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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux (usrke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JACSITEILHOCTHOTO MOIX0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUeHHUs], a TAKKe
VUYUTHIBAET HEOOXOJAMMOCTh peaau3alid MEXKIPEIMETHBIX CBsi3el (QU3UKU ¢
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHBIE
e U3y4eHUsl PU3NKM Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHSA Kypca (PU3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3HKe BKIIOYAECT:

® [UIaHUPYEMBbIC PE3YJIbTAaThl OCBOEHUS Kypca (U3UKH HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0J1aM O0Y4YCHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay mo rogam oOydeHus.

®du3rka Kak Hayka O HauOolsiee OOIUX 3aKOHAX MPHUPOJIBI, BHICTYIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3NKH — cHCTEMOOOpa3yomuii
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cpepe IHEPreTUKH, TPAHCIIOPTa, OCBOSHUSI KOCMOCA,
MOJTyYEHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKK BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KapTUHBI
Mupa oOydarormuxcsi, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BITIOJHEHUN UM y4e€OHBIX UCCICIOBaHUMH.

B ocHOBY kypca ¢pu3uku AJ1s1 ypOBHS CpeIHEro 00111ero 00pa3oBaHus MOJI0KEH
pAIl Uael, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 TTOCTPOSHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3fesioB (M3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kype Gu3nku npeanoiaract 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUYECKMX NPWIOKEHUN H3yYCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM NpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (U3HMUECKUE TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
J11st 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIILHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IPOrpaMMe
no (usuke 0ObEeTWHEHBI B OOIIUN CIHUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bbljenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAaHWPOBaHUSI M OCHalleHusi kabunera Qusuku. Ilpu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yAENSIeTCs PEIICHUIO PACUETHBIX M KaYE€CTBEHHBIX 3a/a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOrO pazfena Kypca, TaK U WHTErpUpYys 3HAHUS W3
Pa3HbIX pa3ienoB. [[s KaueCTBEHHBIX 3a7a4 IIPUOPUTETOM SIBISIOTCS 3aJaHMs HA
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OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpa (HU3UYECKON MOACTH IS CUTYalWd TMPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oomiero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCJIOBHUAX IMPEAMETHOTO
kaOvHeTa (DU3MKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe U3UMKKU JOIKHO OBITH HEOOXOJIHUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHcTpallMoOHHOE  00Opy/I0BaHUE (OPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH ¥ OOECIIEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMUYECKUX NPAKTUUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4YCHUS] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHHE HHTEpPECa M CTPEMJICHHSI OOYYalOIIUXCS K HAydYHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

® pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI¢ TIO3HAHUSA M (POpMUPOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

¢ (GopMHPOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa N3yUCHHsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (dopmupoBaHHe YMEHUW OOBSCHATH SBICHUS C HCIOJIb30BAaHUEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHHE MPEACTABICHUN O poyid (DU3UKHU [JIST PA3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

® TpUOOPETEHUE CUCTEMBI 3HAHHH 00 OOIINX PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpPHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;
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e (¢dopMUpOBaHHE YMEHUW TNPUMEHATH TEOPETUUYECKUE 3HAHUS MAJIA
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

® OCBOGHHE CIOCOOOB pEIICHHUA pPAa3IMYHBIX 33Jad C SBHO 3aJaHHON
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

® I[IOHMMaHuE€ (PU3NYECKMX OCHOB M NPUHLUIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

® OBJIQJICHHE METOJaMU CaMOCTOSATEIBHOIO TUIAHUPOBAHUS M TMPOBEICHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

® CO3/1aHHE YCIIOBUH IJs1 pa3BUTHS YMEHUN IMPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mnporpamMmme no (¢U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.
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COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb skcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonmHeHOE NBUKEHUE. [[BH>KEHNE MaTEPUATIBHON TOUYKHU MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAsA CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JIB>)KCHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.
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HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

H3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO OINPEACICHU MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yueHnne nBUxKEHUS Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 7151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosa. Koadhdurnument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
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N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPIAOTO TeENa, HMEIOLIETO0 OCh
BpAILCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMiynbc MaTepuaabHOM TOYKHM (Te€da), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBMXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

ITorenmuanbHas SHEprusl. IToTrenmuanbHas SHEprus YIpyTO
nedopMupoBaHHOM NPYyKUHBL. [loTeHIMaNbHAS YHEPTHS TeJla BOJIU3H IOBEPXHOCTH
3emMin.

