIEPUMEHTA U TEOPUHU B MPOLIECCE MTO3HAHUS MTPUPOIBI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue Gpu3nUecKux sIBICHUN U mpoieccoB. Hayunbie runoressl. Guznyeckue
3aKOHBI M TEOpUU. I'paHUIIbI IPUMEHUMOCTU (PU3UUECKUX 3aKOHOB. [[pyHIINIT COOTBETCTBUSI.

Ponb u mecto Quzuku B (POpMUPOBAHMM COBPEMEHHOW HAYYHOM KapTHHBI MHpa, B
PaKTUYECKOH AESITEIIbHOCTH JIOAEH.

Jlemoncmpayuu
AHaJIOroBbIE U ITU(POBHIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JBHKEHHE. OTHOCUTEIBHOCTh MEXaHHMYECKOro JBMKeHMS. Cucrema
orcuéra. TpaekTopus.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHOU TOUYKHU, UX IPOEKIIMU HA OCH CUCTEMBI KoopAuHaT. CloKeHHe NepeMeleHui U
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKEHUE. ['paduKu 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U IIEPEMEILECHNS MATEPUATIbHON TOYKU OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBosnmHenHoe nBMXeHUE. JIBMKEHHE MAaTEpPUAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSAHHOM II0 MOZYJIKO CKOPOCTBIO. YTJIOBasg CKOPOCTh, JMHEWHas CKOpOCTh. Ilepnon u
yactoTa oopaieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETp, JBHKEHUE
CHaps/I0B, LICTIHbIE U peMEHHbBIE TIEPEIAUN.

Jlemoncmpayuu

Mogens cUCTeMBI OTCUETA, MILTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JTBUKCHHUS.

[IpeoOpazoBanue NBMKEHUMN ¢ MCIIOJIb30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue nBuxkeHus Tejia, OPOIIEHHOTO TIO/1 YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaeHUsI.

HampaBnenue ckopocTr npu JIBUKEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydyeHrne HepaBHOMEPHOTO IBUYKEHHUS C LIEJIbIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HUccnenoBanne  COOTHONIEHHMS  MEXAY  IMYTSIMHU, MPOWACHHBIMH  TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE ITPOMEKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JIBMKEHUHU C
HAa4YaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne IBMKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuXKEHUS TeJia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka



[Tpunuun otHocutTenbHOCTH [amuies. IlepBeidi 3akoH HbroroHa. HHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Btopoit 3akoH HproToHa st
MaTepualibHON TOUKU. TpeTuid 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMHuuecKkas CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokosi, ckoyibxeHusi, kaueHus1). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHS CKOJMbXEHUS U cwia TpeHus mokos. Koaddumuent tpenus. Cuma
COIIPOTHBJIEHUS MPU JBUKEHUU TeNa B KUAKOCTU WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MoMeHT cunbl OTHOCHUTENBHO OCH BpaumieHud. llnedo cwibl. YcenoBus paBHOBecHs
TBEPAOTO TEA.

TexHn4eckrue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOMAIIMIHUKU, IBHXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HprotoHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYciioBus paBHOBECHUS TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomawl

N3yuyenue aBmkeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HHUKAIOUIMX B MPYXKUHE U PE3UHOBOM
obOpa3iie, oT ux aedopMarum.

HccnenoBanue ycioBUNA paBHOBECUS TBEPAOTO TeJIa, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

NMnynbe MaTepualibHOM TOYKH (TeJa), CUCTEMbI MaTEepUaIbHBIX TOYEK. UMMybC CUITBI
Y U3MEHEHHE UMITyJIbCca TeJa. 3aKOH COXpPaHEHUs UMITyJibca. PEeaKTUBHOE JBU)KEHHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi MaTepuanbHOil TOUKU. Teopema 00 M3MEHEHWHM KUHETUYECKOU
SHEPTUH.

[lotennmanbHas sHeprus. [loTeHuumanpHass 5SHeprusi ynpyro aeGopMUpOBaHHOU
npyxuHsbl. [loTeHnnanbHas YHEPTUS Tea BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHmuanpHble U HEMOTEHITMATBHBIE CUIIbI. CBSI3b PabOThl HEMOTCHIIUAIBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKON HHEPruh CHUCTEMBbI Tell. 3aKOH COXPAHEHUS MEXAHWUYECKOM
SHEPIHUH.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuueckne yCTpoucTBa U MPAKTUYECKOE NMTPUMEHEHHUE: BOAOMET, KONEP, MPYKUHHBIN
MACTOJIET, IBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTruBHOE IBMXEHUE.

[lepexoq NOTEHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenne aOCOMIOTHO HEYNPYroro yjapa C MOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIIBI C U3MEHEHHEM MEXaHWYECKOW PHEPruu Teja Ha
MIPUMEPE PACTKEHUS PE3NHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipuast Gu3nka 1 TEePMOJANHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE  MOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOM TEOpHUHM M HMX  ONBITHOE
obocHoBaHue. bpoyHoBckoe aBmwxenue. Juddysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YyacTHI] BellecTBa. MoJie T CTPOCHMs Ta30B, >KUIKOCTEH M TBEPABIX TEN U OOBSCHEHUE
CBOMCTB BEIIECTBA HAa OCHOBE 3THUX Mojeied. Macca u pasmepsl MoJieKyid. KomaumdecTtBo
BemiecTna. [locrosunas ABoraapo.

TemnmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. [llkana remneparyp Llenscus.

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYISPHO-KUHETHUYECKOU TEOpUH
UjcaIbHOrO Ta3a. AOCOJIIOTHAs TeMIliepaTypa Kak Mepa CpeqHed KUHETHYECKON HSHEepruu
TEIUIOBOrO JBWKeHUs dvactull rasza. lllkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenne MenaeneeBa—Knanenpona. 3akon [lanerona. M3onpoiecchl B UACaIbHOM Ta3e ¢
NOCTOSSHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpeacTaBlI€HUE HU30IMPOLIECCOB:
HU30TepMa, U30Xopa, u3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [1OKa3bIBAIOUIME JIMCKPETHOE CTPOEHUE BellecTBa, (ororpaduu MOJEKYI
OPTaHUYECKUX COCTUHECHUM.

OnbiThl 10 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, 1OKAa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Monens, wiutocTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI MI€AJIBHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

OmpeneneHue Macchl BO3JyXa B KIIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUl o0BnéMa
KOMHAThI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEK]ly TTapaMeTpaMu COCTOSIHUS pa3peKEeHHOTO ra3a.

Tema 2. Ocnosvl mepmoouHamuxku



TepMmoannamuueckasi cucremMa. BHYTpeHHssI S9HEPTUsl TEPMOJUHAMUYECKOM CUCTEMBI U
cnocobbl €€ wu3MeHeHus. KommuecTBo TeroTsl u  pabota. BHyTpeHHssT sHeprus
OJIHOATOMHOI'0 HJE€AlbHOr0 rasa. Buael Temionepenadu: TEIIONPOBOIHOCTh, KOHBEKLHS,
U3JIydeHue. Y IeabHas TeIIOEMKOCTh BellecTBa. KOIMYecTBO TEMIOTHI PU TEIIONEPEAAUE.

[lonsitue o6 amuabatHOoM mporiecce. [lepBbiii 3akoH TepMmoauHaMuku. lIpuMeHneHue
NEPBOT0 3aKOHAa TEPMOJIMHAMUKHU K H3ompoueccaMm. ['paduueckas uHTepripeTanusi padOThI
rasa.

Bropoii 3akon TepmMoguHamMuku. HeoOpaTuMocTh MPOIecCcoB B MPUPO/IC.

