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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeQHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHHHA M TpeOOBaHWI K pe3yabTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeNIbHOM MporpaMMmel, rpeactaBieHHbX B DI'OC COO, a Taxxke ¢ yaéToM deaeparbHON
paboyeil mporpaMMbl BOCIIUTAHUS U KOHLIETILIMY MPENoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTeNnbHBIX ~ OpraHu3almsax Poccuiickoii  @Denepanuu, peaau3yloIIMX OCHOBHBIC
o0Opa3oBaresbHbIe TPOTPAMMBI.

Conepxanne TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usmnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yinbTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil onpenensrorcs
OCHOBHbIE 1IeH U3ydyeHUs (U3UKH Ha YpPOBHE CpefHero oOmiero odpa3zoBaHUs, MIaHHUPyEMbIe
pe3yNbTaThl OCBOCHUS Kypca GU3NUKH: TUYHOCTHBIE, METAIIpeIMETHBIE, IPeAMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

IIPEIMETHBIE PE3YJIbTaThl IO TOAaM O0yUYEeHNUS;

e cojepxaHue yueOHoro npeamera «Pu3nkay mo rogaM oOydeHHUs .

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXarolleM MUpE.
[xonbHBIA Kypc GU3HMKA — CHCTEMOOOPA3YIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xuMuen, ouonoruel, gusndyeckoi reorpadueir m actpoHoMuel. Vcnonb3oBaHuE W aKTHBHOE
IpUMeHeHHe GU3MUECKUX 3HAaHUN ONpeieNIsieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT Uil
B c(epe SHEpreTHKH, TPAHCIOPTA, OCBOEHHMS KOCMOCA, IOJIYYEHHUS HOBBIX MAaTepUaloB C
3aJJaHHBIMM CBOMCTBaMHU U pyrux. M3yuenue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa OOydarouiuxcs, B (OPMHPOBAHHWE YMEHUH NPUMEHATH
Hay4HbII METOJ TO3HAHUS [TPU BHIMIOJIHEHUH UMH YU4eOHbIX HCCIIeI0BAaHUM.

B ocHOBY kypca ¢u3uku i ypoBHS cpelHero o0mero o0pa3oBaHus NOJOXKEH psf Uiel,
KOTOPBIE MOKHO PacCMaTpuBaTh KaK IPUHLUIIBI €0 OCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3UKU 00beAUMHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBusercs (opMUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnosaraeT UCHoiIb30BaHNEe TYMaHUTAPHOTO
noTeHIana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKH C pPa3BUTHEM OOIIECTBA, a
TaKXXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3sBUTHEM



TEXHUKHU M TEXHOJIOTHH, a TaKkKe 0OCYKJICHHs MPOOIIeM parliOHAIBHOTO IPUPOIOTIONH30BAHUS U
HKOJIOTUYECKOH 0€30MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu (GopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢u3nveckoil TeopuH, posiM (PYHIAMEHTAIBHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX
MPECTAaBICHUAX O IMPHPOJIE, TPAHUIAX MPUMEHHUMOCTH TEOPHUH, Ui OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO HCIHOJIB30BAHUE CUCTEMBI (DPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB MU
a00paTOpHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke OOBeAUHEHB B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHUYECKUX padoT. BeigeneHune B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JJISi KOHTPOJS W OIIEHKH, OCYIIECTBIIACTCS YyJaCTHHKaMHU 00pa30BaTEIBHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa gusuku. [Ipu s3Tom
o0ecrieunBaeTcs OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIE/IOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
MPEUTOKEHHBIX THUIIOTE3.
Bonpmoe BHUMaHWE yAeNseTCs PEHICHHIO Pacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu aTom
IUTsl pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISTFOTCS 3a]1a9M C SIBHO 3aJIaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIFOIINE TPUMEHSATh U3y4E€HHbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJIHOTO pasjiena Kypca,
TaKk U MHTETPUPYS 3HAHUS U3 DPa3HbIX pa3fenoB. [[s kKayecTBEHHBIX 3alad MPHOPUTETOM
ABIIAIOTCA 3aJaHUsl Ha OOBACHEHHE MPOTEeKaHWUs (U3MUECKUX SBJICHUH U TPOILECCOB B
OKpYXarolen >XKu3HH, TpeOyromiue BbIOOpa (U3MYECKOW MOIETH Uil CHTyal[ud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecreueHno yueOHOro rnpoiiecca 0a30BbIl ypoBEHb Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETOo
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa GU3MKU WIH B YCIOBHSIX
WHTErPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOIo LWKIa. B kabuHere Qusuku
JOJKHO OBITh HeoOxoaumoe J1abopaTopHOe OOOpyIOBaHHE Ui BBINOJIHEHHS] yKa3aHHBIX B
porpaMme no (PU3NKe YUCHUYECKUX IPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000PYIOBaHHE.
JlemoHcTpamoHHOe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBHU C MPUHIMIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B MpOrpaMMe 1o
(¢u3MKe KIIOYEBBIX JEMOHCTpAlUN Ui HCCIENOBAHHUS H3y4aeMbIX SIBICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.
JIaGopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAKTUYECKHX paboT (Gopmupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpyNOBaHMs JOJKHBI OBIThH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUJE LIU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH TENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:
e (opMupoBaHHE HHTEpPECa M CTPEMJICHHS OOYYalOIIUXCS K HAayYHOMY H3YYEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTE;

® pa3BUTHE TPEACTABICHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUS] OCHOB CTPOCHMS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;



(dhopMHupoBaHUE YMEHUN OOBSCHSTH SIBIICHUS C HCIIOJIh30BaHUEM (PU3MYECKUX 3HAHUN U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHHE MPEACTABICHUH O POIM (GUUKH JUIS PA3BUTHS IPYTHX €CTCCTBEHHBIX
HAYK, TEXHUKUA U TEXHOJIOTUH.

JlocTikeHne 3THX Lenell oOecrneunBaeTcsl pelIeHHeM CIEAYIONIMX 3a4ad B IpoIecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0miero oOpa3oBaHus:

MPUOOpPETEHUE CUCTEMBI 3HAHHUK 00 OOMMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIFOYAS MEXaHUKY, MOJICKYISPHYIO (PH3UKY, FJICKTPOJUHAMIKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJsl TPUHATHAS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHME CIIOCOOOB pelIeHUs Pa3IUYHbIX 3aJa4 C SBHO 3aJlaHHOW (U3MUECKOU
MO/IENBIO, 3314, MOPA3yMEBAIOIINX CAMOCTOSITEIFHOE CO3JaHue (PU3NUECKON MOIEIH,
aJICKBaTHOM YCJIIOBHUSIM 3a/1a4U;

MOHMMaHue (U3MYECKHUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPEIY;

OBJIQJICHUE METOJaMHU CaMOCTOATEIFHOTO TUIAHHPOBAHUS U MPOBEACHUS (PU3NUECKUX
OKCIIEPUMEHTOB, AaHaJIW3a W  HHTEPIpETalMd  WHPOpMalMU,  OMpeaeTeHUs
JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BbI YpOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHS
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 gacoB (2 waca
B HEJIETIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe MepevyeHb JTa00paTOPHBIX M MPAKTHYECKUX PadoOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JejaeT BBIOOp MpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00yJatONIIXCs.



