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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3nuke 0a30BOr0 ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs pa3padoTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ysbTaTaM
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeiIbHOM Mporpammel, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHOl paboyel NPOrpamMmbl BOCIUTAHUS U
KOHIIENIMU TpenojaBanus ydyeOHoro npenMera «®Dusuka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peANU3YIOIIUX OCHOBHBIE
00pa3oBaTeIbHbIE MPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYyYHON KapTuHbl Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOyueHuH ux ¢u3nkKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBaHusiMm ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METaNpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pEAM3AIUU MEXKIPEIMETHBIX
CBs3el (U3MKKM C €CTECTBEHHO-HayYHbIMM YYE€OHBIMU TpenMeTramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LI€JIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIBTATHl OCBOEHUSA Kypca (DU3UKU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (hu3mKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHI OCBOCHMS Kypca (PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera «Dusuka» 1mno rogaM o0yyeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAxX MPUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CHCTEMY
3HaHUI 00 okpysxarorieM mMupe. [IKombHbIN Kypc QU3HKHA — CHCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI
JieKaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbu3udeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTHBHOE
npuMeHeHne  (QU3MYEeCKUX 3HAHWM  OMNpEAeNsIeT XapakTep U Pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOIMH B cdepe DHHEPreTUKH, TPAHCIIOPTAa, OCBOCHUS
KOCMOCa, TIOJIY4EHHUSI HOBBIX MaTepHaJIOB C 3aJlaHHBIMM CBOMCTBAMM U JPYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAay4YHOW KApTUHBI MHpa OOydaronuxcs, B (OopMUpOBaAaHHUE YMEHHUM MPUMEHATH
HAy4HBIA METOJI MIO3HAHUS IPY BHITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAaHUM.

B ocHOBYy kypca (usnku Jj1s ypOBHS CpEAHEro ooOIiero oOpa3oBaHUS
MOJIOKEH PsAl WIeH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK TMPUHIMIBI €ro
OCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoesn cenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3UKU
o0beMHEH BOKpYr (¢u3nueckux Teopui. BenmymuM B Kypce sBisercs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
mnoJe.

Hoes eymanumapuzayuu. E€ peanuzanusi Npeanosiarae€T HCHOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
¢u3nKku Cc pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU U SKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku npeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTHYECKHMX INPUIIOKECHHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamuzyeTcss TOCPEICTBOM BBEIEHUSA AJIEMEHTOB
COJIEp)KaHusl, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke OOCYXKJEHUs
Mpo0JIEM PALIMOHATIBHOTO MPUPOIOOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHM Kypca (DU3MKM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (Pu3nyeckue Teopuu ((popmMupoBaHHE MPEACTABICHHUA O
CTPYKTYpe MOCTPOCHUS (PU3UUECKOU TEOPHUH, POJIM (DyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOAE, TI'PAHHULAX
OPUMEHUMOCTH TEOPUHM, I OINUCAaHUS €CTECTBEHHO-HAYYHBIX SIBIICHUW U
MIPOIIECCOB).

CucTeMHO-AeSTENbHOCTHBIN MOJAXO0M B Kypce (PM3MKH peanu3yeTcsl Mpexiie
BCEro 3a CYET OpPraHM3alUU SKCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUIuXcs.
st 6a3oBoro ypoBHA Kypca (HU3MKM — 93TO UCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U J1abOpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIMHCOK YYCHHUYECKUX
NpakTUYecKux padoT. BeifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padoT,
MIPOBOJMMBIX JUISI KOHTPOJSL M OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMHU
o0pa3oBaTeNpHOrO0 Ipolecca HUCXOAs U3 OCOOEHHOCTEH IUTAaHUPOBAHUS H
ocHalleHust kabuHera Qusuku. Ilpu »>TOM obecneunBaeTCsi OBJAJICHUE
0oOy4aronMMUCs yYMEHUSIMU MPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIEIOBaAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX THITOTES.

bonpiioe BHUMaHWE YAENAETCS PEIIEHUIO PACYETHBIX M KAadeCTBEHHBIX
3anay. Ilpu »TOM U1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3alaHHON (PU3UYECKON MOJIENBIO, TO3BOJISIFOIINE MPUMEHSITh U3yUYECHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslienia Kypca, TaK W MUHTETpUPYs 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3aJaHUS Ha
0OBsSCHEHHE TPOTEKaHUsI (U3MYECKUX SBJICHWA W TIPOILECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (DU3UYECKON MOJEHH ISl CUTyalliu IMPAKTHKO-
OpUEHTHPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k wMarepuaibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro Tpoliecca 0a3oBbIi ypOBEHb Kypca
(Gbu3UKK Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl TODKEH U3ydaThCs B YCIOBUSX
MpeAMETHOr0 KaOuHeTa (M3WKU WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (U3MKU JTOJKHO OBITH
HeoOXoMuMoe J1labopaTopHOE OOOpYAOBAHHME JJIS BBHIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o Gu3NKe YUSHHMUECKUX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCcTpalluoHHOE  00Opy/I0BaHHE (OPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MWHHUMAJIBHOH JOCTAaTOYHOCTH M 00ECIeYHMBAET TOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (GU3MKE KIIOYEBBIX JIEMOHCTpaIuil Jyis
UCCJICIOBAHUSI  W3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHUE [JiIi YUYEHUYECKUX MPAKTUYECKUX pPadboT
dbopMupyeTCs B BUAC TEMAaTHUYECKUX KOMIUICKTOB M OOECIIEUMBACTCS B pacyeTe
OJTHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKue KOMILUICKTHI
71a00paTopHOTO 000pY/IOBaHUS JOJKHBI OBITH TIOCTPOSCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMH LIETISIMUA U3YYCHUS PUBUKHU B 00IIEM 00pa30BaHUM SIBIISTFOTCS:

e (opmMupoBaHue wWHTEpeca W CTpeMJICHUS OOYYArONIUXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4EHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmMupoBanue yMeHHUH OOBSCHATH SBJICHHS C HCIOJb30BaHUEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue TpenCTaBICHUNW O pONHM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX IeNield 00ecTieunBaeTCsl PEIIeHUeM CIEAYIOIMMUX 3a7a4d B

mpoIiecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0IIeTo 00pa30BaHuUS:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HAaHUK 00  0o0mMX  (PUBHMYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJIIOYast MEXaHUKY,
MOJICKYJSIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY W
3JIEMEHTHI aCTPO(OU3HKH;

e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3NYECKUX SBICHUW B TIPUPOAC H ISl TPUHATHS
MPAKTHYECKHUX PEIICHUI B MOBCEAHEBHON KU3HM;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a7ad C SBHO 3a/IaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIONIMX CaMOCTOSTEbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPHUHIIUIOB JIEUCTBUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOUTYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEILHOTO IUTAHUPOBAHMS W TIPOBEIACHHUS
du3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETAlMU HH()OpMAIIHH,
OIpE/IENICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH Ui Pa3BUTHUS YMEHHUH MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbI1 ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBanust oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/IEINI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3MKE TMepeueHb JabopaTOpHBIX U
MPAKTUYECKUX pabOT SABJISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BHIOOP
MPOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHAWBHIYaTbHBIX
0COOCHHOCTEH 00yJaroOIUXCs.



COIEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. @®u3nka u MeTOAbI HAYYHOT O NO3HAHUS

dusnka — Hayka o mpupone. HaydHble METOABI ITO3HAHHS OKPY’KAOIIETO
mupa. Ponp JkcnmepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOIBI.
DKCTIEpUMEHT B (PU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHHM M TpolieccoB. HaydHble THIOTE3BI.
duzuyeckue 3aKOHbI U TEOpUH. | paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKON E€ATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBele ¥ UU(QPOBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JTATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBHXeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema otcu€ra. Tpaekropusi.

[lepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpEHHE MAaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCHU CUCTEMbl KOOPJMHAT.
CroxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. ['paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [epeMENIeHUs
MaTepUalIbHON TOYKU OT BPEMEHH.

CBoboHOE majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeitHoe  aBrkeHue. JIBUKEHHME  MaTepHalbHOM TOYKM  TIO
OKPYHOCTH C IMOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHENHAS
ckopocth. [lepuon 1 gactora obpareHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUI0METD,
JBIDKEHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopenb cuUCTEMBI OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOIO MOJ YrjoM K TOPU3OHTY U
TOPHU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

Hamnpasnenue cCkopoCcTH pu JBUKEHUU 110 OKPY’KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKECHHS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHre COOTHOILIECHUS MEXAY MYTSIMHU, MPONACHHBIMU TEIOM 3a
MOCJIENOBATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHM IPU PaBHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyeHue IBH>KEHHS Tea, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmmn  otHocutenpHOCTH  ['aymmnes.  llepseiii  3akoH  Hbrorona.
NHepunaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
JUISI MaTepranbHOi Touku. Tpetnii 3akoH HproTOHA 111 MaTepuaibHbIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cwia Tsokectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, cCkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIBKEHUS U cuila TpeHus nokos. KoadduimeHt tpenus.
Cuia conpoTUBIEHUS IPU IBH)KEHHUH TEJIa B )KUIKOCTH WIIU Tase.

[TocTynarensHoE U BpauaTeIbHOE ABMKEHUE a0COIIOTHO TBEPJOTO TeNa.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpamieHus. llnedo cunel. VYcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE INPUMEHEHHE: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue naepumu.

CpaBHEHHE MacC B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3axkoH HproToHa.

N3mepenue cu.

CnoxeHune CHiL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT J1e(hOpMaLIHH.

HesecomocTte. Bec Tena npu yCKOPEHHOM ITOIbEME U MMAJEHUU.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

VY ciioBust paBHOBECHS TBEPOIO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B TPYXHHE U
PE3MHOBOM 00pasiie, OT ux aedopmMaruu.

HccnenoBanue yCIOBUH paBHOBECHS TBEPIOTO Tela, HWMEIOMIETO OCh
BpAICHMSI.

Tema 3. 3akonsl coxpanenus é mexanuke

Hmnynsc MaTepualibHOM TOUYKHM (Tela), CHCTEMbl MaTepHaTbHBIX TOYCK.

Nmnynbe cuiibl 1 W3MEHEHHWE HMITyJIbCa TeJla. 3aKOH COXPaHEHHS HMITYJIbCa.
PeaktnBHOE OBUXKEHME.

Pa6ora cusbl. MOIITHOCTD CHITBL.

Kunerndeckass sHeprus MarepHalbHOM TOUYKH. TeopemMa 00 H3MEHEHHH
KUHETUYECKOU IHEPTUU.

[ToTennmansHas JHEPIus. IloTeHunanbHas DHEPIUs YIPYro
nepopMUpOBaHHON  mpyxuHbl. [loTeHnuManbHas dSHeprus Tedna  BOIU3U
ITIOBEPXHOCTHU 3EMIIH.

[loTeHnmanbHple W HENOTEHUHMalbHble  cuibl.  CBs3b  paboOTHI
HETIOTCHIIMAIBHBIX CHJI C WU3MEHEHHEM MEXAHWYECKOW SHEPIUU CUCTEMBI TEIl.
3aKOH COXPAaHEHMSI MEXaHHUYECKOW SHEPTUH.

YIpyrue u HeyIpyrue CTOJIKHOBEHHUS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHUE: BOJAOMET, KONED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexon moTeHIIMATBLHOM SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsA3U pabOThl CHIIbI C U3BMEHEHHEM MEXaHHUYECKOM SHEpruu
TeJIa Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paznea 3. MosiekyasipHasi pu3uka u TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUIECKON TEOPUM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep ABMKEHHUS U
B3aMMOJICMCTBUSL YaCTHUI[ BemecTBa. MoJieM CTPOCHUS Ta30B, XKUJIKOCTEH H
TBEPJIBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemectBa. [ToctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ usMmepenue. lllkama temneparyp
Lenbcus.



Mopens  upeanbHOoro raza. (OCHOBHOE YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HUACAIbHOro rasa. AOCONIOTHas TeMmmeparypa Kak Mepa
CpEIHEW KWHETUYECKOM SHEPruM TEIUIOBOrO JBWKECHMS dactull rasza. [llkana
temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHHEe MeHneneeBa—KianepoHa.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe MpenCcTaBICHHE HM30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3zo0apa.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE TPHUMEHEHHE: TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JIUCKPETHOE CTPOCHHE BellecTBa, doTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmneiTel 0 AU(GY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnBbITHI, JTIOKA3bIBAIOIINE CYILLIECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSL.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HMACAIBHOIO rasa,
M30IIPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

OnpeneneHue Macchl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenenoBanre 3aBUCMMOCTH MEXKy ITAPAMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoouHamuxku

TepmonnHamMuueckass cucremMa. BHYTpeHHsII dHEpruss TEPMOAMHAMUYECKON
CUCTEMBI U cIoco0bI €€ u3MeHeHus. KoamdecTBo TeroTel U paboTa. BHyTpeHHSs s
DHEpPrusi  OJHOATOMHOTO  HJEAIBHOrO  Tra3za.  Buael  Temonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YCHHUE. Y IETbHASI TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TennoTsl npu Tenionepeaaye.

