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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro oOIlero
o0Opa3zoBaHus pa3padOTaHa HAa OCHOBE MOJOKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOW mporpammsel, npeactaBieHHbIXx B @I'OC
COQO, a Taxke c¢ yuérom denepaqbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIEMIMKA TpernojiaBanusi yuyeOoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anusIx Poccuiickon Qenepanuu, peAIN3YIOIINX OCHOBHBIE
00pa3oBaTEIbHbBIE TPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (uU3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOyuatrommxcs 10-11 kimaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AESTEIBHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorserctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOy4eHHs, a TaKXe YYUTHIBAET HEOOXOJMMOCTb peau3allii MEKIPEIMETHBIX
CBA3€H (U3MKM C €CTeCTBEHHO-HAy4YHbIMU Yy4E€OHbIMU TpenMeramu. B Hel
OTIPE/ICIISIIOTCS OCHOBHBIC €M M3Yy4YeHUs (PU3NKKA HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HKHU: JTUIYHOCTHBIE,
MeTanpeaMETHBIC, TpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma o pu3rke BKITIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha Oa30BOM YpPOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3yJIbTAThI 10 rojiaM O0yUYEHUS,

e coJiepxkaHue yuyeOHOro npeamera « Pu3uka» mo rojgaM 00ydeHusl.

®du3nka Kak Hayka o HamOoisiee OOMMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xaroriem mupe. LIkoapHbIN Kypc GU3HKK — cucTeMOOOpa3youi
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOJIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHMI, M3y4aeMbIX XUMHEH, OUOJOTHEH,
buzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHUSI HOBBIX MATEpHAJIOB C 33JaHHBIMU CBOWCTBAMHU U JIPYTHX.
W3yuenne Qu3NKM BHOCHT OCHOBHOW BKJIaq B (POPMUpOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa OOydarolmmxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METO]I MO3HAHUS MPU BBIMOJHEHUH UM YU€OHBIX HCCIICIOBaHUN.

B ocHOBy kypca (usuku Uit YpOBHS CpeIHEero ooOiero oOpa3oBaHUS
MOJIOKEH pAJl HUJEH, KOTOphIE MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAECPKUT MaTepHUa U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKO, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUM € HeW Mmarepuan Kypca (U3UKH
0o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHUE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzainus NOpeanojaracT HUCIOIb30BaHUE
T'YMAHUTAPHOTO MOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢usukn ¢ pasBuTHeM OOIIecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonou uanpaenennocmu. Kypc ¢Guzumku mpeamnosnaraer
3HAKOMCTBO C IIMUPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMUYECKUX MPUIIOKEHUN
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke OO0CYKIEHUs
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOIIEero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (pu3nuecKoil Teopun, poiu (GyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWAIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPHUPOAE, TpPaHUIAX
OPUMEHUMOCTH TEOpUHM, MJid OIUCAaHUA €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MIPOIIECCOR).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcsl Mpexse
BCEro 3a CY€T OpPraHM3alliU 3KCIEPUMEHTAIBHON JEesTeIbHOCTH O0Yy4YaroUIXCs.
Hnst  Ga3oBoro ypoBHsS Kypca (U3UMKM — OTO HCIOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpbIE B Iporpamme mo (u3uke 0ObeIUHEHBI B OOUIMI CIHUCOK YYEHHYECKHX
MpakTUYeCKux padoT. Brijenenne B yka3aHHOM mepeyHe JabopaTOpHBIX padorT,
NPOBOAUMBIX JUIsl KOHTPOJI UM OLIEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
00pa3oBaTEIBLHOIO Mpollecca MCXOM U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
OocHalleHUst kaOuHera Qu3uku. Ilpu »3TOM obOecnieunBaeTcsi OBJIAJICHUE
OOy4YarOIIMMHUCS YMEHUSIMU HPOBOJIUTH KOCBEHHBIE W3MEPEHHUs, HCCIECAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENSAETCS PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM A1 pacd€THBIX 3a7a4 NPHOPUTETOM SIBJIAIOTCS 3aa4M C SIBHO
3aJJaHHOW (PU3NYECKON MOJEIBIO, TO3BOJISIFOIINE IPUMEHITh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk M HMHTETPUpPYS 3HAHUA W3
Pa3HbBIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs HA
00bsICHEHHE TpOTEeKaHUsi (U3MUECKUX SIBIICHUW W TPOILECCOB B OKpYyXarouien
KU3HU, TpeOyromue BbIOOpa (PU3MUEeCKON MoJaenu JUisl CUTyalluu MpPaKTHUKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ T1peboBanmsmu PI'OC COO k wMarepuaibHO-
TEXHUYECKOMY O0O€ecCledeHnI0 Y4eOHOro mpolecca 0a30BbIi ypoOBeHb Kypca
(bu3KMKK HA ypOBHE CpeHEro 001ero oopa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUSAX
IpPEeIMETHOrO0 KaOWHeTa (PU3HKM WM B YCJIOBHUSIX WHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKiIa. B kabunere (u3MKM JOMKHO OBITH
HeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme no (pU3MKe y4eHHYECKUX MPAKTUYECKUX paboOT U JEMOHCTPALMOHHOE
06opyaoBaHUe.

JleMoHcTpaniuoHHOE 00Opy/ioBaHue (popMupyeTcs B COOTBETCTBUM C
OPUHLIAIIOM MHHHMAJIbHOM JTOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpAllUid s
UCCJIEIOBAHMSI  M3Y4YaeMbIX  SIBIIGHUA UM  MPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHH.

JlabopatopHoe 0O0OpyJIOBaHUE [JIsi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyercss B BHIEC TEMAaTHYECKHMX KOMILUICKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudecKre KOMILUIEKTHI
7a00paTOpHOTO O0OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMH HENIAMH U3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCS:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4YHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX U TBOPYECKUX
CITOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (HOPMHUPOBAHHE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHMEe HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YEHUS
OCHOB CTPOCHHMSI MaTepHH U (YyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE€ YMEHUU OOBSICHATH SBICHUS C HCIOJIH30BAHHEM
busznyecKuX 3HAHUI U HAYYHBIX J10Ka3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PO (PUUKHU I PA3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX 1elield oOecrieunBaeTcsl pelIeHUEM CIEAYIOIUX 3ajad B

nporecce u3yueHus Kypca GU3NKN Ha ypPOBHE CPEAHEro 001ero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHWUH 00  oO0mmx  (usmIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIpHYIO  (PU3UKY, BJIEKTPOJUHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETHUYECKUE 3HAHUS IS
oOBsicHeHHUS (PU3WYECKUX SABICHUW B TPHUPOAC H JUIsl TPUHATHS
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs pPa3IMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NYECKOM MOJeNH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMAaHHE (PUINYECKUX OCHOB M MPHUHIUIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEPHpPETalud HH()OpMAaIHH,
OIIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOT'O PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM JJisi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JabopaToOpHBIX U
PAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb Je€laeT BbIOOp
IPOBEJCHUS JIaDOpAaTOPHBIX PAOOT M OMBITOB € YYETOM HHIAWBHUIYaTbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®usuka — Hayka o npupozae. HayuyHpie MeTOIBI IO3HAHUS OKPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpPUM B INPOLECCE TMO3HAHUS MPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pu3MYecKUx SBJICHUA W TpoieccoB. HayuHble THMIOTE3BI.
®duznyeckue 3aKOoHbl U TeOpUH. ['paHUIbI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mecTto Qu3Mku B (OpMHUPOBAHMM COBPEMEHHON HAyYHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcué€ra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpeIHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajJbHOW TOUYKHM, UX MNPOEKUMHU HA OCH CUCTEMbl KOOPJHHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMONHMHEHHOe nBmwkKeHue. | paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IYTH U NEPEMEIICHUSA
MaTepUaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaIeHUS.

KpuBonmHeitHoe  nBMKeHWe. J[BMKEHHE  MaTepUalbHOW  TOYKHA IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHENHAA
ckopoctb. [lepuon u yactora obparnenus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD,
JIBW)KCHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue JBUKEHUHN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBuxkeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHus CBOOOAHOTO MaACHHUS.

HarmnpaBiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

N3yueHne HEpaBHOMEPHOTO JABMIKEHHUS C LEJBIO ONPEAEIEHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY MYTSIMH, HNPOUIACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IIPOMEXYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM
JBHKEHUU C HAYaIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHue NBUKEHUS LIapUKa B BA3KOU JKUIAKOCTH.

N3ydenre ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmmnes.  IlepBeiii  3akoH  Hprotona.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3aKkoH HproTOHA [U1s1 MaTepUaibHbIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuia conpoTUBIIEHUS MPU JBH>KCHUU Tea B KUJKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBud
paBHOBeECHS TBEPAOIrO Tea.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SlBnenue uHepUUH.

CpaBHEHME Macc B3aMMOJAECUCTBYIOINX TEII.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jedopmaruu.

HesecomocTts. Bec Tena npu yCKOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

HccrnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mexanuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMiynbec cuiibl U U3MEHEHHE HMMITyJibCa Telld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuiabl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUHU
KUHETUYECKOU YHEPTUH.

[ToreHmmanbHas SHEprusl. [TorenmuanbHas SHEPIus yIpyro
neopMUpPOBaHHOM  TIpyXWHBI.  [loTeHUManbHash  JHEprus Tejla  BOJM3U
MIOBEPXHOCTH 3E€MIIH.

[loTeHunanbHble W HENOTEHUUAIbHBIE  CHJIBL. CBsizb  paboOTHI
HEMOTECHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJTKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUM B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW PHEPTruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM U MX ONIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep IBUKEHUS U
B3aMMOJICUCTBUS YacTULl BewleCcTBA. MoJenu CTPOEHMs Ta3oB, XUAKOCTEW U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojenel. Macca u
pasmepsbl Mosekyll. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

Tennosoe paBHoBecue. Temmneparypa u e€ usmepenue. Illlkama temmneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpPEIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBM)KEHMS dacTul] rasa. [llkana
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHUMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3omponeccsl B UACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME IUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUM.

OnpiThl 10 MU PY3UHN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, miuTocTpupyomias Npupoay AaBlICHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJI€AaIbHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusle padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypPbl BO3/lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMETPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHaMuueckasi cucremMa. BHYTpeHHS sHEprust TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHus. KonruectBo TemioTel U pabota. BHyTpeHHss
JHEprus  OJAHOATOMHOIO  MJAEAJBHOrOo  ra3a.  Buael  Temionepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAsI TEIIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. llepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K H3ompoieccaMm. ['padpuueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtuMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS — TEIUIOBBIX  MAllMH.
[IpeoOpa3oBanusi 3HEpruv B TEIIOBbIX MamuHax. KosdduuueHt mnose3Horo
neiictBusa TemtoBol mammHbL [{ukn KapHo m ero koaddumumeHT moe3Horo
JeHCTBUSL. DKOJIOTHUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUITUOHED.

Llemoncmpayuu

M3meHeHne BHYTpPEHHEW JSHEpPTHM Teja IMPU COBEPIICHUH PabOThl: BBUIET
npoOku u3 OyTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTPALIUS).

M3meHeHre BHyTPEHHEN SHEPIruu (TeMIlepaTyphbl) TeIa IpH TeIUIonepeaaye.

OnpiT MO anuabaTHOMY pAacCIIUPEHHI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu mapoBo¥ TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEJIs.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHnne yaeinbHON TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BIIAXHOCTh BO3ayxa. HacelmeHHbll map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONUS CBOWCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpeMmeHHble Martepuainbl. [lnaBienue u
KpUCTAJIM3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUasoOB, B
TOM YHUCJI€ HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM J1aBJIICHUU.

Cnoco0Obl U3MEpEeHUs BIAKHOCTH.

HaOntonenue HarpeBaHust U MIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYECKH 3apsia. J(Ba Buaa dIEKTPUYECKUX
3apsiaoB. [IpOBOAHWKM, IOUAIEKTPUKU U TOJYIPOBOJHHUKH. 3aKOH COXPAaHEHUS
IIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsiaoB. 3akoH KysioHa. ToyedHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnoae. Hanpsok€HHOCTh  dnekTpuueckoro mnoiid.  [IpuHuun



CyNEPHO3NULNM IJIEKTPUUECKUX TOJeH. JINHUM HanpspKEHHOCTH DJIEKTPUYECKOTO
1OJISL.

Pabora cun  anexkrpocrarnueckoro  mois.  [lorenmman.  Pa3Hocth
NOTEHUNANOB. [IpOBOOHUMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JudnekTpruyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHneHncarop. DIeKTpOEMKOCTh IIIOCKOTO KOHIEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue yCTpoWcTBa M INPAKTHUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJIEHHE DJIEKTPONnpUOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIBHBIN aIapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBue HaIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaThyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IIJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Ncrounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 151 ydacTKa LETH.

ONEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTHUBIICHHE BEIICCTBA.
[TocnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora snexktpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAs CUla U BHYTPEHHEE CONPOTUBIICHHWE HCTOYHHMKA TOKa.
3axon Oma i1 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIIEHUS METAJLIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCT.

DneKkTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOHUKH. CobcTBeHHas U IIpUMeECHas IIPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [ToynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHMM TOK B pacTBOpax M  pacIiuiaBax  dJIEKTPOJIMTOB.
DIEKTPOIIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.



DJIEKTpUUYECKUM TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOJ,
TEPMHUCTOPHI B POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THO], TaThBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA Y HaIIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUJIOIIAIH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wW3MepeHue dIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMenaHHOIO0 COEIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABHKYIIEH CUIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HaGnronenue snekrponusa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 kiacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3E€M C KypcaMH MaTE€MaTHKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHWEM METOJIOB HAYy4YHOIO
MO3HAHUS: SIBICHUE, Hay4HbIM (akT, rumore3a, (Guznueckas BeTUYMHA, 3aKOH,
TEOpHsl, HAOIMIOJEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHUH, JuHEHHas (yHKIHS,
napabona, runep6oia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJAMHAT, CJIO)KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B )KHBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsh Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JUCCOLIMALNS,
rajabBaHHKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U JIpyTHe€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEPHAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHAIPEBATEIILHBIE pUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUS

[loctostHHBIE ~ MarHUTHL.  B3aMMOAENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uHAYKUMM. [IpuHoMn cynepro3uuuu
MAarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHWNA MarHUTHOU
WHIYKIWH TOJIA OCTOSHHBIX MarHUTOB.

MaruuTHoe TION€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO IPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuina Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BHKEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

SIBiieHME JNEKTPOMArHUTHOW MWHAYKUMH. [lOTOK BeEkTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJABIXKYILAs CHiIa HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu Gapanes.

BuxpeBoe nsnektpudeckoe Imoje. DIEKTPOABMKYILNAS CHJIA WHAYKUAU B
IIPOBOJIHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIIEHME CaMOMHIAYKLUMH. OJIEKTPOJBIXKYIAs Cuia
CaMOUHIYKIIUH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSIHHBIE
MAarHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKUUW MAarHATHOTO TIOJIS.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBHUCUMOCTb JJIEKTPOJBUKYIIEH CHJIBI MHIYKUAHA OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanne sSBIEHUS 2JIEKTPOMAarHUTHOM MHIYKLWH.

Paspnen S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, vacrora, amrmummryga u (aza KoseOaHUM.
IIpyXUHHBIM MasATHUK. MaTreMaTM4eCKU MasTHUK. YpaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCATbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AIIEKTPOMAarHuTHIMU  KoJjiebanusiMu. ®dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroux KojeOaHusAX. BrIHyX/IeHHbIE MEXaHHMUECKUE
kosiebanus. Pesonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOAHUS.

[lepemennbli TOK. CHUHYCOMJANbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA W
HaIpsKECHMUS.

Tpanchopmarop. IlpousBoacTso, nmepegada M MOTPeOICHUE AIIEKTPUIECKON
DHEPruu. DKOJOTHYECKHE PUCKH IPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOTO TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NMPYKUHHBIA HWITU
MaTEMaTUYECKUNA MASTHHK).



Habnronenue 3aryxaromumx KojieOaHuil.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHU.

