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HOACHUTEJBHASA 3AIINCKA

[Tporpamma no pusrke 6a30BOTO YPOBHS Ha YPOBHE CpeIHETO 001Iero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenbHOM Mporpammbl, npeactaBieHHbIx B GI'OC COO, a Takxke ¢ y4€Tom
¢benepanbHON pabouel mMporpaMMbl BOCIUTAHUS U KOHIENIUU NPENoAaBaHusl y4eOHOIro
npeamera «®duszuka» B o0pazoBaTeIbHBIX oOpraHuzanusx Poccuiickoit ®enepanuu,
pealIn3yIOLUX OCHOBHBIE 00pa30BaTEIbHbBIE IIPOTPAMMBI.

Copepxanue nporpaMmsl 0 (pU3MKE HaApaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAyYyHOW KapTuHBI Mupa oOyuatoniuxcs 10—11 kmaccoB mpu oOyueHUHM uX (U3MKE HA
0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO Io1xoa. IIporpamma no ¢usmuke
cootBeTcTBYET TpeboBaHuAM PI'OC COO k miiaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHBIM pe3yJbTaTaM OOy4YeHHUs, a TaKKe YYHUTHIBA€T HEOOXOANMOCTh
peanu3aluyd MEXIPEAMETHBIX CBA3€H (DU3UKUM C €CTECTBEHHO-HAYyYHBIMU Y4E€OHBIMU
npenMeramMu. B Hell omnpenenstoTcs OCHOBHBIE LENM H3Y4YeHMs] (PU3MKUM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMs, IUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (U3HKU:
JUYHOCTHBIE, METAPEIMETHBIE, IPEAMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o (pu3sMKe BKIIOYAET:

* IUIAHUPYEMBIE PEe3yNbTaThl OCBOCHMS Kypca (PU3MKHU Ha 0a30BOM YpOBHE, B TOM

quclie IPEeIMETHBIE PE3YIbTAThI 10 TOAaM 00yUEeHHUS;

- coJepxkaHue yueoHoro npeamera «Duznkay mo rogaM 00yUdeHuUsl.

du3nka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTyNAas B KauyeCTBE
yueOHOro MpeAMeTa B WIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CHUCTEMY 3HaHUN 00
okpyxatoiieM mupe. LlIkonbHbIN Kypc PU3NKN — cUCTEMOOOPa3yIOLIUH 1JI €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3NYECKHEe 3aKOHBI JI€KaT B OCHOBE
MPOLIECCOB U SABJICHUM, M3y4aeMbIX XUMHUEH, Ouonoruew, ¢uznueckoil reorpaduei u
actpoHomuel. Mcnonb30BaHre U aKTUBHOE TPUMEHEHUE (PU3NYECKUX 3HAHUM ONpeensieT
XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTMHA B c(epe dHEPreTHUKH, TPaHCIOPTa,
OCBOEHHMSI KOCMOCA, MOJIYYEHHS] HOBBIX MAaTepUaJIOB C 3a/IaHHBIMUA CBOMCTBAMU U JIPYTHUX.
N3yuenne ¢u3nku BHOCUT OCHOBHOW BKJIAJ B (DOpMUpOBAHHE €CTECTBEHHOHAYYHOU
KapTUHBI MUpa 00ydyaromuxcs, B (POPMUPOBAHUE YMEHUN MPUMEHSATH HAYYHBIA METOJ
MO3HAHUS MPU BBITIOJHEHUU UMHU Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kkypca ¢pu3MKu 17151 ypOBHSI CPEAHEr0 00111ero o0pa3oBaHus MOJ0XKEH Psij
UJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEH Kypc SBIAETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepUall U3 BCEX pa3/ieioB (PU3MKU, BKIIOUAET KaK BOMPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.



Hoes eenepanuzayuu. B COOTBETCTBUM ¢ HEH Marepuasl Kypca (GU3UKH 00BETUHEH
BOKpYT (puzmueckux Teopuii. Beaymmm B Kypce siBisieTcs GOpMUPOBaHKE TPECTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. EE peanusauus NOpeArnosiaraeT  HUCIOJIb30BAHUE
TYMaHUTapHOTO NOTEHIMAaNa (PU3NIECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTUS (PU3UKU C
pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoes npuknaonou nanpasenennocmu. Kypc QU3MKM npeamnosaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHUUYECKHX M TEXHOJOTHUYECKHUX MPUIIOKEHUN N3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonozuzayuu peanusyercs IOCPEACTBOM BBEICHUS 3JIEMEHTOB COAEPIKAHUS,
MOCBALIEHHBIX 3KOJIOTHUYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHMKH M TEXHOJIOTUH, a Takke OOCYKIEHHUS IpoOJieM pallOHaIbHOIO
IIPUPOIONIOIB30BAHUS U KOJOTUUECKONW O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (UM3MKHM Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHusl SBIAIOTCS (u3Mueckue Teopu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKTyp€ NOCTPOEHHUsI (U3MUECKOH TEOpHH, POIM (PYHIAMEHTAJIBHBIX 3aKOHOB MU
MPUHIUMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPUPOJE, IPAHHUIAX MPUMEHHUMOCTU
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOILIECCOB).

CucTeMHO-esTeIbHOCTHBIN OJX0/] B Kypce (PU3UKHU pean3yeTcs Mpexae BCero 3a
CUu€T OpraHu3aly SKCIEPUMEHTAIBbHON nedarenbHocTH oOyuaromuxcs. [lns 0a3oBoro
YpOBHS Kypca (PU3UKK — 3TO HUCIIOJIb30BAHNE CHCTEMbI (DPOHTATHLHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIaDOPaTOPHBIX PabOT, KOTOPBIE B MporpamMme 1o (pusuke o0beAMHEHBI
B OOIIMIi CIIMCOK YYEHUYECKHUX MPAKTUIECKUX padoT. Brigenenre B yka3aHHOM MepeuHe
7a00paToOpHbIX paboT, MPOBOJAMMBIX JJIsi KOHTPOJS M OLIEHKH, OCYIIECTBIISETCS
y4acTHUKaMH 00pa30BaTENBLHOTO IMpollecca UCXO/s M3 OCOOCHHOCTEW IUTAHWPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipu rToM obecrnieunBaeTcsi OBIaACHUE O0YUYAIOIIUMUCS
YMEHHSIMH TTPOBOJAUTH KOCBEHHBIE U3MEPEHHUS, UCCIIEIOBAHUS 3aBUCIMOCTEN (PU3NIECKIX
BEJIMYMH U TIOCTAHOBKY OTIBITOB TI0 TPOBEPKE MPETOKEHHBIX THIIOTE3.

bosibiioe BHMUMaHKE yIEISIETCA PELICHUIO PACYETHBIX U KAa4eCTBEHHBIX 3a1ad. [Ipu
ATOM JIJIsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 33/1a4U C SIBHO 33JaHHOMN (prU3HUecKoi
MOJIETIbIO, TIO3BOJISIONINE TPUMEHSATh M3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pazfena Kypca, Tak W HMHTETpUpYs 3HaHUS M3 pa3HbIX pas3aenoB. [l
KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SBJSIFOTCS 3aJaHMsl Ha OOBSICHEHHE MPOTEKAHUS
(bu3nUecKuX SIBICHUI M MPOLECCOB B OKPYXKAIOIIEH >KWU3HHU, TpeOyrolue BbhIOOpa
buznueckoil Moaenu A CUTyalluy TPaKTUKOOPUEHTHPOBAHHOTO XapaKkTepa.

B cootrBerctBun ¢ TpedoBanusamu PI'OC COO k MarepuarbHOTEXHUYECKOMY
o0ecrniedeHnIo yueOHOTo mpoiiecca 6a30BbIi ypOBEHb Kypca (PU3UKU HA YPOBHE CPETHETO



oO1ero o0pa3oBaHus 1OHKEH U3y4aThCs B YCIOBUSAX MPEIMETHOI0 KabuHeTa (GU3UKU WK
B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO LUKIa. B
kabuHeTe (U3MKM JOJDKHO OBITh HE0O0XOoauMoe JabopaTopHOe OO0OpyAOBaHUE IS
BBITIOJTHEHHSI YKA3aHHBIX B IIporpaMMe Mo (U3HMKe YICHUYECKUX MPAKTUYECKUX padoT U
JE€MOHCTPALIMOHHOE 000pyI0BaHHE.

JleMoHCTpanMoHHOE 000pyAoBaHHE (POPMHUPYETCS B COOTBETCTBHHU C MPUHLIUIIOM
MUHUMAJIBHOM JIOCTaTOYHOCTH U OOECIEeYMBAET IIOCTAHOBKY TIIE€PEUYMCIICHHBIX B
nporpaMMe 1o (HU3HKe KIFOYEBBIX JEMOHCTPALMNA 1711 UCCIIETOBAHMS M3y4aeMbIX SBICHUIN
U TPOLIECCOB, HMIHUPUYECKUX H (YHIAMEHTAIbHBIX 3aKOHOB, HMX TEXHHUYECKHUX
IIPUMEHEHU .

JIabopaTopHO€e 000pyI0BaHUE JIJIsl YYEHUUYECKUX TPAKTUYECKUX PAaOd0T opMUpyeETCs
B BUJIE TEMaTHYECKUX KOMIUIEKTOB U 00eCIeunBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha
IByX oOyvaromuxcs. TemaTuueckue KOMILIEKTHI 1a00paTOpHOro o00pyA0BaHUS JOJKHBI
OBITh IOCTPOEHBI HA KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U LIU(PPOBBIX PUOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(PPOBBIX J1AOOpATOPHIl.

OCHOBHBIMU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

- (hopmupoBaHHE MHTEpECA U CTPEMIIEHUS OOYYAIOMIMXCS K HAYYHOMY M3yYEHHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

« pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE€ MO3HaHUs H (opMuUpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBJICHUSIM;

- (opmupoBaHME HAYyYHOTO MHPOBO33PEHHUS Kak pe3yjibTaTa HW3Y4YEHHUS OCHOB
CTPOEHHUS MAaTepUU U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

- (QopMmupoBaHUE yMEHUU OOBSCHSITH SIBICHHUS C HUCIIOJb30BAaHUEM (PU3HMYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

- (opmupoBaHMe TNpPEACTABICHUNA O podau (GU3UKKA Uil Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTukeHre ITUX 1eNei 00ecreunBaeTcsl pElIEHUEM CIIEYIOIINX 3a/1a4 B IPOIIecce

M3y4YeHHs Kypca (PU3UKH Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHus:

+ mnpuoOpeTeHue CUCTEMbl 3HAHUW 00 OOHMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJIEKYJSIPHYIO  (PU3HKY,
AJIEKTPOUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

- (dopMHUpOBaHHE YMEHHUI NPUMEHSATh TEOPETHUUECKHE 3HAHUS A OOBSICHEHUS
(¢u3NUecKUX SIBJICHUI B MPUPOJE U JJIsl NPUHATUS MPAKTUYECKUX PEHICHUH B
MMOBCEIHEBHOM KU3HU;

« OCBOEGHHE CIOCOOOB peIIeHUs] Pa3IUYHBIX 33/1a4d C SIBHO 33JlaHHON (DU3UYECKOI
MOJIEJIbIO, 3a/1a4, MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO37aHue (U3HUECKOU
MOJIEJY, aICKBATHOM YCIIOBUSM 3a/1a4U;



+  TNOHMMaHME (PU3MUYECKUX OCHOB U MPUHIUIIOB JEHCTBUSA TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX ITPOLECCOB, UX BIUSHUS HA OKPYKAIOLLYIO CpELY;

* OBJIAJICHHE METOJAMM CaMOCTOATEJIBHOIO IUIAHUPOBAHUSA U INPOBEACHUSA
¢u3nyecKux IKCHEPUMEHTOB, aHalIM3a MW HHTEpHpeTanuu uHOopMaIu,
OIIpENEICHHS JOCTOBEPHOCTH IIOIyYECHHOI'O PE3YJIbTaTa;

« CO3MaHHME YCIOBHHA JUIS pPa3BUTHS YMEHUH TMPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha uzyuenne pusuxu (0a30BbIi ypoBEHb) HAa YPOBHE CPEAHETO 00I11Iero 00pa3oBaHUs
otBoauTcs 136 vacoB: B 10 kitacce — 68 gacoB (2 yaca B Heienni0), B 11 kinacce — 68 yacoB
(2 yaca B HezIeIIO).

