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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMI K pe3yibTaTaMm
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, npeacraBieHHbIX B GI'OC
COO, a Ttakxke ¢ yu€troMm (enepanbHOil pabouyel TporpaMmbl BOCIUTAHUS U
KOHIIENIMU TpenojaBanus ydyeOHoro npenmera «®duszuka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peANU3YIOIINX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Copnepkanue mnporpaMMmbl MO (U3MKE HaMpaBleHO Ha (GOPMHUPOBAHKE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydaronuxcss 10-11 xkmaccoB mpu
oOyueHun ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IEITEILHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeJAMETHBIM pe3yJbTaTam
o0y4eHHUs, a TaKKe€ YYUTHIBAET HEOOXOJUMOCTb peaTu3alMu MEKIPEIMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-HAYyYHBIMM Y4E€OHbIMU Tpenmeramu. B Heit
OTIPEENSAIOTCS OCHOBHBIC 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPETHEro OOIero
00pa3oBaHusl, TJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIC,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

* IJTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (U3MKKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI 1O rojamM O0y4YeHUS;

« coJiepkaHue yueoHoro npeamera «Dusnka» mo rogaM 00ydeHus..

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyNHas B
KauyecTBe y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUI 00 okpysxarorem Mupe. [IIKombHBIN Kypc GU3HKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTeCTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3NUECKUE 3aKOHBI
JieKaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
npuMeHeHne (QU3MYeCKWX 3HAHMM  OMNpEAeNIeT XapakTep MW Pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCa, TMOJYYEHHS] HOBBIX MaTEpPHalOB C 3aJlaHHbIMU CBOMCTBAMH U JAPYTHUX.
N3yuenne  (u3ukum  BHOCHUT  OCHOBHOM  Bkjiax B (OpPMHpPOBAHUE
€CTECTBEHHOHAYYHON KapTHUHBI MUpa OOydyaroluxcsi, B (popMupoBaHUE yMEHUU
OPUMEHSATh HAyYHBI METOJ TMO3HAaHUS TMPU BBINOJIHEHHUM HWMHU Yy4eOHBIX
HCCIIETOBAHMM.



B ocHOBy kypca ¢usmku mjis ypoBHS cpefaHero ooOmero oOpa3oBaHUs
MOJIOKEH ps UAEH, KOTOPhIE MOXHO pacCMarTpuBaTh KAaK MPHHIMIBL €ro
MOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH Kype SIBISETCS JIOTHUYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX pa3leioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0bequHEH BOKpYr ¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dopMupoBaHUE MPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmuzanusi mpenrnonaraeT HUCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIUana (hU3MUECKONM HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM O0OIIECTBAa, a TakKkKe C MHPOBO33PEHUYECKHMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoes  npuxnaownoti  uanpasnennocmu. Kypc @usuku —mpesmnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKUX U TEXHOJIOTMUECKUX MPHIIOKECHHUU
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoeuzayuu peamusyeTcs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYXIeHUS
po0JieM paMOHAIBHOTO PUPOIOTIONH30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaAaMHU Kypca (PH3MKHM Ha YpPOBHE CPEIHETO OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu ((HhopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTPOCHHS (HU3UUECKOM TEOPHH, posid (PyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TCOPHH, IS OIHWCAHUS €CTCCTBEHHO-HAYYHBIX SIBIICHUH W
MPOIIECCOB).

CHCTeMHO-CATENHPHOCTHBIN TIOIX0 B Kypce (PH3WMKHM peamu3yeTcss MpexKIe
BCEro 3a CYET OpraHU3alUK IKCIICPUMEHTATHHOU ACSITEIHHOCTH O0YUYarOIIUXCH.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme no (usuke oO0beIMHEHBI B OOIIUM CIHCOK YYEHUYECKHUX
MpaKTUYECKUX padoT. BrigeneHne B ykazaHHOM TEepedHe J1abOpaTOPHBIX padoT,
MPOBOIMMBIX JUISi KOHTPOJII M OIEHKH, OCYIIECTBIISETCS YYaCTHUKAMH
0o0pa3oBaTeNbHOTO Tpollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHust kabunera Qusuku. Ilpu »3TOM obOecrieunBaeTCsi  OBJAJIEHUE
OOyJaroNMMUCS yYMEHUSMU TPOBOIUTH KOCBEHHBIC W3MEPEHHMS, HMCCIICOBAHUS



3aBUCHUMOCTEH (U3NYECKUX BEJIUYUH M TIOCTAHOBKY ONBITOB IO IIPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHUE yIEIseTCsl PEIICHUIO paCUETHBIX U KaUeCTBEHHBIX 3a71a4.
[Ipu 3TOM A1 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3a/1a4u C SBHO 3aJJaHHOU
¢usznyecKkol MOZENbI0, TO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasziefla Kypca, TaK U MHTETpUPYs 3HAHHS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHus Ha
00OBsACHEHHE TMpOTeKaHUsi (U3MYECKUX SBJICHUA W TPOLECCOB B OKpPYXKaIOIIEH
KHU3HU, TpeOyrtomue  BbIOOpa  (U3MUECKOM  MOJeNd  JAfs  CHUTYyalluH
NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa.

B cootBercTBuu ¢ TpedboBanusmu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0OecneyeHn0 y4eOHOro mpouecca 0a30Bblii ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero ooiero oOpa3oBaHMs JODKEH HM3y4yaThCsl B YCIOBHUSIX IPEIMETHOTO
kaOWHeTa (PU3MKU WIM B YCJIOBHSIX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAy4YHOro 1ukia. B kabuHere (pU3MKHU OHKHO OBITH HEOOXOJIUMOE
nabopatopHoe OOOpyNOBaHUE MJii BBIIOJHEHHUS YKa3aHHBIX B IPOrpaMMe [0
(u3MKe yUEeHUYECKUX NMPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHuUE.

JleMoHCcTpallMOHHOE  00OpynoBaHuE (QOPMHUPYETCS B COOTBETCTBHM C
MPUHIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAET MOCTAHOBKY
NEPEUYUCIIEHHbIX B HporpaMMe 1Mo (U3HMKEe KIIOUYEBbIX JEMOHCTpalUil s
UCCJIEIOBAHMSI  M3Y4YaeMbIX SIBJIGHUA M  IPOLECCOB, OMIIUPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe o0O0OOpyJOBaHUE MJI YYCHUYECKUX MPAKTUYECKUX padoT
(dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeunBaeTcs B pacyére
OJIHOTO KOMIUJIEKTa Ha JABYX oOydarommxcs. TeMaTudeckue KOMILIEKThI
71a00paTOPHOTO O0OpPYAOBAHUS JOJDKHBI OBITh TMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuil.

OCHOBHBIMHU TICJIIMHU U3y4eHUS PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

- popMupoBaHuEe UHTEpEcCa M CTPEMJICHUS OOYy4YaloIUXCAd K Hay4YHOMY
U3YYCHUIO TPUPOABI, Pa3BUTUE HMX HWHTEUIEKTYaJbHbIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

* pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POPMUPOBAHUE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPY KAIOUIUM SIBIICHUSM;

- hopMupoOBaHME HAYYHOTO MHPOBO33PEHUS KaK PE3yJIbTaTa U3yUYEHHUs OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

- hopmupoBaHre yMEHUH OOBSACHATH SBICHUS C  HUCHOJB30BAaHUEM
(Gu3HUecKUX 3HaHUM 1 HAYYHBIX JOKA3aTeIbCTB;



- hopMHupoBaHUE TPEACTaBICHUM O ponu (U3MKK AN Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne ATUX Iiesied 00ecreurBaeTCsl PEIIeHUEeM CIEAYIONNX 3a/1ad B

mpolecce u3ydeHus Kypca GU3NKH Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

* IPHOOpPETEHNE CUCTEMBI 3HAHUN 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYas MEXaHUKY, MOJEKYSIPHYIO  (PUBHKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- hopMHupoBaHHE yYMEHUW MPUMEHITh TEOPETHUYECKUE 3HAHUS  JJIS
OOBSICHEHUSI (PU3MYECKUX SBJIEHUN B TPUPOAE U JUIS [PUHITHS
IPAaKTUYECKUX PEUICHUH B MOBCEAHEBHOM KU3HH;

* OCBOGHHE CIIOCOOOB pEIICHUs pa3IM4YHBIX 3a7ad C $BHO 3aJaHHOU
(¢u3nueckol MOJENbI0, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3gaHue GU3NUEeCKO MOJENH, aJIEKBATHOW YCIOBUSIM 3a]1a4H;

* IOHUMaHUE (PU3NYECKUX OCHOB W NPUHLHUIIOB JAEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TE€XHOJIOTMYECKUX NPOLECCOB, UX BIMSIHUSA HA OKPYKAIOIIYIO
cpeay;

* OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEICHUA
(¢u3nyecKux HKCHEPUMEHTOB, aHAIM3a U HUHTEpIpeTaluu HHPOpMaIuy,
ONPENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO pPE3yJIbTaTa;

* CO3JIaHME YCIIOBUU ISl Pa3BUTHS YMEHHUM MPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPYECKOU IESITENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mnporpaMme Mo (U3MKE NEpeueHb JTa0OpaTOPHBIX M
NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JaeT BBIOOD
MpOBEICHUS J1a0OpaTOPHBIX pabOT M OMBITOB C YYETOM HWHAUBUAYAIbHBIX
0COOEHHOCTEHN 00yJaromuxcs.

COJAEPKAHUE OBYYEHUS

10 KITIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'0 MO3HAHUSA
®u3snka — Hayka o npupoje. Hayunbie MeToAbl MO3HAHUS OKPYKAKOIIETO
mupa. Poib skciepuMeHTa U TEOpUM B MIPOLIECCE TO3HAHUS TPUPO/IBI.
OKCHEepUMEHT B (PU3HKE.



MonenupoBanue (u3HUecKUX sSBIEHUN U TporeccoB. HaydHble TUIOTE3bI.
duznveckue 3aKOHbBI U TEOPUH. | paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMHM COBPEMEHHOM HAyYHOM KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W UU(POBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpPOCTh (CpeIHSs] CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MAaTEepUabHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAMHAT.
CroxeHue nepeMenieHnui U CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, MyTH H
NepEMEILCHNS] MaTEPUATIbHON TOUKU OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonuHenHoe  nBuxkeHue. JIBH)KEHHME  MaTEpUaJIbHOM  TOYKH IO
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTh. [leprnoa u yactora obpaiienus. [{eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue YCTPONCTBA U TMPAKTHUUECKOE MPUMEHEHUE: CIHIOMETP,
JIBI)KEHUE CHAPSOB, LIEMHBIE U PEMEHHBIE MTEpEIavu.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILIFOCTPAlUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yueHne HEpaBHOMEPHOTO ABMKECHHS C LIEJIBIO ONPENEJICHUS] MTHOBEHHOMU
CKOPOCTH.



HccenenoBanue COOTHOLIEHUSI MEXKy IYTSIMU, TPOMAEHHBIMU TEJIOM 3a
MOCJIEN0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPH PaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  HeroToHAa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uunu cuil. Bropoil 3akoH HeroToHa
JUI MaTepUajIbHOU TOUKU. Tpetnit 3akoH HproToHa 111 MarepuabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tsoxkectu. IlepBag kocMmuyeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, ckoyibkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIBXKEHUS U cuiia TpeHus nokos. KoadduuueHt tpeHusl.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaimieHus. [limedo cuibl. YcioBus
paBHOBECUS TBEPIOIO TEIIA.

TexHH4eCcKkrue YCTPOWCTBA M TMPAKTUUECKOE NPUMEHEHUE: TOAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIIUX TEJ.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAOIIUMX B IPYXKUHE U
pE3UMHOBOM 00pasiie, OT uX JAehOpMAaIIHH.