[Tonsitue 006 ammabatHoM Tiporecce. [lepBwili 3aKOH TEPMOIMHAMUKH.
[IpumeneHnre TepBOTO 3aKOHA TEPMOJMHAMHKH K HW3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TemnoBble  mammHbl.  [IpUHUMOBI  AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammuHaX. KoaddumumeHT monae3Horo
nevictBus TeroBo mamwmHbl [{ukn Kapro m ero xo3g@uIMeHT MOIe3HOTO
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHu4yeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: JIBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PadOTHI: BBUIET
MpoOKM W3 OYTBUIKM TIOJA JCUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3¢pupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

W3meHeHue BHYTpEeHHEN S3HEPTUU (TeMIlepaTyphl) Teja MpH Terionepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIISI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopisie pabomol

N3mepeHne ynenbHOU TEIIIOEMKOCTH.

Tema 3. Azpezammnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacellleHHBId mnap. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucraminueckue u aMop@Hbie Teaa. AHU30TPOIUS CBOMCTB
kpuctaiioB. JKunakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUIU3aIus. Y ieJibHas TeruioTa miasieHus. Cyoaumanus.

VYpaBHeHHE TEMIO0BOTO OaaHca.

TexHuyeckue yCTpOMCTBA W NPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYUYCHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenre HarpeBaHus U MIABJICHUS KPUCTALTMYECKOTO BEIIECTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpuzanusi Teln. OJEKTpUYECKHil 3apsia. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHU, TUAJIEKTPUKU W TOJTYNMPOBOJHUKHU. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3JIEKTpUUECKUNA 3apsil.
OnekTpuueckoe mnone. HanpsoxkéHHoOcTh  anekTpudeckoro noiid. [IpuHnmn



CYyHEPHO3ULHNH BJIEKTPUUECKUX MOJeH. JIMHUM Hanps>KEHHOCTH AJIEKTPUYECKOTO
TTOJIS.

PaGora cun  anekrpoctatnueckoro  moisa.  [lorennuman.  PasHocTh
NOTEHUUANOB. [IpOBOAHUMKM M JAMDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JlnsnexTpryeckass MpOHULAEMOCTb.

OnekTpoémMkocTb. KonnencaTop. DIeKTpoEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsLKEHHOr0 KOHAEHCATopA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKAsl 3alllUTa, 3a3€MJIEHUE 3IJIEKTPOIpPHUOOPOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B SIIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPAEKTPUKY B IIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCAaTOopa OT IUIOLIAIN
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3n1ekmpuyueckuil mok. Toku e paznuuneix cpeoax

DJIEKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsbxenue. 3akon Oma a1l yyacTka [EemH.

DJEKTPUYECKOE CONPOTUBJICHHE. YJEIBHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUHEHHE ITPOBOIHUKOB.

PaGota oanmexktpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MorHoCTb
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA.
3akon OMa 1st HOJIHOM (3aMKHYTOM) 3JIeKTpruieckoi nenu. KopoTkoe 3aMbIKaHueE.

ONeKTpoHHasi  MPOBOJAUMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTb
COIPOTHUBJIEHUS METAIIJIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKHY. CobcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexojia. [TonynpoBoHUKOBBIE TPUOOPHI.

ONEKTpUYECKHI TOK B pacTBOpax M  paciuiaBaXx  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLIMALA. DIEKTPOIIN3.



OnexTpuueckuid TOK B razax. CaMOCTOSATENBbHBIA M HECAMOCTOSITENbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue ycTpocTBa M MPAKTUYECKOE IPUMEHEHHE: aMIEpMETP,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE IMPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP COMPOTHUBIICHHUSI, BAKYYMHBII IO,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenune cuibl TOKa U HaPsOKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOMIAIU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMelanHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe wu3MepeHHe SIEKTPOIABIKYIIEH cwibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHHSI METAJIIIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psi ¥ IpOBOJAUMOCTb BO3AYXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue CMEaHHOro COeIMHEHHSI PE3UCTOPOB.

W3mepenne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETO
COINPOTHBIICHUS.

Hab6mronenue snekrpomsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kkjacce oCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMH MaTEMaTUKH,
OMOJIOTHUH, XUMUH, FeoTpa(uu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOTO
NO3HAHMS: SIBJICHHE, HaydHbId (akT, rumores3a, (pusmueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napabona, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, Auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEILIONEPEIayy, TEIIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeEJ, KUAKOCTEH M



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJMTUYECKAs TUCCOIMAIUS,
rajJibBaHUKa.

l'eoepaghus: BIaXXHOCTb BO3yXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
Y4ET TpEHUST B TEXHUKE, MOAIIMIHUKH, MCIOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYrHe), JBUraTeilb BHYTPEHHETO
cropanusi, maposasi TypOrHa, OBITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJTYYEHHUS] COBPEMEHHBIX MaTEpHalioB, B TOM YHCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE JIIEKTPONPUOOPOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbIC npuOopkI,
AIIEKTPOOCBETUTEBHBIE MPUOOPHI, rajTbBaHUKA.

11 KIIACC

Pasnen 4. Di1eKTpOAMHAMHUKA

Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHUTHl.  B3auMoAeiCTBME  INOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYKOuMH. [IpuHmMnD cynepnosuuuun
MAarHATHBIX NOJIeW. JIMHMM MarHWTHOM WHAYKUMH. KapTWHA JMHWKA MarHUTHOU
MUHAYKIUY T0JIS1 TOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TpPOBOJHMKA € TOKOM. KapTuHa JIMHUW WHIYKIUA
MarHATHOTO TIOJISI JUIMHHOTO MPSMOTO IPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuiia AMnepa, €€ MOJlyJIb U HallpaBIICHHUE.

Cuna Jlopenua, €€ MOIyNb U HamIpaBJICHUE. [BUKEHUE 3apSKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBeHne ANEKTpOMarHMTHOM HMHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
WHAYKUUU. OJIEKTPOABWKYINAS CHJIAa HWHAYKLOUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekTpudeckoe Moje. IICKTPOABWKYIIAS CHla HHAYKIWU B
IPOBOJHMKE, IBHXKYLIEMCS TIOCTYIATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAMOMHIYKUMW. OJIEKTPOABMKYINAS  CHJIA
CaMOMHTyKL1H.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpoMCTBA M NPAKTHUUYECKOE NPUMEHEHHE: TOCTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YacTHL], UHIYKIIHOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE AIICKTPOHHOIO IMyYKa MArHUTHBIM TOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonenicTBre AByX MPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

Jenctue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[TpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOJBIXKYIIEH CUIIbI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarduTHOTO ITOTOKa.

SIBneHne CaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabonvl

N3ydyeHrne MarHuTHOrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeNCTBUSA MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszpneu 5. KoreOanus 1 BOIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1eO0aHuA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
Napmonnyeckue konebanus. [lepuona, yactora, amrummryga u (aza KoieOaHUU.
[IpyxvHHBIN MagTHUK. MaTeMaTU4eCKU MasTHUK. YPAaBHEHUE TAPMOHUYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiit kOHTYp. CBOOOAHBIE SJIECKTPOMATHUTHBIC KOJIeOAHUS B
UJCATBHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHHYEeCKUMU U
ANEKTPOMATrHUTHBIMU KonieOanusiMu. @Dopmyna TomcoHna. 3akoH coXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIeOATEIhHOM KOHTYDE.

[IpencraBiienre o 3aTyxarolux KoJjieOaHUsX. BbIHYXIEHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHYK/IeHHbBIE 3JIEKTPOMarHuTHBIE KOJIEOaHUsI.

[lepemennpiii TOK. CHUHYCOMJAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIPSKEHUSL.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpeOICHUE DIECKTPUUESCKOMN
SHEPruu. DKOJIOTHYECKUE PUCKU MPHU MPOU3BOJACTBE AJIEKTpodHepruu. KymnbTypa
UCIIOIb30BaHUs AJICKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: SIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, IMHUM JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeNbHOW cCHUCTEMbl (NIPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).



HaOmronenue 3aryxaromux KojgeOaHuH.

HccnenoBanrie CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

Habnronenue pezonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AJEKTPOMArHUTHBIX KOJICOaAHUHN.

Pe3oHaHC mnpH MOCIENOBATENIBHOM COEAUHEHUU PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUM 3TIEKTPOTIEpEIayuu.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomoi

HccnenoBanue 3aBUCUMOCTH TEpHUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIBHO
COCAMHEHHBIX KOHJEHCATOPAa, KaTYIIKA U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKmMpoOMaZHUMHbLE 6OIHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacmpoctpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHus U JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
Nurtepdepenius u nudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTth 3Byka. ['pomkocTh 3Byka. Bricota Tona. TemOp 3BykKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JTYyUYCHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTpa)K€HWE, MPETOMIICHUE, MOJspu3anus, AUGpaKims,
unTepdepenirs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana »>1eKTpOMarHUTHBIX BOJH. [[pruMeHeHre AIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBA3M U TENEBUACHUA. Pagnonokaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckrue yCTpPOMCTBa M MPAKTUYECKOE TMPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEIULMHE, pajaap,
paauonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE TONIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmomeecs Teo Kak ICTOYHHK 3BYKa.

HaOmronenne oTpakeHus ¥ IpeJIOMIICHUs] MEXaHUYECKUX BOJIH.

HaOmronenune untepdepeHu u iuppakimi MEXaHUMIECKUX BOJTH.

3BYKOBOI pE€30HAHC.

HabGnrofneHnue cBS3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTATYAOW U
94aCTOTOM KOJIeOaHMUIA.



HccnenoBanre  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaKEeHHE,
MpeioMIIeHUE, OJSIpU3anus, AMPpakius, UHTepepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onruka. I[IpsMonnHENHHOE pPacHpOCTpaHEHUE CBETa B
oaHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OoTpaxkeHus: cBeTa. [locTpoeHue n3zobpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKa3aTelb
npenomnieHus. llomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CaoxHbIl coctaB 6enoro ceera. L{Ber.

CoOuparonie u pacceuBaromve JuH3bl. ToHkas uswmH3a. DokycHoe
pacCTOsIHUE W ONTHYECKash cuiia TOHKOM nuH3bL. [locTpoeHue uzoOpaxeHuit B
coOMparolMX U pacceuBaroIuX JuH3ax. DopMynia TOHKOW JTUH3BL. Y BEJIHYEHUE,
JABAEMOE JIMH30M.

[Ipenesbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHKHU.

BonnoBas ontuka. WuTepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcaoBusi HaOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpaxuus cBera. JudpakimoHHas pem€rka. YCJIOBHE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHHuecKue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
(doToamnmapaT, NPOEKIMOHHBIA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpsMONMHENHOE pACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTtuyeckue mpuOOpHI.

[TomHOE BHYTpEeHHEE OTpaxeHne. Moienb CBETOBOIA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MUKpocCKoIa, TeJIeCKona.

HaoGmronenue nurepdepeHiinm cpera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[ToyueHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[Toy4yenue crekTpa ¢ MOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii oxcnepumenm, n1abopamopmsie pabomul



N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paxXeHH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIeIIHAIBHON TEOPUU OTHOCUTEIBHOCTH

['panuipl  TPUMEHMMOCTH  Kjiaccuyeckod — MmexaHuku.  [loctynatsel
CIIEHIHAIIBHOM TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTUHBL.

DHeprus U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Pa3znen 7. KBantoBas ¢pusuka

Tema 1. Inemenmovl KBAHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPrust
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanunar
dboToaddekra.

Jasnenue ceta. OnwitTel I1. H. JIeObeaena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®o10o3(h(DHEeKT Ha yCTAHOBKE C IMHKOBOW MJIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO (poTodddekTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[lmanerapnas mogzens aroma. Ilocrymarel bopa. M3nydyenune u moriomeHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOJA.

BousiHoBBIE cBOVicTBa yacTul. Bonnbl ne bpoinsa. KopnyckynspHo-BOITHOBOM
Tyan3M.

CHOHTaHHOE U BBIHYKJAEHHOE U3TyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHre AIMHBI BOJIHBI JIa3epa.

HabGnronenue nmHeRvaTbIX CIEKTPOB U3ITYYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HaGmro1eHre muHeyaToro CrekTpa.

Tema 3. Amomnoe 20po

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIIOAKHOCTh CTPOCHUS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmenenwio  cocraBa
panuoakTUBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHUS.
Binsinue pairi0akTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TTpOTOHA M HeWTpoHa. HykinoHHas Moxens siapa I'elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacniaz. OJNEKTPOHHBIM M MO3UTPOHHBIN Oera-pacman. [amma-
U3ITy4YEHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBA3M HyKJIOHOB B sizipe. SnepHbie cuibl. JledexT macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sI€p.

