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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHSI HAa YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJOKEHUUA W TpeOOBaHUU K pe3ysbTaTam
OCBOCHHMsI OCHOBHOW 00pa3oBaTeNbHOW MporpaMMbl, mnpenacraBieHHbix B OI'OC
COQO, a rtakxe c yuéroMm enepanbHOH pabouel MporpamMmbl BOCHHUTAHUS U
KOHLIETILIUY TIpernojaBaHusi yyeOHoro mnpeamera «®dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickou denepannu, pean3yIoImX OCHOBHEIE
oOpa3oBareIbHbIE MPOTPAMMBI.

ConmepxaHue mporpamMmbl MO (U3MKE HANpaBieHO Ha (HOopMHpOBaHHE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOyvaromuxcs 10-11 kiaccoB mpu o0yueHun
ux (usuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusiM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEIMETHBIM U METANPEAMETHBIM pe3yJibTaTaM O0y4YEHHUs, a TAKXKe
YUHUTHIBAET HEOOXOJMMOCTh pEeaM3alMi MEXIPEAMETHBIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMU YU€OHBIMU IpeaMeTaMu. B Hell onpenesstoTcss OCHOBHbIE
LEJIU U3yuyeHUusl (PU3UKU Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHus, MIIaHUPYyEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3UKU: INYHOCTHBIE, METAIIPEIMETHBIE, IPEMETHbBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

* IUIAaHUpYEMBbIE pPe3yJIbTaThl OCBOCHUS Kypca (U3UKHU Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

* coxepxaHue yueOHoro npeamera «dusuka» no rogam o0yyeHus.

®du3rkKa Kak Hayka 0 HauboJjee 00X 3aKOHaX MPUPOIbI, BHICTyNas B
KauecTBe y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUI 00 okpy»xaromiem mupe. IIIKoabHBIN Kypc (GU3HKK - CHCTEMOOOPa3yIOMIHiA
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXKaT B OCHOBE IIPOIIECCOB M SBJICHUH, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoii reorpadueii u actpoHoMuei. Mcrnonp3oBaHue U aKTUBHOE IPUMEHEHHUE
du3nyeCKUX 3HaHUHN ONpPEENsIeT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cepe sHEpPreTMKd, TPAHCIOPTA, OCBOCHMSI KOCMOCA, IOJyYEHHUS HOBBIX
MaTepHaJioB C 3aJaHHBIMU CBOMCTBAaMU W Jpyrux. M3ydenwe QUMK BHOCHUT
OCHOBHOW BKJaJ B (OPMHPOBAHHE €CTECTBEHHOHAYYHOW KapTUHBI MHpa
oOyuvaronuxcs, B GOpMHUPOBAHNE YMEHHUM MPUMEHSATh HAYUHBI METOJ MO3HAHUS
IPU BBIMOJHEHUU UMU YUYE€OHBIX UCCIIET0BAHUM.

B ocHOBY Kypca GU3HKH 17151 YPOBHS CPEHET0 00IIero 00pa3oBaHus MOJI0KEH
pAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COAEPKUT MaTepHal U3 BCEX pa3iesioB (PU3UKHU, BKIIOYAET Kak



BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBHMM ¢ HEH MaTepuan Kypca (GU3UKH
o0ObeauHEH BOKpYr (¢u3uveckux Teopud. Benymmm B Kypce SBISIETCS
dbopMHpoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATE€pUH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanmzanus mpearnosiaraeT HCIOJIb30BaHHUE
TYMAaHUTAPHOTO MOTEHIMana (U3MYECKOM HAyKH, OCMBICICHHUE CBSI3M Pa3BUTHUSA
¢u3uKy ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasiennocmu. Kypc pu3nku npeanosiaraet 3HaKOMCTBO
C IIMPOKMM KPYIOM TE€XHUYECKHUX M TEXHOJIOTHYECKHMX IPUIIOKEHUN H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercss TMOCPEACTBOM BBEIECHUS SJIEMEHTOB
COJIEPKaHUs, MOCBAIEHHBIX IKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHEM TEXHMKH W TEXHOJIOTUH, a Takke OOCYXIEHHUs NHpodiieM
PaLMOHAIBHOTO IPUPOIONOIB30BaHUS U 3KOJIOTUYECKONW O€30MMaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (M3MKM Ha YpOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl SABISAIOTCA (u3NUecKue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHHUS (PU3NUECKON TEOpUH, posid (PyHIAMEHTAJIbHBIX 3aKOHOB U
IIPUHLIHAIIOB B COBPEMEHHBIX ITPEACTABICHUSX O MPUPOAE, TPAHNULIAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AeSATENbHOCTHBIN NOAXO0A B Kypce (DM3HKU peanu3yeTcsl Mpex]ie
BCET0 3a CUET OpraHu3alluy SKCIIEPUMEHTAILHOU JesTebHOCTU oOyvatomuxcs. Jis
0a30BOro ypoBHSI Kypca (PU3HMKH - 3TO HCMOJIb30BAHHE CUCTEMBbI (POHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3uke OOBEAMHEHBI B OOIIMIA CIMHCOK YYCHHMYECKUX MPAKTHUYECKUX pPaldoT.
Boinenenrie B yka3aHHOM MepeyHe J1a0opaTOpHBIX paboOT, MPOBOIUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMH 00pa30BaTeIbHOro Mpoliecca
UCXO/Is1 3 0COOCHHOCTEH MIIaHMPOBAHMSI M OCHAIIeHHs KaOuHeTa pusuku. [Ipu aTom
o0ecrieunBaeTcs OBJaJeHHE OOYyYarOIIMMHUCA YMEHUSIMU MPOBOAUTH KOCBEHHbIE
U3MEpEHUs], MCCIEAOBaHUs 3aBUCUMOCTEN (DU3MUECKHX BEIUYUH U TOCTAHOBKY
OTBITOB I10 MMPOBEPKE NPEIIOKEHHBIX TUIIOTES.

bonpoe BHUMaHUE yIEIsS€TCs PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM 11 pacUETHBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3aa4U C SBHO 3aJaHHOMN
bu3nuecKkoil MOJENbI0, TMO3BOJISIIOUIME MPUMEHATHh HM3YyYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTM KaK M3 OJHOrO pasfena Kypca, TaK U HHTETPUPYS 3HAHUSA M3
pa3HbIX pas3aenoB. 11 KauyeCTBEHHBIX 3aa4y MPUOPUTETOM SIBIIAIOTCA 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUA (PU3MUECKUX SBJICHUM M MPOLECCOB B OKPYKaOIIEH
KU3HH, TpeOyromue BbiOOpa (U3UYECKOW MOJENH IJIsi CUTyallud TPaKTHKO-



OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO k mMaTepralbHOTEXHUYECKOMY
oOecrieyeHuto yueOHOro mnpoiiecca 0a30BbIii ypOBEHb Kypca (PU3MKH Ha YpPOBHE
cpelHero o0I1ero o0pa3oBaHUs JOJKEH HM3y4aThCsl B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (U3MKKM WM B YCJIOBHSIX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOro 1uKiIa. B kabuHere QU3MKM TOMKHO OBITH HEOOXOJIMMOE
nabopaTopHoe 000pyI0BaHUE /1S BHITIOJIHEHUS YKa3aHHBIX B IpOorpaMMe 1o pusuke
YUYEHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPALMOHHOE 000pyI0BaHuE.

JlemoHCTpanmoHHoe 00opymoBaHue GOPMHUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHHUMAJIbHOMW JIOCTATOYHOCTH U  OOECIEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpamMme Mo (u3uKe KIIOYEBBIX JEMOHCTpAaMid s
UCCIICIOBAaHMUSI ~ M3Y4YaeMbIX  SBIEHHH ©  TPOLIECCOB, OMIUPUUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHU.

JlaGoparopHoe 000pyJOBaHME MJII YYEHHMYECKHX MPAKTUYECKUX paboT
dopMupyercss B BUJE TEMaTHUYECKHMX KOMIUIEKTOB M oOecreuuBaeTcs B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOyvaronmxcsa. TemaTnueckue KOMIUIEKTHI
71a00paTOpPHOTO O0OPYIOBaHMS JOJKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUi.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

* (dopMmHpoBaHHE HWHTEpeca M CTPEMIJICHHS OOYyYaIOIMIMXCS K HAyIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

* pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (popMHUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

* (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;

* (opMHpoBaHHE YMEHUIN OOBIACHATD SBJIEHUS C UCIIOJIb30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

* (opMHpOBaHHE MPEACTABICHUN O POy (PU3UKH IS Pa3BUTHSI IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

Joctmxenne 3TuX 1enell o0ecreunBaeTcs pelIeHHeM CISAYIONINX 3aaad B

npoIiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus:

. npuoOpeTeHue CHUCTEMBI
3HaHMUI 00 00X bu3nuecKux

3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYasT MEXaHUKY, MOJICKYJISIPHYIO
Gu3MKy, OJNEKTPOAWHAMHUKY, KBAHTOBYIO (U3HKY H  DJCMEHTHI
acTpo(u3uKu;

* (QopMupoBaHHE YMEHHMHA TNPUMEHATh TEOPETHUUECKUE 3HAHMUS IS



oOBbsiCHeHHUS (PU3WYECKUX SBJICHWW B TIPUPOJAE U JUIA TPUHATHUS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

* OCBOCHHME CIIOCOOOB pEIIEHUs pa3IUYHBIX 33aJad C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, 3a7ad, MOAPa3yMEBAIOUIUX CAMOCTOSTEIHHOE
co3faHue GU3NUeCcKol MOJEINH, aJIeKBATHON yCIOBUSM 3aJa4H;

* TOHUMaHuE (U3MYECKUX OCHOB M MPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOMIYIO
cpeny;

* OBJAJCHHE METOJAAMHU CaMOCTOSATEIBHOTO IUIAHMPOBAaHUSA U IPOBEICHHUS
(bU3NYECKUX SKCIEPUMEHTOB, aHAW3a W HMHTEPIpETAuy UHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

* CO3[aHUE YCJIOBHMI JJIs pa3BUTUS YMEHUU MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIAHETO OOIIETro
oOpazoBanus otBoautcs 136 yacos: B 10 kinacce - 68 yacos (2 yaca B Hezento), B 11
KJacce - 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraempiii B mporpamme 1o GU3MKE TMEpPEUYCeHb JIA0OPATOPHBIX U
MPaKTUYECKUX pPabOT SBISAETCS PEKOMEHJIOBAHHBIM, YUYWUTEIh JENaeT BBIOOP
poBeleHus] JabOpaTOpHBIX PAOOT U OMBITOB C YYETOM WMHAUBUAYAJIbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHUS

duszuka - Hayka o mpupoze. Hayunsle MeTO1pI TO3HAHUS OKPYXKAIOLIEr0 MUPA.
Ponp 3kcniepumeHTa M TEOpUM B IIPOLiECCE MO3HAHMS NPUPOABI. DKCIEPUMEHT B
busuke.

MonenupoBanue (pU3NUECKUX SIBICHUNH M IpoueccoB. HayuHble THIIOTE3BI.
®dusnyeckue 3aKOHbl U TEOpUH. ['paHuIbl MIPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m mecto ¢usuku B (HOpMHPOBAHUU COBPEMEHHOW HAYYHOU KAapPTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpPOCTh (CpPemHsSE CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MATEpUAIbHOM TOYKH, MX NPOCKUMWHA HAa OCU CUCTEMbI KOOPAHMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPAaBHOYCKOPEHHOE MpPsSMOJIMHEWHOE ABWXKeHue. I'paduku
3aBUCUMOCTH KOOpPJWHAT, CKOPOCTH, YCKOPEHHUs, NyTH U TEpPEMECIICHUS
MaTepUAIbHOM TOYKH OT BPEMEHH.

CBobOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

Kpuonuneinnoe nBuxenne. J[BukeHne MaTepUaIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOPOCTb.
[Tepuon n wactora obparieHus. [leaTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPAIUS KUHEMATHYECKUX XapaKTePHUCTHK
JBHKCHUSL.

[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBMKeHUs Teina, OpPOIIEHHOIO TOJA YIJOM K TOPU30HTY U
TOPU30HTABHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUS.