TemnnoBbie MauHbl. [IpuHLKIIBL AEWCTBUS TEIUIOBBIX MaliuH. [Ipeobpa3oBaHus sHEPTrUn
B TeI10BbIX MamnHax. Koadduuuent noneznoro nercteus terioBoi Mamunbl. [ukin KapHo
U ero K03()PHUIMEHT OJIE3HOTO AeUCTBUA. DKOJOTHUYECKHUE MTPOOIEMBbI TETIOIHEPT € TUKH.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: JIBUTATEllb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEH SHEpPrUM Teja MPU COBEPUICHUU PadOTHI: BBUIET MPOOKU M3
OYyTBUIKM TMOJ JIEWCTBHEM C)KaTOTO BO31yXa, HarpeBaHue 3(upa B JIATYHHOU TpyOKe MyTEM
TpeHUs (BUIACOIEMOHCTPALIMS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneIT 10 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenn mnapoBodt TypOWHBI, JBHUrareisi BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenne yAenbHON TEII0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eeuyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHaeHcauusi. Hcmapenue u  kumneHue. AOCONIOTHAs W
OTHOCUTENbHAs  BJIAXHOCTh  BO3AyXa. HacklmeHHsld  map.  YaenbHas  TEJoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Ttemo. Kpucrammuueckue u amopdHble Tena. AHM3OTPONUS CBOWCTB
kpuctaiuioB. JKunkue kpuctamuibl. CoBpeMeHHble MaTepHaibl. [aBienne u KpucTamuin3anus.
VY nenbHas Teriota miasienus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICHUXPOMETD,
KUIOPDUMETP, TEXHOJIOTUM TMOJYy4YEHUSI COBPEMEHHBIX MaTEpUajIoB, B TOM YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HabGntogenue HarpeBanus U MaBJIeHUS] KPUCTANIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. JaekTpoauHamMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3alus Tell. ONEeKTpUYeCKUid 3apsia. JIBa BHa 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDIEKTPUKHU U MOTYTIPOBOJHUKHU. 3AKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsiia.

B3anmopneiictBue 3apsgoB. 3akoH Kymona. TodeuHbld  3JIEKTPUYECKHM — 3apsl.
DnekTpudeckoe noJie. Hampsx€HHOCTh 3nekTpuueckoro mnojs. lIpuHuun cynepno3uuuu
ANEKTPUYECKUX NoyieH. JIMHNY HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGota cun anmektpoctatmdyeckoro mossi. llotenmuman. Pa3HOCT MOTEHITMAIOB.
[IpoBOOAHUKM W  AWAPJNEKTPUKHM B  BJIEKTPOCTATHUYECKOM  moJie.  JudnekTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHlieHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOT0 KOHAEHCATOPA.

TexHH4eCcKre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL, 3IEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE AJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMMMPOBATIbHbIN
arrapar, CTpyMHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMmoperncTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3AIUTA.

JIA3JIEKTPUKYU B SJIEKTPOCTATUIECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOMAAU IUIACTHH,
PACCTOSIHUSI MEK1Yy HUMU U TUDJIEKTPUUECKON IMPOHUI[AEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS DJICKTPUUECKOTO TOKa. ICTOUHMKH TOKa.
Cuna Toka. [TocTosSTHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DIEeKTpUUECcKOe COITPOTHUBIICHUE. VY nensHOE COIIPOTUBIIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALIEIIBHOE, CMEIIAHHOE COEIUHEHUE IPOBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoyns—JIenia. MOIHOCTh JIEKTPHUUECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJIA U BHYTPEHHEE COMPOTHBICHHE MCTOYHHUKA TOKAa. 3akoH Oma
JUJIS1 TIOJTHOM (3aMKHYTOM ) AeKTpuueckoit nenu. KopoTkoe 3amMbIKaHueE.

DNEeKTpOHHAs TPOBOJAMMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTb COINPOTUBIICHUS
METAJJIOB OT TemrepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBeHHass W MPUMECHasT MPOBOAUMOCTBH IMOIYINPOBOIHUKOB.
CaoiicTBa p—n-tiepexoza. [loaynpoBoAHHUKOBBIE PUOOPHI.



DNEeKTPUYECKU TOK B pAcTBOpaxX M paciulaBax 3JIEKTPOJUTOB. DIEKTPOIUTHUECKAs
JTUCCOLUALINS. DIEKTPOIIU3.

Onextpuyeckuid TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSITENbHBIA pPa3psii.
Monnus. [1na3zma.

TexHuueckue yCTpOWCTBA W MPAKTHUUECKOE NPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKH TOKA, OJJIEKTpOHArpeBaTesbHble MPUOOPHI, 3JIEKTPOOCBETUTEIIbHbBIC
npuOOpbl, TEPMOMETP COMPOTHUBIICHUS, BaKYYMHBIA MO, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyIPOBOJHUKOBBIN JHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI, IUIOIIAJN
NONEPEYHOr0 CEYECHHS U MaTeprara.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe m3MepeHue >MeKTpoABMKYIEH cuiibl. KOpoTkoe 3aMbIKaHUE TaibBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne BNEKTPOJABHKYIIEH CHUJIbl HUCTOYHHMKA TOKa M €ro BHYTPEHHErO
CONPOTHUBIICHUS.

HaoGmronenue amexTpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce OCYHIECTBISIETCS C YYETOM
COZIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€M € KypcaMM MaTe€MaTWKH, OHOJIOTMHM, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnovle nonsimus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOI'O IMO3HAHUSL:
SBJICHHE, HAay4HbId (PaKT, TUNOTE3a, (PU3NYECKasl BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peuieHue CHCTEMbl YpaBHEHUM, JMHEWHas (QyHKOus, mnapabodna,
runepOosia, ux TpaduKd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI M UX MPOEKIIMH Ha
OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonoecusa: mexannueckoe IBUKEHUE B ®KUBOU mpupoje, Auddy3us, ocMOcC, TEI000MeH
YKUBBIX OPraHU3MOB (BUJIbI TEIUIONEpPEIauu, TEMJIOBOE PABHOBECHUE), DIICKTPUUECKHUE SIBJICHUS
B JKMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, >KUJIKOCTEW W Ta30B, 3JEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JICKTPOJIUTHYECKAS TUCCOLUALINS, TAIbBAHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.



Texnonoeus. npeoOpa3oBaHKUE ABUKEHUN C UCTIOIH30BAHUEM MEXAHU3MOB, YUET TPEHHUS
B TEXHHKE, MOJUIMITHUKH, UCIIOJb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa,
BOJAOMET U JApyrue), ABUTATE]Ib BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHIMIIMOHEDP, TEXHOJIOTUU TOJYYEHUS COBPEMEHHBIX MAaTEpUAJIOB, B TOM
YUCJIE HAHOMATEpUAJIOB, M HAHOTEXHOJIOTMH, HJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEp, DIIEKTPOHArpEeBaTeNbHbIE MPUOOPHI,
3IIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHAMMKA

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThHl. B3anMonelcTBUE NOCTOSIHHBIX MAarHUTOB. MarmuTHoOe IMOJe€.
Bexrop marautHOM wmHaykuuu. [lpuHiun cynepno3uuuyM MarHuUTHBIX Toned. JluHnnm
MarHuTHOW UHAYKIUU. KapTuHa TUHUI MarHUTHON MHIYKIIMU TOJISI TOCTOSHHBIX MarHUTOB.

MarnutHoe noJsie MpOBOJAHUKA ¢ TOKOM. KapTuHa NMHUN WHAYKIMHA MarHUTHOTO TOJIS
JUIMHHOTO IIPSMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJHMUKA, KATYLIKH C TOKOM.
OmneiT Opcrena. BzanmonecTBre MpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPABIICHUE.

Cuna Jlopenua, €€ moAyJib W HampaBicHHE. JIBIKEHUE 3apsHKEHHOM 4YacTUIBl B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGoTa cuiel JlopeHiia.

SIBreHHEe SNEKTPOMAarHUTHOW WHAYKIMHU. [lOTOK BEKTOpa MarHUTHOM WHAYKIUU.
DIJIEKTPOJABUKYIIAS CHJIA MHAYKIIMU. 3aKOH 3JICKTPOMArHUTHOM HHAYKIHUU Dapanes.

BuxpeBoe 3yeKTpUdecKoe IMojie. DIEKTPOABHKYIIAs CHJIA MHAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS TOCTYNIATEJIbHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTG. SIBJIE€HNE CAMOMHAYKIUU. DJIEKTPOJIBUKYIIAS CUJIa CAMOUHIYKIIHUH.

DHeprus MarHuTHOTO TOJISI KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckue YCTPOWCTBA U IIPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIE MArHUTHI,
ANEKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTENIA 3JIEMEHTAPHBIX YAaCTHL, WHAYKI[MOHHAs
M€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JluHUM UHAYKIIMA MAarHUTHOTO MOJIA.

B3aumopencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTb 3JICKTPOABIXKYIIIEH CHIIbI MHIYKIIUA OT CKOPOCTHU U3MEHEHUS MAarHUTHOTO
MTOTOKA.