Anepubiit peakrop. Tepmosigepubiii cunTe3. [IpoGiieMbl W MEPCHIEKTUBBI
AIEPHON SHEPIETUKHU. DKOJOTUUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTobl HAOTIOEHUS U PETUCTPALIMU IIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOICHCTBUA. EMMHCTBO (hr3nveckoil KapTHHBI MUpA.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE TPUMEHEHHUE: TO3UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, arToMHas boMoa.

Jlemoncmpayuu

CUéTYrK MOHM3UPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB YacTHIL (IO TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
NIBDKEHUE.

CoiHeuHast cucTeMa.

Connne. ComHeuHass akTHMBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHbBIC XapaKTEpUCTHKU. JlMarpamma «CHEKTpajbHbIA Kiacc —
CBETUMOCTBY». 3BE31IbI TJIABHOHM IIOCJIEAOBATEIBHOCTH. 3aBHUCHUMOCTH «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIABHOM IOCIEIOBATEIbHOCTU. BHYTpeHHEE CTpoeHue



3B€371. COBpEMEHHBIE TMPECTABICHUS O MPOUCXOXKACHUU W 3Boonuu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii [Iyte — Hama I'amaktuka. [lonoxkenue u aBwxkeHue CoyHIA B
lamaktrke. Tumnsl ramakTuk. PaguoranakTukd U KBa3apbl. YEpHBIEC IBIPHI B Spax
rajaKkTHK.

Bcenennas. Pacinpenue Beenennoit. 3akon Xa06ia. Pazoeranue rajakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBoe n3nyyeHue.

Macirabnast ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl OMPE/ICTICHUS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usa CEeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3/bI.

HaOmronenus B teneckon JIyHsl, manet, Mieunoro [lytu.

O06o01maromniee NOBTOpPeHUE

Ponp ¢Qu3uku © acTpoHOMHH B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COITMAJILHON M ATUUYECKOM cdepax MesaTeIbHOCTH YeIOBeKa, POJib U MECTO (hHU3UKH
Y ACTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHHE MUpPa, pojib (PU3UUECKON Teopuun
B (QopMHpoBaHUM TPEACTaBICHUA O (PUIUYECKOM KapTHUHE MHUpPa, MECTO
(bu3UYECKON KapTUHBI MHUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISCTCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M € KypCcaMu MaTE€MaTHKH,
OMONIOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C HW3YUYCHHEM METOIOB HAYyYHOTO
MO3HAHMS: SBJICHWE, HAy4YHBIM (pakT, rumore3a, (Puanueckas BeIWYHWHA, 3aKOH,
TeOopHsl, HAOII0IeHUE, SKCIIEPUMEHT, MOJISJIUPOBAaHNE, MOJIEIh, H3MEPCHHE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpPABHEHUN, TPUTOHOMETPUUYECKHUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPHl M WX MPOEKIUH HA OCHU KOOPJHMHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIWN, MPU3HAKK TMOJ00US TPEYTroJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIIOCKUX (Uryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHHS B KUBOW MpUPOAE, KOJeOATEeIbHBIC
JIBUKEHUS B KMBOW MPUPOAEC, ONTUUECKUE SIBIICHUS B KUBOW MPUPOIE, NEHUCTBUEC
paavanyy Ha >KUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPIBIX
TeJl, MEXaHU3Mbl OOpa30BaHUs KPUCTALIMYECKOM PEIIETKH, CHEKTPaJbHbBIN
aHaJInu3.



l'eocpagpusa: marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonoeus: JHWHUM DIEKTpONEpEAady, TEHEPATOpP IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIHWOHHAS I€4b, pajap, PaauoONpUEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-meub, MPOEKITMOHHBINA ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIETro
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUUTH JIOCTHXKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS YUeOHOTO TIpeaMeTa «DPU3nKay JOIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJICHHH, COOTBETCTBYIOIIHMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OTbITA U OMBITA JIEATEIBHOCTH B MPOIECCE peaIM3allii OCHOBHBIX HANpaBICHUMN
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:kIaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPaKAAHCKON MO3UITUN 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYEIOBEUECKUX  T'YMAHUCTHYECKUX U
JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpECAX I'PaKIAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aUMOJIECTBOBATH C COMAIbHBIMA HHCTUTYTaAMU B COOTBETCTBHHU C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM JCSATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUICKOMN rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHUE JUYHOTO BKJIaJla B TOCTPOCHUE YCTOMYUBOTO OyAYIIIETO;

4) 3cTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyIIero pu3n4eckon HayKe;



S) Tpya10BOI0 BOCIIUTAHUS:

UHTEpPEC K pa3IUyHbIM cdepam npodecCHOHANbHOU IEATEIbHOCTH, B TOM
YHCIIE CBSA3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymel mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
($U3MKHN Ha TPOTSKEHUH BCEH KHU3HU;

6) PK0JIOTHYECKOI0 BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTDh HKOJIOTUYECKON KYJIbTYphl, OCO3HAaHUE TJI00ATBLHOTO
XapakTepa 3KOJOTHIYECKUX TMpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYKAIOIIEH CpeJle HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA;

pacIIMpeHue OmbITa JEATEIbHOCTH OSKOJOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOT'O O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNYECKON HAYKU;

OCO3HAHME LEHHOCTH HAY4YHOW JESITEIbHOCTH, TOTOBHOCTH B IPOIIECCE
U3ydyeHuss  (QU3MKU  OCYHIECTBJIATH IPOEKTHYI0 U HCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh NHINBUIYAIbHO U B IPYIIIIE.

METAITIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSATENIbHO  (OpMyJIHMpOBaTH W aKTyaJu3UpOBaTh  MpoOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh LEIU ACATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHHUS,
BBISIBIIATH  3aKOHOMEPHOCTH M MPOTHBOPEYHS B  PACCMATPUBACMBIX
(bU3UYECKUX SABICHUSX;
pazpabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IETEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH JI€SITEIbHOCTH;
KOOPJIMHUPOBATh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATBLHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUHN YKU3HECHHBIX ITPOOJIEM.
Ba3oBrle ucciaenoBarejabCcKue JeCTBUSA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIIOUEBBIMU MOHATUSMHU U METOAAMHU
bu3uYeCcKOi HAYKH;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEI0OBATEIBCKON U MPOEKTHON AESATEIBHOCTU
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOUCKY
METOJIOB peIIeHUs 3aaad (PU3NIECKOTO COACPKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHUIAMH JEATEIBHOCTH TI0 TIIOJYYCHUIO HOBOTO 3HAHUS, €Tr0
WHTEPIpPETANHA, TPEOOPA30BAHUI0O M MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (pU3UKH;

BBISIBJISAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pEIICHUs, HAXOIUTh apTyMEHTHI JJIA JO0Ka3aTeIhCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHANIM3UPOBaTh TIOJIyYCHHBIE B XOJ€ pEIICHUs 3aJaddl  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMN
NESATEIHLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3HECATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTel;

BBIJIBUTATh HOBBIC HUJICH, TIPE/IIaraTb OPUTHHAIBHBIC TIOIXO0bI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUSI.

Pab6ora ¢ undgopmanmei:

BJIAJICTh HABBIKAMHU TOJydeHUs] UHPoOpMauu (HU3UIECKOTO COJCPKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh IOWCK, aHaJM3,
CUCTEMATH3AMI0 W WHTEPIPETAlni0 WHOOPMAIUU Pa3InIHBIX BUIOB U (GopM
MIPE/ICTABIICHUS;

OIICHMBATh IOCTOBEPHOCTH HH(POpMAITUH;

UCIIOJIb30BaTh  CPENCTBA  WMH(DOPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTUHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a/1a4 ¢ COOJIOJICHHMEM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pEeCypcocOepexeHusi, TMPaBOBBIX H JTUYECKHX HOPM, HOpPM
nH(}OpPMAITMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThI (PU3MUYECKOTO COACPKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3HA4YCHUsI MH(POPMAIINK U TIEJICBOM ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3aIiH.

KoMMmyHuKaTHBHBIEe yHHBepPCcaJbHbIe y4eOHbIe 1eliCTBHUA:
OCYILIECTBIISATH OOILIEHHE Ha YpOKaX (DU3UKU U BO BHEYPOUHOH J1EATEIbHOCTH;
pacro3HaBaTh  MPENNOCBUIKM  KOH(UIMKTHBIX  CHTyallMid W  CMSr4aTh
KOH(JIUKTBI;



pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYAIbHOM
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJUICKTHBA;

OPUHUMATh IIETd  COBMECTHOM  JIETEIbHOCTH, OPTraHU30BBIBATH U
KOOPIMHUPOBATh JEUCTBUS MO €€ OOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBHIA,
pacrpeneisiTh poiud ¢ y4E€TOM MHEHUH YYacTHUKOB, OOCYXAAaTh pE3yJbTaThl
COBMECTHOM paboThI;

OILICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO yYaCTHUKAa KOMaHABI B
oOUIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLEHUBaTh HAEH C MO3UIMH HOBHU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETHYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYAIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIE YHHUBEpPCAJIbHbIE yUeOHbIE J1eiicTBUSI
Camoopranuzanus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSITEIBHOCTh B 00JACTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSATEIILHO COCTABJIATH IIJIaH PEIICHHS PAcUYETHBIX M KAaueCTBEHHBIX
3a/1a4, TUTaH BBITIOJHEHUS MPAKTHYECKOW pabOTHI ¢ yIETOM MMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

JaBaTh OIICHKY HOBBIM CUTYAITHsIM;

pacMpsATh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUNH;

Jenatb OCO3HAHHBIA BBIOOp, ApPryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a perieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBJICHUIO DJPYAUIMA B 00JaCTH
(U3HMKH, TTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJIEKT:

JaBaTh OICHKY HOBBIM CHUTYaIlUsSM, BHOCHTH KOPPEKTHBBI B JCATCIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BIAJCTh  HABBIKAMH  TO3HABATENHbHON  pedeKkcuu Kak  OCO3HAHUS
COBEpIIIaCMBIX JICWCTBHM M MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB M
OCHOBAHMH;

WCITIOJIB30BaTh MPUEMBI peIICKCUU s OIICHKH CUTYyallud, BEIOOpa BEPHOTO
PEIICHNUS;



YMETh OIIEHWBATh PUCKU U CBOEBPEMEHHO MNPUHUMATH PEIICHUS 1O HX
CHIKCHUIO;

NpUHUMATh MOTHUBBI W apryMeHThl JPYrHMX TMpH aHallu3e pe3yibTaToB
JeSITeNIbHOCTH;

MIPUHUMATH ce0sl, TOHMMAasi CBOM HEJIOCTATKH U IOCTOMHCTBRA,;

NPUHUMATh MOTHBBI W apTryMEHTHI JPYTHMX TIPH aHAINU3E pe3yIbTaToOB
JIESITeNIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUTHOKH.