[Ipennaraemelii B mporpamme 1o (pusuke nepeueHsb 1a00paTOPHBIX U MPAKTUIECKUX
paboT SABIAETCS PEKOMEHIOBAHHBIM, YUUTEIh JISTIACT BEIOOP MPOBEACHUS JTa0OPATOPHBIX
padoT U ONMBITOB C YYETOM HUHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYaromuXCs.

COIEPXAHUE OBYUYUEHUSA

10 KJIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®u3uka — Hayka o mpupoe. Hayunbie MeTobpl MO3HAHUS OKPYKAKOIIETO MUPA.
Ponb skcniepyuMeHTa ¥ TEOPUH B POLECCE TO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue (u3Myeckux sBJICHUM U TpoleccoB. HaydHbie TUMOTE3HI.
®u3nyeckre 3aKOHbI U TEOPUH. | paHULIbI TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB. [ IprHImn
COOTBETCTBHS.

Ponb u mecto pusuku B pOpMHUpPOBAHUU COBPEMEHHOW HAyYHOW KAPTHUHBI MUPA, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AmnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBmkeHne. OTHOCUTEIbHOCTh MEXaHUYECKOT0 JIBMkeHUd. CucteMa
oTcyéra. Tpaekropusi.

[Tepemenienue, CKOPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOM TOYKH, WX MPOCKIMU Ha OCH CHCTEMBl KoopauHat. ClioxeHue
IIEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEIHOE ABIKeHue. | paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUsI, IyTU U MepEMEILICHHS
MaTepUaJIbHON TOYKH OT BPEMEHH.



CBoOoaHoOe masienne. Y CKopeHrne CBOOOTHOTO aICHHUS.

KpuBonunennoe nuxeHue. JIBHKEHHE MATEPUAIBHOM TOYKH IO OKPYKHOCTH C
MOCTOSTHHOM 0 MOJIYJIKO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JUHEWHAsE CKOPOCTh. [lepuoa n
gacToTa obpareHus. [leHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHndeckre yCTpOMCTBAa M IMPAKTUUYECKOE MPUMEHEHHE: CIHUIAOMETD, ABHKCHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEPEIavu.

Jlemoncmpayuu

Mopgens cuctemMbl OTCYETA, WIUIFOCTPAUUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AYyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue paBMXeHWs Tena, OpOIIEHHOrO IOJ YIVIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaCHUs.

Hamnpasiienne ckopoct Ipu ABUKEHUHU 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3ydyeHne HEPAaBHOMEPHOIO [BWXKEHUS C LEJIbK OIPEIAEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOMIEHUS] MEXKTy ITyTAMHU, ITPOHUJICHHBIMU TEJIOM 32
[I0CJIEI0OBATEIbHBIE PABHBIE IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenune aBuxeHus teina, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

IIpuauun otHocutensHOcTH [anmunes. Ilepseiii 3akoH HeroTona. MHepuuanpHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoit 3akoH HeroTona st
MaTepuagbHONW TOUKU. Tpernil 3aKkoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuina tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKOIbxkeHus, kKaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEeHUS U cuiia Tpenus mokos. Koaddurment tpenus.

Cuna conpoTUBIICHUS MPU ABWKEHUU TEJIa B )KUJKOCTH WJIU rase.

[TocTymarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpalleHus. 1lneqo cuibl. YcnoBHus paBHOBECUS
TBEPJIOIO TeJa.

TexHuueckre yCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHE: MOIIINUITHUKHU, JBUKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBiieHME MHEPIUN.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

VY cioBust paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yuenue aBuxkeHUs1 OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXXHUHE W
PE3MHOBOM 00pasiie, OT ux JAehOopMaIIH.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmiynbc mMaTepuanbHOM TOYKHM (TeJa), CUCTEMbl MaTepUalibHBIX ToueK. VMImyibce
CUJIbl U U3MEHEHUE UMITYJIbCA TEIA. 3AKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunetnueckass »Hepruss MarepualbHOW TOYKH. Teopema 00 U3MEHEHHH
KUHETUYECKON SHEPTUM.

[ToTenmumanbHas sHeprus. lloTeHnManbHas >HEPrusi ynpyro aeQpopMUPOBAHHOM
npy>kuHbl. [loTeHnnanpHas SHeprus Tefa BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTeHnuanpHbBIE U HEMTOTEHITUATBHBIE CHIIBI. CBSI3b PaOOTHI HEMOTCHIIMAIBHBIX CHJI
C U3MEHEHNEM MEXaHUYECKOU IHEPTUU CUCTEMBI TEJL.
3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpPOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: BOJOMET, KOIED,
MPYXUHHBIN HUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

[Tepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune abCOMOTHO HEYIIPYTOTO yapa ¢ MOMOIIBIO IByX OJIMHAKOBBIX HHUTSIHBIX
MAasiITHUKOB.



HCCJ’I@I{OB&HI/IC CBi3HU pa6OTBI CHJIBI C U3MECHCHHUEM MEXaHUYECKOMN OHCPIruM TCJia Ha
IMPpUMCEPC PACTSIKCHHUA PC3UHOBOT'O KI'yTa.

Paznen 3. MoJsekyisipaasi pu3nka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gnBwkeHue. Juddysus. Xapaktep ABWKEHHS U
B3aMMOJICHCTBUS YaCTHI] BelecTBa. Mozienn CTpoeHusl Ta30B, KUIAKOCTEW U TBEPABIX TEI
1 00bsSICHEHHE CBOMCTB BellleCTBa HA OCHOBE ATUX Mojienell. Macca u pazMepsl MOJIEKYI.
KonunuectBo Bemectsa. [locTositHHas ABoranpo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mopens wuaeanbHOoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYISIPHOKHMHETHYECKON
TEOPHUH HJICAIbHOTO raza. AOCONIOTHAs TeMIlepaTrypa Kak Mepa CpelIHEeW KHHETUYECKON
SHEPrUM TEIUIOBOTO ABWKEHUA 4vactull raza. lllkana temmeparyp KenbBuna. ['a3zoBbie
3aKOHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon J[lanbrona. M3ompormecchl B
UJICANbHOM Ta3€ ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHHe
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUINE TUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu MOJIEKYNd
OPraHUYECKUX COCIUHECHUMU.

OnbIThl 10 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABHIKCHHS.

Mogens onbita lITepHa.

OnbIThI, TI0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYa.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HICATBHOTO I'a3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenre Macchl BO3JlyXa B KIACCHOM KOMHATe€ Ha OCHOBE M3MEpEeHUN 00BhEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATYpPbl BO3lyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMETPaMU COCTOSIHHS Pa3peKEHHOTO rasa.

Tema 2. OcHoebl mepmoOuHAMUKU
TepMoanHamMuueckas cucteMa. BHyTpeHHsIs1 DJHEPTUS TEPMOAUHAMUYECKON CUCTEMBI

u crnocoObl e€ wm3meHeHus. KommdecTBo TemioTsl u pabota. BHyTpeHHsst »Heprus
OJHOATOMHOTO UAEAILHOTO raza. Buapl Temonepeaayu: TemionpoBOAHOCTb, KOHBEKIIHS,
W3JIy4YCHUE. YJlelbHas TEIUIOEMKOCTh  BellecTBa. KOIMYecTBO  TEIUIOTHI  IIpHU
Teruionepeaaye.



[Tonsatue 06 agnadbatHOM mporecce. [lepBriit 3akoH TepMoauHaMuku. [IpuMeHenue
MEPBOro 3aKOHA TEPMOJIMHAMUKH K H3o0mporieccaMm. [ 'pagudeckast uHTepripeTanus padboThl
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble MamuHbl. [TpuHIUMNBL AelcTBUS TeMIoBbIX MaiuH. [IpeoOpa3zoBanus
HHEPrUH B TEIIOBHIX MamnHax. KodQpuImeHT none3Horo qeHCTBUS TEMIOBOM MAITUHBIL.
[ukn KapHo u ero kod)@PUIMEHT MOJIE3HOTO ACUCTBHUS. DKOJOTMYECKHE MPOOIeMbl
TETUIOPHEPTE€TUKH.

TexHuyeckne ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHHUE: ABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHyTpeHHEH SHEPTUU Tejia IPU COBEPILIEHUU PaObOThI: BBUIET MPOOKHU U3
OYTBUIKH O] IEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3(hupa B JaTyHHOU TPyOKe MyTEM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3MeHeHne BHyTpeHHEH dHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeaye.

OneIT o aaAMabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOWUHBI, JBHUraTelisi BHYTPEHHErO CrOpaHuUs, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol I3mepeHue

YAETBbHOU TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeugecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kureHue. AOCONIOTHas W
OTHOCUTEIIbHAA  BJIAXKHOCTh BO3Ayxa. HachelllleHHBIM map. YaenpHas TemiaoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe teno. Kpucramnmueckue u amopduble Tena. AHU3OTPOIHUS CBOWCTB
kpuctaioB. JKunkuwe kpuctamibsl. CoBpeMeHHble Marepuanbl. [lnaBinenue wu
KpUCTaJUIU3alus. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue ycTporucTBa U MPAKTUUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJOpPUMETP, TEXHOJOTUU TMOJYYECHHUSI COBPEMEHHBIX MATEpUAIIOB, B TOM YHUCIE
HAaHOMAaTEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl u3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.



Vuenuueckuui sxcnepumenm, nabopamopmusie pabomul Ismepenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO31yXa.

Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJNeKTpu3auus Tell. DJIEKTpUYECKUU 3apsan. J(Ba BuAa SJIEKTPUUECKUX 3apsSI0B.
[IpoBOAHUKM, AMAIICKTPUKU U TOJIYNPOBOJHUKHU. 3aKOH COXPAHEHUS SJIECKTPUUECKOTO
3apsiaa.

B3aumopeiictBue 3apsizoB. 3akoH Kymona. ToueyHbI 3JIEKTpUYECKHI 3aps.
OnekTpuueckoe nose. Hanpspk€HHOCT 3JIEKTpUYECKOoro nodist. [IpuHuun cyrneprno3unum
AJIEKTPUYECKUX TTOJIEH. JIMHNM HANPSHKEHHOCTH 3JIEKTPUUECKOTO TTOJIS.

PaGora cun asnekrpoctatudeckoro mods. [lorennman. Pa3HOCTP MOTEHIMAIOB.
[IpoBOIHMKM W JUBJIEKTPUKU B  DICKTPOCTATHUECKOM moJie. Jludnexkrpuueckas
MPOHULIAEMOCTb.

ONeKTpoEMKOCTh. KoOHmeHcarop. DIEKTPOEMKOCTh IIJIOCKOTO  KOHAEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA UM IPAKTHYECKOE NPUMEHEHHE:  DJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATHYECKas  3aluTa,  3a3€MJICHHE  JJIEKTPONpPHOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIaJAM IUIACTHH,
PACCTOSTHUSI MEK1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii akcnepumenm, nabopamopusie pabomuel U3mepenue

3JIEKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.

Uctounuku Toka. Cuina toka. [IocTOsITHHBIN TOK.

Hanpsikenune. 3akon OMa 1714 yyacTka L.

DJIEKTPUYECKOE  CONPOTHUBJIEHME.  YIEIbHOE  CONPOTHBJIEHUE  BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.



Pabota snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MouHoOCTb 31€KTPUUYECKOTO
TOKa.

DIIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE COMTPOTUBIICHNE UCTOYHHUKA TOKA. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AsekTpudeckoit nenu. Koporkoe 3aMbikaHue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTbH COIPOTHBIICHHUS
METAJJIOB OT TemnepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYeCcKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MomynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs! MMPOBOJUMOCTD MOIYITPOBOAHHUKOB.
CsoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DONEeKTpUYecKuid TOK B  pacTBOpax M paciuiaBaXx  3JIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUS. DIEKTPOIIN3.

OnexkTpudyeckuid TOK B ra3ax. CamMoOCTOSATENbHBIM M HECAMOCTOSITEIBHBIN pa3psi.
Monuus. [1na3ma.