COJEP/KAHUE OBYYEHUA

10 KJIACC

Paznes 1. @u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUSA
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B MPOLIECCE NO3HAHMSI TPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

Pons m mecto ¢u3uku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MIPAKTHYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATYUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKUMU HA OCH CUCTEMBbI KOOpauHaT. ClI0KEHNE MEePEMEICHUA 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MIEPEMENICHUSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBuwxeHue. [[BkeHMe MaTepUAIIbHOM TOYKHM II0 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEHHAs CKOpocTh. [lepuos u yactora
oOpaienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuueckune ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: CIIUJOMETP, IBHKEHUE CHAPAJIOB,
LIETIHbIE U PEMEHHBIE NTEpEayH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKY MYTSIMU, IPOHIEHHBIMH TEJIOM 3a IOCJIEI0BATENbHbBIE
paBHbIE MPOMEKYTKM BPEMEHM INPU PABHOYCKOPEHHOM JABMKEHUU C HAYaJbHON CKOPOCTHIO,

PaBHOU HYIIIO.
N3yuenune nBUkKEHUS MIAPUKA B BA3KOM KUJIKOCTH.
N3ydenue nBuxkeHus Tena, OporeHHOTO TOPHU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
oTc4Yéra.



Macca Tena. Cwma. Ilpunuun cynepno3uuuu cuid. Btopoin 3akon Herootona st
MaTepuanibHOM TOUKHU. TpeTunii 3akoH HplO0TOHA 119 MaTepuaibHbIX TOYEK.

3akoH BcemupHOTO TsAroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoJibxkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJIbKEHUS U cuia TpeHus nokos. Koaddunuent tperns. Cruna CONMPOTUBICHUS TIPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [limeqo cuiibl. Y citoBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckne yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOIIMIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

Hesecomocts. Bec Tena npu yCkOpeHHOM NOAbEME U MMAICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHMSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE M PE3UHOBOM
oOpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTUBHOE NBUKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus maTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEpPrUs Teaa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble W HEMOTEHIUANbHbIE CHIBL. CBsi3b PabOTHl HEMOTEHIUANBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHME: BOAOMET, KOIEp, MPYKUHHBII
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yzaapa C TOMOIIBIO JBYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. Moaekysipaasi puznka 1 TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U X ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe nBuxkenue. Audpdysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS YaCTHUI] BEILIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TN U 00OBSICHEHNE CBOICTB BEIlIECTBAa HA OCHOBE
aTHX Mojeneil. Macca u pazmeps! MoJiekyi. KonnuectBo Bemectsa. [loctosinnas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHYECKONH TEOPHH
uaeanpHOro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOTO ABMKEHHS yacTull ra3a. [llkama remnepatyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M30mpoiieccsl B HACATIBHOM Tra3e C MOCTOSHHBIM
KOJIM4eCcTBOM BemiecTBa. ['paduueckoe mnpepcraBieHHE H30MPOIECCOB: H30TEpMa, H30XO0Pa,
nzo0bapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu  MOIEKYIT
OPraHNYeCKUX COCTUHECHUH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHHS MJI€aJIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHd o0BEMa
KOMHAaThI, JaBJICHUS U TEMIEPATYPbl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTpaMU COCTOSTHUSL Pa3pEXKEHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
crniocoObl € u3mMeHeHus. KoauuecTBo TemaoTel U paboTta. BHyTpeHHsS SHeprust 0JHOATOMHOTO
UJCAIBHOTO Ta3a. Buel Teronepenaun: TEMIONPOBOIHOCTb, KOHBEKIINS, N3ITydeHHE. Y AeIbHas
TEIIOEMKOCTB BellecTBa. KomuecTBo TEMIOTh! IpU TEIUIONEPEIaye.

[lonsitue 06 anmabatHOM mnpouecce. IlepBblit 3akoH TepMmoaMHaMHKH. IIpumeHeHue
MIEPBOTo 3aKOHA TEPMOIMHAMUKH K M30mpoLeccaM. I'paduyeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMoCTh MpoLeccoB B IPUPOJE.

TennoBsie MamuHbL. [IpuHIUTIBL eiCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBanHms SHEPTUU B
TerIoBbIX MamuHax. Koadduuuent nonesnoro neiictsus rerioBoit Mmamuusl. L{ukn Kapho u ero
KOA(QQUIIMEHT MOJIE3HOTO JeUCTBUS. DKOJOTHUYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

Texnuyeckne ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, OITOBOM XOJOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpPEHHEH SHEPrUM Tella MPH COBEPLUICHHHM DPAOOTHI: BBUIET MPOOKH H3
OYTBUIKM TIOJ] AEHCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHue 3(upa B JTaTyHHOU TPyOKe MyTEM TpEeHUs
(BUIEOAEMOHCTpALIHSA).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnpIT 10 aMadaTHOMY PACIIUPEHUIO BO3/yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHAeHcalus. Micnapenue u kumnenune. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO31yxa. HacklieHHbIN map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYpPbl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucramnmuyueckue u amopdHbie Terna. AHH30TPOIIHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasieHus. Cyomumanusi.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH TOJyYeHHsI COBPEMEHHBIX MaTEpHUajIOB, B TOM YHCIIE HAHOMATEpUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMoHCTpalysi KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znena 4. DiiekTpoauHAMHKA

Tema 1. dnekmpocmamuka

OnekTpusanuss Tell. OJeKTpUYecKuid 3apsn. JIBa Buga 53IE€KTpUYECKHX 3apsiioB.
[IpoBOAHMKH, AUIEKTPUKHU U TIOJYIIPOBOJHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM  3apsi.
Onektpuueckoe mnoJie. Hampsx€HHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
JNEKTPUUECKUX NToJIeN. JIMHUN HaNPsHKEHHOCTHU JIEKTPUUECKOTO TIOJISL.

PaGota cun sanekrpocraruyeckoro noss. [Torenuan. Paznocts notennuanos. [IpoBogauku
U IADJIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJIe. J(UdneKkTpuieckas pOHUIAEMOCTb.

OnektpoéMKkocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHUE JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmonernicTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE T0JIE 3aPSHKEHHBIX TEl.



[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIUnIIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD AIEKTPOEMKOCTH TIIIOCKOTO KOHJEHCATOPA OT TUIOMIAAH TIJIACTHUH, PACCTOSIHUS
MEXTy HUMH M TUSJIEKTPUICCKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwlit 3nekmpuyeckuit mox. Toku é pa3iuuHvix cpeoax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. MICTOUHWKM TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma 1t ygacTka 1emnu.

DIEeKTpUYECcKoe COTPOTHUBJICHUE. VYnenbHoe COTIPOTUBIIEHUE BeIlECTBA.
[TocnenoBarenbHOE, TapaIeIbHOE, CMEIIAHHOE COSTUHEHHUE ITPOBOTHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jkoyns—JleHia. MOIHOCTE AIEKTPUIECKOTO TOKA.

DNEeKTPOABMIKYINAs CHJIAa M BHYTPEHHEE COMTPOTUBIICHHE MCTOYHHUKA TOKa. 3akoH Oma st
MOJTHOM (3aMKHYTOM) deKTpruiecKkoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas MPOBOJIUMOCTD TBEP/IBIX METAJUIOB. 3aBUCUMOCTh COITPOTHBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBo HUKOBEIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccoLManus. JIEKTPOIU3.

