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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOT0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM U TpeOOBAaHMI K pe3ysbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHOM MporpamMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a rtakxke ¢ yu€toMm (eaepanbHOl paboueld MporpaMMbl BOCHUTAHHS U
KOHIIENIMU TpenojaBanus ydyeOHoro npenmera «Duszuka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoiu Oenepanuu, peanu3yrommx OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMbl MO (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaronuxcss 10-11 kmaccoB npu
oOyueHun ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEITEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yibTaTaM
o0yueHHUs, a TaKXKE€ YYUTHIBAET HEOOXOJUMOCTb peaTu3ali MEKIPEAMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-HAyYHBIMM Y4e€OHbIMU Tpenmeramu. B Heit
OTIPEENSAIOTCS OCHOBHBIC 1I€JIM M3Y4YeHUs (DU3UKU HA YPOBHE CpPETHEro OOIIero
00pa3oBaHusl, IJIAHUPYEMBbIE PE3YyJbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIC,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYALT:

* IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (M3MKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE TIPEAMETHBIE PE3YJIbTAThI 11O rojamM OOy4YeHUS;

- coJiepkanue yueoHoro npeameta «duznkay mo rogaM o0ydeHus..

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTyMHas B
KauecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHU# 00 okpyxaronieM Mupe. [IIKobHbIN Kypc (UMK — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TPOIECCOB M SIBJICHHM, W3y4aeMbIX XHUMHEH, OWOJOTHEH,
dbu3ndyeckorr reorpadueir u actpoHomueil. Vcmoib3oBaHME W aKTUBHOC
NpUMEHEHHE  (PU3NUEeCKUX 3HAHUW  OmpejeseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DOHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, TMOJYYEHHS] HOBBIX MaTEpHalOB C 3aJlaHHbIMU CBOWCTBAMHM U JAPYTrHUX.
N3yuenne  u3ukum  BHOCHUT  OCHOBHOM  BKJIag B (OpMHUPOBaHHE
€CTeCTBEHHOHAYYHOM KapTHUHBI MHUpa OOydaromumxcs, B GOpMUPOBAHUE YMEHUM
NPUMEHSITh HAyYHBIA METOJ] TO3HAHWS TMPU BBINOJHEHUHM HMH Y4EOHBIX
HCCJIEIOBAHUM.



B ocHOBy Kkypca (u3uku i ypOBHS CpEOHEro oOIero oOpa3oBaHUs
IOJIOKEH pAd HAEH, KOTOpble MOXHO paccMaTpuBaTh Kak IPHUHLMUIIBI €ro
MTOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTEpHUall U3 BCEX pa3lieioB (PM3MKH, BKIIOUAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW Marepual Kypca (QHU3UKU
o0beMHEH BOKpYr (¢u3nueckux Teopui. Bemymmm B Kypce sBisercs
(opMUpOBaHUE MPEJICTABICHUN O CTPYKTYpPHBIX YPOBHSX MAaTE€pPHUH, BEILECTBE U
HoJe.

Hoes eymanumapuzayuu. EE peanmusanus NOpennonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMana (PU3NYECKOM HAyKU, OCMBICIECHUE CBSI3U Pa3BUTHS
¢u3ukun ¢ pa3BUTHEM OOILIECTBAa, a TaKXKE C  MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U 3KOJIOTMUYECKUMHU ITPOOIIeMaMu.

Hoess npuxnaouou  uanpasnennocmu. Kypc ¢Gu3uku npenamnojaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMYECKUX M TE€XHOJIOTMYECKUX MPHIIOKEHUM
U3YYECHHBIX TEOPUIN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS DJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKHM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakKe OOCYXKICHHUS
po0JIeM palOHATBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHIECKON 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (PU3WKH Ha YpOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus SBIAIOTCS (pu3myeckue Teopuu ((popmMupoBaHHE NPENCTABICHUNA O
CTPYKTYpE MOCTPOCHHS (HU3MUECKOU TEOPHH, POJI (DyHIAMEHTATBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, T'paHHIAX
NPUMEHUMOCTH TEOpHUH, I ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBIICHUNW U
MIPOIIECCOB).

CucTeMHO-IeSITENHbHOCTHBIN TOJIX0/I B Kypce (DM3WMKH peanu3yeTcsi mpexIie
BCEro 3a CYET OpraHU3alMH DKCIICPUMEHTATBHOM ACATEIHLHOCTH OOYJArOITUXCS.
Jlns  GazoBoro ypoBHS Kypca (U3UKM — OTO HCIOJIL30BAaHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H JIA0OPATOPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEAMHEHBI B OOIIMN CIHUCOK YYCHHMYECKUX
MpaKTHYECKUX paboT. BEIfeneHre B yKa3aHHOM IIEpedHe J1Ta0OpaTOPHBIX padoT,
IPOBOJUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBIISICTCS  YYaCTHHKAMU
00pa3oBaTeNpHOTO TIpoIlecca HCXOAsl €3 OCOOCHHOCTEH IUTAHMPOBAHUSA U
ocHameHus kabOuHera ¢usuku. IIlpum d>ToM oOecrieuynBaceTCs  OBJIAJICHHUE
O0OyJaroNMMUCS yYMEHUSMH TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBAHUS
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3aBUCUMOCTEH (PU3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
IPEIJIOKEHHBIX TUIIOTES.

Bonbioe BHIMaHUE yIEISIETCsl PEIICHUIO paCUETHRIX U KaUeCTBCHHBIX 3a71a4.
[Tpu sTOM M1 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3a/1a4U C SBHO 3aJaHHOM
¢u3nueckoil MOJENbl0, MO3BOJSIONIME MPUMEHSATh W3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjlieyia Kypca, TaK U HHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenioB. /{7 KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUS Ha
0OBsSCHEHHE TPOTCKaHUSI (U3MYECKUX SIBICHWA W TIPOILECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromue BbhIOOpa (U3MUECKOW MOJENM I CUTyallud MPaKTHUKO
OpHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpeboBanuamu DPIOC COO k MarepuaibHO
TEXHUYECKOMY OO€CIEUeHUI0 Y4eOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEAHEro 00IIero o0pa3oBaHusl JOJIKEH U3yUaThCsl B YCIOBUSIX
NpeIMETHOTO0 KaOuHeTa (U3UKM WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHeTre (U3UKU JTOKHO OBITH
HEO0XO0IMMOEe J1abopaTopHOE O0OOpYAOBaHUE JJIS BBIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (GU3NKe YICHHYECKUX MPAKTHICCKUX pabOT M JEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanioHHoe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
MPUHITUIIOM MWHUMAJIBHONH JOCTaTOYHOCTH ¥ 00ECIEYMBAET TOCTAHOBKY
MEPEUYNCIICHHBIX B TIporpaMMme 10 (HU3WKEe KIIOUEBBIX JIEMOHCTPAIMA IS
UCCJICIOBAHUSI  W3Y4YaeMbIX  SIBIEHUA MW  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe o0O0OpyJIOBaHUE MJI YYCHUYECKUX MPAKTHYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECIEYMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOydaromuxcs. Temaruueckue KOMIUICKTHI
71a00paTopHOTO 000PYyIOBaHUS AOJDKHBI OBITH IOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BaHWN aHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX Jab0OpaTOpuil.

OCHOBHBIMU LeJAMH  u3ydeHuss ¢u3MKM B 00mEeM 00pa3oBaHUHU

SIBJISIIOTCS

- bopMupoBaHHEe WHTEpPEca M CTPEMJICHHS OOYyYaIOIHUXCA K HAydHOMY

U3YYCHHUIO TIPUPOMABI, Pa3BUTHE HMX HWHTEUICKTYaJbHBIX W TBOPYECKHX

CIIOCOOHOCTEIA;

* Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HaHWS W (HOpMUPOBaHHE

MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

« hopMupoBaHNE HAYYHOTO MHPOBO33PCHHS KaK pPe3ysibTaTa M3y4eHUs OCHOB

CTpPOCHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;
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- popmMupoBaHue yMeHUH OOBICHATH SABJICHHS C  HCIOJIb30BAHUEM
(Gu3HUeCcKUX 3HAaHUHM 1 HAYYHBIX JOKAa3aTeIbCTB;

« (hopMupoBaHNE MPEACTABICHUNH O poid (UBUKU I Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne ATUX Iiesied 00ecreurBaeTCsl PeIIeHUEeM CIEAYIONNX 3a/1a4d B

mpolecce u3yyeHus Kypca GU3NKH Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

* IPHOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIINX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- hopMHupoBaHHE YMEHUH MPUMEHITh TEOPETUYECKUE 3HAHUS  JJIS
OOBSICHEHUSI (PU3MYECKUX SBICHUN B TPUPOAE © IS TPHUHATHUS
NPAKTUYECKUX PEUICHUH B MOBCEAHEBHOM KU3HH;

* OCBOGHHE CIIOCOOOB pEIICHUs pa3iIM4YHBIX 3ajJad4 C $BHO 3aJaHHON
(¢u3nueckol MOJENbI0, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJleKBAaTHOW YCIIOBUSIM 3a/1a4H;

* IOHUMaHUE (PU3UYECKUX OCHOB W NPHUHLMIIOB JCHCTBHUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMUECKHUX IPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO
cpeay;

* OBJIQZICHUE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEICHUS
(¢u3nYecKuX IKCIEPUMEHTOB, aHAIM3a W HWHTEpHIpeTaruu HHPOpMAIuH,
ONpENEIEHUS JOCTOBEPHOCTH MOIYYEHHOTO PE3YJIbTATA;

* CO3/IaHME YCIIOBUU ISl Pa3BUTHS YMEHHMHM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenne ¢usuku (6a30BbIiI ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero

oOpazoBanust orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

COAEP KXAHUE OBYYEHUA

10 KTACC®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUS

®dusuka — Hayka o npupoje. Hayunbsie MeTObI MIO3HAHUS OKPYKAIOILETO
Mupa. Poip skciepumMeHTa v TEOpUU B IMPOLECCE NTO3HAHUS TPUPOJIBI.
DKCnepuMeHT B (PUBHKE.