TexHuyeckue ycTporcTBa M NPAKTHUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETP,
peocTar, HCTOYHUKUA TOKA, 3JEKTPOHArPEBATENbHbBIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIE
MPUOOPBL, TEPMOMETP COMPOTUBIECHUS, BAKYYMHBIN TUO]I, TEPMUCTOPHI U (POTOPE3IUCTOPHI,
ITOTYTIPOBOJHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKA U HAIIPSKEHUS.

3aBUCHUMOCTb COMPOTUBJICHUS UIUHAPUUYECKUX MPOBOJHUKOB OT JIJIMHBI, ILTOMIAH
IIOIIEPEYHOI 0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsmoe  u3MepeHHMe  DIEKTPOABMXKYIIeW  cuwibl. KopoTkoe — 3aMbIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH CONPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psl U MPOBOAMMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomul U3yuenue

CMEIIaHHOTO COEIMHEHUS PEUCTOPOB.

N3mepeHne SReKTpOABMKYLIEH CHJIBI HCTOYHUMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIe CBSA3H

Nzyuenne kypca ¢pusnku 6azoBoro ypoBHs B 10 kjacce oCyIIecTBIsETCS C yUETOM
coJiepKaTeNIbHbIX MEXIPEJIMETHBIX CBSI3eH C KypcaMd MaTeMaTUKH, OMOJIOTUM, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.



Meoicnpeomemuvie nonsamust, CBI3aHHBIE C U3YYEHHUEM METOI0B HAYYHOT'O MO3HAHUS:
ABJICHUE, HAYYHBIN (DaKT, TUIOTE3a, (PU3NUYECKasi BETUYMHA, 3aKOH, TEOPHs, HAOIIOCHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pellleHHe CUCTEMbl ypaBHEHMM, JTuHEWHas (yHKuMs, Mmapaboia,
runep6osa, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIMH: CHHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBl U HUX
MIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonocua: wmexaHnudeckoe JIBWIKEHHWE B JKMBOW mpupoae, auddysus, ocmoc,
TEMJI0OO0OMEH JKMBBIX OpPraHM3MOB (BBl TEIUIONEpEauH, TEIUIOBOE pPaBHOBECHUE),
ANIEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJI, MOJb
BEILIECTBA, MOJISIpPHAsh Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUJIKOCTEH M Ta30B,
ANEKTPUUYECKUE CBOMCTBA METAJIJIIOB, SJIEKTPOJUTUYECKAs TUCCOLMALINS, TaJIbBAHUKA.

l'eoepagusa: BnaxxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHUU C HCIOJIb30BAHUEM MEXAHM3MOB, YUYET
TPEHUSI B TEXHUKE, MOIIIMIHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHECHHUS HUMITYyJbCa B
TeXHUKe (pakera, BOJOMET WU JIpyrue), ABUraTelib BHYTPEHHErO CropaHus, NapoBas
TypOrHa, OBITOBOM XOJIOJAWIBHUK, KOHJIUIIMOHEDP, TEXHOJIOTUN TIOJIYYCHHS] COBPEMEHHBIX
MaTepualioB, B TOM YHUCJE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH, AJEKTPOCTATUUYECKas
3aIlNTA, 3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYUHBIH MIPUHTED,
AJIEKTPOHArPEeBATEIbHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUSA

[TocTostHHBIE MarHuThl. B3anmoaeicTBIE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrop MarHuTHOW MHAYKUMH. lIpuHIMII Cyneprno3uumy MarHUTHBIX moJieW. JInHumn
MarHuTHOM wWHAYKIMU. KapTuHa JWHUA MarHUTHOW WHAYKIIUU TIOJS TOCTOSIHHBIX
MarHUTOB.

MaruutHoe moJjie MPOBOJHUKA ¢ TOKOM. KapThHa NMHUN MHAYKIIMU MArHUTHOTO
MOJISl IJTMHHOTO MPSIMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHia, e€ Moaynb W HampasieHUE. [[BH>KeHUE 3apsyKEHHOM 4YacTULBI B
OJIHOPOJAHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBneHHE SJIEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOW HMHIYKIUU.
DNEKTPOJIBIKYILAs CHJIa MHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKIMK Dapajes.



BuxpeBoe anekTpruueckoe mojie. DJIeKTPOABUKYIAs CUjla UHAYKIWU B IPOBOIHUKE,
JIBWKYIIEMCS TIOCTYNATEJIbHO B OJJHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHAyKTUBHOCTS. SBnenue CaMOMHIYKIIUU. DIIEKTPOBIKYIIAS cujia
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHu4eckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI, AJIEKTPOIBUTATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YacTHII,
WHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

BzanmopencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHON MHIYKIIUU.

[IpaBuo Jlenua.

3aBUCUMOCTh DJICKTPOJIBHKYIIEH CHJIBI MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO TTOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, rabopamoptvle pabomuol I3yueHue

MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanue nercTBUs MOCTOSSHHOIO MAarHUTa Ha paMKy ¢ TOKOM. MccnenoBanue

SIBJICHUS JIEKTPOMArHUTHOW MHTYKIIHH.

Pa3nen 5. Kojie0anus ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1e0AHUA
Konebarenbhas cucrema. CBOOOAHBIE MEeXaHUUECKUE KojeOaHus. ["'apMoHnUyeckue

koneOanus. I[lepuox, vactora, ammnryaa u ¢asa kojedbanuid. [IpyKUHHBIA MasTHUK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHHWYECKHX KosieOanuii. IIpeBpaienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOAHBIC AIEKTPOMArHUTHBIE KOJI€OaHUs B UACaTbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJOTUS MEXAY MEXaHWYECKUMH U 3JIEKTPOMAarHUTHBIMHU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHHUS DSHEPIMM B HJEAIBHOM
KoJie0aTeIbHOM KOHTYpE.



[IpeacraBienue o 3aryxarolux KoseOaHusX. BBIHYXIEHHbIE MEXaHUYECKHUe
kosneOanus. Pezonanc. BeiHYXIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

ITepemenHsblil TOK. CHHYCOMAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. IlpousBoacTBO, Tmepeaadya W TOTPEOJSICHHE DJICKTPUUYECKOM
SHEPruu. OKOJIOTMYECKHE PUCKUW TPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTponcTBa M IMPAKTHYECKOE NMPUMEHEHME: DJIIEKTPUUYECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUHU JIEKTPOIepe1ay.

Jlemoncmpayuu

Uccnenoanne mapaMeTpoB  KoJ€OATENbHOM  CUCTeMbl  (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3atyxarmommx KojaeOaHuii.

HccnenoBanune CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezoHanca.

CBOOOHBIE NIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcmwinorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HalpsKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mnpum  [OCIENOBAaTEIBbHOM  COCIMHEHHH  PE3UCTOpA,  KaTYIIKH
MHIYKTUBHOCTH M KOHAEHCATOPA.

Mopenb TMHUY 3JIEKTpoNepeayn.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnegoBanue 3aBUCHMOCTH MEPUOA MAJIbIX KOJEOAHHI rpy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnegoBanne MEpeMEHHOTO TOKa B LEMHU W3 MOCIEAOBATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHbL

Mexanunueckrne  BOJIHBI, yclioBUsL — pacnpocTtpaHeHus. Ilepuon.  CkopocThb
pacnpocTpaHeHus U JJIMHA BOJIHBIL. [lonepeyunblie ¥ Mpoa0IbHbIE BOJIHBI.
WNuTtepdepenius u qudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. YCIOBUS M3JIYy4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranus BexktopoB E, B, V B anexkrpomarHutHoi BoisiHe. CBoOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpPA)XXEHUE, TMpEJIOMJICHUE, Moysipu3anus, Iudpakius,
unTepdepeHius. CKOpocTb JEKTPOMArHUTHBIX BOJIH.

[IIkana >MeKTPOMAarHUTHBIX BOJIH. [[pMeHeHne 371eKTPOMarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuAcHUA. Pagnonokanms.



DJIEKTPOMAarHuTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpOICTBA W  MPAKTHYECKOE IPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTHI, yJIbTPAa3BYKOBasi [IMAarHOCTMKA B TEXHUKE W MEIOULMHE, pajap,
paanoNpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Kone6momieecst Teo Kak UCTOYHUK 3BYKa.

HabGmoienue otpaskeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAaHC.

HaGnroneHnue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJ0M M 4acCTOTOM
KOJIeOaHU.

HccrnenoBanne CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MNPEIIOMIIEHUE,
noJisipu3anus, 1udpakuus, uHTepdEepeHIUsL.

Tema 3. Onmuxa

I'eomeTpuueckas onruka. lIpsaMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHOMN
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsl cBeTa. [locTpoenune n3o0paxeHui B IMI0CKOM
3epKale.

[Ipenomiienune cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTeb
npenomiienust. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yrod nojaHoro
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

CoOwupatorue 151 pacceuBarolie  JIMH3BI. Tonkas JIVH3A.
DOKYyCHOE PacCTOSIHME U ONTUYECKas Cujla TOHKOU uH3bL. [locTpoenne n3odpaxxeHuii B
coOMparONIUX U paccerBaronux JnH3ax. ®opMyra TOHKON JUH3BL. Y BEJIUUCHHE,
TaBaeMoe€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. Uatepdepenins cera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS
HaAOJII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTHUHE OT JIBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cseta. udpaknrionnas peméerka. Y cioBue HaOIIOACHUS TJIaBHBIX
MaKCUMYyMOB Opy MaJeHUHM  MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHHUE: OUKH, JIyna, oToanmnapar,
MPOEKIIMOHHBIN ammnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TUPPAKIIUOHHAS
pemeéTKa, NoJIAPOU.



Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTPaHEHNE, OTPAKEHUE U ITPETIOMIIEHUE CBETA.
OnTuyeckue NpudOpHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moielib CBETOBOAA.

HccnenoBanue cBOHCTB N300pakeHUH B JIMH3aX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

Habmronenue natepdepeHnu cBera.

Habmonenne mudpakuuum cBera. HaGmronenue

JMCIIEPCUHU CBETA.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomy4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEMIETKH.

Hab6nronenue nossipuzanuu cBeTa.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

NccnenoBanue cBOMCTB N300paXkKeHU B JIMH3AX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHTEIbHOCTH
I'pannupl TPUMEHMMOCTH KJIACCHMUECKOW MeXaHuKHW. [locTynarsl crenuanbHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOYJIsl CKOPOCTH CBETA B BAKYyMe€, IIPUHIUIT
OTHOCHUTEJIBHOCTH DUHILITEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JIJIUHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEJIITUBUCTCKON YaCTULIBI. DHEPTUS MTOKOS.

Pasznes 7. KanToBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Gopmyna [lnanka cBA3M 3HEprum (POTOHA C €ro YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u wuccienoBanue dorordpdexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dbotorpdexra. YpaBuenne OunmTeitHa 118 doToddhdekra. «KpacHas rpaHHUIAN
dbororddexra.

JlaBnenue cBera. OnewiTel I1. H. JIcGenena.

XHUMHUYECKOE JICCTBHE CBETA.

TexHuyeckre yCTPOMCTBA M MPAKTHUYECKOE MpPUMEHEHUE: (HOTORIEMEHT,
(dboToaTUMK, CoJIHEUHAas OaTapesi, CBETOIUO/I.



Jlemoncmpayuu

®otor(h(PexT Ha YCTaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (GoTod¢deKTa.

Ceeroauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO 0 -YaCTHIIL.
[1nanerapnas monens atoma. [loctynarsl bopa. M3nydenne u norioieHue GOTOHOB Mpu
MepeX0Ee aTOMa C OJIHOTO YPOBHS 3HEPIHH Ha Apyroil. Buasl cnektpoB. CrieKTp ypoBHEH
SHEPruMu aTomMa BOJAOPO/a.

BonnoBeie cBoiictBa uactul. Bomuer ge bpois. KoprycKylsipHO-BOJIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHUE.

TexHuyeckre ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHUE: CIEKTPaJIbHbIN aHalu3
(criekTpoCKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomuvr Habnonenue

JIMHEUYATOTO CIIEKTpA.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIHME  CIOXKHOCTh  CTpOoeHHs  sapa. OTkpeiTHe
paanoakTuBHOCTH. OmnbITel Pe3epdopaa mo oOmnpeaesneHruio cocTaBa paJdOaKTUBHOTO
m3nydyeHus. CBolicTBa anb(a-, 6eTa-, raMmMa-u3JIydeHus.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeITHE TTpOoTOHA U HEHWTpoHA. HykionHast Mozens siapa [eitzenoepra— MBaneHko.
3apsn saapa. MaccoBoe unciio sapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacman. ['ammauznyueHue.
3aKOH paJuoOaKTUBHOTO pacraja.