B mpouecce nocTuxKeHHs] JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IA YPOBHS CpeaHEro oOmero oO0pa3oBaHUS y OO0ydYarOIMUXCS
COBEPIIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIICKT, IpeanoararoIun
Cc(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKIIIOYAIOUIETO CIOCOOHOCTh TOHUMATh CBOE HIMOLMOHAIIBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PAa3BUTHS COOCTBEHHOM YMOLIMOHAIBHOU chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIOIIETO CAMOKOHTPOJb, YMEHHE TNPUHUMAThH
OTBETCTBEHHOCTb 3a CBO€ TIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPECHHEH MOTHBAIMH, BKIIOUAOIICH CTPEMJICHUE K TOCTIDKCHHIO IEITH H
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATh HWCXOJS M3 CBOMX
BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIIFOUAIOIINX CITOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMeEpax poJjib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU HU
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIFOJIEU;

YUUTHIBaTh TPAHUIBl MPUMEHEHHS H3YyYEHHBIX (U3MUECKUX MOJIENeH:
MaTepuagbHas TOUKa, MHepLuaibHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEIIO,
UJICAIbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYUECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pU3NUECKHe SBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHHUs BELIECTBA U



JJIEKTPOJAMHAMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSIMOJIMHEUHOE
IBVKEHUE, CBOOOJHOE IMaJIEHUE TeJ, JBHKEHHUE IO OKPYXKHOCTH, HHEPLHS,
B3auMOIecTBUE Tel, AU(Gy3us, OpOYHOBCKOE JABMKCHHUE, CTPOSCHUE JKUIKOCTEH
Y TBEPJBIX TE€J, U3MEHEHHE 00BbEMA TEN MPU HarpeBaHUU (OXJIAXKICHHUH ), TEIJIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIUIM3ALMS, KUIICHUE,
BJI&JXHOCTB BO3/1yXa, MIOBBILICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
cocyle, CBf3b MEXIy MapameTpaMud COCTOSIHHsS Trasa B H3ompoueccax,
ANEKTPU3ALMs TEJI, B3aUMOJICHCTBUE 3aPsAJIOB;

OIKCHIBATh MEXAHWYECKOE JBMIKEHHE, HCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpJMHATa, IIyTh, MEPEMEIICHUE, CKOPOCTb, YCKOpEHUE, Macca Teja, Cuia,
UMIIYJIbC T€Jla, KUHETUYECKas dHEPIUs, IMOTCHUMAJIbHAS DHEPIUs, MEXaHUUYECKas
paboTa, MexaHM4YecKass MOIIHOCTh; TMPH OINKUCAHUU TMPaBUIBLHO TPAKTOBAThH
(u3NYECKUN CMBICT HCHOJIb3YEMBIX BEJIWYMH, HUX OOO3HAUEHUS U EIUHUIIbI,
HaxoJUTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUUYHUHY C JIPYTUMU
BEJIMYMHAMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SBJICHUA,
UCTONb3ysl (U3MUECKHE BEJIMYMHBL: JaBJICHHWE ra3a, TeMIeparypa, CpeaHss
KMHETUYECKask YHEPTUSI XaOTUUYECKOTO JIBHXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAsS SHeprus, paborta rasa,
KOA(DPUIIMEHT TMOJE3HOr0 JACMCTBUS TEIJIOBOIO JBUTATENsl; IPU OMNHUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCHOJIB3YEMbIX BEIMYUH, WX
0003HAaUEHUS W €IWHUIBI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(pU3HUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

ONMCBHIBATh U3YYEHHBIEC JJIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
ABJICHMS (IIPOLIECCHI), UCTIONB3Ysl (PU3HUECKUE BEIIMYMHBI: JEKTPUUECKUN 3apsf,
ANEKTPUYECKOE TOJIE, HAPSKEHHOCTD MOJIS, MMOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;
Ipy ONMHUCAHUM TIPABWIBHO TPAKTOBATh (PUBMUECKHN CMBICI HCIOJIb3YEMBIX
BEJIUYMH, MX OOO3HAUYCHMUS] M EIWHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIIE
JTaHHYI0 GU3UYECKYIO BEJIUYHHY C APYTUMH BEIMYUHAMY,

aHANM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIICHUS, UCIONB3YS (U3UUECKUE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u III 3akonsr HeroToHa,
3aKOH COXpPAaHEHMS MEXAHWUYECKOM DJHEPIMM, 3aKOH COXPAaHEHHUS MMITYJIbCa,
MPUHIUIT CYNEPIO3ULUNA CHUJI, MPUHLUI PABHONPABUS HWHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHENH KMHETUYECKON YHEPTUM TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHON TemIepaTypoi, MEepBbI 3aKOH TEPMOJIMHAMHKU, 3aKOH COXPaHEHUS
JJEKTPUYECKOTO 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIBL,
00J1acTH ) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIMIBI JEHCTBUA MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh YCIOBHUS MX O€30IACHOIO HMCMOJIb30BAHMS B
MOBCEHEBHOM >KH3HM;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHH, MPU 3TOM
dbopMmynupoBath MpobiieMy/3alady M TUIOTE3y Yy4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEJIOKEHHOTO OOOPYIOBaHUSA, MPOBOJIUTH OIBIT U
(GbopMyIHpOBaTh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS U HCIONb30BaTh HM3BECTHHIC
METO/IbI OLICHKHU NOTPEIIHOCTEN N3MEPEHN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCHpOBaTh PE3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX BEIUYUH B
BHJIE€ TaOJINII U TPAQUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIIEIOBAaHUMN B
pamMKax Yy4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
JESATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOIO
o0opyI0BaHus;

pemarb pacy€THblEe 3aJaud C SIBHO 3aJaHHON (PU3MYECKOM MOJENbIO,
UCTIOJb3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUS 331a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEO0OXOoAMMBIE I €€ pElIeHUs, MPOBOJIUTh PACUEThl U OLEHUBATh PEaIbHOCTD
MOJIyYeHHOTO 3HAaYeHUs (PU3MUECKOUN BEJIMYUHBI,

pelarh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LENOYKY PACCYXKACHUI C ONOPOW Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uYecKue ABICHHUS,

UCII0JIb30BATh Opd  pelleHud  y4eOHBIX ~ 3aJady  COBpPEMEHHbBIE
MH(OpPMAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU
Y TIpE/ICTaBIICHUs Y4eOHON U HAyYHO-TIOMYJISIpHON MH(OpMaIUK, MOTYy4YEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, OOBSICHEHUE TNPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: 0€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsi COXPAHEHUS 3710POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B Tpynmne C BBINOJHEHUEM pPa3IMYHBIX COIMAJIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMIBI, PalMOHATBHO pPACHPENesiaTh OOS3aHHOCTH U
IJIAHUPOBATh ACSATEIHLHOCTh B HECTAHAAPTHBIX CUTYyAIlUsX, aJICKBATHO OLICHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB IPYIIBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K koniy oOyuenuss B 11 kJiacce mpeIMeTHBbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

JIEMOHCTPHUPOBATh Ha TMpUMEpax pPoJib U MecTo (U3UKH B (HOPMHUPOBAHUU
COBPEMCHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMECHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIIOJICH, LEJOCTHOCTh U E€IUHCTBO
du3znYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YyUYCHHBIX (DUIUYECKUX MOJCIICH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, S/ICPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJpa IMPU pEHIeHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (PU3UYECKUE SIBJICHUS (MPOIECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU W KBAHTOBOW (PU3MKH: dJEKTPUUYECKAs TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, OJJICKTPOMarHuUTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJS Ha
MPOBOAHUK C TOKOM W JBWXKYIIMMCS 3apsij, AJICKTPOMArHUTHbBIC KOJICOAHUS U
BOJIHBI, TPSMOJIMHEHHOE paClpOCTpaHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W MOJSpU3alus CBETa, JUCIEPCUS CBETa,
dboToanekTpuaeckuit 3pdext (poTodrddekT), cBeTOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CIHEeKTpa aToMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOAKTUBHOCTB;

ONMUCHIBATh M3YUYEHHBIE CBOWCTBA BELIECTBA (BJIEKTPUUECKUE, MATHUTHEIE,
ONTHYECKHE,  JJIEKTPUUECKYIO0  TPOBOJUMOCTH  PAa3IUYHBIX  Cpel) U
AIIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), HUCIONB3Ysl (PU3NYECKUE BETUUYUHBL:
AIEKTPUUECKUHN 3apsjl, CHiia TOKA, AJIEKTPUUYECKOE HAMPSIKEHUE, JICKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOJABHXKYINAs CUja, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHiia, WHIYKTUBHOCTH
KaTyIlIKU, HEPrusi 3JIEKTPUUECKOTO M MarHUTHOTO TMOJIeH, MEepUuoJ U YacToTa
KojiebaHuil B KoJebaTeIbHOM KOHTYpE, 3apsj U Cuja ToKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJieOaHul, (OKYyCHOE paccTOsSTHUE W
ONTHYECKAs] CHWJIa JIMH3BI, MIPU ONKHCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUN
CMBICJI HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaThb
dbopMynbl, CBA3BIBAIONIME JAHHYIO (PU3MUYECKYI0 BEIUYMHY C JpPYTUMU
BEJIMYMHAMU;

OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIC SBJIEHUS U TMPOLECCHI, HCIOIb3YS
dbu3uYecKre BEIWYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUsl U UMIYJIbC (OTOHA, EPUOJ TOJIypacaia, SHEPTHUs CBSA3U
aTOMHBIX SJIep, TPHU OINHWCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
WCIIOJIB3YeMbIX BEIMYMH, MX OOO3HAYCHUS W CAWHHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIONIUE JIAaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOLECCHl U SIBICHUS, UCHONb3Yys (pu3nyeckue
3aKOHBI U MPUHLMNBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAapaIeIbHOTO
COCIMHEHU NPOBOJAHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHAYKIHAH, 3aKOH NMPSMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEOMIICHUSI CBETa, ypaBHeHUE ODWHIITelWHa s porodddekra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHEHUsSI MMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs MacCOBOrO 4HWclia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3jindaTh CIOBECHYIO (DOPMYJIHPOBKY
3aKOHA, €ro MAaTeMaTHYeCKO€ BBIPAKEHUE U YCIOBUS (TpaHHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONPENIEIATh HANIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cUJIbl AmIiepa u cuisl JlopeHua;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€PKajioM,
TOHKOM JIMH30M;

BBITIOTHATh AKCIEPUMEHTHI 10 MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUU U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: IMPU 3TOM
dbopmynupoBare TpobiieMy/3agady HM = THIOTE3y YYeOHOro SKCIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 TMPEMJIOKEHHOTO0 OOOpY/IOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBAThH BHIBOJIHI,

OCYHIIECTBIIATh MPSIMbIE U KOCBEHHBIC U3MEPECHUS (PU3UUYECKUX BEIUYUH, TIPH
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (PU3MYECKUX BEJIMYUH C HCIOJIb30BaHUEM
OpSMBIX U3MEPEHUM: MPH ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJE TAOJUIl U
rpaduKoB, AENaTh BHIBOJBI IO pe3yIbTaTaM UCCIIEIOBAHHS;

coOI0/IaTh MpaBmiia 6€30MacHOT0 TPy/Ja MPU MPOBEICHUH WCCIICIOBAHUNA B
paMKax yd4eOHOro JKCIEPUMEHTa, Y4YEOHO-MCCIIEIOBATEILCKOW M IPOCKTHOMN
JEATEIbHOCTU C HUCIIOJb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U JIaOOPATOPHOTO
o0opyI0BaHuUs;

pemath pacu€THhIE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4u
BbIOMpATh (U3HYECKYIO MOJIENb, BBIACHATh (PU3NUECKHE BEIWYUHBI U (HOPMYIIbI,



HEOOXOUMBIC Ui €€ pelIeHUs, TPOBOJUTh PACUYEThl M OICHHBATH PEAbHOCTH
MOJTyYEHHOTO 3HAYCHUS (PU3MUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 33/1aUi: BHICTPAUBATh JIOTHYECKH HEIPOTHBOPECUYHBYIO
IICTIOYKY PacCy)KICHHH C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCTOJB30BaTh  IPH  PEHICHHMM  y4eOHBIX  3a7ad  COBPEMCHHBIC
UH(POPMAITMOHHBIE TEXHOJIOTUH JIJIS TIOUCKA, CTPYKTYPUPOBAHHMS, HHTEPIIPETAIIHA
Y MPEJICTaBICHUS YIeOHOM U HAYYHO-TIOMYJISIPHON UH(POPMALIUH, TOJTyYCHHON U3

pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHAJTU3UPOBATH MOJTy4aecMyI0 HH(POPMAIIHIO;

OOBSICHATH TPHHIHWIBI JCHCTBHS MAaIWH, NPUOOPOB W TEXHHUYECKUX

YCTPOMCTB, pa3inyaTh YCAOBHS WX OC30IMaCHOTO MCIIOJIb30BAHHS B IMTOBCEIHECBHOM
KU3HM,

IIPUBOIUTH IPUMEPHI BKJIaJIa POCCUHCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHCHHE IPOIECCOB OKPYKAMOIIEr0 MHpA, B Pa3BUTHEC
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KHU3HH
I obecriedyeHus: 6€30MMacHOCTH MPU OOPAIEHUH C MPUOOPaAMH M TEXHUYCSCKHUMHU
YCTPOMCTBAMM, JIJISI COXPAHCHHUS 3J0POBbS M COOJIFOJCHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TpyIIE C BBIIOJHCHHEM pa3jIMYHBIX COLHUAJIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, PAMHOHAIBHO pAaCHpenelisaTh OOS3aHHOCTH W
TUTAHUPOBATh JICATEIHPHOCTh B HECTAHIAPTHBIX CHUTYAIMsIX, aJcKBaTHO OIICHHWBATH
BKJIAJ] K&XIOT'0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBACMON TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoabsnbie | Ilpakrudeckue (wicpp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METObI HAYYHOTO ITO3HAHUS 2 bubmmorexa [OK
' ARLHAYH https://m.edsoo.n/7f41bf72
Hroro no pazaeny 2
Paznea 2. MEXAHUKA
bu6nmmoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmotexka I[IOK
22 Aumaaia ! https://m.edsoo.n/7f41bf72
bu6nmmoteka [IOK
23 3aKOHBI COXPAaHEHUS B MEXAHHKE 6 1 1 hitps-//m.cdsoorw/TFATbET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETHUECKOU 9 | bubnmnoreka [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6nmnotexka [IOK
2 1 1
3 OCHOREI TepMOTHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 bu6muoreka [IOK
' Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazaeny

24

Paznen 4. DJIEKTPOJANHAMUKA

bubnnorexa [JOK
41 neKTpocTatiia 10 https://m.edsoo.n/7f41bf72
ITocTostHHBIN AneKkTprYecKuil TOK. TOKH B bubmmoreka [IOK
4.2 12
pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoumnuecTBo 4yacos DJIeKTPOHHBIE
HanmeHnoBaHMe pa3iesioB U TeM nu(poBbIe
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypcsl
Paznea 1. 3JIEKTPOJIUHAMUKA
L1 MarunuTHOe 1oJie. DJIeKTpOMarHuTHas 1 1 3 bubnnoreka [IOK
' HHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 9 bubnnoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHu4yeCcKHe U JJIEKTPOMarHUTHBIE 5 | bubanorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmotexka [IOK
. 1
23 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 24

Pazznea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crielIUaIBLHON TEOPUU 4 I bubnuoteka [IOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro o pazueny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DNeMEeHThI KBAaHTOBOM ONTUKHU 6 hitps://m.edsoo.ru/7f41cOTc
4.2 Crpoenue aroma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE S71pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMEeHTHI ACTPOHOMUH U aCTPOPU3UKI 7 bubmoreia HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee MOBTOPeHHE 4 Egg?;;?;iiggﬁmlcgk
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB T10 ITPOIT'PAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo 1yacoB JIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kourposbubie | IIpakTnyeckue
n/n Bcero u3y4yeHHs1 | oOpa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
®u3uka — HayKa O MPUPOJIE.
1 Hayunble MeT(})] bl HOSPHE?HI/I}I 1 bubmmorexa [OK
i A https://m.edsoo.ru/ff0c32¢e2
OKPY’KaroILIEro MUpa
Poab u mecTo pusuku B

) (hopMUPOBAHUH COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSITEIILHOCTH JIFO/ICH
MexaHn4eckoe TBUKEHHUE.