SIBneHue caMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yydeHre MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue 1edcTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Paszpnea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOJICOAHUA

KonebatenbHas cuctema. CBOOOIHBIE MeXaHMYECKUE KoyieOaHus. ['apmoHMueckue
koneOanus. [lepumon, dacrora, amrumtyna u ¢asza kojeOanuil. I[IpyXUHHBIH MasTHHK.
MatemaTnueckuii MasTHUK. YpaBHEHUE rapMoHu4eckux konebanuil. [IpeBpaienue suepruu
IIPU FApMOHUYECKHUX KOJICOaHUSX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJIE€OaHUS B HJCATbHOM
KOJIEOATEJIbHOM KOHType. AHANOrus MEXJIy MEXaHUYEeCKMMHU U 3JEKTPOMarHUTHBIMU
kosjebanussMu. @opmyia ToMcoHa. 3aKOH COXpPaHEHUs SHEPTUU B UICATIBHOM KOJIeOaTeIbHOM
KOHTYpE.

[TpencraBienue o 3aryxarolux KojaeOaHusX. BoIHy X 1eHHbIE MEXaHUYeCKUE KOoIeOaHusl.
Pe3onaHc. BeiHyX/1€eHHBIE 31€KTPOMAarHUTHbIE KOJIeOaHusl.

[Iepemennsblil TOK. CHHYCOMAQIBHBIN NIEPEMEHHBIN TOK. MOIIHOCTHh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIPSKEHHUS.

Tpancpopmarop. [Ipou3BoAcTBO, nepeaadya W MOTPEOIICHUE AINEKTPUUECKOW SHEPIHH.
OKOJIOTMYECKUE PHUCKA NPHU NPOU3BOJACTBE AIIEKTPO3HEpruu. KylbTypa HCIONIB30BaHMUS
JIEKTPOIHEPTHUH B IIOBCETHEBHOW KU3HH.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE NPHUMEHEHHE: JJIEKTPUYECKUN 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOonepeay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB  KoieOaTeJbHONM  cUCTeMbl  (MPYKUHHBIM WU
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux Kojie0aHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HabGmronenue pe3oHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAOpsDKEHHsT OT BpPEMEHM) IS
AMEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHC mpu mociie10BaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYyUIKU MHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mopnenb TMHUH 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOAA MaJbIX KOJI€OaHU rpy3a HA HUTU OT JUIMHBI HUTU
Y Macchl rpysa.

HccnenoBaHne MEPEMEHHOIO TOKAa B LENM M3 IOCIEIOBAaTENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

MexaHnudeckue  BOJIHBI,  yciaoBUs — pacnpoctpanenus.  Ilepmoa.  Ckopocth
pacmpocTpaHeHHs U JyIMHA BoJHBL. llomepeunsie M mpogoabHble BoaHBL. MHTepdepeHuus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3IIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anMmHas
opueHTanusa BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HHE, MpelOMIICHUE, Mojspusanus, audpaxuus, uHTtepdepenuus. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[[Ixana >7E€KTPOMArHUTHBIX BOJIH. [IprMEHEHHE 3IEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpyHIMTBI paguOCBA3U U TeNeBUACHUA. Paqnonokanys.

DIEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuyeckue yCcTpoMCTBa M MPAKTHYECKOE NMPUMEHEHUE: MY3bIKAIbHBIE UHCTPYMEHTHI,
yJIBTPa3BYKOBasl JMArHOCTUKA B TEXHHKE M MEIULIMHE, pajaap, paIHuONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMICHHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenue narepdepeHunu u auppakuui MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmtoieHue cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH M 4YaCTOTOM
KoJIe0aHMil.

HccnmenoBanre CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPA)XEHHE, MPEIOMIIEHUE,
noJisipu3anus, IMppakuus, THTEpPEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonuHelrHOE pacnpoCTpaHEHHE CBETa B OJAHOPOJHOMU
cpene. JIyd cBeta. TouedHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue nM300pakeHHil B MIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akoHBI MpeEIOMIIEHHS cBeTa. AOCONIOTHBIA IOKa3aTesb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHblil yroa MOJHOrO0 BHYTPEHHETO
OTPaKEHUHI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

CobOuparonyie 1 pacceuBaromue JuH3bl. ToHKas JmH3a. DOKYCHOE pPAacCTOSHHUE U
onTHYeckass cwia ToHKoW JuH3bL. [locTpoeHne wu300pakeHWii B coOuparonmx u
pacceuBarolmux JinH3ax. PopMyra TOHKOM JMH3bIL. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHble HMCTOYHUKH. Y CIOBUS
HAOMIOJIEHUS MAaKCUMyMOB M MHHUMYMOB B HWHTEp()EpPEHIIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.



Hudpaxuus cpeta. AudpaxkinuonHas pemérka. YciloBUe€ HaOIIOICHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuueckue ycTpoiCTBa M MPaKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oroammapar,
MPOEKIIMOHHBIN almapaT, MUKPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKA, JUdpaKiHOHHAs
peleéTKa, NoJIAPOuL.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MpejomiieHne cBeTa. OnTudeckue
IPUOOPHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre cBOMCTB H300paKeHUM B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Habmonenue narepdepeHny cBeTa.

HaOmronenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMONIbI0 JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

M3mepeHune rnokasaTesnsi NpeJoMIICHHs CTEKIIA.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI ClIEHIHAJIBHON TEOPUH OTHOCUTEILHOCTH
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. [locTynaTel cienuanbHOW TEOPUHU
OTHOCUTEJIIBHOCTU: HWHBAPUAHTHOCTH MOAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPHUHLHII
OTHOCHUTEIBHOCTH DUHIITENHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/UICHHE BPEMEHU U COKPALLICHUE JIJTUHBI.
OHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.
CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovl K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBsi3u sHEPrun (HOTOHA C €r0 YACTOTON. DHEPTUS U UMITYJIbC
doToHa.

OtkpeiTie u wuccienoBanue ¢oroddpdexra. OmbiTel A. I'. CromeroBa. 3aKOHBI
dboTorpdexra. VYpaBHenue OuHmTerHa g poroaddekra. «KpacHas rpaHuIa»
dbotorddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpOWCTBA W MPAKTHUYECKOE MPUMEHEHUE: (POTOANEMEHT, (HOTONATUHK,
CoJIHEeUHasi baTapesi, CBeTOIUOI.

Jlemoncmpayuu



®doTo3dPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.
Ceeroauog.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pe3epdopaa no paccesnuto o -yactuil. [lnanerapuas
mozenb atoMa. [loctynarel bopa. U3nyuenue u norsiomieHre OTOHOB MPU MEPEXO0JIE aTOMA C
OJIHOTO YPOBHSI 3HEpPruM Ha Jpyroil. Bumel cnexktpoB. CHEKTp ypOBHEW 3HEPruu aroma
BOJIOPO/JIA.
BosiHOBBIE cBOMCTBa yacTull. BonHsl ne bpoiinsa. KopnyckynsspHO-BOJTHOBOW Jyaau3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.
TexHuyeckue yYCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CIEKTPAIbHBIM aHAJIN3
(cekTpocKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue InHeHYaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
HabGmronenue muaEHYaTOrO CrieKTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKa3bIBAIOIME  CJIOXKHOCTh  CTpoeHus  saapa.  OTKpwITHE
pagunoaktuBHOCTH. OmbiTel  Pesepdopra 1o ompeneneHuo cocTaBa pPaJUuOAKTHUBHOTO
uznydenusi. CBoicTtBa anbda-, Oeta-, raMMa-uzinydeHus. BriusHue paaroakTUBHOCTH Ha
YKUBBIC OPTaHU3MBI.
OtkpeiTHE NMpoTOHA U HeWTpoHa. HykimonHas mopens snpa I'eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uncio sapa. M3otonst.
Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3inydeHue. 3aKoH
PaarMoOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sipe. SAnepubie cuinbl. Jlepekt Macchl siapa.
Snepnsbie peakunu. [lenenue u cuHTe3 saep.
Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TMEPCHEKTUBBI  SIIEPHOU
HSHEPIreTUKH. DKOJOTUUECKUE aCTIEKTHI SIAEPHOIN SHEPTrEeTUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
dyHaamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKoi KapTHHBI MUpa.
TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: NO3UMETP, Kamepa BumnbcoHa,
SJIEPHBINA PEaKTOp, aTOMHast bomoa.
Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOLIUX YACTHII.
Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul
HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).



Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Ortanbel pa3BUTHS acTpoHOMUH. [IpuknagHOE ©W  MUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMH.

Bup 38€3qH0T0 HeOa. Co3Be3aus, ipKue 3BE3/bl, IUNIAHETHI, UX BUUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprum ConHia M 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEpUCTHKHU. JlnarpamMma «CHEKTpalbHBIM KIIACC — CBETHUMOCTBY. 3BE3[bI
IJIABHOM TOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3N TJIABHOU
nocjiea0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHbBIC MPEACTABICHUS O
MPOUCXOKICHUH U 3BOJIIOIMK COJIHIIA U 3BE3/]. DTalbl dKU3HU 3BE3]I.

Muineunbiii [lyTe — Hama [Namaktuka. Ilonoxxenue u nuxenue ConHna B ['anmakTuke.
Turnbl raakTuk. PaguoranakTuku v kBa3zapbl. YEpHBIE NBIPHI B iApaXxX rajJakTHK.

Bcenennas. Pacumupenne Bceenennoit. 3akon Xa006ina. Paz0eranue ramaktuk. Teopus
bousbiioro B3peiBa. PenukToBOE M3nydeHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi  HEBOOPYXEHHBIM  TJIa30M € HUCIHOJIL30BAaHUEM  KOMIIBIOTEPHBIX
NPUJIOKEHUN JJIsI ONpEJENICHUs TMOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO [aTy:
OCHOBHBIE cO3Be311s1 CEBEPHOTO MOJyIIApUA U IPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee MOBTOPEHUE

Ponp (u3ukuM M acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOTMYECKOH, COIMAIbHOU U
ATUYECKON cdepax IesITeNIbHOCTH YeJIOBEeKa, pOojb U MecTO (UMK M aCTPOHOMUU B
COBPEMEHHOM HAy4yHOW KapTHHE MHUpPa, poJib (Pu3nYeckod Teopur B (HOPMHPOBAHUU
MPEICTaBICHUN O (PU3NUECKONW KapTUHE MHUpPa, MECTO (DU3UYECKON KapTUHBI MHUpa B 00IIEeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢uzuku 0a30BOro ypoBHs B 11 kjacce oCymiecTBIsiETCS C Y4ETOM
COJIEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTe€MaTUKH, OHOJIOTWM, XWMHH,
reorpaduu ¥ TEXHOJOTHH.

Meorxcnpeomemnvie noHsamus, CBI3aHHbIE C W3YYEHHUEM METOJIOB HAYYHOTO IMO3HAHUS:
SBJICHUE, Hay4HbIM (pakT, rumoresza, Qusnyeckas BeIUYMHA, 3aKOH, TEOpHUs, HAOJIOJICHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUECKHUE (PYHKITUU: CUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U HX
MPOCKIIMM HA OCH KOOPJWHAT, CJIOKEHHUE BEKTOPOB, IMPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIUM,
MIPU3HAKU [MOJJ00US TPEYTOJILHUKOB, ONpe/IeeHNE IO MIIOCKUX PUryp u oobéma Tel.

buonoeus: snextpuueckue SIBICHUS B JKUBOW MPHUPOJE, KoJieOaTeNbHBIC IBUKCHUS B
KUBOM TMPHUPOJIC, ONTUYECKUE SIBIICHUSA B >KUBOW IPUPOAE, NCUCTBHE paavallMiyd HAa YKUBBIE
OPTaHU3MBI.



Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaUIMYecKas CTPYKTypa TBEPABIX Tell,
ME€XaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEIETKN, CIEKTPAIbHBIA aHAIU3.

l'eoepaghus: MarHUTHBIE TIONIOCAa 3€MJTH, 3aJIEKH MArHUTHBIX PYJ, POTOCHEMKA 3€MHON
MOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUH.

Texnonoeus.: TUHUM IEKTPOIIEpEIay, TEHEPATOP MEPEMEHHOT0 TOKa, AJIEKTPOIBUTaTENb,
WHIYKIIMOHHAs Te4b, pajap, paguonpuéMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAS OITHKA, COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHETI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mpenmera «®Pu3mka» Ha YPOBHE CPEIHEro OOIIEro OO0pa3oBaHHS
(0a30BBII  YPOBEHB) JODKHO OOECTEUNUTh JOCTIDKCHHE CICAYIONINX JIMYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS yuyeOHOro mpeamera «Du3nka» JOHKHBI OTPaXKaTh
TOTOBHOCTh W  CIOCOOHOCTh OOYyYaIOIMXCA PYKOBOACTBOBATHCSA  CHOPMHUPOBAHHOU
BHYTPEHHEW TIO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHUEHTAlMM, TMO3UTUBHBIX
BHYTPEHHHUX YOEXJICHHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTAM POCCHUUCKOTO
o0111ecTBa, pacIMpPEHUE KU3HEHHOTO OIbITa U OIbITA ACSITEIBHOCTH B MPOIIECCE peau3aiuu
OCHOBHBIX HalpaBJCHUN BOCIUTATEIBHOM JAESATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULMM  OOy4Yarollerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE TPATUIMOHHBIX OOIICUETOBEYECKUX T'YMAaHUCTUYECKUX M JEMOKPATHUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HMHTEpPEcaX TIpa)KJaHCKOro OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3alluu;

YMEHHE B3aWMOJICHCTBOBATh C COLHAIBHBIMU HMHCTUTYTAMHU B COOTBETCTBUU C HX
GYyHKUIUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCThH K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON IPaKIAHCKON UJEHTUYHOCTH, TATPHUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYHapCTBEHHBIM CHUMBOJIaM, JIOCTHKEHHUSIM POCCHUMCKUX
YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIOCOOHOCTh OIIEHUBATh CUTYAIlUIO W MPUHUMATh OCO3HAHHBIC PEHICHUSI, OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHKCJIE B IESITEILHOCTH YUYEHOTO;

OCO3HAaHME JINYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
bu3ngecKoil HayKe;

5) TPpy10BOT0 BOCIIMTAHUSI:

WHTEpeC K pas3IuyHbiM cdepam MpodeCCUOHATBHOW JIESITEILHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PUBMKONW M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyaylei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI

TOTOBHOCTh M CIIOCOOHOCTHh K OOPa30BaHUIO M CaMOOOPa30BaHMUIO B 00JacTH (HU3UKUA HA
MPOTSIKEHUU BCEU KU3HU;



6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KyJIbTYPbl, OCO3HAaHHE TJ00AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBAaHUE M OCYLIECTBIICHHE JEHCTBHI B OKpY’)KAIOLIEH cpeie Ha OCHOBE 3HAHUSA
1esiel YCTOWYMBOTO pa3BUTHUS YEIOBEYECTBA;

paciuiupeHue OmbiTa JEATEJIBHOCTH HKOJOTMYECKOM HampaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHN 10 (PU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HMUECKON HAYKH;

OCO3HaHHE IICHHOCTH HAay4YHOH NIeATEIbHOCTH, TOTOBHOCTH B MPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITh TPOEKTHYI0 M HCCIIEIOBATENbCKYIO ESTEIbHOCTh HMHIUBUAYaJbHO U B
rpymre.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornueckue AeMcTBUA:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UpPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPENIENIATh LEIU ACATEIBHOCTH, 3aJ1aBaTh IapaMeTPbl U KPUTEPUH UX JOCTHKEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B PACCMaTPHUBACMBIX (PU3MUECKUX SBIICHUSIX;

pa3pabarbiBaTh IJIaH PEIICHUSI TPOOJIEMBI ¢ YUETOM aHaIU3a UMEIOIIUXCS MaTepUaTbHbIX
Y HEMATEePUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB ILEIISAM,
OLICHUBATh PUCKU MOCJIECACTBUN NEATEILHOCTH;

KOOPAMHUPOBATh U BBIMOJHATH PabOTy B YCIOBUSX pPEaTbHOIO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ncciiegoBarTe/IbCKHe IeiiCTBUS.

BJIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUYEBBIMU TOHATHAMU W METOJaMH (PU3HYECKOMN
HAYKHU;

BJIaJICTh HABBIKAMHM Y4€OHO-UCCIEI0BATEIBLCKON M MPOCKTHON JEATENbHOCTU B 00JacTU
(bU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY IOMCKY METOIOB PEIICHUS
3a7a4 (PU3HYECKOTO COACPKaHUs, IPUMECHEHHUIO PA3JIMYHBIX METOIOB MTO3HAHMS;

BJIAJIETh BUJAMM JIESITEIBHOCTH IO ITOJYYEHUIO HOBOTO 3HAHUsS, €r0 HMHTEPIIPETALUH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX CUTYyallUsIX, B TOM YHUCJE MpH
CO3JJaHUU Y4EOHBIX TPOEKTOB B 001aCTH (PU3UKHU;

BBISIBJISATh [IPUYUHHO-CJIEACTBEHHBIE CBA3M M aKTyaJlu3upOBaTh 3a7ayy, BBIIBUIaTh
TUIIOTE3y €€ PEIIEHUs, HaXOAUTh APTyYMEHThI ISl JOKA3aTEIbCTBA CBOMX YTBEPKICHUM,
3a71aBaTh MAPAMETPHI U KPUTEPUU PELLICHUS;



aHANM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEHICHUS 3aJayd pe3yJbTaTbl, KPUTHUYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBUTHh W (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIHHOU MESITEIBHOCTH, B
TOM YHCIIE TIPU U3yYeHUU (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS 10 (PU3KKE B MPAKTUUECKYIO 00JIACTh KU3HEEATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJIEH, TIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMH TOIy4YeHUsT HHPOpMaUu (HU3HIECKOTO COMEPNKAHUS M3 UCTOYHUKOB
pa3HBIX THIOB, CaMOCTOSATEIBHO OCYIIECTBIISITh TOWUCK, aHallu3, CUCTEMaTU3AIUI0 U
WHTEPIPETANNUIO HHPOPMAIMH PA3TINIHBIX BUIOB U (HOPM MPEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTh MH(POPMALIUH;

UCIIOJIB30BaTh CpeJCTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B
pElICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3ALMOHHBIX 3a7a4 C COOJIIOJCHUEM
TpeOOBAaHUIM HPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus,
MPABOBBIX U AITHUECKUX HOPM, HOPM MHGOPMAIIMOHHOMN 0€30MacHOCTH;

co3/1aBaTh TEKCThl (DU3UYECKOTO COJEpkKaHUS B pazNUYHBIX (dopmarax ¢ y4ETOM
Ha3HaueHUs WHPOPMAIIMM U LEJIEBOM ayJAUTOPUH, BHIOWpas ONTUMAIBHYIO (GopMy
MPECTABICHUS U BU3YyaJIU3alIUH.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYLIECTBJIATH OOIIEHNE HA YPOKax (PM3HKU U BO BHE-YPOUHOU JIESITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAlMM U CMSATYaTh KOH(PIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JaraTh CBOK) TOYKY 3PEHHS C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUTyIbHON PabOTHI;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX ACHCTBHM C Yy4€TOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEMN KaKJIOTO YI€HAa KOJUIEKTHUBA;

IIPUHUMATh LEJIH COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBHS N0 €€ JOCTHUKEHUIO: COCTABJIAThH IUIAH JCUCTBUM, pACHPEAEIATh POJIU C YYETOM
MHEHUW yYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHUKA KOMaHbl B OOIIMIA pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeJaraTb HOBBIE MPOEKTHI, OLEHUBATh HUJIEU C MO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEICHHE B pAa3JIMYHBIX CUTyalHsX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATENbHYIO JAESITENBHOCTh B 00JacTH (DM3UKU U
aCTPOHOMUH, BBISIBJISTH MPOOJIEMBI, CTAaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IJIAH PEIICHUS pAcUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS TPAKTUYECKOM paboThl C Y4YETOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaLHsIM;

pacmupsTh paMKu y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
peElIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO JSPyIUIMA B 00JacTH (HU3UKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LETISIM;

BJIaJICTh HABbIKAMHU TMO3HABATENbHOU pe(IEKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JIEUCTBUMN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA;

UCITIOJIB30BaTh MPUEMBI pedIeKCHUU TSl OLIEHKH CUTYalluU, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIN3€ PE3YyJIbTATOB IEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHATU3€ PE3yJIbTaTOB JACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OMIUOKH.

B npornecce qoctrkeHrs TMYHOCTHBIX PE3YIbTATOB OCBOCHUSI MPOTPaMMBbI IO (PU3UKE /IS
YpPOBHSI ~ CpelHEero  oOlmero o0pa3oBaHMs Yy  OOydYarOlIUXCA  COBEPIICHCTBYETCS
SMOIMOHAJIBHBIN UHTEIUIEKT, MPEANOIaratofi cOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAJILHOE COCTOSIHUE,
BUJICTh HAMPABJICHUS] PA3BUTHS COOCTBEHHON SMOIMOHAIBHON C(epbl, ObITh YBEPEHHBIM B
cebe;

caMOpEeryJIMpOBaHUA, BKJTIOUAIOIIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJEHUE, CHOCOOHOCTh aNaNTHUPOBATHCA K SMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKIIOYAIOUIEH CTPEMIJICHUE K JIOCTMIKEHHIO LEJH U YCIEXY,
ONTUMHU3M, HUHULIMATUBHOCTh, YMEHHE IECTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEM;

SMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHAIBHOE COCTOSIHUE APYTHX,
YUYUTBIBATh €r0 TMpPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTUMU
JIIOJIbMU, 3a00TUTHCSI, MPOSIBIISITH UHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI



K koHny oOyuenus B 10 Kiacce npeaMeTHbIE pe3ysibTaThl Ha 0Oa30BOM YPOBHE JOJKHBI
oTpaxkaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
HayYHOW KapTUHBI MUpPa, B Pa3BUTUN COBPEMEHHOMN TEXHUKU U TEXHOJIOTHM, B IPAKTUYECKON
NESATEIbHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS] H3YYEHHBIX (PU3MUECKUX MOJAENEH: MaTepHuaabHas
TOYKa, NHEpLHUAIbHAs CHCTEMa OTCUETA, aDCOMIOTHO TBEPAOE TENO, UICATBHBIN ra3, MOJIEIU
CTPOEHHUS Ia30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUEUHBIN ANEKTPUUECKUI 3apsi/i PU pELIEHUN
duznueckux 3aaay;

pacrno3HaBaTh (PU3MUECKHE SIBJICHUS (TPOLIECChI) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHMS BEIIECTBA M AJIEKTPOJUHAMUKHU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MajeHUE Ted,
JIBIDKEHUE TI0 OKPYKHOCTH, HWHEpPIHs, B3auMoacucTBuEe Ten, auddy3us, OpOyHOBCKOE
JBUKEHHUE, CTPOEHUE KUIKOCTEN U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HArpeBaHUU
(oxJlaX/eHNH), TEIUIOBOE  paBHOBECHE, HCHApEHHE,  KOHJEHCalUs, IUIaBJICHUE,
KpUCTAJUIM3alusl, KUIEHUE, BIIAXXHOCTh BO3/lyXa, MOBBILICHUE [aBJICHUS Ta3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYZAE, CBSI3b MEXIYy NapaMeTpaMH COCTOSIHUSI Ta3a B
U30IIPOLIECCaX, JIEKTPU3ALUS TEN, B3aUMOJICUCTBHUE 3aps/I0B;

ONUCHIBATh MEXAHUYECKOE JIBUKEHHUE, MCIOJb3Yysl (PU3NYECKUE BEIMYMHBI: KOOpJUHATA,
IyTh, IEPEMEILECHNE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CHJIA, UMITYJIbC TENIA, KHHETUYECKAs
JHEpPrus, MOTEHIMAIbHAS >HEpPrusi, MeXxaHudeckass paboTa, MEXaHHYECKas MOILHOCTh; IPH
ONMMCAaHWU TPABHIBHO TPAKTOBAaTh (U3WYECKUN CMBICT HCIOIB3YEMbIX BEJIWYHH, HX
0003HAaYEHHUsI U EIUHUIBI, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMU BETUYUHAMU;

