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I[TOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpPOBHsS Ha YpOBHE CpPEAHEro OOIIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE NOJIOKEHUI U TpeOOBaHUU K Pe3yJIbTaTaMm
OCBOCHHSI OCHOBHOHM 0Opa3oBaTenbHON mporpammbl, mnpencraBieHHbIXx B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHOl paboyelt TPOrpamMmbl BOCIUTAHUS U
KOHLIETILIUK TpenojaaBaHust yuyeOHoro npenmera «dusmka» B 00pazoBaTesbHbBIX
Opra"u3anusx Poccuniickon denepanum, peannu3yoImux OCHOBHBIE
oOpa3oBaTesbHbIE TPOTrPAMMBI.

Copepxanue mnporpamMMmbl 1Mo (GU3MKE HampaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvatouuxcss 10-11 kmaccoB mnpu
oOyueHnun ux (usuke Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOTO
noaxoma. [lporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKkXKe€ YUYUTHIBAET HEOOXOAUMOCTb peaTM3alUu MEXIPEIMETHBIX
CBA3€H (UBHKM C €CTECTBEHHO-Hay4YHbIMH Yy4e€OHbIMU npeaMeramu. B Hei
OTIPEAEIAIOTCS OCHOBHBIE LIETH M3yueHUs (U3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHusl, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pu3mKe BKIIOYACT:

« [UTAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (U3uMKU Ha 0a30BOM YypOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

* coJiepkanue yueoHoro npeamera «Dusnkay mo rojgaM 00ydeHHUs.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTyIAs B
KayecTBe y4eOHOTo MpeMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIA BKIIA] B CUCTEMY
3HaHuM 00 okpyskaroiieM Mupe. LlIkonbHbIN Kype GU3UKH — CHCTEMOOOPA3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbm3uyeckoir reorpadued W acTpoHOMHUeH. Vcmomp3oBaHME W aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  OMNpejeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUs HOBBIX MATEpUAJIOB C 33JaHHBIMU CBOWCTBAMHU U JIPYTHUX.
N3yuenne  (usukum  BHOCUT  OCHOBHOW  BKJIag B (opmupoBaHue
€CTECTBEHHOHAYYHON KapTHHBI MUpa 00yd4arolmuxcsi, B (OpMUpPOBaAaHUE YMEHUM
MPUMEHATh HAY4YHbI METOJ| TO3HAHMS TMPU BBINOJIHEHUHM HMMH y4eOHBIX
HCCIICIOBAaHUM.



B ocHOBy kypca (u3uku g ypOBHS CpeaHero ooOiero oOpa3oBaHUs
MOJIOKEH ps WOAEH, KOTOpPhIE MOXHO pacCMaTpuBaTh KaK MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kype SABISIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (QU3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEMl MaTepual Kypca (QU3UKHU
o0beIMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBiseTcs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmuzanuss NOpearosiaraeT HMCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIHana (PU3HUYECKONM HayKH, OCMBICICHHE CBS3M Pa3BUTHS
¢u3MKM ¢ pa3BUTHEM OOILIECTBA, a TakXKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaonmou  uanpasenennocmu. Kypc ¢u3uku npenamnoiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKUX M TE€XHOJOTHMYECKHX MPUIIOKEHHUM
U3yYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TMOCPEICTBOM BBEACHHUS 3JIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX O3KOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke OOCYXICHHS
po06JieM pallioOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30M1acHOCTH.

Crep:KHEBBIMU 3JIeMEHTaMu Kypca (PU3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHus SBIAIOTCS (pusmyeckue Teopuu ((HopMUPOBAHHME NPENCTABICHUNA O
CTPYKType HOCTpOeHUsl (PU3MUECKON TeOpHUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O TMPUPOJIEe, TpaHHUIAX
MPUMEHUMOCTH TEOpUM, JUIsl ONHUCAHMUS ECTECTBEHHO-HAYYHBIX SBJICHUM WU
MIPOIIECCOB).

CuUCTeMHO-AESTENbHOCTHBIN NOAXO0M B Kypce (PU3MKH peanu3yercs Mpexie
BCEro 3a CYET OpraHU3alMM SKCIEPUMEHTAIBHON JEATEIbHOCTH O00YyYaroluXcCsl.
Jlns  GazoBoro ypoBHS Kypca (H3UKH — OTO HCIIOJIb30BAaHHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX HJKCIEPUMEHTOB W JA0OpPAaTOPHBIX padoT,
KOTOpBIE B IIporpaMme Mo (Qpu3nke OObEAMHEHBI B OOIIMI CIHUCOK YUYEHHUYECKUX
MIPaKTUYECKUX padoT. BelaeneHne B yka3aHHOM IEpedHe J1Ta0OpaTOPHBIX padoT,
IIPOBOJMMBIX JUII KOHTPOJS M  OLEHKH, OCYLIECTBISIETCS YYaCTHUKAMH
o0pa3oBaTeNbHOTO Tpollecca HCXOAs M3 OCOOEHHOCTEH IUIAHMPOBAaHUSA U
OocHallleHus kabuHera @u3uku. Ilpu »3TOoM obecnedynBaeTcss OBJAJICHUE
OOy4aloIMMHUCS YMEHUSMU MPOBOAUTH KOCBEHHBIE HM3MEPEHHUs, HCCIICIOBAHUS



3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPETOKCHHBIX THITOTE3.

Bonbiioe BHIMaHME yIEISETCS PEIICHUIO pacU€THRIX U KaUeCTBCHHBIX 3a71a4.
[Tpu >TOM 1 pacYETHBIX 3a/1ay MPUOPUTETOM SIBIISTIOTCS 33J1a4u C SIBHO 3aJaHHOU
(bu3MYecKO MOJIEIbI0, TMO3BOJSIONINE TPUMEHATh M3YyUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jena Kypca, TaK W HHTETpUPYS 3HAHUS W3
pa3HBIX pa3ne’oB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHHS HA
0OBsICHEHHE TPOTEeKaHUsl (U3MYECKUX SBJICHHM U TPOIIECCOB B OKPYKAIONICH
KU3HHU, TpeOyromue  BbIOOpa  (U3MYECKOWM  MOJenu I CUTYalluu
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu GI'OC COO k MaTepHaIbHOTEXHUYECKOMY
oOecrieyeHnto yuyeOHoro mpouecca 0a30Bblid YPOBEHb Kypca (PU3MKH Ha ypOBHE
cpenHero oo6mero 0o0pa3oBaHMs JOJDKEH HM3Yy4aThCsl B YCIOBHSIX MPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTEeCTBEHHO-HAy4YHOro nukia. B xkabuHere (HU3MKHU JTOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyIOBaHWE ISl BBHITIOJHEHUS YKa3aHHBIX B MpOrpamMme IIo
(bU3MKe yYeHMYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemoHCTpanimoHHOe 000py0BaHWE (QOPMHUPYETCSI B  COOTBETCTBUM C
MPUHITUIIOM MWHHUMAJIBHON  JOCTaTOYHOCTH M 00OECIIEUMBAECT TIOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe MO0 (HU3UKE KITFOUEBBIX JEMOHCTPAIMA IS
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBICHUW W  TMPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JlaGopatopHoe o0O0OpyJIOBaHHE Ji YYCHUUYECKHX MPAKTHYECKUX pPadboT
dbopMupyeTCs B BHUIE TEMATHUYECKUX KOMIUIEKTOB W OOECIEYMBACTCS B pacuéTe
OJIHOTO KOMIUJIEKTa Ha JByX oOOywarommuxcs. Temarnueckue KOMIUICKTHI
71a60paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITHLHBIX CUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMHU TIENIIMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

- popMupoBaHue uWHTEpPEca M CTPEMIICHUS OOYy4YalIIMXCA K HAyYHOMY
U3YUYCHUIO TIPUPOABI, Pa3BUTHE WX WHTCIUICKTYIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

* pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAaHWS W (POpMUpOBaHHE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

« (hopmMHpoBaHNEe HAYYHOTO MHPOBO33PECHHSI KaK pe3ysibTaTa U3ydeHUs] OCHOB
CTpOEHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

- popmupoBaHue yMEHUH  OOBICHATH SIBJICHUS C  HMCIOJIb30BAaHHEM
bu3rUecKrX 3HAaHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;



- hopmMupoBaHUE TpEACTaBICHUH O poid (DU3WKK IS Pa3BHTUSA JPYTHX
€CTECTBECHHBIX HayK, TEXHUKH U TEXHOJOTHH.
JlocTmkeHne STUX IeJell 00ecreuynBaeTcsl peluieHHeM CIeAYIOMnX 3a1a4d B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIeTo 00pa30BaHuUs:

« IpUOOpETEHNE CUCTEMBI 3HAaHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIOYasg MEXaHUKY, MOJIEKYJSIpHYIO  (U3HKY,
AJIEKTPOUHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPU3UKH;

« popmupoBaHME YMEHUN MPUMEHATb TEOPETUYECKUE 3HAHMS s
OoOBbsICHEHHsS] (U3MYECKUX SBJICHUM B TpPUPOAE U I TNPUHATUA
NIPAaKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

« OCBOGHHE CIIOCOOOB pEIICHHs pa3iIMYHbIX 3aJad C SBHO 3aJaHHOU
¢usnyeckol MOAENbIO, 3a4ay, IOAPA3yMEBAIOIIUX CAMOCTOSITENILHOE
co3gaHue puU3NUECKOl MOJEIH, aJIeKBAaTHON yCIOBUSIM 3aJauH;

* IOHUMaHu€ (PU3NYECKUX OCHOB U NPUHIMUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeay,

* OBJIQJICHUE METOJIaMU CaMOCTOSITEIBHOTO IIJIAaHUPOBAHUS U IPOBEJICHUS
(U3HUECKUX HKCIEPUMEHTOB, aHaM3a W HHTEpIpEeTauuud HHPOpPMALUH,
ONpeaeIeHHs JOCTOBEPHOCTH MOJTYYEHHOT'O PE3yJIbTaTa;

* CO3JJaHME YCIIOBUHM ISl Pa3BUTHUS YMEHHMHM IMPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3yuenune ¢usuku (06a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpPeueHb JTa0OpPaTOPHBIX W
NPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JI€JaeT BBIOOP
MpOBEACHHS J1abOpaTOpHBIX pabdOT M ONBITOB € YYETOM HWHAMBUIYAJIbHBIX

0COOEHHOCTEN 00yJaromuxcsl.
COAEPXAHUE OBYYEHUS

10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT 0 O3HAHUSA
®usuka — HayKka o npupojie. HayuHbpie METOIbI TO3HAHUS OKPYKAFOIIETO
Mupa. Posb skCniepuMeHTa U TEOPHUM B MPOLIECCE TTO3HAHUS TPUPOIBI.
DKCHepuMEHT B (UBHKE.



MonenupoBanue (pU3MYECKUX SBJICHMM U TpoiieccoB. HayuHble TUMOTE3HI.
dusznyecKkue 3aKOHbl U Teopuu. ['paHUIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IprHIMT COOTBETCTBHS.

Ponp u Mecto ¢uszmku B (HOPMUPOBAHUH COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBble M HHUPPOBBIE H3MEPUTETbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTO JIBHXKECHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpelHSs CKOPOCTh, MTHOBEHHAas CKOpPOCTb) U
YCKOPEHUE MATEPUAJIBbHOW TOYKHM, MX MPOEKUWH HA OCH CHUCTEMBI KOOPAMHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUEe CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NIPSMOJIMHEHHOE IBIKeHuE. ['paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU H
MEepEMENIEHUS] MaTepUATbHON TOYKH OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHre CBOOOTHOTO MaiCHUsI.

KpuBommHenHoe  nBuwxkeHue. JIBKeHME  MaTepUalbHOM  TOYKM IO
OKPY>KHOCTH C MOCTOSHHOW ITO0 MOYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEUHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckre YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: CHOUIOMETP,
JBUKEHUE CHAPSIOB, IIEMHbIE U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILIIOCTpALMd KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKECHMUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBuKEHUs Teja, OPOIICHHOTO TIOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOTHOTO MaICHUS.

HanpapneHnue CKOpOCTH MPH IBMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

M3yueHne HEpaBHOMEPHOTO JBW)KCHHS C IIEJBI0 ONPEICICHUS MTHOBCHHOU
CKOPOCTH.



HccnenoBanre COOTHOUIEHUS MEXAY MyTAMH, IPOUICHHBIMH TEJIOM 3a
NIOCJIEI0OBATENBHBIE PABHBIE IPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBM>KEHUM C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yyeHne NBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuenue nBuxkeHuUs Tela, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuka

[IpyHuun  otHocutTenbHOCTH  [amunes. IlepBeii  3akoH  HbroToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoit 3akon HbroToHa
JUIS MaTepUagbHON Touku. Tpernit 3aKkoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHOro TtAroteHusa. Cuna Tsokectu. IlepBas kocMuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenust (1okosi, CKoJb>keHus1, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUs: CKOJIbXKEHUS U cuiia TpeHus mokosi. KoadgduiueHt TpeHus.
Cuna conpoTHUBIICHUS NPU IBUKEHUU TeJa B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OcCH BpaimieHus. [liedo cuibl. YcmoBus
paBHOBECUSA TBEPIAOIO TEA.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE IPUMEHEHHUE: MOJAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUUH.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoii 3akoH Herotona.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeopMaliui.

HesecoMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabonivl

N3ydenne nBuxeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B IMPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HccnenoBanne yciaoBHM paBHOBECUS TBEPAOIO Tela, HMMEKOLIEro OCh
BpaILICHUSI.



Tema 3. 3axkonvl coxpanenus é mMmexanuke

NmMnynbe MaTepraibHOM TOUKH (TEJa), CUCTEMbI MAaTEPUAIHHBIX TOYEK.
NmMnynibe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPAaHEHHS UMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PabGora cyibl. MOIIIHOCTE CHJIBL.

Kunernueckass »Heprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUU.

[TorennuanbHas SHEprusl. [TorenunanbHas SHEprus YIIpyTo
nebopMupoBaHHON  mpykuHbl.  [loTeHUManpHas  SHeprusi Tena  BOJIU3H
ITOBEPXHOCTHU 3EMIIH.

[loreHuuanbHple W HENOTECHUHAIBHBIE  CHJIBL CBsi3b  paboOTHI
HENOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSL.

TexHH4eCcKre YCTpPOMCTBA M TMPAKTHYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[lepexoq NOTEHIUATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padonvl

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI C U3MEHEHWEM MEXaHUYECKOW SHEpPTHUH
T€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3znes 3. MousiekyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocnogvt MOEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUUYECKON TEOPUHU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxenue. uddys3us. Xapaktep ABIKEHUS H
B3aMMOJICMCTBUSL YacTULl BemecTBa. MoJenu CTpOEHHs Ta30B, KUIAKOCTEHM U
TBEPJBIX TEJ U 00BSICHEHHE CBOMCTB BeIlleCTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mmepsbl Mosiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.

Mopenb UJEATBbHOTO rasa. OcHoBHOE YpaBHEHHE
MOJIEKYJIIPHOKUHETUYECKON TEOPUU MJCANbHOrO raza. AOCONIOTHAs TeMreparypa



KaK Mepa CpeIHEH KHUHETMYECKOW SHEPruu TEIUIOBOrO JABWKEHHS 4YacTHI] rasa.
[IIxana TeMIIEpaTyp KenbBuHa. I'azoBBIC 3aKOHBI. YpaBHeHUe
MenneneeBa—Kianenpona. 3akon JlansTroHa. M3omponeccsl B UACATBHOM rase ¢
MOCTOSSHHBIM ~ KOJIMYECTBOM  BelecTBa. [ 'paduueckoe  MpeAcTaBICHHUE
M30IPOIIECCOB: U30TEPMA, U30X0pa, N300apa.

TexHuyeckre yCTpONCTBA U TMPAKTHUUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHHE BemecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiThl 10 MU PY3UHN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHS.

Mojenb, WILTIOCTpUpYIOIIas IPUPOy AABJICHUS ra3a Ha CTCHKHM COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSAHUS MACAJIBHOrO rasa,
M30MIPOLIECCHL.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

Omnpenenenue Macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE U3MEPEHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpATyphl BO3lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MTapaMeTpaMU COCTOSHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnoeébl mepmoouHamuxku

TepmoanHaMuueckass cucremMa. BHYTpeHHssI 3HEPrusi TEPMOJIWHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€ u3MeHeHusl. Konu4yecTBO TeroThl U paboTa. BHyTpeHHss
SHEpPrusT  OJHOATOMHOTO  MACANBbHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Ty4YeHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIonepeaaye.

[Tonsitue 00 aaumabatHoM mporecce. IlepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnue mnepBOro 3akoHa TEPMOJAMHAMHUKHM K u3ompolieccaM. ['paduyeckas
WHTEpHpeTanus paboThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpaTtuMocTh MpoieccoB B MPUPOIE.

TemnoBble  MamuHbl.  [IpuHOUNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanusi SHEPTrUM B TEIUIOBBIX MammHaxX. Koadduiment mone3Horo
nerictBus TerutoBord MamuHbl. [{ukin KapHo m ero ko3¢ @UIMEHT IOJIE3HOTO
JEHCTBUSA. DKOJIOTUUECKHUE MPOOJIEMBI TETIOAHEPTETUKH.



TexHuyeckue yCTpOWCTBA U MNPAKTHYECKOE IPUMEHEHHWE: JBUraTellb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJOAMIbHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEW HSHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBUIET
npoOKKW U3 OYTBUIKM TOJA JCHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TPyOKe MyTEM TpeHHs (BUICOEMOHCTPAIINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja MpU TerIonepeaaye.

OnpIT 1Mo aaunabaTHOMY pacCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Monenu napoBoi TypOWHBI, TBUTATENSI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yyuenuueckuii sxcnepumenm, 1abopamopusie padonvl

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Mcmnapenue u xureHue. AOCONMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelmeHHBIM mnap. YaenpHas TermioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckne u aMmopdHbie Tena. AHU3O0TPOIUs CBOWCTB
kpuctayioB. Kuakue kpuctaibel. CoBpemMeHHble MaTepuanbl. [lnaBiaeHue wu
KpUCTaJUTU3aIus. Y IeabHasl TeruioTa miaBienus. Cyonumanusi.

VYpaBHeHUE TEIIOBOTO OaaHca.

TexHuyeckne yCTPONCTBA W NPAKTHUYECKOE MNPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenue HarpeBanus 1 MjaaBJIeHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padonvl

N3mMepenne OTHOCUTENBHON BIAKHOCTH BO31yXa.

Pa3znen 4. JaekrpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanusi Ted. OJNEKTpUYecKuid 3apsan. JIBa Buaa 3IEKTpUUYECKHUX
3apsnoB. [IpOBOMHUKH, IUANCKTPUKA W TIONYIPOBOJHUKH. 3aKOH COXPaHCHHSI
AIEKTPUUYECKOTO 3apsijia.



B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTpUUECKUNA 3aps/l.
Onektpudeckoe mnone. Hanpsok€HHOCT  dmekTpudeckoro moiid.  I[IpuHnwmn
CYIEPIIO3ULIHM DJICKTPUUECKUX ToNeH. JIMHUKM HAnpsyKEHHOCTU 3JIEKTPHUYECKOTO
TOJISL.

PaGora cun  anekrpoctatudeckoro  moina.  [lorenuuman.  PasHocthb
MOTCHIMANOB. [IpOBOOHUKM H AUARJIEKTPUKU B DIIEKTPOCTATUYECKOM IOJE.
JlupnexkTpruyeckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncatop. DIeKTpoEMKOCTh MJIOCKOT0 KOHJIEHCATOpa.
DHeprus 3apsSKEHHOI0 KOHAEHCATopAa.

TexHudeckre yCTpONCTBA W MPAKTHYECKOE NPUMEHEHHUE: HIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATHYECKasi 3alluTa, 3a3eMJICHHE DJJIEKTPOnpuOOpOB,
KOHJEHCATOP, KONMUPOBAJIbHBIN armapar, CTPyHUHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmoseiicTBuE Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TMOJIE 3apPSKEHHBIX TEIl.

IIpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAIU
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul

N3Mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 y4acTKa LETIH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIbHOE COINPOTHBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapamieabHOE, CMEIIAHHOE COeIMHEHHUE MPOBOIHUKOB.

PabGora oanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOr0 TOKA.

DNEeKTpOABIKYLIash CUila M BHYTPEHHEE COIPOTHUBIICHHE HCTOYHMKA TOKA.
3axon Oma 15t OJIHOM (3aMKHYTOM) 5ieKTpuyeckoi nenu. Kopotkoe 3ambikaHue.

OnexkTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAJUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METANIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.



[TonynpoBOIHUKHU. CobcTBeHHas U pUMecHast MIPOBOJAUMOCTh
oTynpoBoHUKOB. CBoMCTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTHYECKAST TUCCOLUALIMS. DIEKTPOIU3.

DNekTpuuecKuii TOK B razax. CaMOCTOSTEIbHBIM U HECaMOCTOSATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudeckrue YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHECHHUE: aMIEPMETP,
BOJIBTMETpP, PEOCTaT, WCTOYHUKHA TOKA, DJIEKTPOHATPEBaTEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUSI, BAKYYMHBIN THUOI,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AHO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJTOIIAIY MTOTIEPEYHOTO CEUCHUS U MaTEpHAIIA.

CMenaHHOE COeTMHEHUE MTPOBOAHUKOB.

[IpssMoe wW3MepeHHe DJIIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHL.

[IpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia U IpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul U3yuenue

CMEIIAHHOTI'O COEAMHEHUS PE3UCTOPOB.

N3mepenune 351eKTpOABUKYIIEH CUIIbl UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue anextposusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MATEMAaTHUKH,
OMOJOTKUU, XUMUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nowsimusi, CBS3aHHBbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHWE, Hay4yHbI (akT, rumnore3a, (pu3nUecKas BEIMYHUHA, 3aKOH,
Teopus, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelleHWe CUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIuS,
napaboia, runepoosa, ux rpadUK U CBOMCTBA, TPUTOHOMETPUUYECKHE (HYHKITHH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeusa: mexannueckoe ABUKEHUE B KUBOM mpupoje, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPraHuW3MOB (BU[bI TEIUIONEpEaun, TEMIOBOE PaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOM IPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIKOCTEU U
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs JIMCCOLMALIUSA,
rajbBaHUKA.

l'eoepaghus: B1aXXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUU C HMCIOJb30BAaHUEM MEXAHH3MOB,
YYET TpEHUSI B TEXHHKE, MOAIIMIHUKH, HMCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpPyrue), JBUTaTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, ObITOBOM XOJOJUIbHHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHUCIE€ HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTUHU, JJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KCEpOKC, CTpYUHBI IPUHTED, 3JIEKTPOHArPEBATEIbHbBIC npuoOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[TocrossHHBIE ~ MarHuTBl.  B3anmoaelcTBHME  MOCTOSIHHBIX ~ MAarHWUTOB.
MarautHoe mnone. Bektop MmarsuTHOW wuHAYKUUU. [lpuHOuUN cynepno3unuu
MAarHuTHbIX NoJied. JIMHUM MarHuTHOM MHAYKUMH. KapThHa JMHWII MarHUTHOM
WHIYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOE 10J€ TPOBOJHMKA C TOKOM. KapThHa nMHWN WHIYKIUU
MAarHMTHOTO TOJIS JUIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MPOBOJIHUKA, KATYIIKUA ¢ TOKOM. OnbIT OpcTeaa. BzaumoeiicTeue nmpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HAalIPaBJICHHE.

Cuna Jlopeniia, €€ MOIy/Ib U HampapieHue. JIBUKeHUE 3apsyKEHHON YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuiibl JlopeHiia.

SIBeHne AneKTpOMarHMTHOM WHAYKUMU. [IOTOK BekTOopa MAarHUTHOU
UHIYKIUU. ODJEKTPOJBWXKYIAsl CUJIAa HWHAYKIUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe Iosie. OJEKTPOABWXKYIAS CHJIa WHAYKUUH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

IIpaBuiio Jlenna.



NHIyKTUBHOCTh.  SIBJIECHHME CaMOWHAYKIMU. OJEKTPOABUXKYIIAs CHUJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHudeckrue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: IIOCTOSIHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOIABUraTEb, YCKOPUTEIH 3IEMEHTAPHBIX
YaCTHI], UHIYKIMOHHAS TI€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TOJIS.

B3anmopeiicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJINTA.

SIBiieHME ATIEKTPOMAarHUTHON MHIYKLWH.

ITpaBuino Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI UHAYKIMU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul U3yuenue

MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanne MAEHCTBUSA TMOCTOSIHHOIO MAarHMTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paszpneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBoOoAHBIE  MEXaHUYECKHME  KojeOaHMUs.
['apmonnyeckue konedanus. Ilepuon, yactora, ammuTyna u ¢asza KojaeOaHUM.
IIpyXMHHBIN MasATHUK. MaremMaTUYeCKUN MAasTHUK. YpPAaBHEHUE TApPMOHHYECKUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCANbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHMYECKUMH H
ANIEKTPOMArHUTHBIMU KoJieOaHusiMH. Dopmyna TomcoHa. 3aKOH COXpaHEHHUSA
SHEPrUM B UJICATbHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KoneOaHusX. BoiHy X IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.



[lepemennbiii TOK. CHHYyCOMIANbHBIA MEPEMEHHBI TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE W JEHUCTBYIOUIEE 3HAYCHHE CHJIBI TOKa M
HaIpsHKCHUS.