3 OTHOCUTENHHOCTh MEXaHUYECKOTO | bu6nmmoreka [IOK
nerkeHus. [lepemenenne, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IpsIMOIMHEHHOE | bubmuoreka [LIOK
JIBHDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIMHEITHOE 1 bu6mmoreka [IOK
JBUKECHUE https://m.edsoo.ru/ff0c372e
CBobOoaHOe masieHue. Y CKopeHue bubnmnoreka [IOK

6 1
CBOOOIHOTO ITaJCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe TBUKEHHE.

7 JIBHM>keHue MaTepuaibHON TOUKH MO 1 bubmmorexa [OK

P https://m.edsoo.ru/ffO0c3ada
OKPYKHOCTHU
8 [Tpuniun otHOCUTENBHOCTH | anuies. 1 bubnmoreka [JOK




WHuepunanpHble CHCTEMBI OTCYETA.
IIepBeb1it 3ak0oH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Ipunnun

N bubmmoreka [IOK
9 Cynepro3uiuu cui. Bropoii 3akox
N https://m.edsoo.ru/ff0c3be8
HeroTona mist MaTepralibHOM TOYKU

10 Tpernii 3akon HeroToHa 1151 bubmmoreka [IOK
MaTEePUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro Tsarorenus. Cuina

11 Tsokectu. [lepBas kocMuveckas bubmmorexa [IOK

- Lep https://m.edsoo.ru/ff0c3d00
CKOpOCTh

1 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka LIOK
TEJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpuuueHnt tpenus.

13 Cuna csn OTI/IBJIel({bI/Iq:I Ipu zLBl:;II)(eHI/IH bubnmorexa [TOK

P P https://m.edsoo.ru/ff0c3(76
TeJa B KUJIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpaliaTelbHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6nmoreka [IOK
MowmenT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeEIIA
NmMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMbI MATEPHATBHBIX TOYECK. bubnuoteka [IOK
Hmnynbce cuitbl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE ABMKEHUE
PabGoTa 1 MOIITHOCTH CHITBL.

16 Kunernueckas sHeprusi MaTepuaibHOW bubnnorexa [IOK
Touku. Teopema 06 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUn

17 IToTenumanpHas SHEprusl. bubmumoteka [LIOK




[ToTeHunanpHas SHEPTUs yIpyro
neGopMUPOBaHHON NPY>KUHBI.
[ToTenunanbHas sHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHBIE U HENOTEHIIHMATBHEIE
cuiiel. CBA3b pabOTHI
HETIOTCHIUAJIBHEIX CHJI C K3MCHEHUEM
MEXaHWYECKON SHEPTHUH CUCTEMBI TEJI.
3aKOH COXpaHEHUsI MEXaHUYECKOMN
SHEPTrUuu

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
W3MEHCHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MPUMepe PaCTSKEHHS
PE3UHOBOTO KT'YTa»

20

KonTponbHas pabora mo Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE MTOJIO’KEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenue. nddysus

bu6mmotexka I1IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxrep ABUKECHUS U
B3aUMOJICUCTBHUS YaCTHI] BENISCTBA.
Mogaenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TEN

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. Illkana remmneparyp




Lenscus

Wneansueiii raz B MKT. OcHoBHOE

bu6mmoteka [IOK

2 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMneparypa Kak Mepa

2% cpeaHel KHHETUYECKON SHEPIUHU bubnmnorexa [IOK
JIB>KEHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlanpToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHas paboTa

)3 «MccnenoBanne 3aBUCUMOCTH MEXKTY
napaMeTpamu COCTOSIHUS
pa3peKeHHOT0 ra3a»

29 N3onponeccel B uACAIBHOM Ia3e U UX bubnnorexa [IOK
rpadu4ecKoe MpecTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTtpennssa sHeprus
TEPMOJANHAMUYECKON CUCTEMBI U

30 criocoOsI e€ n3meHnenus. Komuecto bubnuorexa [JOK
TEIUIOTHI U paboTa. BuyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTUsl OJHOATOMHOIO UI€ATBbHOTO
raza

31 Bupel reronepenauun buGnnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTD BEIlIECTBA.
32 KonnuecTBo TemioTs! mpu bubamorexa [HOK
. https://m.edsoo.ru/ff0c5c36
Teruonepenave. AnuabaTHBIN porecce

3 [lepBblii 3aKOH TEPMOAMHAMUKH U €TO bubmuorexa [LIOK
IIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOcSefc

34 HeobpatumocTs mporieccoB B bubnmoreka [IOK




npupoje. Bropoii 3akoH
TEPMOIMHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunun aeiictus u K11 TerutoBoi

bu6mmoteka [IOK

35
MallHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKOJIOTUYECKHE TPOOIIEMBI
TEIUIOPHEPTeTHKHI
18 O6o0uaromuit ypok «MosnekynspHast bubnuorexa [LIOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabota mo teme
39 «MonekynspHas Gu3uka. OCHOBBI bubmmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpa3zoBaHue U KOH/IEHCAIIHS. bubnnorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTETIbHAS
41 BJIAXHOCTB BO3yXa. HacellieHHbII bubmmorexa LIOK
Ayxa. Hack https://m.edsoo.n/ff0c64dS
nap
TBépnoe teno. Kpucrammueckue u
0 amopdHbIe Teraa. AHU3OTPOIHUS bubnnoreka [IOK
CBOMCTB KpucTauioB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE MaTepUabl
[InaBnenue n KpUCTATUIU3ALIMSL.
P 5 but6mmoreka [JOK
43 VY enpHas TE0TAa IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybmumarust
but6mmoreka [JOK
44 VYpaBHeHHe TEII0BOro OanaHca
P https://m.edsoo.ru/ff0c6820
45 Dnektpu3anus Tea. DIEeKTPUIECKAN bubnmoreka [IOK

3apsan. JlBa BUa JIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc




3apsi/IoB

[IpoBOIHUKHU, AUDNEKTPUKHU U

46 MOJIYIIPOBOAHUKH. 3aKOH COXPaHEHUI bubmorexa HOK
YHpOBOA ' p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aunmoaeiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHEBIN IIEKTpHUECKUI bubnmorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsi
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
43 nosist. [IpuHnmn cynepno3unuu bubnnoreka [IOK
BJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa crit 311eKTpOoCTaTHYECKOTo
bubnuoreka [JOK
49 noJist. ITorennman. PazHocts
https://m.edsoo.ru/ff0c6£f00
MOTEHIINAJIOB
IIpoBOOHUKH U DUSIEKTPUKH B
50 3J'Ip€KT OCTaTUYECKOM n(fne bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTh
bu6nmotexka [IOK
51 OnexTpoéMKocThb. KoHnmencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIII0CKOTO
52 KOHJIeHCcaTOopa. DHEPTHU 3apsSHKEHHOTO bubmmorexa [JOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHas padoTta "VM3mepenne
ANEKTPOEMKOCTH KOHJIeHcaTopa”
[TpuHIMTT 1€CTBUS U PUMEHEHUE
54 KOHJIEHCATOPOB, KOMMMPOBATHLHOTO

amrmapara, CTpyHHOTo IpuHTepa.
DreKkTpocTaTHyecKas 3aliuTa.




3azemiIeHHE 3IEKTPONpHOOpOB

55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyiiecTBoBaHMs. [10CTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akoH Oma A
ydacTKa Ienu

56

[TocnenoBarenpHOE, TapaUIETBHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JIabopaTopHas paboTa
«M3ydeHne CMEIIaHHOTO COeTMHEHUS
PE3UCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOH)
anekTpuueckoit nenu. Koporkoe
3ambIkaHue. JlabopatopHas pabota
«M3mepenne D/IC uCTOUHMKA TOKA U
€ro BHYTPEHHET0 CONPOTUBIICHUSD)

0.5

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0c7aec0

59

PesepsHslit ypok. KonTponbHas
pabota o Teme "nekTpoauHamMuka" /
Bcepoccutiickas mpoBepouHas pabota

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maromuit ypok
«QnexTpoanHamukay / Becepoccuiickas
IpoBepoyHas pabora

bu6mmotexa [IOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
COTPOTHUBIICHUS METAJJIOB OT
Temreparypsl. CBEpXIpPOBOIUMOCTD




DJIEKTPUYECKUH TOK B BAKyyMe.

62 CBolicTBa 3JIEKTPOHHBIX IIYYKOB !
[TonmynpoBOIHUKH, UX COOCTBEHHAS U

63 MpUMeECHas MPOBOAUMOCTh. CBOMCTBA 1 bubnnoreka [IOK
p—n-nepexoxa. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
PpUOOPHI
DIEeKTPUYECKHI TOK B paCTBOpax U

64 pacruiaBax 3JIeKTPOIUTOB. 1 bubmmoreka [IOK
DNEKTPOIUTHYECKAs TUCCOIIMALINS. https://m.edsoo.ru/ff0c82ba
DNEeKTpOIn3
DNEeKTpUYECKH TOK B rasax.

65 CamMocTosTenbHBIN U 1 Bbu6mmoteka [LIOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
[Tmazma
DneKkTpudeckue npudopsl U

66 YCTPOWCTBA U UX IIPAKTUYECKOE | bubnnorexa [IOK
npuMeHeHue. [IpaBuiia TeXHUKHU https://m.edsoo.ru/ffOc86fc
6e30MacHOCTH
KonrtponbHas pabora no teme

67 «Qunekrpocraruka. [locTosHHbII | bu6mmoreka [IOK
3JeKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeAax»

68 PezepBHblit ypok. O6001maronuii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO HACOB 10 68

[TPOT'PAMME




11 KJIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
° ara
':;H Tema ypoka Beero Konrtpoasubie | Ilpakrnuyeckue falsyqeﬂml :)Iglil;l;zz:;eenbnue
padoThbI padoTsbI pecypesI
[locTosiHHBIE MArHUTHI U UX

| B3aMMO/IeCTBUE. MarHUTHOE IOJIe. | bu6mmoreka [IOK
Bekrop marautHOM nHAYKUMK. JInHAN https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHo€ 1oJje npoBOIHUKA C

) ToKkoM. OnbIT Dpcreaa. 1 bubnuoreka LIOK
BzaumopeiicTBue nNpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 | bu6nuoreka [JOK
MarduTHOTO I10JIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ ToKOM. Cuita Ammepa.