ONHCHIBAaTh HM3YYECHHBIC TEIJIOBBIE CBOMCTBA TE€l M TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
(du3nuecKkue BEIMYMHBL: JaBJICHUE rasza, TEeMIlepaTypa, CpeIHsAs KUHETHYecKas HSHEeprus
Xa0THYECKOTO JBM)KEHHUSI MOJIEKYJI, CPEAHEKBAJIpaTUYHAsI CKOPOCTbh MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS dHEpTUs, paboTa ra3a, Ko3(pQHUIMEHT M0JIEe3HOr0 IEHCTBUS TEIIIOBOTO
JBUTATENs; NPU ONHCAHUM TPaBWIBHO TPAKTOBATh (DU3MUECKUA CMBICI HCIHOJB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W €JAUHUIBL, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMHU BEIHUNHAM;

ONUCHIBATh W3YUYEHHBIE 3JEKTPUUYECKHUE CBOMCTBA BEILECTBA M DJIEKTPUUECKHUE SIBICHUS
(mpouecchbl), UCHONB3Ysl (U3NYECKUE BEIMYMHBI: 3JEKTPUUECKUN 3apsi, SJIEKTPUUECKOEe
noJie, HanpsHKEHHOCTD MMOJIS, MOTEHIINAJ, Pa3HOCTh MOTEHLIMAJIOB; PU OMMCAHUN MTPaBUIIBHO
TPAKTOBAaTh (PU3MUECKHI CMBICI WCHOJB3YEMBIX BEIMYWH, MX OOO3HAUCHHUS W CAMHMIIBI;
yKa3blBaThb (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYHUHY C APYTUMHU
BEJIMYMHAMU;

aHaAJIM3UPOBaTh (PU3UUYECKHE TMPOLIECChl U SBJICHUS, HCIONb3Yys (PU3NUYECKHEe 3aKOHBI U
NPUHIUIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akonsr HeloToHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEpPruM, 3aKOH COXpaHEHUs HMIYJIbCca, MPUHIUI CYNEpPHO3ULUUA CHUJ,
OPUHLIMAI PABHOMNPABUS HWHEPUUATBHBIX CHUCTEM OTCUYETA, MOJEKYJIAPHO-KUHETHUECKYIO
TEOPHUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEAHEH KUHETUYECKOM SHEPruu



TEIJIOBOTO  JABMKEHUSI MOJIEKYJ ¢ aOCOJIOTHOM  TemmepaTypoil, mMepBbId 3aKOH
TEPMOJAMHAMHKH, 3aKOH COXPaHEHHUS AJIEKTPUYECKOro 3apsna, 3akoH Kyiona, mpu 3TOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €M0 MAaTEeMAaTUYECKOE BBIPAXKEHHE U YCIIOBUS
(rpaHuIIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBACHITH OCHOBHBIC TTPUHITUIIBI IEUCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB;
pasnuyaTh YCI0BUs UX 0€30MMaCHOrO UCTIOIb30BAHUS B IIOBCEIHEBHON KU3HH;

BBITIOJHATh JKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3MYECKHUX SBICHUA U TMPOIECCOB C
UCIIONb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHUH, MpH ITOM  (POPMYIUPOBATH
npoOiemy/3ajadyy M THUIOTE3y Y4yeOHOro »HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYy10BaHMUS, POBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOBL;

OCYIIECTBIISITh TMPSMbIE W KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEJIHYUH, MPU STOM
BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHsI U UCIOJIb30BaTh M3BECTHBIE METOJbI OICHKHU
IOTPEIIHOCTEN U3MEPEHNN;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEIMYMHAMH C HCIOJIb30BAaHUEM
OpSIMBIX WU3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PUKCHUPOBATH PpPE3YJIbTAThI
MOJyYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYMH B BHUJE TaOMMI U TpaduKoOB, AeNaTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIECTOBAHMUS;

coOnrofarh MpaBuiia 0O€30MacHOrO TpyJAa IpH IMPOBEIECHUU HCCIEJOBAHUM B paMKax
y4e0HOr0 3KCIEpUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM U TPOEKTHOM JESTEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPaTOPHOr0 000y 10BaHUS;

pemath pacuéTHbIC 3aJaddl C SIBHO 3aJaHHOW (PU3UYECKOW MOJETBIO, HCIOIb3Ys
¢usznyeckne 3aKOHBl M TPHUHIMIBI, HAa OCHOBE aHalIM3a YCIOBHUS 3a/Jayd BBIOMPATH
($u3NYECKYI0 MOJIEINb, BBIICIATh (PU3NUECKHE BETUUUHBI U (OPMYJIbI, HEOOXOIUMBIE AJIs €€
pelIeHUs], TPOBOJAUTh pacy€Tbl M OLEHUBATh PEAJIBHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3UYECKON BEJIMYUHBI;

pemath KayeCTBEHHBIE 3aJjaud: BBICTPAWBATH JIOTMUECKH HEMPOTUBOPECUUBYIO IIETIOUKY
paccyXJIeHu ¢ ONOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NYECKUE SIBJICHHUS;

UCIOJb30BaTh MpPU PpELIEHUH Y4eOHBIX 3aJad COBpPEMEHHbIe HH(POPMAIMOHHBIE
TEXHOJIOTHH I IOMCKA, CTPYKTYpUPOBAHUSI, UHTEPIIPETALMU U MPEICTABICHUS yueOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIH, TMOTYYCHHON M3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOTyIaeMyI0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBbIX YUEHBIX-(DM3UKOB B pPa3BUTHE
HayKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTUA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HaHWA MO (U3UKE B TMOBCEAHEBHOM JKU3HHM IS
oOecrieueHns 0€30MacCHOCTH MPpU 00palIeHUH ¢ MPUOOPaAMHU U TEXHUYECKUMHU YCTPOUCTBAMM,
JUTSL COXpaHEeHHMsI 3JI0POBbS U COOIOACHHSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKpPY KarOIIen
cpene;

paboTaTh B TPYIIE C BBHIIOJHEHUEM PA3IMYHbBIX COIMAIBHBIX POJICH, MIIaHUPOBATh PadOTy
TPYMIBI, PalMOHATBFHO PpaCHpEneNsiTh OOS3aHHOCTH W IUTAHUPOBATH JEATEIBHOCTh B
HECTAH/IAPTHBIX CUTYAIHsIX, aJICKBATHO OIICHUBATh BKJIA/ KXKIOTO M3 YYACTHUKOB TPYIIIHI B
pelleHne paccMaTpUBaeMO MPOOIEMBI.



K xoniy oOyuenust B 11 kiaacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA TIPUMEPAX POJb U MeCTO (pu3uku B (GOPMHPOBAHUN COBPEMEHHOU
HAay4YHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U TEXHOJIOTUH, B TPAKTUUECKOMN
NEeSATEIbHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS] HW3YYEHHBIX (U3MUECKUMX MOJeNel: TOUYeUHBIN
ANEKTPUYECKUIN 3apsij, Jyd CBETa, TOUYCUHBIM HCTOYHUK CBETa, siACpHas MOJEIb aToma,
HYKJIOHHAsI MOJIEJTb aTOMHOTO si/Ipa TPH PEIICHUH (PU3NIECKHUX 3a]1a4;

pacno3HaBaTh (PU3WYECKHUE SABJICHUS (IIPOLIECCH) M OOBSICHATH MX HA OCHOBE 3aKOHOB
EKTPOJUHAMUKN U KBAaHTOBOM (PU3MKM: DIEKTpUYECKas MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aWMMOJICCTBME MAarHHUTOB,
ANIEKTPOMArHUTHAsT WHAYKIUS, JEHUCTBUE MArHUTHOTO IMOJSi HAa MPOBOJHUK C TOKOM H
JMBIDKYIIAACS ~ 3apsill, JJICKTPOMAarHUTHBIE KOJEOaHWS ¥ BOJIHBI, MPSMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpaKeHHe, IMpeoMieHue, uHTepdepeHuns, AuPpakuus u
MoJIIpU3aIisl CBETa, JUCIepCcUsi cBeTa, QortodnekTpuueckuit s¢dexr (boTodrddexr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHHE JTMHEHYATOr0 CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAs
U UCKYCCTBEHHAs paIMOAKTUBHOCT;