DJIeKTpUYECKHI TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSATENIbHBIA pa3psa. MosHusl.
[Tna3ma.

Texuuueckue ycTpoiCcTBa U MPaKTUYECKOE IPUMEHEHHE: aMIIEpMETp, BOJILTMETP, PEOCTaT,
WUCTOYHUKUA TOKA, DJIEKTPOHArpeBareibHble MPUOOPHI, 3JIEKTPOOCBETHUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTUBIICHUS, BAaKYyMHBIH  JHOJA, TEPMUCTOPBl U  (HOTOPE3UCTOPHL,
MOJIYIIPOBOIHUKOBBIH IMOJ, TallbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBIICHUS IWJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MONIEPEYHOT0 CEYCHUS U MaTepuana.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe m3MepeHue 3neKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TallbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3yuenune cMemaHHOro COeAMHEHUS! PE3UCTOPOB.

N3mepenue 3meKTpoABMKYIIEN CHIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COTMPOTUBIICHUSI.

Habmonenue snexrponusa.

MexnpeaMerHblie CBA3U



Nzydenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS € Y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHUH, XUMHH,
reorpaduu U TEXHOJOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, TUmoresa, (usuyeckas BETUYMHA, 3aKOH, TeOopws, HaOIroneHHe,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOICIb, U3MEPEHHE.

Mamemamuxa: pemieHre CUCTEMbl ypaBHEHUH, TuHEeHast QyHKIus, mapaboia, rumnepbora,
uX rpaduku 1 CBOHCTBA, TPUTOHOMETPUUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHT'€HC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M WX IMPOCKIHWH HAa OCH KOOPAWHAT,
CII0’KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
KHUBBIX OPTraHU3MOB (BHJIBI TETUIONIEPEIAuH, TEIJIOBOE PABHOBECHE), DJICKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIIECTBa,
MOJISIDHAsE Macca, TEIIOBBIE CBOWCTBA TBEPABIX TEIN, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE
CBOWCTBA METAJIOB, DJICKTPOJUTHYECKAS TUCCOLIUAIINS, TaThbBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHne IBIKEHUH C UCTIOF30BaHUEM MEXaHU3MOB, YUET TPECHUS B
TEXHUKE, TOIIUIMHUKK, WCIOJIh30BaHUE 3aKOHA COXPAaHEHHS HMMITyJhCa B TEXHHKE (pakera,
BOJIOMET W JpYyrue), JABUTaTelb BHYTPEHHEro CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTHH,  D3JEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHue
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TAIbBAHUKA.

11 KVIIACC

Pa3znena 4. diiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHas UHOYKUUs

[locrosiHHble MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marauTtHOM nHAyKuuy. [IpuHIUN cynepno3uuuu MarHUTHBIX MoJsiel. JInHuM MarHuTHOM
nHayKuuu. KapTrHa nTuHui MarHUTHOM MHIYKIMU 1011 HIOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E Moyie IPOBOJHMKA ¢ TOKOM. KapThHa JIMHMA MHAYKIMM MAarHUTHOTO MOJS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmoaelicTBre NpOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHHe. JIBWKeHUe 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenia.

SBneHue HIEeKTpOMarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMKYIIAs CHUJIAa HMHIYKIUMU B MPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.



Texnudyeckue ycTpoWcTBa M IPAKTUYECKOE IIPUMEHEHHUE: IIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHMThI, JIEKTPOJABUrATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHLL, NHYKIIMOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUYM UHIYKIMY MAarHUTHOTO TOJISL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM HHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBrieHNE CAaMOUHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO IMOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBIIEHUS 3J€KTPOMArHATHOM MHIYKIIMH.

Pasznen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLIE KONEOAHUA

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHWsA. [ apMoOHHMUYeCKHe
konebanus. Ilepwon, wacrtora, ammumtryna u  ¢asza kojeOanwil. [IpyXKWHHBIH MasTHUK.
MareMaTtnueckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX Kojiebanwuii. [IpeBparieHue s3Hepruu npu
FapMOHHYECKUX KOJICOAHHUSX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIYy MEXaHWYECKUMH H  DJICKTPOMAarHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UCATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromuX KoJeOaHUAX. BBIHYXIEHHbIE MEXaHMYECKUE KOJeOaHMUS.
Pe3onanc. BeiHyXIeHHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHHYCOMAATIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ICHCTBYIOIIEE 3HAUCHUE CHUIIbI TOKA M HATPSHKEHUSI.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPIruu.
DKOJIOTMYECKME PHUCKH TIPU MPOU3BOACTBE 3ieKTpod3Hepruu. KynbTypa wHCHoJIb30BaHUs
AIIEKTPOIHEPT U B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DSIEKTPUUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JINHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTEMBI (IPYKHUHHBIA UM MaTeMaTHUeCKUN
MasiTHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBL TOKa W HANpsDKEHHUsT OT BPEMEHHU) JUIA
AIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TUHUM 3IEKTPOTIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 60IHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
U JnuHa BOJHBL [lomepeuHble W TPOJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJTH.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BekTopoB E, B, V B anexkrpomarauTHoii BoaHe. CBONCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHWe, TMpeJoMJIeHHe, nojspuzauus, Audpakuus, uHTepPepeHius. CKOpOCTbH
ANIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

Texuuueckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHUE: MY3bIKalbHblEe UHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIIMHE, pajaap, paAuoONpUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habnronenue oTpaxkeHust U MpeoMIICHUSI MEXaHUYECKHX BOJIH.

Habmronenue nuntepdepeHnu u qudpakini MEXaHHUYECKUX BOJIH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHuUH.

HccnegoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX ~ BOJIH:  OTPa)X€HUE, MPEIOMIICHHE,
noJisipu3anus, AMQpakius, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyua cBera. ToueUyHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUH B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbI Yrojl MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.



CoOwuparoniue W pacceuBamomue JWH3bL. ToHkas nuH3a. DOKYyCHOE pacCTOSHUE U
OTITUYECKAsl CHJIa TOHKOU JIMH3BL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIIUX
auH3ax. PopMyIla TOHKOW JIUMH3bIL. Y BEIUMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHble HWCTOYHHKH. Y CIOBUA
HaOJIO/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPESHITMOHHON KapTUHE OT JBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCUMYMOB TIPH MMaJICHUA MOHOXPOMATHYECKOTO CBETa HA TU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIH arnmapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS OTITHKA, TU(PPaKIMOHHAS peIIETKa,
TIOJISTPOUI.

Jlemoncmpayuu

[IpssMonHEHOE pacmpocTpaHEHUE, OTpPaKEHHE W TpelomyieHHe cBeTta. OnTHYecKue
prOOPHI.

[TonHOE BHYTpeHHEE OTpakeHne. Moienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

Ha6mronenue narepdepeHiiuu crera.