4 JlaGoparopHas paboTa | | bubnuoreka LIOK
«Uccnenosanue nelicTBUSA https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO TIOJIST Ha

5 JBIKYLITYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6mumoreka [LIOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHas nHaykius. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuu. IC 1
MHAYKIHMH. 3aKOH 3JIEKTPOMArHUTHOM




nHaykiuu Papajes

JlabopaTtopnast pabota
«HccnenoBanue sIBJIeHUS
AIEKTPOMArHUTHON MHAYKLIUK

Bu6muoreka [JOK
https://m.edsoo.ru/ffOcal 50

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHUTHOTO NOJIS KaTYILKH C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue YCTpOﬁCTBa Hn ux
MMPUMCHCHHC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMAruuThl, 3JICKTPOABHUIATCIIb,
YCKOPUTECIIN 3JIEMCHTAPHBIX YaCTHUILI,
HHAYKOHUOHHAs I1CYb

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I I/IHJIYKIII/ISI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas paboTa o teme
«Mar»uuTtHoe 110J1€E.
DNIeKTpOMarHuTHasi UHIAYKLHS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB006oiHbIE MEXaHUYECKHE
kosneOanus. ['apmonnueckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJeOaHUH.
IIpeBpaiienue 3Hepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparophas pabora
«HccnenoBanue 3aBUCMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HHUTH OT JUTMHBI HUTH ¥ MAaCCHI IPy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

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




SJICKTPOMArduTHBIC KoJieOaHHs B
nacaJIbHOM KoJIc0aTeIEHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAaroiuTHbIMH KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akon
COXpaHEHHsI SHEPTUH B UICATHHOM
K0JIeOAaTeITbHOM KOHTYpE

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaronmx
KoyieOaHusX. BeIHyXIeHHBIE
MeXaHHYeCKHEe KojieOanus. Pe3onanc.
BbIHYXIEHHbBIE 3JICKTPOMarHUTHBIC
KoJicOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cbb86

17

[lepemenHbIi TOK. CUHYCOUJATbHBIN
MePEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JIEUCTBYIOIEE 3HAUEHUE CUIIbI TOKA U
HaNpPSHKEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

19

VY CTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHHNE 3JIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU JIEKTpoliepenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPTUU B IOBCETHEBHOM
KU3HU




MexaHnnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bu6mmoreka [IOK

21
pacIpOCTpaHEHUS U JJIMHA BOJHBL. https://m.edsoo.ru/ff0ccaS4
[Tonepeunblie ¥ MPOIOIBHBIE BOTHBI
” 3Byk. CKOpocCTh 3ByKa. [ pOMKOCTH bubnnoreka [HOK
3ByKa. Beicora Tona. TeM0Op 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMarHUTHBIE BOJIHBI, UX
. bubmuorexa [JOK
23 cBoiicTBa 1 ckopocTsk. [llkana
https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paAHOCBS3H U
24 TeneBuIeH . Pa3BuTue cpencTs
cBs3u. Paguonokanys
’5 KonTponbnas pabora «Konebanus u bubnuotexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacipOCTpaHEHHE
2% CBeTa B OJHOPOJHOMU Cpejie. bubnmnoreka [IOK
ToveuHsblii HCTOUHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CcBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oT pa)KeHI/IH ceera. [locrpoenne bubmmorexa LOK
p o p https://m.edsoo.ru/ff0cd4e0
n300paxeHHi B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
)3 BHyTpeHHee oTpakeHue. [IpenenbHbiii bu6mmoreka LIOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKCHHSI
29 JlaGopaTtopHas padota «M3mepenne bubnmnoreka [JOK
IOKa3aTelId IPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue n3o0pakeHU B bubnmoreka [JOK




nuH3e. DopMyia TOHKOM JTUH3BI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnas pabota

31 «MccnenoBanue CBOMCTB
M300paXEHUI B JTMH3aX»
Hucnepcus cBeta. CiioxKHBINA COCTaB
0 oenoro ceera. ller. JlaboparopHas
pabora «Habmoaenne nucrepcuu
CBETa»
3 Wnrepdepennus ceera. udpakuus bubnuotexa [JOK
ceeta. [ludpaknuonnas pemeéTrka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuueckre NpuOOPHI U yCTPOKUCTBA U
YCJIOBHS X O€30MaCHOTO MPUMEHEHUS
I'paHUIIB TPUMEHUMOCTH
36 KJIacCU4YeCKOr MexaHuku. [TocTymaTs bubnmnoreka [IOK
CIIeLIMaTIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
Bbu6nmuoreka [JOK
37 3ameJIeHHe BpPEMEHH U COKpaIllEHUE
https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMITYIIbC PEISTUBUCTCKOM
. bubmuorexa [JOK
38 gacTuilbl. CBsI3b MacChl C SHEpPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
KonTtponbHas padora «OnTuka.
. bubmuorexa [JOK
39 OcHOBBI clielIMaNbHON TEOPUU

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOctf6£0




®otonsl. Popmyna [Inanka. Dueprus

bu6mmoreka [IOK

40
¥ UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIEA0BaHNE
b K
41 dororddekra. OnpiTol A. T'. nommorexa O
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodpdekra. YpaBHEHHE
. . bu6mmoreka [IOK
42 Oiinmreitna st porosaddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢poroaddekra
Hasnenue cera. Onwithl [1. H.
43 JleGeneBa. XuMudeckoe IeCTBHE bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
dboTosneMeHT, HOTOIATUHK,
COJIHEUHas OaTapesi, CBETONO]
45 Pemenue 3ama4 mo Teme «J€MEHTHI bu6mmorexa [IOK
KBAaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. ONbITI
46 Pesepdopna no paccesHuro a-yacTu bubmmorexa LIOK
POOPAATIOP t https://m.edsoo.rw/ff0d09 1a
[Inmanerapuast Mogenb aToMa
bu6mmoreka [IOK
47 [Toctynater bopa
TYATRHOp https://m.edsoo.ru/ff0dOafa
Nznydyenne u noriorienue GOTOHOB
48 I I/I}ll'lqe €X0JIe aTOMa C O HO(?O OBHS bubmmorexa TIOK
P pexor . g P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyrou. Buasl criekTpon
Boanossie cBolcTBa YacTuIl. BomHbI
. bu6mmoreka [IOK
49 ne bpoitns. Kopryckymsipao-

BOJIHOBOM Ayanu3m. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYXACHHOC U3JTYyYCHUC

50

OTKpbITHE PATUOAKTUBHOCTU. ONBITHI
Pesepdopna o onpeneneHuo coctaBa
PaZMOaKTUBHOTO U3TYYECHHUS

Bu6muoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6eTa-, ramma-
u3nydyeHus. Bousaue
PaIMOaKTUBHOCTH Ha JKUBBIC
OpPTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIH Oera-
pacnan. ['amma-uznyuenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsA3U HYKJIOHOB B sJIpeE.
Snepusle peakuuu. SnepHsii
peakrop. [Ipobnembl, mepcreKTUBSI,
DKOJIOTUYECKHE ACIIEKTHI AIEPHOU
SHEPreTUKU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d 1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3UTpoHa. MeTob! HaOMOIeHUS U
PErUCTPaLU 3JIEMEHTAPHBIX YACTULL.
Kpyraeiii cron «PyHaameHTanbHbIe
B3auMoOJieicTBUA. ENUHCTBO
bu3nUecKoil KapTHHBI MUPa»

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

55

Dranbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe U MUPOBO33pEHYECKOE
3HaueHUe acCTPOHOMUU. Bua
3BE€31HOTO HeOa. Co3Be3aus, sipKue
3BE3/1bI, IJIAHETHI, UX BUIMMOE
nemkenne. ColHeuHas cucTemMa




56

Connue. ConHeyHasi aKTUBHOCTb.
Wcrounuk sHeprun CosHua u 3BE37

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIEA0BAaTENbHOCTH. BHYTpEeHHEE
crpoenue 3B€31. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXO0XKICHUH U
sBotounu CoaHIA U 3BE3]

58

Muneunsiii [Tyt — Hama ["amakTuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'anaktuku. YEépHbie
JIBIPBI B SIAPAX TrajlaKkTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuyenue.
MeraramakTka

60

Hepemennsie mpoOaeMbl aCTPOHOMUHT

61

KonrtponbHas pabota «31eMeHTbI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
JeJIOBeKa

63

O6o06matromuii ypox. Pons 1 mecTo
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Pois




¢du3uueckoit Teopun B GOPMUPOBAHUHU
NpeCTaBICHUN O PU3UIECKOM
KapTUHE MHUpa

Ob6o06maromuii ypok. Mecto
¢u3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUIN O IPUPOE

66 PesepBHBIl ypok. MarHuTHOE 1ose. 1
DNEeKTpOMarHuTHAs UHIYKINS
PesepsHbiil ypok. OnTuka. OCHOBBI

67 CIielIMaIbHON TEOPUH 1
OTHOCHUTEIIbHOCTH
Pesepnbiii ypok. KBanToBast dusuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 brbmmorexa [OK

P https://m.edsoo.ru/ff0d 1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB ITO 68

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPoBEPSIEMOro
pe3yJabTara

HpOBepHeMbIe NpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MMporpamMmasI CpeaHETo 0611(61"0 06pa30BaHl/lﬂ

10.1

JleMoHCTpHpOBaTh Ha TpuUMepax poidb M MECTO (HU3UKU B
(GbopMHpPOBaHUN COBPEMEHHON HAy4yHOW KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IIPAKTUYECKON ACATEIbHOCTU

I

10.2

YuuThIBaTh IpaHULbl IPUMEHEHHUSI U3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepHuajibHas TOYKa, MHepIUalbHas cuUcTeMa OTCY€Ta, abOCOJIIOTHO
TBEPAOE TEJIO, UACAIBHBINA I'a3; MOJEIN CTPOCHMS ra3oB, )KUIAKOCTEH U
TBEPABIX Te€J, TOYEYHBIM DSJIEKTPUYECKHMM 3aps] — IpPHU PEUICHUH

Q)HSH‘ICCKI/IX 3aga4

10.3

Pacrnio3naBath Qu3nyueckue siBieHUs (MPOLECCh) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KHHETHUECKOW TEeopuu
CTPOEGHHUSI  BellecTBa M  JJIEKTPOAMHAMHUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TIaJeHue
TEJ, JBIKEHHE IO OKPYKHOCTH, WHEpPILHs, B3aUMOJCHCTBUE T,
muddy3us, OpOyHOBCKOE JABMXKEHHE, CTPOCHHE IKHJIKOCTEH U
TBEPIBIX  TeN, M3MEHeHHe o0bEéMa Tea TMpU  HarpeBaHUU
(OXJMaxIIeHUH), TEIUIOBOE pPaBHOBECHE, WCIApeHue, KOHACHCAIus,
IUIaBJICHUE, KPUCTAJUIM3aLUs, KWIEHHe, BIAXKHOCTh  BO3]yXa,
MOBBIIIIEHUE JIABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXJy MapaMeTpaMH COCTOSHHMS Traza B H30Mpolleccax;

ANEKTPHU3ALNS TEJI, B3aUMOICHCTBUE 3aps/IOB

10.4

OnuceiBaTh MEXaHUYECKOE JBIDKEHHE, HCIOIb3ysd (u3nuecKkue
BEJIMYMHBI: KOOPJMHATA, IIyTh, NIEPEMENIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CWJIA, WMIYJIbC Tela, KUHETUYeCKas DJHeprus,
NOTEHIMAJbHAs JHEeprus, MeXaHudeckas paboTa, MexaHHW4ecKas
MOIITHOCTbh; TIPY ONHUCAHUH NMPABHIBHO TPAKTOBATh (PU3NUYECKUN CMBICI
UCIONIb3YEMBIX BEJUYMH, MX OOO3HAu€HUs M €JUHHULI, HaXOAWUTh
(bopMyIibl, CBA3BIBAIONINE TaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHUMU

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC  TCIIJIOBBIC CBOMCTBA Tel U TCIUIOBBIE




SIBJICHHS, WCHOJb3ysd (U3MYCCKHE BEJIMYWHBL JaBJICHHE rasa,
TEMIIEpaTypa, CpeIHsss KHHETHYeCKash dSHEPrusi  XaoTUYECKOro
JBIDKCHHUST MOJICKYJ, CpPEIHEKBAJpaTH4HAs CKOPOCTh  MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss  dHeprus, pabora rasa,
KOA(Q(GUIIMEHT TIOJE3HOTO JEHCTBUS TEIUIOBOTO JABHUTATENs; TIpU
OIUCAHUH HPaBUIILHO TPaKTOBAaTh busrueckuii CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, HUX OOO3HAYCHHS W CIUHHMIbI, HAXOHUTh
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUCCKYIO BEIUYHHY C APYTUMH

BCIIMYMHaAM

10.6

OnucelBaTh M3ydEHHBIE DJIEKTPUYECKHE CBOWCTBA BEIECTBA U
DIIEKTPUUYECKUE  SBJICHUS  (IPOIECCHI), HCTONB3ysd  (pu3mueckue
BEJINYUHBI: JIEKTPUYECKUI 3apsn, JIEKTPUYECKOE 1ouie,
HaIpsOKEHHOCTh  I10JI, IOTEHLHMAN, Pa3sHOCTh IIOTEHUUAIOB; IIpU
ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIB; YyKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JAHHYI (H3WYECKYI0 BEJIHMYMHY C JAPYTHMH