Tpancpopmarop. [IponsBoacTBo, mepenada u MOTPeOICHUE AIEKTPUICCKOM
SHEPIruu. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTposHepruu. Kynbrypa
HCIIOJIb30BaHUs dJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: DJIEKTPUUYECKUUN
3BOHOK, T'€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUHU dJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATEIbHOW CHUCTEMbl (TIPYKUHHBIN WK
MaTEMaTUYECKUN MASTHHUK).

HaOmronenue 3atyxaromumx Kojie0aHui.

HccnenoBanre CBOMCTB BBIHYKIAEHHBIX KOJIEOAHHI.

Habmronenne pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUsI OT BPEMEHHU) IS
ANEKTPOMArHUTHBIX KOJIECOAHMIA.

Pesonanc mnpum 1oOCIIENOBATENIBHOM COEOUHEHHM PE3UCTOPA, KaTyIIKU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TMHUY JIEKTPONIEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padonvl

HccnenoBanre 3aBUCUMOCTH NEPHOJA MAJIbIX KOJIEOAHUW Trpy3a Ha HUTH OT
JUTMHBI HUTU U MACCHhI rpy3a.

HccnmenoBanne NEPEMEHHOrO TOKAa B LENM M3 MOCIEI0BATENIBHO
COCAMHEHHBIX KOHIEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUNHbBLE 80TIHbL

Mexanuyeckue BOJIHBI, YyCIOBHSL pacnpoctpadenus. llepumon. Cxopocth
pacrpoCcTpaHEeHHUs U JITMHA BOJHEL. [loniepednbie U MPOAOJIbHbIE BOJIHBI.
WNurtepdepenims u audpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS M3JIyYEHUs DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauusi BektopoB E, B, V B snekrpoMmaruutHoi Bosine. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, TOJIApU3aius, Tudpakiius,
uHTepPepenirs. CKOpocTb 3J€KTPOMArHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMarHUTHBIX BOJH. [IpuMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.



TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBas JMArHOCTHMKAa B TEXHUKE W MEIUIMHE, pajap,
paauonpuEMHHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBanue U pacIpPOCTPAaHEHUE MOTIEPEUHBIX U MPOJAOTbHBIX BOJIH.

KoneGmnromeecs Teno Kak HCTOUHUK 3BYKa.

Hab6mronenue orpakeHus: 1 MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u T'POMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIUTYIOM H
4acTOTOM KOJIeOaHUIA.

HccnenoBanre  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
MpesIoMJIEHUE, NOaspu3anus, 1udpakuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass onTtuka. IIpsAMonIMHENHHOE pacnpoCTpaHEHHE CBETa B
OgHOpOAHOU cpexe. JIyd cBera. ToueUHbIM UCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHUs cBera. [locTpoeHune m3oOpakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBera. 3aKOHbBI IPEIOMIICHUS CBEeTa. AOCOIIOTHBIN MTOKA3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moaHoro
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. CinoxHbli coctaB Oenoro cBeta. Lser.

Cobuparomiue u pacceuBaoIve  JHH3BI. Tonkas JIUH3A.
DOKyCHOE paCCTOSTHUE U ONTHYECKAS CUJIa TOHKOM JINH3BL. [locTpoenue
M300paKeHU B COOMPAIONIUX U paccerBarOIIMX JuH3ax. DopMyra TOHKON JTUH3HI.
VBeaudeHue, JjaBaeMoe JIUH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON OTITUKH.

BonnoBas ontuka. MaTepdepenims cBeta. KorepeHTHBIE HCTOYHUKHY.
YcnoBus HaOMIOIEHUSI MAKCUMYMOB M1 MUHUMYMOB B MHTEP(PEPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cseta. udpakimonnas pemérka. Y cinoBrue HaOI0IeHUS
[JIABHBIX ~ MaKCUMYyMOB Ipyu TAJEHUH  MOHOXPOMAaTHYECKOTO CBETa
Ha TUPPAKIUOHHYIO PELIETKY.

ITonapuszanus ceera.

TexHruecKue yCTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: OUKH, JIyIa,
¢dboToanmapar, NPOSKIIMOHHBIN anmapaT, MUKPOCKOTI, TEIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJISPOUI.



Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTpaHEHUE, OTPAKEHUE U MTPEJTOMIICHUE CBETA.
OnTuyeckue mpuoopBkI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpOCKoOIia, TeJIeCKOomna.

Hab6mronenue natepdepeniinm cpera.

Habmonenune nudpakuuu ceera. Habmrogenue

JUCTIEPCUU CBETA.

[Tonydenue cekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HaGmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonvl

N3mepenune nokaszaTess MpeJoMIICHUs CTEKIIA.

UccnenoBanue CBONCTB M300paKEHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJBHONM TEOPUH OTHOCHTEIbHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCHYECKOM  MexaHuku.  [loctymnartsl
CHEeUaIbHOU TEOPUHY OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH MOJYJISl CKOPOCTHU CBETA
B BAKyyM€, IPUHUUII OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aAMEJIEHUE BPEMEHU U COKpAIllCHUE
JUTUHBI.

DOHeprusi U UMILYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl C SHEPTUEHW U UMITYJIBCOM PEJIATUBUCTCKON YaCTULIBI. DHEPIUs
ITOKOS.

Pasznen 7. KanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonsl. opmyna [Inanka cBs3u 3HEprun POTOHA C €ro YaCTOTOU. DHEPrUs
Y UMITYJIbC (POTOHA.

OTtkpeiTue u uccnenoBanue poroddpdexra. Onwitl A. I'. CroneToBa. 3aKOHbI
dbotorpdexra. YpaBuenne ODiinmreriHa 1 pororddexra. «KpacHas rpaHuia
dboTorpdexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHudyeckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.



Jlemoncmpayuu

®oTo3(pdheKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMIHETo (hoTodddexra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopnia mo paccesHuro o -4acTHII.
[Lmanerapnas moxens aroma. llocrymarel bopa. M3nydeHne u moriomieHue
(GOTOHOB TpHM TEpexoJe aToMa C OJHOTO YPOBHS SHEPruu Ha Jpyroi. Bumsl
criekTpoB. CIEKTp YPOBHEM 3HEPrur aToMa BOJIOPO/IaA.

Bomnnossie cBoucTBa yactul. Bosabl ae bpous. KoprnyckyisipHO-BOJIHOBOM
Iy aJIn3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOmronenne TuHe4aThIX CIIEKTPOB U3TyYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HaOmronenue 1nHen4aToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXHOCTh CTpoeHus sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompepeneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 0era-, raMMa-u3JIydeHHsl.
Binusitnue pagnoakTMBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NpoTOHAa W HelTpoHa. HykinonHas mopens sanpa IeiizenOepra—
NBanenko. 3apsn siapa. MaccoBoe uncio sjapa. M30Torsbl.

Anba-pacnan. DIIEKTPOHHBIN U MTO3UTPOHHBIN Oeta-pacna.
I'amman3nydenue. 3aK0H paMOaKTUBHOTO pacnaja.

DHeprus CBS3M HYKJIOHOB B simpe. Snepubie cuibl. JledexTt maccer sapa.

S nepHble peakunu. JleneHue u CUHTE3 s€Ep.

SAnepuwiii peaktop. TepmosiaepHbii cuHTe3. IIpobOieMbl M MEPCHEKTUBEI
SICPHOM SHEPreTUKU. DKOJOTUUECKUE aCTICKTHI SIEPHON YIHEPTeTUKHU.

OnemeHTapHble YaCTULbL. OTKPBITHE TO3UTPOHA.

MeTonbl HAOMIONCHUS ¥ PETUCTPALIUH SJIEMEHTAPHBIX YACTHIL.

dyHaMeHTanbHbIe B3auMOoieicTBUS. EMUHCTBO u3nueckoil KapTUHBI MUpA.



TexHuueckue yCTpONUCTBAa M MPAKTUUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siaepHbiil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TYrK NOHU3UPYIOITUX YACTHII.

Yuenuueckuii 9KCnepumMeHm, Jnabopamopubie pabomoi

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH
Otanbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3nnoro Heba. Co3Be3nus, sSpkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
JIBIDKEHHE.

ComnHeuyHas cucTema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk »sHepruum CojiHIIAa W 3BE3L.
3BE37bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[narpamMma «CHEKTpajbHbIM Kilacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IIOCJIEIOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/] TJIABHOM MOCIEI0BATEILHOCTU. BHyTpeHHEe CTpoeHue
3BE371. COBpEeMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUM U 3BoJironuu CoiHIAa U
3BE3]. DTanbl )KU3HHU 3BE3I.

Mineunbiii I[lyTe — Hama ['amaktuka. Ilosmoxxenue u naBuxenue CoJiHIa B
lNanaktrke. Tumnbl ramakTuk. Paguoranaktuku u kBa3apbl. YEpHBIE ABIPHI B AApax
rajJaKTHUK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06sa. Pazberanve raiakTuk.
Teopus bonpmioro B3peiBa. PeMKTOBOE M3ITyYeHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOnronenust HeBOOPYXKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN ISl OTIPEACIICHUS TIOJI0KEeHNUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEeBEpHOro MOyIIapus U IpKUe 3BE3/bI.

HaoGmonenus B Teneckon Jlynsl, mutaneT, Miteunoro [lytu.

Oo6o0maromiee NOBTOPEHUE

Ponr ¢Qu3uku © acTpoHOMUM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJIbHON M dTUYECKOHN cepax NesTeIbHOCTH YeJIOBEKa, pOJIh U MECTO (DU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTHHE MUPA, poib (HU3UUECKON Teopun
B (opMUpOBaHMM MpEACTABICHUNU O (PU3MUYECKOM KapTHHE MHUpPA, MECTO
(bu3MYECKON KapTUHBI MHUpa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTaBICHUHN O IPUPO/IE.



MexnpeaMeTHbIE CBSI3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 11 kiacce oCyIIecTBIsSECTCS ¢
YUYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MATEMATHUKH,
Ounonoruu, XuMuM, reorpadun U TEXHOJIOTHH.

Mesicnpeomemuble nousamus, CBS3aHHBIE C M3YYCHHMEM METOJOB HAy4YHOIO
MO3HAHMS: SBJICHUE, HAy4YHBIM (DaKkT, rumore3a, (puznueckas BeJIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MO/JIETh, U3BMEPEHUE.

Mamemamuka: pemIEHHE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT'E€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl W WX MPOCKIMU HA OCU KOOPAUHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUNA, NPU3HAKK TOA00US TPEYrOIbHUKOB,
oTIpeJieICHHEe TUIOMIAN TIIOCKUX (GUTYp U 00BhEMA Tell.

buonocusn: >nexTpuyeckue SBICHHS B JKHMBOM MNpUpOJE, KojeOaTelIbHBIC
JIBUKECHUS B KMBOM MPUPOJE, ONITUUYECKUE SIBIICHUS B )KMBOM MPUPOIE, NEHUCTBUE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTALIMYECKAS] CTPYKTypa TBEPABIX
TeJl, MEXaHU3Mbl O0Opa30BaHUsSI KPHUCTAUIMUECKON pEMIETKH, CIEKTPaIbHbIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€XH MArHUTHBIX PYII,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texuonocusa: NWHUAM DJIEKTPONEpEAady, TEHEPATOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€4b, paaap, PaJAONPHEMHHK, TEIECBU30D,
anTteHHa, tenedon, CBU-medb, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUAA

OcBoenue yudeOHoro mnpeamera «®Pu3uka» Ha ypOBHE CpeAHEro oOIIero
oOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUYUTH JOCTHXKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHoro npeamera «dusnkay J0IKHbBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCSA
c(OpMHUPOBAHHOM BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTalUWl, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJIULUOHHBIM LEHHOCTSAM POCCUHUCKOIO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OMbITA U ONBITA ACATEIBHOCTH B MPOLECCE pealu3alli OCHOBHBIX HAIPABICHUU
BOCIIUTATENBHOMN NESATENBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUaAIOLIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUICKOro OOLIeCTBa; MPUHATHE TPaJAULUOHHBIX
OOIIEYEIOBEYECKUX  T'yMAaHUCTUYECKUX U JIEMOKPATHYECKUX  LIEHHOCTEH;
TOTOBHOCTB BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0I1iecTBa, y4acTBOBaTh B CAaMOYINpaBICHUM B 00pa3oBaTeNbHON OpraHu3ally;

YMEHHUE B3aUMOJICHCTBOBATH C COUMAIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
X (QYHKUMSIMH ¥ Ha3HAYEHHUEM; TOTOBHOCTh K T'yMaHUTapHOU U

BOJIOHTEPCKOM  JEATENIBHOCTH; 2)  NATPHOTHYECKOIo

BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH poccuiickoi IpaKJaHCKON UJCHTUYHOCTH,
MaTpuOTU3MA; IIECHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM,
JOCTUKEHUSIM