HamnpaBnenue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIbI0 OINPEICIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHUST MEXAY IMYTSIMHU, NOPOWJCHHBIMH TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIC MPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHNUS [IapuKa B BSI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOocTH I ammnes. IlepBeii  3akoH  HbroToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 11
MaTepuaabHOUN TOuku. Tpetnil 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BcemupHOro TtaAroteHus. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (1okosi, CKoJib>keHus1, kaueHnus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHud. [lnedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckrue yYCTpPOWCTBA U IMPAKTUYECKOE IPUMEHEHUE: IOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec tena npu yCKOpEeHHOM MOABEME U MTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmusvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMariuu.

HccnenoBanre ycloBUM paBHOBECUS TBEPAOrO Tela, HMEIOUIETO OCh



BpALlCHHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMiynbC MaTepuanbHOM TOYKM (Tejla), CHCTEMbl MaTEPHAIBHBIX TOYEK.
NMnynsC cuiibl M1 M3MEHEHHE MMITYJbCa Tela. 3aKOH COXPAaHEHUs HMITYJbCa.
PeaktnBHOE nBUXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuagbHOM TOuykd. Teopema 00 W3MEHEHHUH
KHHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPIUs YIpPYro
nehopMUpOBaHHOM NIPYKUHBI. [loTeHIManpHas sHeprus Tena BOJIMU3U OBEPXHOCTH
3eMIIH.

[ToreHunanbHble W HenmoTeHUuadbHble  cuibl.  CBsi3b  palbOTHI
HENOTEHIUAJIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOM SJHEPTUHU CUCTEMBI TEJI. 3aKOH
COXpPaHEHUS MEXaHUYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoMCTBa M MPAKTHYECKOE IPUMEHEHHUE: BOAOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexon MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JABYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIbI ¢ U3MEHEHUEM MEXaHUYECKON SHepruu
TeJa Ha IIPUMEpE PACTSIKEHMS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgiekyasipHas Gu3nKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSL YAaCTHUIl BelIeCTBA. MoOAEnu CTPOEHHUS Ta30B, KUAKOCTEU U
TBEPJBIX TeI U OOBICHECHUE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojielei. Macca u
pazmepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHast ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkamna temneparyp
[enbcus.

Mogenb naeanbHoro raza. OCHOBHOE YPaBHEHUE MOJICKYJISIPHOKMHETUYECKOM
TEOPUU HJACAIHHOTO ra3a. AOCOJIOTHasE TeMmIleparypa Kak Mepa cpeaHei
KMHETUYECKOM AHEpPruM TEIUIOBOrO ABMXKEHMs yactull raza. [llkama Temmeparyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa-Kianeiipona. 3akoH



Janerona. M3ompo1iecchl B ACaIbHOM ra3e ¢ IOCTOSTHHBIM KOJIMYE€CTBOM BEIIIECTBA.
['paduaeckoe mpeacTaBiIeHNE H3OMPOIIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAOIINE IUCKPETHOE CTPOCHHE BeIecTBa, QoTtorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OmnbITel O U dY3Un KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHSI.

Mogens, HILTIOCTPUPYIOIIasl IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHE COCTOSIHUS HJICAIBHOTO Tasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

OrnpeneneHue Macchl BO3JayXa B KJIIACCHOM KOMHATE€ Ha OCHOBE U3MEPEHUM
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepmonuHamuueckass cucreMa. BHYTpeHHSE 3HEPTUS TEPMOJMHAMUYECKOU
CUCTEMBI U CrocoObI €€ n3MeHenus. KoaudecTBo TerioTsl U pabora. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOIO  HJEAJIbHOTO  raza. Buael  Temonepenayu:
TEIIONPOBOHOCTh, KOHBEKIIUS, U3Jy4YCHHUE. Y AelbHAsl TEIUIOEMKOCTh BEILIECTBA.
KonuuecTBo TemIOTHI NpH TEIUIONEepeaye.

[lonarue 00 amuabatHoM mporiecce. [lepBhIi 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJUHAMHUKHM K u3omponeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MammHbl.  [IpUHOMNBI ~ JEUCTBUA ~ TEIUIOBBIX  MALLWH.
[IpeoOpa3zoBanusi »HEpruM B TEIJIOBBIX MamuHax. KoaddumueHnt mnonesHoro
nerictBus TeroBod MamuHBL [luknm KapHo m ero kodpduIMEHT I0JIE3HOTrOo
JENUCTBHUA. DKOJIOTHUECKUE MPOOJIEMBI TETUIODHEPTETUKH.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: JIBUTaTellb
BHYTPEHHETO CTOpaHMsl, OBITOBOW XOJIOAWIBHUK, KOHIUITMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruu Tejla MpPU COBEPIICHWU paOOTHI: BBUIET
npoOKHU M3 OYTBUIKM I0J] JCMCTBUEM CXKAaTOro BO3/1yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPAIIUS).



N3meHeHune BHYyTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneIT 0 a1MabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3TyIIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Aepecamnuie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kurenue. AOGCONIOTHAS U
OTHOCHUTENbHAS BIIAXHOCTh BO3Ayxa. HacellleHHBIM map. YAenbHas TEMIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaimioB. JKuakue kpucrtamibl. CoBpemeHHble MaTepuanbl. [lnaBienue wu
KpucTayui3aius. Y aelbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue YyCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTMU MOJYYEHUsI COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NaPOB.

Kunenuve npy MoHWKEHHOM JIaBJIICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuxa

DJIeKTpU3aLMS TeJl. DNEKTPUUECKUM 3aps. JIBa BUIa JIEKTPUUECKUX 3apSAI0B.
[IpoBOIHUKHM,  OUANEKTPUKA W TOJYNPOBOAHUKU. 3aKOH  COXpPaHEHHUS
AIEKTPUUECKOT0 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH KynoHa. TodeuHbIl JIEKTPUUYECKHUN 3apsia.
Onextpuyeckoe mnoine. Hanpsok€HHOCTh  anexkTpuyeckoro mois.  IIpuHumn
CYHEPIIO3ULIMH DJEKTPUUYECKUX NoJiel. JIMHUM HanpsyKEHHOCTH AJIEKTPHUYECKOTO
TOJISL.

PaGoTa cui anextpocratudeckoro nois. [lorenrman. Pa3nocTs moTeHIInamnos.
IIpOBOIHUKM W JUAJIEKTPUKU B BJIEKTPOCTATHYECKOM MoJe. Juamekrpuyeckas
IIPOHMIIAEMOCTb.

DnekTpoéMKOCTh. KoHIeHcaTop. DNEKTPOEMKOCTh MIIOCKOT0 KOHJAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATopAa.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, JJIEKTPOCTATUYECKAsl 3allliTa, 3a3€MJICHHE BJICKTPONnpHOOpOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIIaIH
IJIACTUH, PACCTOSTHUS MEXIY HUMH U AUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii skcnepumenm, nabopamopmvie

pabomul I3MepeHne 31eKTpOEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKUI TOK. YCIOBHS CYILIECTBOBAHUA JJIEKTPUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHHE. YJIEIbHOE CONPOTUBIIECHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIebHOE, CMEIIAHHOE COEIMHEHNUE IPOBOJHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDkoynsa-Jlenna.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYILAs CUIa M BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3axon Oma 15t TOJTHOM (3aMKHYTOM) 35ieKTpuyeckon 1enu. KopoTkoe 3aMbIkaHUeE.

DJIEKTpOHHAasT ~ NPOBOAMMOCTH  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJICHUS METAIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TYyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAsI TPOBOAUMOCTE MTOTYTIPOBOHUKOB.
CsoiictBa p-n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DJIEKTPOIU3.

DJIeKTpUUeCKUi TOK B Ta3zax. CaMOCTOSITEIbHBIM W HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE. aMIEPMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHMKH TOKA, OJJICKTPOHArpPEBATEIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEIHHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, TTOTYIIPOBOJHUKOBBIN TUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIMPSKEHUS.



3aBUCUMOCTh CONPOTHUBICHUS UUIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEUYEHUS U MaTepuaa.

CMeliaHHOe COeIMHEHNUE TPOBOIHUKOB.

[Ipsamoe wm3MmepeHue dnekTpoABmKylen cwibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAIIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psia v MPOBOIMMOCTh BO3TyXa.

OHOCTOPOHHSISI MPOBOAMMOCTD JINO/IA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yueHne cMEmaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABHKYIIEH CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Halnronenue amexTposusa.

MexnpeaMeTHble CBA3H

N3yuenue xypca usuku 6azoBoro ypoBHsa B 10 kilacce oCyHIECTBISIETCS C
YYETOM COJIEpKATENIbHBIX MEXKIPEAMETHBIX CBS3€M € KypcamMu MaTeMaTHKH,
OMOJIOTHUH, XUMUH, Freorpaduu U TEXHOJIOTUH.

Meswxcnpeomemnvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO
NO3HAHM: SIBJIEHUE, HAyuyHbIM (akT, runoresa, (u3MuUeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SIKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TUHEHAs QyHKIMs, Tapadoa,
runepOoia, ux TpaduKd U CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIUU: CHUHYC,
KOCUHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannyeckoe IBIKEHUE B KUBOW mpupojne, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUIbI TEIUIONEpPEIAUH, TEMIOBOE PaBHOBECHUE),
ANIEKTPUYECKHUE SIBJIEHUS B )KUBOM NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS Macca, TEIUIOBbIC CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ia30B,
ANEKTPUYECKUE  CBOMCTBA  METAJIOB,  JJIGKTPOJIUTHYECKAass  JUCCOLMAIIMS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mnpeoOpa3oBaHHE IBUKEHHUN C HCIOIb30BAaHHEM MEXaHH3MOB,
Y4€T TpEHHA B TEXHHMKE, MNOJAIIUIIHUKHM, WCIOJb30BAHUE 3aKOHA COXPAaHECHHUS
UMITyJIbCA B TEXHUKE (pakeTa, BOJOMET W JAPYIHE), JABUIATENb BHYTPEHHETO
CrOpaHus, mapoBasi TypOUHa, OBITOBOM XOJOIAMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJIyYeHHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HAHOMATEpUaJOB, H
HAHOTEXHOJIOTHH, 3JIEKTpPOCTaTHYECKasi 3allliTa, 3a3eMJIEHHE 3JIEKTPONnpHOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTPOHArpeBaTeIbHbIC npuOopkI,



AJIEKTPOOCBETUTENbHBIE TIPUOOPHI, TAJIbBAHUKA.
11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUThI. B3anMoaeiiCTBHE MTOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM UHAYKUWU. [[pUHIUIT Cyneprno3uiuym MarHuTHBIX TOJIEH.
JIluanm MarHuTHOM WHAYKHMU. KapThHa JIWMHUM MAarHUTHOM WMHAYKUMHU TI0JIs
MOCTOSTHHBIX MarHuTOB.

MarauTHOE TmOJI€ MPOBOJHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUUAA
MAarHUTHOTO TMOJIA JJIMHHOTO MNPSIMOTO MNPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HaIIPaBIICHUE.

Cuna Jlopenua, €€ MOJIyJib U HanpasjeHUE. J|BHKEHUE 3apsKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. PaboTa cuiiel JlopeHniia.

SlBnenue anekTpomMarHuTHOW HMHAYKOMHM. [IOTOK BEekTOpa MarHUTHOMU
UHIYKIUU. OJEKTPOABUXKYIIAs CWIa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykunu Qapanest.

BuxpeBoe »snekTpuyeckoe Imosie. OIJEKTPOABUKYIAS CHJIa WHIAYKUUH B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NunykTUBHOCTh.  SIBIEHME CaMOMHAYKUHUHM. OJEKTPOJBWKYyIIas CHJIA
CaMOWHIYKIIUH.

DHEprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpONCTBA M MPAKTUYECKOE TMPUMEHECHHUE. TOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMATHUTHI, JJIEKTPOJBUIaTEb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIuHMM UHIYKIIUM MarHUTHOTO TMOJIS.

B3aumozelictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON UHIYKIIUH.

IIpasuio Jlenua.

3aBUCHUMOCTh AJIEKTPOABUKYIIEH CUJIbI MHAYKUIHUH OT CKOPOCTH U3MEHEHUS



MarHUTHOTO IOTOKA.
SIBneHne caMOMHAYKIUU.
Vuenuueckuii sxcnepumenm, nabopamopusie padomoi
N3ydeHnne MarHuTHOTO MOJIS KATYIIKH C TOKOM.
Hccnenoanne neMCTBUSI NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.
Hccnenoanue sSBICHUS JIEKTPOMAarHUTHON MHIAYKIIHAH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUS

Konebarenbnass  cuctrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHMS.
[Mapmonnyeckue konebanusi. I[lepuon, yactora, amruTyna U (aza koiaeOaHHil.
[IpyxuHHBIN MasTHUK. MareMaTu4eCKuid MAsTHUK. YPaBHEHHE TapMOHUYECKUX
kose6anuii. [IpeBparienue sHeprun Npy rapMOHUYECKUX KOJIeOaHUSIX.

