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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE IOJIOXKEHUH U TPeOOBaHUMN K pe3yJibTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MporpamMmsl, npeactaBieHHbIX B PI'OC
COO, a Ttakxe c yu€toMm ¢enepanbHOil paboueld mporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY IIpenojaBanus yueOHoro npeamMera «dusuka» B 00pa30BaTEIbHBIX
opranmsanusax  Poccuiickon — @Pexepanuy, — peAM3yIOIIMX  OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBlI€HO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOydvatromuxcs 10—-11 kmaccoB mpu
oOyueHMM uX (@u3nke Ha 0a30BOM YypOBHE HAa OCHOBE CHUCTEMHO-
NesATeNIbHOCTHOrO — moaxoxa. Ilporpamma 1o  (uU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEMBbIM JHUYHOCTHBIM, MPEAMETHBIM U
METanpeaMETHBIM pe3yIbTaTaM 00yUYEHHs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh
peanu3aluyd  MEXNPEIMETHBIX CBA3€d (U3HKKM C €CTECTBEHHO-HAayYHBIMU
y4eOHbIMU TpeAMeTaMU. B Hell omnpenensroTcss OCHOBHBIE LETU HW3Y4YEHUS
(U3MKKN Ha ypOBHE CpeAHEro O0LIero 0Opa3oBaHus, JIAHUPYEMbIE PE3YJIbTaTh
OCBOEHHUSI Kypca (DPM3MKH: JMYHOCTHBIC, METAlpeAMETHbIC, NMpeaMETHbIEC (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e IUIAHUPYEMBIC peE3YyJbTaThl OCBOEHUSA Kypca (Pu3nku Ha 0a30BOM

YPOBHE, B TOM UYHKCJI€ IPEAMETHBIE PE3yJIbTAThI [0 roj1aM 00yUEHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHaX MPHUPOAbI, BBICTyHas B
KauecTBe y4dyeOHOro mnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawmem wupe. IlIkonpHBIT Kypc (Quukm —
CUCTEMOOOpa3yIoIMii 111  €CTEeCTBEHHO-HAYYHBIX Yy4YeOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBICHMI,
U3y4aeMbIX XUMHEH, Ouosioruei, usznueckoil reorpadueil U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpeneisieT
XapakTep M pa3BUTUE Pa3HOOOpA3HBIX TEXHOJOTUHA B cdepe SHEepreTHKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHHUSI HOBBIX MaTEPUAIOB C 3aJaHHBIMU
cBOMCTBaMH H JApyrux. HM3yueHue (QPU3UKUM BHOCUT OCHOBHOM BKJIaa B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa O0OydYarolmuxcsi, B
(¢opMupoBaHHE yMEHHH TNPUMEHSATh HAY4YHBIM METOJA TO3HAaHUS IMpH
BBIMOJTHEHUH UMU YYEOHBIX UCCIIeI0OBAaHUI.



B ocHOBy Kkypca ¢Qu3uku Iisi YpOBHsSI CPEOHEro oO0IIero oOpa3oBaHHUs
IOJIOKEH PsI WIEH, KOTOpble MOYKHO pacCcMaTpUBaTh Kak IPUHIMIBI €ro
MTOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SABISIETCS JOTMYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIHOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (U3HKH
o0beMHEH BOKPYr (u3Mueckux Tteopuil. Bemymmm B Kypce sBIseTCS
(dopMupOBaHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJIe.

Hoesn eymanumapuzayuu. EE peanuzanus NpeAnonaracT HCIOIb30BaHUE
I'YMaHUTAPHOTO MOTEHIHANIa (PU3UYECKON HAayKHU, OCMBICIEHUE CBSI3H PA3BUTHS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXkKe C MHPOBO33PEHUYECKHMH,
HPAaBCTBEHHBIMH U 3KOJIOTMUYECKUMHU ITPOOIIeMaMu.

Hoesa npuxnaownoti Hanpasenennocmu. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKMX M TEXHOJOTHYECKHX
MIPUIIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEp)KaHusl, MOCBSIIEHHBIX SKOJIOIMYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHUKHU U TEXHOJOTHH, a Takke 00CYKICHUS
npoOjeM  palMOHAIBHOIO  NPHUPOAOIONB30BAHUA M IKOJOTMYECKOMN
0€30MacHOCTH.

Crepx’HEBbIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBaHus ABISAIOTCA uznueckue Teopuu (hopMupoBaHUe MPEACTABICHHUMN O
CTPYKTYpe MOCTPOCHUS (PUZNYECKON TeOpUH, poiiu (PyHIAMEHTAIbHBIX 3aKOHOB
¥ TIPUHIMIIOB B COBPEMEHHBIX NPEIACTABICHUAX O MPHUPOJAC, TPaHMUIIAX
MPUMEHUMOCTH TEOpUH, IJIsl OMUCAaHHUS €CTeCTBEHHO-HAYYHBIX SIBICHUH W
IIPOIICCCOB).

CucTeMHO-ESTEIbHOCTHBIA TOJIX0J B Kypce (U3UKH peanu3yercs
NpeXJIe BCEro 3a CYET OpraHu3aldd SKCHEPUMEHTAIBbHON N1eATeIbHOCTU
oOyuaromuxcs. s 6a30Boro ypoBHsI Kypca (PU3MKH — ATO HMCIOJIH30BAHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA0OPATOPHBIX
paboT, KOTOphle B mporpamme 1o (u3uKe OOBEIUHEHBI B OOMIMNA CITHMCOK
YUEHUYECKUX TMpPaKTUUYEeCKUX paboT. BeineneHne B yKa3aHHOM IEpEYHE
71a00paTOPHBIX PadbOT, MPOBOAUMBIX JIJIi KOHTPOJIS U OLEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMu  0Opa30oBaTEeNbHOTO TMpolLecca HUCXOIs U3  OCOOEHHOCTEH
IUTAHUPOBAHUSA W OCHallleHus kaOuHera ¢usuku. [Ipu 3TomM obecneunBaercs
OBJIaJIcHHE OOYYaIOIMMUCS YMEHHUSIMHU MPOBOAUTH KOCBEHHBIE H3MEPEHMS,



UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M MOCTAHOBKY OIIBITOB IO
IPOBEPKE MPE/I0KEHHBIX TUIIOTE3.

Bonwioe BHUMaHWE yIEISETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3amad. [Ipu sTOM 11t pacUETHBIX 337124 IPUOPUTETOM SIBIISTFOTCS 3a/1a4 C SIBHO
3alaHHON  (PU3UYECKON MOJENbIO, TO3BOJISIIONINE MPUMEHSITh W3yUYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, Tak U UHTErpUpys
3HaHWS W3 pa3HBIX paszaenoB. J[Isg KadecTBEHHBIX 3agad MPUOPUTETOM
SBJISIFOTCS  3a7aHUsl Ha OOBSICHCHUE TMPOTCKAHUS (PU3UUYECKUX SIBICHUN U
MIPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyrolue BpIOOpa (GU3MUECKOW MOJIETH
JUTSI CUTYalliy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOecIleueHuI0 y4dyeOHOro rmpoiecca 0a30BBI YpOBEHb Kypca
bU3UKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUsl JOJDKEH H3Yy4aThCs B
YCIIOBUSX MPEIMETHOTO KaOuHEeTa (PU3KUKHU UM B YCIOBUSIX MHTETPUPOBAHHOTO
KaOWHeTa MPEIMETOB €CTeCTBEHHO-HAy4YHOro Hukia. B kabuHeTe Qu3nku
JIOJDKHO OBITh HEOOXOJAMMOE JIa0OpaTOpHOE OOOPYJIOBAaHUE JIJISl BBHIMOTHEHUS
yKa3aHHBIX B TporpamMme 1o (GU3MKE YUCHHYECKUX MPAKTHICCKUX pPaboT u
JEMOHCTPAIIMOHHOE 000PY/TOBaHHE.

JlemoHCTpaliuoHHOE 000py/I0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH M 00€CIeYrMBaeT MOCTAaHOBKY
MEPEUYNCIICHHBIX B TIPOrpaMMe M0 (PU3MKE KIFOYEBBIX JIEMOHCTpAIUil s
HCCICAOBAHUS HW3Y4aeMbIX SBJICHUH W  TPOIECCOB, OMIUPHUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGoparopHoe oOOpyIOBaHHE IS YYEHHUCCKHUX NPAKTHUUECKUX padoT
dbopMupyeTcsl B BUJIE TEMAaTUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydJarommuxcs. TeMaTHdecKkue KOMITJICKTHI
71a00paTOpHOTO O0OPYIOBAHUS JOJDKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U ITU(POBBIX TPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
M3MEPUTEIILHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TIEJISIMU H3y4eHUs PU3UKHU B 00111eM 00pa30BaHUM SIBIISIFOTCS

e (opMupoBaHue HMHTEpeca W CTPEMJICHHUS OOYYArONIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJILI, PA3BUTHE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJe TMO3HaHUS W
dbopMHpOBaHNE HCCIACAOBATEILCKOTO OTHOMIICHUS K OKpPYXaIOUUM
SIBJIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yJjbTaTa H3yYCHHSI
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;



(GopMupoBaHne yMEHUH OOBACHATH SBIECHHUS C HCIOJIb30BAaHUEM
(u3nyecKuX 3HaHUH U HAYYHBIX JI0Ka3aTEIbCTB;