DHeprus CBsS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

SAnepubiit peaktop. TepmosinepHbiii cuHTe3. [IpobremMbl U MEPCHIEKTUBHI SIEPHOM
DHEPreTUKH. DKOJOTHUYECKNE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITUE O3UTPOHA.

Mertonabl HAOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

@dyH1aMeHTalIbHbIE B3aUMOJIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.



Texnuueckue yCTpONUCTBa W MPAKTHUYECKOE MPUMEHEHHE: J03UMETpP, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YaCTHII.

Vuenuueckuii  sxcnepumenm, nabopamopuvie pabomwr ViccnenoBaHue

TPEKOB YacTHI] (110 TOTOBEIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUHU. [IpUKIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bup 38é3nnoro HeOa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHUE.

Comnneunas cucTema.

Counnne. Conmaeunasi akTUBHOCTh. Mictounnk sHeprun ConHIA U 3BE3M. 3BE3MABI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CIEKTPaJIbHBIM KJIACC — CBETUMOCTB». 3BE3/IbI
IJIaBHOM ITOC/IEIOBATEIBHOCTH. 3aBUCHUMOCTD «Macca — CBETUMOCTBY I 3BE3]] IJIaBHOM
MocCJieIoBaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEACTABICHUS O
MPOMCXOXKJICHUH U 3BOJIIOIMKA COJTHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3]I.

Muteunsiii [lyTe — Hama ['anaktuka. [lonoxxenue n gemxxenne Connua B ['anakTuke.
Tunbl ranakTuk. PaguoranakTuky U kBa3apbl. YEpHBIE ABIPHI B siApPaX TAUIAKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PenmkToBOE H3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeméunbie nmpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaOntonenuss HEBOOPYKEHHBIM TIJ1a30M € KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN JUIsI ONIPECIICHUs] TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOrO MOJIYIIAPHS U IPKHUE 3BE3BI.

HaGnronenus B Teneckon Jlynsl, minanet, Maeunoro IlyTu.

O6o0maroniee MOBTOPEHUE

Ponb pusnku 1 acCTpOHOMHHM B 9KOHOMHYECKOW, TEXHOJIOTUUECKOM, COIIMATIbHON U
ATUYECKON cepax NesTeTbHOCTH YeIOBEKa, POJib M MECTO (PU3WKH W aCTPOHOMHH B
COBPEMEHHOW HAay4yHON KapTHHE MHpa, poJib (U3MUECKOW Teopuu B (HOPMHUPOBAHUU
MPEACTABJICHUM O PU3NUECKON KapTHHE MUPA, MECTO (PU3NUIECKON KapTUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBA3H

N3yuenue xkypca pusmku 6a30Bor0o ypoBHsS B 11 Kiacce oCyiecTBisieTcs ¢ y4ETOM
COJICPKATEIIbHBIX MEXKIPEAMETHBIX CBSI3E€H C KypcaMyd MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.



Mesicnpeomemnule nonsimus, CBI3aHHbIE C U3yUYEHUEM METO/10B HAYYHOT'O TIO3HAHUS:
ABJICHUE, HAYYHBIN (DaKT, TUIOTE3a, (PU3NUYECKasi BETUYMHA, 3aKOH, TEOPHs, HAOIIOCHHE,
JKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHWe CHUCTEMbl YPaBHCHHH, TPUTOHOMETPUYECKHE (PYHKITUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPHl M WX TPOEKIMH HAa OCH KOOPJIWHAT, CIOKCHHE BEKTOPOB, IMPOW3BOIHBIC
ANEMEHTApHBIX (YHKIIUNA, TMPU3HAKU TOJ00US TPEYTrOJHHUKOB, OMPEICICHUE TUIOMIAIN
IJIOCKUX (UTyp U 00BEMA TeTl.

buonoeus: snexrpudeckue SBICHUS B )KUBOU NMPUPO/IE, KOeOaTeTbHbIC IBMKCHUS B

YKABOM IIPUPOJE, ONITUUECKUE SBJIICHUS B KUBOU IIPUPOJE, ACUCTBUE PAIUALINA HA KUBBIE
OpPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsT CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALIMYECKON PEIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagusa: MarHuTHBIE TOJIOCAa 3€MJIM, 3aJIEKUM MAarHUTHBIX pyn, (poTrochEmka
36MHOMU IMOBEPXHOCTH, IIPEICKa3aHNE 3€MIIETPSICEHU.

Texnonoeusi:  NUHUM  DJIEKTpOIEpenady, TE€HEepaTop  IEPEMEHHOI0  TOKa,
AJIEKTPOJBATaTENb, UHAYKIMOHHAS I1€4Yb, Pajap, paauoNpUEMHHUK, TEIEBU30D, aHTCHHA,
tenedoH, CBU-neub, NpoeKIMOHHBIH anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapesl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yuebHoro rpeamera « Pu3nka» Ha ypOBHE CPEIHETO OOIIET0 00pa3oBaHMUs
(6a30BBII  YpOBEHB) IOJDKHO OOECIIEUNTh JOCTHIKCHHUE CICAYIOMNUX JUYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHoro mpeamera «Dusnka» HTOIKHBI
OTpaXaTb  TOTOBHOCTb U CIHOCOOHOCTh  OOy4YarlolIUXCsl  PYKOBOJCTBOBAThCS
c(hopMUPOBAHHOW BHYTPEHHEN MO3UIIUEH JIMYHOCTH, CACTEMOM IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO O0OILECTBA, PAaCIIMPEHUE >KMU3HEHHOTO OMNBITA M OIbITa ACSITEIbHOCTU B
IIPOLIECCE PEeAM3allMi OCHOBHBIX HAIIPABICHUNM BOCIUTATEIBHOMN AEATEIBHOCTH, B TOM
YUCJIe B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTH TPAXKAAHCKON MO3UIUU 00YYaIOMIErocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O  4J€HA  POCCHUICKOro  OOIIECTBA; MNPHUHATHE  TPAAUIIMOHHBIX
OOIIeUEI0BEYECKUX TYMAHUCTHUECKUX M JIEMOKPAaTHMUECKUX LEHHOCTEH; TOTOBHOCTh
BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEPECAX IPAXKAAHCKOTO
oOlLIecTBa, y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTEIbHON OpraHu3alui; yMEHHUE

B3aMMOJEHCTBOBATh C COMAJIbHBIMA HHCTUTYTAMHU B COOTBETCTBUU C
ux (QYHKUASIMM M Ha3HAaYE€HUEM; TOTOBHOCTh K TYMaHUTApHOM M BOJIOHTEPCKOM
AEATEIILHOCTH; 2) MATPHOTHYECKOTr0 BOCHHTAHHSN: CHOPMHPOBAHHOCTH POCCUICKON
IPAKIAHCKOM  MAEHTUYHOCTH,  IATPUOTHU3MA; LIECHHOCTHOE  OTHOLIEHHE K
rOCyJJapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM
POCCUICKMX YUY€HBIX B 00JaCTH (PU3UKU W TEXHUKU; 3) JAYXOBHO-HPABCTBEHHOIO
BOCHUTAHMSA: CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJICHUS;
CIIOCOOHOCTH OLIEHMBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IESATEIBHOCTH YYEHOTO;
OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOCHHE YCTOWYHMBOTO OYIyIiero; 4) 3cTeTH4ecKoro
BOCIIMTAHMA: DCTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas OCTETHUKY HAy4HOTO
TBOPYECTBA,
MpUCYIIEro (PU3NYecKoil HayKe;

5) TpyaoBoro BoCIHMTAHHUsI: UHTEPEC K Pa3IUYHbIM cepam mpodeccuoHaTbHOM
JESITeIbHOCTH, B TOM YHCII€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpPILIAThH



OCO3HaHHBIN BBIOOp Oyayiield nmpodeccuu U pean30BbIBaTh COOCTBEHHbIE KU3HEHHbBIC
IUTaHbL; TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00J1acTU
GU3MKM Ha TPOTSDKEHUM BCEH JKU3HU; 6)
IKOJIOTHYECKOT0 BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTD HKOJIOTHUYECKOMN KYJIbTYpPbl, OCO3HAHHUE TJI00aTbHOTO
XapakTepa JKOJIOTMUECKUX MpoOsieM; TUIAaHUPOBAHME M OCYUIECTBJICHHUE ICHCTBUU B
OKpY Xalolllel cpejie Ha OCHOBE
3HAHMS LeJIel YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA; PACIIMPEHUE ONbITA IEITEIbHOCTH
AKOJIOTUYECKON HANPaBJICHHOCTH Ha
OCHOBE HUMCIOIIUXCS 3HAHUK 10 (Qusuke; 7)
HEHHOCTH HAYYHOT0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSl (U3MUECKOW HAYKH; OCO3HAHUE IIEHHOCTH HAy4YHOU JeATEbHOCTH,
FOTOBHOCTh B  TMpoOllecC€ HM3yYeHHS (PUBMKUA  OCYIIECTBISTH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/bHBIC YHUBEPCAJIbHbIE yueOHbIe aeiicTBusA ba3oBbie
JIOTHYecKHue AeHCTBUA:

CaMOCTOSTENbHO (POPMYJIHPOBATH U AKTYaJIU3UPOBATH TPOOIEMY, pacCMaTpUBATh €€
BCECTOPOHHE; OMpPEAEIATh LEIU AESITeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUH HX
JOCTH)KEHHUS;, BBISBIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B PacCMaTpUBAEMBbIX
bu3MYecKuX SBJICHUSAX; pa3pabarThIBaTh IJIAH PEIICHUS MPOOJIeMbl ¢ y4€TOM aHajIu3a
MMEOIINXCS
MaTepUalbHBIX M HEMAaTEPUAIBHBIX PECYpPCOB; BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLEHUBATh PUCKHU IMOCJIEACTBUI NEATEIBHOCTH; KOOPAMHHPOBATH M BBIOJIHATH

paboTy B YCIOBUSIX pealIbHOTO,

BUPTYaJIbHOTO W KOMOMHUPOBAHHOIO B3aMMOJICUCTBHS; pPa3BUBATh KpPEATUBHOE

MBIIIJIEHUE TTPU PEUICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBbie ucciaenoBaregbcKkue 1eHCTBUA:
BJIAJ€Th HAYYHON TEPMUHOIOTUEHN, KIIOYEBBIMU MOHITUSIMU U METOJIAMU
buznueckoil HayKu;

BJa/IeTh HABBIKAMU Y4e€OHO-HCCIIEIOBATENIbCKOW W IMPOEKTHOM JEsITeIbHOCTH B
00nacTu PU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJ/I0B
pelieHus 3a1a4 GU3NIECKOro COAECP KaHUs, MPUMEHEHUIO Pa3IMYHBIX METOI0B TO3HAHUS;
BJIAJETh BUAAMH JI€ATEIBHOCTH 10 MOJYYEHHIO HOBOI'O 3HAHMS, €r0 MHTEPIPETALMH,



npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX CUTyalUsX, B TOM YHCIE MPU
CO3/IaHMU Y4YE€OHBIX MPOEKTOB B 00JACTH ()M3HMKH; BBIABIATH MPUUMHHO-CIICICTBEHHBIC
CBS3UM M aKTyaJu3UpOBaTh 3a/layy, BBIABUTATh THUIOTE3y €€ pEIIeHHs, HaXOAUTh
apryMEeHTHI JUIs JOKa3aTeIbCTBA CBOMX YTBEPXKIEHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU
pEIICHUS; aHATU3UPOBATh MOJYYEHHBIE B X0/1€ PEIICHUS 3a1a4d PE3yJIbTaThl, KPUTHUECKH
OLICHMBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBHSIX; CTABUTH
1 (OpMyYITUPOBATH COOCTBEHHBIE 3a7]a4H B 00pa30BaTEIHLHOM

JeSTETPHOCTH, B TOM YHCIIC TIPH M3yYeHUU (DU3UKH; TaBaTh OIICHKY HOBBIM CHUTYAIIHsIM,

OIICHWBATh TMPUOOPETEHHBIM OIBIT; YMETh MEPEHOCUTh 3HAHHWS TIO0 (U3HKE B

MPaKTUYECKYIO 00JIaCTh
KU3BHENIEATETbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTeli; BBIABUTATh HOBBIE HJICH, TIPEIaraTh OPUTHHAIBHBIE TIOAXOAbI U

PEIICHNUs; CTaBUTh MPOOJIEMBI U 33J]a4H, JOMYCKAIOUINE albTEPHATHBHBIC

pEILICHUS.