HccnenoBanre yclOBUM pPaBHOBECUS TBEPAOIO TENA, HUMEIOIIETO OCh
BpALLCHUS.



Tema 3. 3aKonvl cCOXpaneHus 6 MexaHuke

HNmiynbc MaTepuaibHON TOYKH (T€a), CHCTEMbBl MaTEPHAIIBHBIX TOYEK.
HMITynbC CHIIBI 1 U3MEHEHHUE HMITYJIbCA TeJa. 3AKOH COXPAHEHMSI UMITYJIbCA.
PeakTuBHOE NBMKECHHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass »Hepruss MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KMHETHYECKOW YHEPTUH.

[ToTennmansHas DHEPTHUS. [ToTeHumanbHast SHEprus yIpyro
nedopMupoBaHHOM  mpyxuHbl. lloTeHumanbHas dSHeprus Tena  BOMM3H
ITOBEPXHOCTHU 3EMIIH.

[ToreHunanbHble W HENOTEHUUalbHble  cwibl.  CBsi3b  paboOTHI
HEIOTEHLIMAIBHBIX CUJI C UBMEHEHUEM MEXAHUYECKON SHEPIUU CUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyecknue yCTpOMCTBA W IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIUATILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomol

N3yyenue aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEpPrHH
TeJIa Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBWKCHUS U
B3aUMOJICCTBUS YaCTHUI[ BellecTBa. MOJEIN CTPOCHUS Ta30B, XKUIKOCTEH W
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3mepsl MmoJiekyn. KomnuectBo BemecTBa. [locrossHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. [llkama temneparyp
Llenbcus.

Mopens UEATbHOTO rasa. OcHoOBHOE YPaBHEHHE
MOJIEKYJIIPHOKMHETUYECKON TEOPUHU HACATbHOTO ra3a. AOCOJIOTHAs TeMIlepaTypa



KaK Mepa CpelHEeW KHMHETHUYECKON SHEpPrHH TEIIOBOrO JBHYKEHHs YacTHL] rasa.
[llxana Ttemneparyp KenbBuna. ['a3oBble 3akoHBl. YpaBHeHHE MeHneneeBa—
Knaneitpona. 3akon [JanpToHa. M3omponecchl B UACanbHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BenlecTBa. ['paduueckoe mpejcTaBieHUE U30IMPOIIECCOB: U30TEpMa,
n30xo0pa, n300apa.

TexHHUYecKue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECUHEHUH.

OnbIThl 10 TU(PPY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMOJECHCTBUA.

Monens, HuTIoCTpUpyIoIIas IPUPOAY AABJICHUS Ia3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHHWE COCTOSIHUS HACATbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Omnpenenenne Macchl BO3JyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXTY MapaMeTpamMu COCTOSIHHS pa3peskeHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku
TepMmoanHaMuueckass cucremMa. BHYTpEeHHssI dHEprus TEPMOAWHAMHYECKON

CUCTEMBI U criocoObl €€ u3MeHnenus. KonuuectBo TemnoTel U padbota. BHyTpeHHss
SHEPIrus  OJHOATOMHOIO  HWJACAJIBHOrO  rasa. Buasl  Temionepenadu:
TEIIONPOBOJIHOCTh, KOHBEKIIUSA, U3JIydeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosnuecTBO TEmIOTHI NpH TEIIIONEpeaaye.

[Tonsitue 006 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHrne TEpBOro 3aKOHAa TEPMOJAMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOJIE.

TermoBble  mammHbl.  [IpUHOMOBL  OEHCTBUS — TEIUIOBBIX — MAIIUH.
[IpeoOpa3oBanus SHEpruu B TEIJIOBBIX MamuHax. KoadduuueHT mone3Horo
nectBus TemwtoBo mamwuHbl. [{ukn KapHo m ero kosdduimeHt mose3Horo
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOopaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEH SHEpPruu Tejla MPU COBEPILICHUM PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeiaye.

OneiT mO0 anamabaTHOMYy PpACIHIUPEHUI0 BO3AyXa (OMBIT C BO3MYIIHBIM
OTHHBOM).

Mopnenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u konjaeHcanus. Mcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEJIbHASL BJIXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrammueckne u amopdHbie Tea. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctawuibl. CoBpemMeHHble MaTtepuansl. [lmaBnenue wu
KpUCTaJUIU3anus. Y iefibHas TerioTa miasieHus. Cyoaumarnus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckue yCTpoOHCTBA W NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUU TMOJYYEHUSI COBPEMEHHBIX MaTepHUaliOB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npv NoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmnronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoanHamMuka
Tema 1. Inekmpocmamuka
DnekTpu3alus Teld. OJeKTpudYecKuid 3apsia. JBa Buga 3IEKTPUUECKUX
3apAnoB. [IpOBOJHUKM, OUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXPAHEHMS
AIEKTPUUYECKOTO 3apsiia.



BsaumogeiictBue 3apsnoB. 3akoH KyioHa. ToueuyHbIi 2IEKTPUYECKUI 3apsil.
Onexktpuyeckoe mone. Hanpsok€HHOCTH  3nekTpudeckoro moiis.  [IpuHnumn
CYyHEPHO3ULHNH 3IEKTPUUECKUX MOJeH. JIMHMM HAnpsHpKEHHOCTH 3JIEKTPHUYECKOTO
HOJISL.

PaGora cumm  amekrpoctatmdeckoro  moisis.  [lorennman.  PasHocTh
MOTeHUHAIOB. [IpOBOMHHMKM W JUANEKTPUKUM B  DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnekTpoémMkocTb. KoHaeHcaTop. DNeKTpOEMKOCTh IIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckue yCTpoMCTBA M NPAKTHYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AJIEKTPOMETpP, 3JEKTPOCTATHUUECKAasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anMopencTBre HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAau
IJJACTHH, PACCTOSHUSI MEXKIAY HUMU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax
DJIEKTPUYECKHI TOK. Y CJIOBUS CYILIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.

HUcrounukn Toka. Cuna Toka. [IIoCTOSIHHBIN TOK.
Hanpsbxkenue. 3akon OMa 17151 ydacTKa LETH.
DJIEKTPUUECKOE COMPOTUBJICHUE. YJIEIBHOE COMPOTUBICHHUE BEUIECTBA.
[TocnenoBarenbHOE, MapalIEIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOIHUKOB.
PabGora oanekTpuueckoro Toka. 3akoH Jxoyms—JleHua. MouHOCTb
BJICKTPUYECKOTO TOKA.
DNEeKTPOJBIXKYIAsA CHUJIAa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3akoHn Oma JiJ1s MOJTHOM (3aMKHYTOM) 35iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHMeE.
DJIEKTpOHHAs MPOBOAVUMOCTD TBEPIBIX METaJIOB. 3aBHUCUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.
DNEeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.



[TorynpOoBOTHUKM. CobcTtBeHHass W TOpHUMECHas  MPOBOIUMOCTD
MOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTpUYeCKHd TOK B  pPAacTBOpax M paciulaBaXx  AJIEKTPOJIMUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

OnekTpuyeckuid TOK B raszax. CaMOCTOATENBHBII M HECAMOCTOSTEIbHBIN
paspsaa. Monunus. 11na3zma.

TexHUYecKue yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, HCTOYHMKH TOKA, OJJIEKTpOHArpeBaTelIbHblE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOJHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIPOTHBIICHUS LWJIMHIPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOLIAM MONIEPEYHOIO CEYEHUS U MaTepHaa.

CMelaHHOE COEIMHEHNE TPOBOIHUKOB.

[Ipssmoe w3MepeHHe DSIEKTPOABMXKYyIIeW cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomwl 3yuenue

CMEIIAHHOTO COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIEKTPOABMKYILEH CHIIBI MCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONIPOTHUBJICHUSI.

HaGmronenue amextposusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 6a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OMONOTHUH, XUMUH, reoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJO0B HAYyYHOTO
MO3HAHUS: SIBJIEHUE, Hay4YHbIH (pakT, rumotesa, (u3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHUCTEMbl YpaBHEHM, JHUHEWHas (YHKIIHS,
napabona, runepbona, uX rpaQuKd U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.



buonoeus: mexanmdeckoe IBWKEHUE B KUBOU mpupone, auddy3us, ocMoc,
TEIJIO00OMEH JKHUBBIX OPTaHW3MOB (BUIBI TEIUIONEPEaAaUr, TEIIOBOS PABHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: AUCKPCTHOC CTPOCHUC BCIICCTBA, CTPOCHHUC ATOMOB N MOJICKYJI, MOJIb
BCIICCTBA, MOJIAApHAA MaAcCCa, TCIIJIOBBLIC CBOMCTBA TBépIH)IX TCJI, }KI/II[KOCTeﬁ u
ra3oB, O9JICKTPHUYCCKHC CBOMCTBA MCTAJJIOB, JJICKTPOJIIMTHUYCCKAA JAUCCOLMALINA,
rajilbBaHHKa.

I'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABMXKEHUH C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOALIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M ApPYrHE), JBUTaTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, OBITOBOW XOJIOAWJIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
IIOJIyYEHHsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe nonie. I1eKmpoOMaZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuTHL.  B3anMoAencTBHME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOW uWHAyKUuu. llpuHnun cynepno3nnuu
MAarHATHBIX MOJIeW. JIMHMKM MarHuTHOM MHAYKUIMHM. KapThHa JMHWI MarHUTHOM
WHYKIHWH NOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHOe 1OJ€ TPOBOJHMKA C TOKOM. KapThHa JMHHUN WHIAYKIUU
MAarHuTHOTO TOJI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKKA ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HarpaBjieHue. J{BKeHre 3apssKeHHOW YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunibl Jlopenia.

SIBnenue dneKTpOMarHUTHOW MHAYKUMHU. IIOTOK BekTopa MAarHUTHOU
MHAYKUUU. OJIEKTPOABWKYINAS CHJIAa HWHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu Qapanes.

BuxpeBoe »anekTpuyeckoe Imose. OJEKTPOABMKYIAS CHJIa WHAYKUUH B
IPOBOJHUKE, IBHXKYLIEMCS TIOCTYIMATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.



NHnykTUBHOCTh.  SIBJIEHHE CAaMOMHIYKIMHU. OJIEKTPOJABUXKYINAS  CHUJa
CaMOUHIYKIIUU.

DHeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4ecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, 3JICKTPOMArHUTBI, 3JIEKTPOJBUTATENb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHI, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIUA MAarHATHOTO TTOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 37IeKTPOMarHuTHOM UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJABUKYIIEH CHIIBI HHAYKIUU OT CKOPOCTH U3MEHECHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, n1abopamopuvle pabomol I3yuenue

MAarHUTHOTO MOJISL KATYIIKHA C TOKOM.

HUccnenoBanne nAEUCTBUS TMOCTOSSHHOTO MAarHuTa HAa PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA
KonebarenprHast  cucrtema. CB0oOOIHBIE  MEXaHUYECKHE  KOJIEOAHMS.

INapmonnyeckue konedanus. Ilepuoxa, yactora, amrmuTyga M Qasza KojgeOaHH.
[IpyxuHHBI MasTHUK. MaTeMaTUYECKUN MAasSTHUK. YPAaBHEHUE TapMOHUYECKHUX
konebanwuii. [IpeBparieHue HEPTruu MPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHHUS B
UJeaTbHOM KOJIeOATeIbHOM KOHType. AHAJIOTHUS MEXAy MEXaHWYECKUMHU U
ANEKTPOMATHUTHBIMU KoJieOaHussmMu. @Dopmyna Tomcona. 3aK0H COXpaHECHUS
SHEPTUHU B UJICATHHOM KOJIEOATEILHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyK/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyX€HHbIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.