Hab6nronenue qudpaknum cBeta.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieNNAJILHOH TEOPHUH OTHOCHUTEILHOCTH
['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTynarsl crnenualbHOM TEOpUHu
OTHOCHUTEIIbHOCTH: WHBApUaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHIUI
OTHOCHTEIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHU M COKPAILIEHUE JUTHHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Paznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmot K6aHMO6OU ONMUKU
®otonbl. @opmyna Ilnanka cBsi3u sHepruu (GOTOHA C €r0 YaCTOTON. DHEPTHsl U UMITYIIbC
¢doroHa.
OtkpeiTue u uccienoBanue @orodpgekra. Ompitet A. I. CroneroBa. 3aKoHBI
¢dororddekra. YpaBHenue DitHmTeHa a1 potoaddexra. «KpacHas rpanuna» Gotosdpdexra.
JNasnenue cera. OnbiTel I1. H. JIeGenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpONCTBA W MPAKTHYECKOE MpUMEHEHHe: (OTOodrNIeMeHT, (OTOIATUHK,
CoJIHeYHast OaTapesi, CBETO U0,

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozens aroma. [loctynarel bopa. M3nydenue n norsouieHne (GOTOHOB IpPU MEPEXOJE aToma C
OJIHOTO YPOBHS 3HEpPIruu Ha apyroil. Bunel cnektpos. CrieKTp ypoBHEN 3HEPTHH aTOMa BOJIOPO/aA.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckre yCTPOMCTBA W NPAKTUYECKOE INPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAaHTOBBI KOMIIBIOTEP.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Onpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, T0KA3bIBAIOIINE CI0KHOCTh CTPOEHUS siipa. OTKPBITHE PAJHOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHuio coctaBa paauoakTUBHOTO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTHU Ha >KUBbBIE OPraHU3MBI.
OTtkpeITHE TIPOTOHA M HeHWTpoHA. HykionHas monens siapa I 'eizenbepra—Banenko. 3apsi
sapa. MaccoBoe uuncio sanapa. M3oTtomnsr.
Anbda-pacniaz. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepuble peakuuu. [lenenue u cUHTE3 €.
SAnepubiii  peaktop. TepmosmepHsiii cuHTe3. IlpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTEeTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTto 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3aUMOICHCTBUS. EMUHCTBO Pu3nueckoi KapTUHBI MUpA.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SIIEPHBIN peakTop, aToMHast bomoa.
Jemoncmpayuu
CuéTunK HOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
HccnenoBanue TpekoB 4acTull (0 TOTOBBIM (oTOrpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

Oransl pa3BuTUs actpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUHU.



Bun 3B€3an0r0 HeOa. Co3Be3aus, spKue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBUKECHHUE.

ConneuHnas cucrema.

Connue. ConneuHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEPUCTUKH. JlnarpamMmmMa «CreKTpaIbHbIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
[IOCJIEIOBATEIbHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETMMOCTbY» JUIsl  3BE3J  TIJIaBHOM
nocyenoBareabHoCTU.  BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE IPEACTaBIEHUS O
MIPOUCXOXKIEHUHU U 3BoJitoLnK CoJlHLIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra ['anaktuka. [lonoxxenne u neuxenne Cosnina B I'anaktuke. Turb
rajlakTuk. PajmoranakTuku u kBa3apsl. YEpHbIE AbIPHI B sApaxX rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3mydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUIS OTIPEJIeNIEHUs TOJI0KEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
3THYECKOH cepax AesaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckod Teopun B (HOPMHPOBAHWU TPEACTABICHHUH O
(dbu3UYecKoi KapTHHE MHpaA, MECTO (PU3MYECKON KapTHHBI MUpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O MPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€H € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsamusi, CBA3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYeckre (YHKIIMU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKH [0JI00US TPEYTOIbHUKOB, ONpeieTIeHHUE TUIONIAAN TUIOCKUX GUTyp U 00bEMaA Tell.

Buonoeusa: snextpudeckue sIBIEHUS B )KUBOM pUpoe, KojedaTeabHble TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKHUE SIBJICHUS B )KUBOU MIPUPOJE, AEUCTBUE PalMallMU HA KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IPEJCKA3AHNE 3EMIIETPACEHUH.

Texnonozcus: TMHUM DIEKTPOIIEpPENad, T€HEPATOP MEPEMEHHOTO TOKA, JIEKTPOBUTATEIID,
WHAYKIIMOHHAs TMeYb, pajap, paJAuoONpUEMHMK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHasi 6aTapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenaMera «@Du3uka» Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOro mpeamera «Du3nka» OHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHIMCKOTO  OOIIeCTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITSILHOCTH B IPOIECCE Peal3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HMHTEpEcax T'PakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpPTraHN3allHH;

YMEHHE B3aMMOJICHCTBOBATh C CONHUAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOH M BOJIOHTEPCKOU JNEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MJICHTUHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSIM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO IMOBEICHMS;

CIOCOOHOCTh OIICHUBATh CUTYAIIMIO M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA
MOpaIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUYasi 3CTETUKY HayYHOTO TBOPYECTBA, MPUCYIIIETO
(buznueckoil HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

HMHTEPEC K Pa3IMYHBIM cepam MpoecCUOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O00pa30BaHUIO M CaMOOOpa30BaHUIO B 001acTu (PU3UKU HA
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPhl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeMm;



IUIAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUM B OKPYKAIOUIEH Cpe/ie HA OCHOBE 3HAHUA LIENEM
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIupeHre OmbITa JCSITEIIbHOCTA JKOJIOTMYECKOM HAMpaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3MUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHbHOCTH, TOTOBHOCTh B TPOIIECCE M3YUCHUsT (DU3HKHU
OCYIIECTBJIISITh MMPOCKTHYIO M UCCIIEIOBATEIBCKYIO IEATeIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBeEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble jornyeckue neicTBus:

CaMOCTOSITEIIBHO (DOPMYJIMPOBATh M aKTyaJIM3WPOBATh MPOOJIEMy, paccMaTpUBaTh o€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
Y HEMaTepUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIESATEIHHOCTh, OIICHWBAaTh COOTBETCTBUE PE3YJIbTATOB IEIISIM,
OIICHUBATh PUCKH MOCIIEACTBUH NESTEILHOCTH,

KOODAMHUPOBAaTh W BBINOJIHATh PAa0OTy B YCJIOBUSAX pPEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )XKHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

BIIQJICTh HAyYHOW TEPMHHOJIOTHEH, KIFOUEBHIMH TOHSATHUSMH W METOJaMH (DU3NYECKON
HaYyKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JacTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOUCKY METOJOB PEICHUS 3a1a4
(U3NYIECKOTO COACPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €0 HMHTEPIpPETAIlWH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSAX, B TOM YHCIIC TIPU CO3JJaHUU
y4eOHBIX POEKTOB B 001aCTH (DU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pelieHus, HaXOUTh AprYMEHTHI JJIS I0Ka3aTeNbCTBA CBOUX YTBEPKICHUIA, 3a1aBaTh
napaMmeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOTYUYCHHBIE B X0O/I€ PEIICHHs 3a/1a4H Pe3yAbTaThl, KDUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (hOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
YHClie TP U3YUYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS IO (PU3HKE B MPAKTHUECKYIO 001aCTh KUZHEACSITENLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a49H, IOMYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Paborta c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHHUs HH(POpMALUN (HU3NUIECKOTO COJIEPKAHUA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBJISATh IOMCK, aHaIM3, CUCTEMAaTU3alUI U
MHTEPIpPETAHIO HHPOPMALUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