MopnenupoBanue (uU3MYECKUX SBJICHUW M TpolieccoB. HayuyHble TMIOTE3BI.
dusuyeckne 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUA.

Ponb u Mecto ¢uszuku B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI
MHUpPA, B IPAKTUYECKOMN AEATEILHOCTHU JIFOACH.
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Jlemoncmpayuu
AHanmoroBele W TMHU(PPOBBICE H3MEPUTEITHHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYHKHU.

MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemernienune, CKOpOCTb (CpeAHssi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAMHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCHUMOCTH KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU H
MEPEMENICHNS MATEPUATILHOW TOYKU OT BPEMEHMU.

CBoOoaHOE nazicHue. Y CKOpeHue CBOOOIHOTO MaICHUSI.

KpuBonuneitHoe  nBuxkeHue. JIB)KeHHE  MaTepualbHOM  TOYKH 1O
OKPYHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, INHEHHAS
ckopocTb. [lepuon 1 yactora obpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHu4eckue yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: CIOUIAOMETP,
JIBUKEHHUE CHAPSIOB, LICITHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanne NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Teja, OPOIICHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaieHUsI.

Hamnpagienne ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JABUXEHHUS C LEIBIO ONPEACICHUSI MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOIIEHUS MEXKY ITyTAMU, TPOMJCHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE PABHBIE POMEKYTKHA BPEMEHHU IIPH PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS LIapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.
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Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoil 3akoHn HeroToHa
IUIsl MaTepuaabHOM TOUKU. TpeTuit 3akoH HproTOHA I MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro TtsaroteHusa. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, ckoJyibkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIBXKEHUS U cuiia TpeHus nokosi. KoagduuueHt TpeHusi.
Cwuita conpoTUBIICHUSI IPU IBUKEHUU TEJa B dKUJKOCTH WIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHIKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cHJlbl OTHOCHUTEIIBHO OCH BpamleHud. [lmewo cuibl. YcioBust
paBHOBECHUS TBEPIOTO TEIA.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOJIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHEHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JehOpMallui.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBmkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHE U
PE3MHOBOM 00pa3Iie, OT uX JAehopManmu.

HccenenoBanue ycllOBUM pPaBHOBECUS TBEPAOIO TeNd, HMMEIOLIETO OCh
BpalleHHUs.

Tema 3. 3akonvl cOXpaneHus 6 mexanuxe

NMnynbc MaTepranbHOM TOUKH (Tesa), CHCTEMbl MAaTEPUATbHBIX TOYEK.
NmMnynbe CUIlbl 1 U3BMEHEHHUE UMITYJIbCA Tella. 3AKOH COXPaHEHUs UMITYJIbCa.
PeakTuBHOE IBMIKECHHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.



Kunernueckass sHepruss MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas SHEPIUs YIIPYro
nedopmMupoBaHHOM  mpyxuHbl. [loTeHuumanbHas SHeprus Teda  BOIM3H
MOBEPXHOCTH 3E€MIIH.

[loTeHUMAIbHBIE W HEMOTEHUUAJIBHBIE  CHUJIBI. CBsi3b  paboOTHI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW JHEPTUU CUCTEMBI TEIL.
3aKOH COXpAaHEHHS] MEXaHHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckne ycTpoMCTBA U MPAKTHUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
IIPY>KUHHBIN [IUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

N3ydyeHne aOCOIIOTHO HEYNpYyroro yaapa ¢ IMOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXAHMYECKOW HHEPruu
TeJIa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

MouiekyisspHasi GU3UKA U TEPMOJUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U HUX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKEHHS U
B3aUMOJICMCTBUSL YacTUI[ BemiecTBa. MoAenu CTPOEHUS Ta30B, JKUAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHUE CBOMCTB BEIIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ msmepenue. lllkama temmneparyp
[enbcus.

Mopenb WJICATBHOTO rasa. OcHOBHOE ypaBHEHUE
MOJICKYJISIPHOKUHETUYECKOM TEOPUH HACAIHLHOTO ra3a. AOCOIIOTHAS TeMIlepaTypa
Kak Mepa CpedHeld KHMHETHYECKOW SHEpPruu TEIJIOBOTO JABMYKEHHMSI YaCTHI] rasa.
[llxama temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHE MeHeneeBa—
Knaneiipona. 3akon JlanpTroHa. M3omponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduueckoe mpeacTaBieHne W30MPOIIECCOB: U30TEPMA,
M30x0pa, n3006apa.



TexHHYecKrue YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Moguens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aHMO/ICHCTBHUSI.

Mojenb, WILTIOCTpUpYIOIIas MPUPOy AaBJICHUS raza Ha CTCHKHM COCy/ia.

OnpIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSHMS MACAIBLHOrO Tasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEPEHMUI
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku
TepMmoauHamMuueckass cucremMa. BHYTpeHHssI dHEprus TEPMOAWHAMHYECKON

CUCTEMBI U criocoObl e€ n3MeHeHus. KonudecTBo TemioTel U padota. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  HJEAJIbHOrO  ra3a.  Buuael  Temonepenavu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTRA.
KonuuecTBo TemIOTHI NpH TEIUIONEpeaye.

[Tonsitue 006 aamabatHoM tiporiecce. llepBhIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHnre mepBOTrO 3aKOHA TEPMOJMHAMHKH K H3omporieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MammHbl.  [IpuHIUMNBI ~ AEWCTBUS  TEIJIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HepruM B TEIUIOBBIX MamuHax. Koaddumment mnonesnoro
nevictBusi TeruioBod MamuHbl. [{ukn KapHo u ero kodpUIMEHT MOJIE3HOTO
JNEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIIIOIHEPTETHUKH.

TexHudeckue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHJIUIIHOHED.

Jlemoncmpayuu

V3meHeHue BHYTpEHHEH HSHEPTUU Tejla MPU COBEPIICHUH DPAOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOIEMOHCTPAIIUS ).
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N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OneiT 1o anauadaTHOMYy pACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopnenu napoBoil TypOWHBI, JBUTATENS] BHYTPEHHETO CrOpPaHUsl, PEaKTUBHOIO
JIBUTATEIIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie

pabomeiIzMepeHune yienbHONU TeMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHjaeHcauus. Mcmnapenue u kunenue. AOGCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacellieHHBIM nap. YaenbHas TeIuioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépaoe Teno. Kpucramimueckre u aMoppHbie Tena. AHU30TPOIUS CBOKCTB
kpuctaimioB. Kuakue kpuctaiibel. CoBpeMmeHHble Matepuaibl. [LiaBieHue u
KpucTayui3aius. Y aelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHHUYecKue yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOIYYEHUsI COBPEMEHHBIX MAaTEpHATIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MIaBJIEHUSI KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuui sxcnepumenm, nabopamopHoie

pabomuiI3MepeHre OTHOCUTENIbHON BIAKHOCTU BO3/1yXa.

JJIeKTPOAMHAMHUKA

Tema 1. Inexkmpocmamuxa

OJIeKTpU3alMs Tell. OJNEKTpUYeCKuM 3apsn. [IBa BuIa SIIEKTPUYECKHX
3apsiioB. [IpOBOMHMKHU, OUAIEKTPUKKA U TMOJYHNPOBOJHHMKUA. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsija.

B3aumoperictBue 3apsaaoB. 3akoH KynoHna. TodeuHbIN 2JIEKTPUUECKUM 3aps/.
Onektpuueckoe mnone. Hanpsoxk€HHocTe  smekTpudeckoro mosist.  I[IpuHnwmn
CYyHEPHO3ULINK 3JIEKTPUUECKUX MoJjed. JIMHUM HanpspKEHHOCTH SJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratmdyeckoro  mojs.  [lorenmuman.  Pa3HocTh
NOTeHUHAIOB. [IpOBOJHUKM M JUANEKTPUKKM B 3JIEKTPOCTATUYECKOM TOJIE.