Ha6nronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuusorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIENOBATENIBHOM COEAMHEHUHM PE3UCTOpa, KATYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenps TUHUM 3JIEKTpONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM I'py3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

MexaHuueckue BOJHBI, ycioBus pacnpoctpaneHus. llepuoa. CkopocTb
pacrnpocTpaHeHuss MW JJuHa BOJIHBL. llomepeuHble W TPOJOJBHBIE BOJIHBI.
HUuTtepdpepeHius u ntuppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTtb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUeE, MpeJoMIIeHHUE, MOJsApu3anus, AUGpaKius,
untepdepennus. CKOpocTh EKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI pAAUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAKOLIENH CPELBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MONEPEUYHBIX U MTPOJIOIbHBIX BOJIH.

Koneobmroieecs Te10 Kak MCTOYHHK 3BYKa.

HaOnronenue oTpaskeHust U MPEJIOMIICHUSI MEXaHUUYECKUX BOJIH.

Hab6monenune natepdepenninu u audpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenrie cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTON KojeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
pesioMIICHUE, MOspHU3alus, udpaKiuus, nHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMogMHENWHOE pacnpoOCTPaHEHUE CBETA B
OJHOPOIHOM cpene. JIyu cBera. TOUEUHBINM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
IJIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPaKEHHS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTosIHME W ONTHYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Dopmynia TOHKOW JUH3BI. YBelWYeHUeE,
JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmust cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYyMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakauss ceta. [Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  NAJE€HUH MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus caera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISPOUI.

Llemoncmpayuu

[IpsmMonuHEHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETa.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Mojienb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinu crera.

HaGnronenue nudpaxium ceera.

HaGmroienre nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

Habnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul



N3Mmepenune rnokaszaresns NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
Hab6nronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHTEJIbHOCTH

['panuubl  IPUMEHMMOCTHM  KJIacCM4Yeckon  MmexaHuku.  [locTtynatsel
CIIEHMAIBHOM TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOZYJISI CKOpPOCTHU
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILCHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYyJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEprun GOTOHA C €T0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3akOHBI
dbotodddexra. YpapHenue DiHITeHA 17151 PoTodddexra. «KpacHas rpanuiay
dboTorddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

CBeToamno.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mogmenp aroma. lloctynater bopa. M3nydenue u mnorjomieHue
(GOTOHOB MpU MEpexojie aToMa C OJHOrO YPOBHS HEPrUu Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bosnnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPajbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopra.

OmnpenenexHue JIMHBI BOJIHBI J1a3epa.

Habnronenue TnHeHyaThIX CIEKTPOB U3ITyUECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe a0opo

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOEeHMUS sAnpa. OTKpbITHE
paanoaktTuBHOCTH.  OmbiTel  Pezepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3MyuyeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHHs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HykimonHas mogmens sigpa [elizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTPOHHBIK M TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3JIy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacaja.

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT maccsl sipa.

SnepHble peakuuu. Jlenenue u cUHTE3 AI€p.

Anepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaemMbl U MEPCHEKTUBBI
SIEPHON SHEPrETUKU. DKOJIOTUYECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto bl Ha0JIIOIEHUS U PErUCTPALMH 2JIEMEHTAPHBIX YACTHL.

®dyHIaMeHTadbHble B3aUMOAEHCTBUA. EAMHCTBO PU3HUYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpoWCTBAa U MPAKTHYECKOE IMIPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHbliii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanne TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUIUKH

Otamnsl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, sSpKue 3BE3NBI, TUIAHETBI, UX BHUIUMOE
JBH)KCHUE.

Conneynas cucrema.

Comuue. ConHeuyHast akTUBHOCThb. McTtounuk sHeprun ConHUA W 3BE3N.
3BE31IbI, UX OCHOBHBIE XapaKTEPHUCTHKHU. [lnarpamma «CHEKTpalbHBIM KJacc —
CBETHUMOCTB». 3BE3/bl TJIABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOM IOCIENOBATENbHOCTU. BHYTpeHHEee cTpoeHue



3BE31. COBpEMEHHBIC MPEIACTABIEHUS O MPOUCXO0XKAEHUH U 3BoMonmu CoJHIa U
3BE3/1. DTAallbl )KU3HU 3BE3].

Muieunsiii I[TyTe — Hama T'anmaktuka. [lonmoxenune m aBuwxkeHue CoyHUA B
[Nanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPBI B sApax
raJaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanne ramakTuk.
Teopus bonpmoro B3psiBa. PelMKTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménunie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs TO0XKEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MoJIylmapus U IpKHe 3BE3/bI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponp Qusukn wu acTpoHOMHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHON M 3TUYECKOH cepax eaTeqTbHOCTH YeIOBeKa, POJib U MECTO (U3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOM KapTUHE MUPA, posib (PU3UUECKON Teopun
B (OpMUpOBAHMM MPEACTABICHUN O (PUIMYECKON KapTUHE MHpPA, MECTO
bu3uYecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMH MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHUE, HAay4HbIA (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOIEHNUE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pelIeHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIMUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl W MX IMPOEKIHMH HA OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIUMN, NPU3HAKK MOJ00US TPEYyroJbHUKOB,
OTpeIeNICHHE TUIOMAU TIIOCKUX Uryp u o0béMa Tell.

buonoeus: »>nekTpudeckue SBICHUS B JKHBOW MPUPOJE, KoIeOaTeIbHBIC
JBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanny Ha )KMUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILNIMUECKAS] CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKH, CHEKTPAIbHBIN
aHAJIN3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX Py,
dboTochEMKa 36MHOM IMMTOBEPXHOCTH, MIPEJCKA3aHUE 3eMJIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPOIEpenay, TIEHEPATOP NEPEMEHHOTIO TOKa,
AJIEKTPOJBUTATENDb, WHAYKIMOHHASA I€Yb, pagap, PagUuONPUEMHHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nMkKa» HA YPOBHE CpPEIHEr0o OOIIEeTo
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTh JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenmera «Dusuka» H0mKHbBL
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B MPOLECCE PEANM3alUy OCHOBHBIX HalpaBICHUN
BOCIUTATEJIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OONIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXJAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIpaBJICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIENICTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJIOHTEPCKOU JESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOHU WJICHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTHPYSICh Ha MOPAIIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIJa B IOCTPOCHUE YCTOWYMBOTO OYIyIIIEro;

4) 3¢TETHYECKOT0 BOCIIUTAHMS

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUAs] 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKON HAYyKE;



5) TPy10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JaCTH
(bU3HKY HA IPOTSHKEHUN BCEU KU3HH,

6) 3K0JIOrNYeCcKOro BOCTIUTAHUS

c(OpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTUYECKUX MPoOeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUIM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHHUS LEJIed YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacHIMpEeHHE OMbITa JIEATEILHOCTH SKOJOTUYECKONW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAay4YHOW JESTEeNIbHOCTH, TOTOBHOCTH B IpoOIlecce
U3ydeHUs:  (QU3WKKA ~ OCYIIECTBIATH  NPOCKTHYID H  HCCIEAOBATCIIBCKYIO
NEeSATETPHOCTh HMHIMBUIYATBHO U B TPYIIIIC.

METANNPEIMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckune aeicTBUs:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  Mpoodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHOKCHMUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(bUBUYECKUX SBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJIAM, OILIEHUBATh PUCKU MOCJIEACTBUMN AEATECIHHOCTH;
KOOPJAUHUPOBATh U  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPY PEIICHUH )KU3HCHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbLCKHe 1eCTBUSA.
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIIOUEBBIMU MOHATHUSMU U METOIAAMHU
duznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U MPOCKTHOU ACSITEIbHOCTH
B 00siacT (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHus 3a/iay (U3UYECKOTO COJEpkKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB TO3HAHUS;

BJAJIETh BHUAAMU JICATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPTIPETAlUNA, TMPEOOPa3OBAaHUI0O M MPUMEHEHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y ©€ pelIeHUs, HaXOAUTh apTyMEHTHI MJIs JIOKa3aTelbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl K KPUTEPUHU PEIIICHHUS,;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBbIE 3aJlayd B 00pa3oBaTEIbHON
JESTETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEeHOCUTh 3HaHHWA 10 (uU3MKe B MNPAKTUYECKYIO 00JaCTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH TMOJy4YeHUsS WHGOpMAIUU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH MOWCK, aHAaJM3,
CHUCTEMATHU3AIMI0 W WHTEPHIPETAlr0 WH(OpMAIUU pa3IWYHBIX BUIOB U (GopM
MPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIINH;

UCIIOJIB30BaTh  CpPEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWNM JSPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusl, TMPaBOBBIX U  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOW 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COAEpKaHUA B Pa3IUYHBIX (opmarax c
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEICBOW ayTUTOPHH, BEIOUpAs ONITUMAITEHYIO
dbopMy TIpeCcTaBICHUS U BU3yaIU3aIiH.