POCCUNCKUX YUYEHBIX B 00JIACTH (PU3UKU U TEXHUKU; 3) AYXOBHO-HPABCTBEHHOIO
BOCIUTAHUSA: CHOPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSA, ATHYECKOTO
MOBENIEHUS;  CIIOCOOHOCTHh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pellIeHus, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
quciie B JEATEIbHOCTH YYEHOIO; OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
yCTOMYUBOTO OYyAylIero; 4) 3¢TeTHYeCKOro BOCIUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIFOUast 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymiero (pusndeckon Hayke,



S) TpyaoBoro BOCHMTAHMA: MHTEPEC K  pa3IMuHbIM  cdepam

npo¢eCCUOHATILHON JIEATEIbHOCTH, B TOM
YKCIIE€ CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPILATh OCO3HAHHBIN BBIOOD
Oynymeil mpodeccun M peaau30BbIBATH COOCTBEHHBIC JKU3HEHHBIE IUIaHbI;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHHUIO B 00JaCTH
(GU3HUKY Ha MPOTSHKEHUH BCEH KU3HU; 6)

IKOJIOTMYECKOI0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTb IKOJIOTHUYECKON KYJIbTYpPbl, OCO3HAHHUE INI00ATBHOTO
XapaKTepa HKOJOTUYECKUX MPoOJieM; TIaHUPOBAHME U OCYLIECTBICHUE EUCTBUI
B OKPY’KaIOILIEH Cpeic HA OCHOBE
3HaHUS LEJIeW YCTOMYMBOIO pAa3BUTHsS YEJIIOBEYECTBA;  paCLIMPEHHE OIIbITa
JEeATEIBHOCTH DKOJIOTHYECKON HAIPABJICHHOCTH Ha
OCHOBE MMEIOLIUXCS 3HaHU 10 pusuke; 7)
LEHHOCTH HAYYHOI'0 IO3HAHMSA:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA (PU3NYECKOM HAYKW; OCO3HAHWE LEHHOCTH HAy4yHOH
JesITeIbHOCTH, TOTOBHOCTh B Ipoliecce H3Y4YeHHUS (U3UKU OCYLIECTBIATH
IIPOCKTHYIO U UCCIIENOBATENIBLCKYIO NEATEIbHOCTD MHINBUAYAJIBHO U B IPYIIIE.

METANPEIMETHBIE PE3YJ/IbTATbBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE y4eOHbIe neiicTBus ba3oBbie
Joruyeckue 1ecTBUs:

CaMOCTOATENBbHO  (OPMYJIMPOBATh U aAKTyaJU3UpOBaTh  Ipoliemy,
paccmaTpuBaTh €€ BCECTOPOHHE; ONpPENENATh LEJU JEATEIbHOCTH, 3a/1aBaTh
rapameTpbl U KPUTEPUH UX
JOCTUKEHHMSI; BBISBISATh 3aKOHOMEPHOCTH U IPOTUBOPEUYHUS B paccMaTpUBAEMBbIX
(¢u3nuecKuX SBJICHUAX; pa3palaThiBaTh IUIAaH pEIICHUS MPOOJEMBI € YYETOM
aHaJIM3a UMEIOLLUXCS
MaTepUaIbHBIX M HEMATEPHAIBHBIX PECYpCOB; BHOCUTb KOPPEKTHBBI B

NEeSTENIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEeIsM, OIEHUBATh PHUCKH TOCIEACTBUN JEATEIbHOCTH;  KOOPAMHHPOBATH H

BBINIOJIHATH pa0OTy B YCIIOBUSX PEAIIBHOTO,

BUPTYaJbHOTO ¥  KOMOMHHpPOBAaHHOTO  B3aUMOJCHMCTBHS;, pa3BUBATH

KpEaTUBHOE MBILUICHUE MTPU PEIICHNUH )KU3HEHHBIX POOJIEM.

Bba3oBble uccienoBarebcKne 1eiiCTBUS:

BJIAJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATHSIMHA U METOIaMHU
buznueckoil HayKu;



BJIaJICTh HABbIKAMH y4E€OHO-HCCIEI0BATEIbCKON M MPOEKTHOW AESITEIbHOCTH
B 00s1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (PU3MYecKOoro CoAep)KaHUs, MPUMEHEHHUIO Pa3TUYHbBIX
METOJIOB TO3HAHMS;, BIAAETh BUAAMH JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAHUS, €ro MHTEPIpeTaly, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Pa3IHYHBIX
y4eOHBIX CHUTYallUsAX, B TOM YHCIIC MPU CO3TAHUH YYEOHBIX MPOEKTOB B 00JIACTH
(Gu3MKYN; BBISBISTh MPUUMHHO-CIEICTBEHHBIE CBSA3H M aKTyaJH3WPOBATh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pEelICHUs, HaXOAUTh apryMEHThl IJs JI0Ka3aTelabCTBa
CBOUX YTBEp:KIEHUH, 3a7]aBaTh MapaMeTphbl U KPUTEPUN PEIICHUS; aHATTU3UPOBATh
MOJlyYE€HHBIE B XOJE PEIICHUS 3aJaud pPe3yibTaTbl, KPUTHUYECKH OIICHUBATHh HX
JOCTOBEPHOCTh, MPOTHO3MPOBATh W3MEHEHHE B HOBBIX YCIOBHSX; CTaBUTh H
dhopmyHpoBaTh COOCTBEHHBIC 3a/1a4M B 00pa30BaTEILHOMN
AEATENbHOCTH, B TOM YHWCJIE NpU HU3yuyeHHH (U3MKH; JaBaTh OICHKY HOBBIM

CUTYyaIUsIM, OLICHUBATh MMPUOOPETEHHBIN OMBIT; YMETh MEPEHOCUTH 3HAHUS T10

¢u3rKe B MPaKTUIECKYIO 00JIaCTh
KU3HEACSITEIbHOCTH; YMETh MHTEPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX

oOnacTeil; BbIIBUraTh HOBBIE HJIEH, MpeJlaraTb OPUTHHAIBHBIE MTOIXO0bI

U pEIIeHUs; CTaBUTh MPOOJIEMBI U 3a7a4H, Oy CKAIOIINe

aIbTepPHATHBHBIC PEILICHHUSL.

Pabora ¢ undpopmaumeii:

BJIa/ICTh HABBIKAMH TMONy4YeHHS WHGOpManuu (GU3NYECKOTO COACPNKAHUS W3
HMCTOYHUKOB PAa3HBIX THIIOB, CAaMOCTOSITENIbHO OCYIIECTBJISATh TOWCK, aHAJMN3,
CUCTEMATH3allMI0 U HHTEpHpeTanuio HHGOpMALMU pa3IudHbIX BUIOB U (opm
NpEeACTaBICHUS; OLEHUBATh JOCTOBEPHOCTH HH(OpMaIumy, MCIIOJIb30BaTh
cpeacTBa WHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHMU3AIMOHHBIX 33/7a4 C COOJIIOJCHHEM
TpeOOBaHMM 3PrOHOMUKH, TEXHUKHU 0€30MIaCHOCTH, TUTUEHBI, pECypcocOepexeHMs,
HPaBOBBIX U ATHYECKUX HOPM, HOPM MH(POPMALMOHHON 0€301MacHOCTH; CO3/1aBaTh
TEKCThI (PU3UIECKOTO COIEP)KaHUS B PA3IMUHBIX hopMaTax ¢
y4€TOM Ha3zHa4YeHHs] HHGOPMAIIMU U LIETIEBON ayTUTOPUH, BEIOMpasi ONTUMAaIbHYIO
(dopMy npeacTaBICHUS U BU3yalu3alllu.

KoMMyHUKAaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:
OCYHIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOM ACSATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallui ©  CcMAr4yaTh
KOH(DJIUKTBI; pa3BEPHYTO MW JIOTMYHO H3Jaratb CBOIO TOYKY 3pEHUS C
UCIIOJIb30BaHUEM



A3BIKOBBIX CPEJACTB; IIOHMMAaTb W HCIIOIb30BAaTh IIPEUMYLIECCTBA KOMAHIHON U
VHIUBUYAIIbHOU

paboThI; BEIOMPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUIN € yUETOM OOLIUX

MHTEPECOB M BO3MOKHOCTEM Ka)KIOTO 4YJ€HA KOJUIEKTMBA; NPUHUMATh LEIU

COBMECTHOM JEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUS 110 €€

JOCTHYKEHUIO: COCTABJIATH IUIAH JIEMCTBUM, PACIPEAEIIATh POJIU C YYETOM MHEHUU

YYaCTHUKOB, 00OCYKIaTh pe3yJbTaThl COBMECTHOM pabOThl; OLIEHHBATh Kaue€CTBO

CBOETO BKJIaJa U KaXXJI0r0 YYaCTHUKA KOMaH/IbI B

oOmuit pe3ynbTaT o pa3zpabOoTaHHBIM KPUTEPHUSM; MpeAjaratb HOBbIE MPOEKTHI,
OLICHUBATH UJCH C ITO3ULIUU HOBU3HHI,

OPUTMHAJIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH; OCYILECTBIIATh ITO3UTUBHOE
CTpaTEruyecKoe MOBEACHUE B Pa3IMYHBIX

CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe AeiicTBUA CaMoopraHu3anms:
CaMOCTOATENILHO OCYIIECTBISATh MO3HABATEIBHYIO JESATEIBHOCTh B 00JIaCTH
(GU3UKM W aCTPOHOMHUHM, BBISBIATH MPOOJEMBI, CTaBUTh U (GOPMYJIUPOBATH
COOCTBEHHBIC 3a/1auM; CAMOCTOSITEIbHO COCTABJISTh IJIAaH PEHICHUS PACUETHBIX U
KAueCTBCHHBIX 3a7a4, IUIAH BBIMOJTHEHUS TPAKTUYECKON paboThl C y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTeHUH; JaBaTh
OIICHKY HOBBIM CHUTYaITUsIM;
pacuupsiTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHU;
JieJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €0, OpaTh Ha ce0s
OTBETCTBEHHOCThH 3a PEILICHUE; OIICHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH
(GhOopMUPOBAHUIO U TIPOSIBJICHUIO PYIUIIUUA B 00JACTH

(hU3UKH, TOCTOSTHHO MOBBINIATH CBOM 00pa3oBaTeIbHbBIN U KYJIbTYPHBIM YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:
JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIIBHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BJIAJETh HABBIKAMH  TIO3HABATCIBHOM  pediiekcMM Kak  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUM W MBICIUTEIbHBIX TMPOIECCOB, HUX PE3YyJbTATOB U
OCHOBAaHUIA;

WCITOJIB30BATh IPUEMBI PeICKCUN TSl OLIEHKU CUTYaIlUH, BHIOOpPA BEPHOTO
pEIIEHUS; YMETh OLICHUBATh PUCKU Y CBOCBPEMEHHO IPUHUMATH PEIICHUS 10 UX
CHIDKCHUIO; MPUHUMATh MOTHUBBI M @pPTYMEHTHI JIPYTUX MPU aHAIIU3E PE3YJIbTATOB
NEATeNIbHOCTU, TPUHUMATh ce0s, TMOHMMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
MPUHUMATh MOTHUBBI M apPryMEHThl JPYrMX 0OpPU AaHAJIU3E PpPE3yJIbTaTOB
NESATeIIbHOCTH, MPHU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OIIHMOKH.