JusnekTpuyeckass HpOHULIAEMOCTb.
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OnekTpoémMkocTb. KoHaeHcaTop. DneKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpa.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJJIEKTPOCTATUYECKAasl 3alllTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYUHbIN OIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIC 3aPSIKEHHBIX TEl.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT  IUIOIIAIN
IJTACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHEPrust 3apsHKEHHOT0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, nabopamopmvie

pabomuiI3MepeHne 31eKTPOEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax
DJIEKTPUYECKHM TOK. Y CIIOBUS CYIIECTBOBAHUSA JIEKTPUUECKOTO TOKA.

Hctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHUE. YIEIbHOE CONPOTUBICHUE BEIECTBA.
[TocnenoBarenbHOE, MapalIebHOE, CMEIIAHHOE COCTMHEHUE MPOBOJHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyms—JleHna. MoumHOCTb
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIXKYIAA CHJIA M BHYTPEHHEE COINPOTUBIICHHE MCTOYHMKA TOKAa.
3akon Oma Jis TOJTHOM (3aMKHYTOM) iieKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

DJIeKTpOHHAasi ~ MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DOnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MPOBOANMOCTD
noTynpoBoAHUKOB. CBoMcTBa p—n-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax MW  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJNIeKTpUUeCKU TOK B razax. CaMOCTOSTEIbHBIM W HECaMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lnazma.
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TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, »dJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JTHO/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelaHnHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHHe DSIIEKTPOABMKYIIEW cuibl. KopoTkoe 3aMblKaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomul3yuenune

CMEIIaHHOTO COEUHEHUSI PE3UCTOPOB.

W3mepenre 3JIeKTPOABUKYILEH CHIIBI MCTOYHHMKA TOKA M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xkypca gusuku 6a30Boro ypoBHs B 10 kjacce OCyHIECTBISETCA C
Y4ETOM COJEPIKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MAaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nousamusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUSA: SIBJICHWE, HAYyYHBIA (akKT, TUmoTe3a, (Ppuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, IKCIIEPUMEHT, MOJCINPOBAaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BU[bI TEILIONEpPEaayuH, TEIUIOBOE PABHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs MaccCa, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEJ, KUAKOCTEU WU
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ra3oB, O9JICKTPHUYCCKHC CBOMCTBA MCTAJIJIOB, JJICKTPOJIMTHUYCCKAsA AUCCOLMAIINA,
rajilbBaHHKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE JBUKEHUW C HMCIOJIB30BAHHUEM MEXAaHHU3MOB,
YYET TPEHUS B TEXHUKE, MOJIIAIHUKN, HUCIOJb30BAHUE 3aKOHA COXPaHCHUS
UMIyJiIbca B TEXHUKE (pakeTra, BOAOMET W JApPYrue), JABUrarellb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOW XOJIOJWIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
NOJIYYEHHUS] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEpPUAJIOB, H
HAHOTEXHOJIOTUH, JJICKTPOCTATUUYECKAs 3alllUTa, 3a3€MJICHHUE SJICKTPONPHOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, TaIbBAHUKA.

11 KIIACCDJ1eKTpoANHAMHUKA

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHuThl.  B3anMoAEWCTBHME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOW WHAYyKOuW. llpuHnun cynepno3nnmu
MarHUTHBIX MoJiel. JInHuKM MarHUTHOM WHAyKIMU. KapTuHa JTUHUNA MarHUTHOM
VHJYKIMH [10JI1 HOCTOSTHHBIX MAarHUTOB.

MarautHOe T1ON€ TPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TOJS JIMHHOTO MNPSIMOTO MPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
POBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoneiicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIPaBJICHUE.

Cuna JlopeHnua, €€ MOyJIb U HallpaByieHUE. J[BUKEHUE 3apS)KEHHON YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM MoJjie. PaboTa cunsl Jloperia.

SIBnenue sneKTpoMarHuTHOW WHAYKUuMHU. IIOTOK BekTOpa MAarHUTHOU
WHAYKOAW. OJNEKTPOJABHKYIIAs CUJIa HHAYKIWU. 3aKOH DSJIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekTpuyeckoe MoJie. OJIEKTPOABIKYILAS Cuila HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHMTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMH. OJIEKTPOABIKYIAS  CuUia
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudecknue yCTpOHUCTBA M MNPAKTUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHUThbl, BJEKTPOMATHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS I1€Yb.
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Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JInHUY MHAYKIIMY MarHUTHOT'O TIOJIA.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBneHuE IEKTPOMAarHUTHOW HHIYKIUU.

[TpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUJIbI MHAYKIUU OT CKOPOCTH HM3MEHEHUs
MAarHATHOTO MOTOKA.

SIBiieHKME CaMOUHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomui13yuenue

MAarHATHOTO MOJISL KaTYIIKH C TOKOM.

HccmenoBanne  NEWCTBUS  NOCTOSIHHOTO — MAarHuTa Ha  paMKy €

TOKOM.lccrenoBanue sSBJICHUSA JIEKTPOMAarHUTHON MHIYKIIVH.

KoJie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebGarenbHas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHUS.
IMapmonunyeckue konedanus. Ilepuoxa, wactora, ammuTyga M Qasza KojgeOaHH.
[IpyXMHHBIA MasTHUK. MareMaTUYECKUN MASTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHeprun Mpy TapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHWYECKUMU U
ANEKTPOMATHUTHBIMU KoyieOaHussMH. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPrUM B UJI€aTHbHOM KOJIE0ATEIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxarolux KojeOaHUAX. BbIHYX /I€HHbIE MEXaHUYECKHE
KoJjeOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

[lepemennbiii  TOK. CHHYyCOMZANbHBI MEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE M JACHCTBYIOIIEE 3HAYEHHE CUJIbI TOKa H
HaIpsKEHUS.

Tpancpopmarop. [IponszBoacTBo, nepenaya v MoTpedICHUE AIEKTPUUECKOU
DHEPruu. DKOJIOTUYECKUE PHUCKU INPU MPOU3BOACTBE dJIEKTposHepruu. KynpTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HH.

TexHH4eckrue yCTpOMCTBA M IPAKTUYECKOE MNPUMEHEHUE: JJIEKTPUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepeay.
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Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJEOATEIBHONW CHUCTEMBI (TPYKUHHBIA WA
MaTEMaTUYECKUNA MASITHUK).

HaOmronenne 3atyxaromux KojeOaHuH.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEAMHEHHHM PE3UCTOpa, KATyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIEOAHUW Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBaHnre MEpPEMEHHOIO TOKAa B LENM U3 MOCIEI0BaTEIbHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yclnoBHsS pacrpoctpaneHusa. Ilepumoa. CkopocThb
pacrpocTpaHeHus U JIJTuHA BOJHBL. [lonepeunbie U Mpoa0JIbHBIC BOJHBI.
Nurtepdepentus u udpaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexrpomarautHol BosiHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHHE, TOJIIpU3aIius, Tudpakiivs,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >1eKTpOMarHUTHBIX BOJH. [IprMeHeHHEe 3JEeKTPOMAarHUTHHIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Painonokanusi.

DIEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JAUMArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus ¥ IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.
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3BYKOBOI pe30HaHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIONH U
9aCTOTOM KOJIeOaHMUIA.

HccmenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH: OTpaKEHHE,
pesioMJIeHUE, Mospu3anus, udpakuus, nHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. I[IpgamonuHerHOE pacnpoOCTpaHEHHWE CBETa B
oaHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHuil B
IJIOCKOM 3€pKajle.

[Ipenomnenue cBera. 3aKOoHbBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKA3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpeienbHbli yroa NOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

Cobuparomiue u pacceuBarOIINe  JIMH3BI. Tonkas JIMH3A.
DoKyCHOE PacCTOSTHUE U ONTUYECKasl CHila TOHKOU NuH3bl. [locTpoeHne
n300paKeHU B COOMpAIONIUX U paccerBaromux JruH3ax. GopmMyna TOHKON JTUH3HI.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOUHUKHU.
VYcnoBus HaOMOIEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. JJudpakimonnas pemérka. Y cioBre HaOII0IeHUS
[JIaBHBIX ~ MaKCHMYMOB Ipyu TMAaJeHUH  MOHOXPOMATHYECKOTO CBETa
Ha TUPPAKITUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
dboToanmapaT, IPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAsI
ONTHKA, TU(PpaKIIUMOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpoCTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKorna, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

Habmonenune nudpakiuuu ceeta.Habmronenue

JUCIIEPCUH CBETA.
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[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[TonydyeHue cexTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HabGnronenue noasipuszaluy CBeTa.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIelIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

['paHuiibl TPUMEHUMOCTH  KJaccMyeckod — MexaHuku.  [loctynars
CHeUaIbHOU TEOPUH OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOIYJISl CKOPOCTHU CBETA
B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEJISITABUCTCKOM YaCTUIbI. DHEPIUs
TTOKOSI.

KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPIrUs
U UMIyJbC (POTOHA.