Koneb6arenbupiii kKoHTYyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJI€OAHUS B
UJeabHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYEeCKUMU |
ANEKTPOMATrHUTHBIMU KoneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPIrUU B UJICAIbBHOM K0JIEOATEIIbHOM KOHTYPE.

[IpencraBienne o0 3aTyxarommx KoJjieOaHUsX. BbIHYKICHHbIE MEXaHUUECKUE
KoJiebanusi. PezoHanc. BeiHyX/I€HHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUSI.

Ilepemennpii  TOK. CHUHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE W JCHCTBYIONIEE 3HAYEHUE CHUJIbI TOKA H
HaIpPsKEHHUS.

Tpanchopmarop. IIpousBoscTBo, mepenadya U MOTpeOICHUE DIICKTPUICCKOM
SHEPruu. DKOJOTUYECKUE PUCKU MPU MPOU3BOJCTBE AEKTpodHeprun. KynpTypa
VICIIOJIB30BAHUS JJIEKTPOIHEPI MU B IIOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: JIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHHUM JJIEKTPOIEepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojieOaTeIbHOM CHUCTEMbI (MPYKUHHBIA WIIH
MaTeMaTUYECKUN MasSTHHK).

HaOmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

Hab6mronenne pe3oHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA W HAIPSKEHHS] OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu mociienoBaTEIbHOM COEAWHEHUM PE3UCTOpPA, KaTyIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb TUHUY 3JEKTPONEPEaAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



WccnenoBanre 3aBUCUMOCTH NIEPHOJAa MAJIbIX KOJIeOaHUW rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccenenoBanne nepeMEHHOIO TOKA B LIENHU U3 ITOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 6OJIHbL

MexaHudeckue BOJIHBI, YyCHOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpoCTpaHEHHUs] W JUIMHA BOJHBL [lomepedHble W MPOJIOJIBHBIE  BOJIHBI.
Nurtepdepenius u nudpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI U3IYyYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snexkrpomarautHoit BomHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpPEIOMJICHUE, MOJspu3anus, Tudpakius,
uHTepdepenirs. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 351eKTpOMarHUTHBIX BOJH. [IpriMeHEeHHE 3JEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTHMKAa B TEXHUKE WU MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEeHNE OTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Hab6mronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nartepdepenninu u audpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYJON U
4acTOTOM KOJeOaHUI.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE,
npesioMJIeHUE, Nojaspu3auus, Judpakuus, nHTephepeHIus.

Tema 3. Onmuka

I'eomerpruueckas ontuka. lIpsMmosMHENHOE pacnpoCTpaHEHUE CBETa B
oaHOpoHOM cpene. JIyu cBera. ToueUHbIM HCTOYHUK CBETA.

OTtpakenne cBeta. 3aKOoHBI OoTpaxeHus: cBeta. [locTpoeHne M3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenommnenue cBeta. 3aKOHbBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MOKA3aTENb
npenomiieHus. [losHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbll yrojl MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oesnoro cBeta. LBer.

Cobuparoniue 1 paccerBaroniye JuH3bl. ToHKas rH3a. DOKYCHOE PacCTOSIHUE



U ONTHYECKasi cuijla TOHKON JuH3bL. [locTpoeHue m3o0pakeHuilt B COOMpAIOMIMNX U
pacceuBarommx JMH3aX. DopMysia TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BomnoBass onrtuka. WnaTtepdepenmmst cBera. KorepeHTHbIE HCTOYHUKH.
VY caoBus HaOIIOEHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPECHIIMOHHON KapTHHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceeta. udpakumonnas pemérka. Y cnoBue HaOMIOACHHS TTIaBHBIX
MaKCUMYMOB IIpH MaJICHUd MOHOXPOMAaTUYECKOrO0 CBETa Ha JU(PPaKIMOHHYIO
PEIETKY.

[Tonsipuzanus cBera.

TexHuyeckre yCTpOIICTBA W TNPAKTUYECKOE TPHUMEHEHUE: OYKH, JIyIa,
doToamnmapar, MNPOCKIMOHHBIA ammapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsMonHEHOE pAaCHpPOCTPAHEHHE, OTPAKECHHE M IPEIOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moziesb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonmyyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonydenue cekTpa ¢ MOMOIBI0 TUPPAKIIMOHHON PEIETKH.

Hab6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3MepeHune nokasaress npesioMJIeHUs CTeKIIa.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucrnepcuu cBera.

Paznen 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuLIBI TPUMEHUMOCTH KIACCHUUECKOU MeXaHUKH. [IocTyarsl crienuanbHOM
TEOPUHU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETA B BAKyyME,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIllCHHE
JUIMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPTrUEN U UMITYJIbCOM PENSTUBUCTCKOW YACTULIBI. DHEPrUs
MOKOSI.



Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsizu sHepruu HOTOHA C €ro YaCTOTOM. DHEeprust
¥ UMITYJbC POTOHA.

OTtkpriTre u uccienoBanne Gporodddexra. OnbiTer A. I'. CTomeroBa. 3aKOHBI
doroadpdexra. YpaBuenue DitnmreitHa 1 dotodddekra. «KpacHas rpaHuia»
doTordexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuIO a -4acTHil.
[Inanerapnas Mmoaens atoma. [Toctynaret bopa. M3nyuenue u nornoiienue GOTOHOB
IIPU [EPEXO0E aTOMa C OJHOTO YPOBHS SHEPTHUH Ha Apyroil. Bunabl ciekTpoB. CHekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

Bonnossie cBoiicTBa yactuil. Bosnbl ne bponna. KopmnyckyisipHO-BOJTHOBOM
Ty aJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckrue yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHUE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue IIMHBI BOJIHBI JIa3epa.

HaOmronenne mMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopmusvie padbomul

Hab6nronenue nmuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, J10KAa3bIBAIOIIUE CIIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopa mo onpeaenennio coctaBa paiuo0akKTUBHOTO
m3nydyenusi.  CpoiictBa  anmbda-, Oera-, raMMma-uzIydeHus.  BrausHue
PaIMOAKTUBHOCTH Ha KUBBIC OPTaHU3MBI.

OTtkpeiTHE NpoTOHA M HelTpoHa. HykinonHas monens sigpa I'elizeHOepra-
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tornsl.



Anbda-pacnaa. ODIEKTPOHHBIM UM MO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4eHHe. 3aKOH PaJIMOaKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macchl spa.

Snepnbie peakuuu. [lenenue u cuHTeE3 AO€EP.

SAnepusiii peaktop. TepmosinepHbii cuHTe3. IIpobOiieMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETHKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHON SHEPTETHKHU.

OnemeHTapHble YaCTULBL. OTKPBITHE O3UTPOHA.

MeTobl HaOMIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAecTBYs. EAMHCTBO (M3HUYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa M IIPAKTUYECKOE NPUMEHEHHUE: TO3UMETP, Kamepa
BunbcoHna, siaepHslil peakTop, aToMHas bomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul

HccnenoBanne TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH

Otansl pa3BUTUA aCTpOHOMHUH. [ IpuKIiIamHOEe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bupn 3Bé3gHoro HeOa. Co3Be3nus, SpKUE 3BE3/bI, IJIAHETHI, UX BHIMMOE
JBH)KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum CoJiHIIa M 3BE3L.
3BE3/1bI, UX OCHOBHBIE XApPAaKTEPUCTUKHU. JlMarpamma «CHEKTpalbHBIM Kiacc -
CBETHUMOCTb». 3BE3JIbI TJIABHOM IOCIIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca -
CBETUMOCTBY» IS 3BE3] TJIAaBHOW IOCJIENOBATEIBHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpPEMEHHBIE NPEACTABICHUS O NMPOUCXOXKAEHUU U dBomtonnu CoyHIA U
3BE31. DTanbl >KU3HU 3BE3 .

Muieunsiii [lyte - Hama [anaktuka. [lomoxenne m aBmwxkenue CoiHia B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHI B sApax
rajJaKkTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bonbsmioro B3pbeiBa. PekToBOE M3MydYeHNUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C HCITOJIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJIsT ONPENICTICHUS TOJI0KEHNUS HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Miieunoro Ilytu.



O6o01maomee NOBTOPpeHUe

Ponr ¢u3umkn u acTpoHOMHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON U 3TUYECKOM chepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (DUBUKH U
ACTPOHOMHUH B COBPEMEHHOM HAy4YHOU KapTHHE MUpPa, POJib (PU3HUYECKON TEOpHUH B
(dopMupOBaHUYU MpEACTaBICHUN 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UUECKON
KapTUHBI MUpPa B 00IIEM PsAJly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUIN
O IpPUpPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca usuku 6a3oBoro ypoBHsa B 11 Kilacce OCyIIECTBISIETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMH MaTEMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswcnpeomemuvie nowamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUSA: SIBICHHWE, HAY4YHBIM (akT, rumoresa, ¢u3nueckas BEJIMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pelleHUEe CHCTEMbl YPABHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHI M MX MPOCKIMH HA OCHU KOOPAMHAT, CJIOXKEHHUE BEKTOPOB,
MIPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIUMN, TPU3HAKU TMOJ00US TPEYTOJIbHUKOB,
OTpeIeJICHHUE TUIOMAIU TIIOCKUX (Uryp u o0beéMa Tell.

buonocusa: snexTpudeckue SBICHUS B JKUBOW MpUpOJLE, KoJeOaTelbHbIe
JIBUXEHHUS B )KUBOM MPUPOJIEC, ONTUYECKUE SIBICHUS B KUBOM MPUPOJE, ACHUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS] CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAJIN3.

l'eocpaghusi:  MarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KUW MATHUTHBIX  PY/I,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonoeus: NUHUU BJIEKTPOIEpENady, TEHEpPATOp TMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHIYKIIMOHHAS I€Yb, pajiap, PaAHuONpPUEMHUK, TEJIEBU30P,
anTteHHa, TenedoH, CBY-meub, MPOCKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne ydeOHOTO Tpeamera «®Du3mka» Ha YpOBHE CpEAHETO OOIIero
obOpazoBaHus (0a30BbIli YPOBEHB) JOJDKHO OOECIEUUTH JOCTHIXKEHHE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOTro npeameTa « DU3nuKay JOJKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOIIHUXCS PYKOBOJCTBOBATHCS
c(OPMUPOBAHHON BHYTPEHHEW MO3MLMENW JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHHUH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM ILIEHHOCTSAM POCCHICKOTO OOLIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITAa U OIbITA JAESITEIILHOCTU B MPOLIECCE pPealn3alid OCHOBHBIX HAlpaBIICHUN
BOCITUTATEIbHOU JI€ATETbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaskgaHcKoOro BOCHUTAHMSI:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YyYarOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATUHE  TPATUIMOHHBIX  OOIICYENIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPaTUYECKUX [IECHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO AESTENBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMU B COOTBETCTBHH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATETbHOCTH;

2) MATPHOTHYECKOr0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW UICHTUYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TIOCYJIapCTBEHHbIM CHMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) MYXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CHOCOOHOCTh OILICHMBATh CHUTYalUI0 M NPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIEC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyAyIIEro;

4) 3CTEeTHYECKOro BOCIHUTAHMS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUasl 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucyiero pu3nyeckoil Hayke;

5) TpPya0oBOro BOCIIMTAHHSI:

MHTEpPEC K pPa3iIuYHbIM chepaM MpodecCHOHANBHON AEsSTENbHOCTH, B TOM



YHCIIC CBA3AHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynmyiei mpo¢eCCuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JIACTH
($U3MKHN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOTHYeCKOr0 BOCTIMTAHUSI:

c(hOpPMHPOBAHHOCTh DKOJIOTHYECKOM KYJIBTYpbl, OCO3HAaHHE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKE U OCYIIECTBICHHUE IEUCTBUIM B OKPY’KAIOIIEH cpejie Ha OCHOBE
3HAHUS 1IeJIeH YCTOMUMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OmbITa JACSATEIBHOCTA JKOJIOTMYECKON HaIlpaBiICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3HUKE;