OMHCHIBATh M3Y4YEHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIC, ONTUYECKUE,
ANEKTPUUECKYIO TMPOBOAUMOCTh PA3JIMYHBIX CpPEA) U  DJIEKTPOMATHUTHBIC  SIBJICHUS
(mpomeccel), HCMHONB3Ys (U3UUECKUE BEIMYUHBI: JJICKTPUUYECKUN 3apsii, Ccuiia ToKa,
AIIEKTPUUECKOE HANPSDKEHHUE, AJIEKTPUYECKOE COMPOTUBJIEHHE, Pa3HOCTh IMOTEHIMAJIOB,
ANEKTPOABMKYIIAs cujia, paboTa TOKA, MHAYKIUS MAarHUTHOTO MOJisi, cujia Amrmepa, cuia
JlopeH1ia, MHIYKTUBHOCTh KAaTYIIKW, YHEPTUS SJEKTPUUECKOTO U MAarHUTHOTO TOJIeH, IEPHO/T
W 4YacToTa KoJjiebaHWil B KoJeOaTelIbHOM KOHTYpe, 3apsjl U Cujla TOKa B IIpollecce
FapMOHUYECKHUX AJIEKTPOMArHUTHBIX KOJIEOaHHH, (POKYCHOE pacCTOSIHUE M ONTHUYECKasi cuia
JIMH3BI, IPU OMKMCAHUU MPABUIBHO TPAKTOBAThH (DU3UUECKUN CMBICI UCTOJIb3yeMbIX BEIUYMH,
X 0003HAYEHUS W EIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HYECKYIO
BEJUYUHY C APYTHUMH BEIMUYUHAMH,

OTHCHIBATh W3YyYEHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOJB3YysA (DU3NUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUs U
UMITYJIbC (POTOHA, MEPHOJ MOJypacnaaa, dHEPrusi CBA3W ATOMHBIX sJIep, NMPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKUN CMBICT HMCIOJIB3YEMbIX BEJIUYHMH, UX OOO3HAYEHUS U
CIMHMIIBI, YKa3bIBATh (POPMYIIbI, CBS3BIBAIOIINE AHHYIO (PU3HUECKYIO BEIMYUHY C APYTUMH
BEJTMYMHAMHU, BBIUMCIISATH 3HaUCHNE (DU3NYECKOMN BEITMYUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE TPOILIECChl U SIBJICHUS, UCMHOJb3Yysl (U3NYECKUE 3aKOHBI U
OpUHIUIBL: 3akoH OMa, 3aKOHBI MOCIEIOBATEIbHOTO M MAPALIETbHOTO COEIUHEHUS
MMPOBOJITHUKOB, 3aKkoH JDxoymsa—JleHna, 3aKOH 3JIEKTPOMATHUTHOM HWHAYKLHH, 3aKOH
MPSIMOJIMHEMHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHue OWHIITEeWHa a1 (porodddekra, 3aKOH COXPAHEHHS] DHEPTUHU, 3aKOH
COXpaHEHHUs UMITYJIbCA, 3aKOH COXPAHEHMs SJEKTPUUYECKOTOo 3apsija, 3aKOH COXPaHEHHs
MacCOBOTO YHCJIa, TTOCTYyJaThl bopa, 3aK0H paJinoaKTUBHOTO pacraja, MIpu 3TOM pa3invaTh



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTEMATHYECKOE BBIPAKEHUE U YCIOBUS (TpaHULIbI,
o0JacT) NPUMEHUMOCTH;

OTIpE/eIATh HAMpPaBJIEHWE BEKTOpA MHIYKIIMM MArHUTHOTO MOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuisl JlopeHia;

CTPOUTH U OIHMCHIBATh N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBINOJHATh JKCIIEPUMEHTHI MO MCCIEAOBAHUIO (PU3MUECKHUX SBICHUM U IPOLIECCOB C
UCTIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHUH: TMpH 3ITOM  (POpPMYIHpPOBATH
npoOiemMy/3aaqy W THUIOTE3y Y4eOHOTrO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
PEJI0AKEHHOTO 000pYA0BaHNUs, IPOBOAUTE OMBIT U (HOPMYIUPOBATH BHIBODI;

OCYIIECTBJISITh MPSMbIE W KOCBEHHbIE W3MEPEHUS (PU3NYECKUX BEIMYUH, INPU STOM
BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMsI U UCIOJIb30BaTh M3BECTHBIE METOJbI OICHKU
MOTPELIHOCTEN U3MEPEHNN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C HCTIOIb30BAHUEM MPSMBIX U3MEPECHHIA:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yIbTATHI OJYyUYEHHONW 3aBUCUMOCTH
¢u3nyecKkux BEIMYMH B BHJE TaOiull W rpadukoB, NeiaTh BBIBOJABI 10 pPeE3yJbTaTam
UCCIICJIOBAHMS,

coOirofaTh MpaBwia OE30MacHOrO TpyAa MpH TMPOBEACHWU HCCIEIOBAHMA B paMKax
y4eOHOr0 3KCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOM JESTEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOPaTOPHOro 000pyA0BaHUS;

pemarb pacu€THbIE 3aJayd C SIBHO 3a/JaHHOM (PU3MYECKOW MOJENbI0, HCIOJb3YS
dusznyeckne 3aKOHBl M TPHUHLMIBL, HAa OCHOBE aHalW3a YCJIOBHS 3aJayd BbIOHUpATh
(U3UYECKYIO0 MOJIEND, BBIIEIATh (PU3HMUYECKUE BEIMYMHBI U (POPMYJIIbI, HEOOXOAUMBIE IS €€
pelIeHUs], TPOBOJAUTh pPacy€Tbl M OLEHUBATh PEAJIBHOCTh IOJIYYEHHOTO 3HAYEHUS
($u3NYECKOI BEINYNHBI;

pemaTh KayeCTBEHHBIC 3aJaud: BBICTPAUBATH JIOTUYECKH HETMPOTHBOPEYUBYIO IEMOUYKY
paccyXIeHul ¢ ONOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NYECKUE SIBJICHUS;

UCTIONB30BaTh TPU PEIICHHH YYeOHBIX 3a7ad COBpPEMEHHBbIE HH(POPMAIMOHHEIC
TEXHOJIOTHH I IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALMN U MPEICTABICHUS yueOHOU U
HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOITYYEHHON M3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOTyYaeMyI0 HH(HOPMAIIHIO;

OOBSACHATH MPUHIUIIBI JEHCTBHUS MAIllMH, TPUOOPOB M TEXHHUECKUX YCTPOUCTB, pa3indaTh
yCIIOBUS MX O€30MaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM XKU3HU;

IPUBOJUTH MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DM3UKOB B pPa3BUTHE
HAyKH, B 00bSCHEHUE MPOLECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONB30BaTh TEOPETHUYECKWE 3HaHWA 1O (HU3MKEe B TOBCEAHEBHOW JKU3HH IS
oOecreueHns 0€30MacCHOCTHU MPpU 00palIeH!H ¢ MPUOOPaAMU U TEXHUYECKUMHU YCTPOUCTBAMM,
JUISL COXpaHEeHMsI 3I0POBbsI U COOIOACHHSI HOPM SKOJIOTHYECKOI0 MOBEACHUS B OKPYXKalOIIe
cpeze;

paboTaTh B TpyNIe C BBITOJHEHUEM Pa3TUYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy TpyNIbl, pallMOHAIEHO PACTIPEENATh 00S3aHHOCTH U IJIAHUPOBATh AEATEIHLHOCTH B
HECTaHJIAPTHBIX CUTYyalMsIX, aJ€KBATHO OIICHUBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB I'PYMIIbI B
pelleHne paccMaTpUBaeMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka [JOK



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

4.3 ATOMHOE SApO

Uroro no pazaeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
HWroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
®u3nka — HayKa O IPUPOJIE.

1 Hayunsie MeTZK bl nofoHI/m 1 bubmmorexa LOK

yi A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IIPSIMOIIMHEWHOE bubnnorexka [JOK

5 1
JBUKECHHE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majienne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 JIBr>keHre MaTepHaIbHOM TOYKH IO 1 bubmmorexa [JOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [IpuHnun otHocuTenbHOCTH [ anumes. 1 bubnuoreka [IOK

HuepuuanbHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

ITepBbiii 3akoH HproTOHA

Macca tena. Cuna. [Tpunuun

bubmuorexa [JOK

9 cynepno3uiuu cuil. Bropoii 3akon
yHep H p . https://m.edsoo.ru/ff0c3be8
Helorona juist MaTepuaibHON TOUKH
Tperuii 3akoH HeroToHa 11t bubnuoreka [IOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

P eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koaddumment tpenus.