Pabora ¢ nndopmanmueii:

BIIQ/ICTh HAaBBIKAMH TIOJIy4CHHS HMHPOpMAIUN (PU3UUECKOTO COJACpKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATENHLHO OCYIIECTBJISITH TMOWUCK, AaHAJU3,
CUCTEeMATHU3allMI0 W WHTEPHpPETAlui0 HMHQOpPMAIMK pPA3NUYHBIX BHIOB U (QOpM
MIPE/ICTABJICHUS]; OLEHUBATh JIOCTOBEPHOCTh WH(MOpMAIIMM;  KCIOJIB30BaTh CPEACTBA
WHOOPMAITMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTUH B PEIMICHWH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 3a7a4 C CcoOJMoJieHueM TpeOOBaHUM
OPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pPecypcocOepekeHHus, MPaBOBBIX U
TUYECKUX HOPM, HOpPM HH(OpPMaLMOHHONW O€30MacHOCTH; CO3/1aBaTb TEKCThI
(bu3MYECKOTO CoAep aHMsI B pa3IMuHbIX opMaTax ¢ yd€TOM Ha3HAYeHHs HH(DOpMAIIUU U
[EJIEBON ayTUTOPUH, BEIOMpAsi ONTUMAaTIbHYIO (POpMY MIPECTABICHHS U BU3YaTH3aI[IH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:
OCYIIECTBIAThH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITENbHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyalhd M  CMSAr4arh
KOH(JIMKTBL; pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOIb30BAaHUEM
A3BIKOBBIX CPEACTB; IMOHMMAaTh M MCHOJIB30BATh NPEUMMYILNECTBA KOMAHIHOM U
VHIUBUTYAJIbHON
paboThI; BHIOMPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUM C yU4ETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEN KAXKJIOr0 WICHA KOJUIEKTUBA; IPUHUMATH L€ COBMECTHOM
NEATEIIbHOCTH, OpPraHW30BBIBATH U KOOPAMHUPOBATH NEUCTBUA IO €€ TOCTUIKEHHIO:
COCTaBJIATh IUUIAH JEHUCTBUM, PACHPENEIATh POJM C YYETOM MHEHUH YYaCTHUKOB,
oOCyXJaTh pe3yJbTaThl COBMECTHOW pabOThI; OIEHUBATh KaueCTBO CBOETO BKJaja U
KaXX0r0 YYaCTHUKA KOMaH/bI B



oOlui pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSIM; TpeajiaraTb HOBBIE TPOEKTHI,
OILICHUBATh UJCH C IMO3UIIMU HOBHU3HBI,

OpUTHMHAIBHOCTH,  TMPAKTHUYECKOW  3HAYMMOCTH; OCYUIECTBJISATh  MO3UTHUBHOE
CTpATETUYECKOE TIOBEICHUE B PA3JIMYHBIX

CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPaKEHNE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJibHbIe YueOHble AeiicTBUA CaMmoopranu3anms:

CaMOCTOSTEIILHO OCYIIECTBIISATH TO3HABATEILHYIO JICATEILHOCTh B 00JaCTH (DU3UKH
U aCTPOHOMUHU, BBISABJIATH MPOOJIEMBbI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIEC 3a/a4H;
CaMOCTOSTEIIFHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ay, TUIaH
BBITIOJIHEHUSI TIPAKTUYECKON pPabOThl C y4E€TOM HMEIOIIMXCA PECypcoOB, COOCTBEHHBIX
BO3MO>KHOCTEH M MPENOYTECHU; 1aBaTh OLIEHKY HOBBIM CUTYaIIHIM;

pactuIMpsaTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI; AeaTh

OCO3HaHHBIN BHIOOP, ApTyMEHTUPOBATH €r0, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a PEIICHHE; OLEHUBATh MPUOOPETEHHBIM OIBIT; CIIOCOOCTBOBATH

(hOpPMHUPOBAHUIO U IPOSIBICHUIO APYIUIIUN B 00J1aCTH
(M3UKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIA HHTEJIEKT:
JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JACSATEIBHOCTD,
OIICHHBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BJIQJICTh HABBIKAMHU TI03HABATENIHHOM pedIeKCHH Kak OCO3HAHUS COBEPIIAEMbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCITOJIB30BaTh IPUEMBI PEhICKCUH TSl OLICHKH CUTYaIlUH, BBIOOpA BEPHOTO
pEIICHUS; yMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATD PEIICHHUS 110 UX
CHWKEHUIO; MPUHUMATh MOTHBBI M apTyMEHTBI JPYTUX MPU aHAIHU3E PE3yJTbTaTOB
JeATETBbHOCTH, TPUHUMATh ceOsl, TOHUMasl CBOW HEIOCTATKH W JIOCTOMHCTBA; IPUHUMATH

MOTHUBBI M apTYMEHTHI APYTHUX TIPH aHAIIN3E PE3yIbTaTOB
NeATENBbHOCTH, TIPU3HABATh CBOE TMPABO W TMPaBO APYTHX Ha

OIITHOKHU.

B mpormecce AocTmkeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS TPOTPAMMBI 110
(bu3uKe 715 yPOBHS CPEHETO 00111ero 00pa3oBaHus y 00yJaronuxcsi COBEPIICHCTBYETCS
AMOITMOHAIIBHBIN MHTEIUIEKT, IPEAMOIAraonui cOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIOCOOHOCTh TIOHMMAaTh CBOE IMOIIMOHAILHOE
COCTOSIHHE, BHJICTh HAIIPaBJICHUS Pa3BUTHs COOCTBEHHOW AMOIMOHAIBLHOUN Chephl, OBITH
YBEPEHHBIM B ce0e; CaMOperyJIupOBaHMs, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBCHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJamnTHPOBATHCA K
AOMOITMOHAILHBIM HM3MEHEHUSM U TPOSBISATH TUOKOCTb, OBITh OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTPEMJICHHE K JTOCTIDKCHHIO TICJIM U YCIIEXYy,



OIITUMHU3M, MHUIIHMATHUBHOCTb, YMCHHUC I[CﬁCTBOB&TL HCXoaAa M3 CBOHUX BOSMO}KHOCTCﬁ;
OMIIaTHH, BKJ'IIO‘IaIOHIeﬁ CIIOCOOHOCTHh ITOHUMATh OMOIIMOHAJIBHOC COCTOSIHUC JPYTHX,
YUYUTBIBATL €TI0 IIPpH OCYHICCTBJIICHHUHA O6IH€HI/I$I, CITOCOOHOCTh K COYYBCTBHIO H
COIICPCIKUBAHUIO, COOUAJIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAaNBaThb
OTHOILICHUA

C IPpYIruMHu JIFTOAbMU, 33,60TI/ITI>C$I, MMPOABJIATE HHTCPCC U pa3pClIaTh KOH(bJ'II/IKTLI.

IHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce npeaMeTHbIe pe3yibTaThl Ha 0Aa30BOM YPOBHE
JOJKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pPoJb U MecTo (Pu3nku B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOU KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH,
B NPAKTUUECKON JEATEeNbHOCTU JIIOJEH; YUYUTHIBATh T'PAHUIBI TPUMEHEHUS HU3yUECHHBIX
bu3nYecKuX MoJieiel: MaTepuaibHas TOUKa, MHEPIIMAIbHAs CUCTEMA OTCUETA, A0 COTIOTHO
TBEPIOE TEJO, WACAIBHBIM Ta3, MOJEIU CTPOCHHS Ta3oB, XKUIKOCTEH W TBEPABIX TEll,
TOYEYHBIN JICKTPUUECKUM 3apsij] IPU pelieHU GU3NIECKUX 3a/ay;

pacro3HaBaTh PU3MUECKUe ABJICHUS (MPOLIECCHI) U OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHHKH,  MOJIEKYJSIPHO-KMHETHYECKOM  TEOpUM  CTPOEHHS  BEHIECTBA U
ANEKTPOAMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHUE,
CBOOOJHOE TAJICHUE TeJ, JBW)KCHHE IO OKPY>KHOCTH, WHEPIIHS, B3aUMOJICUCTBHUE TEI,
muddy3us, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE KUAKOCTEH M TBEPHABIX TeJ, U3MEHEHUE
o0béMa Ten mpu HarpeBaHuW (OXJAXKIEHUU), TEIUIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJICHCAIus, TJIaBJIEeHUe, KpUCTAIUIM3AIUs, KUTIEHHE, BIIAXXHOCTh BO3/1yXa, MOBBIIICHUE
JIABJICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPHITOM COCYJAE, CBS3b MEXKAY MapameTpamu
COCTOSIHMSI Ta3a B M3OMPOLECCax, DdJEKTPU3ALUS TeJl, B3aUMOICHCTBHE 3apsoOB;
OTMUCBHIBATh MEXAHWYECKOE JBUKCHHE, UCTIOIb3Yys (U3NUYECKUE BEJIMUYMHBI: KOOPAUHATA,
MyTh, NEpPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa, HMIYJbC Tena,
KUHETUYEeCKasi YIHEPTUsl, MOTCHIIMAIbHASL SHEPIHsl, MEXaHu4Yeckas padoTa, MexaHudecKas
MOIIIHOCTD; TIPH OIMUCAHWU TPABUIBLHO TPAKTOBATh (M3MYECKUN CMBICI HCIOJIb3YEeMbIX
BEJIMYMH, UX OOO3HAYCHUS U €IUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3LIBAIOIINE JaHHYIO
(UBUYECKYI0 BEIUYHMHY C JPYTUMU BEITUYMHAMU; OMHUCHIBATH M3YYCHHBIC TEIIJIOBBIC
CBOWMCTBA TEJ M TEIJIOBBIC SIBJICHUSI, UCIIOJIB3Ysl (PU3NUECKHE BEJIMUMHBI: JIaBJICHUE Ta3a,
TeMmIepaTrypa, CpelHssi KUHETUYECKash DSHEpPrus XaOTHUYECKOTO JIBUKEHUS MOJIEKYII,
CpeIHEKBaApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrus,
paboTa ra3a, K03 HUIIMEHT MOJIE3HOr0 ASHCTBHUS TEIUIOBOTO ABUTATEIIS, IIPH ONHCAHHUH
MPaBWJIBHO TPAKTOBATh (DU3UUECKUN CMBICI UCIIOJIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS U
CAVHUITBI, HAXOAWTHh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIUYHHY C