7) UEeHHOCTH HAYYHOTO MO3HAHUSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAYYHOW JESATENbHOCTH, TOTOBHOCTH B IIpoOLECCE
M3y4yeHus: (PU3UKH OCYIIECTBISATh MPOEKTHYIO U UCCIEAOBATENbCKYIO JEATENbHOCTD
WHANBUAYATHHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeliCTBUS
ba3oBble 1oruyecKkue 1ecTBUA:
CaMOCTOSITENNFHO  (DOpMyJIHpOBaTP M aKTyalu3UpoBaTh  mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh I JEATEIBHOCTH, 3a/JaBaTh MapaMeTpbl W KPHUTEPUH WX
JTOCTUKEHHUS,;
BBISIBJISITH  3aKOHOMEPHOCTM W TNPOTHUBOPEUUST B  PaccMaTpUBAEMBIX
(bU3HUECKUX SIBJICHUSIX;
pa3palaThiBaTh IUIAH pELICHHUs] MPOOJIeMbl C y4€TOM aHaIM3a UMEIOLIUXCS
MaTepuaIbHbIX U HEMaTepraIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITEILHOCTH;
KOOPIMHHUPOBATH M BBITIONHATH padOTy B YCIOBUSAX peajbHOTO, BUPTYATHHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBrbIe ucciaeaoBarejbCKHe 1eHCTBUA.
BJIQ/ICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBHIMH TOHATUAMU M METOJaMHU
(puznyecKoil HayKu;
BJIa/IETh HABBIKAMH YUEOHO-MCCIIE0BATEILCKOM U MPOECKTHOM e TEIILHOCTH B
o0nactu (U3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOHCKY



METOJIOB pEIICHUs 3a/ad (PU3NYECKOTO COMCp)KaHMs, MPUMEHEHHUIO DPa3IMYHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHUAAMH JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €Tr0
WHTEPIpETANK, MPeoOpPa30BaHUIO W TPUMEHCHHUIO B Pa3IMYHBIX yYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUM YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISAITh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUNIOTE3Y €€ pellleHUs, HAXOUTh ApTyMEHTHI JJI JOKa3aTeIbCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTphl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TOJYYEHHbIE B XOJI€ pEIIEHUs 3aJaud  pPe3yJIbTaThl,
KPUTUYECKU OLEHUBATHh MX JIOCTOBEPHOCThH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJIOBUSX;

CTaBUTh M (POpPMYJIHMpPOBaTH COOCTBEHHBIE 3aJadud B 0Opa30BaTEIbHOU
TESATETHLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITHsIM, OTICHUBATH IPHUOOPETEHHBIA OIBIT; YMETh
MIEPEHOCHUTH 3HAHUS 110 (PU3HKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATEILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTrHHAIbHBIC MOAXObI U

pelieHus; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AlIbTepPHATUBHbIE

peLIEHHUS.

Pabora c nundopmanueii:

BJIAJICTh HABBIKAMU TMOJy4YeHUs MHGOpMAIMK (PU3HUECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh MOHUCK, AaHAJu3,
CHUCTEMATH3AIMI0 M HMHTEPIPETAINI0O WH(OPMAIIUU PA3TMYHBIX BHIOB U (GOpM
MPEeICTaBIICHHUS;

OIICHMBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCITOJIB30BaTh  CPEICTBA  HMH(POPMANMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIIMOHHBIX
3a/1a4 ¢ cCOOJIIOICHUEM TPEOOBAHUM SPrOHOMUKHU, TEXHUKH 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, TPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMsSI B PA3IMUHBIX (opmaTax ¢
y4ETOM Ha3HauYCHUS WH(OpPMAIUU U 1IeTIEBON ayIUTOPUU, BEIOUpAs ONTHMAIBHYIO
¢dbopMy TIpenCcTaBIICHUS U BU3yaJIU3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe N1eiCTBHA:
OCYUIECTBJISATH OOIIEHUE HA YPOKaX (PM3UKU U BO BHE-YPOUHOU I€ATETbHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(PIMKTHBIX CHUTyallud M  CMSI4yaTh
KOH(DJIUKTBIL;
Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;



NOHUMATh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHAWBUIYATbHOM
paboThI;

BBIOMPATh TEMATUKy M METOJABI COBMECTHBIX IEHCTBUU C Y4ETOM OOIIMX
WHTEPECOB U BOBMOXKHOCTEH KaXKJIOTO YJIeHA KOJUICKTUBA,;

NpUHAMATh [E€JIH COBMECTHOH  JIeSTETIBHOCTH, OPraHW30BBIBATH H
KOOPJMHUPOBATh JCUCTBUS IO €€ IOCTIXKCHUIO: COCTABISATH IUIaH JCHCTBHIA,
pacnpenensaTh POl ¢ Y4ETOM MHEHHH YYacCTHUKOB, OOCYXIATh pe3yJbTaThl
COBMECTHOU paboThI;

OLICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMAH/IbI B OOIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIC MPOCKTHI, OICHWBATh HWJCH C TIO3MIUU HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETHUECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYAIHSX, IPOSBISATH TBOPYECTBO U BOOOPAKECHUE, OBITh MHUIIUATHBHBIM.

Pery/isiTUBHBbIE YHUBepCcaJbHbIE yUeOHbIe eiicTBHSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENBbHYIO JIEATEIBHOCTh B 00JIacTH
(U3MKM M acCTPOHOMHUH, BBIABIATH NPOOJIEMBbI, CTaBUTh M (POPMYJIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUS PAaCUETHBIX U KaU€CTBEHHBIX
3aJ1a4, IJIaH BBIIOJHEHUS MPAKTUYECKON paboThI ¢ YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHHI; 1aBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacImpsATh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;
JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHWBATh IPUOOPETEHHBIN OIIBIT,

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO JSPYIULIMUA B 001acTH
(u3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBI B IESTEIbHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJa/JeTh  HaBbIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HAHUS
COBEpIIAeMbIX JEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, HX PE3YyJbTaTOB U
OCHOBAaHUII;

UCTIONB30BaTh MPUEMBI PEIICKCHH ISl OIICHKH CUTYallld, BEIOOpa BEPHOTO
pEIICHNUS;

yMETh OIICHWBAaTh PUCKA M CBOECBPEMEHHO NPUHUMATh PEIICHUS M0 HX
CHIDKEHUIO,

OPUHUMATh MOTHUBBI M apryMEHTbl JpYruxX IpU aHajau3e pe3yibTaToB



JeSITeIbHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyYMEHTHI JPYyTUX TIPH aHAJIW3€ pPe3yIbTaTOB
JeSITeIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce TOCTIKEHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTPAMMEI 110
dbu3uke I YpPOBHS CpeIHEro oOImero oOpa3oBaHus Yy OOydYaromuxcs
COBEpPIIICHCTBYETCS AYMOIIMOHATbHBIN WUHTEIUICKT, IIPEeIoIararo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TTIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHON IMOILMOHAIBLHOUN cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJanTUPOBAaTHCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEMJICHHWE K JOCTIKEHHUIO TCIH H
yCcrexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHE JIEWCTBOBATh HCXOMSI M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €0 TIPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKJIFOYAIOIINX CTIOCOOHOCTH BBICTPAUBATH OTHOIICHHS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xon1ty oOyuenus B 10 kj1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax poJjib U MecTo (pu3uku B (POpMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;

YUUTHIBATh TPAHULIBI TNPUMEHEHUS] HU3YUYEHHBIX (PU3NYECKUX MOJIeTe:
MaTepHualibHasi TOUKa, MHEPLHAJIbHASI CUCTEMa OTCYETA, aOCOJIIOTHO TBEPAOE TEJO,
UJICAIBHBIN a3, MOJEIU CTPOCHUS Ta30B, )KUIKOCTEN M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3NUECKHE SIBICHUS (IIPOLECCH) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJIIPHO-KMHETUYECKOU TEOPUH CTPOEHHUs BEIECTBA U
JJIEKTPOJAUHAMUKHU:  PABHOMEPHOE U PaBHOYCKOPEHHOE IPSMOJIMHENHOE
JIBWKEHUE, CBOOOAHOE TAJEHUE TeJ, JBMXKEHHE 110 OKPY)XHOCTH, HWHEPIIHUS,
B3auMozecTBue Tel, U Py3us, OpOyHOBCKOE IBUIKEHUE, CTPOCHHE KUIKOCTEH U



TBEPIBIX TEJl, U3MEHEHHE O0BEMA TeNl MPHU HAarpeBaHUM (OXJAXICHHUH), TEILUIOBOE
paBHOBECHE, MCHAPEHWE, KOHICHCALWs, IUIABJICHHE, KPUCTALIM3Alus, KUIICHUE,
BJIAKHOCTH BO3/1yXa, MOBBIIICHUE TaBJIICHUS Ia3a MPHU €ro HarpeBaHUM B 3aKPBITOM
COCyJIe, CBSI3b MEK/y IapaMeTPaMU COCTOSIHUSA T'a3a B U30MPOLECCAX, IICKTPU3ALINS
TEJ, B3aUMOJACHCTBUE 3aps10B;

OIKCHIBATh MEXAHWYECKOE JIBWKEHUE, UCHOJb3ys (PU3MUECKHUE BEIUUYMHBI:
KOOpJMHATa, IIyTh, IEPEMEIIECHHUE, CKOpPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIBC TEJa, KNHETUYECKAsl DHEPrus, MOTECHUUAIbHAs 3HEPrUs, MEXaHWYECKas
paboTa, MeXaHUYeCKass MOIIHOCTb; IPU OINUCAHUM TIPAaBUIBHO TPAKTOBATh
(u3nYeCKUil CMBICT HCHOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U EIUHULIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH
BEJINYNHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUJIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUSA,
UCIIONb3ysl (PU3MYECKHE BEJIIMYMHBI: JIABJIEHUWE Ta3a, TEMIIepaTypa, CpeIHss
KMHETUYECKash DHEPrusl XaOTUYECKOTO ABVIKECHHSI MOJEKYJ, CPEIHEKBAAPATHYHASL
CKOpPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI 3HEprus, padbora rasa,
KOA(PGUIUEHT TMOJIE3HOr0 JCHCTBUS TEIJIOBOIO JBUTATeNs; MHpPU ONHCAHUU
OPaBWJIBHO TPAaKTOBaThb (PU3NYECKUI CMBICI HCIOJIb3YEMbIX BEIMYMH, HX
0003HAUYEHUA U E€OUHUIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINME JaHHYIO
(pU3MYECKYIO BEIMYUHY C APYTMMHU BEINYNHAM;

ONMCBHIBATh U3YUYECHHBIE DJIEKTPUUECKUE CBOMCTBA BEILLECTBA U DJIEKTPUUECKUE
ABJIEHUS (MPOILIECCHI), UCIOJIb3Ysl (PU3MUECKHUE BEITUYMHBIL: JIEKTPUUECKUN 3aps,
ANEKTPUYECKOE TOJIE, HANPSKEHHOCTD IOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy ONWCAHWU TMPABWIBHO TPAKTOBATh (DUIUYECKU CMBICI HMCHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHUs WM EAUHUILBL, YKa3blBaTh (POPMYJbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIUYHMHY C APYTUMH BEIMUYUHAMY;

aHANIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SIBJICHUS, UCHOJIb3Ys (PU3HUYECKUE
3aKOHBI ¥ TPUHIUIIBL: 3aKOH BcemupHoro TsaroteHus, |, 11 u III 3akonsl HproToHa,
3aKOH COXPaHEHMsI MEXaHUYECKOM DHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, IIPUHIIUI
CyNEPHO3ULNMA CHUJI, NPHUHIMUII PABHOIPABUS HHEPLUHUAIBHBIX CHCTEM OTCUYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHell KMHETUYECKOW HEpPTUU TEIJIOBOrO JIBUXKEHHUSI MOJIEKYJ] C aOCOIIOTHOU
TEMIIEPATYpPOH,  MEPBBIM  3aKOH  TEPMOAMHAMMKH, 3aKOH  COXPaHEHHs
JNEKTPUYECKOTO 3apsfa, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO
(OpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHE U YCIOBUS (TpaHULBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIIUIIBI ACHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iinyaTh yCJIOBUSI MX O€30MAaCHOIO HCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

BBIMOJHATh HKCIEPUMEHTbl IO MCCIEJOBAHUIO (DU3MUECKUX SIBICHUU U



MPOLIECCOB C MCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHUH, IMPU 3TOM
dbopmyIrpoBaTh MpoOIIeMy/3a/1a9y U THIIOTE3y YU4EOHOTO AKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEAJI0KEHHOTO 000pYI0BaHUS, POBOIUTH OIBIT U (HOPMYIHPOBATH
BBIBO/IbI;