(dopMupoBaHrE TPEICTABICHUNA O poU (PU3UKHU AJIA Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTiKkeHUe TUX 1elield 00eCIeYBAETCsl PEIIEHUEM CIICTYIONINX 3aa4 B
npoliecce M3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

npuoOpeTeHUEe  CUCTEMBl  3HaHMKA 00  o0mux  (U3MIeCKux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpPHUAX, BKJIIOYAsd  MEXaHHKY,
MOJICKYJIIPHYIO (U3HKY, JJICKTPOJWHAMUKY, KBAHTOBYIO (U3UKY U
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHUpoBaHWE YMEHUW TPUMEHSATH TEOPETHUUECKHE 3HAHUA IS
OOBsCHEHHMST (PU3NYECKUX SBICHUW B TPUPOJAE W JUIA TPUHSATHUS
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HMU;

OCBOCHHE CIIOCOOOB pEIICHUsI Pa3jIMYHbIX 3a7a4 C SBHO 3aJaHHOU
du3nueckoil MOJIENbI0, 3a]ad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIILHOE
co3nanue GuU3NUeCKo MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;
MOHUMaHue (PU3NUECKUX OCHOB M TPUHITUIIOB JIEHCTBHUS TEXHUYCCKUX
YCTPOWCTB W TEXHOJOTHYCCKUX TMPOIECCOB, WX BIHSHUSI Ha
OKPY>KaIOIIYIO CpENy;

OBJIAJICHUE METOJaMU CaMOCTOSATEILHOTO TJIAHUPOBAHUS U TIPOBEICHUS
(GU3HYECKUX SKCIIEPUMEHTOB, aHAJIN3a U WHTEPIPETANA HHPOPMAIIUH,
OTIpEeICJICHHS JOCTOBEPHOCTH MOJYYEHHOTO PEe3yIbTaTa;

CO3JaHWEe  yCIOBUW  IJI1  Pa3BUTHS ~ yYMEHHH  TPOEKTHO-
MCCIIEIOBATEIILCKOM, TBOPUECKOU JIESITEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPETHErO OOIIEro
obOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipenyaraemeiii B mporpamMme 1o (U3MKe TMEpeuYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX PalOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENh JEIaeT BHIOOP
MPOBECHHS JTabOpPaTOPHBIX PabOT M OMBITOB C Y4YETOM HWHIWBHIYATHHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupozae. Hayunesle METONBI MO3HAHUSA OKPYKAIOIIETO
mupa. Ponp »3kcrepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHMS TMPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MonennpoBanue pU3NYECKUX SIBICHUN U MpolieccoB. HayuHble rumoTespl.
dusuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [[pUHIIMIT COOTBETCTBHUSI.

Ponb 1 MecTo ¢pu3uku B OPMUPOBAHUU COBPEMEHHON HAy4YHOH KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBbIE U3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMxeHHE. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. Tpaekropusi.

[Tepememienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAss CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOCKIIUU HA OCH CHUCTEMbl KOOPJUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHE. | paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U IEepEeMEIICHUS
MaTepUAIbHOM TOYKH OT BPEMEHHU.

CBobOoHOE TIafieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuueitnoe nBuxeHue. JIBIKEHHME MaTEpUAIBHOM TOYKH TIO
OKPY>KHOCTH C IIOCTOSSHHOM 10 MOJYJIK CKOPOCTBbIO. YTJOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yacrora oOpamieHus. LleHTpocTpemMuTeabHOE
YCKOpPEHHUE.

TexHuyeckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEeaayn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTePUCTHUK JBUKCHHUS.

[IpeobpazoBanyie ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tamenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJl YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hamnpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamoptsie pabomuol

N3ydyenne HEpPAaBHOMEPHOTO JABMIKEHHsS C  LEIBIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUSI MEXYy NyTAMHU, MPOUICHHBIMU TEJIOM 3a
IIOCJICIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutenvbHOCTH [amunesa. Ilepseii  3akoH  Hbrotona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca Ttenma. Cwuna. IlpuHnmn cynepno3unuu cwi. BTopoil 3akoH
Herorona mng wmarepuanbHOM TOYkM. Tperudt 3akoH Herorona s
MaTepUaIbHbIX TOYEK.

3akoH BcemHupHOro TaroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Buapl TpeHus (MOKOs, CKOJIbKEHUsA, KaueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuiia TpeHHs CKOIBKEHHS U cuia TpeHus nokos. Koaddurment
TpeHus. Cuia CONpOTUBIICHUS NIPU ABUKEHHUH TeJla B )KUIAKOCTH UJIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lmeuo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIA.

TexHn4eckne yCTpOWCTBA U IMPAKTHUYECKOE MPUMEHEHHUE: MOIAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CrioxeHune Cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.



CpaBHeHME CUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuyenue aBmKEeHUs OpyCcKa M0 HAKJIOHHOW IJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPY>KUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnenoBanne ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenus ¢ Mmexanuke

Nmmynbc MaTepHallbHOM TOYKHM (Tesa), CUCTEMbl MATEPHAIBHBIX TOYEK.

Nmnynbe cuiibl M1 UBMEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAHCHHUS HMITYJIbCa.
PeakTuBHOE OBHKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus maTepuaibHOW TOUYKU. TeopemMa 00 HW3MEHEHUU
KHHETHYECKOW SHEPTUH.

[ToTrennmanbHas DHEPIHUA. [ToTreHnmansHas DHEPrus  YIpyro
neopMUpPOBaHHOM MpyXUHBL. [loTeHIManbHas SHeprus Tena BOJIHU3U
ITIOBEPXHOCTHU 3EMIIH.

[loreHunanbHble U HeMOTeHIMalbHble  cuibl.  CBsi3p  paboOThI
HEMOTEHLIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM DHEPIMM CUCTEMBI TEIl.
3aKOH COXpAaHEHUSI MEXaHUYECKON DHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCcTpoucTBa U NPAKTUUECKOE TPUMEHEHHUE: BOTOMET, KOIIED,
IPYXUHHBII IMCTOJIET, IBUKEHNAE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa MOTeHIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne abCOMIOTHO HEYNPYTOro ynapa ¢ MOMOIIBIO0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnegoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHUYEeCKOU
SHEPIUH Teja Ha PUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. Mosexkyisipuasi pu3nka 1 TEepMOJIMHAMHUKA

Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUM U WX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmus. Xapaxrep



JOBIKEHUS M B3aMMOJCHMCTBHUSl YACTHI] BelleCTBA. MoJennu CTpPOEHHS Ta3oB,
KUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX
Mozener. Macca u pasmepsl Mosnekyi. KommuectBo BemectBa. IlocTosiHHas
ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. lllkana
temrneparyp Llenbcus.

Mogens wuzaeanbHoro Tra3za. (OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KHHETHYECKOW TEOPUHU HJCATBHOTO Ta3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa
CpEIHEW KWHETUYECKOM 3HEPTUM TEIUIOBOrO JBWXEHMS 4dactul rasa. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHE MeHzaeneeBa—
Kuaneitpona. 3akon J{anberona. M30mpoiiecchl B H€albHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BemlecTBa. ['paduyeckoe mpeACTaBICHHUE H3OMPOLIECCOB:
M30TepMa, U30X0pa, n3odapa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BELIECTBa, (oTorpauu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbiTel 110 U Y3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABHKCHHS.

Mopens onbita lITepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mogens, WIUTIOCTpUpYOIIas IPpUpOoay AaBICHHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HWJI€abHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXAYy  HapamMeTrpaMyd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHoebl mepmooOuHaAMUKU

TepMoanHaMHUuecKas CHUCTEMA. BuyTrpenHnss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M cmocoObl e€ wu3MeHenus. KoimuecTBo
TEIJIOTBI W paboTa. BHYTpeHHsIE 3HEprus OJHOATOMHOTO HJCAJILHOTO Tas3a.
Buapl Termionepenaun: TemonpoOBOAHOCTh, KOHBEKIIMS, U3TyYEHUE. Y A€IbHAsS
TEIUIOEMKOCTh BellecTBa. KOan4uecTBO TEIIOTHI ITPHU TEIIONEpeaaye.



[Tonsitue 00 ammabatHOM mporecce. [lepBhiii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre epBOro 3aKoHa TEPMOJAMHAMUKHU K U3ompoleccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamMuku. HeoOpaTtumMocCTh PO1IECCOB B IPUPOJIE.

TennoBble  mamuHbl. [IpUHIUMIIBI  AEWCTBHUS  TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MamnHaX. Koad@duiMeHT mosie3Horo
nevctBus TerioBod MammHbL. [{ukn KapHo m ero ko3pduimeHT moae3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOEC MNPUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEHN SHEPruM Tejla MPU COBEPIICHUU pabOThI: BBUIET
NpoOKK W3 OYTBUIKU TOJ ACHCTBHEM CXaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3menenne  BHYTpeHHEW  SHepruu  (TeMmreparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aaunabaTHOMY pPacCHIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue n kunenue. AOGCOIOTHAS
Y OTHOCUTEJbHAS BJIAXXHOCTHh BO3AyXa. HacellieHHbIM map. YaenpHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe teno. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTamioB. JKugkue kpuctamibl. COBpEMEHHBIE MaTEepUAIb.
[TnaBneHue u KpucTayu3anus. Y nefapHas Teriora miasiaeHus. CyomuManus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TOJIyYEHUSI COBPEMEHHBIX MaTEPHAaIOB,
B TOM YHUCJIE HAHOMAaTEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHusl v IJIABJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.



JleMOHCTpalus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
N3mMepenre OTHOCUTENBHOM BIAKHOCTH BO3/IyXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tela. DJEKTpUuecKuid 3apsa. J(Ba BHAA SIEKTPUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U TOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToudeuHbI 3IEKTpUYECKUN
3apsaa. Dnekrpudeckoe nose. Hanpspk€HHOCTB anekTpudeckoro nois. [Ipuaoun
CyHEepIIO3ULIAN ANEKTPUYECKUX MoJIeH. JIunuun HaIpPSHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

PaGora cun oanexrpocraruyeckoro mods.  [lorennman. PasnocTh
NOTEHUUANIOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
JvanekTpruyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckne ycTpoWCTBa M TMPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3eMJICHUE JJIEKTPOnpuOOpOB,
KOHJIEHCATOp, KOTIMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS SJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIM3AEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIN
MJIACTHH, PACCTOSHUS MEXITY HUMH U JUDJICKTPUICCKON MTPOHUIIAEMOCTH.