OTtkpoiTue u uccnegoBanue poroddpdexra. Onbithl A. I'. CTosieToBa. 3aKOHBI
dotoadpdexra. YpaBuenue OiiHmTerHa 11 poTtodadpdekra. «KpacHass rpanuia»
doToarddekra.

Hasnenne cBera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE MpUMEHEHHe: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTorh(DHEKT Ha YCTAaHOBKE C IMHKOBOM TMJIACTUHOM.

HccnenoBanue 3akoHOB BHeETHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUrO o -4acTHIIL.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHne W morjomieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YPOBHEW SHEPrUU aToMa BOJOPO/IA.
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BosiHoBBIE cBoOMcTBa yacTull. Bonasl ne bpoiinsa. KopnyckynspHo-BOITHOBOM
Iy aJIN3M.

CHOHTaHHOE U BBIHYXICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie

pabomwuiHabmoaeHne TMHEWHYaToro CreKTpa.

Tema 3. Amomnoe sa0po
DKCIEPUMEHTHI, JIOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHust siapa. OTKpbITHE

panuoaktuBHOocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paznoakTUBHOTO u3inydyeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3TydeHHUs.
BinsiHME pagoOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykionnas moxens sigpa ['elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anwa-pacna. DNEeKTPOHHBIN u MMO3UTPOHHBIN OeTa-pacrma.
['amMan3nydeHnue. 3aKOH palMOaKTUBHOTO pacnajaa.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTES sI€Ep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl W TMEPCIEKTHUBBI
AIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS! M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO u3nueckoii KapTUHBI MUpA.

TexHuueckue yCTpoMCTBa U MPAKTUYECKOE NPUMEHEHHE: TO03UMETP, Kamepa
BuiibcoHa, sigepHbiii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuviVccnenoBanue

TPEKOB YaCTHI] (T10 TOTOBBIM (oTOrpadusim).

JIeMEeHThI ACTPOHOMHUM U ACTPOPU3UKHU

Ortarbl pa3BUTHs acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUYEHUE

aCTPOHOMMH.
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Bun 3Bé3nHoro Heba. Co3Be3qus, sSipKue 3BE3/BI, IUIAHETHI, WX BUIUMOE
JIBHOKCHHE.

ConHeyHast cucteMa.

Conunue. ConHeuyHass akTUBHOCTh. Mcrtounuwk sHeprum CosiHIIA U 3BE3.
3BE3/71bI, X OCHOBHBIC XapaKTEPUCTUKHU. JlparpamMma «CHEKTpajJbHBIM KiIacc —
CBETUMOCTBY». 3BE31IbI TJIABHOHM IIOCJIEAOBATCIBHOCTH. 3aBHUCHUMOCTH «Macca —
CBETUMOCTBY» [UJIs1 3BE3J TJIABHOW ITOCIEIOBATEIBLHOCTH. BHYTpeHHEE CTpoeHuE
3BE3/1. COBpEeMEHHBIE MPECTABICHUS O MPOUCXOXKIAECHUU U ABoJoIuU CoiHIa U
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nuxenue CoyiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. YEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa606ma. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PenMkTOBOE H3MyUYeHHE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHHEM KOMITBIOTEPHBIX
MPUWIOKEHUH ISl ONIPEACIICHUS MOJI0KEHN HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEeBEPHOro MOIYIIAPHS U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o01maronee MOBTOPEHUE

Pony Qu3uku © acTpOHOMHUM B HKOHOMHMYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NesaTeIbHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON Teoprun
B (GOpMHpPOBAaHUU TIPEACTABICHUM O (PUINYECKON KapTUHE MHpaA, MECTO
bu3uYeCKOr KapTUHBI MHUpa B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 6a30Boro ypoBHs B 11 kiacce OCyHIECTBISETCA C
YYETOM COAEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOTHUH, XUMUH, reoTpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nonsimusi, CBS3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHWE, HAay4YHbIM (akT, TUMOTEe3a, (u3nueckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
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TOXK/IECTBO, BEKTOPBI M WX MPOCKIIMA HAa OCH KOOPJIWHAT, CJIOXKCHHUE BEKTOPOB,
IPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIWN, TPU3HAKH T[OJ00US TPEYTrOJIbHUKOB,
oTmpeeeHIe TUIOIIAAN IIIOCKUX GUTYp B 00BhEMa Tell.

buonocusn: »snextpuyeckue SBICHHS B KUBOW MNpUpOAE, KojieOaTelabHBIC
JIBWKEHUS B )KUBOW MPUPOJE, ONTUUECKUE SIBJICHUA B KMBOW MPUPOJIE, NCHCTBUE
paaualy Ha )KMBbIE OPraHU3MBl.

Xumus: CTPOCHHE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpPa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUIMYECKON PEIIETKH, CIEKTPaIbHbII
aHaJus3.

l'eocpaghusi:  MarHuTHpIE TIOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, ITPEACKAa3aHUE 3EMIICTPSICEHUIM.

Texnonocusa: TWMHWUW DBJIEKTPOIEpENay, TEHEpPATOp MEPEMEHHOrO TOKa,
3JIEKTPOJIBUTraTeNIb, WHAYKIIMOHHASA I€Yb, pajaap, PaadONpPUEMHUK, TEIECBU30P,
anTeHHa, Tenedon, CBU-neuyb, MpOEKIMOHHBIN amnmapaTr, BOJIOKOHHAas ONTHKA,
COJIHEYHas OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHoro mnpeamera «®Pusnka» Ha YPOBHE CPEIHETO OOIIETro
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECTIICYUTH JOCTHIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOTO npeameTa «Du3nkay M0KHbBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B MPOLECCE Pealn3allii OCHOBHBIX HalpaBJICHUN
BOCIHUTATEIBHOMN JACATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOM MO3UIMK 00YUYaIOIIEroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO  OOIIECTBA;IPUHATHE TPAJIULMOHHBIX
OOIIIEYeIOBEUECKUX  T'yMAaHUCTHYECKUX U JEMOKPATHYECKUX  I[EHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX MPaKIaHCKOTO
oOlecTsa,  yd4acTBoBaTb B CAMOYIpaBJI€HMM B 00pa3oBaTEbHOU

OpraHM3allMi;YMEHUE B3aWMOJICHCTBOBATh C COLIMATIbHBIMU HHCTUTYTAMHU B

COOTBETCTBHH C
UxX (YHKIUMSAMH U HA3HAYCHHEM;TOTOBHOCTh K T'yMaHUTapHOU U

BOJIOHTEPCKOM JESITENLHOCTH;
2)IaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma; IIEHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM,
JIOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;
3)1yXOBHO-HPABCTBEHHOI0 BOCHHUTAHMUSA:CHOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAaHMS, DTUYECKOTO TIOBEJEHUS; CIIOCOOHOCTh OIICHUBATh CHUTYAlMI0 U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha MOPaJTbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH, B TOM YHUCJE B JIECSITEIBHOCTU YUYEHOT0;0CO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHNE YCTOWYUBOTO OYIyIIIETO;
4)3¢TeTHYeCKOro BOCIIUTAHUS
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ACTETUYECKOE OTHOIIECHUE K MUY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPYECTBA,

npucyiero Gpusndeckoi Hayke,

5)TpyaoBoro BOCHMTAHMSI:MHTEPEC K Pa3IMIHBIM cdepaMm MpodeccHOHATBHOM

JCSATCIIEHOCTH, B TOM

YHCIIe CBA3aHHBIM C (PH3UKOHN M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD

Oyaymiein  mpodeccmm U PEaTU30BBIBATh ~ COOCTBCHHBIE  YKM3HCHHBIE

IJIAHBI;TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpPa30BaHHUIO B

obJsactu

(U3KMKK Ha IPOTSKCHUH BCEH KHU3HU;

6)3K0JI0rH4eCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYpPhI, OCO3HAHHE TII00ATEHOTO

XapakTepa 3KOJOTHIECKUX MPOoOJIeM; TUIAHUPOBAHNUE W OCYIIECTBICHUE JICHCTBHIA
B OKPYKarOIICH cpejie Ha OCHOBE

3HaHWSA I1EJICH YCTOWYMBOTO pa3BUTHS 4YEJIOBEUYCCTBA, PACHIMPEHUE OIbITA
JESITSIIBHOCTH SKOJIOTMYECKON HApaBICHHOCTH Ha

OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7)IIeHHOCTH HAYYHOTO MO3HAHMS

c(hOpMHUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  pa3BUTHSA  (U3MYECKOH  HAYKHW;0CO3HAHWE IICHHOCTH  HAyYHOU

JCSATCIIBHOCTH, TOTOBHOCTh B IIpollecce W3Y4YeHHUS (U3WKU OCYIICCTBIIATH

MPOSKTHYIO ¥ UCCIIEA0BATEILCKYIO ICITCIbHOCTD HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBare/ibHBbIC YHUBepPcaibHbIe yueOHbIe AeiicTBUsba3oBbie ToruyecKue
JAeHCTBHA:

CaMOCTOATENbHO  (POPMYJIHMPOBATH W aAKTyaJlU3upoBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENENATh LEIU JEATECIbHOCTH, 3a]aBaTh
rapameTpbl 1 KPUTEPUH UX
JNOCTH)KEHHUS;BBISIBIATh 3aKOHOMEPHOCTM W NPOTUBOPEUHS B pPacCMaTpUBAEMBbIX
(¢u3nuecKuX SBIEHUSAX; pa3pabaThiBaTh IJIaH pEUIEHUS MPOOJEMBbI C YYETOM
aHaJIM3a UMEIOIIHNXCS
MaTepualbHbIX W  HEMAaTEpUAIBHBIX  PECYPCOB;BHOCUTH  KOPPEKTHUBBI B

NEeSATEIbHOCTh, OUEHUBATH COOTBETCTBUE PE3YJIHTATOB
LesiM, OIEHUBATh PUCKU TMOCJHEACTBUI JEATEIbHOCTH, KOOPJIWHHUPOBATh U

BBITIOJIHATH Pa00Ty B YCIOBUSAX PEAIBHOTO,

BUPTYaJIbHOT'O U KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS ;pa3BUBATh

KpEaTUBHOE MBIIIJICHUE MTPH PEIICHUHN KU3HEHHBIX MTPOOJIEM.
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Ba3oBnle ucciiegoBarejbcKye 1eMCTBUSA:
BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU MTOHATHAMU U METOJIAMU
duznyecKoil HayKu;

BJIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON U TIPOSKTHON JCATEIHHOCTH
B 00ylacTH (pM3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TOUCKY
METOJIOB pelIeHUs 3ajad (PU3NUECKOTO COJep)KaHUs, MPUMEHEHUIO Pa3IuyHBIX
METOJIOB TIO3HAHWS; BJIAJACTh BHUAAMHU JCSITCIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHWUS, €r0 HMHTEPIIPETAIluH, MPEeoOpPa30BAHUI0 W TPUMECHCHHIO B Pa3JIMYHBIX
y4eOHBIX CUTYaIUsAX, B TOM YHCJIE MPU CO3JaHUM y4EOHBIX MPOEKTOB B 00JIaCTH
(bU3UKH; BBISABIATh MPUUYUHHO-CIICICTBEHHBIC CBS3M M aKTyaJIM3WpOBATh 3ajauy,
BBIJIBUTATh THUIIOTE3y €€ pEIICHHs, HAaXOIUTh apTyMEHTBI I JOKA3aTelbCTBA
CBOMX YTBEpPKICHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHUS;aHATU3UPOBATH
MOJIYYCHHBIC B XOJIE PEUICHUs 3aJadll pe3yibTaThl, KPUTUYECKU OIICHUBATH HUX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIOBUSAX;CTaBUTh H
dbopmyIUpoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM
JEATETPHOCTH, B TOM 4YHCJIE TPHU H3YYCHUH (U3HUKHU;IAaBATh OICHKY HOBBIM

CUTYaIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;yMETh MEPEHOCUTH 3HAHUS TI0

(bu3MKe B IPaAKTHUECKYIO 00JIaCTh
KU3ZHENIEATCIbHOCTH;YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTeil; BBIIBUTATh HOBBIE UJICH, MTPEIaraTh OPUTrHHAIBHBIC TTOAXObI

U PEIICHUS; CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOITUe

IbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJIyYeHHS HHGPOpMAIMKU (PU3NYECKOTO COJEpKaHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHAJIU3,
CUCTEMATH3AIMI0 W WHTEPIPETANNi0 WH(OpPMAIMU Pa3IMIHBIX BUAOB U (GopM
MIPEICTABICHUS;0IICHIBATh JOCTOBEPHOCTh HMH(POPMAIIUH; UCIIONH30BaTh CPEICTBA
UH(OPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUIA B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OPTraHU3AIlMOHHBIX 33/Jad C COOJIIOJICHHEM TpeOOBaHMIA
APrOHOMHKH, TEXHUKHA 0€30MMaCHOCTH, TUTHEHBI, PeCypcocOepeKeHUs, TPABOBBIX U
ATUYCCKUX HOPM, HOPM HWH(MOPMAIMOHHONW O€30MMacHOCTH;CO3/1aBaTh TEKCTHI
¢bu3HUecKoro cofep>KaHus B pa3InYHbIX (hopmaTax ¢
y4€TOM Ha3zHaYeHUs: HHPOPMAIIMK U 1IETIEBON ayJAUTOPUH, BRIOUPAst ONTUMATHHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aIiH.

KoMMyHUKaTHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBUS:
OCYUIECTBJISATh OOIIEHWE Ha YypokKax (U3UKK U BO BHE-YpPOUYHOU
NEATENBHOCTH;
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pacno3HaBaThb NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallud M CMSr4yaTh
KOH(MIUKTHI;pa3BEPHYTO M JIOTHYHO U3JlaraTh CBOIO TOYKY 3pEHUs C
UCITOJIb30BAaHUEM
SI3BIKOBBIX CPEJACTB;IOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON U
WHIUBUyaJIbHON
pabOThI;BEIONPATH TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUM C yUETOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEH Ka)KJOr0 4YJI€HA KOJUIEKTHBA; NPHUHUMATh IEJIN
COBMECTHOM JAESITENIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JECUCTBUA MO €€
JOCTH)KEHUIO: COCTABIIATD TUJIaH JIEUCTBUM, pacnpeesiTh poiau ¢ yu€TOM MHEHUMN
YYaCTHHUKOB, OOCYXKJIaTh pe3yibTaThl COBMECTHOW pabOThI; OLICHHBATh KaueCTBO
CBOEr0 BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAH/IbI B
o0l pe3yapTaT MO pa3pabOTaHHBIM KPUTEPUSIM;IpEIaraT HOBBIE IMPOEKTHI,
OLICHUBATh UJEU C IO3ULIMU HOBU3HBI,
OpPUTMHAIIBHOCTH, TMPAKTUYECKOW 3HAYUMOCTH; OCYIIECTBISAITH IMO3UTHUBHOE
CTPATETUYECKOE MOBENCHNUE B PA3IMYHBIX
CUTYyaIUsX, POSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE
nercreus.CaMoopranu3amnus:

CaMOCTOATENbHO OCYILIECTBISATh MMO3HABATENbHYIO AESTENBHOCTh B 00JIaCTU
GU3UKM W acCTPOHOMUH, BBISIBISATH MNPOOJIEMBI, CTaBUTh U (POpMyIUPOBATH
COOCTBEHHBIC 33J]a4M;CAMOCTOSTEILHO COCTABIIAThH IJIAH PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3a/ay, TUIAH BBITIOJIHEHUSI TMPAKTHYECKOW paboThl ¢ y4E€TOM
HMMEIOIIUXCS PEeCypCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTEHUI;1aBaTh
OIICHKY HOBBIM CHUTYaIIHsIM;

pacmMpATh  paMKd ~ y4eOHOro  MpeaMeTra Ha  OCHOBE  JIUYHBIX

MPEANOYTEHUI; eIaTh OCO3HAHHBIN BBIOOp, apTyMEHTHUPOBATH €ro, OpaTh Ha

ceost
OTBETCTBEHHOCTh 32 PEUICHUE;0IICHUBATh MPUOOPETEHHBIN OIBIT;CIOCOOCTBOBATH

(GbOpMHUPOBAHUIO U TIPOSIBIICHUIO SPY/IUIIUU B 00J1aCTH

(U3MKH, TOCTOSHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JABAaTh OLICHKY HOBBIM CUTYalLUsIM, BHOCUTb KOPPEKTUBHI B IEATEIILHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;
BJQJ€Th  HABBIKAMM  TIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUI;
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MCTIONB30BaTh MPUEMBI pedIICKCHH JIJISl OIEHKU CUTYaIliH, BEIOOpA BEPHOTO
PEIICHUS; YMETh OIEHUBATH PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS TT0 UX
CHUKEHUIO;IPUHUMATHh MOTHBEI 1 apTYMEHTHI APYTUX MPU aHAIA3E PE3yJTbTaTOB
NEeSATETbHOCTH; IPUHUMATH ceos, MOHUMAs CBOU HEJI0CTATKH u
JOCTOMHCTBA;IPUHUMATh MOTHUBBI U apTyYMEHTBHI JIPYTHX MPH aHAJIN3€ PE3yIbTaTOB
JeSATEIbHOCTH; TPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OIINOKH.