[ToTennuaabHbIC n HEMOTEHINAIbHBIE CHJIEL. CBs3b paboThI

HEMOTEHIMAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW YJHEPTUH CUCTEMBI TEJN. 3aKOH
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEpPIuu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA
Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, XHUJIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.
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TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B UAEANbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Monenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMeTpaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
DHEpPrus  OAHOATOMHOTO  HWACAJIbHOrO  rasza. Buabl  Teruionepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
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nevictBus TerwtoBol mamwuHbl. [{ukn KapHo m ero xoaddumueHT mojae3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PadOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcanus. Mcnapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue n amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctamoB. JKuakue kpucrtamibl. CoBpeMeHHble MaTepuainbl. [lnaBnenue wu
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuid 3apsa. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.

[IpoBOAHUKHM,  JUANEKTPUKU U  TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yieKTpuyeckoro mojis. IIpuHiun
CYHEPIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorennuan. PazHocTs NOTEHIIMATIOB.
[IpOBOTHUKN W AUANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. [(uamekTpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHE: 3SJIEKTPOCKOII,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
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OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: amIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIeKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEN U Ta30B,
IJEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJICKTPOJIUTHYECKAS  AUCCOLMALNS,
rajbBaHHUKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUW C HMCIHOJIB30BAHUEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJy4YCHUS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHUCJIE€ HAHOMATEpUAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TATbBAHHKA.

11 KUIIACC
Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUA

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop marauTHON MHAYKUWU. [[pUHIIMT CynIepHO3ULIMK MAarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYyKOMM. KapTWHa JNMHUNA MAarHUTHOM HWHIAYKUIHM I10JIS
MOCTOSTHHBIX MarHUTOB.

MarautHOoe 10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HarnpaBiieHUE. J[BUKEHHE 3apsSKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
MHOYKIAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »sieKkTpuyeckoe TmoJsie. DJEKTPOJBIKYIASA CUJIa WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MAarHUTHOTO TIOJISL.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAaMOMHTYKIIWH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
SHEPI'uM B UJ€aTLHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJjeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIpsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. JKOJIOTMYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue yCTpOWCTBAa M IPAKTHYECKOE IPUMEHEHUE: SIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGnronenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COEAMHEHWH PE3UCTOPA, KATyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY IIEKTPONEpEaayn.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnenoBanne nepeMEeHHOTO TOKa B LIEMH U3 TTOCIEA0BATEIBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss U JiuHa BOaHbL. [lomepeyHble W NpPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3JIYYCHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxims,
unTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3ne€KTpOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHn4eckrue YCTpOWCTBA M MPAKTUYECKOE MPUMEHECHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJIbTPA3BYKOBasl JAMArHOCTHKAa B TEXHUKE W MEAUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAaHC.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHHE,
noJisipu3anus, 1udpaxkuus, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBIl yrosl MOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas nH3a. DOKyCHOE pacCTOsIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUparOIUX U
paccenBaromux JuH3ax. @opmysia TOHKOU JIMH3BL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHU4ecKue yCTpOMCTBAa M IPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHeHOE pacnpOCTpaHEHUE, OTPAXECHUE U IIPEIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HabOmronenne nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO NPU3MBI.
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[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HaOnronenue nosisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3MepeHue nokasaress NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLIbI HPUMEHUMOCTH KJIACCUUYECKON MeXaHUKH. [TocTynaTel crieruanbHOM
TEOPUH OTHOCHUTEIBLHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHH U COKPAILCHUE
JUTHHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTHULBI. DHEPTUS
MTOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHumar
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW 3HEPrUr aToMa BOJIOPO/IaA.
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BousHoBbIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
manydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.
Anb(a-pacnan. ODIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH
Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE

aCTPOHOMMUHU.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOXKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, miianet, Mieunoro [lytu.

O06o0maroniee NOBTOPEHUE

Ponp ¢u3uku wW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(bopMHpOBaHUU MPEICTABICHUN O (PU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKON
KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIeCTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIEeHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
OTIpeIeIICHNE TUIOIIAIN TFIOCKUX (PUTYpP B 00BhEMa TelL.

buonoeus: snexTpuueckue SBICHUS B JKHBOW MPHUPOJIE, KoJieOaTEIbHBIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOUM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIAYECKASI CTPYKTYpa TBEPIBIX
TeJl, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKIECHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTAHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYEeCKoi HayKe;

5) Tpy10BOI0 BOCIIMTAHMSI:
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UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTDh IKOJIOTMYECKON KyJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIIBHOCTH JSKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs! (PU3HKHU OCYIIECTBIISTH MPOEKTHYIO U UCCIE0BATENBCKYIO IESITEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX M HEMAaTePUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHHUE TIPH PEIICHUH KU3HCHHBIX MPOOJIEM.
ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
(bu3nYeCKON HAYKH;
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BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTy PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TO3HAHUS;