B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPaMMEI
nmo ¢u3uke IS YpOBHS CpeAaHero oOmiero oOpa3oBaHuss y 0O0YyYarOIIMXCs
COBEPIIICHCTBYETCS AMOITMOHATEHBIN HWHTEJUICKT, TIPEATOIar afO A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIFOUYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE AIMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABJICHHUS Pa3BUTHSA COOCTBEHHON 3MOIMOHAIBHOU cephl,
OBITh YBEpEHHBIM B cebOe€; CaMOPETYJIMPOBAHHUS, BKIIOYAIOMIETO CAaMOKOHTPOIb,
yMEHUE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTH
aIalITUPOBAThCA K AMOIMOHAIBHBIM H3MEHEHHSM M TPOSBISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;, BHYTPCHHEH MOTHBAIlMM, BKJIIOYAIONIEH CTPEMJICHHE K
JTOCTIKCHUIO TIEJIM U YCIIeXy, ONTUMHU3M, HHUITHATUBHOCTh, YMEHHE JICHCTBOBATH
MCXO/JIS U3 CBOMX BO3MOXKHOCTEH; dMIMATHH, BKIIOYAIOIIEH CTOCOOHOCTh TOHUMATh
OMOIIMOHAILHOE COCTOSHUE JIPYTUX, YYHUTBIBAaTh €ro IpH OCYIIECTBICHUH
0O0I1IeHHS], CTIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO; COLIMAIBHBIX HaBHIKOB,
BKJTFOYAIOMINX CITOCOOHOCTH BBICTPAUBAaTh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy obyuenus B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUINA:

JIEMOHCTPUPOBATh Ha MPUMEpPax Pojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B TMPAKTHYECKOW JEATEIbHOCTU JIFOAEH; YUYUTHIBATH T'PAHULIBI
NPUMEHEHUSI M3YyYCHHBIX (U3MYECKUX  MOJENIeld: MaTephalibHas  TOYKa,
MHEpLUHAJIbHAs CHCTeMa OTcuéra, aOCOJMIOTHO TBEPJOE TEJO, HJCabHBIA Ta3,
MOJENN CTPOCHHMS Ta30B, )KUAKOCTEH M TBEPIBIX TEJ, TOUYCUHBINA JIEKTPUUYECKUI
3aps IpH pereHuu GU3NIeCKUX 3a/1a4;

pacro3HaBath (puU3MUECKHE SBICHUS (IIPOLECCHI) U OOBSCHATHh UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOpPUU CTPOCHHUS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  INPAMOJIMHEMHOE
JBMKEHUE, CBOOOJHOE TMaJieHWe TeJ, JBIKEHHUE TI0 OKPYXHOCTH, HWHEPIHS,
B3auMoiericTBre Tel, MM dy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJl MPU HArpeBaHUU (OXJIaKJACHUH), TEIJIOBOE
pPaBHOBECHE, WCIIAPEHME, KOHJCHCALMs, IUIAaBJICHHUE, KPUCTAJUIM3aLMs, KHUIICHUE,
BJIA)KHOCTb BO3/1yXa, OBBILICHHUE JABJICHUs I'a3a MPU €ro HarpeBaHUU B 3aKPBITOM
coCcyle, CBSI3b MEXIy MapamMeTpaMyd COCTOSIHHMS Ta3a B HM30Ipolieccax,
JNEKTpU3auus TEN, B3aUMOJCHCTBUE 3apsAAO0B; OMNMUCHIBATH MEXAHUYECKOE



JBUKEHUE, UCTIONB3Ys (DU3NYEeCKre BETUYHHBI: KOOPJIUHATA, MyTh, NIEPEMEIICHHE,
CKOPOCTh, YCKOPEHHE, Macca Tejla, CHjia, UMITYJIbC Tejla, KHHEeTUYecKas dHEeprusl,
MOTEHIUAJIbHASL PHEPIHs, MEeXaHWyeckass paboTa, MEXaHUYECKasi MOIIHOCTh; MPHU
OMHMCAHUM TPABWIBHO TPAKTOBATh (PU3WYECKHUIA CMBICT UCIOJIb3yeMbIX BEITUYHH,
uX OOO3HAUEHUS U E€IUHHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMU, OMHUCHIBATH H3yUYCHHBIC
TEIUIOBBIE CBOMCTBA T U TEIUIOBBIC SIBIICHUS, UCTIONB3Ys (PU3NUECKUE BETUUUHBI:
JABJICHUE Tra3a, TeMIIepaTypa, CpPEHSAs KUHETUYECKas JHEPrusi XaoTUYECKOIo
IBIKEHUS MOJIEKYJ, CpEOHEKBagpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSSI SHEPTHs, padoTa ra3a, K03 (UIIMEHT MOJE3HOTO JEHCTBUS
TEIUIOBOTO JIBUTATeJIs; MPYU OMUCAHUU MPABWIBHO TPAKTOBATh (PM3UUYECKUIN CMBICI
WCIIOJIb3yEMbIX BEJIMYWH, WX OOO3HAUYCHUS W EIUHUIBI, HAXOAUTh (HOPMYIIHI,
CBSA3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTUMH  BEJIMYMHAM;
OMUCHIBATh M3YYEHHBIE SJIEKTPUUECKHE CBONCTBA BEIIECTBA U DIJICKTPUUYECKUE
sBJICHHSI (TTPOIIECCHI), UCTIONB3YsT (PU3MUECKUE BEIMUYMHBI: dJIEKTPUUCCKUNA 3aps/,
ANEKTPUUYECKOE T0JIe, HANPSKEHHOCTD MOJIs, MOTEHINAN, Pa3HOCTh MOTEHIINAJIOB;
Opy ONHUCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAUCHMS W EIUHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME
TaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH, aHAIM3UPOBATH
(bu3rYecKue MPOIECChl U SBJICHHS, UCTIONb3Ys (HU3NUECKUE 3aKOHBI U MPUHIIMIIBL:
3ak0H BcemupHoro tsarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKON IHEPTruM, 3aKOH COXPAHEHHUS MMITYJIbCa, MPUHIUIT CYNEepPIO3UIINN
CWJI, TNPUHIUII PABHOINpPABUS WHEPLUUAIBHBIX CHUCTEM OTCUYETa, MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUSI BEIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEIHEH
KMHETUYECKOW DHEPrMH TEIUIOBOTO JBIDKCHHUS MOJIEKYJ C  aOCOJIOTHOM
TeMrepaTypod, TepBbIM  3aKOH  TEPMOJMHAMHKU, 3aKOH  COXpPaHECHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, Opu 3TOM pa3ivyarh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe BBIpaXXEHHE M YCIOBHUS (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHSATH OCHOBHBIE MPHUHIUIIBI JCUCTBUS MAIIIWH,
MpUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3iauvaTh YCIOBUS HX OE€30MaCHOrO
WCIIOJB30BaHUSA B IIOBCEIHEBHOM KW3HHW;  BBINOJHATH JKCIEPUMEHTHI IO
UCCJIEIOBAHUIO (PU3UUYECKUX SBIICHUN U

MPOILIECCOB C HCIMOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHH, TPU 3ITOM
dbopmynupoBath mOpoOieMy/3agady M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TPEIJI0KEHHOTO OOOpYyIOBaHUS, MPOBOAHWTH OIBIT W
(dbopMynMpoBaTh BBIBOJBI, OCYIIECTBIATH MPSMbIE M KOCBEHHBIE HW3MEPECHHUS
(¢u3MUeCcKX BEIWYMH, MPU 3TOM BbIOMpATh ONTHUMAJIbHBIA CIOCOO M3MEpPEHUs U



UCIIOJIb30BaTh ~ M3BECTHBIE  METOJbl  OLIEHKH IMOTPEIIHOCTeH  HM3MEpEHUM;
UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUYECKUMH BETUIMHAMU C

WCIIOJB30BaHUEM TMPAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
buKkcHpoBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJe TaOIUI] U TpadukoB, [eiaTh BBIBOJALI IO pE3yJibTaTaM HCCIEIOBAHUS;
cobioaaTh TpaBwia 0€30MacHOTO TpyAa NpU TPOBEACHUU HCCICIOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOEKTHOU
JESTENHPHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWUCTB M J1AOOPATOPHOTO
o0opy0oBaHus; pemiaTh pacuy€THbIE 3aJladyd C $BHO 3aJaHHOU (Pu3MyYecKoin
MOJIENIbI0, HUCIONIb3Ysl (PU3MYECKHE 3aKOHbl W MIPHUHIMIBI, HAa OCHOBE aHalIM3a
yCIOBUS 3a7ayd BbIOMpAaTh (U3UYECKYIO MOJECNb, BBIACIATh (U3UUECKUE
BEIUYHMHBI U (POPMYIIbI, HEOOXOMUMBIE IS €€ pelIeHuUs, MPOBOJIUTh PACUYETHl U
OLICHUBATh PEATLHOCTh MOJYYEHHOrO0 3HAYCHHS (PU3MUECKOW BEIMYMHBI, peliaTh
KaueCTBEHHbIE 3aJa4M: BBICTpAaMBaTh JIOTUUYECKH HEMPOTHBOPECUUBYIO IIECTIOYKY
paccy X JIeHUN C OMOpPOi Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hpU3MUECKHe
SIBJICHUS;

UCIIOJIb30BaTh ~ NpPHU  pEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHbBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
Y TIPEJICTaBICHNUS Y4eOHOW M HAay4YHO-TIOMYJIAPHONW MH(OpMALINU, TTOTyUYEHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOTyYaeMyto HHPOpMaIInIo;
NPUBOJIUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IPOLECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU W TEXHOJOTHUM; HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B
MTOBCETHEBHON KU3HU IS OOecIedeHus OC30MacHOCTH TpH OOpaIieHuu ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, HJisi COXpaHEHUsS 370pOBbI U
COOJII0/IEHUS HOPM DKOJIOTMYECKOT0 MOBEACHUS B OKpY Karollei cpejie; padboTarh B
TPYIINE C BHIMOJHEHUEM PA3IUYHbIX COLMAIBHBIX POJICH,

IJIAHUPOBATh PabOTy TPYIIbI, PAIMOHATIBHO PACIPEACNITh OOS3aHHOCTH W
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OIICHUBATh
BKJIaJl K&XKJIOTO U3 YYaCTHUKOB IPYMIIbl B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K konmy o0yuenus B 11 kJjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIMIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX pPoiib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKHA W
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTHU JIKOJEHW, LEJOCTHOCTh U €IUHCTBO
(bu3MYecKo KapTUHBI MHUpPA; YYUTHIBATh TPAHUIBI MPUMEHEHUS] H3YYEHHBIX
(bu3MYEeCKUX MOJENEH: TOYEUHbINH 3JEKTPUUYECKUN 3apsll, JIyd CBETA, TOUYEUHBIH
HWCTOYHMK CBETA, AJIEPHAS MOJEIb aTOMa, HYKJIOHHAsI MOAEIb aTOMHOIO siipa IIpU



perieHnn PU3NYeCKUX 3aj]ay; pacro3HaBaTh (U3MUECKHUE SBJICHHS (IIPOIIECCHI) U
OOBSICHSITP MX Ha OCHOBE 3aKOHOB JJIEKTPOJWHAMHMKA M KBAHTOBOW (PU3UKHU:
ANEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMMHYECKOE, MarHUTHOE
JNEUCTBUSL TOKA, B3aMMOJCHCTBHE MArHUTOB, BJEKTPOMArHUTHAs WHIYKIIUS,
JICICTBME MAarHUTHOTO TIOJII HAa MPOBOJAHUK C TOKOM W JBIKYIIMMACS 3apsj,
AJIEKTPOMArHUTHBIE KOJ€OaHUsT W BOJIHBI, NPSIMOJIMHEHHOE pacHpOCTpaHECHHE
CBETa, OTpPaXEHHE, MpEJIOMJIEHUE, UHTepdepeHurs, AUPPaKIUs U MNOJISIpU3aLUs
CBeTa, AUcHepcus cBera, doTodnekTpudeckuii d3pdext (hoTodrddexT), cBeToBOEC
JaBJICHUE, BOBHUKHOBEHHUE JIMHEMUYATOTO CIIEKTpa aromMa BOAOPO/]a, €CTECTBEHHAS
U HMCKYCCTBEHHAsl PaJIMOAKTUBHOCTh; OMUCHIBATH M3YUYEHHBIE CBOWCTBA BEIIECTBA
(pJIeKTpUYECKHE, MAarHUTHbIE, ONTHUYECKHUE, DSIJICKTPUYECKYI0 MPOBOJIUMOCTD
pPa3IMUHBIX CpEl) U DJIEKTPOMArHUTHBIE SIBJIEHUA (TPOLIECCHI), HCIOJIb3YS
(du3nYecKue BEIUYUHBI: JJICKTPUYECKUN 3apsii, CHJIa TOKa, AIIEKTPUUECKOE
HaMpsDKeHUE,  DJIEKTPUYECKOE  COMPOTHUBJIEHHWE,  Pa3HOCTh  MOTEHIMAJIOB,
ANEKTPOABMKYIIAsl cujia, paboTa TOKa, WHAYKUIUS MAarHUTHOTO TOJs, Cuja
Awmnepa, cuna JlopeHua, UHAYKTUBHOCTh KaTyIIKW, YHEPTUSl 3JIEKTPUUECKOTO U
MarHUTHOTO TMOJIeH, MepuoJl U 4YacToTa KojiebaHUM B KOJIeOATEILHOM KOHTYE,
3apsii U CUJia TOKa B MPOIECCEe TapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pPACCTOSHHE W ONTHYECKas Cuja JMH3bI, TPH OMHCAHWH TPABUIHHO
TPAKTOBaTh (HU3UYECKUN CMBICI HCIONB3YEMBIX BEIWYMH, MX OOO3HAUYCHUS H
€AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C
JIPYTUMH BEJIUYMHAMU;