UCIONB30BAaTh CpEICTBAa HMH(POPMAMMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/1ad C COONIO/IEHuEM
TpeOOBAaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHON 0€3011aCHOCTH;

co3JaBaTb TEKCThl (DU3MYECKOTO COJEpX aHWs B pazIu4HbIX (opMmarax ¢ ydéToMm
Ha3HaYeHUs MH(OPMALIH U LIEJIEBON ayAUTOPUHU, BBIOMpast ONTUMANbHYIO (POPMY MTpeICTaBICHUS
U BU3yaJIU3alluH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIIECTBJISATh OOIIEHNE Ha YpOKaxX (PU3UKH ¥ BO BHEYPOUHOU JCSATEIHHOCTH,

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCTHOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUAYAJbHON paboThI;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHMA C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO YjIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA IO €€ TOCTHKEHHIO: COCTABIISITh IUIaH IEUCTBUM, pACTIPEACIIATH POJIU C Y4ETOM MHEHHIA
YYaCTHHKOB, 0OCYKJIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KKJIOTO yYaCTHHKA KOMaHbI B OOIIUI pe3ynbTaT
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIUATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH MIPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUIAH PELICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacIupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATH MPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIACTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:



JlaBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHHUBAThH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHSI CpellHEero 001Iero 00pa3oBaHusi y 0Oy4arOIIMXCS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJIEKT, IPeANoaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOUW SYMOIIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIIOCOOHOCTh aaNTUPOBATHCS K SMOLMOHATIBHBIM U3MEHEHUSM U TIPOSIBISATH
TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPH OCYLIECTBICHUN OOLIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCA YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOUW KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNbHOCTH JIIOJICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS] H3YUYEHHBIX (PHU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEpIHUAIbHAs CHUCTeMa OTCYETa, aOCOIMIOTHO TBEPIOE TeNlOo, MACATbHBIA Tra3, MOIENU
CTPOEHHMS Ta30B, KUJIKOCTEW W TBEPIBIX TEJ, TOUEUHBIN AIEKTPUUECKHUI 3aps] NpHU pEeUIeHUU
(buznueckux 3a1ay;

pacrno3HaBaTh (QHU3NYECKHe SBICHHUS (TMPOIECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUM CTPOEHUS BEIIECTBA W 3JIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JBUKEHHE M0 OKPYKHOCTH, HHEPIIUs, B3auMoieiicTBUE Ten, Tuddy3usi, OpOyHOBCKOE IBHKECHHUE,
CTPOEHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPHU HArpeBaHUU (OXJIAXKIACHUN),
TEIJIOBOE pPaBHOBECUE, HCIAPEHUE, KOHJEHCAlWs, IUIABJIICHUE, KPHUCTAJUIU3ALMS, KHUIIEHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHUE IaBJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b
MEX]y MapaMeTpaMu COCTOSIHMS ra3a B H3OIpolleccaxX, AJEKTpHU3alus TeJl, B3auMOJECHCTBUE
3apsJioB;



ONMCHIBATh MEXAaHMUYECKOE IBM)KCHUE, MCIOJIb3YsS (PM3MUECKUE BEIMYHMHBI: KOOPIMHATA,
IyTh, NEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIA, UMITYJIbC Tejla, KUHETUYEeCKas
SHEprus, MOTEHIMAIbHAs DSHEPrus, MEXaHWdeckas paboTa, MeXaHHYecKass MOIIHOCTh; MNpHU
OTHMCAaHUH MPABMUIIBHO TPAKTOBATH (PM3UUECKUI CMBICI UCTIOIb3YEMbIX BETMUMH, X 0003HAUYCHUS
W eIMHUIIBI, HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE NAHHYIO (U3NYECKYIO BEIMYUHY C JAPYTHMHU
BEJIMYMHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBICHHE Ta3a, TEMIIeparypa, CpenHsisi KHHETHYEeCKash OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSS 3HEprus, pabdora rasza, Kod(Q(UIUEHT IOJIE3HOTO JIEHCTBUS TEIJIOBOTO
JBUTATENS; IPU ONUCAHUH NMPABUIBHO TPAKTOBATH (PU3NUECKUM CMBICI UCIOJIb3YEMBIX BEIMUUH,
uxX 0003HAUeHUs M EIUHMIIBI, HAXOJUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCTONB3YS (GU3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, pa3HOCTh TMOTEHUHUANOB; MpPU OMNHUCAHWU MPABUIBHO
TPaKTOBaThb (PUIUUYECKHM CMBICI HCIOIb3YEMBIX BEJIMYMH, HUX OO0O3HAU€HUS W EIUHMIIBI;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PM3MUECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TtsroteHus, |, Il u |1l 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXpAaHEHUS MUMITYJIbCA, TPUHLIUI CYHEPIIO3UIINY CUJI, TIPUHIIUIT
paBHOMpPAaBUs MHEPLHMAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEII[ECTBA, Ia30BbI€ 3aKOHBI, CBS3b CpPEAHEM KHHETUYECKOW HSHEPruH TEIUIOBOTO JIBH)KEHUS
MOJIEKYJI ¢ aOCONIOTHOW TEeMIepaTypoil, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KyrnoHa, npu 3ToM paznudarh clIoBecHy0 GOpMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YECKOE BhIPAXKEHUE U YCIOBHS (IpaHUIlbl, 00JaCcTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyath ycIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B IOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTBI IO HCCIENOBAaHUIO (PU3UYECKHX SBJICHHM MU MPOLIECCOB C
WCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUi, TMpu 3TOM  (POPMYIHPOBATH
npoOieMy/3agady v THIIOTE3Y Y4eOHOTO HKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEISIOKEHHOTO
000pynoBaHus, IPOBOUTE OTBIT U (POPMYIUPOBATH BHIBOIbI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEpEHUs] (PU3MUECKUX BEJIUYUH, MPH STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaTh HM3BECTHBIE METOIbI OIICHKHU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIeI0BAaTh 3aBUCUMOCTU MEX Ay (PU3NYECKUMHU BEJIMYMHAMU C UCTIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATh Pe3yJabTaThl MOJIY4YEHHOU
3aBHCUMOCTH (PU3MUECKUX BETMYMH B BHJIE TaOJIUIL U rPahuKOB, JIeNIaTh BHIBOJIBI 10 pe3yabTaTaM
HCCIIEI0OBAHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-HCCIENIOBATEIbCKOW M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPONCTB U 1a00paTopHOTo 000pyJ0BAHUS;

pemaTh pacuéTHBIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAM3a YCIOBUS 33Jjaudl BHIOUPATh (PU3HUUECKYIO
MOJieNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOAMMbIe JUIs €€ pelIeHHUs,
MIPOBOJIUTH PACU€Thl M OLICHUBATh PEATHOCTH MOJyYEeHHOTO 3HaUeHUs (PU3MUYECKON BEIUYHHBI,



pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXJeHU C ONOPON Ha M3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SIBIICHHS,

WCIIOJIb30BATh MPH PEIICHUH YIeOHBIX 33724 COBpPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUIL TIOWCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALUN M NPEICTABICHUA Y4eOHOW W Hay4dHO-
MOTMYJISIPHON MH(POPMALINH, TIOTYYCHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHATU3UPOBATh
MoJry4aeMyro HH(opMaIuio;