B mporecce moCTHKEHHSI JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS TPOTPAMMBI
mo ¢u3NKe IS YPOBHS CpPETHEro O0OImero oO0pa3oBaHUS y OO0ydYaIOIHUXCS
COBEPIICHCTBYETCS AMOIIMOHATBHBIH WUHTEIUICKT, IPEeIoIararo i
c(hOpPMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOUN SMOITMOHAIBHOU CEpHI,
OBITb YBEPEHHBIM B ceOe;caMOperyJupoBaHusl, BKIIOYAIOIIETO CAMOKOHTPOIb,
yMEHUE TMPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHHUE, CIOCOOHOCTD
aJanTHPOBATHCS K IMOIMOHAIBLHBIM HW3MEHEHUSM W TPOSIBIIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIICH CTpEeMJICHUE K
JOCTIKEHUIO 1IEJIM U YCIIeXY, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh
UCXO/JIs1 U3 CBOMX BO3MOKHOCTEM; IMITATUH, BKITIOYAIOIIEH CIIOCOOHOCTh MOHUMATh
OMOITMOHAIEHOE COCTOSIHME JPYTHX, YYUTBIBATh €ro TPHU OCYIICCTBICHHH
0011IeHHSs, CHOCOOHOCTh K COUYBCTBUIO M COMEPEKUBAHUIO;COIIMATLHBIX HABHIKOB,
BKJIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpaA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B NPAKTUYECKOM JEATEIBbHOCTH JIFOJCW;yYUTHIBATh T'PAHULIBI
NPUMEHEHHUS  M3Y4YEHHBIX  (U3MUecKux  MojeNiel: MarepualibHasi — TOYKa,
WHEpIMalibHasl cucTeMa OTcu€Ta, aOCOJIOTHO TBEPIOE TEI0, HACAIbHBIN ras,
MOJIEJIM CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUYECYHBINA AIEKTPUUECKUI
3aps IpY perieHuu GU3NUEeCKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHUE SBJIEHUS (IIPOLECCHI) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOEHHUSI BEIIECTBA U
3JIEKTPOJAMHAMHUKH:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSIMOJUHENHOE
JBIDKEHUE, CBOOOJHOE TMAaJIeHWe TeJ, JBIKEHHUE TO OKPYXHOCTH, HWHEPIIHS,
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B3auMozeicTeue ten, AU y3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOSHUE KUJIKOCTEN U
TBEPABIX TEJ, U3MEHEHUE 00BbEMA TeJl MPU HArpeBaHUM (OXJIAXKIAECHHUH), TEIUIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCAIUs, IUIABJICHHUE, KPUCTAJUIM3ALUs, KHUIICHHE,
BJIQYKHOCTb BO3/lyXa, IOBBIIIEHUE AABJICHUS ra3a Py €ro HarpeBaHUM B 3aKPBITOM
COCyle, CBf3b MEXKJIy IIapaMeTpaMy COCTOSHMS Tra3a B H30MpoLeccax,
ANEKTpU3alus  TeJ, B3aUMOJEHUCTBUE  3apsAIOB;ONMCHIBATH  MEXaHUYECKOE
JBKEHUE, UCHOJB3Ys (PU3NUECKHE BETUUYHHBL: KOOPJIWHATA, IIyTh, IEPEMELICHHUE,
CKOpPOCTb, YCKOPEHHME, Macca TeJla, CUia, UMITYJbC Tela, KHHETUYECKasl YHEPTHUs,
NOTEHIMAIbHAsL SHEPrUs, MEXaHu4eckass padoTa, MeXaHU4ecKass MOUIHOCTh; IpU
ONHCAaHUU TPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICI MCIIOJIb3YyEMbIX BEJINYMH,
UX O00O03HAUYeHMsS] U €IMHMIIBI, HAXOAWTHh (HOPMYJIbI, CBA3BIBAIOLIME JIAHHYIO
(pU3HYECKYIO BETUYHUHY C IPYTMMHU BEJIMYMHAMU;OMKCHIBATh U3YYEHHBIE TEIIOBHIE
CBOMCTBA TEJ U TEIUIOBbIE SIBJICHUS, UCHIOIb3Ys (PU3NUECKUE BEITUUUHBI: JaBICHHUE
raza, TeEMIeEpaTrypa, CpedHss KUHETHYECKas HSHEPrus XaOTHYECKOTO JIBHIKCHHS
MOJIEKYJI, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTPEHHSS1 HEprus, paboTa raza, Ko3QQUUUEHT MOJIE3HOr0 ACUCTBUS TEIJIOBOTO
ABUTATENs; NpPU ONUCAHUM TPABWIBHO TPAaKTOBATh (PU3UUYECKUI CMBICH
UCIIOJb3yEMBIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI, HAaXOAUTHh (POPMYJIBL,
CBA3BIBAIOIIUE JAaHHYIO (PU3UYECKYIO BETUUMHY C IPYTMMHU BEJIMYMHAM;OIMCHIBAThH
M3YYEHHBIE JJIEKTPUYECKHE CBOICTBA BEIIECTBA M JJIEKTPUYECKUE SBIICHUS
(mpotecchl), HUCHONB3YsSd (U3MUECKHE BEIWYUHBL:  JJIEKTPUUYECKUH  3apsij,
ANEKTPUUECKOE MOJie, HANPSLHKEHHOCTD MMOJsl, TOTEHIMAJ, Pa3HOCTh MOTEHINAJIOB;
Py ONHCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMsS] M EIUHMIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMHU  BEJIWYMHAMM;aHAJM3UPOBATh
(u3ruecKre MPOUECChl U SBJICHUS, UCTIONb3Ys (PU3HMUECKUE 3aKOHBI M MPUHLUIIBL:
3akoH BcemupHoro tarotenus, [, II u III 3axkonbl HbproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON SHEPIHH, 3aKOH COXPAHEHHUS MMITYJIbCa, IPUHIUI CYIEPIO3ULNAN
CWJI, NMPUHUMUII PABHONPABHUS HMHEPLUUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJSPHO-
KMHETHYECKYI0 TEOPUIO CTPOCHHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpEIHEN
KMHETMYECKOW DSHEPruu TEIJIOBOTO JABWMKEHUS MOJEKYl1 C abCOJIOTHOM
TEMIIEpaTypOil, MEpBBIA  3aKOH  TEPMOJMHAMUKH, 3aKOH  COXPaHEHHUS
ANEKTPUYECKOro 3apsaa, 3akoH KylloHa, Mpu 3TOM pa3iavyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPAHMIIB,
00J1aCTH) MPUMEHUMOCTHU;00BSICHATh OCHOBHBIE NPUHLMUIBI JEUCTBUS MAalIUH,
npuOOpOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBUS HUX 0€30macHOro
WCIIOJIb30BAaHUSI B TIOBCETHEBHOW JKM3HU; BBINOJIHATH O3KCHEPUMEHTHI IO
UCCIIEJOBAaHUIO (PU3NYECKUX SBJICHUH U
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IIPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX W KOCBEHHBIX W3MEPEHHH, IPU 3TOM
(GopMynupoBath mpolOieMy/3ajadyy M TUIOTE3Y YYEOHOro HKCIEPHUMEHTA,
coOupaTth YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJUTH OIBIT H
(GopMyTUpPOBaTh BBIBOJABI;OCYIIECTBIISATh MPSIMBIE M KOCBEHHBIE HW3MEPECHHUS
(u3nyecKuX BEIUYMH, NPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEpPEHUs U
UCII0JIB30BaTh U3BECTHBIC METOIBI OLICHKH HOTPEIIHOCTEN
M3MEPEHUI;CCIIEI0BATh 3aBUCUMOCTH MKy (PU3NUYECKUMH BETUYMHAMHU C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUMH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHupoBaTh pe3yJabTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B
BuAge  Tabmu W rpaduKoB,  JeNaTh  BBIBOABI 110  pe3yJibTaTaM
MCCIEI0BAHM;COOMI0IaTh MpaBuWiIa 0€30MacHOTO TpyAa MpU  MPOBEACHUU
MCCJIEIOBAHUM B paMKax y4eOHOIro SKCHEpPUMEHTa, Y4eOHO-UCCIIEeI0BATENbCKON U
IPOEKTHOW JIESTEIIBHOCTH C MCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOMCTB H
1abopaTopHOro OOOpYAOBaHUS;pEIIaTh pPACUETHBIE 3aJayd C SBHO 3aJaHHOU
(u3HUEeCcKO MOJIENBIO, UCTIOB3YSl (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE
aHaJM3a ycJIOBUA 33Ja4d BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (U3UUECKUE
BEJIMYUHBI U (POpPMYJBI, HEOOXOAUMBIE Ui €€ pElIeHUs, MPOBOJUTh PACUETHI U
OLICHMBATh PEaJbHOCTh MOJIYYEHHOIO 3HAUCHUs (PU3MUYECKON BEIUUYMHBI;PELIATh
KAueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOYKY
paccyXJeHUl C OMOpoi HAa M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NUECKHUe
SBJICHMUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJady  COBPEMEHHbIE
MH(OpPMAIMOHHBIE TEXHOJIOTMH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUN
Y TIPEACTABJICHUS Y4eOHOM M HAYYHO-TNOMYJISIPHOM MH(OpMaIUu, MOJTyYeHHOU U3
pa3IM4YHBIX  HMCTOYHHUKOB, KPUTHYECKH aHAJIM3UPOBAThH NOJIy4aEMYO
MH(POPMAIMIO; IPUBOIUTH MPUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHBIX yUEHBIX-
(u3HKOB B
pa3BUTHE HAyKu, OOBACHEHHE IMPOLECCOB OKPYKAIOIIEr0 MHUpa, B Pa3BUTHUE
TEXHUKH M TEXHOJOTHI;UCIONb30BaTh TEOPETUYECKUE 3HaHUS TO (u3MKe B
MOBCETHEBHON JKM3HU I oOecredeHus Oe30MacHOCTH TIPH  OOpaIlleHUd C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, MJIsi COXpPaHEHUsS 370pOBbI U
COOJII0JIEHNS HOPM 3KOJIOTMYECKOro TTOBEACHUS B OKpYXarollel cpene;padoTaTh B
IpyNIEe C BBIIOJHEHUEM PA3INYHbIX COLUAIBHBIX POJIEH,