BJIQJICTh BUJAMH JICATCIBHOCTH 110 IMIOJIYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsIX, B TOM YHUCJIE TIPHU CO3JaHUH YU€OHBIX MPOEKTOB B 001acTH (DU3UKH;

BBISIBJISITh TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHNs, HAXOUTh apTyMEHTHI JJIs IOKa3aTeIhCTBA CBOMX
YTBEPXKACHHA, 33]]aBaTh TTApaMETPhl M KPUTEPHUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIEHUBATh MPHUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IUYHBIX BUAOB U (GOpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHHeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTHU3alINN.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
OCYILECTBIISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;
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pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0r0 Y4aCTHUKA KOMaH bl B OOILINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEITEILHOCTh B O0JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSATEIILHO COCTABIIATh IUJIAH PEIICHHUS] PACUETHBIX M KAauyeCTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pactIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHIM;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 3a PCIIICHHUC;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JIaCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOK 00pa30BaTeIbHbIN M KYJbTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, YSMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHBBI B NESTEIBHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICJISIM;
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BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedriekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUM ISl OLIEHKH CUTYal[uH, BIOOpa BEPHOIO
pelIeHNUS;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apPTyMEHTHl JPYTHX TpPU aHalUu3e pe3yIbTaToB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS IPOTPAMMBI 110
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh TIOHUMATh CBOE SMOLMOHAIIBHOE
COCTOSIHME, BUAETh HAIPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHANILHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh YMOLIMOHAIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOLIEHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI
K koniry o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOT'MH, B IPAKTUYECKON IEATEIBHOCTH JIIOIEH;

25
[okymeHT co3aaH B anekTpoHHon chopme. Ne 338 ot 01.09.2023. UcnonHutens: MNanvHosa C.A. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 25 13 36. CTpaHuua cosaaHa: 21.09.2023 14:47 =¥ TATAPCTAH



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3aps]i IPU pelieHnH (PU3NUecKux 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOIMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSMOJMHENHOE JBUKEHNUE,
CBOOOJ/IHOE TIAJIeHUE TeJ, JBH)KCHHUE MO OKPYKHOCTH, MHEPIIHS, B3aMMOJICHCTBHE
ten, auddy3us, OpOyHOBCKOE JNBUKEHHE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX TEll,
W3MEHEeHHEe Oo0BEMa TeJl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
VClapeHne, KOHJCHCALMs, IUIABJICHHUE, KPUCTAIUIM3AlNs, KUIICHUE, BJIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKJY IMapaMeTpaMHu COCTOSIHUSA Ta3a B M30MPOILECCax, JICKTPU3ALUS TEN,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHUHY C JAPYTUMU
BEJIUYMHAMM;

OINMCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasl SHEPTUSI XaOTHUYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHECKBAIpATHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh U3YYEHHBIC JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIe, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIUAJIOB,;
Py  OMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKUA CMBICT HCIIOJIb3yEMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M MPUHIUINBL: 3aKOH BceMupHOTo Tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUST MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHMS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
GOpMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHUE U YCIIOBUA (IpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIMITHI ICHCTBYS MAITUH, MPUOOPOB M TEXHUIECCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4€OHOTO SKCIIEPUMEHTA, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC MU3MEPEHUSI (PUBNMUECKUX BEIUYUH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX W3MEPEHUH, MPHU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YNHTATHI MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUE
Ta0NMIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYX IAEHUH C OMOpPOM HA M3yYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOM JKU3HU JIJIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh Pa0OTy TPYIIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€OUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHWUTHasE WHAYKIWS, JACHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJAIpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3gdext (poToadPdhexT), CBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMOJB3Yysl (PU3HMYECKUE BEIMYUHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTD
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MAarHUTHOrO IOJIEW, MEPUOJ W YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpOIEcce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHCAHWH MPABUIBLHO TPAKTOBATh (DU3UUCCKUN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHWS W CIAWHHIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
bu3MYecKue BEJIMYHMHBI: CKOPOCTh JJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPHOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMH,
BEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHIYKITUU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHCHMS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJhCA, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHHs MAacCOBOIO 4YHCIa, mocTynatsl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, O0OJACTH)
MIPUMEHUMOCTH;