KoMmyHuKaTHBHBIE YHUBeEpPCcaJIbHbIEe YueOHbIe 1elCTBUA:
OCYIIECTBIIATH OOIIeHNE HA YPOKax (U3UKU U BO BHEYPOUHOM JIEATEIHLHOCTH;
pacrmo3HaBaTh TMPEANOCHUIKM  KOH(IMKTHBIX CHTyalldd ¥  CMSTYaTh
KOH(JIMKTHI;



pPa3sBEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIB30BAHUEM
A3BIKOBBIX CPEIICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYILECTBA KOMAaHIHOW U MHIMBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIE€HA KOJIJIEKTUBA,

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATb JEUCTBUSA II0 €€ NOCTHKECHHUIO: COCTABJIATH IUIAH JEUCTBUU,
pacupenensiath pojad € YY4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pEe3YJbTaThl
COBMECTHO pabOTBHI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXXJAOr0 Yy4YaCTHUKA KOMAaHIbI B
oO1IMii pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pe/laraTb HOBBIE IIPOCKTHI, OLEHMBATh HUIEU C IIO3ULUUUA HOBHU3HBI,
OPUTI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTH
(U3MKM U aCTPOHOMMHM, BBISABISATH MpPOOJEMBI, CTaBUThb U (HOPMYIMPOBATH
COOCTBCHHEIC 3aJ1a9H;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PEHICHUS PACYETHBIX M KAaYECTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIOUYTEHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM;

BJa/JeTh HABBIKAMH  TO3HABATENbHONM  pedruekcud Kak  OCO3HaHUSA
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHMUII;

UCIIOJIb30BaTh NPUEMBI PEQIIEKCUM JUIsl OLIEHKM CUTYyal[H, BIOOpa BEPHOIO
pelIeHus;



yMETh OLIEHUBAaTh PHUCKM U CBOCBPEMEHHO NPUHHUMATH PEIICHUS MO UX
CHI)KEHUIO;

NpUHUMATh MOTHBBI M apryMEHTBl JPYTMX [pU aHajdu3e pe3yJIbTaToB
JeSITeTbHOCTH;

NPUHUMATH CeOsl, MOHMMAst CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M aPTryMEHTHl JPYrHMX TpU aHalu3e pe3yJbTaToB
NeSITeNIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYIUX HA OLIHOKH.

B mpouecce AOCTHXKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no (Qu3MKe i1 yPOBHS CpeaHEro oOmero oOpa3oBaHUsS y OOydYarOIMIUXCS
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, IpeanoararoIum
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHU$, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHME, BUJCTh HANIPABICHUS PAa3BUTHsI COOCTBEHHOW AMOLIMOHAIBHOM chepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKJIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAIBHBIM H3MEHEHHSIM H MIPOSIBIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlMH, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTMIKEHUIO LEIU U
yCIexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOMAS W3 CBOMX
BO3MO>KHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIEHOE COCTOSIHUE
JIPYTHX, YYUTBIBAaTh €ro TMpH OCYIIECTBICHUH OOIICHHs, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIECHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIFOCH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCINCH:
MarepualibHasl TOYKA, HHEPLUAIIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TENO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOEHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOLIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AJICKTPOJUHAMUKH:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKCHHE, CBOOOJHOE IIaJICHUE TEJ, JBM)KCHHE IO OKPY)XHOCTH, WHEPIIHS,
B3auMojielicTBre Tei, TU(dy3us, OPOYHOBCKOE NBMKCHHE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA TEIT IPU HArPEeBaHUH (OXJIKICHUH ), TETUIOBOE
paBHOBECHE, UCTApeHHUE, KOHJICHCAIWS, IUIABJICHWEe, KPUCTAUTM3aIus, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBHIIICHHE JABJICHUS Ta3a MPU €r0 HAarPEBaHUH B 3aKPHITOM
cocyle, CBS3b MEXIy MapaMeTpaMd COCTOSHHS Tra3a B H30Mpolieccax,
AJIEKTPHU3AIUS TEJ, B3aUMOACHCTBUE 3aPs/I0B;

OTHCHIBATh MEXAHMYECKOE NBWKCHHE, HCIOJIb3ys (PU3NYECKHUE BEIMYMHBIL:
KOOpJIMHATA, TMYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KMHETHYeCKash dHEPrus, MOTEHIIMAIbHAS JYHEPIHs, MeXaHWdecKas
paboTa, MexaHWYEeCKas MOIIHOCTh;, IIPH OINHUCAHUM MPABUIBLHO TPAKTOBAThH
(GU3HYECKUI CMBICTT HMCIOJB3YEMBIX BEIMYMH, WX OO0O3HAUCHUS M CIHHMIIB,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJINYNHAMU;

OTMCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TN M TEIUIOBBIC SBJIICHUS,
UCTIOJIB3Ysl (DM3UYECKUE BEIIMYUHBI: JaBJICHUEC Tas3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPTHS XaOTHYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTHh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa rasa,
KO3(pPUIIMEHT TMOJE3HOro JCHCTBHS TEIUIOBOIO JBHUTATENSA; IPH OINHMCAHUHU
MPaBUJIBHO TPaKTOBaTh (DU3UYCSCKHH CMBICI HCMOJb3yEMbIX BEIMYMH, WX
0003HAUeHUS W EAUHHUIBI, HAXOJAWUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3HYECKYIO BETHYHUHY C IPYTHUMH BEIIMUYUHAM;

OTHCHIBATh N3YYCHHBIC PJICKTPUICCKHE CBOKMCTBA BEIIECTBA U DJICKTPUUCCKUE
SBJICHUS (TIPOLIECCHI), UCTIONIB3Ysl (DU3NUSCKUE BEIUUMHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TMOJIe, HAMPSXKEHHOCTD IO, TOTSHIIMAN, PA3HOCTh MOTECHITMAJIOB,;
IpU ONKWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3MYECKHH CMBICI HCIIOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYCHHUS W CIWHHUIIBI; yKa3blBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYCCKHE MPOILECCHl U SBJICHUS, WCIOIB3YS (PU3HNUYCCKUE
3aKOHBI M MPUHIIUIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
TNPUHITUI CYTEPIIO3UIIMA CHJI, TPUHITUIT PABHOMPABUS WHEPIIHAIBHBIX CHUCTEM
oTcu€Ta, MOJEKYIIPHO-KHHETHUYECKYI0 TEOPUI0 CTPOCHHS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBSA3b CpeHEH KMHETHUYECKOW PHEPTrUM TEIUIOBOTO JBUKEHHUS MOJICKYII C
aOCOJIIOTHOHN TeMITepaTypoM, MepBhIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, TpW 3TOM pa3iuyaTh CIOBECHYIO
GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHWE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPWHIWIBI JEHCTBUS MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCJIOBHS MX 0€30MacHOTO HCIOIh30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBINIOJIHATD JKCIEPUMEHTHl MO HCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU STOM
dbopMmynupoBaTh MmpoOiieMy/3aadyy ¥ TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOuparh YCTaHOBKY W3 MPEUIOKEHHOIO O0OpYAOBaHHSA, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYILIECTBIIATh MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
3TOM BBIOMpaTh ONTHMAJBHBIM CIOCOO HM3MEPEHUS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXKAY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHUI, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCcHpOBaTh PE3yNbTaThl MOJIYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIUYHUH B
BUIe Tabnuil U TpaduKoB, AeTaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEIOBAHNUS;

coOiroaaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U MPOEKTHOM
NESATENbHOCTH C MCIOJIB30BAHMEM HM3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyA0OBaHUS,

pemiaTte pacy€THBIE 3aJa4d C SBHO 33JaHHOW (U3MYECKON MOJEINbIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJW3a YCIOBUS 3a/1a9u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEeoOXoAuMble NJisi €€ pEelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HaY€HUs (PU3NUECKON BEIIMUUHBIL;