OCYUIIECTBJISATH MPSIMble U KOCBEHHbIE U3MEpPEHUsl (PU3UUECKUX BEIIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIM CHOCOO M3MEPEHMS] U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh  3aBUCHUMOCTH  MEXAy  (DU3MYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHHM, MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCcHpOBaTh PE3yIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PM3HUUYECKUX BEIUYUH B BUJIE
Ta0JIHIl U TPaQUKOB, A€JIaTh BHIBOABI IO PE3YyJIbTaTaM MUCCIEI0BAHMS;

cobJroaTh mpaBuiaa 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIIEAOBAaHUN B
paMKax y4yeOHOro »JKCIIEpUMEHTa, YYEOHO-HUCCIEAOBATEIbCKOM W IMPOEKTHON
JESATEIbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U J1aDOPATOPHOTO
000pynOBaHUs;

pemiaTh pacy€THbIE 3aJayd C SBHO 3aJaHHOM (PU3HYECKOW MOJENbIO,
UCTIOJIb3Ysl (pU3MYecKre 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4u
BBIOMpATh (PU3MYECKYIO MOJIEIb, BBIACIATh (HU3UUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOAUMBIE NJisi €€ pelleHusl, MPOBOJUTh PAacUEThl U OLICHWBATH PEAIbHOCTD
MOJIyYeHHOTO 3HAYCHHS (PU3HUECKON BEIMYUHBI,

pelaTh KaueCTBEHHBIE 33J]Ja4: BbICTPAUBATh JIOTUYECKU HENPOTUBOPEUNBYIO
LENOYKY pPAaCCYKJIEHUI C ONOpPOd Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SBJICHUS;

MCITIOJIb30BATh MPHU PEIICHUH YYeOHBIX 337]a4 COBPEMEHHbIE HHPOPMALIUOHHBIE
TEXHOJIOTUU MJIs MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUNA U TPEICTABICHUS
y4eOHOM U HAy4YHO-TIOMYJIAPHOM HWH(MOpPMAIMU, TOJYYEHHOW W3 Pa3IUUYHbIX
HMCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MMOTY4YaeMyIo HH(OpMaLHIO;

NPUBOJAUTH IPUMEPHI BKJIA/1a POCCUNUCKHUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU
U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS TI0 (PU3HKE B IIOBCEHEBHON KU3HU IS
obOecrieuenrss 0€30MACHOCTH TPU OOpaIllleHHd ¢ TpuOOpaMH U TEXHUYECKUMU
YCTpOMCTBaMH, JJIi COXPAHEHUS 3/0pOBbS M COOJIOJEHHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpeJIE;

paboTatb B TIpyNNe€ C BBINOJIHEHUEM PA3IUYHBIX COLMAJIBHBIX POJIEH,
IUTAaHUPOBATh PpalbOTy TPYyMIMbl, PalUOHAIBHO PpACHPENEISATh OOS3aHHOCTU U
IUTAHUPOBATH JESATEIbHOCTh B HECTAHJAPTHBIX CUTYAlUsX, aJICKBATHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

K konity o0yudenus B 11 ki1acce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:



JIEMOHCTPHUPOBATh Ha TpPUMEpax poJib U MecTO (QU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B PA3BUTHUU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON JEATEIbHOCTH JIOJACH, LEJIOCTHOCTh U €IMHCTBO
¢u3znYeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TNPUMEHEHUS] U3YUYEHHBIX (PU3NUYECKUX MOJIeTeH:
TOYEUHBIA JIEKTPUUECKUN 3apsifl, JIyd CBETa, TOUEUHbIM UCTOYHUK CBETA, SIICPHAS
MOJIeJIb aTOMa, HYKJIOHHAash MOJIeJIb aTOMHOTO sijipa MpH peuIeHUuU (U3MUECKUX
3a/1ad;

pacno3HaBaTh (U3MUECKHUE SBJIEHUS (ITPOLIECCHI) U OOBSACHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKUA U KBAHTOBOW (PUBMKU: AJIEKTpHUUECKask IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJIECHCTBUE
MarHuTOB, DJJEKTPOMArHUTHAas WHAYKUUSA, JEWCTBHE MArHUTHOTO TMOJsA Ha
MIPOBOJIHUK C TOKOM U JBHKYIIHICS 3aps, SJIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI,
MPSMOJIMHEWHOE  pACIpPOCTPAaHEHHE  CBETA,  OTPaXXEHWEe,  IPEIOMIICHUE,
uHTEephepeHus, AUPpakuus W ToJiApu3als CBeTa, JAHUCIEepCHUs CBETa,
dboTornexktpuueckuil 3¢ dext (potorddekT), cCBeTOBOE AaBiIeHHE, BOZHUKHOBEHHE
JUHEHYaToro CIHEKTpa aToMa BOAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONKCHIBATh W3YUYEHHBIC CBOWCTBA BeIIECTBA (AJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHUE, AIEKTPUYECKYIO MPOBOJUMOCTh  Pa3JIUYHBIX  Cpel) u

ANIEKTPOMATHUTHBIE SBJICHUS (TIPOIIECCHI), UCMONB3ys (DU3NYECKHUE BEIUYUHBI:
ANEKTPUUYECKUIN 3apsill, CUJIa TOKA, SJEKTPUUECKOE HAIPSKEHUE, BJIECKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJABIKYIIAs CHUJia, padoTa TOKa,
WHIYKIMST MarHuTHOTO TMoJjs, cwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTh
KaTyIIK{, DHEPTUsl DJIEKTPUYECKOr0 M MArHUTHOTO TIOJIEW, MEpPUOJ U dYacToTa
KoJebaHuil B KoJieOaTENbHOM KOHTYpe, 3apsl M CHJIa TOKa B MPOLECCE
rapMOHUYECKUX JJICKTPOMArHUTHBIX KoJIeOaHWH, (OKYCHOE pacCTOSIHUE U
ONTUYECKAs CUJIA JIMH3BI, TPU OMTUCAHUU TPABUIILHO TPAKTOBATH PU3UUECKUM CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EJUHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMUYNHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SIBJICHHS U IMPOILECCHI, HCIOJb3YS
¢du3nuecKkue BETUYHHBL: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI W
94acTOTa CBETA, YHEPTUS U UMIYJIbC (OTOHA, TIEPHO/] TOTypaciaa, SHEPTHUsS CBSI3H
aTOMHBIX SIIep, TMPU OINHUCAHUM TPABWIHHO TPAKTOBATH (PU3MUECKUN CMBICT
UCIIOJIb3YEMBIX BEJIIMYMH, UX OO0O3HAYEHUs] M EIUHUIIBI, yKa3bIBaTh (POPMYJIbI,
CBSI3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIMUUHY C APYTUMHU BETUYMHAMU, BBIYUCIIATh
3Ha4YeHUe (PU3NUECKOU BEITMUUHBI,

aHaJIM3UPOBaTh (PU3WYECKHUE TPOIIECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIHLHOTO U MapalIeIbHOTO
COEIMHEHMSI TPOBOJHUKOB, 3akoH Jlxoyns-JIeHla, 3aKOH 3JIEKTPOMArHUTHOM



WHAYKIMH, 3aKOH MPSIMOJMHEHHOTO paclpOCTPaHEHUsI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPENOMJICHUS CBETa, ypaBHeHHME OuWHIITeWHa s (oTodddekTa,
3aKOH COXpAHEHHUs JHEPTUH, 3aKOH COXpaHEHHsI HMITYJbCa, 3aKOH COXpaHECHHS
AIIEKTPUYECKOTO 3apsa, 3aKOH COXpaHEHHs] MacCOBOTO uucia, moctynatsl bopa,
3aKOH PaJMOAKTUBHOIO paclajia, mpyu 3TOM pa3audaTh CIOBECHYIO (GOPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOe BBIPpAKEHHE U YCJIOBHs (TpaHuUllbl, 00JacTH)
IPUMEHUMOCTH;

OTIPEIENISTh HAMIPaBJICHUE BEKTOPAa UHAYKIIMK MAarHUTHOTO TOJISI TIPOBOJHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OMNHUCHIBaTh H300pa)KEHUE, CO3JaBaeMO€ IUIOCKHM 3€pKajioM,
TOHKOH JINH30M;

BBITIOJHATh HOKCIEPUMEHTHI MO0 MCCIEAOBAHUIO (U3MUECKUX SBICHUN U
MPOIIECCOB C HCIOIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEpPEHUiIl: IpU STOM
dbopmynupoBath mpodiieMy/3aady U THIIOTE3y Y4eOHOTO SKCIIEpUMEHTa, COOUPATh
YCTaHOBKY U3 MPEAJI0KEHHOTO 000PYI0BaHUS, POBOIUTH OIBIT U POPMYITUPOBATH
BBIBOJIBL

OCYILIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEJIUYUH, [IPU
TOM BBIOMpATh ONTUMAJBHBIA CIIOCOO W3MEPEHMS] M HCHOJIb30BaThb H3BECTHBIC
METO/Ibl OIICHKH MOIPEUTHOCTEN NU3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTHU (PU3MUYECKUX BEJIUYUH C UCTIOIB30BAHUEM MPSMBIX
U3MEPEHM: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH pPE3YJbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJIE TAOIUI] U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

cobJroaTh mpaBuiaa 0€30MacHOTO TpyJa MpU MPOBEACHUU HCCIIEAOBAaHUN B
pamMKax ydueOHOro OKCIEepUMEHTa, Y4eOHO-MCCIIEAOBATEIbCKOM U MPOEKTHON
JESTENIbHOCTH C WCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOHCTB U J1aOOPaTOPHOTO
000pynOBaHUs;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOM (PU3HYECKOW MOJENbIO,
UCTIOJb3Ys (PU3NUECKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJauu
BBIOWpATh (PU3MUYECKYIO MOJEIb, BBIIACIATh (HU3UUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOoauMBbIe HJis €€ pelIeHUs, MPOBOAUTH Pacy€Thl M OLCHUBATh PEaTbHOCTh
MOJIy4€HHOTO 3HAaUY€HHUs (PU3NUECKON BEIIMYUHBL;

peliaTh KaueCTBEHHBIE 3aJ]aui: BBICTPaUBaTh JIOTMUYECKH HEMPOTUBOPEUHBYIO
LENOYKY PpacCyKJICHHIl ¢ ONMOpOH Ha W3YyYECHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH HU
dbu3uYecKue BICHUS;

UCTIOJIb30BaTh MPH PEUICHUH YUEOHBIX 3a7]a4 COBPEMEHHbIE MH()OPMAaIMOHHBIE
TEXHOJIOTHH JJIsl TIOWCKA, CTPYKTYpHUPOBaHUsS, WHTEPIPETAIMA M TPEICTaBICHUS
y4eOHOM W Hay4YHO-TIOMYJISIpHOW MHGOpMAaLMK, TMOJYYeHHOM U3 Pa3IMYHbIX
MUCTOYHUKOB, KPUTUIECKH aHATTU3UPOBATH MOTydaeMyto HHPOPMAIIUIO;

OOBSACHATh MPUHUUIBI JEUCTBHUS MAalllUH, TPUOOPOB U TEXHUYECKUX



YCTPOMCTB, pa3nuyaTh yCIOBUS WX O€30MaCHOTO HCIOIb30BaHMS B MOBCEIHEBHOM
KU3HH;

IPUBOJIUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3HMKE B IOBCEHEBHOW HKU3HU JIJIS
oOecnieueHrs 0€30MaCHOCTU MpH OOpallleHudu ¢ NpuOopaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, JJISi COXPAHEHUS 3/10pPOBbS M COOJIOAEHUS HOPM 3KOJOTHYECKOTO
NOBEACHUS B OKPYKAIOILEH CPELE;

paboTaTh B TpYyIIE C BBIIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IJIaHUPOBATh PabOTy TpYyIIbl, PALMOHATIBHO pacHpelesaTh OO0S3aHHOCTU H
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHAAPTHBIX CHUTYalMsIX, aJl€KBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE PacCMATPUBAEMON MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KoJin4yecTBO 4acoB JJIeKTPOHHBIE
(uu¢posbie)
HanMeHoBaHuUe pa3iesioB U TeM
Ne ni/m KounTtposabHbie IIpakTn4yeckue o0pa3oBaTeJIbHbIE
NporpamMMsbl Bcero
padoThI padoThI pecypceel
Pazgen 1. PUSUKA U METOJbI HAYUYHOI'O IIO3HAHUMA
11 ®du3rka ¥ METOIBI HAYYHOTO TTO3HAHUS 2 0 0 bubmmorexa LIOK
' Ay httDs://m.edso0.ru/7f4
Uroro no pazpeny 5
Pa3znen 2. MEXAHHUKA
bubmuoreka LIOK
21 Kuiiematitka > 0 0 https://m.edsoo.ru/7f4
bubmuoreka IIOK
2:2 A ! 0 0 httDs://m.eds00.ru/7f4
53 3 6 1 1 bubmuoreka IIOK
. AKOHBI COXpaHCHHS B MEXaHUKE httpS//m . edSOO_ ru/7f4
"
TOTO TIO Pa3/eny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA
31 9 0 1 bubmmoreka IIOK
. OCHOBBI MOJICKYJIIPHO-KHHETHUECKON TCOPUH t]tt'[zi ://m.edsoo.ru/7f4
Bu6mmoreka IJOK
2 1 1
S OCHOBBI TEPMOAHHAMHKH 0 0 httDs://m.edso00.ru/7f4
33 ArperaTHble cocTOSIHHS BemecTBa. Da3oBbie 5 0 0 bub6mmorexa [IOK

EepPEXO0bI

httDs://m.edsoo.ru/7f4

[ V-



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

Hroro no pazgeny

24

Pazneua 4. JIEKTPOAUHAMMKA

4.1 DIIEKTPOCTATHKA 10 EH6HH(_)TeKa HOK
httDs://m.edsoo.ru/7f4
4.9 [ToCTOSIHHBIA ~ 2JEKTpUYECKHid TOK. TOKM B 12 bu6moreka [JOK
[pa3IMYHBIX Cpeax httl_:)_S‘// m.edsoo.ru/7f4
Hroro no pazaeny 22
PesepBHOE BpeMs 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KosmnyecTBO 4acoB JJIeKTPOHHbIE
(undposbie)
HaumeHnoBaHue pa3iesioB H TeM
Ne ni/mm KounTtposabHsbie IIpakTnyeckue o0pa3oBaTe/IbHbIE
MpOrpamMMbI Bcero
padoThI padoThI pecypchl
Pazpen 1. JIEKTPOANHAMMKA
11 1 1 3 bubnuorexa LIOK
. MarnuTHoOe none. DIeKTPOMarHuTHas HHIYKIUS httP_SI/ /m.edsoo.ru/7f4
u
TOTO MO Pa3lery 1
Paznen 2. KOJIEGAHHUSA U BOJIHBI
bubnuorexa [IOK
2.1 MexaHu4yecKkue 1 AIEKTPOMAarHUTHBIE KOJIeOaH s 9 0 1 httos://m.edsoo.ru/7f4
bubmmoreka [IOK
2.2 MexaHnueCcKHE U 3JEKTPOMarHUTHBIE BOJTHBI S 1 0 httos://m.edso00.ru/7f4
bubmmoreka [IOK
2.3 O 10 0 3
e httos://m.edso0.ru/7f4
Hroro o pazaeny 24
Paznea 3. OCHOBBI CIEITMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
butmmoreka [IOK
3.1 OCHOBBI CIeHMAILHON TEOPHH OTHOCUTEIBLHOCTH 4 1 0 httos://m.edsoo.ru/7f4
Hroro no pazneny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
b K
4.1 OneMEHTHI KBAaHTOBOM ONTHKHU 6 0 0 hlgfg;(;;rerl\(aelclj(s)oo ru/ 754
4.2 CrpoeHnue aroma 4 0 0 Bbu6immoreka [IOK



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

NTDS.//M.edsoo0.ru/ /14
IcH/c

4.3 ATOMHOE SIIpO 5

butmuoreka [IOK
https://m.edsoo.ru/7f4

HWroro mo paznemy 15

Pa3neua S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMeHTHI aCTPOHOMHH M acTpOQU3UKH 7

bubmuoreka [IOK
https://m.edsoo.ru/7f4

Hroro mo paznemy 7

Pa3nes 6. OBOBIIAIOIIEE IOBTOPEHUE

bubnmoreka IJOK
6.1 O06o01matolee MOBTOPSHHE 4 https://m.edsoo.ru/7f4
Uroro no pazaeny 4
Pe3epBHOE Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUNIACC
KosnuecTBo 4yacoB JIEKTPOHHbIE
Ne ungpoBbie
Tema ypoka KonTtpoJjbHbie IpakTuyeckue o0pa3zoBaTesbHbIC
n/n Bcero
padoThI padoThI pecypeel
dusnka — Hayka o nmpupose. Hayunsie MeTo sl 1 0 0 bu6mmoreka [JOK
TIO3HAHUST OKPY’KAOIIETO MHUpPa hEtPS,.:/ /m.edsoo.ru/ff0
Ponp 1 mecTo dpusnku B GopMUpOBaAHUH Bubmuorexa [JOK
COBPEMEHHOI HAy4YHOM KApTUHBI MUpA, B 1 0 0 https://m.edsoo.ru/ff0
MIPAKTHYECKON eI TEeIFHOCTH J0eH c33e6
Mexanndeckoe aBrukeHne. OTHOCUTEIIBHOCTh Bu6nmoreka IJOK
MeXaHMYeCKOro JBuxkeHus. [lepemernenue, 1 0 0 https://m.edsoo.ru/ffD
CKOPOCTb, yCKOPEHHE c3508
PaBHOMEpHOE TPAMOIMHENHOE ABUKEHHE 1 0 0 bubmorexa LIOK
httos://m.edsoo.ru/ffD
bubmuoreka IIOK
PaBHOYCKOpEHHOE TPAMOJIMHENHOE JBUKEHHIE 1 0 0 httos://m.edsoo.ru/ffD
CBoboHOE TaieHre. Y CKOpeHne CBOOOIHOTO 1 0 0 Bubmorexa [JOK
MajleHust https://m.edsoo.ru/ffo
KpuBonuneiinoe npuwxenue. JBkenue 1 0 0 bubmmoreka [JOK
MaTepHaIbHON TOYKH [0 OKPY/KHOCTH h’['[DSIZ/ /m.edsoo.ru/ffD
IIpuaumn otHOcuTEeNBHOCTH [ anmies. Bubmoreka [JOK
Hueprmanbabie cucTeMbl oTcdeta. [lepBhrit 3akoH 1 0 0 httDSZ// m.edsoo.ru/ffD
HrroTona c3be8
Macca tena. Cuna. [IpyHINTI Cynepno3uuu cui. 1 0 0 bubimoreka LIOK

Bropoii 3akon HetoToHa amst

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUaIbHON TOYKH

bubmuoreka LIOK
10 Tpetuii 3akoH HeroTOHa [U1s1 MaTEPUATBHBIX TOYEK httDS' //m.edsoo.ru/ffo
11 3aKOH BCEMUPHOTO TAroTeHust. CHila TSHKECTH. bubmmorexa [IOK
IepBas KocMHUYecKasi CKOPOCT h'E'[Q? Z‘// m.eds00.ru/ff0
bu6 OK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hl’ftgspl'jmae%soo ru/ff0
Cuna tpenust. Koagduruent tpenus. Cuna bubnunoreka [IOK
13 COTIPOTHUBJICHUS TIPU JBKCHUU TEJIa B KUJAKOCTH httpS:// m.edso0.ru/ff0
HJIH ras3e C3f_76
IloctynarensHoe U BpaliaTeabHOE IBHKEHHUE Bubmuoreka LOK
14 a6comoTHO TBEPAOTO Tena. MoMeHT cunbl. I11euo https://m.edsoo.ru/ff0
CUJIBL. Y CIIOBHUS PaBHOBECHs TBEPAOIO Tela c41a6
" . Bubmorexa [JOK
15 MITYJIbC MaTePUAIIbHOM TOYKU, CUCTEMBI https://m.edso0.ru/ffo
MaTepUaIbHBIX TOUeK. MIMIybe cHItbl. 3aKOH c43d6
COXpaHEHHUs UMITyJIbca. PeakTHBHOE JABIKEHUE
Pabota 1 MomHOoCTh Cibl. Knnetnueckas bubmuoreka IIOK
16 SHeprus MatepuaabHoil" Touku. Teopema 06 https://m.edsoo.ru/ff0
M3MEHEHUHN KUHETHYEeCKON" dHEepruu c4502
11 N
OTCHLIUAIbHAS YHEPTHS 0TeHu1/1vanLHa51 Bu6morexa LOK
17 SHEPrus YIpyro aeGopMHUPOBAHHOM MTPYKUHBI. https://m.edso0.ru/ffo
[ToTeHuuanbHast SHEPrHUs TejIa BOIM3U c461a
MTOBEPXHOCTH 3eMIIN
TloTeHnnansLHbIe U HENOTEHIIMAIbHBIE CHJIEL. bubmuoreka IIOK
18 https://m.edsoo.ru/ff0

CBs13b pabOTHI HEMOTECHIIMATHLHBIX CHII C

W3MEHEHHEM MEXaHWIECKOM OHEPTHUU

c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

CHCTEMBI TeJl. 3aKOH COXpaHCHUSA MEXaHHUYECKOMH

SHEPruu

Jlaboparophas pabota «/ccienopanue CBsi3u
pabOThI CHITBI C U3MEHECHHEM MEXaHUYIECKOM

a 9HEPruu Tejia Ha MPUMEpPE PaCTHKCHUS
PE3MHOBOTO JKI'YTa»
Konrtponbnas pabora mmo reme «KnHemaTnka. bubmorexa LIOK

20 https://m.edsoo.ru/ff0
Junamuka. 3aKOHBI COXpaHEHHS B MEXaHUKE» cab74
OCHOBHBIE MOJIOKEHNUS MOJIEKYJIIPHO- Bubmuorexa [JOK

21 KMHETHYECKON TeOpUH. BpOYHOBCKOE JIBHKEHHE. https://m.edsoo.ru/ffo
Juddyzus c4dc2
XapakTep ABMKECHUS U B3aUMOJACHCTBUS YaCTHIL

22 BeliecTBa. MoJienu CTpOeHuUs Ta30B, )KUIKOCTENH U
TBEPJBIX TEI

23 Macca monekyin. KonnyecTBo BemiecTsa.
[TocTostHHast ABOTampo

o4 TennoBoe paBHOBecue. Temmnepartypa u eé
n3mepenue. lkana remneparyp Llenscus

o5 Uneanbrbiii a3 B MKT. OcHOBHOE ypaBHEHHE Bu6moreka [IOK
MKT https://m.edsoo.ru/ff0
AOGcouoTHasl TemMIeparypa Kak Mepa cpeiHei Bubmuorexa LIOK

26 KUHETHYECKOU SHEPTUU ABMXKCHUS MOJICKYI. httDSZ// m.edsoo0.ru/ff0
YpasHenue Menpeneepa-Kianeiipona colle

27 3akoH JlanpToHa. ["a30BbIe 3aKOHBI
JlaGoparopnast padora «ccnenoBanue

28

3aBUCUMOCTU MEXIY ITapaME€TpaMn COCTOSIHUSA

Pa3pCKECHHOI0 ra3a»



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

M3omporieccrl B HacanbHOM Ta3e U UX

bu6nmoreka IJOK

29 .
rpadgpuyecKoe MpeacTaBICHUE httDs://m.edsoo.ru/ff0
BuyTtpeHHss 3Hepgm ”{epMOHI/IHaMI/I‘IZCCKOI/I BuGmorexa LIOK
30 CHCTEMBI U crioco0nbl ¢é namenenus. Konnuectro httDs://m.edsoo. ru/ffo
TEIUTOTHI U paboTa. BHyTpeHHSIs SHEPTHUst 5952
OJTHOATOMHOT'0 M/ICaTBHOTO ra3a
31 Bunpl Termonepenaun bubmmorexa I1OK
! per httos://m.edsoo.ru/ff0
VnenpHas Terio€MKOCTh BeriecTBa. KomuuectBo bubnunoreka [IOK
32 TEIUIOTHI MIPHU TeIuIonepenade. AauadaTHbIN httDs://m.edsoo.ru/ff0
mpotiecc c5c36
33 ITepBBlii 3aKOH TEPMOJAUHAMUKH H €10 bubnuorexa LIOK
IPUMEHEHHE K U30IPOLECCaM h?:_tp?-/ /m.edsoo.ru/ff0
34 HeoGpartimMocTh mporeccoB B npupoje. Bropoii bubanorekxa [IOK
3aKOH TePMOAMHAMUKH httos://m.edsoo.ru/ff0
bubmoteka IIOK
35 IIpunnun aeiicteus u KI1/] TennoBoil MalinHbl httDs://m.edsoo.ru/ffo
36 [uxn Kapuo u ero KI1/
37 DKOJIOTHUECKUE TPOOJICMBI TeIJIOIHEPTETHKH
8 O6o6matonuii ypok «MosekyaspHast GpHu3nka. bub6nmorexa [IOK
OCHOBBI TEPMOTUTHAMHKID hEtBSA/ /m.edso0.ru/ff0
bubmuoreka IIOK
39 KoHTponbHas paboTa no Teme «MoJeKynspHast https://m.edsoo.ru/ff0
¢uznka. OCHOBBI TEPMOJJTHAMUKIY c6a50
10 I[MapooGpa3zoBanue 1 KoHAeHCcanus. Mcnaperne n bubmuoreka [IOK
KHIICHHE httDs://m.edsoo.ru/ff0
11 AOCoNOTHAs ¥ OTHOCUTEIIbHAS BIIAYKHOCTD Bbubmuorexa LIOK