MIPUBOJIUTH HPUMEpPHI BKJIAAA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, OOBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIOJIH30BATh TEOPETUYECCKHUE 3HAHUS MO (PU3UKE B TOBCETHEBHOMN KHU3HH TS 00ECTICUSHUS
0€30MacHOCTH pHU OOpaIEHUH ¢ MPUOOPaMU M TEXHUYECKMMH YCTPOMCTBAMM, 7Sl COXPaHEHMUSI
3/10pOBbsI U COOTIOACHNS HOPM SKOJIOTMUECKOTO MOBEICHUS B OKpYXKaIoUIeil cpese;

paboTaTh B IpyIIIIE C BHIIIOJHEHUEM PA3INYHBIX COLMATIBHBIX pOJIeH, IUIAaHUPOBATh paboTy
IPYNIbl, PpalUOHATIBHO pacHpelensaTh OOf3aHHOCTH U IJIAHUPOBATh JESATENBHOCTh B
HECTaH/JAPTHBIX CUTYallUAX, a/leKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMoOn MPOOIEMBI.

K xoniy oOyuenus B 11 kiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NEesITeIbHOCTH JIFOJIeH, IeJIOCTHOCTh U €IMHCTBO (M3NYECKON KapTUHBI MUDA,

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS W3YYEHHBIX (GU3NYECKUX MOJENe: TOUYeyHBIN
ANEKTPUYECKHI 3apsi, Iyd CBETa, TOUEYHBIM HCTOYHUK CBETA, iAepHAs MOIeTb aTOMa, HYKJIIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpHU pelieHUH PU3NUECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOUM (DM3HKU: 3JEKTpUUecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [eHCTBUS TOKAa, B3aHUMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHas
WHIYKLWS, JACWCTBUE MArHUTHOTO TMIOJsl HA MPOBOJHUK C TOKOM U JIBIKYLIUICS 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEIHOE paclpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALUS CBETa, JUCIEpPCUsi CBETa,
dhoToanekrpuueckuii 3¢pdexT (pororddekT), cBeToBOE NaBIICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAsI M HCKYCCTBEHHAs! PaIUOAKTHUBHOCTE;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPell) U AIIEKTPOMATrHUTHbBIE SBJICHHS (IIPOIECCHI),
UCTONIb3Yysl (U3MYECKUE BEJIMYMHBI: DICKTPUUECKUN 3apsii, Ccuila TOKa, OJIEKTPUYECKoe
HaIpsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh NOTEHIIUAJIOB, 3JIEKTPOABIKYIIAsL CUIIA,
paboTa TOKa, MHIYKLUS MarHUTHOTO MoJisd, cwia Ammnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MAarHUTHOTO MOJIeH, MepHoj]] W 4YacToTa KojeOaHWH B
Kosie0aTeabHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOILlecce FapMOHUYECKUX HJIEKTPOMarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHHME M ONTHYECKas CWJIa JIMH3bI, MPH OMUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUH CMBICT MCIOJIb3YEMbIX BEIMYUH, HUX OO003HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJIB3YSd (U3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, DHEPIUs U
uMnynbc (GOTOHA, MEpPHOJ IMOoJIypacrana, SHEPrus CBS3M AaTOMHBIX sJiep, NpU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, HUX OO0O3HAYECHUS U



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYHHY C APYTHMMHU
BEJIMYMHAMM, BBIYUCIIATH 3HAYCHHE (PU3UUECKOI BETHUUHBL;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akOH 2JIEKTPOMAarHUTHOW  WMHAYKLIHMH, 33aKOH
MPSIMOJIMHENHOIO PacIpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHMsI CBETAa, 3aKOHbI IPEIOMIICHUS
CBeTa, ypaBHeHUE DitHITeiHa 1 GoTodhdeKTa, 3aK0H COXpaHEHUS FHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHUs SJIEKTPUYECKOTO 3apsja, 3aKOH COXpPaHEHMsI MACCOBOIO 4HMCIa,
nocTynarel bopa, 3akoH pajMOaKTHUBHOIO pacmaza, IOpU OSTOM pasiuyaTh CJIOBECHYIO
(OpMyIUPOBKY 3aKOHa, €ro MaTeMaTHMYeCKO€ BbIPa)KEHHWE M YCIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPEIeNIATh HaIpaBJIEHWE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIS MPOBOJHHUKA C TOKOM,
cuisl AMniepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX HW3MEpEeHWil: mpu 3ToM  (popMmyaupoBath
npooieMy/3aaqy ¥ THIIOTE3y yI4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyn0BaHuUs, IPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpEeHUs W HCMOJb30BaTh HM3BECTHBIE METOMbI OLIEHKU
MOrPENTHOCTEN U3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YylbTAThl MOJTYYEHHON 3aBUCHUMOCTH
¢usznyeckux BENMYMH B BHUAEC Tabmul W TpaduKoB, JAeNaThb BBIBOJBI IO pe3yJbTaTaM
WCCIIeIOBAHUS;

coOnroaaTh mpaBuia 0O€30MacHOrO TpyAa IPH MPOBEIACHUM HCCIEIOBAaHUI B paMKax
y4eOHOro 9JKCIEPUMEHTa, Y4eOHO-UCCIEeOBATENLCKOM UM MPOEKTHOW JESITENbHOCTH C
WCIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYI0BaAHUS;

pemiath pacu€THble 3aJa4ydl C SBHO 33JaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3YS
(u3nueckre 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4l BBIOMPATh (GU3NYECKYIO
MOJENb, BBIACTATh (U3MYECKUE BETUYMHBI M (OpPMYIbl, HEOOXOAWMBIE aisi €€ pelleHus,
MIPOBOJUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BETMUNHBI;

pelaTh KaueCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IIETIOYKY
paccyXJAeHUI ¢ OMOPO Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJIb30BAaTh MPH PEIIEHUH Y4eOHBIX 33a]]a4 COBPEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTUU
JUIL TIOUCKA, CTPYKTYPHpPOBAaHMs, HWHTEPIpETalUd M NpPeJCTaBIeHUs Y4eOHOW W Hay4yHO-
MOMYJIAPHON HH(POPMALIUH, TTOJTyYEHHOH U3 Pa3IMYHbIX HCTOYHUKOB, KpUTUYECKH aHATU3UPOBATh
NoJry4aeMyro MH(opMaIuio;

OOBSICHATH MPUHIUIBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3IryaTh
yCJIOBHS UX O€30MIaCHOTO MCIIOJIb30BaHMsI B TOBCEAHEBHOM KU3HU;

MPUBOAMUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKHd, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHNUS MO (PU3UKE B TOBCETHEBHOM KU3HU JUI 0OeCTIeUeHUs
0€30IMacHOCTH MpHU 00palleHNH ¢ TPUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3JI0POBBSI U COOJIFOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEeH cpe/ie;



TPYILIBL,

palMOHAIIBHO ~ PACIIPENEIIsATh

paboTath B Ipymie C BHIIOJHEHHEM Pa3IMUHBIX COUAIBHBIX POJICH, IUIAaHUPOBATH padoTy