[lepemennbiii  TOK. CHHyCOMIANbHBI NEPEeMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U JEHUCTBYIOIIEE 3HAYECHHE CHJIBI TOKa U
HaIpsKECHHUS.

Tpancpopmarop. [IponsBoacTBO, mepenaya U MOTpeOICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE AIEKTposHepruu. KymapTypa
WCTIOJIb30BaHUSA SJIEKTPOIHEPTIUH B TOBCETHEBHOM KU3HH.

TexHuyeckue ycTpoWCTBA M MNPAKTUYECKOE NPUMEHEHHE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTeNbHOW CHUCTEMbI (TIPYXKUHHBIN WIH
MaTeMaTUYECKUI MasTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HabGmronenue pe3onaHnca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mOCIENOBATEBHOM COEAWHEHHH PE3UCTOPA, KaTYyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTpONepeiayu.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH TMEpUOa MaJIbIX KOJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre NEPEMEHHOrO TOKa B LEOM U3 IOCIEA0BaTEIbHO
COEAMHEHHBIX KOHEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHusi. Ilepuoa. CkopocTh
pacrpocTpaHeHus U JJIMHA BOJHEL. [lonepednbie U MPOAO0JIbHBIE BOJIHBI.
WNurtepdepenius u Auppakuus MeXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B anektpomarautHOM BonHe. CBoliCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKe€HUE, MpeJIOMJICHUE, ToJsIpu3anus, Tudpaxius,
uHTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHHIX BOJH. [[puMeHEeHrEe AIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.



TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MNPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YyJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiini MEXaHUIECKAX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJION U
4acTOTOM KOJeOaHUH.

HccnenoBanne CBOWMCTB  JJICKTPOMArHUTHBIX BOJIH: OTpaXEHHUE,
pesioMJIeHUE, MoJspu3alusi, udpaKius, nHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpgmMonuHENWHOE pPacHpOCTpAHEHHUE CBETAa B
oaHopoaHoM cpene. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne nM3o0pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yrod nojgHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cBeta. [IBer.

Cobwuparomiue 151 paccenBaOIINEe  JIMH3BIL. Tonkas
JIMH3A. DOKYyCHOE pacCCTOSHUE U ONTUYECKAS CUJIAa TOHKOM JIMH3BI.
[TocTpoeHue nzo0paxeHuii B COOUpaOIINX U paccerBarommx JuH3ax. opmyia
TOHKOM JIMH3bI. Y BEJIMUCHUE, JaBAEMOC JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOUHHKH.
VYcnoBust HAOJIIOACHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakuus ceeta. Judpakimonnas pemérka. Y cioBrue HaOIIOeHUS
[JIaBHBIX ~ MAaKCUMYMOB Opyu TMaJeHUM  MOHOXPOMATHYECKOTO  CBETa
Ha JUGPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: OUKH, JIyIIa,
¢doToarnmnapat, NpOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOUI.



Llemoncmpayuu

[IpsiMmonMHEHOE pacpOCTPaHEHUE, OTPAKEHHUE U TTPETIOMIICHHUE CBETA.
OnTudeckue MpuoOOpHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepdepennu cBera.

Habmronenune nudpakuuu ceera. Habmonenue

JIUCTIEPCUU CBETA.

[TomydyeHue cekTpa ¢ IOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaliuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMIIeHUs CTEKIIa.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuubl  NPUMEHHMOCTM  KJIACCHYECKOM  MexaHuku.  Iloctymnartsl
CIIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOYJISI CKOPOCTH CBETA
B BAKyyM€, IPUHLHUII OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAILECHUE
JUTWHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBsI3b MacChl C JHEPTUEH U UMITYJIbCOM PEJISITHBUCTCKOM YaCTULbI. DHEPIUs
ITOKOS.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBs3u 3Hepruu HOTOHA C €ro YaCTOTOM. DHEPrust
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpaBuenue DiiHmTeitHa 11 hoToddderra. «KpacHas rpanuma
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe NeCTBUE CBETA.

TexHudeckue yCTPONCTBA W TPAKTUYECKOE NPHUMEHEHUE: (POTOAIEeMEHT,
dboTomaTUMK, coTHEUHAst 6aTapes, CBETOAHNOI.



Jlemoncmpayuu

®doTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMTHETo (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -4acTHIIL.
[lmanerapuas mogzenb aroma. [loctymatel bopa. M3nyueHwe u moryoiieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOrO0 YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosnHoBbIe cBolicTBa yactull. Bonuel ne bpoitna. KopmyckyisspHO-BOJIHOBOM
Ty aJI3M.

CHnoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE IMPUMEHEHHE: CHEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne muHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocrapa
paaroakTUBHOTO u3nyueHus. CBoiicTBa anbda-, 0eTa-, raMmMa-u3IydeHusl.
Binusinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anba-pacnan. DIEKTPOHHBIN 17} MTO3UTPOHHBIN OeTa-pacma.
I"'amMan3znydenue. 3aKoH paIMOAKTUBHOTO pacnaja.

DHeprus CBS3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jleext maccsr sapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

SAnepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl W MEPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKpPBITHE NO3UTPOHA.

MeTonpl HaOIIOICHHS ¥ PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3nUecKoi KapTUHBI MUPA.



TexHuueckue yCcTpouCTBa U NPAKTUYECKOE NTPUMEHEHNE: TO03UMETpP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOLIUX YACTHII.

Yyenuueckuii 9KCNnepumMeHm, J1abopamopHble pabomol

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3zgen 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3MKH
Otanbl pa3Buths actpoHomuu. [IpuknagHoe U MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMUM.

Bun 3Bé3aHoro Heba. Co3Be3nus, sSipKUE 3BE3/bI, IJIAHETHI, UX BUIHUMOE
JBHKEHHE.

CoJiHeuHas cucTema.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/BI, UX OCHOBHBIC XapAaKTEPUCTHKHU. J(MarpamMma «CIIEKTpajbHBIM KJIacC —
CBETHUMOCTBY». 3BE3AbI TJABHOW IOCIEA0BATECIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUJISI 3BE3]l TJIABHOM ITOCIIEIOBATEILHOCTU. BHYTpEHHEE CTpOECHUE
3BE371. COBpEMEHHBIE TIPEJICTABICHUS O MPOUCXOXKICHUM U ABoJionun CoyHIA U
3BE31. DTambl >KU3HU 3BE3 .

Mneunsiit Ilyte — Hama I'anaktuka. Ilonoxenue m aBmxenne ConHna B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHBIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. Pazboeranue raimakTuk.
Teopus bonpmioro B3pbeiBa. PeMkTOBOE M3IydYeHHUE.

MacirabHast ctpyktrypa Beenennoit. Metaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJ1a30M C HMCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN AJI ONPECNICHUs MOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEeBEpHOro MOJMYIIAPHS U IPKUE 3BE3MBI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro IlyTu.

O0o0maromuiee MOBTOPEHUE

Ponp ¢u3ukn ® acTpoHOMHHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHYECKOHN cepax AesITeIbHOCTH YEJI0BEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, poib (PU3UUECKON TEOpUH
B (GOpPMHpPOBAHUU TPEACTABICHUN O (PUINYECKON KapTUHE MHpaA, MECTO
(¢u3nyecKoil KapTUHBI MUpPa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.



MexnpeaMeTHbie CBA3H

N3yyenue xkypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCymIECTBISIETCS ¢
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MATEMAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO
MMO3HAHUS: SBIICHWE, HAy4YHBIA (aKT, TUIOTE3a, (u3nUecKkas BEJIWYWHA, 3aKOH,
Teopwsi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, NU3MEPCHHE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YpPAaBHEHUN, TPUTOHOMETPUUECKUE
GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
IPOM3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMH, NPU3HAKH TOJ00MS TpPEYroJIbHUKOB,
OTIpeICJICHHE TUIOMIATHU TJIOCKUX (DUTYyp B 00BEMA TElL.

buonocusn: »nexTpuyeckue SBICHHS B JKUBOM MNpuUpoje, KojeOaTelabHbIC
JIBWKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B KMBOW MPHUPOJIE, NEHUCTBUE
pavanuy Ha >KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
T€1, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON PEIIETKH, CHEKTPaJIbHBINI
aHaJIN3.

l'eocpagpua: MarHWTHBIE TONMIOCA 3€MJIM, 3aJ€KM MArHUTHBIX Py,
(doTOCHEMKA 36eMHOM OBEPXHOCTH, NMPEJCKAa3aHUE 3eMIIETPSICEHU M.

Texunonocus: NWHUAM DBJIEKTPONEPENAy, TEHEPATOPp NEPEMEHHOIO TOKAa,
AJIEKTPOJIBUTaTeNIb, WHAYKIIMOHHASA I€4b, pajaap, PaadONpPUEMHUK, TEIECBU30P,
anTteHHa, Tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Pu3mka» Ha YPOBHE CPEIHETO OOIIETO
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO O00ECHICYUTH JOCTHIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JJUYHOCTHBIE PE3YJBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOTO npeameta «Du3nkay JOKHbBI
OTpakaTh TOTOBHOCTh M CHOCOOHOCTb OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUCHTAIlMM, TIO3UTHBHBIX BHYTPEHHHX  YOEXKICHUW, COOTBETCTBYIOIIHMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBa, PacUIMpEeHUE >KU3HEHHOTO
OTBITA U OTBITA JEATEIBLHOCTH B MPOIECCE Pealn3allii OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIIHFHOM JIEATSIFHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOU MO3UIIUN 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUMCKOrO OOIIECTBA; MNPUHATHE TPATUIIMOHHBIX
00IIIeUeIOBEYeCKUX  T'yMaHUCTHUYECKUX M JEMOKPAaTHMUYECKHUX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JCATEIBLHOCTh B HHTEPECAX IPAXKAAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CaMOYMpaBJICHUHW B 00pa30BaTENIbHOW OpraHu3aluu;

YMEHHE B3aMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
uX (QYHKIUSAMH ¥ Ha3HAYE€HHEM; FOTOBHOCTh K T'YMaHUTApHOW M

BOJIOHTEPCKON  IEATEIBHOCTH; 2) MNATPHOTHYECKOIrO

BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
[aTPUOTU3MA,; LICHHOCTHOE OTHOLIEHHWE K TOCYIAapCTBEHHBIM CHUMBOJIAM,
JTOCTUKEHUSAM

POCCUICKHMX YUYEHBIX B 00JIACTH (DU3MKH U TEXHHKH; 3) TYXOBHO-HPABCTBEHHOTO
BOCHHMTAHMSA: CQOPMUPOBAHHOCTb HPABCTBEHHOI'O  CO3HAHUS, ATUYECKOTO
MOBE/ICHUS; CHOCOOHOCTh OLICHHBATh CUTYallMI0 W TPUHUMATh OCO3HAHHbBIC
peLIeHus, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
quClie B JIEATEIbHOCTU YYEHOIO; OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOECHHE
YCTOWYHMBOTO OyAyIIero; 4) 3¢TeTHYECKOT0 BOCTUTAHUS S

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUast 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyIiero pu3n4eckon HayKe;



5) TpyaoBoro BOCHHTAHMSI: UWHTEpEC K pa3muyHbiM  chepam

poeCCUOHANTEHOM IESITEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIATh OCO3HAHHBIA BHIOOD
Oyaymien mnpodecciu © peaan30BBIBaTh COOCTBCHHBIC JKU3HECHHBIC ILIAHBI,
TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(GU3UKK Ha IPOTSHKCHUU BCEH KU3HU; 6)

IKOJOTHYECKOT0 BOCTIMTAHMA:

Cc(OPMHUPOBAHHOCTH IKOJIOTHICCKON KYJIBTYpPbI, 0CO3HAHHE III00ATEHOTO
XapakTepa SKOJIOTHUSCKHUX MPo0JIeM; IIaHHPOBAHUE W OCYIICCTBICHHUE JICHCTBHIMA
B OKPY’KaIOIIICH cpejic Ha OCHOBE
3HaHUS IICJICH YCTOWYHMBOIO PAa3BHTHs 4YEJIOBEUECTBA;  PACIIMPCHHUC OIIbITa
JESATCIIBHOCTH SKOJIOTMYECKON HAIpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 (PU3HKE; 7)
HEHHOCTH HAYYHOTO MO3HAHHUS:
c(OpMUPOBAHHOCTH MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUsA (HU3UYCCKON HAYKH; OCO3HAHUE IICHHOCTH HAYYHOM
NCATEILHOCTH, TOTOBHOCTH B IIpPOlLlECCe M3YYCHHS (PHU3UKH OCYIIECTBIATH
MPOSKTHYIO ¥ UCCIIEA0BATEIbCKYIO IEITSbHOCTh HHANBHIYAIbHO H B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHBIE yUeOHbIe AeiicTBUs ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENbHO  (POPMYJIMPOBATH W AKTyaJlW3upoBaTh  MpoOseMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE;  OIPENCIATh LEIU JESATEIbHOCTH, 3a]1aBaTh
MapaMeTpbl U KPUTEPUHU UX
JOCTUKECHUA; BBISIBJIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPHUBAEMBIX
(¢u3nueckux SIBICHUAX; pa3palaThiBaTh IUIaH pELICHUS MPOOJIEMBbI C YYETOM
aHaJM3a UMEIOIINXCS
MaTepUANIbHBIX W HEMaTEepUaIbHBIX PECYpPCOB; BHOCHUTh KOPPEKTHUBBHI B

NEATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB
LEeNAM, OLIEHMBATh PUCKH TMOCIEICTBUU ACATEIBHOCTH; KOOPJAWHUPOBATH U

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTyaJIBHOTO W  KOMOWHUPOBAHHOTO  B3aMMOJCHCTBHUS;, pa3BUBATH

KpEaTUBHOE MBIIILJIECHUE TTPU PEUIEHUU KHU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIaJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMH U METOIaMHU
duznyecKoil HayKu;



BJIAJICTh HaBBIKAMU yUEOHO-HCCIICIOBATEIBCKON M MPOEKTHON NESITEIIbHOCTH
B 00ylacTH (pM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOUCKY
METOJIOB pEIICHUS 3ajad (DU3UICCKOTO COJCpKaHUS, MPUMCHCHHUIO Pa3IMYHBIX
METOJIOB TIO3HAHMS; BIAJCTh BHJAMH JEATCILHOCTH IO ITOJIYYCHHUIO HOBOTO
3HAHWS, €r0 HMHTEPIIPETAIliH, MPEeoOpPa30BaHUI0 W TPUMECHCHHIO B Pa3IMYHBIX
y4eOHBIX CUTYyaIlHsIX, B TOM YHCJIEC MPH CO3JAaHUU YICOHBIX MPOCKTOB B 00JACTH
(GU3KMKHY; BBISIBJIATH MPUYUHHO-CIICACTBEHHBIC CBSA3M W aKTyaJlM3UPOBATh 3aj]1ady,
BBIIBUTATh THUIIOTE3y €€ PEIICHHS, HAXOIUTh apryMEHTHI I JOKa3aTelbCTBA
CBOUX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PEIICHUS; aHATU3UPOBATH
MOJIYYCHHBIC B XOJIC PCIICHUS 3aJladdl pPe3ybTaThl, KPUTUUECKHA OIICHUBATH WX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIOBUSIX; CTaBUTh H
dbopMynpoBaTh COOCTBEHHBIE 3a1a4l B 00pa30BaTEIbHON
JEATETPHOCTH, B TOM YHCJIC NP W3yYeHUW (U3UKH, JaBaTh OIEHKY HOBBIM

CUTYaIIHsIM, OIICHHBATh TPUOOPETEHHBINA OIBIT; YMETh IMEPEHOCUTH 3HAHHMS TI0

(bU3MKe B IPaKTHUECKYIO 00JIaCTh
KU3HEICATCITLHOCTH; YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOmnacTeil; BBIBUTATh HOBBIE UCH, NIPEIaraTh OpUTHHATBHBIC TTOAXOIBI

U PEIICHUS; CTaBUTh MPOOJIEMBI M 3a]1a4H, JOITYCKAIOIIHE

aNbTCPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJIYYCHHUS WHGPOpMAHNKA (PU3NIECKOTO COJICpKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IIOUCK, aHAJU3,
CHUCTEMATH3AIMI0O ¥ HMHTEPIPETANI0O WH(POpMAIMK pa3IudHBIX BHUJIOB U (opM
MPEACTABJICHNSI; OIICHWBATh JIOCTOBEPHOCTH WH(MOpMAITUH; WCITOJTH30BaTh
cpencTBa WHMOOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHM3AIMOHHBIX 3a7a4 C COOJOJEHUEM
TpeOOBaHMI SPTOHOMUKH, TEXHUKU O€30MTaCHOCTH, TUTUEHBI, PECYPCOCOEPEKECHHS,
MIPABOBBIX M ATHYECKUX HOPM, HOPM HMH(OPMAITMOHHONW 0€30MaCHOCTH; CO3/1aBaTh
TEKCTHI (PU3UYECKOTO COJICP)KAHMS B PA3IMYHBIX opMaTax C
y4€TOM Ha3zHaueHUs: HHPOPMAIMK U LIETIEBON ayJAUTOPUH, BRIOUPAst ONTUMATHHYIO
dbopMy TIpeCcTaBICHUS U BU3yaJIU3aIUH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

OCYILECTBIATh OOIIEHHME Ha YpPOKax (U3MKM U BO BHE-YPOUHOMU
NEATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CHUTyallMd ¥ CMAT4aTh
KOH(QJIMKTHL, pPa3BEPHYTO U JIOTUYHO U3JAraTb CBOIO TOYKY 3pEHHUSA C

UCII0JIb30BAaHUEM



A3BIKOBBIX CPEACTB; IMOHUMATh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM H
VHMBUAYAJIBHOU

paboThI; BHIOMPATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBUI C yUETOM OOIINX

MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUIEKTHUBA, IIPUHUMATh LEIH

COBMECTHOM AEATEIBHOCTH, OPTAHU30BbIBATh U KOOPJAWHHUPOBATH JACHCTBHS IO €€

JOCTHIKEHUIO: COCTABJIATH IJIAH AEHUCTBUM, PACIIPEAEIATh POJIA C YUETOM MHEHUMN

YYaCTHUKOB, 00CY>KJIaTh PE3yJIbTaThl COBMECTHOM PaldOTHI; OLIEHUBATh KayeCTBO

CBOETO BKJIAJIa U KAKIOI0 Y4aCTHUKA KOMAH/IbI B

o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSM; MpeajiaraTb HOBBIE MPOEKTHI,
OLICHUBATh UJECH C O3ULINU HOBU3HBI,

OPUTMHAJIBHOCTH, IIPAKTUYECKOM 3HAYUMOCTH; OCYILECTBIIATh IO3UTUBHOE
CTPATErM4eCKOe MOBEICHHUE B PA3IUYHBIX

CUTYalUsIX, IPOSABIIATH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUA Camoopranu3anus:
CaMOCTOATENIHO OCYIIECTBISATh MMO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM W aCTPOHOMHUH, BBIABISATH MPOOJIEMBI, CTaBUTb WU (POPMYIHPOBATH
COOCTBEHHbBIE 3aJ]aul; CAMOCTOSTEIbHO COCTABJIATH IJIAH PEIICHUs Pacu€THBIX U
KayeCTBEHHBIX 3a/lay, IUIAaH BBIMOJHEHUS MPAKTUUYECKOH paboThl € Y4YETOM
HMMEIOIIUXCS PEeCYypCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTECHUM; /1aBaTh
OLICHKY HOBBIM CUTYaIUsIM;
paciupsTh paMKHd Y4EOHOro NMpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;
JienaTh OCO3HAHHBIN BBIOOD, AprYMEHTUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a PEILICHUE; OIIEHUBATh MPUOOPETEHHBIN OMNBIT; CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH

(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJUICKT:
J1laBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIIaJICTh  HaBbIKAMH  IIO3HABAaTEIBLHOM  pedieKCMH KaK  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, HUX PE3YJbTaTOB U
OCHOBAaHUII;

MCIIOJIh30BaTh MPUEMBI pedICKCUH JTsl OLIEHKH CUTYaIlluH, BHIOOpa BEPHOTO
pEIlIeHUsT; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS 10 UX
CHIDKEHUIO; MPUHUMATh MOTHUBBI M @pPTyMEHTBI IPYTUX MIPU aHATIU3€ PE3YJIbTATOB
NeATEeIbHOCTH;, TPUHUMATh ce0s, MOHMMAas CBOM HEJIOCTATKM W JIOCTOMHCTBA,
NPUHUMATh MOTHUBBI M APryYMEHTHl JIPyrMX TMpPH aHAIU3E PE3yJIbTATOB
NeSTeILHOCTH;, MPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OITUOKHU.



B mporecce NOCTMKEHHS JTMYHOCTHBIX PE3YJIHTATOB OCBOSHUS MPOTPAMMBbI
mo ¢u3MKe IS YPOBHS CpPEIHEro 00Imero oOpa3oBaHUA Y OOyYarOIIHXCS
COBEPIICHCTBYETCS AYMOIIMOHATBHBIH WUHTEIUICKT, IpEeIoIararoIIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE SMOITMOHAITBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOUN SMOITMOHAIBHON CEpHI,
OBITh YBEPEHHBIM B ceOe; caMOperyJIMpOBaHUs, BKIIOYAIONIETO CaMOKOHTPOJIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBO¢ TMOBEICHHE, CIIOCOOHOCTH
aJanTHPOBATHCS K IMOIMOHAIBHBIM W3MEHEHUSM W TPOSIBISTH THOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPCHHEH MOTHBAIlUM, BKJIIOYAIONMIEH CTpEeMJICHHE K
JOCTIKEHUIO 1IEJIM U YCIeXY, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH
UCXO/JIS1 U3 CBOUX BO3MOXHOCTEH; dMMATHH, BKIIOYAIOIEH CTOCOOHOCTh MOHUMATD
OMOITMOHAIEHOE COCTOSIHME JPYTHX, YYUTBIBAaTh €ro TPH OCYIICCTBICHHUH
0011IeHHSI, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO; COIIUATBHBIX HABBIKOB,
BKJIFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJacce mpenMeTHbie pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpaA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B IIPAKTUYECKOW JIE€SITEIbHOCTH JIIOJECH; YUYUTHIBATh T'PaHULIbI
MPUMEHEHUSI  UM3YYEHHBIX  (PU3MUECKHUX  MOJCNEH: MaTepuajbHas  TOYKa,
WHEpIMalibHasl cucTeMa OTCcuY€Ta, aOCOJIOTHO TBEPIOE TEIO0, HACAIbHBIN ras,
MOJIEJIM CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJI, TOUYECYHBIN AIEKTPUUECKUN
3aps IpU perieHuu GU3NUEeCKUX 3a/1a4;

pacno3HaBaTh (U3MUECKHUE SBJIEHUS (IIPOLECChl) U OOBACHITh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOEHHUSI BEIIECTBA U
3JIEKTPOJAMHAMUKH:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJMHENHOE
JBDKEHUE, CBOOOJHOE TMaJICHUe TeJ, JBIKECHHUE TIO OKPYKXHOCTH, HWHEPIIHS,
B3auMoiercTue Ten, 1uddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHHE O0BbEMA TeJl MPU HarpeBaHUU (OXJAXKICHHH), TEIJIOBOE
paBHOBECHE, HWCHAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAIUIM3ALMS, KUIICHUE,
BJIA)KHOCTbH BO3/1yXa, MOBBILICHHUE JABJICHU T'a3a MPU €ro Harp€BaHWU B 3aKPBITOM
coCyle, CBSI3b MEXIy MapamMerpaMyd COCTOSIHHMS Ta3a B H30Ipolieccax,
JNEKTpU3alMsa T, B3aUMOJCHCTBUE 3aps0B; OIMCHIBATH MEXaHMYECKOE