DHeprus 3apsKeHHOTO KOHAEH caTopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUUECKUM TOK. YCJOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [TocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji1s ydacTKa LETH.



DJIEKTPUYECKOE CONMPOTHUBJIECHUE. YJEIBbHOE CONPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
ANEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIAs CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOM) 3iekTpuueckoil 1enu. Kopotkoe
3aMBbIKaHHE.

DNeKTpoHHass MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS METAINIOB OT TeMmneparypbl. CBEpXIIPOBOJUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[lonynpoBonuuku. CoOCTBEeHHass W TNpUMECHas  MPOBOJUMOCTH
OJIynpoBoJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  paciuiaBax dJIEKTPOJMUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

OnexkTpudyeckuid TOK B razax. CamMoCTOSATENbHBIA U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpOMCTBA M IMPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETP,
BOJIBTMETpP, PEOCTAT, MCTOYHHMKM TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTUBIEHUS, BaKyyMHbIN
IUOJ, TEPMUCTOPbI U (HOTOPE3UCTOPBI,  MOITYINPOBOAHUKOBBIA  THOL,
rajbBaHMKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUSL.

3aBUCUMOCTh COINPOTHUBIICHMS LIWJIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUJIOLAIN TTIONIEPEYHOTO CEUYEHHs M MaTepuaa.

CmemanHOE COeIMHEHUE ITPOBOAHUKOB.

[IpsiMmoe wu3MmepeHue HNEKTpOABUKYIIEH Cuiabl. KopoTkoe 3amMbikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U IpOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne aneKTpoABMKYIIEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

HaOmronenue anexTposusa.

MexnpeaMeTHbIe CBA3H



N3yuenne kypca ¢pusnuku 6a30Boro ypoBHs B 10 kacce oCyleCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nonwsimus, CBI3aHHBIE ¢ H3YYEHHUEM METOJIOB HAyYHOT'O
NO3HAHMSI: SIBJICHUE, HAYUYHbIN (DaKT, Tunoresa, pu3nyecKas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, SIKCIIEPUMEHT, MOJIEIINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMbl YpaBHEHWH, JHHEWHas (yHKIuS,
nmapabona, rtunepOosa, uX TpadUKH U CBOKWCTBA, TPUTOHOMETPHUCCKHE
(GyHKIIH: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIMHM HA OCU KOOpPAMUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexaHumyeckoe IBWKEHUE B JKUBOW mpupozae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEIIOBOE
paBHOBECHE), JIEKTPUUECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEUIECTBA, MOJISIpPHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX T,
KUAKOCTEH M Ta3oB, JEKTPUUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

I'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMET.

Texnonozus: mpeodpazoBaHUE JABHKEHUHN C UCIIOIb30BAaHUEM MEXAaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJILIMIIHUKH, HMCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHE), ABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUA TOJYYEHHUsS COBPEMEHHBIX MaTEepUaJoB, B TOM YHCIE
HAaHOMATEPHUAJIOB, W  HAHOTEXHOJOTWH, DJIEKTPOCTAaTHYECKas  3aluTa,
3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
ANIEKTPOHArpeBaTebHbIe  MPUOOPBI,  DIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
rajibBaHUKaA.

11 KUIIACC

Paznen 4. DinekTpoguHaMuKa
Tema 3. Mazcnummnoe noje. I1eKmMpPOMAZHUMHAA UHOYKYUA
IlocTtossHHble MaruuThl. B3amMmoaelcTBHUE IIOCTOSIHHBIX  MAarHMTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHUM MarHUTHOM MHIAyKUMU. KapTuHa TWHUN MarHUTHOU
WHAYKIHAH TOJISI TOCTOSIHHBIX MarHUTOB.



MarHutHoe 1o0J€ NPOBOJHHMKA ¢ TOKOM. KapThHa JHMHHMI HHAYKUUA
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOrO0 MPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KarTymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
IIPOBOJHUKOB C TOKOM.

Cuiia Amrniepa, €€ MOAYJIb U HaIllpaBJICHUE.

Cuna JlopeHma, e€ MoOayiab W HampaBieHUE. J[BH)KEHUE 3apsyKCHHOM
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUIHUH. [IOTOK BEKTOpa MarHWTHOU
MHIAYKUUU. OJEKTPOABIKYILNAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykunu @apanes.

BuxpeBoe 3JIeKTpHUYECKOE MOJe. DJIEKTPOJABIKYIIAS CUIa WHAYKIMH B
MIPOBOJAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CaMOMHAYKLIMH. OJIEKTPOABMXKYIAs CHUia
CaMOMHIYKIIUH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHMuThl, 3JIEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YacTUll, UHYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIIOHEHUE JIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.

JIuHMY UHAYKIIUX MarHUTHOTO TOJIA.

B3aumogernicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuno Jlenua.

3aBUCUMOCTh  AJIEKTPOABWKYIIEH CHJIBI MHAYKOUMU OT CKOPOCTH
WU3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHAH.

Pa3gea 5. KoJsie0anus v BOJTHBI



Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHE KoJeOaHUSI.
["apmonnueckue konebanus. [lepuon, yactora, ammnutyaa u ($asa koaeOaHuu.
[IpyXuHHBIN MAasITHUK. MaremaTuueckuii MAasITHHUK. YpaBHeHue
rapMoHuyYeckux Kkosiebanuid. IlpeBpailieHue HHEPruM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Koneb6arenbupiii koHTYp. CBOOOAHBIC 3JCKTPOMATHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUsl MEXAY MEXaHHUYECKUMH HU
AIIEKTpOMAarHuTHeIMU KosieOanusimu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUHU B UJICATHHOM KO0JIeOaTEeIbHOM KOHTYDE.

[IpeacraBnenre 0  3aryxarommx  KojeOaHusX.  BBIHYKIeHHBIC
MeXaHHueckue KojeOaHus. Pe3oHaHc. BbBIHYyXIEHHBIE 3JIEKTPOMAarHUTHBIC
KOJIeOaHusl.

[Tepemennsbiii Tok. CHHYCOWIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHUJIbI TOKa M
HaIPsKECHHUSL.

Tpanchopmarop. [TpousBoactao, nepegaya noTpebJieHHe
ANEKTPUYECKOM  DHEPIrUHM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
aneKkTpodHepru. KynbTypa HMCIOIb30BaHUS AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU.

TexHuyeckue yCcTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPUUECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, TUHUU JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanune mapameTpoB KoyieOaTeIbHON CUCTEMBI (TPYKUHHBIN WIH
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUMH.

Habmronenue pezonanca.

CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumiorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA M HANPSsIKEHUS OT BPEMEHH)
JUTSL DJICKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mnociieqoBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUY AIEKTPOIEPEaauH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCMMOCTH MEPHOJIa MabIX KOJeOaHUW Tpy3a Ha HUTHU
OT JJIMHBI HUTU U MACChI Tpy3a.



HccnenoBanne mnepeMeHHOr0o TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanuueckue BOJHBI, ycinoBusi pacnpoctpaHeHus. llepuon. Ckopoctb
pacrpocTpaHeHUs M JJuHA BOJIHBL [lomepedHble W TPOJOIBHBIE BOJIHBI.
Nurepdepenius u auppaxius MeXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCIIOBHUSI H3IYYEHHS SICKTPOMATHUTHBIX
BOJIH. B3auMHas opueHTanms BekTopoB E, B, V B anekTpoMarHuTHON BOJIHE.
CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKoOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBS3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckre ycTpoiCTBa M MPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJIbHbBIC
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Teledon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebumomieecs Teo Kak UCTOYHUK 3BYKa.

HaOmnronenue oTpaskeHus U MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habntonenue nuntepdepeHunu 1 Auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
pesioMJICHUE, MOJsIpu3alus, udpaxiys, UHTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvHENHOE pacrpoOCTpaHEHUE CBETa B
omHOpoaHOU cpene. JIyu cBera. ToueyHbli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHui
B IJIOCKOM 3€pKaJie.

[Ipenomnenune cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasaresb npeiaomiieHus. [lonmHoe BHyTpenHee oTpaxenue. [IpenenbHbiil yromn
MOJTHOTO BHYTPEHHETO OTPaXKEHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oesnoro cseta. LBer.



CobOuparoniie U pacceuBalolue JUH3bL. ToHKass JuH3a. DoKycHOe
pacCTOsIHUE U ONTHYECKas cuiia TOHKOM JHH3bL. [locTpoenne n3zoOpaxkeHui B
coOupamomux ¢ pacceuBaromux JuH3ax. DopMmymna TOHKOM  JIMH3BL
VBenuueHue, JjaBaeMoe JUH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBast ontuka. MuTepdepenunss cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMIOAEHUS MAaKCHMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakinmonHas pemérka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TIpU TMaJ€HHMH MOHOXPOMAaTHYECKOIO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpoWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToarnmapaT, MPOEKIIMOHHBINA ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE pacnpoCTpaHEHUE, OTPAKEHUE U NPEIOMIIEHUE CBETA.
OnTtuyeckue npudOpHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue natepdepeHunn crera.

Habnronenune audpakiium ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

HaGnronenue nossipusannm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenue nokazaresis npeioMJIeHUs CTeKIIa.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynarer
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHHOCTH DUHIIITEITHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.



SHCpFI/I}I U UMITYJIbC pGHHTHBHCTCKOﬁ HJaCTHUILbI.