pelIaTh KAYECTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIIPOTHBOPEYUBYIO
LIEIIOYKY PACCYKIECHUM C ONOpOM Ha WM3y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyeckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTaBIICHUS YYEOHOW W HAyYHO-TIOMYJISIPHON HMH(POPMAIINH, TTOTYYECHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTy4aeMyIo HH(popMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEJIHEBHOM KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MpPU OOpAILEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHHUsI 3JOPOBbsSI M COOJIIOIEHUSI HOPM 3KOJIOTHUYECKOTO
MIOBEICHUS B OKPYKAIOLIEH CpeIE;



paboTaTh B TIpyNNe C BBIIOJIHEHUEM pPaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHAIBHO pACHpeNelsiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIQJ] KQXJIOTO U3 YUYACTHUKOB T'PYIINBI B PELICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MECTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B TNPAKTUYECKOU NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh UM €IUHCTBO
duznyecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYEYHBIN AJIIEKTPUYECKUH 3apsijl, Jyd CBETA, TOYCYHBIM UCTOYHHUK CBETA, SACpPHAas
MOJIeSIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MpHU pPEUIeHUU (PU3NUECKHUX
3a/ay;

pacrnio3HaBaTh (pU3NYECKUE SBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKN W KBAaHTOBOU (DU3UKHU: AJIEKTPpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBHUS TOKA, B3aHMMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHUTHAas WHAYKIUS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTPAHEHUE CBETa, OTPAXKEHUE, IMPEOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONUCHIBAaTh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), UCHONB3YysSd (U3UUYECKUE BEIUYUHBIL:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSDHKEHHE, AIEKTPUUECKOE
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOJBIDKYIAs CHiIa, paboTa TOKa,
WHIYKIUST MAarHUTHOTO Mojsi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEPHOJI M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsjl M CWiIa ToKa B IIpolecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHulM, (OKYCHOE pacCTOsTHUE W
OTNTHYECKAasl CHWJIA JIMH3BI, TIPH OMHCAHWUU TMPABWILHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIOJB3YEMBIX BEIIUYMH, WX OO0O3HAYCHUS W EIUHUIBI, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
dbu3nuecKkrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acToTa CBETa, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO TIOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX Si7Iep, NpPU ONUCAaHUM TMPABUIBHO TPAKTOBAThb (PUINYECKUN CMBICIT
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U €IHUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYUHAMH,
BBIUMCIIATH 3HAUeHNE (PU3NUECKOIN BETNYUHBL;

aHAM3UPOBATh (PU3MUECKHE MPOLIECCHl W SBICHHS, MCIONB3YS (U3UUECKUE
3aKOHbI M MPUHIUIBL 3aKk0H OMa, 3aKOHBI MOCJEI0BAaTEILHOTO U MapalieIbHOro
COCIMHEHMS TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHra, 3aKoH 3JE€KTPOMArHUTHOU
WHAYKIIUW, 3aKOH MPSMOJIWHEHHOTO pacIpOCTpaHEHUsI CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUSI CBETa, ypaBHEHHE DWHIITeHHA s GoTodddexTa,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS
3JIEKTPUUECKOIr0 3apsijia, 3aKOH COXpaHEHMsI MacCOBOI'0 4HMCia, MOcTyJaaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3linyaTh CIOBECHYIO POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIpAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

OIpeeIATh HAllPABJIEHWE BEKTOpPa MHAYKLIUHA MarHUTHOTO 0JIS MPOBOJIHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHua;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UYECKUX SIBICHUU U
IPOLIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHHUH: HpU ITOM
dbopMmynupoBath MpodiieMy/3aadyy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEMIOKEHHOTO OOOpYyMOBaHUS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEITUYMH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U MCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEJIOBATh 3aBUCHMOCTH (PU3MYECKMX BEJIMYMH C HCIOJBb30BaHUEM
OpSIMBIX  M3MEPEHUI: TPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUAE TAOIHIl U
rpauKoB, 1enaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BAHNUS;

cobyroaaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIIETOBaHUI B
paMKax y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyIOBaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Ys (hU3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHs 3a7a9n
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE BETUYMHBI U (HOPMYIIHI,



HEoOXoaMMbIe NJisi €€ PEIICHHs, TPOBOIUTh PACUYEThI M OIEHWUBATH PEATLHOCTH
MOJIYYCeHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

pemaTh KaueCTBEHHBIC 3a1aUM: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPCUUBYIO
IIEMOYKY PACCYXKICHUN C OMOpPOW Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKue sIBJICHNUS,

WCIIOJIb30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTAaBJICHUsI y4eOHOW W HAYYHO-TIOMYJISAPHON MH(POpPMAIUH, MOJTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTydaeMyIo HH(pOopMaIuio;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MACHOTO HUCIOIb30BaHUS B IMOBCEIHEBHON
KU3HH,

IPUBOIUTH TIPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIECCOB OKPYKAIOIIET0 MHPA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOW >KU3HU
i obecriedeHus: 6€30MacHOCTH MPU OOpAICHUH ¢ MPUOOPAMH U TEXHHYECKUMHU
YCTPONCTBAMH, JIJISi COXPAHECHUSI 37IOPOBbSI M COOJIOICHUS HOPM SKOJOTHUECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TpyIIE C BBHIMOJHEHHEM PA3JIUYHBIX CONUAILHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHAIBHO pACHpPENeNsiTh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMsX, aICKBATHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM

Ne i/m Konrtpoabsnbsie IIpakTnueckue
NMPOorpaMMbl Bcero
padoThI padoThI
Pazgen 1. PU3UKA U METO/AbI HAYYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOABI HAYYHOT'O TTO3HAHUS 2
Hroro no paszneny 2
Paznea 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JlnaHamuka 7
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1
TEeopuu
3.2 OCHOBBI TEpPMOJTUHAMUKHI 10 1
33 ArperaTHbIE COCTOSIHHS BEIIECTBA. 5

®da3oBbI€ MEPEXOIBI

DJIEKTPOHHBIE

(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcebl

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

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



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

Htoro no pazneny

Pazpnen 4. JIEKTPOIMUHAMUKA
41 DneKTpocTaTHKa

42 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHM B
' Pa3IMYHBIX Cpeiax

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

24

10

12

22

68

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

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



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJJUHAMUKA

11 MarnuTtHoe moJjie. DIeKTpOMarHUTHasT
' UHIYKIHS

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAardHuTHLIC

2.1
KoJIeOaHus
29 MexaHu4ecKue 1 dJeKTPOMarHUTHEIE
' BOJTHBI
2.3 Onruka

Htoro no pazneny

KoanuecTBo 4acoB

Bcero
padoThI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI crnernuaabHOM TCOpHUU

OTHOCUTCJIBHOCTHU
Uroro no pazgeny

Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKA

4.2 Crpoenue aroma

4 1

KonTpoJsbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK



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

4.3 AToMmHOE SApOo 5

Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/7f41c97¢c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Koutpoabubie IlpakTuueckue
n/n Bcero U3YYeHHS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
®uznka — HayKa 0 IPUPOJIE.
Hayunsie MeT(})] Bl HOSHE?HI?H 1 02.09.2024 bubmmorexa HOK
Y . R https://m.edsoo.ru/ff0c32e2
OKpYXKAarloIIero Mupa
Poins 1 MecTo Gu3nku B
q)OpMI/IpVOBaHI/II/I COBPEMEHHOI 1 02.09.2024 bubnuorexa [IOK
HAay4YHOW KapTUHBI MUpa, B https://m.edsoo0.ru/ff0c33e6
MPAKTUYECKOU NEeSATEIbHOCTHU JIIOACH
MexaHndeckoe JBUKEHUE.
O

THOCHUTEJIBHOCTh MEXaHHYSCKOIO 1 09.09.2024 bu6mmorexa [JOK
nekenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEHue
P .

ABHOMEPHOE MPAMOJIMHENHOE 1 09.09.2024 bub6nuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620
P .