OTIPEJICIIAITH HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOHHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOMTh W OIKCHIBaTh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOIIECCOB C HCIOJIB30BAHUEM TMPSMBIX, M KOCBEHHBIX HM3MEPEHHWI: MPU 3ITOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJIUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBINA CMOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJICIOBATh 3aBUCUMOCTH (PU3HYCCKUX BEIMYUH C UCTIOJIB30BAHUEM TPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAEC TaOMUIl U TpaduKoB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

cOOI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
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JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl U3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE NIl €€ pEelIeHus, MPOBOJUTH PAcU€Thl M OLIEHHWBATH PEATbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnUecKkue SBICHUS;

UCTIONIb30BAaTh MTPH PEIICHNH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUN U TPEICTABICHUS
yu4eOHOW UM Hay4HO-TIONMYJIApHOW HH(GOpPMAaIlMKU, IOJYYEHHON W3 pa3iIMyYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMALHUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU ISl
oOecrieueHus: 0€30MAaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUA B OKPYXKaOUIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYaIlMsIX, aJICKBATHO OIICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMAaTPUBAEMON TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTrBo yacos JJIeKTPOHHBbIE
HanmeHoBaHue pa3iesioB U TeM ugpoBbie
Ne n/m pasi Konrpoabnsie IIpakTnueckue (uitcpp )
NporpamMmblI Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUBUKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®du3uKa 1 METOJIbI HAYYHOT'O ) bubmmoreka [JOK
' MO3HAHUS https://m.edsoo.ru/7f41b{72
Uroro no pazneny 2
Pa3pen 2. MEXAHUKA
2.1 Kunematuka 5 butmiorexa LOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Alunamka https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 | bu6mmoreka [JOK
' KAHETUYECKOM TCOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOZMHAMIIT https://m.edsoo.ru/7f41bf72
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AFpCFaTHBIC COCTOsHHA BECIICCTBA.

bu6mmoreka [JOK

I[TPOI PAMME

33 5
dazoBbIC MEPEXOIBI https://m.edsoo.ru/7141bf72
Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DJIEKTpOCTATUKA 10 bubmiorera LIOK
' B https://m.edsoo.ru/7f41bf72
49 [ToCcTOAHHBIN JIEKTPUYECKUN TOK. 12 bubmmoreka [{JOK
' Toku B pa3inuyuHbIX cpegax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB T1O 68
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11 KIIACC

KosnuecTtBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undpossbie)
Konrpoabusie IIpakTuyeckue
n/n NMPorpaMmbl Bceero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypcbl
Pazngen 1. JJIEKTPOJUHAMMUKA
1 MarnuTtHoe nojie. DIeKTpOMarHuTHas 1 | 3 bubmmoreka [{OK
' UHTYKIHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4decKue 1 AIEKTPOMAarHuTHbIE 9 | bubmorexa [JOK
' KOJIeOaHUs https://m.edsoo.ru/7f41c97c
29 Mexannyeckue U 3JIEKTPOMArHUTHBIE 5 | bubmmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢c
bu6mmoreka [JOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24
Pa3zaen 3. OCHOBBI CIEIIMAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH
31 OCHOBBI ClIEIMAIBHON TEOPUU 4 | bubmmoreka [{IOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41¢97¢
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Uroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAHTOBOM OINTHKH 6 bubanorexa IIOK
' . https://m.edsoo.ru/7f41¢97¢c
4.2 Ctpoenue aToma 4 bubimoreka [IOK
| P https://m.edsoo.ru/7{41c97¢c
bubmmoreka [JOK
4.3 A 5
POMERE AR https://m.edsoo.ru/7{41c97¢
Hroro no pasneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUU N ACTPOPU3UKU

51 DJIEMEHTBI ACTPOHOMUU U 7 1 bu6mmorexa [JOK
' acTpOU3UKH https://m.edsoo.ru/7f41¢97¢c
Hroro o pazneny 7
Paznen 6. OBOBHIAIOLHIEE IIOBTOPEHHUE
bu6mmoreka [JOK
6.1 00600 4
OPTIAIOTIEE TOBTOPCHHE https://m.edsoo.ru/7{41c97¢c
Uroro no pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 63 4 7
[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISI YYEHUKA
v Kacesanos B.A. ®usuka (bazossiii yposens) 10 kinace — JIpoda, 2022 r.

v Kacesanos B.A. ®usuka (ba3ossiii yposens) 11 kinace — JIpoda, 2022 r.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
v ®uswuka. 10-11 knaccel. 3agaunuk, Peivkesud ITA — M, «JIpodar»
2021r.
v ®wusuka. 3agaunuk.10 - 11 knaccsl, lonsadapo H.U. — M, «Ipoda»
2021r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