CBsi3p Macchl C DHEpPrUEd U MMIIYJIbCOM pEJISATUBUCTCKON YaCTHIIBL.
DHeprus NoKosl.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul KGAHMOBOU ONMUKU
®ortonsl. dopmyna Ilnanka cBs3u sHepruu (HOTOHA C €r0 YacTOTOM.
DHeprus U UMIyJbC POTOHA.
OtkpeiTiie u ucciaenoanue (oroaddekra. Onbitel A. I'. Cronerosa.

3akonsl doTodrddekra. YpaBuenue DitHmreriHa aisa dpotodddekra. «Kpachas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro Gpotoaddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna no paccessHuio o -4acTHl.
[lmanerapuas mozens aroma. Ilocrynarsl bopa. M3mydyeHune m morsomeHue
(GOTOHOB TpU TEpPeXoje aToMa C OAHOTO YPOBHSI PHEPTrUU Ha JApyroil. Buwi
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aToMa BOJAOPO/IA.

BonnoBeie cBoiictBa yactuu. Bomuel e bpoing. KopmyckynsipHo-
BOJIHOBOU JTyJIU3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckue yCTpOMCTBa M NMPAKTUYECKOE IMPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmnronenue muHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Hab6nronenue nmuuaeityaToro cnekrpa.

Tema 3. Amomnoe a0po



DKCIEPUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna 1o  ompepeneHdI0  cocTaBa
pananoakTuBHOTO u3nmyudeHus. CBoiicTBa anb(da-, Oerta-, ramMmma-u3IydeHHs.
Bimsinue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TTpOTOHA M HeMTpoHa. HykionHas monens sipa I'eitzenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Anepnsiii peaktop. TepmosinepHbii cuHTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKHE ACTIEKTHI SAECPHON IHEPTETHUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3MUYECKOW KapTHUHBI
Mupa.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

Cu€TunK MOHU3NPYIOIINX YaCTHL.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnenoBanue TpeKOB YacTuUll (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanel pa3BUTHS acTpOHOMMM. lIpukiagHoE W MHPOBO33PEHYECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOC
JBUKEHHUE.

CoisiHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTh. McTouHuk sHeprum ConHuA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JluarpamMma «CHEKTpadbHbIM KJIacC —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEA0BATEIBHOCTH. BHyTpEeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU 1 3Bosrounu ColiHia
U 3BE311. DTalbl )KU3HU 3BE3]I.

Mnineunsiit [Iyte — Hama I'anaktuka. [lonoxenue u nuxenue ColiHIA B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku m kBazapbel. UEpHBIE ABIPHI B
SAPaX rajlakTUK.



Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa60na. PazGeranue
ranakTuk. Teopust bonbioro B3peiBa. PENMKTOBOE U3IIyYeHHUE.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUN Il ONPENEICHUS TOJIOKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CEeBEpHOro MOIyIapus U
SAPKUE 3BE3IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maroniee NOBTOPpEeHUE

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKM W acTPOHOMUM B COBPEMEHHOM Hay4yHOW KapTHHE MHUpaA, pPOJb
¢uznyeckoit Teopun B (HOPMUPOBAHUU NPEACTABICHUN O GU3NYECKON KapTHUHE
MHUpa, MECTO (PU3MUECKOM KapTHUHBI MHUpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O MIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 0a30Boro ypoBHs B 11 kiacce ocyiecTBiIsieTcs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CB3€d C KypcamMu MaTeMaTUKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAyYHOIO
MO3HAHUS: SIBJIEHUE, HAYYHBIM (aKT, runoresa, pu3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pemwieHHEe CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKUINA: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPBI U UX MPOEKUUN HA OCH KOOPAMUHAT,
CIIO)KEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKUMHA, TpU3HAKU
MoI00usT TPEYTrONBHUKOB, OMpEAeNieHrne IUIONIAd TUIOCKUX (QUuryp u oobéma
TEIl.

buonocusa: >nekrpuyeckue SIBICHUS B >KMBOM MPHUPOJE, KoJeOaTelbHbIe
IOBW)KEHUS B JKMBOW NPUPOJIE, ONTHYECKHUE SBICHHUS B XUBOW HPHUPOJE,
NEUCTBUE paMalliy Ha KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHUTHbIE TMOJIOCa 3€MJIM, 3aJ€XKH MAarHUTHBIX Py,
doTochEMKA 3€MHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.



Texunonocus: TVHUM DIICKTpOIEpe/lad, TEHEpPATOp IEPEMEHHOTO TOKa,
3JIEKTPOJIBUTaTElb, MHAYKIIMOHHASA ME€Yb, pajap, paaguonpuEéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meusb, MPOCKIIMOHHBIA ammapar, BOJOKOHHAS ONTHKA,
COJIHEYHas OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro npeamera «POu3nKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi  (0a30BbI  YpPOBEHb) JIOKHO OOECHEUYUTh  JTOCTUIKECHUE
CJICTYIOIUX JINIYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJCTBOBAaTbCsl C(OPMUPOBAHHOM BHYTPEHHEH MO3ULMEH JMYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIlIecTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEJIBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCHUTATEIBHOU ACATEIBHOCTH, B TOM
YUCJIe B YaCTU:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHarolmerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00IeCTBa;

OPUHATHE TPAJUIUOHHBIX OOIIEYEIOBEUECKHMX T'YMaHUCTHUYECKHX U
JNEMOKPATUYECKNX LIEHHOCTEW;

TOTOBHOCTBh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aUMOJEHCTBOBAaTH C  COLUMAJIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUM C UX (PYHKLIMSIMU U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MIaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHWE K T'OCYIAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCHICKMX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIUTAHWS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlLMIO U MPUHUMATh OCO3HAHHBIEC PEIlICHUS,
OPHUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NEeATEIBbHOCTH YYEHOTIO;



OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOWYMBOTO OyAyIIEero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (HU3UICCKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K pasnyHbIM chepaM mpodecCHOHATBHON AEATEIbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymield mpodeccuu W pealn30BBIBATH COOCTBEHHBIC >KM3HCHHBIC
TUTaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CamMOOOpa30BaHUIO B
o0acTi pU3MKHU Ha TPOTSHKEHUH BCEH JKU3HU;

6) IK0JI0OrHYeCcKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTD AKOJIOTUYECKON KYJIBTYPHI, OCO3HAHHE TII00ATHHOTO
XapakTepa dKOJOTHYECKUX MpoleMm;

TUIAHUPOBAaHUE W OCYIIECTBICHHE NEHCTBHII B OKpYy)KalIel cpene Ha
OCHOBE 3HAHUS IIeJIei YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacIMpeHue OMbITa ACSITEIPHOCTH YKOJOTHYECKON HANpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH,

OCO3HAHHE IEHHOCTH HAYYHOW IESATEIHLHOCTH, TOTOBHOCTh B TPOIECCE
u3yueHUs (PU3MKK OCYIICCTBISITH MPOSKTHYIO U HCCICIOBATEIbCKYIO
AesITeIbHOCTh MHANBHUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENbHO  (OpMyNIHUpOBaTE U aKTyaIM3UPOBaAThL  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEIATh LENN ACSITEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTUXKECHUS,
BBISBJISATH 3aKOHOMEPHOCTM M TIPOTHUBOPEUHS] B PacCMaTPUBACMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIu3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OILIEHUBATH COOTBETCTBUE
pPE3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;

KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBhle ucciieqoBareLCKHe 1eiCTBUSA.

BJIQZIETh HAYYHONU TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
duznyecKoil HayKu;

BJIQZIETh  HABBIKAMU  Y4YEOHO-HCCIEAOBATEIILCKOM W MPOEKTHON
NESTEIbBHOCTY B 00JAaCTH  (PU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY  TOHMCKY METOJOB  pemieHus 3anad  (U3HUECcKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB MO3HAHUS;

BIIAJETh BUAAMH JIEATEIBHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaly, MNpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX YYEOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlu3HpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMs, HaXOAUTh apryMEHThI JUIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaAMETPbl U KPUTEPUHU PEILICHHUS;

aHaJIM3UpPOBaTh IMOJIYYEHHbIE B XOJI€ pPELICHUS 3aJladyd pPe3yJIbTarThl,
KPUTUYECKA OLEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3MPOBATh W3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIaIeTh HaBbIKAMHU MOJY4YeHUs MHPOpManuu (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYILIECTBIIATh OUCK, aHAJIU3,
CHUCTEMATHU3AINI0 U WHTEPIPETAUI0 WHPOPMAIIUU Pa3IMYHBIX BUIOB U (HOPM
MPEJCTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh CpeACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B PEHICHUM  KOTHUTUBHBIX,  KOMMYHHUKAaTUBHBIX  H
OpPraHM3aIMOHHBIX 33/1a4 C COOIOICHHEM TPeOOBaHMI HPTOHOMHUKHU, TEXHUKHU



0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus], MPABOBbIX M ATUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMUS B Pa3iMuHBIX (opMaTax C
yuéTOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTaBICHUS U BU3YyaJIN3aLlUH.

KoMMyHHKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIe JeHCTBUA:

OCYIIECTBIISITh OOIICHHE Ha Yypokax (U3UKK H BO BHEYPOUHOMH
NEeATEINbHOCTH;

pacrno3HaBaThb NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd M CMAr4athb
KOH(JIUKTBIL;

Pa3BEPHYTO W JIOTUYHO M3JIararb CBOIO TOYKY 3PEHHUs C HCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTb M WCIOJIB30BAaThb  IIPEUMYIIECTBA  KOMAaHJHOW U
UH/IMBUIyaJIbHOIN paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB X BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LE€IU COBMECTHOM JCATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA 110 €€ JNOCTHKEHHUIO: COCTAaBIATH IUIAH ACHCTBU,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHMKA KOMaHIbI B
oOLIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeiaraTtb HOBBIE IIPOEKTHI, OLICHUBATh MIEU C IMO3ULHUM HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE T CTBUA
Camoopranusanus:

CaMOCTOSTENIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmactn (QU3MKK ©  aCTPOHOMHH, BBISBIATH IPOOJIEMBbI, CTaBUTh H
dbopmMyIUpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSTEIIbHO COCTABJISITh TUTAH PEHICHUS PACUYETHBIX M KaYECTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



paclMpaTh paMKd  y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAUIMU B 00J1acTU
(U3MKH, TOCTOSHHO TIOBBIIIATH CBOM 0Opa30BaTENbHBI W KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B IESATEIBLHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIQJIETh HAaBBIKAMU TIO3HABATEIbHON pediaeKcur Kak OCO3HAHUS
COBEPILIAEMbIX JIEHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh TPHUEMBI pedekcuu Il OICHKW CHUTyallud, BBIOOpa
BEPHOT'O PELIECHUS;

YMETh OICHUBATh PUCKU W CBOECBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEeSATENBHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI W aApPryMEHTHI JIPYTUX MpPU aHAJIM3E PE3yJIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B nponecce 1ocTHkeHus: IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke Jsg YpPOBHS cpeAaHero oOiiero o0pa3oBaHus y O0O0YYaIOIIMXCS

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WHTCIIJICKT, IPEIoJIararoIui
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

AOMOIIMOHAJILHOE COCTOSIHUE, BHUCTh HAIpaBICHHUS Pa3BUTHSI COOCTBEHHOM
AMOIIMOHANIBHOM c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJACHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K
OMOIIMOHAJILHBIM HM3MEHCHUSM U TMPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKIOYAIOUIECH CTPEMIIEHUE K TOCTHKEHUIO LIETU
U yCleXy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHUE I€MCTBOBATH MCXO/S U3 CBOUX
BO3MOKHOCTEH;



OMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh  3MOIMOHAIHLHOE
COCTOSHME JpPYTHUX, VYYWUTHIBaTh €ro TIPU OCYIIECTBICHUH  OOIICHHUS,
CITOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTUMU JIIOJBMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIMKTHI.

INPEIMETHBIE PE3YJIBTATbBI

K konimy oOyuenuss B 10 kiacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JE€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HayyHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS H3YyUYEHHBIX (PU3UYECKUX MOJIETICH:
MaTepuaibHas TOYKa, WHEpLMaJbHAs CHCTeMa OTCuéTa, aOCOJIOTHO TBEpAOE
TEJO, UACANBHBIM Ta3, MOJEIN CTPOEHUS ra3oB, KHUAKOCTEH W TBEPABIX Tell,
TOUYEUHBIN 3JIEKTPUUECKUN 3aps]] IPU pelIeHUH (PU3NUECKUX 3aj1ay;

pacrio3HaBath (U3WYECKUE SIBICHUSA (MPOLECCh) U OOBICHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH CTPOECHUS
BELIECTBA U  JJIEKTPOJMHAMHUKH: DPABHOMEPHOE M  PABHOYCKOPEHHOE
OpSMOJIMHEWHOE JBHJKEHUE, CBOOOJHOE TaJeHue Tel, JBUXKEHHE II0
OKPYXHOCTH, HWHEpUUs, B3auMoOJeWcTBHE TeJ, Jauddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUJKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXIAEHUH), TEIJIOBOE PABHOBECHUE, UCIAPEHUE, KOHACHCAIIMS,
IUIaBJICHUE, KPUCTAIIM3allus, KUIIEHHE, BJIAXXHOCTh BO3/yXa, IOBBIIICHNE
JaBJICHUs Ta3a IMpPU €ro HarpeBaHUU B 3aKPbITOM COCYZE€, CBA3b MEXKIY
napamMeTpamMu COCTOSIHMS ra3a B  H30MpOLEccax, »JJIEKTpU3alus Tell,
B3aUMO/JICCTBUE 3aPsII0B;

OTHCHIBATh MEXaHUYECKOE JBUKEHHE, UCTIONb3Ys (PU3NYECKUE BETUUYHUHBIL:
KOOpJIMHATA, MyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teia, CHJIa,
UMITyJIC ~ TeJa, KWHETHYeCKas  dHeprusi, MNOTEHUHUalbHas  DHEPIud,
MexaHudeckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUU MPaBUIBHO
TPAaKTOBAaTh (DU3MUECKHUI CMBICI UCTOJIB3YEMBIX BEIWYMH, UX O0O3HAYCHUS U
€IMHHULIbI, HAXOUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUHUHY
C IpYTUMU BEJIMYMHAMY;

ONMKCHIBATh M3YYECHHbIE TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SIBJICHMUS,
UCHOJb3ysl (PU3NYECKUE BEIMYMHBL: JIaBJICHUE ra3za, TeMIepaTypa, CpeaHss



KHHETUYECKast SHEPIUs Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CpeAHEKBaApATUYHASL CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPHUIMEHT TIOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONMUCAHWW TIPABUIBHO TPAKTOBATh (PU3WYECKHA CMBICT
UCIOJIb3yEeMbIX BEJIMYUH, WX OOO03HAUEHHUS M EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUUHAM;

ONUCHIBATh  M3YYEHHBIC  DJIEKTPUUECKHME CBOICTBA  BEIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIONB3Yysl (PU3MUECKHE BEITMYNHBI:
BJIEKTPUYECKUU 3apsl, SJEKTPUUECKOE TOJIE, HAPSXKEHHOCTD TOJISI, TOTECHIINA,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OMUCAHWU TPABUIBHO TPAKTOBATh (hU3UUECKUI
CMBICJI HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHUIIBI; YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTUMU
BEJIMYUHAMU;

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl M  SIBIICHUSA, HCHOJB3Ys
¢du3nuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BceMupHoro tsroteHus, I, 11 u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHEHHWS MEXAaHWYECKOW DSHEPTruH, 3aKOH
COXpPAHEHUSI UMITYJIbCA, MPUHIUIT CYNEPHO3ULIMU CUJI, IPUHLIUI PAaBHOMPABUS
MHEPUUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO
CTPOCHHSI BEUIECTBA, Ta30BbIE€ 3aKOHBI, CBSA3b CPEIHEW KMHETUYECKOW IHEPTHUU
TETJIOBOTO JIBMXKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHECHMS SJIEKTPUUYECKOTO 3apsana, 3akoH Kyiona,
MIPU ATOM pa3IudaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOEe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbI, 00JIaCcTH) IPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPUHIUIIBI JIEHCTBHUS MAaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyvarh YCJIOBUS WX 0O€30MaCHOTO MCIOJIb30BaHUS
B IIOBCEIHEBHOM KU3HU;

BBITIOJHATh IKCIEPUMEHTHI O HUCCICAOBAHUIO (PU3UUECKUX SIBICHUN U
IPOLIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUW, MNPH ITOM
dbopmynupoBath mpoOieMy/3aady W THUIOTE3y YYEOHOTO DSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH OMBIT H
bopMyIUpPOBaThH BHIBOJIHI;

OCYILIECTBIIATh MPSAMBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJIWYHH,
Py STOM BBIOUPATh ONTUMAIBHBIA CIMOCOO HM3MEPEHUS M UCIOJIb30BATh
M3BECTHBIE METOJIbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMU C
UCIIOJIb30BaHUEM MPSMBIX W3MEPEHUN, PU 3TOM KOHCTPYHPOBAThH YCTAHOBKY,
(buKcupoBaTh pPe3yabTaThl MOJIYYEHHONW 3aBUCUMOCTH (PU3HUYECKUX BEJIIMYUH B
BHJIe TaOJHII U TPAPUKOB, AENaTh BEIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS,



coOmro1aTh mpaBuia 0€30MacHOro Tpy/la P MPOBEICHUU UCCIIEI0BaHUN
B paMKaxX y4yeOHOTO SKCHEpUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHOM
NEATeIbBHOCTH  C  HWCIOJb30BAHUEM  HM3MEPUTENIBHBIX  YCTPOMCTB U
71a060paToOpHOTO 000PYTOBAHUS;

pemiaTh pacu€THhlE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJEINbIO,
UCIOJIb3Ysl (PU3MUYECKHE 3aKOHbl M TMPUHIMUIBI, HA OCHOBE aHajiu3a YCIIOBUS
3a/1auyu BBHIOMPATh (U3UYECKYI0 MOJECINb, BBIACIATh (DH3UUECKUE BEIMYUHBI U
dbopMybl, HEOOXOIUMEBIE NIl €€ PEIICHUs], TPOBOJUTH PACUETHI M OICHUBATH
PEaTbHOCTh MOTYYECHHOTO 3HaYEHUS (PU3NIECKON BEITMUNHEI;

pemarb KaueCTBECHHbIEC 3a/1a4H: BBICTPanBAaTh JIOTHYECKHU
HEMPOTUBOPEUYUBYIO LEMIOYKY PACCYXKIACHUN C ONMOPOM HAa W3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

WCTIONB30BaTh  MPU  PEIICHUH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUU [ MOUCKa, CTPYKTYypHUpPOBaHUS,
UHTEPNpETallid W  TPEJCTaBlICHUS y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3IMYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHaJM3UPOBATh MOJy4aeMyto HHGOPMAIIUIO;