JBYDKEHUE, UCTIONB3Ys (hU3UYECKHE BEJIMYMHBI: KOOPIUHATA, MYTh, IEPEMEIICHUE,
CKOpPOCTh, YCKOPEHHE, Macca Tella, cujia, UMIYJbC Tela, KHHETUYECKas SHEprus,
NOTEHIMAIbHASI DHEPIusi, MEXaHUuecKas paboTa, MEXaHWYeCKass MOIIHOCTh; MpHU
OMHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICT MCIOJb3YEMbIX BEIUYUH,
UX OOO3HAUYECHUSI M E€IUHUIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
GU3NYECKYI0 BENMYMHY C JPYTAMH BEIWYWHAMU, OIMWCHIBATH HW3YYCHHBIC
TEIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCTIOIb3YS (PU3NYECKHE BETUUYHHBDIL:
JABJICHUE Trasa, TeMmIeparypa, CPelHss KUHETHYecKas SHEPIrusl XaoTUYECKOIo
JNBIDKCHUSI MOJIEKYJ, CpEeOHEKBaJpaTU4Hasi CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIJIOThI, BHYTPEHHSIA dHEPTHs, paboTa raza, Ko3PpQGUIMEHT MOJE3HOTO JACHCTBUS
TEIJIOBOTO JIBUTATEJIS; MPU OMKMCAHUU MTPABUIHLHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS M EAUHUIIBI, HAXOAUTHh (OPMYJIBI,
CBSI3BIBAIONIUE JaHHYIO (DU3WYECKYI0 BEIUYMHY C JIPYTUMH BEJIUYUHAM;
ONUCKHIBATh HM3YYEHHBIC DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DIICKTPUUYECKUE
ABJICHUSI (IIPOLIECCHI), UCIIONB3YS (PU3MUECKUE BEIUYUHBI: DJICKTPUUCCKUN 3apsi,
ANEKTPUYECKOE T0JIe, HAPSHKEHHOCTD MOJIs, MOTEHINAN, Pa3HOCTh MOTEHIINAJIOB;
Py OINUCAHUU TMPABWIHHO TPAKTOBATh (DUIUUECKUN CMBICI MCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JpPYTMMU BEJIIMYMHAMH; aHAJIU3UPOBATH
(du3ruecKre MpOIECChl U SBJICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHITUIIBL:
3akoH BcemupHoro Ttsrotenus, |, Il u Il 3akonsl HeloTOHa, 3aKOH coXpaHeHUs
MEXaHUYECKON PHEPryuu, 3aKOH COXPAHEHUSI UMITYJIbCa, MPUHLMI CYNEPIO3UIUN
CUJI, TPUHIUII PABHOINPABHUS WHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJEKYISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBa, ra30Bble 3aKOHBI, CBA3b CPEIHEU
KMHETUYECKOM HHEPruu TEIUIOBOTO JIBIXKCHUS MOJIEKYJT C  aOCOJIIOTHOM
TEMIIEPATypOil, TEpPBbIA  3aKOH  TEPMOJAMHAMHUKH, 3aKOH  COXPaHEHUs
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO
bopMyIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKCHHUE U YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIE MPHUHIUIIBI JCHUCTBUSI MAIIIWH,
MpUOOPOB W TEXHUYECKUX YCTPOMCTB; pasznuyaTh YyCIOBUS HX O€30MMacHOTO
WCIOJB30BaHUA B TIOBCEIHEBHOM KU3HHW;  BBIMOJHATh HKCHEPUMEHTHI IO
UCCeOBaHUI0 (PU3UYECKUX SIBJICHUMN U

MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPECHHM, MpPH 3ITOM
dbopMmynupoBath mpobOiieMy/3amadyy W TUIMOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOupaTh yCTaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(GopMynHpOBaTh BBIBOJABI, OCYIIECTBIIATH MPSMbIE M KOCBEHHBIE H3MEpPEHHUS
(Gu3MUecKX BEIUYMH, MPU 3TOM BbIOMpATh ONTHUMANbHBIA CIOCOO M3MEpPEHUs U



WCMOJIb30BaTh  M3BECTHBIE METOJAbl OLEHKA MOTPEIIHOCTEW  HU3MEPECHUU;
MCCIIEI0BATh 3aBUCUMOCTH MEXAY (DU3NICCKUMH BEIIMYNHAMU C

UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHUM, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpoOBaTh PE3YNbTATHl IMOJIYYECHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
B¢ TAOMUIT W TpaduKOB, MeIaTh BBIBOJALI IO PE3yIbTaTaM HCCICAOBAHMS;
coOmoaTh TpaBuia O€30MacHOr0 Tpyda MPH TPOBEICHWW HWCCICAOBAHHWMA B
paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEILCKOM U MPOECKTHOU
JESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMUCTB U JIAOOPATOPHOIO
o0oOpyIOoBaHUs; pemaTh pacuy€THBIE 3aJadyd C SBHO 3aJaHHON (pu3nyecKoi
MOJIEIBIO0, HCTOJNB3Ysl (U3MYECKUE 3aKOHbl W TPUHIUIIBI, HA OCHOBE aHaIn3a
yCIIOBUS 3aJaud BBIOMpATh (PU3MYECKYI0 MOJECNb, BBIACIATh (PU3NUYECKUE
BEJTUYHUHBI U (POpPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHUs, MPOBOJUTh PacUEThl U
OIICHUBATh PEATBHOCTh MOJYYEHHOTO 3HA4YCHUs (PU3NUECKON BEIUYUHBI; peliaTh
Ka4eCTBEHHBIC 3a/Ia4M: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUMBYIO IIEMOYKY
pacCyKJIeHUI C OMOPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3myeckue
SIBJICHUS,

HCIMOJIb30BaTh Opyu  pelieHuu  y4eOHBIX  3ajaad COBPEMEHHBIE
MH(POpPMAITMOHHBIE TEXHOJIOTUU JJI TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIPEJICTaBIICHUS Y4EeOHOW U HAYYHO-TOMYJIAPHON MHGOPMAIINH, TOTYy4YEeHHON U3
PA3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTYyYaeMyr0 HH(POPMAIIHIO;
MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKA M TEXHOJIOTHH; HCIOJIb30BaTh TEOPETHUECKUE 3HAHHUS TO0 (UBHKE B
MOBCEIHCBHOM JKM3HM IS OOecleueHuss OCE30MacHOCTH TIpH OOpalieHuu ¢
npubopaMu M TEXHUUYECKUMH YCTPOMCTBAMH, [Jii COXPAaHEHUS 3II0POBbI U
COOJIFOICHUS HOPM JKOJIOTHYECKOT0 TIOBEJCHUS B OKpY Kalolllel cpelie; paboTaTh B
IPYINIE C BBIIOJHEHUEM PA3JIMYHBIX COLUHAIBHBIX POJIEH,

MJIAHUPOBATh PabOTy TPYIIbI, PAlMOHATBHO PACIPEACNSITh OOS3aHHOCTH W
IJIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIQJT KQXJI0TO U3 YYACTHUKOB TPYIIHI B PEIIEHHUE pacCMaTpUBaAEMOM MPOOIIEMBI.

K koHny oOyuenus B 11 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (pu3mku B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B PAa3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B INPAKTHYECKOW IEATEIbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
(u3nyeckol KapTUHBI MHpA; YYWUTHIBaTh IPAaHULBl MPUMEHEHHUS HW3YYEHHBIX
¢uznyecKux MOJENEH: TOUYEUYHBIH SJIEKTPUUECKUN 3apsif, Jyd CBETa, TOUYCUHBIN
HMCTOYHUK CBETA, SAEpPHAs MOJAENb aTOMA, HYKJIIOHHAsE MOJIETIb aTOMHOTO Siipa NpH



pelieHnr (pU3NYECKUX 3a]ad; pacrno3HaBaTh (pU3MUECKUE SBICHUS (IIPOLIECCH) U
OOBSCHATP MX Ha OCHOBE 3aKOHOB D3JEKTPOAMHAMHKHA M KBAHTOBOW (PHU3UKU:
AJIEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOC
JICUCTBUS TOKa, B3aWMOJCHCTBHE MArHWTOB, DSJICKTPOMArHUTHASs WHIYKITHS,
JCCTBHE MAarHUTHOTO TOJII Ha MTPOBOJAHMK C TOKOM M JBIDKYIIUMCS 3aps,
AIIEKTPOMArHUTHBIE KOJICOAHWSI M BOJIHBI, NPSIMOJMHEMHOE pPacIpOCTpaHEHHE
CBETa, OTPAXCHHE, MpeJoMIICHHE, MHTephepeHIHs, TUPPAKIHUSI U TOJSIPU3ALINS
cBeTa, Aucnepcus cera, ¢otoanekTpudeckuil 3ddext (potorddekt), cBeToBOE
JaBJIeHEe, BOBHUKHOBEHUE JIMHEHYATOrO CIEKTpa aroMa BOJIOPO/A, ECTECTBECHHAS
U MCKYCCTBEHHAs PaJMOaKTUBHOCTD; OMHUCHIBATh W3YUCHHBIC CBOWMCTBA BEIIECTBA
(37eKTpUUeCcKHe, MAarHuTHbIE, OINTUYECKHE, JJIEKTPUUYECKYIO0 IPOBOJUMOCTD
pPa3aMuYHBIX Cpel) U DJIEKTPOMAarHUTHBIE SABJIEHUS (IPOLECCHI), HCIONb3Ys
¢usznyecKkue BETUYMHBL: JJICKTPUYECKUN 3apsj, CHJIa TOKA, JIIEKTPUUYECKOE
HAIpsDKEHUE,  AJIEKTPUYECKOE  COMPOTUBICHHE,  Pa3HOCTh  IMOTCHIIMAJIOB,
ANEKTPOJBIKYINAST cuiia, padoTa TOKA, WHAYKIWS MAarHUTHOTO TMOJs, CHIIa
Awmnepa, cuna JlopeHna, HHIYKTUBHOCTh KaTYyIIKH, SHEPTUs 3JIEKTPUUECKOrO U
MarHUTHOTO TIOJIeH, MEepUoa M 4YacToTa KoJebaHuii B KoJIeOaTenTbHOM KOHTYpE,
3apsi[ U CHJIa TOKAa B TPOIECCe TAPMOHHYECKHX DJIEKTPOMArHUTHBIX KOjeOaHUH,
(oKycHOE pacCTOSIHME M OINTUYECKas CWia JIMH3bI, NPU OMHMCAHUU MPaBUIIBHO
TPAKTOBAaTh (DU3MUECKUN CMBICT MCIOJNb3YyEMbIX BEJIUYMH, UX OOO3HAUEHUS U
€IMHULIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIONINE TAHHYIO (PM3HUECKYIO BEIMIMHY C
JIPYTUMU BEJIMYUHAMY,