NUHTEPHET
[lepeuens MHTEPHET-pECYPCOB,
Neo | mone3nbIx st OpraHM3alluH yPOuHOH KoMmeHTapu
n/m Y BHEYPOUHOMU JIESITEIIBHOCTH MO
npeamety (B 10-11-x kiaccax)
1. Enunas xomekius mudpoBbIx ®enepanbHOoe Xpanwnuue Ennnoi
00pa3oBaTeIbHBIX PECYPCOB KOJIICKITNH ITU(DPOBBIX 00pa30BaTEIbHbIX
http://school- pecypcoB
collection.edu.ru/catalog/
2. denepanbHbIN LUEHTP [Ipoexkt ®LIOP nHanpasneH Ha
UH(OPMAITMOHHO-00pa30BaATENbHbIX pacnpocTpaHEeHUE AIEKTPOHHBIX
pecypcoB 00pa3oBaTeIbHBIX PECYPCOB U CEPBUCOB
http://fcior.edu.ru/catalog.page JUTSI BCEX YPOBHEH U CTyrneHel
00pa3oBaHUs
3. Caiit- «2nemeHTapHas Qu3nKa OO0pazoBaTeNbHBIN CAaUT TIO PU3MKE
http://elfiz.ru/
4. Caiit- «Knacc!Hast ¢pusuka s CaliT BXOOUT B KaTajor
J10003HATETBHBIX) «O0pa3oBartesibHbIE PECYPChI CETU-
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http://elfiz.ru/

http://class-fizika.narod.ru/index.htm WHTEPHET JIJI1 OCHOBHOTO OOIIIETO U

cpeaHero (IoJIHOro) oOIIero

oOpa3oBaHMsI»
5. AHUMaIuu PU3NIECKUX 0ObEKTOB.
http://physics.nad.ru/

6. Caiit- «du3uka.ruy Kiy6 niist yaurenei pu3nku, ydammxcs

http://www.fizika.ru/index.php 10-11 xmaccoB U UX poauTenen
7. ["azeta «1 ceHTAOps» MaTepHalIbI 1O

dusuke.

http://archive.lseptember.ru/fiz

8. Caiit- Pemry EI'D, cnam A OO0pa3zoBaTebHBIN TTOPTAT IS

http://phys.reshuege.ru/
http://phys.sdamgia.ru/
9. Caiit- InternetUrok.ru
http://interneturok.ru/ru

IIOATOTOBKH K 3K3aMCHaM

OO6pazoBaTenbHbIN opTal - Bugeoypoku
10 OCHOBHBIM IIPEAMETaM MIKOJbHOM
IPOrPaMMBI

10. Caiit- «Bes DU3UKA» JlanHbIil pecypc momMoxkeT 3(h(PEeKTUBHO U
http://www.all-fizika.com/ MHTEPECHO U3y4yaTh QUBUKY

11. | Cailt- «®u3uka aas aOUTypUeHTa Caiit 1151 abUTYpHEHTOB, JIs
http://www.abitura.com/#1 BBIITYCKHUKOB IIKOJIbI, CAAIOIUX (DU3UKY

12. [udpossie oOpazoBaTeIbHBIC

pecypcesl. — PexxuM nocryma:
http://www.openclass.ru

http://distolymp2.spbu.ru/olymp/

13. CalT- «2neMeHTb» [TomynsipHBIN caiiT 00 2JIeMEHTapHOM
http://elementy.ru/physics HayKe
14. Calt- «OTKPBITHIN KOJIEIK» VYyeOHbIe KOMITBIOTEPHBIE KYPCHI
http://www.physics.ru/ komnanuu GU3NKOH
15. BuaeoonsiTel Ha ypokax. — Pexxnm
noctymna: http://fizika-class.narod.ru
16. Caiit- «TeachPro.ru» MynbTUMeTUHBIN yu4eOHBIN KypC
http://teachpro.ru/course2d.aspx?idc= TeachPro m1s MIKOJIEHUKOB U
12015 aOMTYpPUEHTOB
17. Caiit- « HTepHeT-0IMMIIUAbI 110 CailT OTKPBITBIX UHTEPHET-OJIUMIIUA] IO
buzuke» busuke mig 7-11 kmaccon

18. Caitr- «Kypnan KBAHT»
http://www.kvant.info/old.htm

HayuHo-nonynsipHbiii pusuko-
MaTeMaTU4YECKUM KypHaJ I
IIKOJIbHUKOB U CTYJICHTOB

19. Caiirt- «Poccuiickuii

o011e00pa3oBaTeIbHbIN MOPTAID)
http://experiment.edu.ru/

Komneknus "EcTecTBeHHO-Hay4YHbIE
AKCIIEPUMEHTHI"
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