00513aHHOCTH U IUIaHUPOBATh  ACATCIIbBHOCTL B

HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
pEeLICHUE pacCMaTpPUBAEMOIl PO OIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmnuecTBo yacos DJIeKTpPOHH | JlesiTeJIbHOCTD
ble YUHTEJA ¢
Ne HaunmeHoBaHue Be | Konrpoas Mpakrisec (un¢pposbie yquon{
. pa3aeyioB M TeM er | mue e ) paboueii
NporpamMmbl oOpa3oBarte NporpamMmbl
° padorer padoTs! JIbHbIE BOCIIMTAHUS
pecypchl
Paznen 1. ®PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubnuoreka | opueHTaus B
dusuka 1 MEeTOIbI HOK NEITEILHOCTH
1.1 HAyYHOT'O 2 https://m.ed | Ha
MO3HAHHUS S00.ru/7f41 | coBpeMeHHYIO
bf72 CHUCTEMY
Hay4HbIX
MpeCTaBICHUI
00 OCHOBHBIX
3aKOHOMEPHOCT
X Pa3BUTHS
YeJI0BEKa,
MPUPOJBI U
HWroro 1o pasueny 2 o0miecTBa,
B3aUMOCBS3SX
YeJI0BeKa C
MIPUPOJIHOMN U
COLMAIBHOM
cpenou;
Pazpnen 2. MEXAHUKA
bubnuoreka | Oco3HaHHBIN
2.1 Kunematuka 5 1 HOK BBIOOD H

https://m.ed

MMOCTPOCHUC
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s00.ru/7f41
bf72

2.2

JnHamuka

bubnunoreka
LIOK
https://m.ed
s00.ru/7f41
bf72

2.3

3aKOHBI COXPAHEHUS
B MEXaHUKe

bubnunoreka
LIOK
https://m.ed
s00.ru/7f41
bf72

Hroro no pazneny

18

WHIWBUIYAIEHO
U TPacKTOPHUH
o0pazoBaHus U
JKU3HECHHBIX
IIJIAHOB C
YYETOM JTUYHBIX
u
00111€CTBEHHBIX
WHTEPECOB U
MOTPEOHOCTEH.

Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMKA

OcHO bubanorexa
HOBBI
MOJIEKYJIIPHO- LOK
3.1 9 .
KHHETHYECKOM https://m.ed
s00.ru/7f41
TEOPHUH v
bubanorexa
LHOK
3.2 oo https://m.ed
TEPMOIUHAMUKHU 10 So0.ruTHL
bf72
bub6
S ok
3.3 5 https://m.ed
BEIECTBA.
da30BbIe EPEXOIbI 00.ru/7f41
e bf72
u
TOTO IO pa3Aeny Y

OpHCHTAITHS B
JIeITEIIbHOCTH
Ha
COBPEMEHHYIO
CHUCTEMY
Hay4HBIX
MpECTaBICHUI
00 OCHOBHEBIX
3aKOHOMEPHOCT
SIX Pa3BUTHS
yeJIoBeKa,
MIPUPOIBI U
o011ecTBa,
B3aHMOCBS3AX
yeJIoBeKa ¢
MIPUPOJIHON U
COIIMaJIbHOM
cpenou;

Pazgen 4. QJIEKTPOAUHAMMUKA

4.1

DnexTpocTaThKa

10

bubanoreka
I[HOK
https://m.ed
s00.ru/7f41
bf72

OpHUEHTALUs B
JIeATEIbHOCTH
Ha
COBPEMEHHYIO
CUCTEMY
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. bubnuoreka | Hay4HbIX
ITocTosiHHBIN .
N [HOK MIPEICTaBICHHMA
4.2 DCKTPITCCIiT 1 2 https://m.ed | 06 ocHOBHBIX
TOK. TOKHU B 12
PASTIMHEIX Cpesiax S00.ru/7f41 | 3aKOHOMEPHOCT
bf72 SIX pa3BUTHUS
YeIIoBeKa,
MIPUPOJIBI |
oO1iecTBa,
B3aMMOCBSI3SIX
YeIIoBeKa ¢
Hroro no pasgeny 99 IIPUPOJIHOM 1
COLMAIBHOMN
cpenou;
PezepBHoe Bpemst 2 1
OBIIEE
KOJUYECTBO 4 5
YACOB 11O 68
MMPOI'PAMME
TEMATHUYECKOE IIVNIAHUPOBAHUE
11 KJIACC
KoauvecTBo yacos DJIeKTPOHH JesiTeJIbHOCTD
bie YUHUTEJs ¢
HanmeHnoBanme (un¢pposbie | ydeTom padoueit
Ne HpakTuya
wp | PaderoBmTeM | Be | Kowtpoanm | ) NPOrpamMMbl
nporpamMmbl ero | bie padoThI oOpa3oBare BOCITUTAHMS
padoThI ALHBIE
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
bubnmnorexka | OBnaneHue
MarunuTtHoe 1oJe. [HOK OCHOBHBIMU
11 DNEeKTPOMarHUTH 11 1 3 https://m.eds | HaBbikamMu
ast MHTyKIUS 00.ru/7f41c9 | ucciaemoBaTenbCK

7c

OH eATEeILHOCTH
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Hroro no paszgeny 11

¢ yuéToM
cneuuduku
HIKOJIHOTO
SI3BIKOBOTO
00pa3zoBaHus;

Paznen 2. KOJIEBAHUSA U BOJIHbBI

Mexannueckue u
2.1 AJIEKTPOMAarHuTH 9
pl€ KOJIEOAHUS

bubnuoreka
LIOK
https://m.eds
00.ru/7f41c9
7c

Mexanunueckue u
2.2 ANIEKTPOMArHUTH 5)
bI€ BOJTHBI

bubnuoreka
LIOK
https://m.eds
00.ru/7f41c9
7c

2.3 Ornruka 10

bubnnoreka
1IOK
https://m.eds
00.ru/7f41c9
ic

Hroro no pazgeny 24

yCTaHOBKA Ha
OCMBICJICHHE
OTIBITA,
HaOIIOAEHUH,
IIOCTYIKOB U
CTpeMJICHHE
COBEPIICHCTBOBAT
b IIyTH
JOCTUXCHUA
AHIUBUIYATEHOTO
1 KOJUNIEKTUBHOT'O
OJ1aroTOJTyUHs.