ONKCHIBAaTh H3YYCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIIONb3YS
(u3nyeckue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPTHUS U UMIYJbC (POTOHA, IEPHO]] MOJTypachaja, SHEPTHsl CBS3H
aTOMHBIX s7E€p, TPU OINHUCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UUECKHN CMBICI
WCIIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHMS] U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (U3HUYECKYI0 BEIWYMHY C JAPYTUMU BEJIMYHMHAMH,
BBIUMCIISTh 3HAYCHWE (PU3NUYECKOW BEIWYHMHBI; aHATU3UPOBATH (PHU3UYECKHE
MIPOLIECCHI U SBJICHUS, UCTIOJB3Ys (U3NUYECKHE 3aKOHBI M MPUHIUIBL 3aK0oH OMma,
3aKOHBI IMOCJIEOBATEIBHOTO U MapajIeIbHOTO COEIMHEHUS! MPOBOJHUKOB, 3aKOH
Jxoyns—JleHna, 3aKOH SJEKTPOMArHUTHON HMHIYKIIUH, 3aKOH MPSMOJIUHEHHOTO
pacmipoCTpaHEHHs CBETa, 3aKOHBI OTPAXKCHHsI CBETA, 3aKOHBI TIPEIIOMIICHUS CBETA,
ypaBHeHHe OuWHIITEWHa A Gorodddekra, 3aKOH COXpAaHEHHs] SHEPruH, 3aKOH
COXPAaHEHHUs HMITyJIbCa, 3aKOH COXPAaHEHHUS DIEKTPHUUECKOro 3apsja, 3aKOH
COXPaHEHHUsI MacCOBOTO YHCIIa, MOCTYNIAThl bopa, 3aK0H paJinOaKTUBHOTO pacraa,
IpU ATOM pa3InyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE



BBIp@KEHHE W yCioBHS (TpaHWIB, 00JIACTH) TNPUMEHHMOCTH, OIPEACIAThH
HaIpaBJICHUE BEKTOPAa UHAYKIIUM MarHUTHOTO MOJIsl MPOBOJHUKA
C TOKOM, CHJIbI AmIiepa U cuiibl JIopeHIia; CTpOUTh U ONUCHIBaTh U300pakeHue,
CO3/IaBacMOE TIOCKUM 3€PKaJIoM,
TOHKOH JIMH30M; BBITIOJIHATH SKCTICPUMEHTHI TI0 UCCIISOBAHUIO (DU3UICCKUX
SIBJICHUM U
MPOIICCCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUMU: MPU 3TOM
dbopMmynupoBath mpobieMy/3amady W THUNOTE3y YYEOHOTO DKCIIEPUMEHTA,
coOupaTh yCTaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBAaHUS, MPOBOIUTH OMIBIT H
(bopMyIUpPOBaTh BBIBOJABI, OCYIIECTBIATh NPSAMbIE M KOCBEHHBIC H3MEPCHHS
(bU3UYECKUX BEIIMYMH, TIPH ITOM BBIOUpATh ONTHUMAJIBHBIA CIIOCOO M3MEpPEHUS H
WCTIONB30BaTh  M3BECTHBIE  METOJbI  OIEHKM TMOTPEIIHOCTEH  HU3MEpEHUId;
HCCIIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HUCIHOJIb30BAaHUEM MPAMBIX
U3MEPEHUM: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH PE3YJIbTAThHI
MOJTYYEHHON 3aBUCHUMOCTH (DM3WYECKUX BEIMYMH B BHUJAE TaOIUI[ U TpadUKOB,
Jie7aTh BBIBOJIBI TIO Pe3ysibTaTaM MCCIEA0OBaHMUs; COOJIIOAATh MpaBuiia 0€301acHOTO
TpyZa TOpU TPOBEJACHUM HCCICAOBAHUNA B paMKax y4eOHOro JKCIEPUMEHTA,
y4eOHO-HUCCIICIOBATEIbCKON W IMPOCKTHOM JIEATEIIBHOCTH C HCIIOJIB30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U J1aOOPATOPHOTO O00OPYIOBAHMS; PEIIaTh PACUETHHIC
3a/1a4u C SIBHO 3aJlaHHOM (hU3UYECKOM MOJIENbIO, UCTIONB3YS (PU3NUECKHEe 3aKOHBI U
MIPUHIINIBI, HA OCHOBE aHaJu3a YCJIOBHUS 3aJlauyd BBIOUPATh (PUBHYECKYIO MOJIEIb,
BBIJICIIATh (PU3MUECKUE BEIMUYMHBI U (POPMYIIbI, HCOOXOAUMBIC I €€ pPEIICHMUS,
IPOBOJMTH pPacuéTbl M  OIECHHMBATh PEAITHHOCTh TOJYYCHHOTO 3HAYCHUS
bu3uYeCKOl BEWYUHBI; PeIllaTh KAaUeCTBEHHBIC 3a/laud: BHICTPaUBaTh JIOTUUYECKHU
HETIPOTUBOPEUYUBYIO IETIOYKY PACCYXIEHUU C OMOpON Ha H3YUYEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3NUYCSCKUE SBIICHHUS;

UCIIONB30BaTh  MPH  pEIIeHWHd  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JI TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U TPEJICTaBIICHUs YYEOHOW U Hay4YHO-NIOMYJIAPHON MHGOpMALINK, TOTYYEHHON U3
Pa3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHAJIU3UPOBATH MOJIy4aeMyto HH(OPMALINIO;
OOBSCHATh MPHUHLIUIIBI JACHCTBUS MalllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasznuyaTh yCIIOBHUS MX O€30MacHOr0 MCIOJIb30BAaHUS B TMOBCEIHEBHOM KU3HH,
OPUBOJUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH M TEXHOJOTWH; HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PHU3UKE B
IOBCETHEBHOM JKM3HM g oOecnedyeHus O€30MacHOCTH IpU OOpalleHuH ¢
npuOopaMd M TEXHUYECKUMHU YCTPOWMCTBAMH, JUIsI COXPAHEHUS 30POBBS H
COOJIIO/ICHHSI HOPM 9KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarolleil cpese; paboTaTh B



TpyNIe C BBIMOJTHEHUEM PA3JIHYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PabOTy
TPYIIbI, PAMOHATIBLHO PacHpeAcssiTh 00sI3aHHOCTH U TUIAHUPOBATh JEATEIIbHOCTD
B HECTAHJIAPTHBIX CHUTyallMsAX, aJCKBaTHO OLIEHUBATh BKJIAJ KaXJAOro U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaeMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Nen/ HaumeHoBaHMe pa3aesioB U TEM (undposeie)
2 NPOrpaMMBblI Beero Konrpoabubie | IlpakTuueckue o0pa3soBaTe/ibHbIe
padoThI padoThI pecypcnl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bubnuorexa [IOK
11 ®u3KKa ¥ METO/Ibl HAYYHOT'O ITIO3HAHHUS 2 https://m.eds00.ru/7f410f72
Wroro no pazueny 2
Pasznea 2. MEXAHUKA
bubanoreka LIOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf72
bu6nunoteka [IOK
2.2 Hunamuka / https://m.eds00.ru/7f41bf72
but6mmorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f410f72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK

TEOPHUH

https://m.edsoo.ru/7f41bf72
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but6mmoreka [IOK

3.2 OCHOBEI TepPMOAUHAMHKH 10 https://m.eds00.ru/7f41bf72
ArperatHbie COCTOSIHUSI BEIIECTBA. bu6muoreka [IOK
3.3 ®dazoBbIE IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznea 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 OIIeKTpOCTATHKA 10 https://m.edso0o.ru/7f41bf72
ITocTosHHBIN MEKTpUYECKU TOK. TOKH B bubnnoreka [JOK
4.2 pa3IMYHBIX cpenax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Non/ HaumeHoBaHHe pa31e/ioB H TeM (mudporrre)
[
® NPOrpaMMbI Beero Koutpounbnbie | Ipakrnueckue | 00PasoBaTeibHbie
padoThI padoThI pecypcesl
Paznen 1. JIEKTPOJAMHAMUKA
MaruutHoe noJjie. JIeKTpOMarHuTHast bubnuoreka [IOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
MexaHu4YecKue U AIEKTPOMAarHuTHBIE bubnmnoreka [JOK
21 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4YeCcKHe U JIEKTPOMArHUTHBIE BOJIHBI bubnmnoreka [JOK
2.2 5 1 https://m.edso0.ru/7f41c97c
bubnunorexa LIOK
2.3 Onrhka 10 3 https://m.edso0.ru/7f41c97¢
Wroro no pazueny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
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OCHOBBI CHIEIIUATBHON TEOPUHU bubmuorexa [JOK
31 OTHOCHUTEJIBHOCTH 4 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubnunoreka LIOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edso0.ru/7f41c97¢
bubmuoreka [IOK
4.2 Crpoerue atoma 4 https://m.edso0.ru/7f41c97¢
bubnuoreka [{OK
4.3 ATOMHOE A1pO 5 https://m.edso0.ru/7f41c97¢
Hroro no paszneny 15
Paznea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
bu6nmorexa LIOK
5.1 OJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
but6mmorexa [IOK
6.1 O60011aro11Iee TOBTOPEHHE 4
https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
PesepBHOe Bpems 3
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INOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne Jlata uudposbie
n/n Tema ypoka B KonrpoabHeie | IIpakTudeckue | y3yyenus o0pasoBaTe/ibHbIe
cero
padoThI padoThI pecypceel
®usnka — Hayka O IPHUPOJE.

1 Hayunsle MeTOZBI MO3HAHMS 1 Brbmiorexa [IOK
OKPY’KAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb  w  wmecro  ¢usuku B

5 q)opMI/IpUOBaHHI/I COBPEMEHHOM L Bu6mmorexa [IOK
HayqHoOW — KapTHHBI — MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN AESITETbHOCTH JIIOIeH
Mexannueckoe JIBUKCHHUE.

3 OTHOCHUTEIBHOCTE  MEXAHUYECKOTO . Bu6moreka [[OK
ABIKEHKsA. Tlepemeluenne, CkOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHue
PaBHOMEpHOE ITPSAMONIMHETHOE bubmuoreka [IOK

4 NBIDKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE MPSAMOJMHETHOE bubmmoreka [JOK

5 NBIDKEHUE 1 https://m.edsoo.ru/ff0c372e
CBobOoniHOE najieHue. VYckopeHnue bubnuotexa [JOK

6 CBOOOJTHOTO Ma/ICHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxxenue. [[Buxenue

7 MaTepUaIbHON TOYKH MO OKPYKHOCTH 1 bubmmoreka [IOK

https://m.edsoo.ru/ffOc3ada
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[IpuHnun otHOCHUTENBHOCTH [ anunest.

bubnunorexa LIOK

HMuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cwuna. [IpunHuun

9 CYNEPIO3MIMU CHI. BTOpoi 3aKoH bubmuorexa TIOK
HEbf0TOHA /T MATepHATBHO# TOUKH https://m.edsoo.ru/ff0c3be8
Tpetuii 3akon HeroToHa niis bubnunoreka LIOK

10 MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro tsarorenus. Cuna

11 TsoKkecTH.  IlepBas — KOCMHYECKast bubsmorexa LIOK
CKOpOCTB https://m.edsoo.ru/ff0c3d00
Cwuia ynpyroctu. 3akoH ['yka. Bec tena bubnnorexa [JOK

12 https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoappuuueHt TpeHus.