MPUBOJUTL MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOIIErO0 MHpA, B
pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3HKE B TOBCEIHEBHOM KU3HU
st obecrieueHus Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMU YCTPONCTBAMHU, JIJIsl COXPAHEHUS 3/I0POBbsS U COOJIIOACHUS HOPM
AKOJIOTMYECKOT0O MOBEICHUS B OKPYKAIOIIEH Cpelie;

paboTaTth B TPYIIE C BBIIOJIHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh PabOTy TPYMIMbl, PAlMOHAILHO paclpeieisaTh O00sS3aHHOCTU U
IJIAHUPOBATh JCATEIBHOCTh B  HECTAHJAPTHBIX CUTYyallUsX, aJCKBaTHO
OLIEHMBATh  BKJAJ  KaXJOTO0 M3 YYaCTHUKOB TPYIIbl B  pELICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIMIMNXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpPaX pojib U MeCTO (PU3UKU B POpMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBbHOCTHU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(du3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI MPUMEHEHUS HW3YUYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEUHBIN DJIEKTPUYECKUW 3apsifi, JIyd CBE€TA, TOYCYHBIM HCTOYHUK CBETA,



sfepHass MOJENb aToMa, HYKJIOHHAas MOJENbh aTOMHOTO sjipa TPH PElICHUH
dusnyecKkux 3amad;

pacrio3HaBath (hU3MYECKUE SIBICHUSA (MPOLECChl) U OOBSICHATH HX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA W KBAHTOBOW (U3HMKHU: DJIEKTPUUYCCKAs
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MarHuTHOTO TIOJIi HAa TPOBOJHHUK C TOKOM W JBWXKYIIUWACS 3apsi,
ANIEKTPOMATHUTHBIC KOJICOAHUS M BOJHBI, MPSMOJMHEHHOE PACIPOCTPAHCHHE
CBETa, OTpaKCHHUE, MpeIoMIIeHNE, nHTepdepeHIus, MPPaKkIus U TOIIPU3ALUI
CBeTa, IUcTepcus cBeta, hoTodniekrpudaeckuit a¢dext (hororddexr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHME JIMHEMYAaTOro CHEKTpa aToMa  BOAOPOJA,
€CTECTBEHHAs U NCKYCCTBEHHAS PaTHOaKTHBHOCTB;

OMKCHIBATh M3yYCHHBIEC CBOMCTBA BEMIECTBA (JIEKTPUUECKHIE, MaTHUTHBIC,
ONTHYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUYUECKUH 3apsl, CHUJIa TOKA, FICKTPUIECKOE HANPSHKEHHE, DIIEKTPUIECKOE
COTIPOTUBJICHUE, Pa3HOCTh IOTEHIIMAJIOB, J3JIEKTPOABWKYIAsS CHja, paboTa
TOKa, WHAYKIMS MAarHuTHOTO Tojns, cuina Awmmnepa, cuia JlopeHia,
UHAYKTUBHOCTh KATYIIKH, SHEPTHsl JJIEKTPUUECKOT0 M MArHUTHOTO TOJEH,
NEPHUOJ U YacTOTa KOJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
MpoIecce TapMOHWYECKUX  OJEKTPOMArHWTHBIX  KojieOaHWi, (oKycHOe
PAcCTOSTHUE M ONTHYECKas CUjIa JIWH3BI, TIPU OMHCAHUU TPABIIIBHO TPAKTOBATh
(U3UYECKUIT CMBICTT WCIOJIB3YeMBIX BEJIMYHMH, WX OO0O3HAYEHUS W CIUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JIPYTUMHA BETTMYNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HMCIOIB3YS
¢u3HYeCcKre BEIMYHUHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs U UMMYJIhC (POTOHA, MEPUOJ TOJypacrana, dHEPrHs
CBS3M ATOMHBIX SJIep, NPH OINKCAHUU TPaBUIBLHO TPAKTOBATh (PU3UUECKUIA
CMBICJI HCTIOJB3YEMbIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
(GopMynBI, CBSA3BIBAIOIINE JaHHYIO (U3MUYECKYI0 BEIUYUMHY C JIPYTUMH
BEJTMYMHAMHU, BBIYUCIIATH 3HaUCHNE (PU3UICCKOMN BEITMYHUHEI;

aHAMM3UpOBaTh  (DU3UYECKHME TPOIECChI W SIBICHUS, HCIOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
napaJiyIeIbHOTO COCAWHCHHUS TPOBOJAHHMKOB, 3akoH JDkoyns—Jlenna, 3akoH
ANIEKTPOMATrHUTHON WHAYKIIMU, 3aKOH MPSIMOJUHEHHOTO pPacIpOCTpaHEHUS
CBETa, 3aKOHBI OTPAXCHHS CBETA, 3aKOHBI IPEIOMIICHUS CBETa, yYpaBHCHHE
OuiHmTeHa 11 PoTo3PdeKTa, 3aK0OH COXPaHEHUSI SHEPTUH, 3aKOH COXPAaHEHUS



UMITYJIbCA, 3aKOH COXPAHEHHUsS DJIEKTPUYECKOIO 3apsija, 3aKOH COXpPaHEHHUS
MacCOBOTO YHCIIA, MOCTYyJaThl bopa, 3aK0H paoakTUBHOIO pacnaja, Ipyu 3TOM
pasnuyaTh  CJIOBECHYIO (OpPMYJIHpPOBKY 3aKOHA, €ro MaTeMaTH4YecKOoe
BBIPA)KEHHE U YCIOBHS (TPaHUILIbl, 00JJACTH) NPUMEHHUMOCTH;

OMpeNeNsaTh HampaBleHUWE BEKTOpa HWHAYKIUKW MarHUTHOTO  TOJIs
IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTH U OIMHUCHIBATh M300paKEHHE, CO3/1aBAEMOE IJIOCKHM 3€pPKajioM,
TOHKOH JIMH30M;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIECIOBAHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB € MCHOJB30BAHUEM NPSIMBIX W KOCBEHHBIX W3MEPEHMI: IIPU 3TOM
(¢opMmynupoBarh mnpoOjemy/3aiadyy M TUIOTE3y Y4YEOHOTO HKCIEPUMEHTA,
coOHpaTh YCTAaHOBKY W3 NPENJIOKEHHOIO O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyIUpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
Opyd ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/BI OLICHKH ITOIPEIIHOCTEW N3MEPEHUM;

UCCJIEI0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJb30BAHHEM
NPSMBIX W3MEPEHUN: MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH
pe3yNbTaThl OJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEIIMYUH B BHUJIE TAOJIHUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIIEIOBAHMUS,

coOJiroaTh paBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4yeOHOT0O 3KCHEpUMEHTa, YYEOHO-HCCIEA0BATENbCKON U MPOEKTHON
NEATEIbHOCTH €  HCIOJB30BAHMEM  W3MEPUTENIbHBIX  YCTPOHMCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemaTrh pacu€THbIE 3aJa4yd C SBHO 3aJaHHOW (U3UUECKOM MOJIEIBIO,
UCIIONB3ysl (PM3UYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/1la4yu BbBIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
dbopmMybl, HEOOXOUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl M OIICHUBATH
pPeaTbHOCTh MOTYYEHHOTO 3HaUeHUsT (DU3NIECKON BETMIHHBL;

pemarb KaueCTBEHHbIC 3a/1a4H: BBICTPAUBAaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LIETIOUYKY PACCYXKIEHUN C OMOPON HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHMUS;

UCIIONIb30BaTh  NPU  pPEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
uHDOpMAIIMOHHBIC  TEXHOJOTMHM  JJIi  TIOUCKA, CTPYKTYPUPOBaHHSI,
UHTEpNpETallud W  MPEJCTaBleHUs y4eOHOM H  Hay4YHO-TIOMYJISIPHON
uHpopMaIMK, TOJYYEHHOW M3 paA3JIMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOpPMaALIUIO;



OOBSCHATh NPUHLMIIBI JACUCTBHUS MalllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iauyaTh yCIOBUS HX O€30MIaCHOTO  MCIOJb30BaHUS B
MMOBCEHEBHOM JKH3HM;

NPUBOIUTH TMPUMEPHl BKIAJa POCCHUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHUE MPOLIECCOB OKPYKAIOIIETO0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 0 (PHU3UKE B MOBCEIHEBHOMN KU3HU
g obecrmeueHus: 0€30MacHOCTH TpuU  OoOpamieHHMH C mOpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHHsI 3JOPOBBS U COOIIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEJCHUS B OKPYKaIOILEH Cpefe;

paboTaTh B TpYyIIE C BBIIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMIbBI, PAMOHATBHO PACIPEAETATh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJIeKBaTHO
OLICHMBATh  BKJIAJ KaXIOTO M3 YYaCTHUKOB TPYNIbl B  pPELICHUE
paccMaTpuBaeMoi poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Koau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
bubmmoteka IIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoteka [IOK



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

®da30BbIe IEPEXOBI

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

Hroro mo pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6nmoreka [IOK

4.1 IICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKHK 12 bubnnorexa [JOK

' B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eCKHUE U JIEKTPOMArHuTHbIE 9 1 bubnuorexa [JOK
' KoJ1e0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKHe U JIEKTPOMArHUTHbBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onriia 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTICTIHATBHOM TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTENBEHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA

4.1 ONeMEeHThl KBAHTOBOM ONTHKHU 6 bu6nmoreka [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

bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE 371pO S https://m.eds00.ru/7f41c97¢
Uroro no pazueny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 EEESSH;I;T:;Z?S}; £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0m1aromiee MOBTOPEHUE 4 ngjﬁ;ﬁﬁ)gﬁﬁ £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
dusnka — HayKa o MPUPO/IC.
1 Hayunsie MeT(}),K BI HO?li)HEll:)HIf}I 1 bubmorexa LHOK
ya A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Poine 1 MecTo dusuku B
OPMHPOBAHUH COBPEMEHHOM
2 I(fap HOII)>'I KapTHUHBI I\fﬂ a, B 1 bubmorexa LHOK
i pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU IeATETbHOCTH
JIIOJIe
MexaHn4eckoe ABUKEHHUE.