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI bubanorexa
CIIEIHATBHOM LHOK
3.1 TeOHHH 4 https://m.eds
’ 00.ru/7f41c9
OTHOCHUTEIBHOCTHU
ic
Hroro no pazneny 4

OpHUCHTAIHS B
NeITEeIbHOCTH Ha
COBPEMEHHYIO
CUCTEMY Hay4IHBIX
MpeCTaBICHUI
00 OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHUSA
YyeJI0OBeKa,
MPUPOBI U
o01iecTBa,
B3aMMOCBSI3SX
YyeJI0oBeKa C
IIPUPOIHOMN U
COIlMaIbHOMI
cpenou;
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Paznen 4. KBAHTOBAS ®U3UKA
bubnuorexka | opueHTanus B
DNIeMEHTHI [HOK JIEATEIIbHOCTH Ha
4.1 KBaHTOBOM 6 https://m.eds | coBpemeHHYIO
OTITUKHU 00.ru/7f41c9 | cucremy Hay4HBIX
ic IIpe/ICTaBICHUM
Bubmmorexa | 00 OCHOBHBIX
[{OK 3aKOHOMEPHOCTSIX
4.2 Crpoenue atoma 4 https://m.eds | pasBUTHA
00.ru/7f41c9 | 4e10oBeKa,
7c IPUPOIBI U
BuGmuorexa | COMWECTBA,
IIOK B3aMMOCBS3X
4.3 ATOMHOE PO 5 https://m.eds | 1€TOBCKA (i
00.ru/7f41c9 | MPHPOAHON 1
7c COLMAIbHOU
cpenoi;
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKU
bubaunorexa | OBianeHue
ONeMEeHThI HOK OCHOBHBIMH
5.1 aACTPOHOMHH U 7 1 https://m.eds | HaBeIKamMu
acTpoPH3UKU 00.ru/7f41c9 | uccnemoBaTeIbCK
7c Ol IeATEIbHOCTH
¢ yuéTOM
crienuuku
Hroro no pazneny 7 HIKOJIEHOTO
SI3BIKOBOTO
o0pazoBaHus
Paznen 6. OGOBILIAIOLUIEE IOBTOPEHUE
bubnuoreka | ycraHOBKa Ha
O6oGmaomee LHOK OCMBICJICHHE
6.1 HoBTOpeHIE 4 https://m.eds | ombita,
00.ru/7f41c9 | mabmroneHui,
7c MOCTYTIKOB U
CTpEMIICHUE
Hroro no pazneny 4
COBEPIIECHCTBOBAT
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b IIyTH

JOCTHIKCHUS
HHIUBUAYAJIbHOTO
1 KOJVNIEKTUBHOI'O
OyaromnoJyyusi.

PesepBHOE Bpems 3

OBIEE

KOJIMYECTBO 68

YACOB 110

MMPOI'PAMME

YYEBHO-METOJMYECKOE OBECHEUEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

» ®usuka, 10 xnace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. moa penakuueit
[TapdentreBoit H.A., Akimnonepnoe odmectBo «M3maatenbetBo «IIpocBemnienuey

» ®msuka, 11 krace/ Msixkumies I'.J1., byxosuer b.b., Yapyrun B.M. nox penakimeit
[TapdentbeBoit H.A., Akimnoneproe odmectBo «M3mgatenbcetBo «IIpocBemnieHuey
METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

I'.5l. Makumes, M. A. IlerpoBa, C.B. Crenanos ®usuka 10 k. YueOnuk. @usnka 10 ki1.:
y4eOHUK N5t

001eoOpa3oBaTeNbHBIX Opranu3anuid. ba3zossiii yposens. M.: Ipoda, 2020

2. A.I1. PeivkeBuu. COopHuk 3a1au o ¢usuke. Mocksa, Jpoda, 2005 - 2019 r.

3. Coopuuk 3a1a4 1o ¢usuke it 9 — 11 xknaccor. CocraBurens I.H. CremanoBa. M.:
«IIpocsemienue,

1996 r.

4.T".B. Mapkuna ®@usuka 10 xiacc. [Toypounsie riansl no yueOnuky I'.51. Mskumesa, b.b.
byxosuesa. B.: Yuurens, 2004

5. Bonkos B.A. Iloypounsie pazpabotku no ¢usuke. 10 knace. M.: Bako, 2006

6. COOpHUK TECTOBBIX 3a/IaHUH 11 TEMAaTHUECKOTO M UTOTOBOTO KOHTpoJsi. dmsuka 10 kmacc.
M.:«UuTtennexr-Lentp», 2004 r. 7 C.M. Angpromeukus, A.C. CinyxaeBckuii. Pusuka.

«KOHCTpYKTOpP» caMOCTOSTENBHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiaccel. [TocoOue s

yuuteneid. M.: IIpocsemenue, 2010



JlononHuTenpHas IMTEPATYpA:

1. 'opsioBa JI.A. VIHTErpupoBaHHbIE YPOKH

¢uzuku. 7 — 11 xmaccer. M.: Bako, 2009

2. 3opun H.W. DnexTuBHbIi Kypc «I1€MEHTHI

onodusukm». ( kimacc.M.: Bako, 2007

3. I'pebenkuna T.M. ®usuka. [Ipeamernas neaens. B. Kopudeii, 2008

4. Tlepensman A.U. 3anumarensHas ¢usuka. M.: Hayka, 1983

5. ®usuka B cxemax u tabnuimax/ Coct. C.A. Cobonera. CIIO.: « Tpuron», 2006

6. l'opnosa JI.A. Onumnuazs: o ¢pusuke. 9 — 11 kimaccel. M.: Bako, 2007

7. JIeimapeBa H.A. ®@usuka 9 -11 knaccel. [IpoekTHas nestenbHOCTh yyamuxca. B.: Yuurens,
2008

8. I'.A. benapukos, b.b. byxos1es u nip. 3agauu no ¢puzuke s MOCTYNAIOUINX B By3bl. M.:
«Hayxa»,1987r.

9. I'.B. Menenun. ®u3uka B 3amavax. M.: «Hayka», 1985 r.

10. HU.T'onsadap6. COopHUK BOMIPOCOB U 3a1a4 1o ¢usuke. M.: «Bpicmas mkoma», 1982 .
11. EI'D — 2009, ®usuka, M.: «Actpenby, 2008 1. (TECTshI).

12. .M. T'ensdrar, JI.D. I'ennenmreits, JI.A. Kupuk. 1001 3amava mo pusuke. M.: «nekcay,
2007 r.

13. A.B. Xyropckoii u ap. Kak ctaTe yueHbIM. 3aHITHS 110 (PU3UKE CO CTAPIICKIACCHUKAMH.
M.: «I'mobyc», 2007

14. Camoe 1oTHOE M3/1aHKE TUIIOBBIX BapHAHTOB peanbHbIX 3amanuii EI'D 2009 ¢usuka /Cocr.
A.B. bepkos, B.A. I'pu6os. — M.: ACT: Actpens, 2009

15. EI'D. YHuBepcaibHble MaTepHalibl 1j1s MOAroToBKH yuaruxcsa. @usuka 2010/ ABT.-cocT.
B.A. Opnos u ap. M.: «Murennextllentp», 2010

16. ®usuka. [Togrotoska k EI'D — 2020

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
https://edsoo.ru/-Enunoe conepxanune o01iero oopazoBaHus
https://myschool.edu.ru/-butmmrorexa [JOK

https://resh.edu.ru/

https://uchi.ru.ru/



https://www.yaklass.ru

1 XKupas ¢pusuka: odydaromas nporpamma. http:/ww.int-edu.ru/soft/fiz.html

2.Ypoku ¢u3uku ¢ ucnosib3oBanueM MuTtepuera. http://www.phizinter.chat.ru/
3.®dusuka.ru. http://www.fizika.ru/

4 dwusuka: koyutekiws onbitoB. http://experiment.edu.ru/

5 dusuka: 37eKTpOHHAs KoJuteKus onbiToB. http://www.school.edu.ru/projects/physicexp
6 https://resh.edu.ru/

7 https://infourok.ru/

8 https://multiurok.ru/

9 https://nsportal.ru/

10 http://www.myshared.ru/