13 Cuita CONPOTHUBIICHUS MIPH IBHKCHUH brbmorexa LIOK
Tena B KHAKOCTH MITH raze https://m.edsoo.ru/ff0c3f76
[TocTynarenbHOE U BpalaTeibHOE

14 JIBIDKEHUE a0COIIOTHO TBEPIOTO Tea. Bu6miorexa [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edso0.ru/ff0c41a6
paBHOBECHSI TBEPAOIO TENA
NMnynec  MaTepualbHOM — TOYKH,

15 CHUCTEMBl  MAaTE€pUAJbHBIX  TOYEK. Bu6smoreka [JOK

NMnynbe cuibl. 3aKOH COXpaHEHUS
uMmnyibca. PeakTuBHOE NBUKEHME

https://m.edsoo.ru/ff0c43d6
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Pabora 1 MOIIIHOCTE CHJIEL.

Kunerndeckas sHeprus MarepuanbHON
Toukn. Teopema 00 H3MCHEHHH
KMHETUYECKOU SHEPrUuun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorennmaneHas 3HEPrUsl.

bubnunorexa LIOK

[ToreHuuanpHas  PHEPrUsl  YIOPYro
nehopMUPOBAHHOMN MPYKUHBIL.
[ToreHuuanbHas 3HEpPrusi Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ffOc461a

18

[TorennmansHble ¥ HENOTEHIIMATBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bubnmorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota

«MccnenoBanue cBsi3u pabOThI CHIIBI C
N3MEHEHHEM MeXaHW4eCKOi OHCPIrun
Tela HAa  TPUMEpPE  PaCTSKEHHS
PE3UHOBOTO KI'yTa»

20

KontponpHass pabota 1o Teme
«Kunemaruka. JluHaMuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHoBHbIE I0JIOXKEHHUS
MOJICKYISIPHOKUHETUYECKOH  TEOpUH.
BpoynoBckoe nBuxenue. {uddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2
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Xapakrep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPIABIX TEN

23

Macca mounekyin. KonuuectBo
BemiecTBa. [locrosuHas ABoraipo

24

TennoBoe paBHoBecue. TemnepaTtypa

u e€ uzMmepenue. lllkana remneparyp
Lenbcus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHasl TemrepaTrypa Kak Mepa
CpeoHel  KUHETHYECKOHM  DHEpPruu
JIBUJKECHHSI MOJIEKYII. Y paBHEHHUE

Menneneesa-Knaneiipona

bubmunoreka IIOK
https://m.edsoo.ru/ffOc511e

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«MccnenoBanre 3aBUCHMOCTH MEXKIY
napaMeTpamu COCTOSIHHSI
pa3peKEeHHOTO razay

29

N3onporieccyl B UACaNbHOM Tra3e U HMX
rpagudecKoe mpeICTaBICHNUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e
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BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
croco0Obl e€ n3meHenus. Konnyectso

bubnmoreka [IOK

30 TEIUIOTEL 1 paboTa. BuyTpennss https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJICaTLHOTO
rasa
bubnunoreka LIOK
31 Bunet Temuonepenatu https://m.edsoo.ru/ff0c5c36
VYnaenpHass TEIUIOEMKOCTh BEIIECTBA.
32 KonuuecTBo TEIUIOTHI npu Bubsmorexa [IOK
Temonepenade. AInabaTHBINA Iporece https://m.eds00.ru/ff0c5c36
IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubmmorexa [JOK
33 IIPUMEHEHUE K U30IIPOLIECCaM https://m.edsoo.ru/ffOc5efc
Heob6patumocThb npoIieccoB B MpUPOIE.
34 BTopoii 3aK0H TepMOIUHAMUKU bubmmoreka [OK
https://m.edsoo.ru/ff0c6230
[Tpuauun neitcreus u KIIJI TeruoBoit bubmmnorexka HOK
35 MaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
DKOJIOTHYECKHE MPOOIEMbI
37 TETUIOIHEPTETHKU
38 O6oOmaromuii  ypok «MosekysipHas bubmmoreka [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KontponpHast pabora o Teme

39 «MomnekyisipHas pusnuka. OCHOBBI bubmorexa [IOK
TEPMOAMHAMUKIY https://m.edso0.ru/ff0c6a50
[TapooOpazoBanue u KOHIEHCALIHSL. bubmuorexa [IOK

40 VcriapeHre u KUIeHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEbHAS

41 BJIQKHOCTH BO31yxa. HachlmeHHbIH map bubmuorexa IIOK

https://m.edsoo.ru/ff0c64d8
Teépmoe Tteno. Kpucramnmueckue u

1 aMOP(bHBIC Tena. AHU30TpOIHUS Bu6miorexa I[OK
CBOMCTB KpHUCTaJIIOB. Kunxne https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbIE MaTepPHAIIbI
[TnarneHre U KpUCTATUTH3AITHSL.

43 V enpHas TEMIOTA TIABICHHUS. But6morexa [OK
Cy6mamans https://m.edsoo.ru/ff0c6708

bubnmnorexa LIOK

a4 YpaBHeHue TEMIOBOro Oananca https://m.edso00.ru/ff0c6820
OneKTpu3anus Tel. DIEKTPUUYECKUU

45 3apan. JlBa Buaa DIEKTPUYECKHX Bubmmorexa [IOK
3apSIIOB https://m.edsoo.ru/ffOcébcc
[IpoBogHMKH, TUDIIEKTPUKU u

46 TOJIYIIPOBOTHUKHU. 3aKOH COXPaHCHHS Bubmmorexa LIOK

SJICKTPUYCCKOTO 3apsaaa

https://m.edsoo.ru/ffOc6bcc
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B3aumoneiictBue 3apsAnoB.  3akoH

47 Kynona. TouedHbIH 31eKTpHYECKHI bubnmoreka [IOK
saps https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB 21€KTPUYECKOro MOJS.

18 [MpuHumn CyneprosuIH Bu6miorexa LOK
SMEKTPUMECKUX noneh. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cun anekTpocTaTH4eckoro

49 noms.  [lorennman.  PasHocTb Bubmuorexa IIOK
IOTCHITNAJIOB https://m.edso0.ru/ff0c6f00
IIpoBogHUKM ® AMINEKTPUKU B

50 3IEKTPOCTATHYECKOM Toue. bubmuorexa IIOK
JlMoIIeKTpIYeCcKas IPOHALIAEMOCTD https://m.edso0.ru/ff0c7018

) bu6nmorexa LIOK

51 OnexTpoémKocts. Kongencarop https://m.eds00.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO

52 KOHJIeHCATOpa. DHEPrHs 3apsHKEHHOTO bubmiorexa [OK
KOHJIeHCaTopa https://m.edsoo.ru/ff0c72c0
JlaGopatopHass pabora "M3mepeHue

53 IIEKTPOEMKOCTH KOHJEHcaTopa"

£4 [IpuHuMn OeicTBHS W IPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJIIBHOT'O
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ammapara,  CTpyWHOro  IpHHTepa.
DNeKTPOCTaTHYECKAs 3aIIUTA.
3azeMyIeHHE SIEKTPOIPUOOPOB

55

DJIEKTPUYECKUN TOK, YCJIOBHUS €ro
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna TOKa. Hanpsxenue.
Comnporusnenue. 3akon Oma s
ydacTKa Lenu

56

[TocnenoBarenbHOE, napasuiesbHoe,
CMEIIaHHOE COSANHECHHE
npoBoaHukoB. JlaGopatopHas paboTa

((I/ISYLIGHI/IC CMCIIaHHOT'O COCIUHCHUA

PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COTIPOTHUBIICHUSI

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

SJICKTPOHHEUI IMPOBOAUMOCTD TBép,Z[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBO,Z[I/IMOCTB

60

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB



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

[TonmynpoBOIHUKH, UX COOCTBEHHAas W

61 npuMecHass pPoBOIUMOCTh. CBolcTBa bubmorexa LIOK
P POBOA ) https://m.edsoo.ru/ff0c84ae

p—n-nepexonaa. [ToxynpoBogHHKOBBIE
IPUOOPHI
DNEKTPUYECKH TOK B pPAacTBOpax H

6 paciuiaBax 3JeKTPOJIUTOB. Bu6morexa [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTpUYeCKHuii  TOK B Traszax.

63 CaMOCTOSITENbHBIN u Buomuorekxa ]_[OK
HECaMOCTOSTENbHbIN pa3psia. MOTHUSL. https://m.edsoo.ru/ff0c84ae
[Imazma
DNeKTpUYecKrue MPUOOPHI M YCTPOMCTBA
U UX MIPAKTUIECKOE IPUMEHEHHE. Bu6mmorexa [IOK

o4 IIpasnia TexHuKn be3onacHoCTH https://m.edsoo.ru/ff0c86fc
O06o06mmaromuit ypok bubmmoreka [JOK

65 ((3HeKTp0I[HHaMHKa» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«Qnekrpocraruka. [locrosHHbIN Bubsuorexa IIOK
cpenax»

67 PesepBubiil ypok. KortponbHas padoTa bubmmoreka [JOK

o TeMe "DyeKTpoaruHaMuKa"

https://m.edsoo.ru/ff0c8c56
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PesepBHbIil ypok. O6001maronuii ypox

bub6nmoreka [IOK

68 o remam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c
OBILEE KOJIMYECTBO YACOB I10
ITIPOTPAMME 68 3 3
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTta uugposbie
- Tema ypoxa Beero Koutpoabubie | IIpakTuyeckue H3ydeHnst o0pa3oBaTejibHbIE
padoThI padoTsI pecypcsl
[TocTosiHHBIC MATHUTHI ¥ KX

. B3aUMOJICHCTBUE. MaFHHTHOC 1oJIe. . Bu6mmotexa [TOK
BexTop MarHuTHON HHAYKUMH. JInHUK https://m.edso0.ru/ff0c9778
MarHUTHON WHTYKITUU
MarauTHOe T0JIe MPOBOTHUKA C TOKOM.

5 OmneiT Opcrena. 1 bubmuoreka [IOK
B3anmo ielicTBre POBOTHUKOB C TOKOM| https://m.edsoo.ru/ff0c98fe
JlaboparopHas pabota «3ydenue bubnuotexa [JOK

3 MAarduTHOTO IIOJIA KaT 1 1 https://m.ed liii

YILIKHA C TOKOM» ps://m.edsoo.ru/ff0c98fe
JelictTBue ~ MAarHUTHOTO  TOJS  HA
IIPOBOJIHUK C TOKOM. Cuita Amriepa.
4 JlaGopartopHas pabota «MccnenoBanue L 1 Bu6muorexa [IOK

NEeICTBHS MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM

https://m.edsoo.ru/ff0c9ac0
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JleficTBMe MarHuTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. PaboTa cuisr
Jlopenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOW uHaykiuu. IJ1C

WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON
unaykuuu Papanes

JlaGopaTopHas pabora
«HccnenoBanue SIBIICHHSI
AJIEKTPOMArHUTHON MHTYKIIHN)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnmorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoWcrBa U HX
IIPUMEHEHHUE: ITOCTOSIHHBIE MarHUTHI,
JJIEKTPOMATHUTHI, JJIEKTPOABUTATEIb,
YCKOPHUTENIM 3JIEMEHTAPHBIX YacTHII,
WHIYKINOHHAs N1eYb

10

O6oOmatomumii  ypok  «MarHutHoe

IT0JIC. SJ'IGKTpOMaFHI/ITHaSI HUHAOYKOUS»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KontponpHast  pabora 1o  Teme

«MaruuTHoe 1oJI€e.
DJIEKTPOMArHuTHAsT MHYKIIHS»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58
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CB0o0OOIHBIC MEXaHUYIECKUE
KosieOanus.  ['apMOHHYECKHE
KoJIeOaHusl. YpaBueHue
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3Hepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabora «Hccinenoanue
3aBUCHMOCTH TIEPHO/1a MAJTBIX
KoJie0aHUH Tpy3a Ha HUTH OT JIJTUHBI
HUTH U MacChl Tpy3a»