IPYTMMH BEIMYMHAM; ONHUCHIBATH HM3YYEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
ANEKTPUYECKUE SBJICHUS (MPOIIECCHI), UCTIONB3YS (PU3UICCKUEC BETUIHHBI: DJICKTPHICCKHMA
3apsifl, AIEKTPUUYECKOE T0JIE, HAMPSHKEHHOCTD MOJIA, MOTEHIHUAI, pPa3HOCTh MOTEHIMAJIOB,;
MIPU ONMCAHUU TIPABUIILHO TPAKTOBATh (DM3UYECKUN CMBICI MCIOJBb3YyEeMbBIX BEJIMUWH, MX
0003HAaYEHUs U E€JAMHMIIBI, YKAa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIIME NAHHYIO (PU3UYECKYIO
BEIIMYMHY C JIPYTUMHU BEJIMYMHAMH; aHAJM3UPOBATHh (M3MUECKUE MPOIIECCHI U SBIICHUS,
UCIIOIB3Ysl (PU3MYECKUE 3aKOHBI M IPHUHITUIIBI: 3aKOH BceMupHoro tsarotenus, I, 11 u 111
3akOoHbl HpIOTOHA, 3aKOH COXpAHEHUSI MEXAHWYECKOM DSHEPruH, 3aKOH COXPaHEHUS
MMITYJIbCA, IPUHLKI CYNIEPHO3UIIUU CUJI, IPUHIUII PABHONPABUSI HHEPIUAIIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO CTPOEHHUS BEILECTBA, Ia30BbIE 3aKOHBI,
CBSI3b CpPEJIHEM KMHETHMYECKOW SHEPruM TEIJIOBOTO JBHXKEHHS MOJEKYJI C aOCOJIIOTHOM
TEMIIEpATYpOM, IEPBBIM 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAHEHUS DIIEKTPUUYECKOIO
3apsana, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYHO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKOe BHIPAKEHHE U YCIIOBHS (TpaHUIlbl, 00JIaCTH) TPUMEHUMOCTH; OOBIACHSTh
OCHOBHBIE NPUHITUIIBI ICUCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3inyaTh
yCIIOBUA HX O€30MacHOr0 HCIOJIb30BaHUS B TOBCEIHEBHOW KU3HU,  BBITIOJHSTH
AKCIIEPUMEHTHI IO UCCIICA0BAHUIO0 (PU3UUECKUX SBJICHUIN U MPOILIECCOB C UCIIOIb30BaHUEM
NpSMBIX U KOCBEHHBIX H3MEpPEHUH, mpu 5ToM GOpMYIHpOBaTh MpodieMy/3anady u
TUNOTE3y Y4YeOHOro SKCIEPUMEHTa, COOUpaThb YCTAHOBKY U3 NPENJIOKEHHOIO
000pyI0BaHusl, IPOBOJIUTH OMBIT U (HOPMYITUPOBATH BBIBOJIbI; OCYIIECTBIATh MPSIMbIC U
KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMUUH, IIPU ITOM BBIOMPATH ONITUMAJIBHBIN CIOCO0
W3MEPEHUSI M HCIOJIb30BaTh M3BECTHBIE METOJbI OIIEHKM MOTPEIIHOCTEW H3MEPEHHUI;
HCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3MYECKUMU BEIMYUHAMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHHM, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTAThHI
MOJIYYeHHOM 3aBUCUMOCTH (DU3WYECKUX BETUYMH B BHJIC TAOIHUI] U TpaduKoOB, AeiaTh
BBIBOJIbI IO pe3yJbTaTaM MCCIEI0BaHUS; COOJII0AATh MpaBuiia 0€30MacHOro Tpynaa Ipu
MPOBEICHUM  HWCCIEAOBaHWM B  paMKax  y4yeOHOro  OSKCIEpUMEHTa, y4deOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOW AEATEIBHOCTA C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX
YCTPOWCTB 1 JTabOpaTOPHOTO 00OPYIOBAHMS; PEIIATh PACUETHBIC 3a]]a4H C SIBHO 3a/IaHHOMN
(bU3MYeCKO MOJIENbIO, UCTIONB3YS (PU3NUECKHEe 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIN3a
yCJIOBHSI 3a7jauil BhIOMpATh (PU3UYECKYIO MOJIENb, BBHIACIATh (DU3UUECKHUE BEIUYUHBI U
hopMyIibl, HEOOXOIUMBIE IS €€ PEIIeHUs, TPOBOJAUTH PACUETHI U OIEHUBATh PEATbHOCTh
MOJIYYCHHOTO 3HAa4YeHUs (U3MYECKON BEIMYMHBI; pPEIIaTh KAa4eCTBEHHBIC 3aJauH:
BBICTPAuBaTh JIOTUYECKH HENPOTUBOPEUMBYIO IETIOUKY pACCYXKACHUU C OIMOpOMl Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBJICHUS;

WCIIOJIB30BaTh TPHU PEIICHHH YYEOHBIX 3a/ad COBPEMEHHBbIC HH(POPMAIMOHHBIC
TEXHOJIOTUH JIJIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMY U MPEJICTABICHUS yueOHOU
U HAYYHO-TIONMYJISIPHOH WH(POpMAIMK, TIOJYYCHHOW W3 PAa3JIMYHBIX HCTOYHHKOB,



KPUTUYECKH aHAJIM3UPOBATH MOIy4YaeMyr0 MH(OpMalKio; NPUBOJUTH MPUMEPHI BKJIA/Ia
POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00bICHEHUE TPOIIECCOB
OKPY’KAIOLIEr0 MHUPA, B PA3BUTUE TEXHUKHA U TEXHOJIOTHI; UCIIOIb30BaTh TEOPETUUECKUE
3HaHUA TO (U3MKEe B TMOBCETHEBHOW >XM3HM IJs oOecredeHus Oe30MacHOCTU TPHU
oOparnieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMU, JIJISi COXPAHEHUS 310POBbS U
COOJTIOICHHS HOPM DKOJIOTUYECKOTO MOBEICHUS B OKpY>KaIOIIel cpesie; paboTaTh B IpyIIe
C BBIMIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBaTh pPabOTy TpYMIIbI,
palMOHAIIBHO  paclpenesiaTb OO0S3aHHOCTH W IUJIAaHUPOBATh  JICSITENIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLEHWBATH BKJIAJ KaXXIOr0 M3 YYaCTHUKOB
TPyMIbl B PELICHUE paccMaTpUBaeMOil MpoOIeMBbl.

K konmy oOyuenuss B 11 kjacce npeaMeTHbIe pe3yibTaThl Ha 0Aa30BOM YPOBHE
JIOJKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUaAIOIINXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha MpUMEpaX pojb M MecTo (U3MKu B (PopMHPOBAHUU
COBPEMEHHOW HAyYHOU KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKOU NIESITEIHHOCTH JIFOAEH, 1IETOCTHOCTh U €AUHCTBO (PU3NUECKON KapTHUHBI
MHUpa; YIYUTHIBaTh TPAHUIBl TPUMEHEHUSI U3YYCHHBIX (PU3MUECKUX MOJENICH: TOUCUHBIN
AIEKTPUUYECKUHN 3apsifl, Iyd CBETa, TOUCUHBIM MCTOYHUK CBETA, si/CpHAs MOJEIbh aToMa,
HYKJIOHHasl MOJIeJIb aTOMHOIO siipa TP penieHuu (U3NYEeCKUX 3ajad; pacrno3HaBaTh
(dbuznyeckue sBIeHUS (TIPOLIECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB AJIEKTPOJUHAMUKHU
Y KBAaHTOBOM (DM3UKHU: DJIEKTPUUYECKAs] TPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEUCTBUSI TOKA, B3aMMOJICHCTBUE MArHUTOB, AJIEKTPOMArHUTHAsT WHAYKIUSA,
NEUCTBME MArHUTHOTO TMOJs Ha TMPOBOJHUK C TOKOM W JABWXKYUIMHCA 3apsn,
AJIEKTPOMArHUTHHIE KOJICOAHUST U BOJHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpaxeHue, TMperoMiieHne, uHTepdepeHius, audpakius u TONApU3AIMS  CBETa,
nucnepcusi cBera, (dotosnekrpudeckuii dpdext (dhoTodrddekr), cBeToBOE HaBICHUE,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs U UCKYCCTBEHHAs
PaaMOaKTUBHOCTh;, OIMUCHIBATh H3YUYECHHBIE CBOWCTBAa BEIIECTBA (JIEKTPUUYECKHUE,
MarHuTHbIC, ONTHUYECKHE, DJICKTPUYECKYI0 TMPOBOJUMOCTb PaA3JIMUHBIX Cpea) |
ANIEKTPOMATHUTHBIE  SIBIEHUA  (TPOIECCHI), WCHONB3YsSd (U3UUECKHUE  BEIIMYUHBI:
ANIEKTPUUECKUN 3apsifl, CHJIa TOKa, DJIEKTPUYECKOE HAMpsKEHUE, IJICKTPUUECKOE
COTIPOTUBJICHUE, PA3HOCTh IMOTEHIIMAIOB, OJJICKTPOJBIDKYINNAsl Ccuia, padoTa TOKa,
WHIYKIIUST MarHUTHOTO TOJIsI, cujia AMriepa, cuia JlopeHna, MHAYKTUBHOCTh KaTYIIIKH,
DHEPTUS DJICKTPUYECKOTO W MArHUTHOTO TMOJIeH, TEepHoJ] W YacToTa KoJjeOaHWil B
KoJie0aTeTbHOM KOHTYpE, 3apsjl M Cuja TOKa B TpollecCe TapMOHUYECKHUX
AIIEKTPOMATHUTHBIX KOoJieOaHUH, (POKYCHOE PACCTOSIHUE M ONTHYECKAasl CHJIa JIUH3bI, MPU
OMMUCAaHUU TPABWIHHO TPAKTOBATh (PUIMUECKUNA CMBICI HCIOJIb3YEMbIX BEJIWYUH, HX
0003HaueHUs W EIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIONINE TAHHYIO (PHU3UUYECKYIO
BEJIMYMHY C APYTUMH BEJIUUHMHAMU;



OMUCHIBaTh W3YUYEHHBbIE KBAHTOBBIE SIBIICHUSI U MPOLECCHI, UCTIONB3YsS (PU3NUYECKUE
BEJIMYMHBL: CKOPOCTH AEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTA CBETA, SHEPTUS U
UMITYJIbC (POTOHA, MEPUOJ MOJypaciajia, YHEPTUs CBA3M aTOMHBIX SJEp, MPU ONMUCAHUU
MPABHJIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCIOJIb3YEMBIX BETMYNH, X 0003HAYCHUS U
CAVHUIIBI, YKa3biBaTh (OPMYJIbl, CBS3BIBAIONIME JIAHHYIO (U3UYECKYIO0 BEJIMYMHY C
APYTUMU BETUYMHAMH, BBIYUCIATH 3HAYCHUE (PU3UUYECKOM BETUYMHBI; aHATU3UPOBATH
(bu3nYecKue NpoUEeCcChl U SBJICHUS, UCTIONb3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI: 3aKOH
Oma, 3aKOHBI MOCNEAOBATEIBHOIO U MapajijIeIbHOTO COEAMHEHUS] MPOBOAHUKOB, 3aKOH
Jlxoynsa—JleHna, 3aKkOH DJIEKTPOMAarHUTHOM HWHIAYKLIMH, 3aKOH MNPSIMOJMHENHOTO
pacnpoCTpaHEHUs CBETa, 3aKOHbI OTPAXXEHUS CBETa, 3aKOHBI IMPEJIOMIICHUS CBETa,
ypaBHeHHEe OWHIITeHA 1 (oToddderTa, 3aKOH COXpaHEHUS DHEPruu, 3aKOH
COXpaHEHUS MMILYJIbCa, 3aKOH COXPAaHEHHUs IEKTPHUUECKOTO 3apsila, 3aKOH COXpPaHEHUs
MacCOBOTI'0 Yuca, NocTynarsl bopa, 3aKkoH palMOaKTUBHOTO pacnajia, py 3TOM pa3andarh
CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTUYECKOE BBIPAXKEHHE M YCIOBUS
(rpanuupl, 00JACTH) MPUMEHUMOCTH; OIPENENATh HAMPABIECHUE BEKTOpa HMHIYKLIHU
MarHUTHOTO MOJIsl TPOBOIHUKA

C TOKOM, CUJIbI AMIiepa U cuiibl JIOpeH1a; CTpPOUTh U ONUCHIBATH U300paxKeHHeE,
CO37]aBa€MO€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M; BBIIOJHATh SKCIIEPUMEHTHI M0 UCCIEI0BAHUIO (DU3UUYECKUX SIBIICHUU H
IIPOLIECCOB C HCIMOJB30BAHMEM IMPSIMBIX M KOCBEHHBIX M3MEPEHUH: MpPHU ITOM
dbopmynupoBaTh npobieMy/3aady W THUIOTE3y Y4eOHOro SKCIEpUMEHTa, CcoOupaTh
YCTaHOBKY M3 MPEUIOKEHHOIO OO0OpYyNOBaHUS, MPOBOAUTH ONBIT U (OPMYIUPOBATH
BBIBOJIbI; OCYILIECTBIISATh MPSIMbIE U KOCBEHHbBIE M3MEPEHUS (PU3NYECKUX BEJIUYUH, MPU
3TOM BBIOMpPATh ONTHUMAJIbHBIN COCO0 M3MEPEHHUsI U MCIOJIb30BaTh U3BECTHBIE METObI
OLIEHKH TOrPELIHOCTEN U3MEPEHUH; NCCIIeI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHHI: MpU O3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpPOBAaTh pE3yJIbTaThl TMOJYYEHHON 3aBUCUMOCTH (PU3UYECKHX BEIWYUH B BHJIC
TabnuIl U rpauKoB, AEIATh BEIBOABI 1O PE3YyJIbTaTaM MCCIEI0BaHU; COOMIOAATh MpaBUiia
0€e30MacHOro TpyJa MpH NPOBEACHUH UCCIIECIOBAHUN B paMKax yueOHOTO SKCIEPUMEHTA,
y4eOHO-UCCIIEeIOBATEIbCKOM M MPOEKTHOM  JIESITENIbHOCTH C  HCMOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOMCTB U TAOOPAaTOPHOrO 000PYAOBAHNUS; PEIIaTh PaCUETHBIE 3aaun
C SIBHO 33JIaHHOM (PU3NYECKON MOJIETBIO, UCTI0JIBb3YA (PU3UUECKUE 3aKOHBI M PUHIIMIIBI, Ha
OCHOBE aHaJIM3a YCJIOBHUS 3a/1a4l BRIOUPATh (PU3NUECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE
BEJIMYMHBI U POPMYJIIbI, HEOOXOUMBIE ISl €€ pelleHuUs], TPOBOAUTH PACUETHI U OLIEHUBATH
pPEAIbHOCTh TOJTYYEHHOTO 3HAa4YeHHUs (PU3NYECKOW BEJIMYMHBI; PEIlaTh KaueCTBEHHBIC
3a/layy: BBHICTPAMBATh JOTUYECKHA HEMPOTHUBOPEUUBYIO LIETIOUYKY PACCYXKACHUI C OMOpOn
Ha U3YYEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;