ABHOYCKOPEHHOE MPSMOJIMHEITHOE 1 16.09.2024 bubnuorexa LIOK
JBUYKEHUE https://m.edsoo.ru/ff0c372e
CBoOoHOE TTafieHue. Y CKOpeHHe 1 16.09.2024 bubnmoreka [JOK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHnelinoe aBUXEHUE. BuG 10K

noIMoTeKa
i 1 23.09.2024
JIBI>KeHNE MaTepUaIbHOW TOYKH 110 3.09.20 httos://m.edsoo.ru/ffoc3ada
OKPY>KHOCTH
[IpuHtmn oTHOCUTENBHOCTH ["anumnes. 1 23.09.2024  bubGamoteka [IOK


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

10

11

12

13

14

15

16

17

HNHepuuanpHble CUCTEMBI OTCUETA.
[Tepsriii 3ak0H HproTOHA

Macca Tena. Cuina. [Ipuniun
CyIepIo3uiuu cui. Bropoit 3akoH
HprotoHa 11 MaTepuanbHON TOUKU
Tpernii 3axkoH HproToHa 1151
MaTEPHAIBHBIX TOYEK

3aKoH BceMUpHOro TaroreHus. Cuia
TsoKecTu. [lepBas kocMuueckas
CKOPOCTb

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

Cuna tpenus. KoaddumueHT tpenus.
Cuia conpOTHBIICHUS TP TBUKCHUT
TeJa B )KUAKOCTH MJTH ra3e

HOCTynaTeHBHOC 1 BpalIaTeJIbHOC

JBIKEHUE a0COJIFOTHO TBEPOTO Tea.

MowmeHT cmibl. [nedo cuiel.
VYcnoBust paBHOBECHS TBEPOTO Tesa

NMnynsc MaTepuanbHOU TOYKH,
CUCTEMbI MaTepUAJIbHBIX TOUEK.
Nmmynbe cunbl. 3aKOH COXpaHEHUs
uMIyjbca. PeakTuBHOE IBUXKEHUE
PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepuanbHO ToukH. Teopema 00

M3MEHEHUN KMHETHYECCKON OHEPIrUuun

[TorenmanpHas 3HEPTHS.

30.09.2024

30.09.2024

07.10.2024

07.10.2024

14.10.2024

14.10.2024

21.10.2024

21.10.2024

11.11.2024

https://m.edsoo.ru/ff0c3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

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

bu6mmoreka [JOK


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

18

19

20

21

22

23

24

[MoTeHumanbHast 3HEPTHS YIIPYTO
ne(GpOopMHUPOBaHHON TPY>KUHBI.
[MoTeHnmanbHast HEPrHs TeIa BOIU3U
MTOBEPXHOCTU 3eMJIU

[ToTeH1anbHbIe ¥ HEMOTCHIIMATBHBIC
cuiiel. CBA3b paboThI
HETNOTEHIUATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHH CUCTEMBI TEIL.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

JIaGopatopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHMUECKOW YHEPTUN
TeJla Ha IPUMEpPE PACTSHKCHUS
PE3HHOBOTO KTyTa»

KonrtpomnsHas pabota o teme
«Kunemaruka. JIlnnamuka. 3aKOHbI
COXPAHCHUS B MEXAHHUKE)

OCHOBHbBIE MOJOXKEHUS MOJEKYJIISIPHO-
KWHETHYeCKoi Teopun. bpoyHOBCKOE
nskenue. Auddyzus

Xapakrep JBUKECHUS U
B3aMMOJCHCTBUS YaCTHII BEIISCTBA.
Mopenu cTpoeHus Ta30B, JKUJIKOCTEN
U TBEPABIX TEI

Macca monekyn. KonnuectBo
BemiectBa. [locrosunas ABoraapo
TemnnoBoe paBHOBecue. TemmepaTypa
n e€ n3mepenue. Illkxana remneparyp

11.11.2024

18.11.2024

18.11.2024

25.11.2024

25.11.2024

02.12.2024

02.12.2024

https://m.edsoo.ru/ff0c461a

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c4dc2



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

25

26

27

28

29

30

31

32

33

Llenbcus

Nneanpueiii raz B MKT. OcHOBHOE
ypaBHenue MKT

AOcomoTHas TeMrepaTypa Kak Mepa
CpeIHEW KMHETUYECKON IHEPTUN
JB>KEHUS MOJIEKYJI. Y paBHEHHE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO Ta3ay

W3onporieccsl B MIeaIbHOM ra3e u ux
rpadguvecKoe MpeICTaBICHNE

BnyTtpeHHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3meHeHus. KomaecTBo
TEIJIOTHl ¥ paboTa. BHyTpeHHsIs
SHEPrus OJHOATOMHOIO HI€aIbHOTO
rasa

Bunael rerionepenaun

VY nenbHas TEIIOEMKOCTD BEILECTBA.
KonunuecTBo TemioTel npu
Terionepenaye. AnnadaTHbIi
pouecc

[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K N30IIpoLeccam

09.12.2024

09.12.2024

16.12.2024

16.12.2024

23.12.2024

23.12.2024

13.01.2025

13.01.2025

20.01.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

34

35

36

37

38

39

40

41

42

43

44

HeoGpaTumocTs mporeccoB B
npupoze. Bropoit 3akoH
TEPMOJIMHAMUKHU

[Ipunuun gevictus u KIIJI rennoBoit
MaIlIMHBI

wuxn Kapno u ero KII[Q

DKosorunyeckure mpoodIemMbl
TETIOIHEPTETUKH

O6o0maromuii ypok « MoseKkysipHast
¢uznka. OCHOBBI TEPMOTUHAMUKIY

KonTponbHas pabora no teme
«MomnekynsipHas ¢puszuka. OCHOBBI
TEPMOJUHAMUKI

[TapoobpazoBaHue 1 KOHIEHCAITHS.
Hcnapenue u kuneHue

AOGCONIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3ayxa. HaceieHHbIN
nap

Teépnoe Teno. Kpucrannmueckue u
aMmopdHbIe TeIa. AHU3OTPOIIHS
CBOMCTB KpucTamioB. Kuakue
kpuctanabsl. CoBpeMEeHHbIE
MaTepHaJIb

[TnaBeHre U KPUCTAIUTH3ALIHSL.
VnenpHas TeIUIoTa IIaBICHUS.
Cyb6numarnus

YpaBHeHHe TerI0BOro OanaHca

20.01.2025

27.01.2025

27.01.2025

03.02.2025

03.02.2025

10.02.2025

10.02.2025

17.02.2025

17.02.2025

24.02.2025

24.02.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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46

47

48

49

50

o1

52

53

54

OnexTpusanus Tea. JIEKTPUIECKUil
3apsn. JIBa BUa SIEKTPUUECKUX
3apsA70B

IIpoBoaHMKY, TUANEKTPUKH U
MOJIyIIPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaaa

BzaumopeiictBue 3aps10B. 3aKOH
Kynona. ToueuHslil 251eKTpuyYeCKui
3apsin

Hanpssk€HHOCTB IIEKTPUYECKOTO
niostst. [IpuHnmnm cynepno3unuu
3JIEKTPUYECKUX Nojel. JInnun
HANPSKEHHOCTH

Pabota cui snexkTpocTaTHuecKoro
noxad. ITorennuan. PasHocts
MOTEHIINATIOB

HpOBOIIHI/IKI/I n III/IB.HeKTpI/IKI/I B
3JIEKTPOCTATUYECKOM II0JI€.
I[I/IBJ'IGKTpI/ILICCKaﬂ HpOHI/IHaeMOCTB

Onexrpoémkocts. Konnencatop

ONeKTPOEMKOCTb MIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOTO
KOHJIEHCaTopa

JlabopaTtopHas pabora "M3mepenne
3JEKTPOEMKOCTH KOHAEeHcaTopa"
[TpuHIIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIMPOBAJIBLHOTO

03.03.2025

03.03.2025

10.03.2025

10.03.2025

17.03.2025

17.03.2025

07.04.2025

07.04.2025

14.04.2025

14.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0cébcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cébcc

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc6ce4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

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

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

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

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



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

59

60

61

amrmapara, CTpyHHOIro IpuHTepa.
DeKTpocTaTHYECKas 3alluTa.
3a3eMiIeHHE IEKTPONpruOOpOB

DIEKTPUYECKHUM TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusnenne. 3akon OMa 11t
y4acTKa Uenu

[TocnenoBarenbHOE, MapaienbHOE,
CMEUIaHHOE COCTMHEHHE
npoBOIHUKOB. JIabopaTopHas paboTa
«M3y4yeHne cMenIaHHOro COeTUHEHHUS
PE3UCTOPOB»

PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH J[xoyinsa-Jlenna

3axon Oma aJ1s MOTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne D/IC ncrtounuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUSD

DneKTpOHHAas MPOBOIUMOCTb
TBEPABIX METAJIOB. 3aBUCUMOCTD
COTPOTUBIICHUS] METAIIJIOB OT
TeMiiepaTypbl. CBEpXIIpOBOIUMOCTh
DNEeKTpUUYECKU TOK B BaKyyMe.
CBo¥CTBa 3JIEKTPOHHBIX ITyYKOB
[TorynpoBOAHUKH, UX COOCTBEHHAS U
IIpUMeECHast MpoBoAUMOcTh. CBOMCTBa
p—~n-miepexoa.