Bo3ayxa. HaceimienHslil nap

httDs://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

Teépaoe teno. Kpucranmnmuyeckue u amopQHbie

bubmuoreka LIOK

42 httDs://m.edsoo.ru/ff0
Tena. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKuikue c65f0
kpuctauisl. COBpeMEHHbIC MaTEPHAIIbI S
[InaBneHue U KpUCTAIM3ANKS. Y AeTbHAS TEIIOTA bu6mmoreka [JOK
43 )
miasenus. Cy6Iumanus httos://m.edsoo.ru/ff0
bu6mmoreka IJOK
44 YpaBHeHHE TETIOBOTO OaaHca
P httos://m.edsoo.ru/ff0
DiIeKTpu3aIys TelI. DIEeKTpHIecKuii 3apsia. [[sa bu6anorexa LIOK
* https://m.eds00.ru/ffo
BHJIa DJIEKTPUYECKUX 3apsI0B Mps- M.edsoo.ru
bubmuoreka LIOK
46 IIpoBOAHUKH, AMSIAEKTPUKU U TOTYIPOBOIHUKH. https://m.edsoo.ru/ff0
3aKOH COXpPaHEHHMs HIICKTPHICCKOT0 3apsiaa cbbcc
Bzaumoseiicteue 3apsioB. 3akon Kyona. bubnuorexa LIOK
! httDs://
ToueyHbIi SIEKTPUUCSCKHIT 3apsiJT ttDs://m.edsoo.ru/ff0
Hanpsx€nHocTb 3nekTpudeckoro noss. [IpuHnumn Bbubnuoreka LIOK
48 CYTIEPIIO3UIINH YICKTPUICCKUX MONIeH. JImHIN httDs://m.edsoo.ru/ff0
HaNPsKEHHOCTH c6df2
19 Pabota crit 3JeKTPOCTaTHIECKOTO MOJISL. Bubmurorexa [JOK
IMotennnan. PasHOCTh MOTEHIIMANIOB hEth? .//Im.edsoo.ru/ff0
[IpoBOJHUKY U AUDIIEKTPUKU B Bubnuoreka [IOK
50 3IEKTPOCTATHYECKOM T1oJie. JludnekTpuueckas https://m.edsoo.ru/ff0
MIPOHUIIAEMOCTh c7018
. bubmmoreka IIOK
51 Onexrpoémkocts. KoHnencaro
PICKTIPOSHIOCTE, ROIICHERTOP httDs://m.edsoo.ru/ff0
DAeKTPOEMKOCTH IFIOCKOTO KOHIEHCATOPA. Bubmuorexa LIOK
52 _
DHeprust 3apsHKEHHOT0 KOHICHCATOpa httos://m.edsoo.ru/ff0
53

JlaboparopHas padora "M3mepenne



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

2JEKTPOEMKOCTH KOHJIeHcaTopa'

54

IIpuHuun neUcTBUSA U IPUMEHEHHE
KOH/ICHCAaTOPOB, KOIIMPOBAIBHOIO aIllapara,
CTpyHHOT0 IpUHTEpa. DJNEKTpOCcTaTHUECKas

3amuTa. 3a3eMIIeHHe 3JICKTPONpUOOpOB

55

DNEKTPUUECKHUH TOK, YCIOBHSI €ro
cymectBoBanus. [loctosHHbIN ToK. CHia TOKa.
Hanpspxenue. Conpotusienue. 3akoH OMa s

y4acTKa IeTu

56

[TocnenoBarenbHOE, MapaLIeaIbHOE, CMEIIAHHOE
coeZIMHEeHNe MPOBOAHUKOB. JlabopaTtopHas paboTta
«I/I3yLICHI/IC CMCHUIaHHOI'O COCIUHCHUA

PE3UCTOPOBY»

bubmuoreka LIOK
https://m.edsoo.ru/ff0
c74f0

57

PaboTta 1 MOIITHOCTH PIEKTPUIECKOTO TOKA. 3aKOH

Hxoyns-Jlenua

bubmuoreka LIOK
https://m.edsoo.ru/ff0

58

3axon OMa [171s1 TOJTHOM (3aMKHYTOM)
eKTprueckoii nenu. KopoTrkoe 3ambIkaHue.
JlaGoparopnas padora «3mepenne I1C
MCTOYHUKA TOKA ¥ €r0 BHYTPEHHETO

COIIPOTHUBJICHUS

bubmuoreka IIOK
https://m.edsoo.ru/ff0
c/ae0

59

SHCKTpOHHaH IIPpOBOAUMOCTD TBép,Z[BIX MCETAJIJIOB.
3aBHCHMOCTD COIMIPOTHUBJICHUSA MCTAJIJIOB OT

TCMIICPATYPHI. CBCpXHpOBOZLI/IMOCTL

60

OnekTpuueckuil Tok B BakyyMe. CBoiicTBa

SJICKTPOHHBIX ITYYKOB

61

[MonmympoBoTHUKH, UX COOCTBEHHAS ¥ TPUMECHAS

mpoBoauMOCTh. CBO¥CTBA p—N-

bubmuoreka LIOK
https://m.edsoo.ru/ff0



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

nepexona. I1oaynmpoBoTHUKOBBIE TPHOOPHI

5 . bubnuoreka [IOK
62 JISKTPUUYECKUH TOK B PaCTBOpPAX U paciuiaBax 1 https://m.edso0.ru/ffo
3JICKTPOJIUTOB. DJICKTPOJIUTUICCKAS TUCCOIUALIHS.
c82ba
OneKTponu3
bubmuoreka LIOK
63 DNeKTpUYECKU TOK B razax. CaMOCTOSTEIbHBINA U 1 httDSZ// m.edso0.ru/ff0
HECAMOCTOSTENbHBIN pa3psa. Monuus. [lnazma c84ae
DJIeKTpUYECKUE MPUOOPHI U YCTPOUCTBA U UX bubmmorexa [IOK
64 MpakTHYecKoe npumenenue. [Ipasuia TeXHUKH 1 https://m.edsoo.ru/ff0
Oe3omacHOCTH c86fc
bu6 OK
65 O06o06maromii ypok «DIEKTPOIUHAMUKAY 1 hl’ftgslijméegsoo. ru/fD
K 5 3 bubmoreka IJOK
66 HOHTpom,Havﬂ pabota o Tel\/ie «DNeKTpOCTaTHKA. 1 https://m.eds00.ru/ffo
OCTOSTHHBIN 3JIeKTpruecKuii Tok. Toku B c8a8a
Pa3IUYHBIX Cpeax»
67 PesepBHblii ypok. Kontponsras paborta mo teme 1 bubanorexa LIOK
" NeKTpOTMHAMHKA" https://m.edsoo.ru/ffD
68 PesepBHblil ypok. O000IIAIOMIHI YPOK MO TEMaM 1 Bubmorexa [JOK
10 knacca https://m.edsoo.ru/ffO
OBIIEE KOJIMYECTBO YACOB T10 TTPOT'PAMME 68



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

11 KITACC

KonuecTBo yacos JJIeKTPOHHBIE
No ungposBbie
Tema ypoka KoHnTposibHbIe IpakTH4eckue o0pa3oBaTeJIbHbIE
n/n Bcero
padoThI padoThI pecypcbl

. bubnuorexa [IOK
[locTosiHHBIE MArHUTHI M KX B3aUMOJECHCTBHE. 1 0 0 https://rn.edsoo.ru/ff0
MarnutHoe none. BekTop MarHUTHOM MHAYKIUH. c9778
JInHUM MarHUTHON MHAYKIUU

Bu6nmoreka IJOK

MarsuTHoe 1oJie IPOBOAHKMKA ¢ TOKOM. OMBIT 1 0 0 https://rn.edsoo.ru/ff0
Opcrena. B3anMopeiicTBie NPOBOIHUKOB C TOKOM c98fe
Jla6opaTopnas paboTa «/3ydeHne MarHUTHOTO 1 0 1 butmmoreka IOK
MO KATYIIKH C TOKOM httpg,://rn.edsoo.ru/ffo
JleiicTBIE MarHUTHOTO MOJIS Ha IIPOBOJHUK C
TokoM. Cuna Amnepa. JlaboparopHas padota 1 0 1 Bbubnuorexa LIOK m
«HcenenoBanne IEUCTBUS MTOCTOSHHOTO MarHUTa /Im .edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
JleiicTBIE MarHUTHOTO MOJIS Ha JBIKYLIYIOCS BuGmorexa LIOK m
3apspkeHHyto yactuny. Cuna Jlopenna. Pabota 1 0 0 //m .edsoo.ru/ff0codf4
cwisl Jlopenna
OnexkrpomarnutHas uaaykuus. [lotok Bekropa 1 0 0
marHutHOW unaykuuu. DC uaaykuuu. 3aKoH
3JIEKTPOMarHuTHON MHAYKunu Dapazges
HNunykTuBHOCTS. SBNenne camonaaykmn. D/[C 1 0 0 bu6muorexa [IOK

CaMOUWHAYKIHWH. BHCI)FI/UI MAarauTHOI'O

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

T10JIA KaTylIKH C TOKOM. 3J’I€KTpOMaFHI/ITHOG TI0JIC

JlaboparopHnas pabota «FccmenqoBanue sIBICHUSA

bu6mmoreka IJOK

8 3JIEKTPOMATHUTHON WHIYKIIUH» htt‘D'_Si/ /rn.edso0.ru/ff0
TexHuueckue ycTpocTBa U UX IPUMEHEHHUE:

9 MOCTOSIHHBIE MArHUTBI, 3JICKTPOMATrHHUTHI,
3NEKTPOABUTATENb, YCKOPUTENHN 3JIEeMEHTapHBIX
YaCTHIl, HHIYKIIMOHHAS TTeYh

10 O6o0maronuii ypok «MarHuTHoe ToJe. bubmoreka [TOK
DNeKTPOMarHUTHAS UHTYKITUS https://m.edsoo.ru/ff0

11 Konrtponbhas padora o Teme « MarautHoe moue. Bubmuorexa [JOK m&
DNeKTpoMarHuTHAs HH Y KIS //Im .edsoo.ru/ff0cad58
CB00OOTHBIE MEXaHUYECKUE KOICOaHHS!.

12 ['apMoHuueckue KonebaHus. Y paBHEHHE Bu6muorexa [[OK hitps:
rapMoHuuecKkux konebanuil. [Ipespamenue //m .edsoo0.ru/ff0caf06
SHEPrUu

13 JlaGoparopHas pabota «VccienoBanue
3aBUCUMOCTH TIEpHOia MaIIBIX KOJIeOaHuii rpy3a
Ha HUTH OT JJTMHBI HUTH U MacChl TPy3a»
Koneb6arenbupiii kKoHTYp. CBOOOTHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B MICATbHOM Bbubnunoreka [IOK

14 KOJIe0aTeIbHOM KOHTYpe. AHAIOTHSA MEXTY https://rn.edsoo.ru/ff0
MEXaHUYECKHMH U 3JIEKTPOMArHUTHBIMH cb820
KoJIeOaHUIMHU

15 bubmmoreka [JOK m

®opmyna TomcoHa. 3aKOH COXpaHEHUS DHEPTUU B
U/IeNIbHOM KO0JIe0aTeIbHOM KOHTYpe

/Im .edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

[IpencraBneHue o 3aTyXaroNKMX KOJICOAHUSIX.

