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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBanusi pa3paboTaHa Ha OCHOBE MOJIOKEHUIM W TpeOOBaHUM K pe3yJbTaTaMm
OCBOEHHSI OCHOBHOM 00Opa3oBaTeIbHON MporpaMMsl, npeactaBieHHbIX B PI'OC
COO, a Takxke c¢ yu€roMm enepaqbHOl padodeil MmporpaMMbl BOCHUTaHUS U
KOHIIETIINK TpenofaBaHus ydeOHoro npeamera «Dusnka» B 00pa3zoBaTeNbHBIX
OpraHu3anusax Poccutickon Oenepauun, peATU3YIOIIUX OCHOBHBIE
o0pazoBareabHbIe MPOTPAMMBI.

Copepxanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuatommxcs 10-11 xmaccoB mnpu
o0yueHnn ux (u3ruke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeIMETHBIM pe3yJibTaTaM
o0Oy4eHHs, a TaKXe YYUTHIBAET HEOOXOAMMOCTb peau3allii MEXKIPEAMETHBIX
CBs3e (DM3MKM C €CTECTBEHHO-HAYYHBIMU YYEOHBIMH TMpeaMeTamMu. B Hel
OIPENETSAIOTCS OCHOBHBIE LIENM HM3Y4YeHHs] (PU3UKU HA YPOBHE CpEIHEro oOLIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma 1o gpu3nke BKIIOYAET:

e IUIAHUPYEMBIEC PE3yIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJiaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBE y4eOHOIo IMpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaroreM mMupe. [IIKoapHbIN Kypc GUBHKH — CUCTEMOOOpa3yOIni
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OMOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. HMcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3NYECKUX 3HAHMM  OmpeneNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cepe BSHEPreTuKH, TPaHCIOPTa, OCBOCHMUS
KOCMOCA, NOJIyYEHHsI HOBBIX MATEPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yuyenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa OOydaromuxcsd, B (HOPMUPOBAHHE YMEHUN HPUMEHSThH
HAy4YHbIN METOJI TO3HAHHUS IIPY BBIOJIHEHUH UMH Y4€OHBIX HCCIEIOBAaHUM.

B ocHOBy Kypca ¢u3MKu I ypOBHS CPEAHEro OOIIero oOpa3oBaHHS
MOJIOKEH pAN HUJEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHLUIIBI €ro
OCTPOEHHUSI.



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
00beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBisercs
(dopMupoBaHUE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus NOpeanojaracT HUCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKU, OCMBICICHUE CBS3M Pa3BUTHUSA
¢usukn ¢ pasBuTHeM oOOIIecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonou uanpaenennocmu. Kypc ¢Guzumku mpeamnosnaraer
3HAKOMCTBO C IIMPOKHM 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 TEXHUKHU U TEXHOJIOTMH, a Takke OO0CYXIeHUs
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOIIEero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (pu3nUecKoil Teopun, poiu (GpyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWAIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUHM, MJI1 OIMCAaHUA €CTECTBEHHO-HAy4YHBIX SIBICHUU U
MIPOIIECCOR).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexse
BCEro 3a CY€T OpPraHM3allly 3KCIEPUMEHTAIBHON JEeSTeIbHOCTH O0Yy4YaroUUXCs.
Hns  Ga3oBoro ypoBHsS Kypca (U3MKM — OTO HCIOJIb30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M Ja0OpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mo (u3nke 0ObeIUHEHBI B OOLIMI CIHCOK YYEHHYECKHX
MpakTUYeCKux padoT. BrigeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOAUMBIX JUIsl KOHTPOJI MW OLIEHKH, OCYIIECTBISETCS Yy4YaCTHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXON U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHalleHHust kaOuHera Qu3uku. Ilpu »3TOM obOecneunBaeTcsi OBJIAJICHUE
0o0yYaronMMuUCs yMEHUSIMU IPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIECIOBAaHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH M IIOCTAHOBKY OINBITOB IO IpPOBEPKE
PEI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENSAETCS PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM M1 pacd€THBIX 3a7a4 NPHOPUTETOM SIBJIAIOTCS 3aa4M C SIBHO
3aJJaHHOW (PU3UYECKON MOJEIBIO, TO3BOJISIIOIINE 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 TpOTEeKaHUs (U3MUECKUX SIBIICHUW W TPOILECCOB B OKpYyXkarouen
KU3HU, TpeOyromue BbIOOpa (Pu3MUecKON Mojaenu Uisi CUTyalluud MPaKTHUKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu PI'OC COO k MarepHaabHO-
TEXHUYECKOMY O0O€ecCledeHnI0 Y4eOHOro mpolecca 0a30BbIi ypoOBeHb Kypca
(bu3KMKK HA YPOBHE CpeHEro 001ero oopa3oBaHus JI0JDKEH U3ydaThCs B YCIOBUSAX
IpPEeIMETHOrO0 KaOWHeTa (PU3HKM WM B YCJIOBHUSIX WHTETPUPOBAHHOIO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOTO LUKiIa. B kabunere (u3MKu JOMKHO OBITH
HeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme no (pU3MKe y4eHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE
0bopyoBaHUe.

JleMoHcTpaniuoHHOE 00Opy/ioBaHue (popMupyeTcs B COOTBETCTBUM C
OPUHLIAIIOM MHHHMAJIbHOM JTOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMme Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAIlUi st
UCCJIEIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHU.

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

OCHOBHBIMHY HIETIAIMH U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

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

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUS U (HOPMUPOBAHHE
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
bu3znyecKuX 3HAHUI U HAYYHBIX 10Ka3aTEIbCTB;

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  CHUCTEMBI  3HaHWMH 00  oO0mmx  (usmIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJUHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETHUYECKUE 3HAHUS IS
oOBbsicHeHHUsST (PU3WYECKUX SABICHUHW B TPHUPOAC H ISl TPUHATHS
MIPAKTUYECKUX PELICHUN 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 (UBNYECKUX OCHOB U 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,
OIIPEJENICHMS TOCTOBEPHOCTH MTOIyYEHHOTO 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 HeZIEI0), B
11 kimacce — 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.



COLEPKAHUE OBYUEHUSA
10 KJIACC
Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®dusnka — Hayka o mpupone. HayyHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B TPOLECCE TMO3HAHUA MPUPOJBIL.
DKCHepuMEHT B (hU3HKE.

MopenvupoBanue (pu3MYeCKUx SBJICHUA W TpoiieccoB. HayuHble THMIOTE3HI.
®duznyeckue 3aKOoHbl U TeOpUH. ['paHUIbI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpocTb (CpenHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MAaTEpHAIbHOW TOYKH, MX HPOEKIMM HA OCHU CHUCTEMbI KOOpJHUHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHOe nBmxkeHue. [ 'paduxu
3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTM U IIEpEMEIICHUS
MaTepuaIbHOW TOYKU OT BPEMEHMU.

CBoOoaHoe najzeHre. Y CKOpeHHe CBOOOTHOTO MaACHUSI.

KpuBonuueitHoe  aBvKeHue. [IBUKEHHME  MaTepUaJIbHOM TOYKH IO
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs
ckopoctb. [lepuon n yactora obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckrue yCTPOMCTBA M MNPAKTUYECKOE IIPUMEHEHHME: CHUIAOMETD,
JBUKEHHUE CHAPSJIOB, LICITHBIE U PEMEHHBIE MIEPEAAYU.

Llemoncmpayuu

Mopenb cucTteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBUKCHUSL.

[TpeoOpa3zoBaHre JBUKEHUI C UCIIOJIb30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Tei B BO3AyX€E U B Pa3pEeKEHHOM INPOCTPAHCTBE.

HaGnronenue nBukeHus Ttena, OpPOIIEHHOrO MOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHus cBOOOAHOTO MaACHHUS.

Hanpasnenue CKopocTy Ipu ABUKEHUH MO OKPYKHOCTH.



Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOWIEHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne IBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue ABUkKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ippuaonn  otHocutenbHOCTH — ['amwutes.  IlepBeii  3akoH  HproToHa.
HNHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoil 3akon HeroToHa
JUIsl MaTepuaabHOM TOUKU. TpeTuil 3akoH HproToHA [U1s1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbXKEHUs U cuiia TpeHus nokosi. Koadduuent tpenus.
Cuiia COnpOTUBIICHUS NPU IBUKEHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTynarenpHO€E U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpalleHus. I[lmedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TEIA.

TexHuueckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHEHME MacC B3aMMOJICUCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaliuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUN.

CpaBHEHME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBECHUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT UX AepopMaIiu.



HccnenoBanne yciIOBHM pPAaBHOBECHS TBEPAOTO Tela, HMEIOLIEr0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenus 6 mMexanuke

NMmynbe MaTepualibHOM TOYKU (Tena), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbC CUIbBl M1 U3MEHEHUE HMITyJIbCa TeJld. 3aKOH COXPAHEHUS] MMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pa6oTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualbHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUM.

[TorennumaneHas SHEprusl. [TorennumaneHas SHEprus YIIPyro
nebopMupoBaHHOW  TpykuHbL.  [loTeHIManbHas  SHEpPrust Tejna  BOJIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHnmanbHple ¥ HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HETIOTEHUUAIBHBIX CUJI C W3MEHEHUEM MEXAHMYECKOW SHEPTUM CUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA U ITPAKTUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPYXKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexon mOTeHIUATBEHOM YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa C MOMOILIBIO ABYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW DHEPrUu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoynoBckoe nBmwxkenue. Juddysus. Xapakrtep IBUKEHUS U
B3aUMOJICCTBUs YaCTUILl BeulecTBa. MoOJenn CTPOEHUs Ta30B, KUIAKOCTEU U
TBEPABIX T€A U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl Mosekyll. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens  upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HJACAIbHOrO raza. AOCOJIIOTHas TemiepaTypa Kak Mepa
CpeoHEed KUHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHWs vactul rasa. lllkarma



temneparyp KensBuna. I'azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianempona.
3akon JlanbroHa. M3ompoueccsl B UACAINBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpelcTaBieHHE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHU.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO JBHKCHHS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojenb, HIUTFOCTpUpYIOLIAas MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHMS UIACAIBHOTO Trasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HW3MEPEHUMU
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK1y IapaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamMuueckass cucreMa. BHYTpeHHSAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3meHeHus. KonuuecTBo TemoTel U pabota. BHyTpeHHSs s
DHEpPrus  OJHOATOMHOIO  MJACAJIBHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOJIHOCTb, KOHBEKIIUS, U3Ty4YeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIoThl Npy TEIIONepeaaye.

[Tonsitue 06 ammabatHoM mporecce. I[lepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIMHAMUKH K u3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh IPOLIECCOB B MIPUPOJIE.

TemnoBble  mammHbl.  [IpuHOUNBI ~ AEHCTBHS ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanus HSHEpPrHM B TEIUIOBBIX MamnHax. KodpdunueHT mone3Horo
nerictBusl TerutoBord MamwuHbl. [lukn KapHo um ero ko3pduIMeHT moJIe3HOro
JNENCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOAHEPTETUKH.

TexHuueckre yCTpOMCTBA UM MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElIb
BHYTPEHHETO CTOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH JHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBIIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpAIINs).

W3meHeHne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Teaa Ipu TeIlonepeaaye.

OnpiT 1mo anauabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanus eeujecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHneHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HacellieHHBIM nDap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Tsépmoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU3OTPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraibl. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayi3amus. Y aenbHas Teriora miasienus. Cyonumarus.

YpaBHeHuUE TEIJI0OBOro OajaHca.

TexHudyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYUYEHUS COBPEMEHHBIX MaTEpUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepEeHUs BIaKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHAMMKA

Tema 1. Inekmpocmamuxa

OneKTpu3aums Tel. OJEKTpUYECKU 3apsia. J(Ba Buaa dIEKTPUUYECKUX
3apsiioB. [IpOBOMHMKH, TUANEKTPUKU U TOJTYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
AIIEKTPUYECKOTO0 3apsijaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 31eKTpUuuecKuil 3aps.
Onektpuueckoe moje. Hanpsok€HHOCTh  dnekTpuueckoro moid.  [IpuHuun

CYIIEPIIO3ULINU JJIEKTPUUECKUX Moyieh. JIMHUM HanpsKEHHOCTU DJIEKTPUUYECKOTO
TIOJIA.



Pabora cun  anextpocratmyeckoro  monas.  I[lorenuman.  Pa3HocTb
MOTCHIMANOB. [IpOBOOHUKM H JOUANEKTPUKA B DJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckast MpOHULAEMOCTb.

DnekTpoéMKocTh. KongeHncarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHnueckne yCTpPOMCTBA M IMPAKTUYECKOE MPUMEHECHHUE: SIIEKTPOCKOI,
IIEKTPOMETpP, DIEKTPOCTaTHUECKass 3allluTa, 3a3eMJICHHE DJIEKTPONPUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ AEUCTBUSA DJIEKTPOMETPA.

B3aumopelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHAEHCAaTopa OT IUIOIIAH
IIJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmosannwtil 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJJIEKTPUUYECKOrO TOKAa.
Nctounuku Toka. Cuna toka. [IocTOIHHBIN TOK.

Hanpspoxkenue. 3akon Oma 11 yyacTka Lenmu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnmenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COCTMHEHNUE IPOBOJHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTh
JJIEKTPUYECKOTO TOKA.

DJIEKTPOABHKYIIAs CHJIA U BHYTPEHHEE CONMPOTUBIICHUWE HMCTOYHUKA TOKA.
3akoH Oma 11 oJaHOM (3aMKHYTO#) 35iekTpruieckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIPOTHUBIICHUS METAIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS MPOBOJIMMOCTh
noJIynpoBogHUKOB. CBoicTBa p—n-niepexo/ia. [TlomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M paciulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIIU3.

DJIEKTpUYECKUM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.



TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMerp,
BOJITMETP, PEOCTaT, MCTOUYHHUKH TOKa, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN THOJ, ralbBaHUKA.

Jlemoncmpayuu

M3mepenune CHiTbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX HPOBOJHUKOB OT JUIMHBI,
IIJIOLLAIH ITIONIEPEYHOI0 CEUYEHMS U MaTepuaa.

CMemanHoe COeTMHEHUE TPOBOAHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHME
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTH COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE IIEKTPOIUTOB.

HckpoBou paspsa ¥ MPOBOAUMOCTD BO3yXa.

OZHOCTOPOHHSS TPOBOAUMOCTD IMOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3ydeHne cMEaHHOI0 COEIMHEHUS PE3UCTOPOB.

M3mepenne 3JIeKTPOABUKYIIEH CUIIbl UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHBIICHUS.

HaOnronenue sextpoiinsa.

Me:xxnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoeHsa B 10 kjacce ocylIeCTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OuoNoruu, XMMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SBJICHHE, HAay4HbId (akT, runores3a, (Qumueckas BEIMUMHA, 3aKOH,
Teopusl, HAOIIOACHHUE, IKCIEPUMEHT, MOJIECIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelmieHue CUCTEMBbl ypaBHEHUM, JUHEHHas (QyHKLMS,
napabona, runep6oia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPJAUHAT, CJI0KECHUE BEKTOPOB.

buonoecua: mexannueckoe ABMXEHHE B KUBOH npupoje, nud@ysus, ocMoc,
TEMI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPEIAayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpHAs Macca, TEIIOBBIE CBOMCTBA TBEPABIX TEl, XUIAKOCTEU U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHUYECKAS AUCCOLMALINS,
raJgbBaHMKA.

l'eoepaghus: BIaXXHOCTh BO3/IyXa, BETPHI, 0apPOMETpP, TEPMOMETP.



Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JPYTHE), ABUTATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,

KCEPOKC, CTPYUHBI MPUHTED, ANEKTPOHArPEBATEIbHbIE npuodoPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raIbBaHUKA.
11 KJIACC

Paznen 4. DiaekTpoauHAMHUKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[loctostHHBIE ~ MarHUTHl.  B3aMMOJENCTBUE  IOCTOSHHBIX  MAarHUTOB.
MarunutHoe mone. Bektop MarHuTHOM wuHAyKuMH. [IpuHIMD cynepno3uuuu
MAarHuTHBIX MOJied. JINHMM MarHUTHOM MHAYKUMW. KapTWHa JUMHWKA MarHUTHOU
VHIYKIWH MOJISI TOCTOSSHHBIX MAarHuTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHUHUNA WHIYKIHA
MAarHuTHOrO TOJISI JUIMHHOTO MPSMOr0 NPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTyIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cwnita AMmnepa, €€ MOyJIb Y HaIllpaBJICHHUE.