13 Cuna zn OTI/IBJIGI({bI/I(l:I pu IIBI/IE(GHI/II/I bubmmorexa LHOK

p P https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTU WJIH ra3e
[TocrynarenbHOe U BpamareabHOe

14 JIBIKEHHE a0COIFOTHO TBEPIOTO Tea. bu6nmoreka [JOK
MowmenTt cuibl. [1neqo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HMMitynbsc MaTepUabHON TOYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHUE
PaGoTta 1 MOLITHOCTH CHJIBI.

16 Kunernueckas sHeprusi MmarepuaabHON bubnmnoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH
[ToTenuuanpHas SHEPTHsL.

17 [ToTenuumanpHas s3HEpPrUs ynpyro bubnmoreka [JOK

ne(hOpMUPOBAHHON MPYKUHBI.
[MoTeHManbHast SHEPTHs Tea BOIU3U

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

MOBEPXHOCTH 3eMJIN

18

19

20

IloTeHuManbHble U HENOTEHIIHAJIbHEIE
cuibl. CBs3b pabOTHI
HENOTEHIIMAJIBHBIX CUII C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPruu

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON YHEPTrUuu
TeJa Ha TIPUMEPE PaCTsHKCHUS
PE3UHOBOTO JKT'yTa

KoHTposbHas pabora 1o Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

23

24

25

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraipo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp
Ilenbcus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

CpeaHel KHHETHYECKOM SHEPrUun
JBUKCHHS MOJIEKYJl. Y paBHEHUE
MenaeneeBa-Knanelipona

https://m.edsoo.ru/ff0c511e

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas paboTa
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpamMu COCTOSTHUS
pPa3peKeHHOTro raza
29 H3onponecchl B uACATBHOM ra3e U ux bubnuorexa [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpensnsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crioco0OkbI €€ n3menenus. Koanuectso bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VnenbHas TENI0EMKOCTh BEILIECTBA.
32 KommuectBo TemnoTs! mpu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHeIi mpoiecc
33 [lepBrlii 3aKOH TEPMOAUHAMUKY U €TI0 bubmuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B
34 npupoze. Bropoii 3akoH bubmmorexa LIOK
https://m.edsoo0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuntun nevictus u KI1J[ TermoBoit bubnmoreka [JOK
MaIlIHHbI https://m.edso0.ru/ff0c600a
36 Hukn Kapuo u ero KII/]



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKOJIOTHYECKHUE TTPOOIEMBI

37
TEIUIOPHEPTETUKU
38 O606maromuit ypok «MomnekynsipHas bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHast pabora o Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK
YPP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmI0OTHAs U OTHOCUTEIbHAS
41 BIIAKHOCTh BO311yXa. HachIeHHbBIN bubmorera [JOK
X8, - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
4 amopHble Tena. AHU30TPONUS bubnuorexa [JOK
CBOMCTB KpucTauioB. JKunkue https://m.edso0.ru/ff0c65f0
Kpuctaiibl. COBpeMEHHbIE MaTepHAaIIbI
[TnarneHne U KpUCTATUTH3AITHSL.
43 VY enbHas TEIUIOTa IUIABICHUS bubmorexa HOK
' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 v 0
PABHEHHE TEILIOBOTO Dajarca https://m.edsoo.ru/ff0c6820
OnekTpu3anus Ten. DIeKTPUIECKUN
45 3apsn. JIBa Bua 2JIEKTPUUECKUX bubmorexa HOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsoB
[IpoBOgHMKY, TUITEKTPUKH U
46 n(fn HOBO HI/?KI/I 3aK(I;)H COXpaHCHHUS bubmmorexa [JOK
YHpOBOA ) P https://m.edsoo.ru/ffOc6bcc
IEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsa10B. 3aK0H
. . bubnmoreka [JOK
47 Kynona. Toueunslii anekTpudecKuit

3aps

https://m.edsoo.ru/ff0c6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

49

50

HanpsxEHHOCTB AIIEKTPUYECKOTO
nosi. [IpuHnun cyneprno3unuun
ANEKTPUUYECKHUX TTonel. JInnun
HaIpPsKEHHOCTH

PaboTa cui1 31eKTpoCTaTHIeCKOro
nois. [Torennuan. PasHocTb
[IOTEHIAATIOB

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKHU B
QJICKTPOCTATUYCCKOM IIO0JIC.
I[PI&]'ICKTpI/IquKaH IMPOHUIACMOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

52

OnekrpoémkocTh. KonaeHncaTop

DNEeKTPOEMKOCTH TIIIOCKOTO
KOHJEHCATOpa. DHEPTusl 3apsHKEHHOTO
KOHJICHCATOpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlabGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa'

IIprHIMIT NENCTBUSA U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMUPOBATHLHOTO
arnmapara, CTpyMuHOro IpuHTEpa.
DneKTpocTaTHYecKast 3alluTa.
3a3zeMiieHre AIEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [TI0CTOAHHBIN TOK.
Cwia Toka. Hampsixenne.
Conportusnenue. 3akon Oma aJist
ydacTKa Henu

56

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COCTMHEHHE
MpOBOTHUKOB. JIaGoparopHas padoTa

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



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenue DJ1C ucTouHrka Toka u
€ro BHYTPEHHETO COMPOTUBIICHHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! TPOBOAUMOCTH TBEPBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/Iﬂ MCTAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

60

61

62

63

64

DNEKTPUUECKUI TOK B BaKyyMe.
CBoiicTBa 3J€KTPOHHBIX TYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBoaHUKOBBIE
npuOOpbI

DNEKTPUUECKUH TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DIIEKTPOIIN3

DNEeKTPUUECKHA TOK B ra3zax.
CaMOCTOITEIBHBINA U

HECAMOCTOSATEIbHBIN paspsan. MonHus.

ITna3zma

DNeKTpUUYECKHe MPUOOPHI U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuna TeXHUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€e30I1aCHOCTH

65 O06o0marmuii ypok 1 bubnmoreka [JOK
«NEKTPOIUHAMHUKA)» https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora o Teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
ANEKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepBubliil ypok. KonTposiabHas 1 bubnnoreka [JOK
pabora o Teme "DneKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maromumii ypok 1 bubnuorexa [JOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
‘:;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThI padoThI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX
B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C
ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HAykuus. [lotok
BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1
WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

KonebarenpHbiil koHTYp. CBOOOAHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANIEKTPOIHEPTUU B TOBCETHEBHOMN
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopoctk. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [locTpoenne n3o0paxeHuii B bubmmorexa [TOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [lomHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmuorexa [JOK
YTOJ TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopHast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
I'panHuIIbl TPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [TocTymaret bubnnorexa [JOK
CIIELIMaJIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubnmorexa LOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprusi ¥ UMIYJIbC PETATUBUCTCKON
38 gacTuilbl. CBSI3b MAacCChI C YJHEPTHEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
HOIHOTEKA
41 .0 A T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHEI poTodddekTa. YpaBHEeHHE
42 BﬁHmTe(ﬁbHa J'(Il})l(b(I)OTOS(b(Il))eKTa bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe AEHCTBUE bubmorexa HOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dboTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [TOK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnast MoJieIb aToMa
bubnunorexa LIOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0d0afa
W3nyuenune u nornoienre GpoTOHOB
48 big I/Iyl';{e exXoe aTOMEIlH co H(()i;o OBHSI bubnnorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BomnHoBbIe cBoiicTBa yacTull. BoaHEbI
N N but6mmoreka [IOK
49 ne bpois. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacnan.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHbie peakuuu. SnepHbIn
peaktop. [Ipobrembl, MepCeKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI AECPHON
JSHEPreTUKU

DOneMeHTapHble yacTullbl. OTKpBITHE
Mo3uUTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrisiit cton «®yHaameHTanbHbIe
B3auMOIeNUCcTBUSI. EMUHCTBO
(hU3UIECKOM KapTUHBI MUPAY

Bup 3Bé3mnoro neba. Co3pesnus,
SIPKUE 3BE3/bl, IUIAHETHI, UX BUIUMOE
nBmkenre. CoJIHEYHas cucTeMa

Comnune. CoHeyHas akTUBHOCTD.
Ncrounuk sneprun CoiHLa U 3BE37

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, X OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI INIABHON
MOCJIEIOBATEILHOCTU. BHYTpeHHee
cTpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonun CosHIa U 3BE3]1

Muieunsiii [yt — Hama "anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxke. I'anaktrku. YEpHbIE IBIPHI
B s/Ipax rajJjakTHK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cepax AesTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B (HOpMUPOBAHUHT
MPECTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