3 OTHOCUTENBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE IpsIMOJIMHEHHOE 1 bubnnoreka [JOK
JIBH)KEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE PSIMOJIMHEHHOE 1 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe nageHue. Y CKopeHue 1 bubnuorexa [JOK
CBOOOHOTO T/ ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuueiinoe 1BuxeHHE. 1 bubnnorexka [JOK



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

JIBr>KeHHEe MaTepUaIbHOU TOYKHU 110
OKPYKHOCTH

HpI/IHI_[I/IH OTHOCHTCJIIBHOCTH

https://m.edsoo.ru/ffOc3ada

bu6mmoreka [IOK

8 lanunes. UHepuanbHbIe CHCTEMBbI
puv https://m.edsoo.ru/ffOc3be8
orcuera. I1epseii 3akoH HeroTOHA
Macca tena. Cuna. [Ipuniun
9 CYIIEPIIO3UIIUM CHI. BTOpoH 3aK0H bubmorexa [JOK
yHep H ' p 5 https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuanbHOW TOYKH
Tperur 3akoH HproToHA 1151 bubnnorexa [HOK
10
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna tsoxectd. IlepBas bubmorera [JOK
- HeP https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument
13 TpeHus. Cuiia COpOTUBIIEHUS TIPU bubnnoreka [JOK
JBIDKEHHUH TEIa B KUAKOCTH WX https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOE U BpalareabHOe
JBIKEHNE a0COIIOTHO TBEPOTO
14 tena. MomenT cuibl. [1nedo cumianl bubmorera [JOK
' ' B ’ https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUsI TBEPIOTO
Tena
NMnynsc MmaTepuaibHON TOYKH,
bu6mmorexa [IOK
15 CUCTEMBI MaTEPHUAIIbHBIX TOYEK.

Nmnynbce cuitbl. 3aKOH COXpaHEHUs

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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

16

17

18

19

20

21

HUMITyJIbCA. PeaktuBHOE JABHKCHUC

PaGota u MOLTHOCTD CHUIIBL.
Kunernueckas sHeprust
MarepuaibHOW Touku. Teopema 00
W3MEHEHUN KMHETHYECKOI SHepruu

[TorennuanbHast SHEPIUs.
[ToreHnanpHast SHEPIHsl yIpyro
ne(pOopMHUPOBaHHOW NPYKUHBI.
[TorennuanbpHast SHEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

[ToTeHuunanpHbIe U
HEMOTeHUUaIbHbIe CHIIbI. CBSI3b
paboThl HEMOTEHUIUATBHBIX CUJI C
U3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOH
SHEPrUu

JlaGopatopHnas pabora
«HccnenoBanue cBs3u pabOThI
CHJIBI C I3MEHEHUEM MEXaHUYECKON
SHEPIUu Tella Ha IpuMepe
pacTsHKEHHS PE3HHOBOTO KTyTa
KonrtponsHas pabora o teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPAHEHUS B MEXAHUKE

OCHOBHBIC TTOJI0KCHHUS
MOJ'ICI(y.TISIpHO-KHHCTH‘-ICCKOﬁ

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

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

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

Teopuu. bpoyHOBCKOE ABMKEHHUE.

Huddy3us

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCcTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPIBIX TEIl

Macca monexyn. KonnyectBo
BemiecTBa. [locTostHHAss ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€ uzamepeHue.
[IIxana remneparyp Llenscus

25

26

27

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomtoTHas TeMnepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPIrUU JBUKEHUS MOJIEKYJL.
YpaBHenue Menpeneena-
Knaneiipona

3axon JlanpToHa. ['a30BbIE 3aKOHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

28

JlaboparopHnast pabota
«MccnenoBanne 3aBUCUMOCTH
MEX1y TapaMeTpaMu COCTOSHUS
Pa3peKEeHHOTO Ta3ay

29

30

N3onpoueccs! B U1€aIbHOM Ira3e U
UX rpaguueckoe npeacTaBlieHue

BuyTpenHnss sHeprus

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

bu6mmoreka [JOK



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

TepMOI[I/IHaMI/I‘-IeCKOI/IV CUCTEMBI N
CHIOCOOBI €€ U3MCHEHHSI.
KonmdgecTBo TermioTsl u paboTa.
BuyTpenHsist sHEprus
OJTHOATOMHOTO HJICAJTbHOTO ra3a

https://m.edsoo.ru/ff0c5952

31 Buaer rerionepenaun bubmorexa [IOK
A ped https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEIESCTRA.

39 KonmuectBo T€NNOTHI Npn bubnuorexa [JOK
Tertonepenaye. AnunabaTHbIN https://m.edsoo.ru/ff0c5c36
poriecc

33 IIepBbIil 3aKOH TEPMOAVHAMUKH U bubnuorexa [IOK
€ro MNPUMEHEHHE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc
HeobOpatumocThb mporieccoB B

34 pu (I)) e. Bropoit I3)211?0H bubmorexa HOK

PHpOZE. p https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKH

35 [Ipunuun nevictus u K11/ bu6mmoreka [IOK
TETJIOBOW MaIlIMHBI https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KIT/]

37 DKosorunyeckre npoodaeMbl
TETI0PHEPTETUKH
O6o0maromuii ypok

38 «MOJ‘II;IK nlsl{l Haj}[]p ¢u3uka. OcHOBBI bubmmorexa [OK

YAp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
39 KonTponbhas pabota no teme bubnnoreka [JOK

«Monexkymnsipaas ¢puszrka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

TCPMOAUHAMUKN>

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIIbHAS

41 BJIAKHOCTh BO31yxa. HachleHHbIN bubmmorexa [JOK

Ay - https://m.edso0.ru/ff0c64d8
nap
Tépnoe Teno. Kpucramimueckue u
aMop(HbI€ TeJla. AHU30TPONUA
42 CBOI?Si‘B KPUCTAJUIOB >sz KHE bubmorexa LHOK
P AR https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMeHHbIE
MaTepuaibl
[InaBneHue U KpUCTATUIU3ALIMSL.
43 VYaenbHas TETUIOTA IJIABJICHUS bubmmorexa [JOK
A ’ https://m.edso0.ru/ff0c6708
CyOnumariust
bu6mmoreka [JOK

44
YpaBHEHHE TEILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DIeKTPUIeCKUU

45 3a ﬂT%HB;iﬂ a DJIEKT HZECKHX bubmmorexa [JOK

AL g p https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOAHMKY, TUINEKTPUKU U

46 MIOJIYTIIPOBOIHUKH. 3aKOH bubmuoreka [IOK
COXPaHEHUS NEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumopeucTBue 3aps10B. 3aK0H

- . bubnmoreka [JOK

47 Kynona. ToueuHbIH 371€KTPUUECKUN

3apsin

https://m.edsoo.ru/ff0c6ced



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

Hanpsyk€HHOCTB JIEKTPUYECKOro
nosist. [IpuHnmn cynepnosunuu
BJIEKTPUYECKUX MOoJen. JInnnn
HANPSHKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

50

51

52

53

Pabota cuit aeKTpoCTaTHIECKOTO
noud. [lorenuuman. Pa3zHoctb
HOTEHIINATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM II0JIC.
I[I/IBJIGKTPI/I‘ICCK&SI IMPOHUIACMOCTD

OnektpoemkocTh. KonaeHncarop

DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. DHEeprus
3apsKEHHOI0 KOHJIEHCATopa

JlaGopatopHnas pabora "N3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

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

54

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
anmapara, CTpyMHOro IpHHTEpA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHne AIIEKTPOIPUOOPOB

55

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cwuita Toka. Hanpsixenue.
Conporusnenue. 3akon Oma it
ydacTka Ienu



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

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JlabopaTropHas
pabora «M3y4eHue CMeanHOro
COCIMHEHUS PE3UCTOPOB

0.5

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

57

PaGora u momtHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3axon OMa 11 NOJIHOU
(3aMKHYTOM) 2JIEKTPUUECKOM ILIETIH.
Kopotkoe 3ambikanue.
Jlaboparopnas pabota «3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTHUBICHUS

0.5

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

59

DneKTpOHHAas IPOBOJINMOCTD
TBEPABIX METANIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJUIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTh

60

61

62

DNEKTPUUECKUH TOK B BaKyyMe.
CBoucTBa 2JIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAsk IPOBOAUMOCT.
CaoucTBa p—Nn-nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOPaxX U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIMS.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DneKTpoan3

DJIEKTPUUYECKUHU TOK B ra3ax.

63 CaMoOCTOSTEIIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue npudopsl 1

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnuotexa [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

65 Oo6o06maromui ypok 1 bubnmoreka [JOK
«INEKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme
«Qnekrpocraruka. [TocTosHHBIM bubnnorexa [HOK

66 . 1
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
PezepBubiii ypok. KonTposbHas

67 a601;a o TZl\p/Ie ’ 1 bubmotexa [JOK
,I') " https://m.edso0.ru/ff0c8¢c56

DneKTpoAnHAMUKA

68 PezepBHblit ypok. O6o0maronmii 1 bubnuoreka [IOK

ypok 1o Temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
[
JI:;H Tema ypoka Beero Kourpoabubie IIpakTuyeckue II/I[:;:CHI/ISI :)lgl?;[;zizlfenbﬂue
padoThI padoThI pecypenI
[TocTostHHBIE MATHUTHI M UX

1 B3anMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bubnunoreka LIOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e noJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubmmoreka [JOK
BzaumopeiicTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MarHUTHOTO TOJISL KaTYLIKH € 1 1 bubmorexa LHOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MArHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIS Ha
5 JBIKYIYIOCS 3apSIKEHHYIO 1 bu6muoreka [JOK

yactuny. Cuna Jlopenna. PaGora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4



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

DNIeKTpOMarHuTHasE MHYKITHUSI.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C unaykuun. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMU
®dapanes

JlaboparopHas pabota
«HccnenoBanue sBICHUS
3JI€KTpOMaFHHTHOﬁ WHAYKIOHUU»

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

NHnykTuBHOCTG. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHIL,
WHIYKIUOHHAs I1eYb

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIIEKTPOMarHuTHas
AHIYKLIHASD)

KonTpomnpHas pabota mo Teme
«MaruuTHOE 10JI€.
BHCKTpOMaFHI/ITHaSI HUHAYKOUA

CBO60,Z[HBI€ MCXaHHUYCCKUEC
KoJIeOaHHSI. rapMOHI/I‘-ICCKI/Ie

bubnmorexa LIOK
https://m.edsoo.ru/ffOcab82

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

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



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

KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue suepruu

13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
Neproa MaJbIX KOJIeOaHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCcChI
rpy3a»

14

KonebaTenbHBIH KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MJI€ATHHOM
K0JIeOAaTeTbHOM KOHTYDE.
AHaIIOTHSI MEXITY MEXaHHYECKUMH
U JIEKTPOMAarHUTHBIMU
KOJIeOaHUAMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmmoteka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBieHue o 3aTyXaromMx
Kosie0aHusX. BoIHyXI€HHBIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. BeiHykxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

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

17

IlepeMeHHBIN TOK.
CuHyconaIbHBIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

19

20

21

22

JEUCTBYIOIEE 3HAUEHHUE CUJIBI TOKA
Y HaIPSKEHUS

Tpancdopmarop. [IpousBocTso,
nepegava u norpedieHue
AIIEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUUYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa MepeMeHHOTro
TOKa, JIMHUH IIeKTpoIepead

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnonb3oBanus
JJIEKTPOIHEPTUHU B TOBCETHEBHON
KHU3HU

MexaHnuecknue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHMs U
JutiHa BosIHBL. [lonepeunsie u
IIPOJIOJILHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricora ToHa. TemOp 3ByKa

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOccab4

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

23

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBA U cKopocTs. [Ikana
OJICKTPOMAariuTHBIX BOJIH

bubnmnorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUUMnIBI paTuOCBS3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnosiokamnus



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponpHas padota «Konebanus

bub6nmoreka [IOK

25 Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsamoniuHetHOE pacpoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmuorexa [IOK
ToudeuHbIil HICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHnus cera. [loctpoeHnue bubmorexa HOK
_ https://m.edsoo.ru/ffOcd4e0
M300paXEHUH B IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTpa’KeHUE. bubmmoreka [JOK
[IpenenbHBIA yToOa MOTHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS
29 JlabGopaTtopHas pabota «M3mepeHue bubmuoreka [IOK
[0Ka3arelist MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxeHuit
30 B rH3e. DOpMyITa TOHKOW JIMH3BI. bubmmorexa [IOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa
31 «HMccnenoBanue CBOMCTB
U300paXeHUH B TMH3AX»
Hucnepcus cera. CroXHbIM
39 coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habnronenne qucnepcuu CBeTay
33 UnTepdepenmus cera. bu6muoreka [IOK

Judpakuus ceera.

https://m.edsoo.ru/ffOced22



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
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

Judpakumonnas pemeérka

HOHepe‘IHOCTB CBETOBBIX BOJIH.

bubnunoreka LIOK

34
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOps U
35 YCTPOMCTBA U YCIIOBUS X
0€3011aCHOTr0 MPUMEHEHUS
I'panub npuMeHNMOCTH
36 KJIACCUYCCKOW MEXaHUKH. bubnuorexa [JOK
IToctynatel cnennaibHOU TEOPUHU https://m.edso00.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE bubmmorexa [IOK
P ) https://m.edsoo.ru/ffocfad2
BPEMEHU M COKpAIICHUE JITTHHBI
OHeprust U UMITYJIbC
38 PENATUBUCTCKON YacTullpl. CBs3b bubmuoteka [IOK
MacChl C SHEPTUEU U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
OHeprus MoKost
Konrponsnas padora «OnTuka.
39 OcHOBBI cIENMANIBHOM TeopUn bubmorexa HOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH
40 ®otonsl. opmyia [1nanka. bu6muoreka [JOK
OHeprust 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTEOBAHNE 56 ITOK
noIuoTeKa
41 otoaddekrta. OnbITe A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHsbl poTodddexra. YpaBHeHHE bubmuoteka [IOK



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

DunmrerHa st porodaddexra.
«KpacHas rpanuna» porospdexra

Jasnenne ceera. OnbrTel I1. H.

https://m.edsoo.ru/ff0d015e

bu6nmoreka [IOK

43 JleOeneBa. XMMUYECKOE IEWCTBUE https://m.edsoo.ru/ff0d04as
cBeTa
TexHuueckue ycTpoucTBa u

44 MPAKTUYECKOE IPUMEHEHHE:
dboTo31eMeEHT, GOTOATUHK,
coJiHe4Has OaTapesi, CBETOUO/T

45 Pemenne 3aa4 1mo Teme bubnunoreka LIOK
«NeMEeHThI KBAHTOBOM ONTHUKH» https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. ONbBITHI

46 Pesepdopna no paccestauro o- Bbu6mmotreka [JOK
yactull. [Inanerapnas mozaeins https://m.edsoo.ru/ff0d091a
aToma

bubmmoteka IIOK

41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne

48 (OTOHOB IpH Mepexoie aToma ¢ bubmmnoreka HOK
OJIHOTO YPOBHS HEPTUU Ha APYTOM. https://m.edsoo.ru/ff0dOafa
Buael ciektpos
BosiHOBBIE CBOMCTBA YaCTHII.
Bounbl ne bpowTs.

49 KopnyckynsapHo-BoHOBOU Bubmmorexa [IOK

https://m.edsoo.ru/ff0d0ca8

nyanu3M. CrIoHTaHHOE 1
BBIHYKJICHHOE U3ITy4YEeHUE

50 OTKpBITHE PATUOAKTUBHOCTH. bubnuotexa [JOK



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CaowcTBa anbda-, 6era-, raMma-
u3ilydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpPTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIM U O3UTPOHHBIW
Oera-pacnan. ['amma-usinydenue

OHeprusi CBsSI31 HYKJIOHOB B si/Ipe.

S nepnble peakuuu. AnepHbIA
peaxTop. [IpoOnembl, IepCrneKTUBHI,
AKOJIOTUYECKHUE aCIEKThI SIAEPHON
SHEPreTUKHU

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOIIO/IEHUS ¥ PETUCTPAINH
AJIEMEHTapHbIX YacThll. Kpyriblil
cron «DyH/1aMeHTaIbHbIE
B3auMOJICUCTBUA. ENUHCTBO
(bU3UYECKOW KapTUHBI MUPa»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnmorexa LIOK
https://m.edsoo.ru/ff0d1356

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

55

Bupg 3se3nnoro neda. Co3sesnus,
SIPKHE 3BE3/bI, TIIIAHETHI, X
BuauMoe asmxenue. Conneunas
cucremMa



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

56

57

Connne. ConHedHas aKTUBHOCTb.
Wcrounuk sneprun CosHua U 3BE311

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TNITABHOW
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
cTpoeHnue 3B€311. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU
u sBororuu CosHIA U 3BE3]]

58

Mueunsid [Iyts — Hama
lNanmaxruka. [lonoxxenue n
nemxenne Comnna B ['anakTuke.
lNanmakTuku. YepHbIe ABIPHI B s1pax
raJlakTUK

59

60

61

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bonbpmoro B3peIBa.
PenukroBoe uznydenue.
MerarajgakTuka

Hepemiennsie npobiaembl
aCTPOHOMHH

KonrtpomnbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

62

O6o06matomuii ypok. Pons dpuzuku
¥ aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesaTeTbHOCTH
YyesloBeKa

63

O6o06matomuii ypok. Pons u mecto




($U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

65

66

67

O6o06maromuii ypok. Posb
¢du3nveckoil Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢u3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
buznyecKoil KapTUHBI MUPA B
o011eM psily COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUI O IPUPOJE
PeszepBHbIil ypok. MarHutHoe 1nosie.
DNIEKTpOMarHuTHask UHIYKIUS
PesepBHbIil ypok. Ontuka. OCHOBBI
CIEMAJIBHOM Teopun
OTHOCUTEJIBHOCTH

68

Pesepnslit ypok. KBanToBas
¢uznka. DIeMeHTbl aCTPOHOMUU U
acTpo(u3uKH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 11 kmace/ Mskumes I'.41., [lerpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIEeCTBO C OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Gusuka, 10 knace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. nox
penakiueit [lapdpentreBoit H.A., AkiinonepHoe o0iectBo «M31aTeancTBO

«ITpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

PoimMkeBuu. — 7-¢ u3z., crepeorun. — M.: [Ipoda, 2003

4. ®uzuka. 3agaunuk. 10-11 kmacc.: [locobue mis o0ieoopa3oBar.
yupexaenui/ A. I1.

[TIpoceemenne, 2008. — 64 c., ui.

yupexaeHui: 0a30BbIi U PO L. ypOBHU: KH. 1715 yuutens/ B. A. 3a6oTuH,
B. H. Komuccapos. — M.:

3. ®u3KKa: KOHTPOJIb 3HAHHI, YMEHUI U HaBBIKOB yyamuxcs 10-11 ki
o01ieo0pa3oBar.

C.: WL

opranuzanuii: 6a3oBeiil 1 pod. yposuu/ H.A. IlapdpentbeBa. — 5-¢ uzg. — M.

[Ipoceemenue, 2014. — 206



2. Coopnuk 3amad mo pusuke. 10-11 xkmaccer: mocodbue My ydarmxcs
o0meoOpasoBar.

1. Cotckuii. — 14-e u3a. — M.: Ilpoceemenue, 2005. — 366 c.: ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1IOK
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