Cuina Jlopenna, e€ MoayJsib M HampaBiieHUE. [[BrkeHHe 3apsiKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopeniia.

SIBiieHue DJIEKTPOMArHUTHOM MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJBIKYIIAA CWIAa WHAYKUUH. 3aKOH AJIEKTPOMArHUTHOU
nnnykunu Gapanest.

BuxpeBoe nanexktpuueckoe mosie. OIEKTPOJBHXKYILNAA CUla WHIYKIUU B
IIPOBOJAHUKE, JBMXKYILEMCS IIOCTYNATENbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnyKTUBHOCTh. fIBJIE€HHME CAMOMHIYKUMH. OJICKTPOABIKYINAS  CHJIA
CaMOUHIYKIIUU.

DHEprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YacCTHIL], UHIYKIMOHHAS I1€Yb.

Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIvHUM MHIYKUMA MAarHATHOTO TTOJIS.



B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SBneHHE 2IEKTPOMATrHUTHON MHIYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh DJIEKTPOJIBMKYILEH CUJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOr'O MOTOKA.

SIBneHne caMOMHAYKIHUU.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yueHrie MarHUTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanre N€MCTBUS MOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszpnes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbvle KOA€OAHUA

Konebarensnas  cuctema. CBOOOIHBIE  MEXaHWYECKHE  KOJCOaHUS.
["apmonunyeckue konebanus. [lepumon, wacrora, amrumryga u (aza KoseOaHUI.
[IpyXMHHBIN MagTHUK. MareMaTH4eCKUd MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
koseOanuii. [IpeBpaiiienre >HEpPrun Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMAarHUTHBIC KOJieOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIAYy MEXaHUYECKUMU U
AJIEKTPOMarHuTHEIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJCATBHOM KOJIeOATEIbHOM KOHTYE.

[IpencraBienue o 3aTyXarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHYKIeHHBIC SJIEKTPOMArHUTHBIC KOJICOAHMSI.

[lepemennsbiii  TOK. CHUHYyCOMAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUECKON
SHEPIUM. DJKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCEITHEBHOM )KU3HH.

TexHu4yeckre yCTpOWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: DIIEKTPUUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUM JICKTPOIIEpeIay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJIeOATETbHON CUCTEMBI (MPYXKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxarommx KojieOaHHi.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaAHUH.

Habntonenue pezonanca.

CB0OOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuuiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYILIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU 3JEKTPONEpEaaUn.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU YU MAacchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IIOCIEN0BATENBHO
COEMHEHHBIX KOHJIEHCATOPA, KaTylIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpoOMaAZHUNHbLE 80TIHbL

MexaHuueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepuoa. CxopocTtb
pacrnpocTpaHeHuss MW JJuHa BOJIHBL. [lomepeuHble W TPOJOJBHBIE BOJIHBI.
HUuTtepdpepeHius u niuppakuus MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BoicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHUS! 3JIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkrpomaruutHoi BosiHe. CBoOlCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUe, MpesIoMJIeHUEe, Tossipu3anus, audpaxuus,
untepdepennus. CKOpocTh 3EKTPOMATHUTHBIX BOJIH.

[IIxkana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHCHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTMKA B TEXHUKE WM MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6ntonenue nunteppepenunu u qudpakimi MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

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

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
npesioMiIeHUE, Moaspu3anus, Audpakuus, nHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHEHHOE pacHpoOCTpaHEHUE CBETa B
OJHOpOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.



OTtpaxeHnne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue M300pakeHUl B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxxkeHue. IIpenenbHbI yroiyl IOJHOIO
BHYTPEHHETO OTPaKEHHS.

Hucnepcus ceeta. CrnoxkHblil cocTaB Oenoro ceeta. LIBerT.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTosiHME W ONTHYecKas cujia TOHKOW JuH3bl. [locTpoenue uzolOpaxeHuil B
coOMparolux U paccerBarolux JuH3ax. Dopmylia TOHKOW JUH3BI. YBelUYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HMCTOYHHKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

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

ITonspusanus caera.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToamnmapat, TPOSKIMOHHBINA ammapaT, MHKPOCKOT, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Llemoncmpayuu

[IpssMONMHENHOE pPaCHpOCTPAaHEHUE, OTPAKEHUE M TNPEIIOMIICHHUE CBETA.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOCKoTa, TEIECKOIA.

HaGmronenune natepdepeHiu crera.

Ha6nronenue nudpaxiuu ceera.

HaGmroienue nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKH.

Habntoaenue noasipu3anuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenue rnokasaresns NpeioMIICHUS CTEKJIA.

HccnenoBanue cBOWCTB M300pakeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH



['panuupl  OPUMEHMMOCTHM  KJIaccM4Yeckou — mexaHuku.  [loctynarsl
CIIEIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETA B BaKyyMe€, IPUHITUIT OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpALIEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsi3b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUs
IIOKOSL.

Pasznes 7. KanToBast pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®oronsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €70 YACTOTON. DHEPTHUS
U UMITyJIbC (POTOHA.
OTtkpeiTue u ucciaeaoBanue Gporodddexra. OnpiThl A. I'. CTosieToBa. 3aKOHBI
dotordpdexra. YpaBuenue DiHmTeitHa st poTodadpdexra. «KpacHas rpanunar

dbotorpdexra.

JlaBnenne ceera. OnbiThl 1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MpPUMEHEHHue: (HOTODIEMEHT,
dboToaTUMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

dotor(pdhekT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeIHETo ¢hoTodddexra.

CseToanon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Inanerapnas wmoxaenb aroma. Iloctynatel bopa. M3inyueHue u mnorionieHue
(GOTOHOB MpU MEPexoje aToMa C OJHOrO YpPOBHS HEPruu Ha JApyrou. Bumbl
cnekTpoB. CHEKTp ypOoBHEW SHEPrUU aToMa BOJOPO/IaA.

BonnoBele cBoiicTBa yactuu. Bosnsel ne bpoinsa. KopiyckynsspHO-BOJIHOBON
JyaJTu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHaJIU3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue IMHeHyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.



Yyenuueckuii sxcnepumenm, 1abopamopusle pabonul

Habnronenue nuHeiyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJIOKHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna  1mo  ompeeneHuro  cocTaBa
panuoakTUBHOrO wu3nydenus. CBoiicTBa amnbda-, Oera-, ramma-u3JIy4eHUs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykionHas monens sigpa [eiizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTpPOHHBIK M TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacaja.

OHeprusi CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccel sipa.

SnepHble peakuuu. JleneHue u cUHTE3 AaEp.

Anepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaeMbl U MEPCHEKTUBBI
SIEPHON SHEPrE€TUKU. DKOJOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOJIIOACHHS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHIL.

®dyHIaMeHTaJIbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3HUYECKON KapTUHBI MUPA.

TexHUuecKue yCTpOMCTBA U IIPAKTUUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa
Bunscona, simepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLINUX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (QOoTOrpadusim).

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Oralibl pa3BUTHs acCTpoHOMUHU. [IpHKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aCTPOHOMMUH.

Buna 3Bé3nHoro nHeba. Co3Be3ausi, spkue 3BE3[bI, IUIAHETHI, UX BHJIUMOE
JBHKCHUE.

ConHeuHas cucreMa.

Connue. ConHeuHass akTuBHOCTh. Mcrounuk sHeprun ConHua W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XAaPAKTEPUCTHUKHU. J(MarpaMma «CIEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/BI TJIABHOW IOCIJIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHMMOCTBY» JUIsl 3BE3J TJIABHOM ITOCIENOBATENBHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIAEHUU U 3Bosronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunsiii I[lyte — nHama [Nanaktuka. Ilonoxenue u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbsl. UEpHBIE ABIPHI B sSApax
TaJIaKTHK.



Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanne raiakTuk.
Teopus bonpmoro B3psiBa. PelMKkTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpobieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOntonenuss HeBOOPYKEHHBIM TJ1a30M C HMCHOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNeHUs TOJ0XKEHUSI HEeOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usa CeBEepHOro NoJylmapus U IpKUe 3BE3/bI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Pony Qusukn u acTpoHOMHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIMAJIbHON M ATUYECKOH cepax NeaTeTbHOCTH YeIOBEKa, POJIb U MECTO (UBHKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOH KapTUHE MHUPA, pOJib (U3HUECKOU TEOPUHU
B (OpMUpOBAHMM MPEACTABICHUN O (PUIMYECKON KapTUHE MHpPA, MECTO
bu3HYecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMu MaTE€MaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C HW3YYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUA: SIBJICHUE, HAy4HbIA (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAaHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pemieHHE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI U MX IPOCKIHUH HA OCH KOOPIHUHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOHBIE 3JEMEHTAPHBIX (DYHKIMI, MPU3HAKK TOA00US TPEYroJbHUKOB,
OTpeIeJICHHE TUIOMIAU TIIOCKUX (UTryp U 00bEMa Tell.

buonoeus: »>nekTpudeckue SBICHUS B JKHBOW MPUPOJE, KOJIeOaTEIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanny Ha )KMUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIIMUECKAS] CTPYKTYpa TBEPIBIX
T€d, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHasus.

l'eocpaghus: marHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dboToChEMKA 36eMHOM TOBEPXHOCTH, NMPECKa3aHUE 3eMIICTPSICEHUM.

Texnonocusa: IJHWHUUA DIIEKTPOINEpENAd, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,



anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OTTHKA,
coJIHEeUHas OaTapes.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA
OcBoenue yueOHOTro mpenmera «®Du3nMka» HA YPOBHE CPEIHEr0 OOIIEeTo
o0OpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTH JTOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JIMUHOCTHBIE PE3YJIBTATHBI
JIngyHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay JOJKHbI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YalOIIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
OTBITA U OMBITA JEATEIBHOCTH B MPOIECCE pean3allii OCHOBHBIX HalpaBiICHUN
BOCIIUTATEJIbHOU JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:
1) rpaxIaHCKOTO BOCIIMTAHMS:
c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTI'O YJI€HA POCCUIICKOrO OOIIECTBA;
NPUHATHE  TPAJUIHUOHHBIX  OOLIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIBbHOCTh B MHTEPECAX TI'PakIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIpaBJIeHUU B 00pa30BaTeIbHON OpraHu3alluu;
YMEHHE B3aMMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMA 1 HA3HAYCHUEM;
TOTOBHOCTb K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;
2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:
c(hOpMUPOBAHHOCTH POCCUHCKOU rPaK1aHCKOHU UJICHTUYHOCTH,
NaTpUOTU3MA;
[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;
CIIOCOOHOCTh OLEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCIIE B
NEeSTEeNBHOCTH YUEHOTO;
OCO3HaHME JINYHOTO BKJIJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;
4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYasi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) TPyA0BOIr0 BOCIIUTAHMS

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

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

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTUYECKUX MpodIieM;

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

pacliMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKONW HalmpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

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

OCO3HaHWE LIEHHOCTH HAay4YHOW JESTEeNIbHOCTH, TOTOBHOCTH B IpoOIlecce
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYK) U HCCIEI0BATEIbCKYIO
NEeATeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE Y4eOHbIe 1eHCTBUS
ba3oBble Jornvyeckue 1eMcTBUs:

CaMOCTOATENbHO  (OPMYJIMpPOBATh W aAKTyalU3UpoOBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh 1NN JESITEIHbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISIBIISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
(bu3HUECKUX SBICHUSIX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMbI ¢ YU4€TOM aHajiu3a MMEIOLIUXCS
MaTepUalibHBIX U HEMAaTEPUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B IESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN AEATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJNHATH paboOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;

Pa3BUBATH KPEATUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

ba3zoBble ucciaegoBare/bCKue 1eiCTBUA:

BJIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU M METOJIaMHU
(bu3nUecKol HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U MPOCKTHOU ACSITEIbHOCTH
B 00siacT (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHUs 3a/iay (PU3UUYECKOTO COJEpkKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJAJIETh BHUAAMU JCATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliY, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJE pEUIeHHs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBbIE 3aJadyd B 00pa3OBaTEIbHON
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TMEPEeHOCUTh 3HaHWA 10 (uU3MKe B MPAKTUYECKYyIO 0O0JACTh
KHU3HEACSITEIbHOCTH;

yMETh HHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXOAbI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 337a4H, I0IyCKAIOIINE aTbTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMH MOJyYeHUsS WHGOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH MOWCK, aHAaJH3,
CUCTEMAaTHU3allMI0 M HHTEpIpeTanuio WHOOPMALUK Pa3IUYHbIX BUAOB U (opM
pEICTaBICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIINH;

UCTIONB30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aIMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWNM JSPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusl, TMPaBOBBIX U  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOW 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COAEpP>KaHUA B Pa3IUYHBIX (opMarax c
y4€TOM HazHaueHUs MHPOPMAIIUHU U LIEICBON ayJUTOPHH, BHIOUpPAs ONTUMAIbHYIO
(dopMy npeacTaBIeHUS U BU3yalu3alllu.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

OCYIIECTBIISATH OOIICHUE HA YPOKaX (DU3UKHU M BO BHEYPOUHOU EATEIHHOCTH;

pacro3HaBaTh MPEANOCBUTKA KOH(DIUKTHBIX CHUTyallMd M CMATYaTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHS C HCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh U HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M MHAMBUAYAJIbHOU
padoThI;

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

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBAaTh JACUCTBUSA II0 €€ JOCTHUKEHHUIO: COCTaBIATh IUIAH JCHCTBUM,
pacupenensiath pojad € YY4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI padoTBhI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaXIOTO y4YaCTHHMKA KOMAHIbI B
oO1IMii pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

IpeajaraTb HOBBIE IIPOCKThI, OLICHMBAaTh MHJIEH C IO3ULIHMH HOBU3HBI,
OPUTMHAJIIBHOCTH, PAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.
PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSTENBHOCTh B 00JACTH
GuU3MKM U acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATENIBHO COCTaBJIATh IIIAH PEIICHWS PAacdyE€THBIX M KAadeCTBEHHBIX
3a]1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANIOYTEHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHHUBATbH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIacTH
(U3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTENBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJa/JeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJBTATOB U
OCHOBAHU;

UCII0JIb30BaTh MPUEMBI pe(IIEKCUU JJI OLEHKU CUTYalllH, BEIOOpa BEPHOIrO
peleHus;



YMEThb OLICHUBATH PUCKH W CBOEBPEMEHHO IIPUHHMATh pPELIEHHs II0 HX
CHIKEHHIO;

IPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPpH AaHAJINU3E pe3yJbTaTOB
NEeATEIIbHOCTH;

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce QOCTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHS IMPOTIPAMMBI
no (Qu3MKe i1 yPOBHS CpeaHEro oOmero oOpa3oBaHUsS y OOydYarOIMIUXCS
COBEPLIEHCTBYETCS OMOLIMOHAJIbHBIN UHTEIUIEKT, IIPEATIOJIAr Ao I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOUIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOLMOHAIIBHOE
COCTOSIHUE, BUAETh HANPABICHUSA Pa3BUTHUSI COOCTBEHHON AMOIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMs, BKIIIOYAIOLIEI0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
SMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlMH, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTMIKEHUIO LEIU U
yCIexy, ONTMMM3M, WHULIHMATUBHOCTb, YMEHWE ACHCTBOBATb MCXOIA M3 CBOMX
BO3MO>KHOCTEH;

HIMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTh €ro IMpU OCYIIECTBICHUH OOILIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIECHUS
C IPYTUMH JItOJIbMHU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peliaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xonumy oOyuenuss B 10 kiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTb Y 00YHAIOUIUXCSI YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IETEIBHOCTH JIHOIEH;

YUNTBHIBaTh TpaHULIbl [PUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepHualibHasi TOUKa, MHEpUUalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
UJCAIbHBIN Ia3, MOJEIU CTPOECHUS Ta30B, JKUIKOCTEH M TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKHM 3aps]l IpU pelieHuU (PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3NUECKHUE SIBICHUS (IIPOLECCH) U OOBICHITh UX Ha OCHOBE
3aKOHOB MEXAHWMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH CTPOCHMS BELIECTBA U
JJEKTPOAUHAMUKHU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSAMOJMHEWHOE



JBIDKEHUE, CBOOOJHOE TMaJICHWE TeJ, IBIKEHUE IO OKPYXHOCTH, HWHEPIIHSI,
B3aumoiericteue Tei, nuddys3us, OpOyYHOBCKOE NBIKEHHE, CTPOEHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HArpeBaHUM (OXJIAKIECHUH ), TETIOBOE
paBHOBECHE, HWCHApPEHHUE, KOHJCHCALMs, IJIABJICHUE, KPUCTAIUIA3ALMS, KUIICHUE,
BJIAJKHOCTH BO3]1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZle, CBSI3b MEXAY NapaMeTpaMy COCTOSIHHSL Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJI, B3AUMOIACHUCTBUE 3aPsI0B;

OMUCHIBATh MEXAHMYECKOE JIBMXKCHHE, MCIOJb3ysl (PU3NYECKHUE BEIMYMHBI:
KOOpJMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
VMMITYJIbC T€Jla, KWHETUYECKasd SHEPTUs, MOTCHUUAIbHAS SHEPTUS, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; TpPH OINKUCAHWU TPaBUIBLHO TPAKTOBATH
(bu3HYeCKUil CMBICT HCIHOJB3YyEeMbIX BEIMYMH, WX OO0O3HAYCHHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIONIME NAHHYIO (U3MYECKYIO BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAs DHEPTUsl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUUYHAs
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, pabora rasa,
KO3(PPUIIMEHT TMOJe3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MpPU OMNUCAHUU
MPaBWIBHO TPAKTOBaTh (U3MYECKUN CMBICT WCIOJIB3YEMBIX BEIWYWH, WX
0o003HaUeHUA W EIUHUIBI, HaXOJIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(bU3HYECKYI0 BEIMUYHUHY C IPYTUMH BEIMUYMHAM;

ONKCHIBATh U3YUYEHHBIC ANEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
siBJI€HUS (IIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEIUUYUHBI: DJIEKTPUUYECKUM 3apsii,
IEKTPUYECKOE TOJIE, HANPSKEHHOCTD M0JIs, HOTEHUHAN, PA3HOCTh MMOTCHIMAJIOB;
IpU ONHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3MUECKHN CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EJIMHHUIIBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PUBUUECKHUE MPOIECCHI U SBIICHUS, WUCIOJIB3Ys (U3HUCCKHE
3aKOHBI Y MPUHIMIBL: 3aKOH BceMupHOro TsiroreHusd, [, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHHMS MEXAHWUYECKOW DHHEPTHM, 3aKOH COXpPAaHEHHS HMITYJIbCa,
NPUHILUN CYNEPNO3UIUA CHJI, TPUHIUII PABHOMPABUS HHEPIHATBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPUIO0 CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JIBUKEHHS MOJIEKYI C
abCOIIOTHOM TeMIlepaTypou, MEepPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsiia, 3aKkoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1aCcTH) TPUMEHUMOCTH;



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

BBINIOJIHATD JKCIEPUMEHTHl IO HCCIENOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU STOM
dbopMmynupoBaTh MmpobOiieMy/3amadyy ¥ TUIOTE3y YyYeOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOIO0 O00OpYAOBaHHSA, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYILIECTBIISATh MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEIUYUH, MPU
3TOM BBIOMpaTh ONTHMAJBHBIM CIOCOO HM3MEPEHUS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXKAY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpOBaTh PE3yNbTaThl IMOJIYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIUYHUH B
BUie Tabnuil U TpaduKoB, AeTaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEIOBAHNUS;

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

pemiaTte pacy€THBIE 3aJa4d C SBHO 33JaHHOW (U3MYECKON MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO 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 PACCYKICHHUM C ONOpOM Ha M3y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbusnyeckue IBICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTaBIICHUS YYCOHOW U HAyYHO-TOMYJISIPHON MH(POPMAIINH, TTOTYYECHHON U3
Pa3IUYHBIX UCTOUYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOJTy4aeMyIo HH(pOpMaIuio;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MpU OOpAILEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUsS 30POBbsSI M COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTrO
MIOBEJICHNUS B OKPYKAIOIIEH CpeIE;



paboTaTh B TIpyNNe C BBHIIOJIHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAlMOHAIBHO pACHpeNeNsiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIQJ] KQXJIOTO U3 YUYACTHUKOB T'PYIINBI B PELICHUE paccMaTpUBAEMOU MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

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

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYEYHBIN AJIIEKTPUYECKUH 3apsijl, Jyd CBETA, TOYCYHBIM UCTOYHHUK CBETA, SACpPHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO sJpa MpU peuieHuH (PU3NYECKUX
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, DJICKTPOMAarHuTHas WHAYKIWS, 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,
dboToanekTpudeckuii 3pdext (poTodaddexT), CBeTOBOE JaBIeHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONUCHIBAaTh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3W4YHbIX  Cpel) U
AIIEKTPOMArHUTHBIE $SIBJICHUS (TIPOLECCHI), MCHONB3YySd (DU3UUYECKUE BEIMYMHBIL:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSDKEHHE, AIEKTPUUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOJBIDKYIAs CHiIa, paboTa TOKa,
WHIYKIWST MarHUTHOrO mojsi, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
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
OTNTHYECKasl CWJIA JIMH3BI, TIPH OMHCAHWUU TPABWIHHO 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
dbu3nUecKrue BEIMYUHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acToTa CBETa, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO TIOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SiJIep, NpPU OINUCAaHUM TMPABUIBHO TPAKTOBAThb (PUIUYECKUN CMBICIT
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYMHAMH,
BBIUMCIISTH 3HaUeHNE (U3NUECKOIN BETNYNHBL;

aHAM3UPOBATh (PU3MUECKHE MPOLIECCHl W SBICHHS, MCIONB3YS (U3UUECKUE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJEI0BAaTEILHOTO U MapalieIbHOro
COCIMHEHMS TPOBOJHMUKOB, 3aKkoH Jlxoyns—JIeHra, 3aKoH 3JE€KTPOMArHUTHOU
WHAYKIIUW, 3aKOH MPSMOJIWHEHHOTO pacIpOCTpaHEHUsI CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHUE ODWHIITEHHA s doTodddekTa,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS
3JIEKTPUUECKOIr0 3apsijia, 3aKOH COXpaHEHMsI MacCOBOI'O 4HMcia, MocTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3linyaTh CIOBECHYIO POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OIpeeNATh HAllPABJIEHWE BEKTOpPa MHAYKLIUHA MarHUTHOTO 0JI MPOBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

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

BBIMOJHATh JKCHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUH: HpU HTOM
dbopMmynaupoBath MpodiieMy/3alayy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOupaTrh YCTaHOBKY M3 TMPEIOKEHHOTO O0OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOJBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEITUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U HCIOJIb30BaThb HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh 3aBUCHMOCTH (PU3MYECKMX BEJIMYMH C HCIOJBb30BaHUEM
OpSIMBIX  M3MEPEHUN: TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHUKCHPOBATH
pe3ysIbTaThl MOJIYYEHHON 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BUAE TAOIHIl U
rpauKoB, 1enaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BAHNUS;

cobyroaaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIIETOBaHUI B
paMKax y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENbCKOH UM TMPOEKTHON
JEeSTeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1TaOOPaTOpPHOIO
000pyI0OBaHUS,

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 OIEHUBATH PEATLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

pemaTh KaueCTBEHHBIC 3a1aUM: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPCUUBYIO
IIEMOYKY PACCYXKICHUN C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3uYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPU  PEIICHHH  y4eOHbIX  3aJad  COBPEMCHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAIUH, 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 TEXHOJIOTHUI;

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 BBHIMOJHEHUEM PA3JIUYHBIX CONUATLHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHAIBHO pACHpPENeNsiTh OO0S3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYalMsX, aCKBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaumeHoBaHue pa3/ieioB U TeM

NporpaMMbl

KoanuyecTBo 4acoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOTI'O IIO3HAHUA

1.1

dusnka n MCTOABI HAYYHOT'O ITO3HAHUWA

Wroro no pasneny

Paszgen 2. MEXAHUKA
2.1 Kunematuka
2.2 Jnaamuka
2.3

3aKOHBI COXPAHCHUS B MCXAHUKEC

Uroro no pazgeny

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM

3.1

3.2

3.3

TEOPHUH

OCHOBEI TEPMOIAUHAMUKHN

ArperaTHbIE COCTOSIHHS BEIIECTBA.