BCIIMYMHaAMH

10.7

aHAJIM3UPOBaTh (PU3MUECKUE TMPOLECChl M  SIBIEHUS, MCIOJB3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBI: 3aKOH BCEMUPHOTO TAroteHus, I, Il
n III 3akonbl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOH JHEPIHH,
3aKOH COXPaHEHUS MUMITYJIbCA, PUHINI CYNEPHO3ULIUN CHII, TPUHIUI
paBHOIIpaBUsA HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpEeIHEW KWHETUYECKOM JHEPruy TEIUIOBOTO JIBUJKEHHSI MOJIEKYN C
a0COJIIOTHOM TeMITepaTypoi, MEPBBIM 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa;, npu 3TOoM
pasnnyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAXKCHUC U YCIIOBUSA (F PAaHUIIBI, 06J'IaCTI/I) IMPUMCHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIIBI JCHCTBUS MalllMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3nuyarh YCIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

109

BBINOTHATE SKCIIEPUMEHTHI IO UCCIIEI0BAaHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUM; TIpU
3TOM (OopMyIHpOBaTh NpodieMy (3alady) M THIOTE3y Yy4eOHOro
DKCIIEPUMEHTa,  coOupaTb  yCTaHOBKY M3  IPEAJIOKEHHOTO

06opy11013aH1/1;[, MIpOBOAUTH OIBIT U (I)OpMYJ'II/IpOBaTL BBIBOAbI

10.10

OcymiecTBisATh TMpsIMbIE W KOCBEHHbIE H3MEPEHHUs (PU3UUECKUX

BEJIMYMH, TPU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCO0 HM3MEpEHHUs H




HCIIOJB30BaTh U3BCCTHHIC MCTOAbI OLICHKH HOI‘pGH.IHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXIy (U3MUECKMMH BEIWYHMHAMHU C
UCIIOJIb30BAaHUEM IIPSAMBIX H3MEPEHMM; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBAaTh pe3yabTaThl MOJYYCHHOH 3aBUCHUMOCTH
bu3NYeCKUX BEITUYMH B BHJIE TaOIUIl U rpadHKOB, JAeTaTh BHIBOJBI 10

pe3yJibTaTaM UCCIIE0BAHUS

10.12

CobOmtogate mpaBuiaa  0O€30MacHOrO  TpyAa MpH  MPOBEACHUU
UCCIIEOBAaHMM B  paMKax Y4eOHOro DJKCIIEpUMEHTa, Yy4eOHO-
UCCIIEN0BATEIBCKOM U IIPOEKTHOM [EATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3a/1lauyd ¢ SBHO 3aJlaHHOW (DU3UYECKOH MOJIEIBIO,
UCTIONB3YS (PU3WYECKUE 3aKOHBI M TPUHLUIIBI, HA OCHOBE aHalM3a
YCIIOBUSL  3aJauyd  BBIOMpPATh  (PU3UYECKYI0O MOJZENb, BBIICIATH
dusnyecKkrue BEIUIUHBI U (OPMYIIBI, HEOOXOIUMBIC IS € peIICHHS,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEATbHOCTH MOJIYYEHHOIO 3HAUEHUs

(U3UYECKON BETUUMHBI

10.14

Pemate KaueCTBEHHbBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKIAEHUN C OMOPOMl HA M3yUYEHHbIC

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/ILIGCKI/IG SABJICHUA

10.15

Hcnonp3oBaTh MNpu  pelIeHUH Y4eOHBIX 3a/Jad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpeTallid M MpPeJCTaBIeHUs y4yeOHOM W Hay4yHO-NOIMYJISIPHOMN
nH(pOpMalLMY, TOJYyYEHHONW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoauTE MpUMEpHl BKJIaJAa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IMOBCEIHEBHOMN
KU3HH I o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMu
U TEXHUYCCKUMUN YCTpOﬁCTBaMH, A1 COXpPaHCHUSA 3A0pOBbs H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO MOBCACHUS B Opr)KaIOH_ICﬁ cpeac

10.18

PaGotaTe B rpymnmne ¢ BBINOJIHEHUEM PA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh ~ pabOTy  TpYMIbl,  palMOHAIBHO  paclpenensiTh
0053aHHOCTM M IUJIAHUPOBATh JIEATENIBHOCTh B HECTaHJAPTHBIX
CUTyallUsX, aJeKBAaTHO OIIEHMBATh BKJIAJ KaXXJIOT0 W3 YYaCTHHKOB

TPYIIIBI B pellIeHHe paccMaTprUBaeMoi poOieMbl




11 KITACC

Kon
MPoBepPSIEeMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero oopasoBanmsi

11.1

JleMoHCTpHpOBaTh Ha TpuUMepax poidb M MECTO (HU3UKU B
(GbopMHpPOBaHUN COBPEMEHHON HAy4yHOW KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TEXHOJIOTHH, B IPAKTUYECKOU JEATEIBHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘*IGCKOfI KapTHHbI MHUpa

11.2

Y4uuThIBaTh T'paHULIbI IPUMCHCHHU A U3YUCHHBIX (1)I/I3I/I‘ICCKI/IX MOI[CJ'ICIZZ
TOYCUHBIN BHGKTpI/I‘-IeCKI/Iﬁ 3apsan, aacpHas MOACIIb aTOMa, HYKJIIOHHAsA

MOJCJIb aTOMHOI'O sapa IIPU pCIICHUKU (bPISI/I‘ICCKI/IX 3a1a4

11.3

Pacrnio3HaBath ¢u3nueckue sBIEHUS (MPOLECCH) U OOBSICHATh UX HA
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKU:
3JIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE NEeWCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
AIIEKTPOMAarHuTHasT MWHAYKLUHUSA, JEHCTBME MArHUTHOrO TMOJds Ha
OPOBOJHUK C TOKOM U JABWXKYUIMMCA 3apsil, 3J€KTPOMarHUTHBIC
Kosie0aHHUs W BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpa)keHHMEe,  IpeloMJIeHHe, uHTepdepeHIus, AUPpakuus U
NOJIIpU3alusl CBETa, AMCIEPCHS] CBETa, (OTOAIEKTpUUECKUl 3(ddexT
(poroaddexT), cBeTOBOE MAaBlEeHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aroMa BOJOpOJA, €CTEeCTBEHHass M  HCKYCCTBEHHas

pPaAnOaKTUBHOCTDb

114

OnuceiBaTh  W3yYEHHBIE CBOMCTBa  BelIeCTBAa  (DJIEKTPUYECKUE,
MarHuTHBIE, ONTHYECKUE, DJIEKTPUUECKYIO0 MPOBOJAUMOCTb Pa3IUYHbIX
Cpell) M DOJEKTPOMAarHUTHbIE SIBIEHHUS (IIPOLECCHI), HCIIOJIb3YS
¢usznyeckue BENUYMHBL:  JJEKTPUYECKUH  3aps], CWila  TOKa,
AIIEKTPUYECKOE  HANPSHKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHimanos, JJIC, pabota Toka, MHAYKIMS MarHUTHOTO
nons, cuiaa Awmmepa, cuwia JlopeHna, WHIYKTUBHOCTh KAaTyILKH,
DHEPrUsl IEKTPUYECKOIO M MATHUTHOTO IOJIEH, MEpPHOJ U YacToTa
KoJIeOaHUi B KOJIeOATeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IpolLiecce
TapMOHHYECKHUX AIEKTPOMATHUTHBIX KoJe0aHuH, ¢boxycHoe
paccTosiHME U ONTHUYecKas CHJIa JMH3bI, MPU OMNHUCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJNB3YEMBIX BEJIUYMH, UX
00O3HAueHWsI W EIMHHUIBL, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIIUE

JAHHYIO (PU3HUYECKYIO BEIMYUHY C IPYTMMHU BEIMYMHAMU




11.5

OnuceiBaTh N3YUCHHBIC KBAHTOBBLIC SABJICHUSA U MPOLCCCHI, UCIIOJIb3Yd
(1)I/I3I/I‘ICCKI/I€ BCJIIMYMHBI: CKOPOCTH OJJICKTPOMArHUTHBIX BOJIH, IJIMHA
BOJIHBI M 4YacCcTOoTa CBC€TA, JHEPrusd MW HMITYJIbC (bOTOHa, nepuon
nojrypacmnaga, OSHEpIrusd CBiA3WM ATOMHBIX AACP;, IIPU  OIKMCAHHUU
[MpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘-IGCKI/H>'I CMBICJI UCIIOJIB3YEMbIX BCJIIMYHH,
UX 00O03HAUYeHHS U CAWMHUIBI, YKa3bIBaTh (bOpMy.]'IBI, CBA3BIBAIOIIMC
JaHHYIO (bl/ISI/I‘ICCKYI-O BCIIMYHMHY C APYI'UMH BCIIMYMHAMMU, BBIYHUCIIATH

3HaueHue (PU3NIECKON BEIIMIMHBI

11.6

AHanu3upoBath (U3NYECKUE TMPOLECCHl U  SIBICHUSA, HCIOIb3Ys
¢usuueckue 3aKOHBI M HpUHOUOBL  3akoH OMa,  3aKOHBI
[IOCJIEZI0BATENbHOIO U MApaJJIEIbBHOIO COEAMHEHUS IPOBOJAHMKOB,
3akoH Jxoyna — JleHna, 3aKOH 3JEKTPOMAarHUTHON WMHAYKIIHMH, 3aKOH
MPSIMOJIMHEIHOTO PacHpOCTPAaHEHUS CBETa, 3aKOHBI OTPaXKECHUS CBETa,
3aKOHbl ~ IPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
dororddekra, 3aKOH COXpPaHCHHS JHEPrUM, 3aKOH COXPaHCHUS
UMIyJIbCa, 3aKOH COXPAHEHMsI JJIEKTPUYECKOrOo 3apsna, 3aKOH
COXpaHEHMsI ~ MaccoBOTO  4YHcla, TmocTyinatel  bopa,  3akoH
paZMoOaKTUBHOIO pacmajga; TMpd O3TOM  pas3inyarb  CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €0 MAaTEMaTU4YECKOE BBIPAXKEHHE U YCIIOBUS

(rpanuLbl, 00JaCTH) TPUMEHUMOCTHU

11.7

OHpCI[CJ'IfITI) HaIpaBJICHUEC BCKTOpa HWHAYKIHWHW MArHuTHOTO IIOJIA

MMPOBOAHUKA C TOKOM, CHUJIBI AMnepa " CUJIBI HopeHua

11.8

Crpoutb © ONHUCHIBATH HM300paXKEHHUE, CO3/IaBa€MOE  IIJIOCKHM

3€pKajgoM, TOHKOW JIMH30M

11.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAaHUIO (PM3UIECKUX SIBICHUHN U
MIPOIIECCOB C MCTIOIB30BAHNUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
3TOM (OopMyIHpOBaTh NpodieMy (3a1ady) MU THIOTE3y Yy4eOHOro
OKCIEpUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEAJIOKEHHOTO

06opy11013aH1/1;[, MIpOBOAUTH OIBIT U (bOpMyJ'II/IpOBaTL BBIBOAbI

11.10

OCYH_ICCTBJ'IHTL nNpAMBIC W  KOCBCHHBLIC HU3MCPCHUA (bI/ISI/I‘{eCKI/IX
BCJIIMYHMH, TIPpHU 3TOM BBIGI/IpaTB ONTHUMAIIBHBINA CIIOCO0 HU3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTOAbI OLICHKH HOFpeIHHOCTCf/'I H3MCpCHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIOJIH30BAHUEM
NpPSAMBIX ~ M3MEPEHUM; IpPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE€ TaOIUI] U ITpaMKOB, J1€1aTh BHIBOJBI 110 PE3yJbTaTaM

HCCIICAOBAHUA

11.12

CoOmomate  mpaBwyia  0€30MacHOrO  TpyJa Tpud  MPOBEICHUHU




UCCIEIOBaHUM B paMKax y4eOHOro SKCIEpUMEHTa, y4yeOHO-
MCCIIEIOBATEIbCKOW M MPOEKTHOU JEATENILHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuéTHbple 3a1auM C SIBHO 33/JlaHHON (DPU3UYECKON MOJENbIo,
UCTIONB3Yysl (PU3MUECKUE 3aKOHBI M TMPHUHIIMIBI, HA OCHOBE aHaIHM3a
yCIOBHS  3a/la4yd  BBIOMpATh  (PU3UYECKYHO MOJECIb, BBIICIATH
¢dusnyecKkrue BEITUIUHBI U (OPMYIIbI, HEOOXOIUMBIC ISl €€ peIIcHHS,
MPOBOJIUTH PACUYETHI M OLEHUBATH PEAIbHOCTh MOTyYEHHOTO 3HAYCHHS

buznyecKoil BeTMYMHbBI

11.14

Pemate KaueCTBEHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKIAEHUN C OMOPOMl HA U3yUYEHHbIC