IUTAHUPOBaTh paboOTy TpPyNIbl, PAMOHAIBHO paclpenessTh OO0S3aHHOCTH U
IUTAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJICKBATHO OLICHHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.
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K konHimy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y 00YyUAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTHYECKOW JEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IMHCTBO
(¢u3nyecKkol KapTUHBI MUPA;YUUTHIBATh TPAHUIBl TMPUMEHEHUS H3YYEHHBIX
¢u3nYecKuX MOJENEH: TOUYECUHBIA DJIEKTPUUECKHM 3apsii, Jyd CBETa, TOUYCUHBIN
MCTOYHHK CBETA, SJI€pHAsi MOJIEIb aTOMAa, HyKJIOHHAsI MOJIEb aTOMHOTO siipa IpH
pelieHnn (pU3MYECKUX 3a/ay;paclo3HaBaTh (pU3NUECKHE SIBIEHMS (IIPOLIECCHI) U
OOBSCHAThP MX Ha OCHOBE 3aKOHOB DJJIEKTPOAVMHAMMKH M KBAHTOBOM (DU3MKHU:
ANIEKTPUYECKasi MPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE
JNEUCTBUA TOKA, B3aUMOJCHCTBUE MArHUTOB, 3JEKTPOMArHUTHAs WHIYKIIHS,
JNEHUCTBAE MArHUTHOTO NOJII HAa MPOBOJAHMK C TOKOM M JBIDKYIIHMWCS 3apsf,
AJIEKTPOMArHUTHBIE KOJICOAHHWsSI M BOJIHBI, NPSIMOJUHENHOE pacnpoCTpaHEHHUE
CBETa, OTpPaXEHHE, IMpeloMiieHue, UHTepdepeHurs, AUPpaKkuus U MOJIIpU3alnus
CBeTa, Aucnepcus cBera, gotoanekrpudeckuil 3¢dext (Ppororddekt), cBeToBOE
JABJICHUE, BOZHUKHOBEHHUE JIMHEMYATOTO CIIEKTPa aromMa BOAOPOJA, ECTECTBEHHAS
U HMCKYCCTBEHHAsl PAaJIHOAaKTHBHOCTH;ONHCHIBATh M3YYEHHBIE CBOMCTBA BEILIECTBA
(37IeKTpUYECKHe, MarHUTHBIE, ONTHUYECKUE, DIJIEKTPUYECKYI0 MPOBOJUMOCTH
pPa3IMYHBIX CpeA) M DJIEKTPOMAarHUTHBIE SBJIEHUS (IIPOLIECCHI), HCHOJIb3YS
(u3nyecKkue BETUYMHBL: JJIEKTPUUYECKUI 3apsia, CHJla TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE,  JJIEKTPUYECKOE  CONPOTHBIIEHHWE,  PA3HOCTh  IMOTEHLMAJOB,
ANEKTPOJABIKYIAS cuila, paboTa TOKA, WHAYKUMS MAarHUTHOTO TMOJs, CHIIa
Awmrnepa, cuna JlopeHla, HTHIYKTUBHOCTb KATYIIKW, SHEPIHUs 3JIEKTPUUYECKOTO U
MarHuTHOTO MOJIEH, MEPUOJl M YacToTa KojeOaHui B KojeOaTeabHOM KOHTYpE,
3apAll U CHJIa TOKa B MPOLECCE TapPMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHWUM,
(OKyCHOE pacCTOSIHUE M ONTHUYECKasl CWJAa JIMH3bI, MPU OMUCAHWUU TPABHIIBHO
TPAKTOBAaTh (DU3MUECKUN CMBICT MCIOJIb3YyEMbIX BEIUYMH, UX OOO3HAYCHUS HU
€IMHULIbI, YKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMYUHY C
JIPYTUMU BEJIMYUHAMY;

ONMKCHIBATh H3YYEHHBbIE KBAHTOBBIE SIBJICHUS M MPOLECChl, HCIOJIb3Ys
¢usnyeckue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ] MOJTypacnaaa, SHEPTUs CBA3H
aTOMHBIX SJ€p, NpU OINUCAHUM TMPABWIBHO TPAKTOBAaTh (PU3UUYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEJIWYMHY C JAPYTUMHU BEJIMYMHAMH,
BBIUMCIIATh 3HaYeHHe (U3MUECKON BETUYMHBI;aHAIM3UPOBATh  (PU3HUECKUE
IPOLECCHl U SBJIEHUS, UCIONb3Yys (PU3NYECKUE 3aKOHBI U MPUHIUINBL 3aKOH OMa,
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3aKOHBI IOCJIEAOBATEIIBHOIO U MMAPAJUIEIIBHOIO COEIMHEHUs IIPOBOJHUKOB, 3aKOH
Jlxoyns—JIeHna, 3aKOH 3JEKTPOMArHUTHOM MHAYKIUH, 3aKOH IPSMOJIMHEWHOIO
pacupoCTpaHEHUsl CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI MPEJTOMIICHHS CBETA,
ypaBHeHue OWHmTeHHA M (hoTodPdekrra, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH
COXpPaHEHUs MMIIYJbCa, 3aKOH COXPAHECHMS JJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHUsI MacCOBOI0 YMCIIA, ITOCTYJIaThl bopa, 3aKOH palMOaKTUBHOIO pacnaja,
IpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKOe
BBIDQXKEHHE W YCJIOBUS (IpaHMIBl, O0JAacTH) NPUMEHHUMOCTH;ONPEACIIATh
HaIpaBJICHUE BEKTOPAa MHAYKIUU MAarHUTHOIO IOJIA IIPOBOJHUKA C TOKOM, CHJIBI
Amnepa u cwibl JlopeHa;CTpOUTh U ONUCHIBATh H300pAKEHUE, CO3aBAEMOE
IJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M;BBIMOJIHATH S3KCIIEPUMEHTHI IO HCCIIEJOBAHUIO
(u3NUEeCKUX SIBICHUI M MPOLECCOB C HCIOJB30BAHUEM IMPSAMBIX M KOCBEHHBIX
U3MEPEHMI: MpU 3TOM (QOpMyIUpOBaTh NMpobdiieMy/3aady U TUIOTE3Y Y4EOHOIo
HKCIIEPUMEHTa, CcoOMpaThb YCTAHOBKY M3 IMpPENJIOKEHHOTO 000pyaoBaHus,
MIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOJIBI;OCYLIECTBIATh MPSMbIE U KOCBEHHbBIE
U3MepeHHsl (PU3MYECKUX BEIMYMH, MPU 3TOM BBIOMPATh ONTHUMAJIBHBIA CIIOCOO
U3MEPEHHsS W HCIIOJIb30BAaThb M3BECTHBIE METOJBI OLEHKH IOTPEIIHOCTEN
U3MEpEHMI;UCCIeIoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NPSAMBIX HM3MEPEHUH: MpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BHUAE TAOJIHULl U
rpaduKoB, J1enaTh BBIBOABI 1O pe3yJbTaTaM HCCIIEIOBaHMS;COOII0IaTh MpaBUIa
0e30macHOro Tpyna NpU MPOBEACHUM HCCIEIOBAHUNA B paMKax Yy4eOHOro
AKCIIEPUMEHTa, Y4e€OHO-HCCIIEOBATENbCKOM M TMPOEKTHOM JIESITENIbHOCTU C
UCII0JIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB " 71a060paToOpHOTO
o0opynoBaHus;peliaTh pacu€THble 3aJaud C SBHO 3aJaHHON (Qu3MUecKon
MOJEJIbI0, UCTOIb3ysl (M3MYECKUE 3aKOHbl M MPUHLMUIBI, HAa OCHOBE aHallu3a
YCIOBUSL 3a7ayd BbIOMpaTh (HU3WYECKYI0 MOJENb, BBIACIITh (U3NUYECKUE
BEJIMYMHBI U (POPMYJIbI, HEOOXOJUMBIE Ui €€ pelleHUs, TPOBOAUTh Pacuérhl U
OLICHHMBATh PEAJHHOCTh MOJYYEHHOTO 3HAYEHUS (PU3NUECKOW BEIMUYMHBI;pelIaTh
KaueCTBEHHbIEC 3a/layd: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIEMOUYKY
pacCyKJIeHUI C OMOpOil Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE
SBJICHMUS;