®da3oBbI€ MEPEXOIBI

2

18

9

10

KonTpoJbHble
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

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

Paznen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHM B
' Pa3IMYHBIX Cpeax

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. KOJIEBAHU S 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAardHuTHLIC

2.1
KoJIeOaHus
59 MexaHu4ecKue 1 dJIeKTPOMarHUTHEIE
' BOJTHBI
2.3 Onruka

Htoro no pazneny

KoanuecTBo 4yacoB

Bcero
padoThI
11 1
11
9
5 1
10
24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3] OCHOBBI crnernuaabHOM TCOpHUU

OTHOCUTCJIBHOCTHU
Uroro no pazgeny

Pa3znena 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKA

4.2 Crpoenue aroma

4 1

KonTpoJsbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97c¢

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7141c97¢

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

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 ATOMHOE PO 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 O06o0maroree MOBTOPEHUE 4
Uroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/7f41c97¢

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97c¢



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

®usuka — Hayka o npupone. Haydynsie MeTosl

MO3HAHUS OKPY’KAIOILEro MUupa

Ponp 1 MecTO Gpu3uKu B popMHUPOBAHUU
COBPEMEHHOM HayyHOU KapTUHBI MUPA, B
IIPAKTUYECKON AESITEIbHOCTH JIIOAEH

Mexanunueckoe asmxenne. OTHOCUTEILHOCTD
MEXaHMYEeCKOTo IBIKeHus. [lepemernienue,
CKOPOCTbh, YCKOPEHHE

PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHIE

PaBHOYCKOpeHHOC HpHMOHHHeﬁHOG JABHMOKCHUC

CBoOoaHOE TasieHre. Y CKopeHue CBOOOTHOTO
MageHus

KpuBonuneiiHoe nBuxeHue. /[BruxxeHue
MaTepuaIbHOU TOUYKHU IO OKPYKHOCTH

[TpuHumn otHOCUTENBHOCTH [ anmues.
WNuepuuanbHblie cucteMsl oTcuera. IlepBbiit
3akoH HeroToHa

Macca tena. Cuna. [IpuHuun cynepno3uuuu
cuit. Bropoi 3akoH HerotoHa s
MaTepuaibHOU TOUKU

Bcero

KoanuyecTBo 4acoB

KoHnTpoibHbIe

Mpakruuyeckn /[lara
e padoThI

DJIEeKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE
pecypcsbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3508

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3ada

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3bel

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



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

10

11

12

13

14

15

16

17

18

19

Tperuii 3akoH Hpr0TOHA [17151 MaTEpUAIIBHBIX
TOYEK

3aKOH BCEMHPHOTO TATOTeHUA. Cuia TAKECTH.
[TepBas kocMHUYeCKast CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapdbumment tpenus. Cuna
COIIPOTHUBIICHUS TIPH IBM)KCHUU TEJIa B
KHJIKOCTH WIIU Ta3e

[TocTynarenbHOE U BpalaTebHOE JBUKEHUE
a0COTIOTHO TBEPAOTO Tesia. MOMEHT CHUIBI.
[1neuo cumbl. YciioBusi paBHOBECUS TBEPAOTO
Tena

HMiynec MaTepUaIbHON TOYKH, CUCTEMBI
MaTepUaIbHbIX TOUeK. IMIynbc cuibl. 3aKOH
COXpAHEHHUsI UMITyJIbCa. PEaKTUBHOE IBU)KECHHE

PaGora u MomiHOCTb cuiibl. KuneTnueckas
SHEprus MaTepuaabHON ToukH. Teopema 00
W3MEHEHHU KMHETHYECKON SHECPTHUn

[TorenumansHas sueprus. [loTreHmanbHas
SHEPrus ynpyro aeOpMUPOBAHHON MPYKUHBI.
[ToreHuuanbpHas SHEPTUs Tena BOIU3U
MOBEPXHOCTU 3EMIIH

IToTeHnmanbHBIE M HEMOTEHIMATILHBIE CHIIBI.
CBs13bp pabOTHI HEMOTCHITMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPTUU CHCTEMBI
TeJ. 3aKOH COXPAaHEHMSI MEXAaHUYECKOW SHEPTUH

Jlaboparopnast pabota «MccnenoBanue CBs3u

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3bel

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3el8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3{76

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c41a6

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c



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

20

21

22

23

24

25

26

27

28

29

30

paboThI CUIIBI ¢ UBMEHEHHEM MEeXaHHYECKOU
SHEPIrUM Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

Konrtponsnas padora no reme «KunemaTuka.
Jlnnamuka. 3aKOHBI COXPaHEHHSI B MEXaHUKE
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. uddysus

Xapaxkrep JBHKEHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTsa. Mozenn CTpoeHMsI ra30B, )KUIKOCTEN

U TBEPIBIX TEN

Macca monexys. KonngecTBo BeniecTsa.
[TocTostHHast ABoraapo

TemnoBoe paBHOBecue. Temnepatypa u eé
n3mepenue. lllkana remneparyp Llenscus
Wneanphbiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM YHEPIUU JABUKCHUS MOJIEKY L.
VYpasuenue Mengeneesa-Knaneiipona

3akoH /lanbToHa. ['a30BbI€ 3aKOHBI

Jlaboparopuas padota «VccnemoBanue
3aBUCUMOCTH MCXKIY MMapaMeTpaMu COCTOAHUSA
Pa3peKESHHOTO ra3ay

N3omnporieccrl B H1€aNbHOM Tra3e U ux
rpaduyeckoe npeacTaBIeHUE

BuyTpeHHss sHEprusi TEpMOAMHAMHYECKON
CUCTEMBI U cTIOCOObI €€ N3MEHEHUS.

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

31

32

33

34

35

36
37

38

39

40

41

42

43

KonnvectBo TemnoTsl u pabora. BHyTpeHHs s
SHEPIUst OJHOATOMHOI'O UJI€aIbHOI0 ra3a

Bupel remionepenaun

V nenbHast TEII0EMKOCTD BEIECTBA.
Koyim4ecTBO TEIIOTHI PH TEILIONEpe1aye.
AnuabaTtHBIH poriecc

[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO
MIPUMEHEHUE K N30IpoIeccam

HeoOpaTumocTs mporeccoB B mpupoae. Bropoit
3aKOH TCPMOANHAMHKHN

[Mpunnun aeiictus u KI1J{ TernoBoit MammHbl

Huxn Kapuo u ero KITJ{
DKojoru4eckre npooaeMbl TEII0O3HEPTETUKH

Ob6o6maromuit ypok «MounekynspHas (Hu3uka.
OCHOBBI TEPMOTUHAMUKI

KonTponbsHas pabdoTa no Teme «MonekyspHast
¢usrka. OCHOBBI TEPMOJMHAMHKIDY
[TapooOpa3oBanue u KoHACH CaIMs. Mcnapenne
U KUTICHHE

AOCOIIOTHAS. K OTHOCUTEJIbHAS BIQKHOCTb
BOo3ayxa. HacelenHslii nap

Teépnoe teno. Kpucranminueckue u amopQHble
Tesa. AHU30TPOIHUS CBOWCTB KPUCTAIIIOB.
Kunkue kpuctamisl. CoBpeMEHHbIE MaTEpHAIIb

[InaBneHue u kpucTauM3anus. Y geiabHas
tertoTa miaBneHus. CyOaumanus

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5efc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6510

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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54

55

YpaBHeHHE TEIJIOBOTO OaaHca

Onextpuszanus Tea. JIeKTpudeckuil 3apsa. Jsa
BU/JIA DJIEKTPUUECKHX 3apsii0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U
MOJIYIIPOBOAHUKHU. 3aKkoH COXPAaHCHUA
QJICKTPUYCCKOTO 3apsaaa

B3aunmoneiictue 3apsanoB. 3akon Kynona.
TodeuHbIi JIEKTPUIECKUI 3apsi]l

Hanpsix€HHOCTB 3JIEeKTPUUYECKOTO MO,
IIpuHIUI Cynepno3unuy JIEKTPUIECKUX
nosnei. JInHuy HanpsHKEHHOCTH

PaboTa cuit 3IeKTpOCTaTUYECKOTO OIS,

Ilorenuuain. PazHocTh NOTEHIINATIOB

[TpoBOAHMKY U TUAIIEKTPUKHU B
AIIEKTPOCTATUYECKOM Mosie. J{udaeKTpuueckas
MPOHUIIAEMOCTh