14

Konebarenbubiit koHTYp. CBOOOAHBIE
9JICKTPOMArHuTHbIE  KOJICOaHHS B
UeabHOM KOJIe0aTeIbHOM KOHTYpE.
AHaJoTus MEXAY MEXaHUYECKHUMH U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bubnuoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM
KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue 0 3aTyXarolmx
KOJIEOAHUSIX. BrinyxneHHbIe
MeXaHH4ecKue Konebanus. Pe3onaHnc.
BoiHy)KIeHHBIE  DIEKTPOMArHUTHBIE
KoaeOaHus

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86
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[lepemennslii Tok. CHHYCOUIaNbHBIN
IEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPsKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancopmarop. IIpousBoacTro,
nepegayva u notpebieHue
AIEKTPUYECKON SHEPTUU

19

VYerpoiicTBo u MIPaKTUYECKOE
MPUMEHEHUE AJIEKTPUYECKOrO0 3BOHKA,
reHeparopa nepeMeHHOr0 TOKa, JIMHUN
ANIeKTpoIepesayd

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE TEKTPOIHEPTUH.
Kynbrypa ucrons3oBaHus

ANEKTPOIHEPTUU B MOBCEAHEBHOM
JKU3HU

21

MexaHndeckne BOJIHEBI, yC10BUA
pactpoctpanenus. I[lepuoa. Ckopocth
pacupocTpaHeHUsI MW JUIMHA BOJIHEL
HonepeqHLIe " IPOAOJIbHBIC BOJIHEBI

bubnunorexa LIOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. Ckopocth 3Byka. ['pomkocTb
3ByKa. Beicora Tona. TemOp 3Byka

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc
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3H€KTpOMaI‘HI/ITHbIe BOJIHBI, UX

23 cBolicTBa U ckopocTsh. lkana brbmiorexa LIOK
37EKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
[TpuHUUMIIBI paguocBs3u u

24 TeneBuJeHusA. Pa3BuTue cpencts
cBs3u. Paguonokanus
KonTponpHas padora «Konebanus u bubnnorexa [JOK

25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpsimonuneriHnoe pacupocTpaHeHHE

26 CBETa B OJIHOPOJIHOM cpejie. bu6nmorexa LIOK
Toueunslil ucTOyHUK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350
Otpaxenue CBETa. 3aKOHBI

27 oTpaxkeHus: cBera. [locTpoeHnue brbmorexa [IOK
W306paskeHH B IIOCKOM 3epKae https://m.edsoo.ru/ff0cd4e0
[Ipenomiienne CBETA. ITonnoe
BHYTpeHHee oTpaxeHue. [IpenenbHulil Bu6auorexa [IOK

28
yrox II0JIHOTO BHYTPCHHETO https://m.edsoo.ru/ff0cd7f6
OTpakeHUs

29 JlaGopatopHas pabora «3mepenue bubmuoreka [IOK
[IoKa3arelis MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue wnzo0pakeHUil B

30 nuH3e. Popmysia TOHKOM JIMH3HI. bubmnorexa LIOK

VYBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle
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JlabopaTopHas pabora

31 «MccnenoBanue  CBOWCTB
M300paXEHUH B JIMH3aX»
Hucnepcust cBera. CIOXHBIA COCTaB
6enoro csera. L{Ber. JlaGopaTtopHas

32 pabora «HaOmromenue mucnepcuu
CBETa»
WnTepdepenmus ceera. Judpakuus bu6nuoreka [JOK

33 ceeta. JJudpakuuonHas pemeTka https://m.edsoo.ru/ff0ced22

P p

[TonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34 [ongpuzanus cera https://m.edsoo.ru/ffOcf02e
Onrtuyeckue MpuOOPHI M yCTPOWCTBA U

35 yCIIOBHS UX 0€30M1acHOr0 MPUMEHEHUS
['panutpt NPUMEHUMOCTH

36 KIIACCHIECKOH MEXAHHKE. [Toctynatst BuGamorexa [IOK
CIICHHATILHOH Teopun https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTH
OTHOCHUTEIHLHOCTh OJJHOBPEMEHHOCTH.

37 3aMe/sIeHue BPEeMEHH M COKpAIllCHUE Bubmorexa TIOK
JUINHBI https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMILYJIbC PENSATUBUCTCKON

38 gactuisl. CBsA3b Macchl ¢ dHeprueil n bubmmoreka [IOK
HMITYJIECOM. DHEPrUs OKOS https://m.edsoo.ru/ff0cfc68

39 KontponbHas padora «OnTuka. bubmuoreka [IOK
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OcHOBBI cIElIMANIBHOM Teopun
OTHOCHUTEIIbHOCTHY

https://m.edsoo.ru/ffOcf6f0

®otonbl. Popmyna [lnanka. Dueprus u

bubnunoreka LIOK

40 UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE u HCCIIeI0BaHUE
41 dotoaddekra. OnbiTer A. I bubmmorexa LLOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodddexra. YpaBHEHHE
42 Oiinmreitna st porodaddexra. bubmorexa LHOK
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodpdexra
Hasnenne cBera. Omneitel II. H.
43 JlebeneBa. XuMuueckoe IelCTBUE bubmorexa [IOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHuyeckue  yCcTpoucTBa |
MPaKTUYECKOe MIPUMEHEHHUE:
44 ($hoTOdIEMEHT, dboToIaATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO
Pemenne 3amau mo teme «DJIEMEHTHI bubnmorexa LIOK
45 KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. ONBITHI
46 Pesepdopra o paccesHUIO 0-9aCTHIL. bubmorexa TIOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas Mogenb aToMa
but6mmoreka [IOK
47 IToctynatel bopa

https://m.edsoo.ru/ff0d0afa
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48

Wznyyenne u mornomeHne (GOTOHOB
IIPU MEPEXOJIE aTOMA C OAHOIO YPOBHS
SHEPIrUM Ha Apyrou. Buasl criekTpos

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

49

BonHoBrIe cBOMCTBA YacTHIl. BOJIHEI

bubnunorexa LIOK

e bpoiiss.
KopnyckyisspHOBOIHOBOM Jyanu3M.
CnoHTaHHO€ M BBIHYXJECHHOE
U3JIy4eHue

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuio cocraBa
PaauoOaKTUBHOTO U3ITyYCHUS

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, Oera-,
raMMaun3J1ydCHUA. Bmmsguane
PAaaAOaKTUBHOCTHU Ha KHBBIC
Opra’Hu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.

ONEeKTPOHHBIN 51 MTO3UTPOHHBIN
6erapacnan. 'amma-uznyyenue

bu6anoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DOHeprusi CBSI3M HYKJIOHOB B SJIpe.
S nepHble peakuuu. S nepubii
peaktop. [IpoOnempbl, MEPCHEKTUBHI,
DKOJIOTUYECKUE aCIEKThl SIACPHOMU
DHEPrETUKU

but6mmorexa [IOK
https://m.edsoo.ru/ff0d1356
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54

OnemeHTapHble YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo Ikl HAOIOICHUS U
perucTpamnum 3JeMEHTapHbIX YaCTHULL.
Kpyrusii cron «®yHaaMeHTaIbHbIE
B3auMoaencTeusa. ENMHCTBO
($u3nUeCcKoil KApTHHBI MUPAY»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3smnoro Heba. Co3Be3nus,
SIpKU€ 3BE3/Ibl, TUIAHETHI, UX BUJIUMOE
nemkenne. ConHeyHas CHCTEMA

56

Connne. CojiHeUHas aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIAaBHOM
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3B€311. CoBpeMeHHbIE
MIPEJICTABJICHUSI O TIPOUCXOXKICHUU H
sporony CoJHIIA | 3BE3 ]

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenne n asmxenne CosHUA B
lamaktuke. Tamaktuku. YéEpHbie
JBIPBI B SIPAx TajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTPOHOMUH
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61

KonTtponpHast pabora  «DJIEMEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

62

Ob6o6maromuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIHAIBLHOU U
ITHYECKON cdepax eATeIbHOCTH
YeJIoBeKa

63

O6o6maromuii  ypok. Pons u mMecro
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHOW HAYyYHOI KapTHHE MUpa

64

Ob6o6maromuii ypok. Poib

¢uznueckoil Teopun B popMHpPOBAHUHI
IIPEACTABICHUI 0 ¢duznueckoit
KapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
(bu3nvecKoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX IPeACTaBICHUI
0 IIpUpoJe

66

PesepBHBIi ypok. MarHuTHOE 1oJie.
DJIEKTpOMarHuTHask UHIYKIUS

67

PesepBHblii ypok. Ontuka. OCHOBBI
CIIeIIMaIbHON TEOpUH
OTHOCHUTEIIBHOCTH




Pesepnbiii ypok. KBanToBas pusuka.

68 OJeMEeHTBI aCTPOHOMHUU U 1 bu6mmorexa LIOK
acTpo(hHU3UKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I1O0 68

I[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YYHEHUKA

. ®dusuka, 10 xmacc/ Kacesno B.A., OOmiecTBoO ¢ orpaHuYeHHOU
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiectBo «M31aTenbcTBO
«IIpocsemenue»

. ®dusmka, 11 xmace/ Kacesnop B.A., OOmectBo ¢ orpaHuueHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odiiecTBo «M3aaTenscTBO

((HpOCBGHIGHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

[Iporpamma kypca ¢usuku mis 10—11 knaccos. bazoBblii ypoBeHb (aBTop B.

A. KacpsHOB)

YMK «®uzuka. 10 kiacc. bazoBblii ypOBEHb»

1. ®uszuka. 10 kmacc. ba3oBwlii ypoBeHb. YYEOHHK C DJICKTPOHHBIM
npuioxeHueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 kmacc. bazoBeiit ypoBeHb. Meroaudeckoe mocodue (aBrop B.

A. KacbsHOB).

3. ®uzuka. 10—11 xnaccel. ba3oBsiii ypoBeHb. Terpanas aiis 1a00paTOpHBIX

pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).

4. ®uzuka. 10—I11 knaccel. ba3oBwlil ypoBeHb. KoMiuiekT TeTpaaed st
KOHTPOJIbHBIX paboT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 knace. Junakruueckue KapTouku-3aaaHus (aBTopsl M. A.

VYmakos, K. M. Yakon).



YMK «®uzuka. 11 knacc. ba3oBelii ypoBEHbY

1. ®duzuka. 11 xnacc. ba3oBbiit  ypoBeHb. YYEOHMK C 3JIEKTPOHHBIM
npuioxenueM (aBTop B. A. KackaHOB).

2. ®usuka. 11 knacc. bazoBelit ypoBeHb. MeToandeckoe nocobue (aBrop B.
A. KacpsHOB).

3. ®uszuka. 10—11 knaccel. bazoBeiii ypoBeHb. Terpanp s 1abOpaTOPHBIX
pabot (aBTopsl B. A. KacesinoB, B. A. KopoBuH).

4. ®usuka. 10—11 xmaccel. bazoBbiit ypoenb. Kommekt Tterpaaeit mms
KOHTPOJBHBIX padoT (aBTophl B. A. Kacesnos, . B. Urpsiiios).

5. ®usuka. 11 knace. Jlunaktudeckue KapTouku-3aganus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

HUHTEPHET
1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BaHHMS.
2 http://markx.narod.ru/pic/ - ¢pusuka B mkoie.

3 http://festival.1september.ru/articles/ - pectuBanb negaroruueckux uaeh

«OTKpPBITBII YPOK».
4 http://wwwe.fizika.ru/ - caiit amns yunresnen GU3NKA U UX YICHUKOB.

5 http://lwww.physics.ru/ - matepualibl o Gpu3uKe.
6 www . ege .edu.ru - uadopmartmonssiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnexuus [{OPoB