UCIIONB30BaTh  MPH  peIIeHWHd  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JI1 TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPHPETALUN
U TPEICTaBIICHUs Y4EOHOW U HAYYHO-NOMYJIPHON MHGOpPMALIMH, MOJTYYEHHON U3
pa3IMYHBIX  HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh NOJIy4aEMYO
MH(GOPMaLINIO;00bSICHITh TPUHLIUIIBI JEHCTBUS MalIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30IaCHOIO MCIOJIb30BaHUS B MIOBCEHEBHOU
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KU3HU;IPUBOIUTH MPUMEPHI BKJIAJa POCCUICKHUX U 3apyOekKHBIX YUEHBIX -(DU3UKOB
B Pa3BUTHE HAyKH, B OOBSCHCHHE MPOIICCCOB OKPYKAIOIIET0 MHUpPA, B Pa3BUTHE
TEXHHUKH M TEXHOJOTHH;UCIOIb30BaTh TCOPETHUUCCKHE 3HAHHUS 10 (U3UKE B
MMOBCEHEBHON JKM3HU IS oOOecredeHus Oe30MacHOCTH TIpH  OOpamieHuu C
npudOpaMd M TEXHHUYECKUMH YCTPOHCTBAMHM, JUISI COXPAHCHHS 370POBbS H
COOJTIOJICHHSI HOPM 3KOJIOTHUYECKOTO TIOBEACHUS B OKPYIKAIOIIeH cpesie;padoTaTth B
IPYNIE C BBHIMOJHCHHEM DPA3JIMYHBIX COIUAIBHBIX POJICH, IUTAHHPOBATh PadOTy
IPYIIBI, PAlMOHAILHO PaCHpeeiIATh 00SI3aHHOCTH U TUTAHUPOBATH JCATCIIEHOCTD
B HCCTAHIAPTHBIX CHUTyaIlUsX, aJCKBaTHO OICHWBATh BKIAJ KaXIOrO U3
YYaCTHHUKOB TPYIIIBI B PEHICHUE PACCMATPUBACMO MPOOJICMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE

HaumeHoBaHue pa3/iesioB U TeM (ungposeie)
Ne n/n o0pazoBaTelbHbIE

NPOrpaMMmblI Konrtpoabnbie | IlpakTuueckue

Bcero pecypcebl
padoThI padoThI
Paznen 1.OU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bubmuorexa [IOK
1.1 ®u3KKa U METOIbl HAYYHOTO ITO3HAHUS 2 https:/m.edsoo.ru/7f41bf72

Htoro no pazneny 2

Pa3zgen 2.MEXAHUKA

bubanoreka LIOK
2.1 Kunnemarnka R https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
2.2 JuHamuka 7 https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Wroro no pazneny 18

Pasznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMO/IMHAMUKA
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OCHOBEI MOJ'ICKy.]'ISIpHO-KPIHGTPI‘IGCKOﬁ

bubnunoreka LIOK

3.1 TEOPUH 9 https://m.edsoo.ru/7f41b{72
but6mmoreka [IOK
3.2 OcHOBbI TEpPMOAUHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bubnunoreka LIOK
3.3 ®a30BbIE IEPEXOIBI S https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4.9JIEKTPOJANHAMUKA
bubmnoreka IIOK
4.1 JneKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 51eKTpUYECKUil TOK. TOKH B bubnuorexa [IOK
4.2 pa3sIUYHBIX cpenax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (muposrie)
Ne ni/m o0pa3oBaTe/bHbIE
NMPOrpamMMbl Koutpoabnbie | IIpakTuyeckue
Bcero pecypcbl
padoThI padoThI
Paznen 1.2JIEKTPOJAUHAMUKA
MaruutHoe noJjie. JIeKTpOMarHuTHast bubnuorexa [JOK
L1 AHAYKLIUA 11 1 3 https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 11
Pasznen 2.KOJIEBAHUSA U BOJIHbI
MexaHu4ecKue U AIEKTPOMAarHuTHBIE bubnnorexa [JOK
2.1 KoJieOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U 3JIEKTPOMAarHUTHBIE bubnnorexka [JOK
22 BOJIHBI S 1 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onrnka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
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OCHOBBI CIEUATIBHOW TEOpUH bubmuorexa [JOK
3.1 OTHOCHUTEJIBHOCTH 4 https://m.edsoo.ru/7f41c97c¢
Hroro no pazaeny 4
Pa3zgea 4. KBAHTOBASI PU3UKA
. bubmnorexa LIOK
4.1 JIeMEHTEI KBAHTOBOU OINTHUKU 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97c¢
Wroro no pazueny 15

Paznen S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

bu6mmoreka [JOK
5.1 OJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 https:/m.edsoo.ru/Tf41c97c
Hroro no pazaeny 7
Pa3znen 6.OBOBIIAIOIIEE TIOBTOPEHUE
bubnuotexa
4 HOK

6.1 O6o0matoriee MOBTOPEHUE

https://m.edsoo.ru/7f41c97c¢

34




Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

35




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOINECCAOBA3ATEJ/IBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYHEHUKA

1.®uzuka, 10 xmace/ Mskumes I.5., YueOHuk s o61eoOpa3oBaTeIbHbIX
OpraHU3aLUN. bazoBbiit 51 yriyOJeHHbBIN YPOBHUY; Mocksa
«IIpocsemenner»,2020r.
2.®uzuka, 11 xmace/ Makumes ['.5., YueOHuk s o6meoOpa3zoBaTeTbHBIX
OpraHU3aLHN. bazoBbii 51 YTy OJI€HHBIN YPOBHH; Mocksa
«IIpocsemenuner»,2020r.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
PaGouue nporpammel. @usuka, 10-11 kimaccel. — M.: [Ipocsemenune, 2020.

YMK «®Pusuka. 10 kiacc. ba3oBblil ypoBeHb»

®uzuka, 10 knacc/ Mskumes ['.5., YuyeOHuk myist o01meoOpa3oBaTeIbHBIX
OpraHU3aLN. bazoBbIit u yriyOJIEHHBIN YPOBEHb; Mocksa
«IIpocsemenune»,2020r.

®wuszuka. 10—11 knaccel. bazoBeiit u yriyOnenHsld ypoBHHU. Tetpanp s
7ab0paTOpHBIX  padoT K Y4COHHKY MsaxumeBa I'. Awu  gp.(
aBropllapdentreBa H. A; M.: IlpocBemenue,2020)

3®usuka. 10—11 xmacc. ba3zoBelit ypoBeHb .KOHTpOIbHBIE TECTHI 10 (PU3HKKE.
(aBTopsl .Mapon A.E., Mapon E.A. — M.: [Ipocsemenne,2008)

4.®@uzuka. 10 kiacc. CoopHUK 337a4 o Pusnke Kk yueoOHukam ['.S.Mskumena
u gp. «duzuka 10 xmace», «@Dusuka 1lkmace» (aBrop I'pommeBa O.U.-
M.:Ok3amen,2012)

YMK «®usuka. 11 kinacc. ba3oBbiii ypoBeHb»

l.®uzuka, 11 xnacc/ Mskumes I'.5., YueOHuk 1js 061eo0Opa3oBaTeIbHbIX
OpraHu3aluu. bazoBbIii u yriyOJI€HHBIN YPOBHU,; Mocksa
«IIpocsemenner»,2020r.

2.®u3uka. 10—11 knaccel. ba3oBsiii u yrioyOnenssiit ypoBHU. Terpaab amns
nabopaTopHbIX  paboT K y4eOHUKY Msxkumesa 1. dwu  gp. (
aBropllapdentreBa H. A; M.: IlpocBemenue,2020)

3.®usuka. 10—11 knacc. ba3zoBsiit ypoBeHb .KoHTposIbHBIE TECTHI TIO (QUBHKE.
(aBTOpsl .Mapon A.E., Mapon E.A. — M.: [Ipocsemenne,2008)

4.®wuzuka. 11 xnmacc. COopuuk 3amau 1o ¢usnke k yueoOnukam ['.S.Msxurea
u gap. «®uzuka 10 kmace», «®Pusuka 1lkmace» ( aBropl'pomuea O.U.-

M.:DOx3amen,2012)
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI
CETU UHTEPHET

http://nsportal.ru - connranbHasi ceTb paOOTHUKOB 00Opa30BaHUSI.
http://markx.narod.ru/pic/ - pusuka B mKoJe.
http://festival.1september.ru/articles/ - ¢hecTuBanb NeAArOrHYECKUX UJICH
«OTKpBITBIA YPOK».

http://www.fizika.ru/ - calT nnst yuuteneit GU3UKHU U UX YUCHUKOB.
http://www.physics.ru/ - Matepuabl o pu3MKE.

www .ege .edu.ru - uaopmanmonHsiii moptan EI'D.

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

7. http:// www.fipi.ru/

8. https://infourok.ru/

9. https://www.yaklass.ru/
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