OnexrpoémkocTs. KongeHcarop

DneKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKeHHOT0 KOHAEHcaTopa
Jlaboparopuas padota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"

[IprHIMD AEHCTBUA U IPUMEHEHUE
KOHJICHCATOPOB, KOMIMPOBAILHOTO ariapara,
CTpYHHOTO MPUHTEPA. DIEKTPOCTATUIECKAS
3amuTa. 3a3eMIIEHHE AIEKTPOIprOopoB

DNEeKTpUUECKUi TOK, YCIOBUS €ro

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6820

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6ced

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6100

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
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
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63

cymectBoBanusl. [loctosuubiii Tok. Cuiia ToKa.
Hamnpsixenue. Conporunenue. 3akon OMa it
y4acTKa Uenu

[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE
CO€JIMHEHUE NPOBOAHUKOB. JIabopaTopHast
pabota «M3y4yeHne CMEIaHHOTO COeTUHEHNUS
PE3UCTOPOBY

PaboTta 1 MOUTHOCTH 3JIEKTPUUECKOTO TOKA.
3akoH J[xoyns-Jlenua

3axoH OMa 11 MTOJIHOM (3aMKHYTOI1)
aneKTpudeckoit nenu. Koporkoe 3ambikanue.
Jlaboparopnas padota «M3mepenune 3/C
MCTOYHUKA TOKA U €0 BHYTPEHHET O
COTIPOTUBIICHUS

DIIeKTPOHHAs MPOBOIUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTYPhl.
CBepXnpoBOAUMOCTh

OnexkTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TomynpoBOAHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTh. CBoMcTBa p—n-
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI
DJIEKTPUUYECKUI TOK B pACTBOpaX U paciyiaBax
ANEKTPOJIUTOB. DIEKTPOIUTHYECKAS
Jucconuanus. DIEKTPOIU3

DNIeKTpUYECKHi TOK B razax. CaMoCTOATEIbHBII
Y HECAaMOCTOSITEIbHBIN pa3psia. MomaHus.

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

Bbubnuoreka [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
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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65

66

67

68

IIna3sma

DeKTpuuecKure mMpuOOpHl U YCTPOICTBA U UX
IpakTHuecKkoe npuMeHenue. [IpaBusia TeXHUKH
0€301acHOCTH

O06o0maromuii ypox «JIeKTPOIUHAMUKAY

KoHnTtponbHas paboTa mo teme
«nektpocraruka. [locTossHHBII
AIEKTPUYECKUN TOK. TOKH B pa3IM4HbIX
cpenax»

PesepBubril ypok. KonTponbsHas padboTa o teme
"OnexrpoguHamMuka"

PesepBHbIii ypok. O000MIaOMUN YPOK 1O
temam 10 kacca

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

68

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c861c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

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



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

Ne
n/n

Tema ypoka

ITocTossHHBIE MATHUTHI U X B3aUMOJIEUCTBUE.
MarnauTHOe noJie. BeKTop MarHuTHOM
WHAYKUUA. JIMHUY MarHUTHOM MHIYKIUU

MarauTHO€ 1oJie MPOBOJIHUKA ¢ TOKOM. OTIBIT
Opcrena. BzanmonelicTBre NpoOBOAHUKOB C
TOKOM

JlabopaTtopHnas pabora «M3yuenue
MarHUTHOTO TIOJISI KATYIITKU C TOKOM)

JlelicTBME MAarHUTHOTO IOJIS1 HA IPOBOJHUK C
tokoM. Cuna Amrepa. Jlaboparopnas pabota
«HccnenoBanue IeicTBUS HOCTOSHHOTO
MarHuTa Ha paMKy C TOKOMY

JlelicTBME MAarHUTHOTO TTOJIS1 HA JBHXKYILIYFOCS
3apspkeHHy1o yactuiyy. Cuna Jlopenna. Pabora
cunbl JlopeHna

DnexTpoMarauTHas UHAYKIHs. [ToTok
BEKTOpa MarHuTHOM uHaykuu. I1C
WHIYKIHUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu dapanes

JlabopaTtopHas pabota «lVcciaenoBanue
SIBIIGHUS DJIGKTPOMATrHUTHOU WHAYKIIMH»

NHayKTUBHOCTB. SIBIEHUE CAMOUHIYKIIHH.

OJIC caMOMHAYKIWH. DHEPTUS MAarHUTHOTO
T0JIA KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE

Bcero

KoanuyecTBO 4acos

KonTpoJbHbie

IIpakTHYecKue

Jlara

JJIeKTpOHHbIE N (pPOBHIE

o0pa3oBaTe/bHbIE
pecypcsbl

bubmuorexa [JOK
https://m.edso0.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubmmorexa [JOK
https://m.edsoo.ru/ff0c9df4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal 50

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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11

12

13

14

15

16

I10JIC

TexHuueckue yCcTpoicTBa U MX MPUMEHEHHE:
MOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,
ANEKTPOABUTATENb, YCKOPUTEIN
3MIEMEHTAPHBIX YACTHI], UHAYKIIMOHHAS TIEYb

O6o0matomuii ypok « MarHuTHOE MOJIeE.
DJNEeKTpOMAarHUTHAsT HHIYKIIUSD

KonTponbHas padorta o teme « MarHuTHOE
roJie. DJIEKTPOMArHUTHAS UHTY KIS

CB0oOOHBIE MEXaHHUECKHE KOJIeOaHusI.
I"apmonnueckue konebanusi. Y paBHEeHUE
rapMoHHYecKux Kosebanuii. [IpeBpamenue
SHEpPruu

JlabopaTtopHas pabota «lVcciaenoBanue
3aBHCHUMOCTH MEPHO/Ia MAJIBIX KOJICOaHUIt
rpy3a Ha HUTHU OT JJTMHBI HUTH U MacChl
rpy3a»

Koneb6arenpHbiit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUS B HICaTbHOM
KOJIeOATEeIIbHOM KOHTYpE. AHAJIOTUS MEKITY
MEXaHUYECKUMU M JIEKTPOMArHUTHBIMHU
KoJeOaHusIMU

®opmynna Tomcona. 3aKOH COXpaHEHUs
SHEPTUU B HJIeaJIbHOM KOjieOaTeIbHOM
KOHTYpe

[IpencraBneHue o 3aTyXaroUMX KOIeOaHUAX.
BoiHyK1eHHBIE MEXaHUYECKUE KOJICOaHMsI.
Pe3onanc. BeiHyXA€HHBIE AJIEKTPOMArHUTHBIE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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19

20

21

22

23

24

25

26

KOJIeOaHus

[Tepemennblii Tok. CUHYCOMIATBHBIN
MEepEeMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U AeHCTBYIOIIEE
3HAYEHUE CHJIBI TOKA U HAMIPSKECHUS
Tpauchopmarop. [IpousBoacTBo, Iepenava u
noTpebIieHne 3eKTPUUECKON SHEPTUH
VYeTpoicTBO U MPAaKTUUECKOE MPUMEHEHHE
ANEKTPUYECKOT0 3BOHKA, T€HEPATOPa
MIEPEMEHHOI0 TOKa, JTMHUH 3JeKTponepeaad

DKOJIOTHYECKHE PUCKU IIPU TPOU3BOJCTBE
aNeKTpo3Heprun. KynbTypa ncrnosb30Banus
3JIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HU

MexaHnueckue BOJIHBI, yCIOBHS
pacnpoctpanenust. [lepuon. Cxkopoctsb
pacnpocTpaHeHHsl U AJTUHA BOJIHBI.
[Tonepeunsie 1 NPOIOIBbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTbH 3BYKa.
BricoTta Tona. TeMOp 3Byka
9H€KTpOMaI‘HI/ITHBI€ BOJIHBI, UX CBOMCTBa U

ckopocTsb. [IIkana 371eKTpOMarHUTHBIX BOJIH

[IpuHUKIIBI paIUOCBSA3U U TEIEBUACHUS.
PazButue cpencts cBsasu. Pagnonokanus

Konrponbnas padora «Konebanus u BOJIHbD

[IpsmonrHeiHOE pacTipOCTpaHEHUE CBETA B
OJHOPOJHOM cpene. ToueuHblii HCTOYHUK
ceera. JIyu cBera