UCIOJIb30BaTh MPHU PEIICHUH YYEeOHBIX 3a7a4 COBPEMEHHbIE HH(OpMaIMOHHBIE
TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUHN U TIPEICTABICHUS yueOHOU
U HAy4YHO-TIONMYJSApHOM HHQOpMalMM, TMOJYYEHHOM M3 pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOTydyaeMyto HH(OPMAIINIO; O0BSICHATH MPUHIUIIBI IEHCTBUS
MaIluH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCJIOBHS HX O€30MacHOro
HCIIOJIb30BaHUsI B MOBCEIHEBHOW >KM3HUW; MPUBOJIUTH MPUMEPHI BKJIAa/la POCCUUCKHUX H
3apyOEKHBIX yUEHBIX-QU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB
OKPY’KAIOLIEr0 MHUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI; UCIIOIb30BaTh TEOPETUUECKUE
3HaHUA TO (U3MKE B TMOBCETHEBHOW JKMU3HHM sl obOecriedeHHsl O€30MacHOCTH TpHU
oOparnieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMU, JIJISi COXPAHEHUS 310POBbS U
COOJII0/IEHUS HOPM KOJIOTUYECKOI0 MIOBEICHHSI B OKpY:KatoLIeH cpezie; padoTaTh B IpyIiIe
C BBIMOJIHEHUEM pPAa3IMYHbIX COIMAIBHBIX pOJEH, IJIaHUPOBaTh pabOTy TPy,
palMOHAIIBHO  paclpenesarh OO0sA3aHHOCTH M IUIAaHUPOBATHh  JIESITENIBHOCTH B
HECTAaHJAPTHBIX CUTYyalMsX, aJEKBAaTHO OLEHWBATH BKJAJ KaXIOI0 M3 YYaCTHUKOB
IpynIbl B pelIEeHUE paccMaTpUBaeMOil POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposere)
Ne o/ o0pa3oBaTe/ibHbIE
MPOrpaMmmbl Konrtposasbnbie | IlpakTuyeckue
Bcero pecypchl
padoThI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edso0.ru/7f410f72
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 KuHematnKa 5 https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.2 HAnnamuka ! https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7§410f72
Hroro 1o pasneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun

9

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

3.2 OCHOBBI TePMOZIMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmorexa [IOK
3.3 ®dazoBble IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6mmoreka [IOK
41 OneKTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubnnoreka [JOK
4.2 Pa3IMYHBIX cpesax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoanuecTBo yacos DJIEKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbre)
e NporpamMMalI Beero Konrpounubie | IlpakTuueckue odpa3oBaTelbHbIE
paboThI pa6oThbI pecypeel
Paznen 1. QJIEKTPOJAUMHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas Bbu6moteka [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmmnoreka HOK
2.1 KoJIeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnmnoreka HOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
2.3 Onruxa 10 3 https://m.eds00.ru/7f41c97¢
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEeHThl KBAHTOBOUM ONTHKHU 6 ]r?tptlgsnll;lr(r)]Tee(;(sa:)(])lr(S/I?f 41c97¢
4.2 Crpoenue aToma 4 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.3 ATOMHOE 5/1p0 5 https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 E;ISSJ?/I//I;?:;(;ESII;MRWC
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnunorexa LIOK
6.1 Obobmaromee nosropeue 4 https://m.eds00.ru/7f41c97¢
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 10 I[TPOT'PAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC

KouunyecTBo 4yacoB JJIeKTPOHHbIE
Ne T Jlata uudgposbie
w/n €Ma ypoka Beera Konrtpoabhbie | IpakTuueckne | psyuenns oOpa3oBaTe/ibHbIE
r
pa6oThbI paboThbI pecypebt

®du3nKka — HayKa O PUPOJIE.

1 HayuHble METO/IbI IO3HAHUS 1 brbmorexa LIOK
OKPY/KAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢uzuku B

) (OopMHUPOBAHUN COBPEMEHHOM ) Bu6moreka [OK
HAay4YHOH KapTHHBI MUDA, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO Bu6nuorexa [IOK

3 nBrDKeHus. Ilepemenenue, CKopocTs, 1 https://m.edsoo.ru/ff0c3508
YCKOpEeHHue
PaBHOMEpHOE ITPAMOJIMHEWHOE bubnuoreka [IOK

4 JIBUYKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE bubnnorexka [JOK

5 JIIBIOKEHNE 1 https://m.edsoo.ru/ff0c372e
CBoOogHoe masienue. Y CKopeHue bubmuorexa [JOK

6 CBOOOIHOTO MaIeHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JBHKEHME MATEPHATHLHON TOUKH O 1 Brbmorera [IOK
OKPYIKHOCTH https://m.edsoo.ru/ff0c3ada
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[IpuHnun otHOCHUTENBHOCTH [ anmunest.

bubmuoreka [JOK

WNuepuuanbHble CUCTEMBI OTCYETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 CYNEPIIO3MIMHU cUil. BTOpoii 3aKoH bu6morexa [HOK
HBI0TOHA /TS MATEPHATBHOH TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akon HerotoHa nst bu6mmoreka [IOK

10 MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpHOTO TsaroTeHus. Cua

11 TsoxecTH. IlepBas KocMuuecKas bubmorexa [HOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK

12 Telna https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappuument tpenus.

13 Cuuta CONPOTHBIIEHUS TP JBHXKEHUH bubmorexa [HOK
Tella B SKUIKOCTH MM Fase https://m.edsoo.ru/ff0c3f76
[TocTymarenbHOe U BpamaTesbHOE

1 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. Bu6miorexa IIOK
Mowment cunebl. I1ne4qo cuibl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElIa
NMnynbsc MmaTepuaibHON TOYKH,

15 CHUCTEMBI MaTepUATBHBIX TOUCK. Bu6miorexa [OK

NmMnynbe cunbl. 3aKOH COXpaHEHUs
HMITyJbCa. PeakTuBHOE IBH)KEHHE

https://m.edsoo.ru/ff0c43d6
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Pabora 1 MOIIIHOCTE CHJIBL.

Kunernueckast sHEprus MarepuaabHON
ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPrUuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTrenumanpHas SHEPTHUsL.

bubmuoreka [JOK

[ToreHnmansHast SHEPTHSI YIIPYTO
neGopMHUPOBaHHON NIPYKUHBIL.
[TorennmansHast SHEPrUs Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnmansHbIe ¥ HEMOTEHIIUATbHEIC
cuiibel. CBsA3b pabOTHI
HETIOTEHIMATBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKON YHEPTHH CHCTEMBI TeIl.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

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

19

JlaGopatopHnas pabora
«HccnenoBanue cBs3u pabOThHI CUIIBI C
M3MEHEHHEM MEeXaHUUYECKOU IHEPTUU
TeJa Ha MPUMEpEe PacTsKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHOKHHETHICCKOU TEOPHH.
bpoynoBckoe nmxkenue. uddys3us

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2
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XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEH 1
TBEPABIX TEJ

23

Macca monekyn. Konnuectso
Bemtectra. [locTostHHas ABoraapo

24

TenoBoe paBHoBecue. Temneparypa
u e€ nu3mepenue. Illkana remneparyp

Lenbcus

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOcoiroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE

MenpeneeBa-Knanelipona

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3axoH JlanpToHa. ['a30BbIE 3aKOHBI

28

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH MEXKIY
napameTpamMH COCTOSIHUS
Pa3pexeHHOT0 ra3za

29

M3onporiecchl B €ambHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e



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

BuyTpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
criocoObl e€ n3mMeHenus. Konmgectro

30 bubmuoreka [JOK
TeIUIOTE! M padoTa. Buyrpennsz https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOTO HUJICATLHOTO
rasa

bu6mmoreka [IOK

31 Bujet Tennonepenatiy https://m.eds00.ru/ff0c5¢36
VY aenbHas TETUIOEMKOCTH BEIIECTBA.

32 KosnnyecTBo TEIIoTHI pu bubmorexa IIOK
Temonepeade. AnnuabaTHBIHA mpoLece https://m.eds00.ru/ff0c5c36
[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnnoreka [JOK

33 :
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heob6patumocTs nporieccoB B bubnuotexa [JOK
npupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TePMOJTUHAMUKU
[Ipunuun nevictus u KIIJ[ rernnoBoit bu6nmoreka [JOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KII{
DKOJOrH4ecKHe MpoOIeMbl

37 TETIOPHEPTETHKH

38 O6o0maromuii  ypok «MomekymsipHast bubmuorexa [JOK

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938
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KontponbHas pabGora mo Teme

39 «MonexynspHas ¢pusuka. OCHOBBI Bubsmorexa [IOK
TEPMOIHHAMHKH https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL. bubnmoreka [JOK

40 Hcnapenue u KumeHue https://m.edso00.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIIbHAS

41 BJIQKHOCTB BO3/yxa. HachIeHHBI#H Bubsmoreka [IOK
nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminyeckue u

2 aMoP(bHLIe Tena. AHU30TPONUs BuGnnorexa LIOK
CBOHCTB KpHCTaI0B. Kumkue https://m.edso0.ru/ff0c65f0
Kkpuctaibl. COBpeMEHHbIE MaTepHaIbI
[naBneHue M KpUCTATUIU3ALIMSL.

43 V nenbHAs TEMI0TA TUIABICHHA. bub6morexa [OK
CyGnumas https://m.edsoo.ru/ff0c6708

bu6nmoreka [JOK

a4 YpaBHeHHE TEIUIOBOro daanca https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tel. DIeKTPUUECKUI bubnunoreka [JOK

45 3apsan. JlBa BUa SJIEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3apsI0B
[TpoBOAHWKY, TUIIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHHSI bub6morexa IIOK

SJICKTPHUYECCKOTO 3apsaaa

https://m.edsoo.ru/ffOc6bcc
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BsaumopeiictBue 3aps/10B. 3aKOH

bu6mmoreka [IOK
47 . i i
Kynona. Toueuniit snexTpueckuii https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
48 nosis. [Tpunnun cyneluanomupm Bu6morexa IIOK
BIICKTPUYCCKUX TOJICH. JInHIH https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaGota cui 31eKTpocTaTuuecKoro
49 nostst. [Torennman. PasHocTh bubmorexa [IOK
IIOTEHITHATOR https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUANEKTPUKH B
50 3JIEKTPOCTATHYECKOM IOJIE. Brbmmorexa LIOK
JIHoMeKTpHYECKas IPOHHIIAEMOCTD https://m.edsoo.ru/ff0c7018
. bubnuotexa [JOK
o1 AnekTpoémKocTb. KonzaeHncarop https://m.edso0.ru/ff0c7126
DNeKTPOEMKOCTD MIOCKOTO
52 KOHJIEHCATOPa. DHEPIHUS 3apSKEHHOTO Bubnmorexa IIOK
KOHIEHCATOPA https://m.edsoo.ru/ff0c72c0
JlabopaTtopHas pabota "M3mepenue
53 AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIUIT NENCTBUSA U TPUMEHEHNE
e KOH/JIEHCAaTOPOB, KOIMPOBAIBHOTO

amnmnapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUYECKAs 3alIUTa.
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3azemIieHue AIIEKTPOIpruOOpPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspxenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Lenu

56

HOCJ’IeI[OBaTCJ'ILHOG, mapaajIeJIbHOC,

CMCHIAHHOC COCANHCHUC ITIPOBOAHHKOB.