0.5

0.5

21.04.2025

21.04.2025

28.04.2025

28.04.2025

05.05.2025

05.05.2025

12.05.2025

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

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



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

62

63

64

65

66

67

68

[TomynpoBOAHUKOBBIE IPUOOPEI

DIIEKTPUYECKUI TOK B pacTBOpax U
pacIiuiaBax >J1eKTPOJIUTOB.
DIEKTPONIUTHYECKAs AUCCOLIMALIMS.
OnexTponan3

DNEeKTPUYECKUM TOK B rasax.
CamocTosATENbHBIN U
HECaMOCTOSITEIIbHBIN pa3psil.
Mounnus. [Inazma

DneKkTpudecKre mpudopsl 1
YCTpOICTBA U UX MIPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKH
0€30MMacHOCTH

O6o0maromuii ypok
«ONEeKTPOIMHAMUKA»
KonTponbHas pabota o Teme
«Inekrpocraruka. [locTossHHBIN
3JIEKTpUYECKUM TOK. TOKHU B
Pa3IUYHBIX CpElax»

Pesepsnblii ypok. KonTpoiabHas
pabota no Teme "DneKTpoArHaAMUKA"
PesepBHeIil ypok. O0oO0marommii
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12.05.2025

19.05.2025

19.05.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

IToTOoK BEKTOpa MarHUTHOM

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
N9 Tema ypoxa Konrtpoabnbie IIpakTHyeckue Aara unpponbie
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoTbl pecypenI
[TocTossHHBIE MATHUTHI U UX
B3anMMoOJeicTBHEe. MarHuTHOE IT0JIE. 1 04.09.2024 bu6mmorexa [IOK
BekTop MarHuTHO#M MHAYKIINH. T https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUUU
MarauTHO€E 1oJie MPOBOJIHHUKA C
TokoM. OnbIT DpcTena. 1 06.09.2024 bubnmoreka [JOK
BzanMoeiicTBre IPOBOHUKOB C T https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabora «3yuenue
MAarHUTHOTO TIOJIST KATYIIIKH C 1 1 11.09.2024 f,::p?;ﬁf;igﬁ};m% fo
TOKOM»
JlelicTBE MAarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia Amriepa.
JlaboparopHast paboTa 1 1 13.09 2024 bubnmnoreka [JOK
«HUccnenosanne nelcTBUs e https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM
JleficTBHEe MarHUTHOTO MOJIS Ha
JBHKYIIYIOCS 3apSKEHHYIO 1 18.09.2024 bub6nuoreka [IOK
yactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DNeKTpOMarHuTHasi UHIAYKIH. 1 20.09.2024


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

10

11

12

nHaykuu. D/1C nHayknun. 3aKoH
9JIEKTPOMArHUTHON MHIYKIIUU
®dapanes

JlaboparopHas paboTa
«HccnenoBanue sBIeHUS
3JIEKTPOMArHUTHON MHYKIIHI»

NHayKTUBHOCTB. SIBIEHUE
camounaykuuu. IJ1C
CaMOUHAYKIMU. DHEPIHs
MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue yCcTpoicTBa 1 UX
MPUMEHEHHE: TOCTOSTHHBIE
MarHHThl, 3JIEKTPOMATrHUTHI,
ANEKTPOJABUTATENb, YCKOPUTEIN
QJICMCHTAPHBIX YaCTHUII,
WHIYKLIUOHHAA 11€Yb

O6o0matromuii ypok «MarautHoe
noJie. DIeKTpOMarHuTHas
WHIYKIIHSD

KontponbHas padoTa o teme
«MaramTHoe 1oJe.
DNeKTpOMarHuTHAs WHIYKIIHSD

CB0OOOTHBIC MEXaHHUCCKUC
koseOaHus. 'apmonnyeckue
KoJieOaHus. YpaBHEHUE
TapMOHHMYECKHX KOJIeOaHUH.
[IpeBpaienue sHEprIH

25.09.2024

27.09.2024

02.10.2024

04.10.2024

09.10.2024

11.10.2024

but6mmoreka [JOK
https://m.edsoo.ru/ffOcal50

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

but6mmoreka [{OK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

13

14

15

16

17

18

19

JIaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Meproja MajbIX KosebaHuii Tpy3a
Ha HATH OT JUTMHBI HUTH U MacChI
rpy3a»

KonebarenpHbIN KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHbIE
Koj1e0aHus B U1€aJIbHOM
Koyie0aTeIbHOM KOHTYpe. AHAIOTHS
MEXTy MEXaHUIECKUMU H
AJIEKTPOMATrHUTHBIMH KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpaHEeHHS PHEPTUHU B HICATEHOM
K0J1e0aTeIbHOM KOHTYpe

[IpencraBneHue o 3aTyXaromux
Kose6aHusAX. BoHy X 1eHHbIE
MeXaHU4ecKre KojaeOaHusl.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMATrHUTHBIE KOJIeOaHHsI

[IepemeHHBIN TOK.
CuHyconanbHbIi IepeMEHHBIN
TOK. MOIIIHOCTB IIEPEMEHHOT0 TOKA.
AMIUINTYAHOE U JENCTBYIOIIEE
3HA4YECHHME CWJIbI TOKA U HAPSKCHUS
Tpanchopmarop. [IpousBoacTso,
nepeaaya u norpedieHue
3JIEKTPUYECKON SHEPTUU
YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUIECKOTO

16.10.2024

18.10.2024

23.10.2024

25.10.2024

06.11.2024

08.11.2024

13.11.2024

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

bubmmorexa [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

21

22

23

24

25

26

27

3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKAa, JIMHUH dJIEKTpoIepeaayd

DKOJIOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE DIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU

MexaHnueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOoCTb pacrpoCTpaHEHUs U
JuliHa BoJIHBL. [loniepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. ' pOoMKOCTh
3Byka. Bricora Tona. TemOp 3ByKka

BHGKTPOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTh. [lIkana
ANEKTPOMArHUTHBIX BOJH

[IpuHIMIIBI paAOCBA3U U
TCIICBUACHUSL. Pa3BI/ITI/I€ CpeZ[CTB
cBa3u. Pagnonokanusa

KonTponbhas pabora «Konebanus u
BOJIHBD»

[IpsimonrHENHOE pacpoCTpaHEHHE
CBETa B OJJHOPOJHOM Cpeie.
ToueuHslii ICTOYHUK cBeTa. JIyu
cBeTa

OTtpakeHue cBeTa. 3aKOHbI
otpakeHus cBeta. [locTpoenue

15.11.2024

20.11.2024

22.11.2024

27.11.2024

29.11.2024

04.12.2024

06.12.2024

11.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

bubmmoreka [IOK
https://m.edsoo.ru/ffOcccOc

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcd4e0



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

28

29

30

31

32

33

34

35

36

n300pakeHU B TUIOCKOM 3epKajie

[Ipenomnenue ceta. [loaHoe
BHYTpPEHHEE OTPAKEHUE.
[IpenenbHbli yro mojgHoro
BHYTPEHHETO OTPa)KEHUS

JlabopaTtopHas pabota «3mepenue
MoKa3aTess MPEIOMIICHHS CTCKIIa

JIunzsl. [loctpoenue n3odpaxxeHuit
B uH3e. PopMyJsia TOHKOM JINH3BI.
YBennueHne JIMH3bI

JlabopartopHas paboTa
«HccnenoBanue CBOMCTB
M300paXeHUH B TUH3AX)