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cccOc

bubmmorexa [JOK
https://m.edsoo.ru/ff0ccfe0

but6mmoreka [{OK
https://m.edsoo.ru/ff0cc618

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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
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28
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31

32

33

34

35

36

37

38

OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n300pakeHU B IIIOCKOM
3epKaie

[Ipenomnenue cBeta. [lonHoe BHyTpeHHEE
oTtpaxkenue. [IpenenbHbIN yroa moJHOTO
BHYTPEHHETO OTPAKEHUS

JlabopaTtopHas pabota «3mepenue
MoKa3aTess MPEIOMIICHHS CTCKIIa

JIunzsl. [locTpoenue n3o0pakeHuil B JTHH3E.
®opmyiia TOHKOH JTUH3bL. Y BEJIMYEHUE JIUH3BI

JIabopatopHnas pabora «lccienoBanne
CBOWCTB M300paXCHUH B IMH3AX)

Jucnepcus cBera. CoXHBIA COCTaB OEJI0T0
ceera. L[Ber. JlabopaTopHas pabota
«Habnronenue qucnepcuu cBETay
Wutepdepenmms cBera. Audpakus cera.
HudpakimonHas pemeéTka

[Tonepeunocts cBeTOBBIX BOIH. [lomspuzanus
cBeTa

OnTuyeckne MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM
MexaHukH. [locTynartel crienuanbHON TEOPUHU
OTHOCHUTEIBHOCTHU

OTHOCHUTEILHOCTD OJHOBPCMCHHOCTHU.
3aMeI[JIeHI/I€ BPCMCHHU U COKpAIICHUC NJIMHLL
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
yacTulbl. CBsA3b MacChl C SHEPTHUEH U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd 716

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cddle

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cf862

bubmmorexa [JOK
https://m.edsoo.ru/ff0cfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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42
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48

49

HMITYJIbCOM. DHEPIUsl MOKOS

Kontponbnas padota «Onruka. OCHOBBI
CHEIHaIbHOM TeOpUN OTHOCUTEIbHOCTH

®oronsl. ®opmyina [Inanka. JHeprus u
UMIyJIbC (HOTOHA

OTkpeiTHE U UccnenoBanue GpoTorddexra.
Omneitel A. I'. CroneroBa

3akonsl pororddexra. YpaBHeHHE
Oitamrerina s potorddekra. «KpacHas
rpanuna» gorosaddexra

Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHUYECKOE JICMCTBHUE CBETA

TexHnveckue ycTpoiicTBa M MPaKTHYECKOE
npUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
COJTHEYHast OaTapesi, CBETOIUOT

Pemenue 3amau no reme «OIEeMEHTEI
KBaHTOBOM OITHUKM

Mopnens atoma Tomcona. OmneiTel Pezepdopaa
o paccesiHuto a-yactuil. [Inanerapnas
MOJIeNIb aTOMa

[Toctynartser bopa

Nznydenune u noroimeHrue GOTOHOB IPU
MEePEXOe aToOMa C OAHOTO YPOBHS SHEPIUU Ha
npyroi. Buasl ciekTpos

BomnHoBEbIe cBOlicTBa yactull. BoaHEI ae
Bpoitnsa. KopryckyisspHO-BOJIHOBOM Tyalnu3M.
CroHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf6{0

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfel6

but6mmoreka [JOK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d091a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0dOafa

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

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



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
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna o onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUYEHUS

CoiicTBa anb(a-, 6era-, raMmMa-u3ITydeHus.
BnusiHue paauoakTHBHOCTH Ha KHUBbBIE
OpTraHU3MBbI

OTKpbITHE TPOTOHA U HEUTpPOHA. M30TOMEIL.
Anbda-pacnian. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
W3JIy4YeHUe

DHeprus cBA3M HyKJIOHOB B sifpe. SnepHbie
peakmuu. Snepusiii peaktop. [Ipodiemsr,
MEePCTIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHON PHEPTETUKH

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOIOICHUS U
pEeTUCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalbHbIE
B3auMozeiicTeus. EqnHCcTBO (hnznueckoit
KapTHUHBI MUPa»

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, INTAHETHI, UX BUAUMOE ABHIKCHHE,
CoinHeuHast cucTeMa

Comnnaue. CoiHeuyHas aKTUBHOCTE. VCTOUYHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI TIIaBHOM ITOCJIE0BATEIILHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJCTABIECHUS O TPOUCXOKICHUHN U

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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64

65

66
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ssosronni CoJIHIA U 3BE3

Mueunsiii [IyTe — Hama ["anakTuka.
TTonoxenue u nBuxenne CoiHIIa B
lanakruke. ['anaktuku. Y€pHbIEe BIPHI B
sIIpax rajJjakTHK

Bcenennas. Paszoeranue ranaktuk. Teopus
bosbiioro B3peiBa. PennkTOBOE U3TydYEeHHE.
Meraranaktuka

Hepemennsie mpo0ieMbl aCTPOHOMUHU

KontponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

Oo6o06maromuii ypok. Pois ¢usuku n
ACTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTHYECKOM, COIMAJIBHOM M STHUSCKOMN
cdepax AesITeNbHOCTH YelIOBEKa

O6o0maromuii ypok. Poibs u mecto Gpusuku u
aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTHHE MHpa

O6o6mmaromuii ypok. Ponb ¢puzndeckoii
TeOpHH B (POPMHUPOBAHUU MPEACTABICHUHN O
(bu3nYecKoit KapTUHE MUPa

O6o06maromuit ypok. Mecto ¢puzndeckoi
KapTHHBI MUPa B O0IIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUI O
npupoe

PesepBHbIil ypok. MarautHoe nose.
DNeKTpOMarHuTHasi UHIYKIHS

Pesepubiit ypok. Ontuka. OCHOBBI



CHGHHaHLHOﬁ TCOpHUU OTHOCUTCIILHOCTHU

Pesepnbiii ypok. KBanroBas ¢pusuka. bubnuotexa [JOK

68
DJIeMEHTHI aCTPOHOMUU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7


https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

l.

«®uzuka-10» / I'. A. Msakuwmes, b. b. BbyxoBue, H. H. Corckuii.
Knaccuuecknii kypc, 0a3oBblid W yriayOjeHHbIM ypoBHHM/ M3gaTenbcTBO
«IIpocsemenue» 2019 r.

«Duzuka-11» / T'. f. Mskumes, b. b. byxosues, B. M. Uapyrun, mona
penaknuerr H. A. IlapdentpeBoit. Kitaccmueckmii kypc, 0a30Bblid |
yriyoneHHsi ypoBan/ M3narensctBo «IIpocBemenue» 2019 r.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

1.

®usuka. 10 knacc. ba3zoBelil ypoBeHb. MeTonueckoe nocobue, Iletposa
M. A., Kynapssues B. B., Kopnopauus «Poccuiickuii yae6aux» 2019 r.

2. ®usuka. 11 kiacc. ba3oslil ypoBeHb. Metoguueckoe nocoodue, [lerposa

M. A., Kynpssues B. B., Kopnopanus «Poccuiickuii yueduuk» 2020 r.

3. @usuka 10-11, meroguueckue marepuainsl 15 yuurtens, Tuxomupona C.

A. Muemosuna 2014 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

p—

s

. . bubnmoreka nudpoporo o6pa3zoBaTEILHOIO KOHTEHTA

(https://lesson.edu.ru/catalog)

OI'C Mos mkomna (https://lib.myschool.edu.ru/)

Poccuiickas anexrponnas mkoia (https://resh.edu.ru/)

Odurmaneubiii calit Poco6puaazopa (https://obrnadzor.gov.ru)
OO6pa3zoBateNbHBIN MOPTAJ AJIsI HOATOTOBKH K dk3aMeHaMm "CIIAM I'MA"
(https://sdamgia.ru)

Caiit st yuutenent pusuku u ux yaenukon (http:/ www.fizika.ru)
DneKkTpoHHBIE 00pa30BaTENbHBIEC PECYPCHI U3 €IUHON KOJUICKITUU
udpoBeIX 006pazoBaTeabHBIX pecypcoB (http://school-collection.edu.ru/),



https://lesson.edu.ru/catalog
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://obrnadzor.gov.ru/
https://sdamgia.ru/
http://www.fizika.ru/