Jlaboparopuas padota «3yueHue
CMEIIaHHOTO COCTMHEHHSI
PE3UCTOPOBY

0.5

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

57

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 171 OJTHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nctounnka TokKa u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAS MPOBOJUMOCTb TBEPABIX
METaJJIOB. 3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXITPOBOANMOCTD

60

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
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[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTh. CBOMCTBa

bubmuoreka [JOK

61 p—n-nepexoza. IlonynpoBoHNKOBBIC https://m.edsoo.ru/ff0c84ae
PUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaX U

6 pacrmiaBax 3JIeKTPOIUTOB. Bu6mnoreka LIOK
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTpUYECKHUM TOK B raszax.
CaMoCTOSTEIIbHBIN 1 Bbu6nunoreka LIOK

63 . :
HECAMOCTOSTENIbHBIN paspsa. MosHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DnexTpuyeckue nprudopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE Bu6morexa LIOK

64 npuMeHenue. I1pasuna TexHukn https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o06maromuit ypok bubnunorexa [JOK

65 «DNEKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonrtponsHas pabora no teme

66 «Onekrpocratuka. ITocTosHHbIH BuGmuorexa [JOK
NEKTpHIecKuit TOK. Toku B https://m.edso0.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PezepBHblil ypok. KonTposbhas pabota bubnuorexa [IOK

1o Teme "DieKTpoaguHaMuKa"

https://m.edsoo.ru/ff0c8c56
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PezepBHbIil ypok. O000marOmuil ypok

bu6mmoreka [IOK

68 o temaM 10 kiiacca 1 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O
I[MPOT'PAMME 68 4 4
11 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne Tlata mudposbie
w/n Tema ypoka Beero Kourpoabnbie | IIpakTuyeckue H3yueHHs o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
[TocTosiHHBIC MATHUTBHI U KX
B3auMoO/ieiicTBHE. MarHuTHOE T0JIE. Bu6muoreka [JOK
1 Bexrop MaruuTHO# HHAYKUMHK. JIHHUK 1 https://m.eds00.ru/ff0c9778
MarHUTHON WH]TYKITUU
MarauTtHoe 1ose MPOBOJHHKA C
) TokoM. OmbIT DpcTeaa. 1 Bub6mmoreka LIOK
B3anmopeiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3ydeHue bubnuotexa [JOK
3 MAarHUTHOTO NOJIL KaTyIIKH C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
4 JlabopaTopHas pabota L L Bubmmoreka LIOK

«HccnenoBanue nenucTBUSI
IIOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9ac0
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JlelicTBME MarHUTHOTO TTOJIS Ha
JBUKYILYIOCS 3apSKEHHYIO YaCTHUILY.
Cuna Jlopenna. Pabota cuibl
Jlopenua

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc9df4

DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C
MHIYKIWU. 3aKOH 3JIEKTPOMarHUTHOM

nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

bubnuoreka [{OK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIIEHUE
camonHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bubmmoteka IIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII,
WHIYKINOHHAs N1eYb

10

Ob6o6maromuit ~ ypok  «MarHutHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSDY

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82
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11

KontponbHast pabora o Teme
«MarautHoe 1oJI€.
DJIeKTpOMarHuTHasK UHITYKITUS

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXAHUUECKHE
KosieOanus. ['apMoHHUYECKHEe
KoJIeOaHus. Y paBHEHUE
rapMOHHMYECKHUX KOJICOaHUH.
IIpeBpaienue s3uepruu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MaJbIX KOJICOaHMIA Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChl IPy3a»

14

Koneb6arenbHblit kKoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820

OJICKTPOMArHUTHBIC KoJieOaHHS B
nACaJIbHOM KoJie0aTeTbHOM KOHTYPC.
Amnamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUH B UACATBHOM
KOJIe0aTeIbHOM KOHTYpE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4
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[IpencraBiaeHne O 3aTyXaroOIINuX
KoyieOaHusX. BoIHyKIeHHBIC
MeXaHu4yecKue Kojebanus. Pezonanc.
BBIHY)KI[CHHLIG BHGKTpOMaFHI/ITHBIe
KoJIeOaHMs

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbIit Tok. CUHYCOUJATBHBIN
NepPEeMEHHBII TOK. MoIHOCTh
MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JEeICTBYIOIIeE 3HAYCHHE CUJIBI TOKA U
HANPSDKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepegava u norpedieHue
3JIEKTPUYECKON IHEPTUU

19

VY CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOT0 TOKa, JTIMHUI
AJIeKTpoIiepeaayd

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPIUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
KU3HU

21

Mexannueckue BOJIHBI, YCJIOBUA
pactpoctpanenus. [lepuoa. CkopocTh
pacIpoOCTpaHCHHS U JITTHHA BOJIHBI.
HonepequIe U IPpOAOJIbHBIC BOJIHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54
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3Byk. CkopocTb 3ByKa. ' poMKOCTh

bubnunoreka LIOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEeKTPOMarHUTHBIE BOJIHBI, HX

23 CcBOlicTBa U cKOpOocTh. Ilkana Bubmorexa IIOK
EKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
[TpuHIMIIBI paTHOCBSI3U U

24 TeneBueHus. Pa3Butue cpeacTs
cBsa3u. Paguonokanys
KonTtponsnas padora «Konebanus u Bbu6moreka [JOK

25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonurHENHOE pacpoCTpaHEHUE

26 CBETa B OJJHOPOJIHOM cpejie. Bu6morexa LIOK
Toueunslii ICTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI

27 oTpaxenus csera. [loctpoenue bubnmoreka [IOK
W30GpaKEHH il B TIOCKOM 3epKae https://m.edsoo.ru/ff0cd4e0
[Tpenomnenue csera. I[lonHoe

- BHYTpEHHee oTpaxeHue. [IpenenbHblii Bu6mmorexa [IOK
YTOJI TOJTHOTO BHYTPCHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHUS
JlaboparopHas pabora «M3mepeHue bubmmorexa [JOK

29 [IoKa3arelis MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a

30 JIunzel. [Toctpoenne n300pakeHHid B bubmmoreka [JOK
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nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue TuH3bI

https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnas pabota
«Hccnenosanue cBONUCTB
M300paKCHHUH B JIMH3AX»

32

Hucnepcus csera. CI0XKHBIH COCTaB
6enoro csera. L{Bet. JlabopaTopHas
pabora «Habintonenue aucrepcuu
CBETa»

33

WnTepdepennus ceera. Judpakuus
cera. JluppaknuonHas pemeérka

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

HOHepeqHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

bubnuoreka [{OK
https://m.edsoo.ru/ffOcf02e

35

OnTryueckue npudOpsI U yCTpoicTBa U
yCIIOBUS UX 0€30MacHOr0 NPUMEHEHUs

36

FpaHI/II_IBI MNPUMCHUMOCTU

KJIaCCUYECKON MEXaHHUKH. HOCTy.]'IaTBI

CHeuaJIbHOM TCOpHHU
OTHOCHUTCIIBHOCTHU

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

3amenJieHHe BpPEMEHH U COKpaIlleHUe
JUIMHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN

yacTuilbl. CBSI3b MacChl C YHEPTUEN U
MMITYJIbCOM. DHEPIus MOKOS

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68
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KoHnTtponbHas pabora «OnrTuka.

39 OCHOBBI CIIENUATBLHOM TEOPHH BI’I@?HOTeKa LHOK
OTHOCHTCIIEHOCTIY https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyina Ilnanka. DHeprus bubmuorexa [IOK

40 Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U UCCIICIOBAHUE

41 dororddexra. OnbiTer A. T brbmorexa [IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddekra. YpaBHEHHE
42 Oiinmreitna st porodaddexra. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodpdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XuMuueckoe IeiCTBHE bubnmoreka [IOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
MpPaKTUYECKOe TPUMEHEHHE:
44 dboTornemMeHT, GOTOATIUHK,
COJIHEUHas OaTapesi, CBETOIUO/
Pemenue 3agad mo teMe «DJI€eMEHTHI but6mmorekxa [IOK

45 KBAHTOBOM OIITHKI)Y https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. ONBITHI

46 P b ) but6mmorexa [IOK

e3epopaa mo paccessHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHast Mojienb aToMa
bubnunoreka LIOK
47 [Toctynatel bopa

https://m.edsoo.ru/ff0dOafa
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Wznyuenue u norsuoiieHnue GOTOHOB

48 IIpH IIEPEXOJIE aTOMA C OJHOTO YPOBHS But6mmoreka [IOK
SHEPrUH Ha PYroif. BUjibi CIEKTPOB https://m.edsoo.ru/ff0dOafa
BoanoBsie cBoicTBa YacTull. BoJIHBI

49 ne bpoiins. KopryckyaspHOBOIHOBOM bubnmorexa LIOK
nyanusm. CHOHTAHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3JTyYCHHE
OTKpBITHE PATHOAKTUBHOCTH. OTBITHI

50 Pesepdop/a 1o onpeeaeHuio cocTaBa Butmorexa [IOK
PATHOAKTHBHOTO H3ITydeHH s https://m.edsoo.ru/ff0d0fd2
CsoticTBa anbda-, 6era-,
ramMmman3inydeHus. Brnusaue

51 pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA ¥ HEUTPOHA.

52 N3otonsl. Anbda-pacna. bubmuoteka [IOK
ONEKTPOHHBINA U MO3UTPOHHBIN https://m.edso0.ru/ff0d1162
Oerapacnan. 'aMmma-u3inyyeHue
DHeprus CBSI3U HYKIIOHOB B SJIpe.

SnepHble peakunu. S nepHbIil peakTop.
53 [TpoOnemsbl, TepCIEeKTHBHI, bubmmoreka IIOK

AKOJIOTUYECKHUE ACIEKThI SAEPHOM
SHEPreTUKHU

https://m.edsoo.ru/ff0d1356
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54

DeMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErucTpaluy FIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTalIbHbIE
B3auMoencTBUA. ENUHCTBO
bu3nUeCcKOil KapTUHBI MUPa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro He6a. Co3Be3nus,
SApPKUE 3BE3/bI, INIAHETHI, UX BUIUMOE
nemxkenne. ComHeyHas cucreMa

56

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
NIOCJIE0BATENBHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sBostonnu CosHIA U 3BE3]1

58

Mieynsiii [1yre — Hama I'anakTuka.
[Tonoxenne n nBmxenne ConHua B
lNanmaxrtuke. 'anaktuku. YEpHbIE NBIPBI
B JJpax rajakTHK

59

Bcenennas. PazOeranue rajlakTuk.
Teopus bosnbuioro B3peiBa.

PenukroBoe uznyuenue.
Meraranaktuka

60

Hepemennsie mpo6ieMbl aCTpOHOMUH
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61

KonTponbHast pabora  «IJIEMEHTHI
ACTPOHOMHMH U aCTPOPUIUKI»

62

O6o06matromuii ypok. Poib ¢pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GHU3MKKM U ACTPOHOMUH B
COBPEMECHHOW HAyYHON KapTHHE MUPA

64

O6o6mraromuii ypok. Ponb
¢du3ndeckoit Teopun B GOpMUPOBAHUA
NpeACTaBICHUN 0 HPU3NIECKOI
KapTHHE MHpa

65

O6o0matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IIPECTaBICHUN
0 MpUpoe

66

Pe3zepBHBI ypok. MarHuTHOE 110JIE.
DJIEKTpOMarHuTHask UHIYKIUS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIIbHOCTH




Pesepnbiii ypok. KBanToBas pusuka.

68 DIIeMEHTHI aCTPOHOMUY U 1 bubmoteka [IOK
acTpOPHU3UKH https://m.edsoo.ru/ff0d1784
OBHIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

o ®muka, 10 xmacc/ MskumeB [.5., byxosneB b.b., Corckuit H.H. mon
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHICHHe»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/
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