B 5 bubnuorexa [IOK
16 ; mHymneHgme MeXaHUYEeCKHE KoneOaHusl. https://m.eds00.ru/ff0
€30HaHC. BbIHyX/IeHHBIE JIEKTPOMarHUTHbIE cbbs6
KoneOaHus -
[lepemennsIif Tok. CHHYCOHUJAIBHBIN
P . yeoun Bu6mioreka LOK hitps:
17 MepEMEHHBIN TOK. MOIITHOCTh TEPEMEHHOI0 TOKA. /Im
AMIIUTYAHOE U JeHCTBYIOLIEE 3HAUSHUE CUITBI edsoo.ru/ffochd34
TOKA U HANPSDKEHUS
18 Tpancdopmarop. IIpoussoacTso, nepenaya u
noTpebJIeHNe IEKTPUIECKON DHEPTUH
Y cTpolCTBO U MPAKTUUECKOE TPUMEHEHUE bubnuoreka [IOK
19 3JIEKTPUYECKOTO 3BOHKA, T€HEPATOPa https://m.edsoo.ru/ff0
MIEPEeMEHHOTr0 TOKa, TMHUM 3JeKTporepenay cc324
DKOJIOTHYECKUE PUCKU IPU IIPOU3BOJCTBE
20 anexkTposHepruu. Kynbprypa ucnoias3oBaHus
3JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HU
MexaHn4yecKHe BOJHBI, yCIOBUS
bubmoreka IJOK
21 pacnpoctpanenus. [lepuoa. Ckopocts https://m.edso0.ru/ffo
pacnpocTpaHeHus U ATuHa BosHbL. [lonepednsie n ccab4
MIPOJIOIBHBIE BOJHBI
20 3Byk. CxopocTh 3ByKa. I'poMKoCTb 3ByKa. BeicoTa Bubmmorexa [JOK httQSZ
toHa. TemOp 3Byka /Im .edsoo.ru/ffOcccOc
ONeKTpOMarHuTHHIE BOJHBI, X CBONCTBA U buGmuoreka LIOK
23 https://rn.edsoo.ru/ff0
ckopocTs. Lllkana 31eKTpOMarHUTHBIX BOJIH p - : TU
o4 [IpuHune paguocBs3u U TeneBuaeHus. Pazsutue
CPEJCTB CBsi3U. Pannonokanys
25 Konrtponbhas padora «Konebanust 1 BOTHB BuGanorexa LIOK NLLPS:

/Im .edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8

IIpssMonuHEHOE PacCIPOCTPaHEHUE CBETA B

bu6nmoreka IJOK

26 0IHOpOIHOI1 cpeie. TOUeUHbI HCTOUHHUK CBETA. https://m.edsoo.ru/ff0
JIyd cBera Cd3—50
bu6nmoreka IJOK
27 OTpaskeHHe CBETA. 3aKOHbI OTPAKEHHS CBETA. https://m.edsoo.ru/ff0
IMocTpoenne n300paskeHNi B INIOCKOM 3€pKalie cd4e0
| Do Mo s B 10K 5
' //m. edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPasKCHHS
29 JlaGopartopHras pabota «M3mepeHne nokasatens BI/I6HI/I.0TGK3 LIOK
IIPEITOMICHIS CTERIA» https://rn.edsoo.ru/ff0
JIunzer. [loctpoenune n300pakeHHid B JTHH3E. bubamorexa LIOK
%0 dopMyIia TOHKOH TMH3BL. Y BETMUEHHE THH3BI https://rn.edso0.ru/fro
' cddle
31 JlaboparopHas pabora «lccnenoBanue CBOMCTB
M300paXKeHUH B JIMH3AX»
Hucnepcus cBera. CI0XHBINA cocTaB 0eoro
32 ceta. L[Bet. JTaboparopnas pabota
«Habmoenue qucrepcun CBETay
33 Wntepdepennus ceera. Judpaxnus ceera. Bbubnuorexa LIOK m
Hudpaxnponnas pemérka /Im .edsoo.ru/ffOced22
34 ITonepeunocTh cBETOBBIX BOJH. [lonsipuzanus bubanoreka [TOK m
cBeTa //m .edsoo.ru/ffOcf02e
35 Onrtuueckre npruOOpsl M yCTPOHCTBA U YCIIOBUS
nx 0e30MacHOro MpUMEHEHUs
['panuIsl IPUMEHUMOCTH KITACCHYECKON Bbubmuorexa LIOK
36 MexaHukH. [locTynaTel cnenuanbHON TEOPUH https://m.edsoo.ru/ff0

OTHOCHUTCIIbHOCTHU

cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHTEITBHOCTh OOTHOBPEMEHHOCTH.

Bu6mioreka LOK hitps:

3 3amenJieHre BPEMEHH U COKpAaIlleHNe JITHHBI /Im .edsoo.ru/ffOcfad42
OHeprus U UMITyJIbC PEISITUBUCTCKON YaCTHIIBI. bubmmorexa [IOK

33 CBsI3b Macchl ¢ SHEPTHEN U UMITYJIbCOM. DHEPIUs https://m.edsoo.ru/ff0
MOKOS cfc68

39 KontponbsHas padora «Ontuka. OCHOBBI bubnuoreka [IOK m
CTIEITHATBFHOM TEOPUH OTHOCHTEIHLHOCTH /Im .edsoo.ru/ffOcf6f0

40 ®otonsl. Dopmyna [lnanka. DHEPrus U UMITYIBC bubnmorexa [IOK m
dorona /Im .edsoo.ru/ffOcfel6

11 OtkpeiTue 1 uccienosanue poroddexra. Bubmuorexa [JOK m@
Omertel A. I'. CroneroBa /Im .edsoo.ru/ffOcffc4
3axonsl porodaddexra. YpaBHeHUEe DIHIITEITHA Bubmmorexa [JOK

42 nns porodddexra. «KpacHas rpanuma» https://rn.edsoo.ru/ff0
dhotoaddekra d015e

13 Hasnenue ceera. OnbiThl I1. H. JleOenena. bubmoreka IIOK m
XuMHyeckoe IEMCTBHUE CBETA //_m .
TexHHUECKHE yCTPOICTBA M IPAKTHUECKOE

44 npuMeHeHue: GpoToanemMeHT, GoToIaTIHK,
COJIHEUHas Oarapest, CBETOIHO/

45 Pemenne 3amad mo teme «91eMEeHTHI KBAHTOBOMH bub6mmorexa [IOK m
OTITHUKH //_m rrrrrrrrr

Bubmuorexa LIOK m

46 Mopens aroma Tomcona. OnbiTel Pezepdopaa o //m .edsoo0.ru/ff0d091

paccesiHuio a-uyactull. [lmanerapHas Mmojens aroma a
bubmmorexa [JOK m@
! Hoeryarst bopa //m .edsoo.ru/ffOdOafa
18 Uznyuenue u norsnomenue GOTOHOB PH Bubmoreka [JOK m@

[IEPEX0/I€ aTOMa C OTHOTO YPOBHS SHEPIUU

//Im .edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Ha Jpyrov. Buasl ciekTpoB

Bonnossie cBoiicTBa yactuil. Bonusr ne bpoitns.

bubnuoreka [IOK httQS:

49
KopnyckynsapHo-BonHOBO# ayanu3M. CIOHTaHHOE //m .eds00.ru/ff0d0ca8
Y BBIHYKJICHHOE U3JTyUCHUE
” OTKpBITHE PAAUOAKTUBHOCTU. OMNBITHI Bu6morexa LIOK https:
Pesepdopaa mo onpenenenuo cocraBa //m .edsoo.ru/ff0dofd?
PaAMOaKTUBHOTO U3ITyUYEHUS
o1 CpoiicTBa anba-, OeTa-, raMMa-u3IydeHUsI.
BrusiHue paanoakTUBHOCTU HA KUBBIE OPraHU3MBbI
. bubnuorexa LIOK
52 OTKprTI/Ie IIPOTOHA XU HEUTPOHA. H30TOnHI. httDS//medSOO rU/ffO
Anbda-pacnian. DIEKTPOHHBIN U TO3UTPOHHBIN d1162
Oera-pacnaz. ['amma- u3iydenue
A
OHeprus CBSA3M HYKJIOHOB B sijipe. SnepHbie BuGmorexa LOK https:
53 peakmun. Sxepusiii peaktop. [Ipobiemsl, /'m
MIEPCTIEKTHUBHI, SKOJIOTHYECKUE ACTIEKThI A1€PHOI edsoo.ru/ffod1356
DHEPTEeTUKHU
OnemeHTapHbIe YacTHUIIbI. OTKPBITHE TO3UTPOHA. BuGorexa LIOK
54 MCTO)II)I Ha6JHO,ZIeHI/I$[ " perucTpanmuu httDS//m . edsoo . rU/ffO
3J€MEHTAapHbIX YacTull. Kpyriblii cron doe38
«DyHAaMEHTabHbIE B3aUMOJENCTBUS. EAMHCTBO
(pm3nYeCcKOi KapTHHBI MUPa
Bun 38é31H0r0 HeOa. Co3Be3aus, ipKue 3BE3IbI,
55 [UIAaHETHI, UX BUIUMOE ABMKeHre. CoTHeYHas

cucrema
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56

Comnune. ComHeyHast aKTUBHOCTD. VICTOYHUK

sueprun CoJHITa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIC XapPAKTCPUCTHKU. 3BE3BI
TJIABHOM MMOCJIE/I0BAaTEIbHOCTH. BHYyTpeHHEe
cTpoeHue 3B€31. COBpeMEHHBIC TIPECTABICHUS O

NpOoUCXOXKIeHUU U 3BooImK CoJlHIA U 3BE3]

58

Muneunstii [Tyt — Hama [Nanakruka. [lonoxenue
u aemxenne Connna B [amaktuke. I'anmakTuku.

YEpHbIe ABIPHI B AIPAX TAUTAKTHK

59

Bcenennas. Pazberanue ranaktuk. Teopus
Bonbuioro B3peiBa. PeukToBOE U3IyUYeHUE.
MerarajiakTuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUHM

61

KontponbHas pabora «91eMEeHTH aCTPOHOMHH H
acTpOPHUUKNY

62

O6o0maromumii ypok. Poib ¢Gu3uku u acTpoHOMUH
B 9KOHOMHUYECKOMN, TEXHOJIOTHYECKOMH,
COLIMAJIBbHON M ATHUECKOH chepax AesITeIbHOCTH

YCJIOBCKaA

63

Oo6o06marommit ypok. Pojib 1 MecTo hu3uku u
ACTPOHOMUU B COBPEMEHHOM HAyYHOU KapTUHE

MHUpa

64

O6o6marommii ypok. Pois pusudaeckoit reopun B
(hOopMHUPOBaHUY MPEICTABICHUN 0 (DU3MUECKOM

KapTHUHE MUpa

65

O6o06maronmii ypok. Mecto uznueckoit




KapTHUHBI MUpa B 00IIEM PSTy COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O MIPHUPOJIE

PesepBHbIil ypok. MarsuTtHoe mouie.

66 1
DNeKTpOMarHuTHAs UHYKIUS
67 PesepBublii ypok. Ontrka. OCHOBBI CHEITHAIBHOM 1
TEOPUH OTHOCUTEILHOCTH
68 Pesepnbiii ypok. KBantoBas ¢usnka. D1eMEHTBI 1 BuGmuoreka LIOK httos:
ACTPOHOMHH U acTPOPUIUKH //_m .
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» @wuswuka, 10 xknacc/ Mskumes I'.41., bByxosues b.b., Corckuiit H.H. ox
penaknueii [TapdenteeBoit H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocsemienne»

* ®usuka, 11 kimacc/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [lapdpentreBoit H.A., AkuinonepHoe o6iiectBo «M31aTenbcTBO
«IIpocsemienne»

®usuka. CoopHuk 3anad. 10 kinacc : yuedHoe nocodue / A.A. 3abonorckuii, B.D.

Komuccapos, M.A. IlerpoBa. M. Jlpoda. 2020. a, 2020.

METOINYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

[Iporpamma kypca ¢pusuku ana 10—11 kimaccoB. ba3oBsliii ypoBenb (aBTop B.A.
KacpsanoB

YMK «®Pwuzuka. 10 knacc. ba3oBelil ypoBEHb»

MK «®wu3uka. 11 knacc. ba3oBslil ypoBEeHb»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
SIknacc