OMUCHIBATh H3YyYCHHBIE KBAHTOBBIC SIBICHHS U TMPOIECCHI, HCHOJIb3YS
¢u3nYecKue BEIUMYHUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (OTOHA, MEPUO/ MoTypacnaaa, SHEPTus CBA3U
aTOMHBIX SiJIep, MPU OINUCAHUU MPABWIHHO TPaKTOBaTh (PU3MUECKUN CMBICI
WCIIOJIP3YEMBIX BEIMYMH, WX OOO3HAYCHHsS] W EAUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOLIME JAHHYIO (DU3MUECKYI0 BEJIWYUHY C JPYTMMU BEJIMYMHAMU,
BBIUMUCIIATh 3HAYeHUE (PU3MYECKON BEJIMYUHBI, aHAJIU3UPOBaTh (PU3MUYECKUE
MPOIIECCHI U SBJICHUS, UCHOJb3Yys (PU3NUECKue 3aKOHbI U MPUHIUILL: 3aKoH OMma,
3aKOHBI MOCIE0BATEIHOIO U MapauIeIbHOTO COEIMHEHUS! IIPOBOJIHUKOB, 3aKOH
JIxoyns—JleHna, 3aKOH B3JEKTPOMAarHUTHOM MHIYKLUHH, 3aKOH IPSIMOJIMHEUHOTO
pacrpocTpaHeHHUs CBETa, 3aKOHbI OTPaKEHHUs CBETA, 3aKOHBI MPEIOMIICHUSI CBETA,
ypaBHeHHe OWHIITeWHA Mg PorodddekTa, 3aKOH COXpaHEHUs] DHEPTUU, 3aKOH
COXpPAaHEHHUS MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOrO 3apsija, 3aKOH
COXpaHEHUsI MacCOBOI0 YKCIIa, MOCTYyNIaThl bopa, 3aK0H pajiioakKTUBHOTO pacmaja,
IpU 3TOM PA3IMYaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe



BBIpOKEHUE U YCJIOBHS (TpaHMIlbl, O0JAcTH) NPUMEHUMOCTH; OIpPEACIsiTh
HaIlpaBJICHUE BEKTOPAa HHAYKIIMK MAarHUTHOTO TOJIS POBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuitbl JIOpeHIIa; CTPOUTh U OMTUCKHIBATh N300paKeHNE,
CO371aBa€MOE TUIOCKHM 3€PKaJIOM,
TOHKOM JIMH30M; BBIMOJHATh SKCIIEPUMEHTHI TI0 UCCIIEOBAaHUIO (PU3NYECKUX
SIBIICHUU U
MPOIIECCOB C HCIIOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHUU: MPU HTOM
dbopMmynupoBaTth MpobieMy/3alayy M TUIOTE3y Yy4eOHOTO IKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEII0KEHHOTO OOOpYIOBaHHS, MPOBOAWTH OIBIT W
(GbOpMyIHpOBaTh BBIBOJBI, OCYIIECTBIATh MPSMBIE M KOCBEHHBIC W3MEPCHUS
¢u3nUecKX BETWYNH, NMPU 3TOM BHIOMpATh ONTHMAIBHBIA CIIOCOO M3MEpPEHUs U
UCIIOJIb30BaTh  M3BECTHBIE  METOJbl  OLIEHKH IMOTPENIHOCTEeH  HM3MEpEHUM;
UCCIICIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYWH C HCIOJB30BAaHUEM IPSIMBIX
M3MEPCHHI: TIPH STOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHUPOBATH PE3YIHTATHI
MOJIYYeHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE TaOIUIl U TPapUKOB,
JIeNIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEA0BaHMs; COOI0AATh MpaBuiia 0€30MacHOTr0o
TpyJa TPU TPOBEACHHHM HCCICIOBAHUNM B paMKax ydeOHOTO JKCIICPUMEHTA,
y4eOHO-UCCIIeIOBATEILCKOM W TPOCKTHOW JEATEIBHOCTH C HCIIOJIh30BAaHUEM
U3MEPUTEIBHBIX YCTPONUCTB U JTAOOPATOPHOTO 00OPYIOBAHUS;, PEIIaTh PACUETHHIC
3aJlayy C SIBHO 3aJIaHHON (DU3UYECKOI MOJIETBIO, UCTIONB3YS (PU3NUECKUE 3aKOHBI U
NPUHIIUIIEL, HA OCHOBE aHAIM3a yCIIOBUS 3a7a4d BHIOUPATh (U3HUECKYIO MOJICb,
BBIZICNIATh (DPU3MUECKHUE BEIMYUHBI U (OPMYJIIbI, HEOOXOAUMBIC IS €€ pEeIIeHUs,
NPOBOJUTh pacy€Thl MW OIEHWBATh PEATBHOCTh TOJYYEHHOTO 3HAYCHUS
(¢u3nuecKoll BEIMYMHBI; pellaTh KaUeCTBEHHBIC 3aJla4i: BHICTPAUBATh JIOTHUECKH
HEMIPOTUBOPEUYMBYIO IIETIOYKY PACCYKIECHUH C OMOpOH Ha HM3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUEC SIBICHMUS;

UCIIOJB30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINU
U TIPEICTABJICHUS YYeOHOM M HAYYHO-TIOMYJISIPHOM MH(OpMaIUu, NOJTyYEHHOU U3
pPa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJM3UPOBATH MOIYYaeMy0 HHPOPMaLHUIO;
OOBSCHATh NMPUHLMIIBI ACHCTBUS MalllWH, MPUOOPOB U TEXHUYECKHUX YCTPOICTB,
pa3nuyaTh yCIOBUS HX O€30MAaCHOTO HMCIOJB30BAaHUS B IIOBCEIHEBHOM >KHU3HU;
MPUBOANTH MPUMEPHI BKJIAJa POCCUWCKUX W 3apyOeKHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOLECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH M TEXHOJOTWH; HCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B
IIOBCETHEBHOM JKM3HM g oOecredeHus O€30IacHOCTH MpU  OOpaLEHUH C
npudopaMu M TEXHUYECKMMH YCTPOMCTBAMHM, MJI1 COXPAHEHHUS 3/I0pPOBbS H
COOJIIOICHHSI HOPM 9KOJIOTHYECKOI0 IIOBEJICHUS B OKpYXKarolllel cpesie; padoTaTh B



Ipynme C BBIMOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJIeH, TMIaHUPOBATh PabOTY
IPYIIbI, PAlMOHATIBLHO PacIpeacssiTh 00sI3aHHOCTH U TUIAaHUPOBATh JEATEIIBHOCTD
B HECTAaHJAPTHBIX CHUTYalUsX, AaJCKBATHO OLEHUBATh BKJIAJ KaXJIOro U3
YYaCTHUKOB TPYMIIBI B PEIIICHUE PacCMAaTPUBAEMON MTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBo yacos

JIEKTPOHHBIE

N 1/ HaumeHoBaHMe Pa3ieaoB U TeM (um¢pposbre)

°n/n
NporpaMmsl Beero Koutposbnbie | Ilpaktnueckue | 00pasoBaTebHbIE
padoTbI padoThI pecypchl

Pazgen 1. PU3UKA U METObI HAYYHOI'O IO3HAHMUSA

bu6mmorexa [IOK
1.1 @u3nKa ¥ METObI HAYYHOT'O ITIO3HAHHUS 2 httns://m.edsoo.ru/7f4 1bf72
ps://m. .
Uroro no pazaeny 2

Pa3zgea 2. MEXAHUKA

bu6nmoreka [JOK
2.1 Kunematnka 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamuka 7 https:/m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
23 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Htoro no pasneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMHUKA



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

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM

bu6mmoreka [JOK

3.1 TEOPUU 9 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OcHOBBI TEpMOMHAMHUKY 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS BEILIECTBA. bubmuoreka [JOK
3.3 da30BbIE IEPEXOABI 5 https://m.edsoo.ru/7f41b{72
Uroro no pazaeny 24
Paszpnen 4. JIEKTPOINHAMUKA
bu6nuoreka [JOK
4.1 OIeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosHHBIN 51eKTpUYECKUil TOK. TOKH B bubmuoreka [JOK
4.2 pa3JIUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszuneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68
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11 KIIACC

KoaunuecTBo yacos

DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
Ne n/m e — Beero Koutposbubie | IpakTHueckne | 00pa3oBaTelbHbIe
padoThI padoThbI pecypchl
Paznea 1. JIEKTPOJAUHAMUKA
MarnautHoe nosie. DJI€KTpOMarHuTHas bu6nuorexa LIOK
L1 WHIYKIUSA 11 1 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
MexaHnndecKkre 1 AIeKTPOMATrHUTHBIE bubnuoreka [JOK
21 KoJeOaHus 9 1 https://m.edsoo.ru/7f41¢97¢
MexaHu4ecKue U 3JIEKTPOMarHuTHbIE bubnuorexa LIOK
22 BOJIHBI S 1 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onruka 10 3 https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 24

Pazzen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH
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OCHOBBI CIENUATIBHON TEOPUH bu6mmoreka [JOK
3.1 OTHOCHUTEJIBHOCTH 4 https://m.edsoo.ru/7f41¢c97¢
Hroro no paszneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
5 bu6mmoreka [IOK
4.1 DJIEMEHTHI KBAHTOBOUW ONTUKUA 6 https://m.edsoo.ru/7f41¢97c
bu6mmoreka [IOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41¢97¢
bubmmoreka [JOK
4.3 ATOMHOE S71pO 5 https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bu6moreka [JOK
5.1 DJIeMEHTHI aCTPOHOMHUH U aCTPODU3UKH 7 https://m.edsoo.ru/7f41c97c
Wroro no pasaeny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE
bubnuoteka
4 HOK

6.1 O6o061maroniee NOBTOPEHNE

https://m.edsoo.ru/7f41¢97¢
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Utoro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KosnyecTBo yacos D1eKTPOHHbBIE
Ne JlaTa uudpoBbIe
Tema ypoka
/i yp Beero Konrpoasubie | IIpakruueckue H3yueHus o0pa3oBaTe/IbHbIe
padoThI padoThI pecypcbl
®duzuka —  Hayka O

1 npupoae. Hayunsie MeTozs 1 bubnmoreka [JOK
MO3HaHUA OKPY’KaroIero https://m.edsoo.ru/ff0c32e2
Mupa
Porp w wmecto  ¢usuku B
dbopMupoBaHUU COBPEMEHHOMN

. bubnnorexa [JOK
2 Hay4yHOW  KapTUHBI  MHpa, B 1 1
N https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIeATETbHOCTH
moaen
MexaHuueckoe JIBIDKEHUE.

; OTHOCUTENBHOCT ~ MEXaHUYECKOIO . Bu6moreka 1IOK
ABHIKCHHUA. [epememenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE
PaBHOMEPHOE MPSIMOIMHENHOE bubnnorexa [HOK

4 JIBHKCHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE MIPAMOJIHHEMHOE bubmuoreka [JOK

5 JBUOKEHUE 1 https://m.edsoo.ru/ff0c372¢

‘ CBoOogHoe  majeHue.  YCKOpEHHE . bubmmoreka [JOK

CcBOOOIHOTO IMaECHUSA

https://m.edsoo.ru/ff0c39cc
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KpuBonuneriHoe 1BH>XEHUE.

7 JIBHKeHre MaTePUAILHOM TOUKH I10 Bubsmmorexa [IOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 [Ipuniun oTHoCcUTENbHOCTH [anumes. bu6nuoreka [JOK
NuepuuanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
ITepssIii 3akoH HproTOHA
Macca Ttena. Cwuna. IlpuHnmn

9 CyIEpIO3UIUK cHI. BTopon 3akoH bubnnorexa [JOK
HrroTona I MaTepI/IaJILHoﬁ https://m.edsoo.ru/ff0c3be8
TOUYKH
Tperun 3akon HeroToHa s bubnnorexa [JOK

10 MaTepUalIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH  BCEMHUPHOTO  TATOTEHUS.

11 Cuna TSDKECTH. ITepBas Bubnmorexa IIOK
KOCMUYECKas CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent Tpenus.

13 Cuuta CONPOTHBIICHUS TIPU JIBUKCHHUH Bubnmorexa IIOK
Tela B KHIKOCTH MM Ta3e https://m.edsoo.ru/ff0c3f76
[TocTynarenbHOE U BpaliaTelibHOE

» JIBUKEHUE a0COFOTHO TBEPOTO TEJA. Bu6moreka [[OK

MowmenT cuisl. 1Tnedo cunel. YceinoBus
paBHOBECHUS TBEPJIOTO TeJa

https://m.edsoo.ru/ff0c41a6
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NMnynsCc MarepuanbHOM TOYKH,
CHUCTEMBl MaTEPUAIBHBIX TOYEK.

bubmmoreka [IOK
15 Umnynbsc CUJIBI. 3aKkoH
Y https://m.edsoo.ru/ff0c43d6
COXpaHEeHHUS UMITyJIbCA.
PeakTuBHOE IBHKEHUE
PaboTa 1 MOITHOCTH CHJIBI.

16 Kunernueckas SHEprus bubnuorexa [JOK
MaTepraibHON TO4YkH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUN KHHETHYECKOW SHEPTUH

17 IToTrenumanbHas SHEPTHUs. bubnnorexa [JOK
IloreHnuanpHas 3HEPrUs  YIpyro https://m.edsoo.ru/ff0c461a
1e(pOpMUPOBAHHOM IIPYKUHBI.