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro cseta. L[Bet. JlabopaTopHas
pabota «Habmronenue aucrepcuu
CBETa»

Hurtepdepennus ceta. Judpaxius
cBeta. JludbpakunonHas peniéTka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapusanus cera

OnTHueckue MpudOps 1
YCTPOMCTBA U YCIIOBHS UX
0€301acHOT0 MPUMEHEHUS

I'paHuIBl MPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
[Toctynatel crienuanbHON TEOPUHU
OTHOCHUTEIILHOCTH

13.12.2024

18.12.2024

20.12.2024

25.12.2024

27.12.2024

15.01.2025

17.01.2025

22.01.2025

24.01.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

bubmmorexa [JOK
https://m.edsoo.ru/ffOcf02e

but6mmoreka [{OK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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38

39

40

41

42

43

44

45

46

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKpAIICHUE JITUHBI

DHeprusi ¥ UMITYJIbC
pensTUBUCTCKOM yacTuubl. CBA3b
MacCChl C SHEPrUed U UMIYJIbCOM.
DHeprust MoKost

Kontponbnas padota «Onruka.
OcCHOBBI crienUanbHON TEOPUHU
OTHOCHUTEIbHOCTH»

®otonbl. ®opmyia [1nanka.
DHeprus U UMIyJIbC GOTOHA
OTKpBITHE U UCCIIEIOBAHUE
dotorddekra. Onbiter A. T'.
CroneroBa

3akoHbl poro3ddexra. YpaBHeHne

OiHmTeitHa A porodddekra.

«Kpacnas rpanuna» gorosdppexra

Hasnenne ceera. OnbiTol I1. H.
JleOeneBa. XuMU4eCcKOe IeiicTBUE
CBeTa

TexHuueckue ycTponucTBa u
MPAKTUYECKOE MPUMEHEHHE:
(dhoTosneMeHT, (OTOIATUHK,
CoNTHEYHast OaTapes, CBETOIUOT

Pemenue 3agay mo reme
<<9J'I€M€HTI)I KBaHTOBOfI OIITUKN)»

Monpenrs atoma TomcoHa. OnBITEI

29.01.2025

31.01.2025

05.02.2025

07.02.2025

12.02.2025

14.02.2025

19.02.2025

21.02.2025

26.02.2025
28.02.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

bubmmorexa [JOK
https://m.edsoo.ru/ffOcffc4

but6mmoreka [JOK
https://m.edsoo.ru/ff0d015e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [{OK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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48

49

50

51

52

53

Pesepdopaa no paccesHuio o-
qaCTHII. HnaHeTapHa;I MOACIb
aroMma

IToctynarser bopa

W3nyyenue u nornomeHue GoToHOB
IIpU IIEPEXOZE aTOMA C OJHOIO
YPOBHsI 3HEPrUU Ha Apyrou. Buasl
CIIEKTPOB

BonHoBEIE CBOMCTBA YaCTHII.
Bounsl ne bpons.
KopnyckynspHo-BoIHOBOMI
nyanu3M. ClloHTaHHOE U
BBIHYKJICHHOE M3TTy4YCHUE

OTKpbITHE PaOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIEJICHUIO COCTABA
PaZlMOAKTUBHOTO U3ITyYCHHS

CgoiicTBa anb(da-, 6era-, ramma-
u3ny4yeHus. BnusHue
PaAMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnan.
ONEKTPOHHBIA U NO3UTPOHHBIN
6era-pacnan. ['amma-uznydyenue
OHeprus CBA3U HyKIOHOB B SIIpE.

S nepubie peakuuu. S nepHbii
peaxtop. [Ipobaembl, nepcrneKkTuBsL,

05.03.2025

07.03.2025

12.03.2025

14.03.2025

19.03.2025

21.03.2025

02.04.2025

https://m.edsoo.ru/ff0d091a

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bubmmorexa [JOK
https://m.edsoo.ru/ff0d0ca8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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55

56

S7

58

59

9KOJIOTUYECKHE ACTICKTHI SIEPHOM
SHEPIreTUKU

DneMeHTapHbIC YaCTULIBI.

OtkpsiTHE IO3UTPOHA. METOIBI
HaOJIIOACHUS U PETUCTPALH

3JIeMEHTapHbIX yacTull. Kpyrisii 1
cTon «PyHITaMEHTaJIbHbIE

B3auMozecTBusA. EAMHCTBO

(bU3NIECKOi KapTHHBI MUAPa»

Oranel pa3BUTUS aCTPOHOMHHU.
[IpukiagHoe ¥ MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMUH. Bun
3BE3qHOrO Heba. Co3Be3ausi, spKue
3BE3/1bl, TUIAHETHI, UX BUJIUMOE
nerkeHue. ConHeuHas cucreMa

Connue. CosnHeyHasi akTUBHOCTb.
Ncrounuk sneprun CosHLA U 3BE3]

3BE311BI, UX OCHOBHEIE
XapaKTEPUCTHUKU. 3BE3/bI [TIaBHOU
MIOCJIEJ0BATENbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEICTABIEHHSI O IPOUCXO0XKICHUU
u 3Bosounn ConHIa U 3B€37
Muieunsiii [1yTs — Hama
lNanaktuka. [Tonoxenue u
nekenne Connna B ['anmakTuke. 1
lNanmaxtuku. YEpHBIE ABIPHI B sApax

raJlakTUK

Bcenennas. PazOeranue rajakTuk. 1

04.04.2025

09.04.2025

11.04.2025

16.04.2025

18.04.2025

23.04.2025

bubmmorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

60

61

62

63

64

65

66

67

Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemennsie npo0iaeMbl
aCTPOHOMMHU

Kontponbnas paboTa «J1€eMEHTHI
ACTPOHOMHH U aCTPOPUIUKNY

Ob6o06maromuit ypok. Ponb ¢pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMAJIbHOM 1
ATUYECKOM chepax NesaTeTbHOCTH
YyeJioBeKa

O6o6maromuit ypok. Pois u Mecto
(GU3MKH ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

O6o6maromuit ypok. Posib
(u3nvecKoit TeOpuu B
(hopMHUpPOBAHUY TIPEICTABICHUH O
(bu3nvecKoit KapTUHE MUpPa

Oo6o06maromuit ypok. Mecto
(u3nUecKoi KapTUHBI MHUpPa B
o0I1eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe nose.

DneKTpoMarHuTHasi UHAYKIUs

Pe3epBHbiil ypok. Ontuka. OCHOBBI

30.04.2025

02.05.2025

07.05.2025

14.05.2025

16.05.2025

21.05.2025

23.05.2025



CIIELUAJILHON TEOpUU
OTHOCHUTEIILHOCTH

Pesepubiii ypok. KBanToBas
68 ¢u3nka. DIeMeHTbl aCTPOHOMUH U 1
acTpopu3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1784

68 4 7


https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakmueit [TapdpentreBoit H.A. AxurionepHoe o61miecTBo «3narenbcTBo
«IIpocsemieHue»

» dusuka, 11 kmace/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M.; on
penakiueit [lapdenteeBoit H.A. Aknroneproe o6mectBo «M3marenscTBo

«IIpocseuenue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

VYuebnuk dusukn, 10 knace/ Mskumes I'.4., bByxoenes b.b., Corckuii H.H.; monx
penakuueit [lapdentreBoit H.A. Axuinoneproe o6iiectBo «M31aTenscTBo
«IIpocseienuey,

Pabouas terpans o ¢pusuke 10 kiacc k yueOHuky ['.S1.Msikumesa u ap.,
Hunakrudeckue matepuainsl o ¢puszuke 10 knace k yueOnuky I'.S1.Msikumiesa u
ap.,

VYyebnuk ¢pusuky, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M.; on
penakuueit [lapdentreBoit H.A. Axkuinoneproe obiiectBo «M3naTenscTBo
«IIpocsemienue,

«M3parensctBO «IIpocBemieHney,

Pabouas Terpans o ¢pusuke 11 kimacc k yueOnuky I'.S1.Msikuesa u

b.b.byxoBueBa,



Hunaktuueckue mMatepuansl o ¢pusuke 11 kmace k yueOnuky .. Mskuiesa u

b.b.byxoBueBa.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru,

https://edu.skysmart.ru/,

https://nsportal.ru/,

https://infourok.ru/,

https://multiurok.ru/.