IToreHunanbHas JHEprus Tena
BOJIN3M IOBEPXHOCTH 3eMITU
[ToreHnManbHBIE U HETIOTEHIIUAIBHBIC
cuibl. CBsI3b pabOTHI

s HEMOTEHLHABHBIX CHJI € N3MEHEHHEM BuGmorexa [IOK
MEXAHUYECKOU SHEPTUU CUCTEMBI TEIL. https://m.edsoo. ru/ff0cd T8¢

~ _%
3aKOH COXpaHEHMsI MEXaHUYECKOU
SHEPruu
JlaboparopHnas paboTa
«HccnenoBanue cBs3U pabOTHI CHJIIBI
19 c U3MEHEHHUEM MEXAHUYECKON

SHEPTrUn TCIa Ha npumMepe
pacTsiKECHU PE3UHOBOI'O XKT'yTa»
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20

Kontponbnass pabora mno Teme
«Kunematuka. Jnnamuka.
3aKOHBI COXPAHECHHS B MEXAHUKE»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKOH TEOPHH.
bpoynoBckoe nmwxkenue. uddys3us

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBHKCHUS U
B3aMMOJCHCTBHS YaCcTHUII BEIeCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
1 TBEPJIBIX TEN

23

Macca monekyn. Konnuecto
BemlecTBa. [locrosHnas ABoraapo

24

TenmoBoe paBHOBecue. TemnepaTypa

u e€ uzMmepenue. lllkana remneparyp
Lenbcus

25

W neanpusiii raz 8 MKT. OcHoBHOE
ypaBaeHue MKT

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHasT ~ Temmeparypa — Kak
Mepa  CpeoHed  KUHETHYECKOH
SHEPruM  JBUKEHHUS  MOJIEKYJI.
YpaBHeHUE

MenneneeBa-Knanelipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmbToHa. ["a30BBIC 3aKOHBI
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JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

28 MEXIy [apaMeTpaMu  COCTOSIHUS
pPa3peKEHHOTO ra3an
N3onporieccel B HACAIBHOM ra3e U UX bubnuorexa [JOK

29 rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOIMHAMMYECKOU CHCTEMBI U

30 crocoObl ee n3mMeHeHust. KonmuectBo BuGmorexa [IOK
TCITIOTRL 1 pa6OTa' BHYTpeHHHﬂ https://m.edsoo.m/ff005952
SHEPrusl OJHOATOMHOIO UJICAJIBHOTO
rasa

bu6mmorexa [IOK

31 Bunpt renonepenatin https://m.edsoo.ru/ff0c5¢36
VienpHas TEMIOEMKOCTh BEIIECTBA.

37 KonuuectBo TEIJIOThI npu bubmmoreka [JOK
Teronepenaye. AnmabaTHBIA https://m.edsoo.ru/ff0c5¢36
1poLece
IlepBblii 3aKOH TEPMOJAUHAMUKHU U €0 bubnmnoreka [JOK

33 IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npoiieccoB B

34 npupoze. Bropoii 3akon Bubmmoreka [IOK
TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230

35 [Tpunnun gevicreust u KII/I TernmoBoi bu6mmoreka [JOK

MalllMHBbI

https://m.edsoo.ru/ff0c600a
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[uxn Kapuo u ero KIIJ]

DKOJIOTHYECKHE HpO6J’IeMH

37 TEIIO3HEPreTUKH
O6o6mmarmuil ypok «MoJekyspHas bubmmoreka [JOK

38 ¢u3uka. OCHOBBI TEPMOJMHAMUKID https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «MonekynsipHast ¢puznka. OCHOBBI bubmorexa TIOK
TePMOXMHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnuorexa [JOK

40 Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS

41 BJI&XKHOCTh BO31yxa. HachIeHHbI# But6mmoreka [IOK
nap https://m.edsoo.ru/ff0c64d8
Teepmoe Tteno. Kpucrammmueckue wu
amop(HBbIe Tena. AHM30TpONUA

42 CBOMCTB KPUCTAJLJIOB. Kunkue Bubmorexa LHOK

https://m.edsoo.ru/ff0c65f0

KPUCTAJIBI. CoBpemeHHbIE
MaTepHaIbl
[1naBneHre U KPUCTATUTU3AIIHSL.

43 V nenpHas TEMI0TA TIABICHUSL. bu6morexa [HOK
Cy6rmmanms https://m.edsoo.ru/ff0c6708

bubmmoreka [IOK
44 YpaBHEeHHE TEIIOBOTO OamaHca

https://m.edso00.ru/ff0c6820
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SHCKTpHSaHHﬂ TCII.

bu6mmoreka [{OK

45 DnekTpuueckuy 3apsn. Jsa Buaa
IEKTPUYECKHX 3apS/IOB https://m.edsoo.ru/ff0c6bcc
[TpoBoaHMKH, TUDIIEKTPUKU U

46 HOJTYIPOBOIHHKH. 3akoH bu6morexa [HOK
COXPaHEHHS SIEKTPUYECKOTO 3apsa https://m.edsoo.ru/ff0c6bec
B3auMosencTBUE 3apsAa0B. 3aKOH

47 Kynona. ToueuHbIH Brbmorexa [IOK
SNEKTPHIECKHI 3apsT https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTD DJIEKTPHIECKOTO

48 noJist. [Tpunnun CYNepTO3HIHH Bu6muorexa [JOK
SJICKTPUICCKIX ITOJICH. Jlunun https://m.edsoo.ru/ff0c6d 2
HANPSHKEHHOCTU
Pa6ora cuI

49 AIEKTPOCTATHYECKOTO TOJISI. bubnnorexa [JOK
[ToTenumann. Pa3HocTh https://m.edsoo.ru/ff0c6100
MOTEHIINAJIOB
[IpoBOAHMKU U JUAIEKTPUKU B

50 AIEKTPOCTATUYECKOM noJe. bubnnorexa [JOK
Jnanexkrpuueckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh

. bu6mmoreka [IOK

51 OnexrpoeMkocTs. Konnencatop hitps:/m.edsoo.ru/f0c7126
DJIEKTPOEMKOCTH IIOCKOTO

5 KOHJICHCATOPa. DHEPIHUs 3aPsSKEHHOTO bu6morexa [IOK

KOHJCHCaTopa

https://m.edso0.1u/ff0c72c0
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53

JlaGopaTopnas pabGorta "H3mepenue
SIIEKTPOEMKOCTH KOHIeHcaTopa"

54

IIpyHIMD JEHCTBUS U NPUMEHEHHUE
KOHJICHCAaTOPOB, KOIUPOBAJIILHOTO

anmapara,  CTpyWHOro  HpHUHTepa.
DnexTpocTaTHYecKasl 3alluTa.
3a3eMJIeHHUE 3JIEKTPONpUOOpOB

55

OJEKTPUYECKUIT TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna  Toka.  Hanpskenue.
Conporusnenue. 3akoH Owma

JUTSL y4acTKa LeTH

56

[TocnenoBarensHOE, napajuieIbHOE,
CMEIIaHHOE COeMHEHUE
npoBoaHuKOB. JlaboparopHas paboTa

«HqueHHeCMEHMHHOFOCOGHHHGHHX

PE3UCTOPOB»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTb JIEKTPHUUYECKOTO
ToKa. 3akoH J[xoynsa-JIlenna

bubnuoreka [JOK
https://m.edso0.ru/ff0c7838

58

3axon OMa 171 OJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenue DJ1C ucToOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0
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59

DJIeKTPOHHAS IPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COMPOTUBIICHUSI METAIIJIOB OT
Temmneparypbl. CBEpXIPOBOANMOCTh

60

DIEKTPUYECKUM TOK B BAKyyMe.
CBOMCTBA >JIEKTPOHHBIX ITyYKOB

61

[1oJTyIpOBOIHKKH, MX COOCTBEHHAs W
IpUMECHas IPOBOIMMOCTh. CBOKCTBA
p—n-mepexonaa
IToynnpoBOTHUKOBBIE

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

npudOpHI

62

DIEKTPUYECKUM TOK B PAacTBOpax H
pacIuiaBax 3J€KTPOJIUTOB.
DAEKTPOIUTHYECKAS TUCCOLHALIUS.
DneKTpoaun3

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

63

DNeKTPUYECKUM  TOK B Trasax.
CaMOCTOSITEIbHBIN "
HECaMOCTOSTEIbHBIH pasps.
MomnHus.

ITimazma

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DJIEKTPUYECKUE PHUOOPHI U
YCTPOMCTBA U MX MPAKTUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0e30macHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc
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O6o0maromuii ypok bubmuorexa [JOK
65 ((3JI€KTpO,Z[I/IHaMI/IKa» 1 https://m.edsoo.ru/ff0c88be
Kontponbhas pabota no teme
«Onexkrpocraruka. IlocTosHHbIN Bu6miorexa IIOK
66 dNIEKTpUYECKUit TOK. TokH B ! ! https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEIax»»
PesepBHBIT  ypOK. KontponbHas bubnuorexa [JOK
67 pabota no Teme "DaeKTpoAHaAMHKA" 1 https://m.edsoo.ru/ff0c8c56
PesepBHbIii ypok. O600marmui ypok bubnmnorexa [JOK
68 mo TemaM 10 kJtacca 1 https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 68 3 3
11 KJIACC
KoanuyecTBO 4acoB JIeKTPOHHDIE
Ne T KonTpoabhble | IlpakTnyeckue Jlara wagponLe
/i tMa ypoka Beero p P wiyuenns | 00Pa3oBaTeIbHbIE
padoThI padoThI pecypeb
[TocTossHHBIE MATHUTBI M UX
B3auMoecTBHe. MaruuTHoe mojJe. Bu6snuoreka [JOK

BekTop MarHuTHOM MHAYKUMH. JIMHUK
MarHUTHOW UHIYKLIHHU

https://m.edsoo.ru/ff0c9778
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MarnutHoe TOJie  MPOBOJHUKA
TokoM. OmBIT DpcTena.

B3anmozeiicTBre NpOBOJIHUKOB C
TOKOM

C

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c98fe

JlaboparopHnas pabota «3yuenue
MAarauMTHOTIO ITOJIA KaTyllIKH C TOKOM)»»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JleficTBue  MarHMTHOrO  IIOJA  HA

IPOBOAHUK ¢ TokoM. Cuita Ammnepa.
JlaGopaTtopHnast pabota
«HccnenoBanue neUCcTBUA
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9acO

JleiicTBUE MarHUTHOTO TIOJISI HA
JBUKYITYIOCS 3apsHKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cumbl
Jlopenua

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DnekTpoMarHuTHas HHAYKIws. [ToTok
BeKTOpa MarHuTHOM uHAyKIHU. IJC

MHAYKIHUU. 3aKOH AJIEKTPOMAarHUTHOU
nHaykunn Papanest

JlaboparopHas pabora
«HccnenoBanne SIBJICHUS
AIEKTPOMATHUTHOMN

WHAYKIOUN

bub6mmorexa [{OK
https://m.edsoo.ru/ff0cal 50
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NHnyKTUBHOCTD. SIBIICHME
camouHaykiuu. IJIC caMOMHAYKIIUH.

bubmmorexa [IOK

8 DHeprus MarHUTHOTO TOJISl KaTyIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DIIEKTPOMAarHUTHOE T0JIe
TexHuueckue yCTpOMCTBA U UX
MPUMEHEHUE: MMOCTOSSHHBIE MArHHTHI,

9 AIIEKTPOMATHUTHI,

JIEKTPOJIBUraTENb, YCKOPHTEIH

3JIEMEHTAPHBIX YACTHIIL,

WHIYKIIHOHHAS TIeYb

O6o6marmuii  ypok  «MarautHoe bubnuorexa [JOK

10 noJie. DNEeKTPOMarHuTHasi MHAYKLHS» https://m.edsoo.ru/ff0cab82
Kontponbnast pabora 1o  Teme

11 «MarnuTHOe ToJe. brbmiorexa LIOK
DNeKTPOMAarHUTHAS WHIYKITHSD https://m.edsoo.ru/ff0cad58
CBOOOIHBIE MEXaHHYECKHE
KoJIeOaHusl.

12 ["apmonnueckue bubnnorexa [JOK
KoJeOaHwmsl. VYpaBuenue https://m.edsoo.ru/ff0caf06
TapMOHHMYECKHUX KOJIeOaHUH.

[IpeBparienue sHepruu
JlaGopaTtopHnasi pabota
3 «HMccnenoBanre 3aBUCUMOCTH

nepuojaa MajbIx KoleOaHHii rpy3a Ha
HUTH OT JJUHBI HUTH U MAcChl Ipy3a»
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KonebarenbHbin KOHTYD.

CBo0OoHBIE AJEKTPOMAarHUTHBIE

14 KoJeOaHus B HJicaTbHOM bubmuoreka [JOK
K0J1e0aTeJIbHOM KOHType. AHajorus https://m.edsoo.ru/ff0cb820
MEXTY MEXaHUIEeCKUMHU u
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyna ToMmcoHna. 3akoH

15 COXPaHEHUsI SHEPTUH B UJIE€ATbHOM bubmorexa TIOK
KOJICOATEIBHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
IIpencraBnenue 0  3aTyxarolIMX
KOJICOAHUSX. BriHyX1eHHBIE

16 MEXaHHYECKHE KOJIeOaHHUsI. bubmuorexa [IOK
PesonaHc. BEIHYK/ICHHBIC https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHUs
[Tepemennb ToK. CUHYCOMIATBHBIN
IIEPEMEHHBIN TOK. MOIHOCTh

17 MePEMEHHOTO TOKa. AMITUTYTHOE U Bubnmorexa IIOK
JENCTBYIONIEE 3HAYEHUE CUITBI TOKA M https://m.edsoo.ru/ff0cbd34
HaATNPSDKEHUS
Tpanchopmarop.

13 [IpousBonacTBO, mepenadya H
noTpedyieHue  AIIEKTPUYECKON
SHEPIUn
VYerpoiicTBo u IIPaKTUYECKOE

. pUMEHEHNE AIIEKTPUYECKOTO Bu6morexa [IOK

3BOHKA, TeHeparopa MEepPEeMEHHOTO
TOKa, JIMHUH 3JIeKTponepeaady

https://m.edsoo.ru/ff0cc324
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DKOJIOTUYECKUE PUCKU ITPU

20 IIPOU3BOJCTBE JIEKTPOIHEPTHUH.
KynpTypa ncnonszoBanus
3JIEKTPOSHEPTUH B OBCEAHEBHON
KU3HU
MexaHuyeckue  BOJIHBI,  YCJIOBHS
aCIPOCTPAHEHHS. [Tepuon.
21 I()ZKO pOCTLp aCIIPOCTPAHEHUS U ,[I[)HI/IHa Bubmorexa LIOK
p pactipoctp https://m.edsoo.ru/ff0cca54
BOoNHBL. [lomepeuHble U MpoOJOJIbHBIE
BOJIHBI
3Byk. CkopocTb 3Byka. ['pOMKOCTBH bubnmnoreka [JOK
22 3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX
23 CBOKCTBA U CKOpOCTh. [[IKkana Brbmorexa [IOK
7eKTPOMArHHTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
[IpuHUMIBI ~ paguoCBA3W U
24 TEJICBUJICHUS. Pa3Butue
cpeacTB cBs3U. Paanonokanus
Kontponbhas pabota «Konebanus u bubnnorexa [JOK
25 BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssiMonuHetHOE  pacIpOCTpaHEHHE
26 CBETa B OJTHOPOJIHOM cpejie. Bu6imorexa LIOK

ToudeuHbI1 UICTOYHUK cBETaA. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350
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OtpaxkeHne  CcBeTa.  3aKOHBI
oTpaxkeHust cBera. [locTpoenue

bu6mmoreka [JOK

27 .
U300paxeHUH B ILUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenune CBETA. [Tonnoe
BHYTPCHHEC OTpaXKCHUC. Bubimoreka HOK
28 >
[penenbrbin yrox HOIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHUS
29 JlaboparopHas pabota «3mepenue bubnnorexa [JOK
IOKa3aTeiIs IPEIOMIICHUA CTEKIIay https://m.edsoo.ru/ff0cd67a
Jlunzel. [locTpoenue uzoOpakeHUil B
30 nuH3e. PopmyJia TOHKOU JIMH3HI. bubmuorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlaGopaTtopHass  pabota
31 «HccnenoBanne
CBOWCTB M300pakeHuil B
JTUH3AX»
Hucnepcus CBETa. CroxHbIA
coctaB Oemoro cBera. IIBerT.
32 JlaGopaTopHas pabora
«Habnronenue qucnepcuu cBeTa»
HNuTtepdepentus cBera. udpakmms bubmmotexa [JOK
33 cBera. JludpakuronHas peniéTka https://m.edsoo.ru/ff0ced22
14 ITonepedHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK

HOJ'I}IpI/IL’»aI_II/I}I CBETa

https://m.edsoo.ru/ff0cf02e
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OnTnueckue nTpubOpsl U yCTPOMCTBA U

35 yCIJIOBUS UX O€30MacCHOr0 NPUMEHEHUS
['panutbr MIPUMEHUMOCTH

36 KJIACCUYECKOU MEXaHUKH. BuGuorexa [IOK
TlocTynatel  crienuanbHOW  TeOpHHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENHHOCTH

37 OIHOBPEMEHHOCTH. 3amenneHne Bubnmorexa IIOK
BPEMEHH 1 COKPALLICHHE [UTHHBI https://m.edsoo.ru/ff0cfa42
DHeprus u HAMITYJIbC

33 PENSTUBUCTCKON  yacTUlbl.  CBs3b bubnnorexa [JOK
Macchl C JHEPIMEH M HMMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
OHeprus nokos

39 KoHTtponbHas pabora «OnrTuka. bubmuoreka [JOK
OCHOBBHI CIEITUATTBHON TEOPUHU https://m.edsoo.ru/ff0cf6£0
OTHOCUTENIHOCTHU»
®otonbl. Popmyna [lnanka. DHeprus bubnmoreka [JOK

40 U UMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTkpbITHE u HCCIIEIOBAHUE

41 dororddekra. OnbiTer A. T bubnmorexa IIOK
CToneTosa https://m.edsoo.ru/ff0cffc4
3akonbl porodddekra. YpaBHEHHE

42 DunmTerHa 11 GoToddpexTa. Brbmorexa [IOK

«Kpacnas rpanuna» porosrddexra

https://m.edsoo.ru/ff0d015¢e
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Hasnenue csera. Ombrter I1. H.

43 JleGenena. XuMuueckoe JACUCTBHE Brbmmotexa LIOK
CBeTa https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTpONCTBA U
MpPaKTUYECKOEe  IPUMEHEHHE:
44 ¢dorosnemMeHT,  (GoOTOOATUHK,
COJTHEYHast Oarapes,
CBETOJIMO/T
Penrenne 3agauy mo teme «DJIEMEHTEHI bu6nmoreka [JOK
45 KBAaHTOBOM OITHUKI) https://m.edsoo.ru/ff0d0302
Mogxens atoma Tomcona. OnbBITEI
46 Peszepdopaa no paccesnuro a-yactu bubmorexa HOK
POopA p e https://m.edsoo.ru/ff0d091a
ILnanerapnas Mmozenp aTomMa
bu6nuoreka [JOK
47 Tloctynatst bopa https://m.edsoo.ru/ff0dOafa
Wznydyenne u morsomeHue (GpoToHOB
Mpyu MEepexoJe aroMa ¢ OJHOTO bubnnorexa [JOK
48 .
YPOBHSA JHEpPruM Ha Apyrou. Bujsl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
49 BosHOBBIE CBOMCTBA YacTHUIL. BOIHEI bubnuorexa [JOK

ne Bpowns.
KopIy cKyIsspHOBOJIHOBOM
Jyalu3M. CrioHTaHHOE u

BBIHY>KICHHOC NU3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8
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50

OTKpbITHE PAANMOAKTUBHOCTU. OTBITHI
Pesepdopna 1o OTpeIeNICHUI0
COCTaBa PaIMOAKTHBHOTO M3TyUCHUS

bubmnoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsonctBa  anb(a-, oera-,
raMMau3TydeHus. Bnusaue
PaJMOAKTUBHOCTH HA JKHBBIE
OpraHU3MBbI

52

OTKpHITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacmna.

DINEKTPOHHBIM W TO3UTPOHHBIM
Oerapacnan. 'aMMa-uzinyyeHue

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKIOHOB B SIpE.
Snepusle  peakumu.  SaepHbIM
peakTop. [TpoGnemsr,
IEPCIIEKTHBBI, 3KOJIOTHYECKUE
ACTIEKTHI SEPHOM SHEPTETUKH

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo bl HaOMI0IeHUS U
PETUCTPALIMU IEMEHTAPHBIX YACTHII.
Kpyrastit cton «@yHaameHTalbHbIe
B3aUMOJENCTBUS. EIMHCTBO
(pU3MIECKON KapTHHEI MUPa»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heba. CosBesnus,
APKHE  3BE3AbI,  IUIAHETHI,  UX
BuauMmoe aBmkeHne. ComHeuHas
cHcTeMa
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56

Couuie. CoHeuHast akTUBHOCTD.
HUcrounuk sueprun CoJHIIA U 3BE3]]

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHKU. 3BE3/IbI IIABHOM
OCJIENOBATENLHOCTH. BHYTpeHHEE
crpoenue 38e31. CoBpeMEHHbIE
IpEICTABIEHHUS O IPOUCXOMKICHUH U
sposironu COJTHIIA U 3BE3]T

58

Mueuns [TyTs — Hama [anakruka.
[Tonoxxenne n nBuxkenue ConHua

B [anmakruke. [Nanaktuku. YepHbie
JBIPBI B IAPAX TajJaKkTHK

59

Bcenennas. Pasberanue rajgakTuk.
Teopust bosbiioro B3peiBa.
PenukToBOE H3yYeHueE.
MeraranakTuka

60

Hepemennsie mpoGieMbl aCTpPOHOMUU

61

Kontponbnast pabora «IIEMEHTHI
ACTPOHOMMUHU U aCTPOPHUUKID)

62

O6o6matomuii ypok. Ponb ¢usnuku
U aCTPOHOMHHU B HKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLMAJIbHOH U
ATHYECKON cdepax AesITeIbHOCTH
YyeJioBeKa




63

O6oOmaromuii ypok. Ponp u mecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

Ob6o6maromuit ypok. Posb

dusnueckoit TEOpUHU B
(GOopMHpPOBAaHUU TPEACTaBICHUN O
¢u3uueckoil kapTHHE MUpa

65

O6o6maromuit ypok. Mecto
¢bu3nueckoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHbIX MPE/CTaBICHUN
0 npupojie

66

PesepBHbIil ypok. MarautHoe mnouie.
DIEKTPOMAarHuTHAas UHAYKIHS

67

PesepBHbIil YPOK. OnTuxka.
OcHOBBI  cHEIMAIBHON  Teopuu
OTHOCHTEIIEHOCTH

68

Pesepnbiit ypok. KBantosas ¢usuka.
DneMeHTBl aCTPOHOMUU U
acTpopU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIA1 YHEHUKA

. ®usuka, 10 xmacc/ KacbsHoB B.A., OOmecTtBo ¢ orpaHu4eHHOMN
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

. O®usuka, 11 wmacc/ KacbssHoB B.A., OOmiecTtBo ¢ oOrpaHu4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiectBo «M3aaTenbcTBO

«HpOCBeHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Iporpamma kypca ¢puszuku ais 10—11 knaccos. bazoBslii ypoBeHb (aBTop B.

A. KacbsiHOB)

YMK «®usuka. 10 knacc. ba3oBelii ypoBEHb»

1. ®uszuka. 10 wmacc. ba3oBwlii  ypoBeHb. YUYEOHHUK C DJIEKTPOHHBIM
npuioxxenueM (aBrop B. A. KacesHOB).

2. ®uszuka. 10 knacc. bazoBeiii ypoBeHb. Meroaudeckoe nocobue (aBTop B.
A. KacbsaHOB).

3. ®uzuka. 10—11 xnaccel. ba3oBelil ypoBeHb. TeTpaap aisa 1abopaTopHBIX

pa6ot (aBTopsl B. A. KacestHoB, B. A. KopoBuH).



4. ®uznka. 10—11 knaccel. ba3oBeiii ypoBeHb. KoMIulekT Terpanedt s
KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

5. ®uzuka. 10 kiacc. JlugakTuueckue KapTouku-3aaanus (aBTopsl M. A.

Vmakos, K. M. YiakoB).

YMK «®uzuka. 11 kiacc. bazoBblil ypOBEHbB»

1. ®uzuka. 11 kmacc. ba3oBblii  ypoBeHb. YUYEOHHUK C DIIEKTPOHHBIM
npuioxenueM (aBrop B. A. KacksHOB).

2. ®uzuka. 11 knacc. bazoBeiil ypoBenb. Meroaudeckoe nocobue (aBTop B.
A. KacpsaHOB).

3. ®uszuka. 10—11 kmaccel. bazoBeril ypoBens. TeTpaap nis mabopaTopHbBIX
pa6ot (aBTopsl B. A. KacesiHoB, B. A. Koposun).

4. ®uzuka. 10—11 knaccel. ba3oBwiii ypoBeHb. KoMiuiekT Terpanedt st
KOHTpPOJIbHBIX padoT (aBTopsl B. A. KacesiHos, . B. Urpsmios).

5. ®usuka. 11 kinace. unaktudyeckue KapTouKu-3aaanus (aBTopsl M. A.

VYmakog, K. M. Yiiakos).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChI

CETH

UHTEPHET

1 http://nsportal.ru - conmanbHas ceTh pabOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢u3uka B 1IKoJeE.



3 http://festival.1september.ru/articles/ - pecTuBanb negaroruyecKux uaen

«OTKpPBITBII YPOK».
4 http://www.fizika.ru/ - caiiT nis yuureneit GU3MKU U UX YIYEHHUKOB.

5 http://www.physics.ru/ - maTepuaibl 1o GhU3UKe.
6 www . ege .edu.ru - unpopmarmonHslit nopran EI'D.

7 http :// school - collection . edu . ru / - enunas komiexuust [{OPos
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