3aKOHBbI, 3aKOHOMCPHOCTH U (bPI3I/I‘~I€CKI/I€ SBJICHUA

11.15

Hcnonb3oBaTe HOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIC
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOUCKA, CTPYKTYpUpPOBaHMS,
MHTEPIIPETAllU U TPEJCTABICHUS Y4eOHOM U HAy4YHO-IOIYJISIPHOM
uHGOpMAaLIMK, MOJTYYEHHON U3 PA3JIMYHBIX MCTOYHUKOB; KPUTHUUECKH

aHAJIM3UPOBATH MOIyJaeMyt0 HH(YOPMALIHIO

11.16

OOBSACHATh MPUHLUIBI JEHCTBHUS MalINH, MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh YCJIOBUS HMX O€30IaCHOrO HCIOJIb30BaHUS B

MOBCEIHEBHOMN KNU3HU

11.17

[TpuBOANTE MpUMEpHl BKJIAJa POCCUUCKUX M 3apYOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOILIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOT Ui

11.18

Hcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (PU3MKe B IOBCEAHEBHOM
KU3HU 17151 o0ecrieyeHns 0€30MacHOCTH MU OOpalleH!H ¢ MpudbopaMu
U TEXHWYECKMMHU YCTpOMCTBaMH, JIi COXpPaHEHUs 370pPOBbS H

COOTIOICHHSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIOILEl cpesie

11.19

PaboTatp B rpymnme C BBINOJIHEHHUEM DPA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYHNbI,  pPAlUMOHAIBHO  PACHpPENEIsATh
00s3aHHOCTM W IUJIAaHUPOBATh JAESITENBHOCTh B HECTAaHAAPTHBIX
CUTyallusX, aJleKBaTHO OILIEHWBATh BKJAJ KaXJOro U3 YYaCTHHKOB

IPYIIBI B PEIIEHHE pacCMaTpUBAEMON MPOOIEMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3neia

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

1.1

®usznka — Hayka o npupone. Hayuneie
METO/Ibl O3HAHUS OKpY»Karolero mupa. Poib
SKCIIEPUMEHTa W  TEOpUM B  IIpOLECCE

MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PHU3HKE

1.2

MogenmupoBanue (U3NICCKUX SBJICHUN |
npoueccoB. Hayunsie runore3pl. @uznueckue
3aKOHbl M TeOopuH. ['paHUIBl TPUMEHUMOCTH
buznyeckux 3aKOHOB. [TpunHimn
coorBercTBUsl. Pomb u Mecto (QU3MKH B
(dhopMUpOBaHUM COBPEMEHHOI Hay4YHOU
KApTUHBI MHpa, B MIPAKTUYECKOU

NEeATENbHOCTH JIFOAEN

MEXAHUKA

#H#HParHH#KITHEMATUKA

2.1.1

MexaHU4ecKoe JIBHKEHHE. OTHOCHTENHHOCTD
MEXaHUYCCKOI'O ABHMKCHUA. Cucrema otcuéra.

Tpaexkropust

2.1

[lepemenienue, cKOpocTh (CpenHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, MX MPOEKLIUU Ha OCU
CUCTEMBI KOOpJUHAT. Crnoxenne

MIEPEMEIICHUI U CII0KEHHE CKOPOCTEN

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEIHOE JBIKEHUE. I'padpuku
3aBUCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOPEHHH, IIyTH U MIEPEMEILICHUS

MaTepI/IaHLHOI‘& TOYKHU OT BpECMCHU




2.14

CBobOogHOE TajieHne. Y CKOpeHHe CBOOOTHOTO

nmaacHus

2.1.5

KpuBonuueiinoe  nBuwkeHue. PaBHOMepHOe
JIBUYKEHUE MaTepUaIbHOU TOUYKU 1o
OKPYXHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHAas
CKOpOCTb. [epuon u 4acTora.

LleHTpOCTpPEMUTEIBHOE YCKOPEHUE

2.1.6

TexHuueckue YCTpOUCTBA: CIIUJOMETP,
JIBIKCHUE CHApsOB, LICTIIHBIE U PEMCHHBIC

nepeaayn

2.1.7

[TpakTryeckue paboTHI. N3mepenne
MTHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOUIICHUSI MEXy IMYyTSAMH, IPOHICHHBIMU
TEJIOM 32  TIOCJIEJOBAaTe/IbHbIE  PAaBHBIC
IPOMEXYTKH BPEMEHHU IPU PaBHOYCKOPEHHOM
JIBUDKEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hymo. V3yueHne NBIKEHUS IapHKa B BSI3KON
KHUOKOCTH. H3y‘IGHI/I€ JABUXKCHUA TEJa,

OpOILIEHHOTO TOPU30HTAIBHO

22

##HParH# IMHAMUKA

221

ITpyHMn OTHOCHUTEIIBHOCTH Ianmunes.
Ilepsenii  3akoH HeroTtoHa. HMHepumanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cyneprnosunuu

CHII

223

Bropoii 3akoH HproToHa Ui MarepualbHON
TOYKA B MHEPHUAIBHOW CHCTEME OTCYETA
(UCO). Tpermit 3axkoH HeroroHa  ms

MaTCpHAIIbHBIX TOUYCK

224

3aKkoH BCCMUPHOTO TATOTCHUA. Cuna TsHKECTH.

HepBaﬁ KOCMHUUYCCKasd CKOPOCTb. Bec tena

225

Cuna ynpyroctu. 3akoH I'yka

226

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJNBKEHHS M  CHJIa  TPEHUS  TOKOSL.

Koadduuuent tpenus. Cuna cornpoTUBICHUS




IMpUu ABUXKCHUU TCJIA B JKUJKOCTHU WJIN Ia3c

227

[TocTynarenbHoe U BpallaTeNbHOE JABHXKEHUE

a0COJIIOTHO TB épI[Ol"O TCI1a

2238

MOMCHT CHUJIBI OTHOCUTCJIBHO OCHU BpaH.[eHI/IH.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

229

TexHuueckue  yCTpOMCTBA:  IOJUIMITHUKY,

JABMKCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboThl. M3yueHue NBUKEHUS
Opycka TI0 HaKJIOHHOW TIUIOCKOCTH  TIOf
NEHCTBUEM HeCKONbKuX cui. MccnemoBaHue
3aBHCHUMOCTH CHJI YIPYTOCTH, BO3HUKAOIIUX
B JehopMUpyeMON MpPY>KUHE U PE3UHOBOM
oOpasiie, OT BeIWYMHBI HX JAedopMarui.
HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

23

##H#Par###3AKOHBI COXPAHEHNM B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepualibHbIX To4ek. Mmmynbc cuiiel u
M3MEHEHUE UMITYJIbCa Tea
3 3akoH coxpaHenuss ummnyiasca B HCO.
o PeaxTnBHOE OBMKEHNE
2.3.3 Pabora cubl
234 MOITHOCTh CHIIBI
535 Kunernueckas sHeprus MaTepualbHOU TOUYKH.
o Teopema 0 KHHETUYECKON PHEPTUU
[TorenumansHas sHeprus. [loTeHuumanbHas
236 SHEprus yIpyro neGpOopMHUPOBAHHOM
o npyxuHbl. [loTeHuuanbHas dHeprusi Tena
BOJIM3U MOBEPXHOCTU 3eMITH
[loTeHnManbHbIC W HENOTCHIIUAIBHBLIC CHIIEL.
537 Cesi3p  pabOTBI HEMOTEHIMAIBHBIX CHI C

N3MCHCHHEM MEXaHNIECKOM OHECPruun

CUCTEMBI TeJL 3aKoH COXPaHEHHUS




MEXaHUYECKON SHEPTUU

2.3.8 VYipyrue u Heynpyrue CToJIKHOBEHUS
3.9 TexHu4yeckue yCTpOMCTBA: IBHKCHHUE PaKET,
o BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[TpakTiueckne paboTel. M3ydeHwe cBs3M
5310 CKOpOCTEH Te€l IPU HEYIpyroM yjape.

HCCJ’IGI[OB&HI/IG CBsA3HU pa6OTBI CHJIbI C

H3MEHEHHEM MEXaHHYECKOU OHEPTrUU TCl1a

MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUNKA

3.1

###Par###OCHOBBI MOJIEK Y JISIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-
KUHETHYECKON TEOPHH. BpoyHoBckoe
neuxenue. uddysusa. Xapakrep IBUKEHUS U

BSaI/IMOIIef/'ICTBI/ISI qacCTull BEIICCTBa

3.1.2

Mopgenu CTpoeHuss Ta30B, KUAKOCTEH U
TBEPIBIX Ten UM  OOBSICHEHHUE  CBOWCTB

BCIICCTBA HA OCHOBC 5THUX MO)IGJ'IGI‘/'I

3.13

Macca MOJICKYII. KonuuectBo BCIICCTBA.

[TocTostHHast ABoragpo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.1.5

Mounenb UIEeaTbHOTO rasa. OcHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOpHUU UCATIBLHOIO ra3a

AOGconoTHas TeMIiepaTypa Kak Mepa cpeiHei
KMHETUYECKOW 3HEPTUU TETJIOBOTO JIBHKEHUS

yactull ra3a. [llkana remneparyp Kenbuna

VYpaBuenne Knanelipona — Menneneesa.

3akoH JlaapToHa

I"azoBbIe 3akoHBI. M30mponeccsl B U€aaTbHOM
ra3€¢ C IMOCTOAHHBIM KOJIMYCCTBOM BECIICCTBA.

u30TepMa, H30xopa, nzodapa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

6apometp




3.1.10

[Tpaktuyeckue paboTsl. M3mepenue macchbl
BO3JyXa B KJIacCHOW KoMHare. Mccienosanue
3aBUCUMOCTH MEXy lTapaMeTpaMu COCTOSHUS

Pa3peKEHHOTO Tra3a

32

OCHOBbI TEPMOJIMHAMUKHA

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHHsA
DHEPIrUs TEPMOJMHAMMYECKOM CHUCTEMBI H

CII0CO0BbI €€ U3MEHEHUS

322

KonngectBo Temnotel u pabota. BHyTpeHHSs

SHEPIHA OAHOATOMHOI'O UACAJIBHOI'O Ira3a

323

Buael Termonepenauu: TEMIONPOBOJHOCT,
KOHBEKIMA, U3JIydeHHe. TermoéMKOCTh Tena.
YiaenpHas TEINIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI ITPH TCIIOIICPEAAUC

324

[IepBbIii 3ak0H TepMoAMHAMUKU. | [puMeHenue
IIEPBOTO 3aKOHA TEPMOJIMHAMUKHI K
uzonporeccam. ['padudeckas nHTEpIpeTAIHS

paboThI raza

325

TermoBble mamuHbl. [IpuHIUMIBL JEWCTBUA
TerioBbIX MamuH. [IpeoOpa3oBanus sHEpruu
B TemwioBbix  MammHax. Koadduuuent
nonesHoro geiicteust  (manee —  KIIM)

ternoBoil mammHbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MIpUPO/IE.
Temnoswie JIBUTATEIIHN. OKoI0rnIecKre

Hp06J'ICMBI TCIUIOOHCPICTUKU

3.2.7

TexHuueckue YCTpONCTBA: JIBUTaTeIb
BHYTPEHHETO CropaHus, OBbITOBOI

XOJIOAUJIbHUK, KOHAUIITUOHCD

3.2.8

[TpakTuueckue pabotsl. 3MepeHue yaenbHoM

TEIUIOEMKOCTH

3.3

##HPar####AI'PEI’ATHBIE COCTOAHUA BEHLIECBA. ®A30BBIE

INEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHaeHcamus. Mcrnapenue
u KUIIEHHE. VY nenbHas TEeII0Ta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphl

KHUIICHUS OT JaBJICHUA

332

AOCOIIOTHAS M OTHOCUTENbHAS BJIAKHOCTD

BO3Ayxa. HachllieHHbIi nap

333

Teépnoe TEJIO. Kpucrammueckue u
amMophHbIe Tema. AHU3ZOTPONHUS  CBOWCTB
KPHUCTAJLJIOB. Kunkue KPHUCTAJLIBL.

CoBpeMeHHbIE MaTepUabl

334

IInaBnenue wu KpucCTaJuIn3arus:. Y nenbHas

TCIJI0TA I1JIaBJICHHUA. Cy@]’[HMaHHfI

335

ypaBHCHI/Ie TEII0BOro Oajanca

3.3.6

TexHudyeckne yCTpPOWCTBA: THUIPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOIMH
IIOJIy4EHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

IIpakTnyeckue paboTHI. H3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOJJUHAMUKA

4.1

H#HHHPar# O JIEKTPOCTATUKA

4.1.1

OnexTpuzanys Tei. DJIeKTpUIecKui 3apsa. [IBa

BU A SJICKTPUICCKUX 3apAa0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPUKU nu

MOJTYTTPOBOTHUKHU

4.13

3aKOH COXpaHEHHsI IEKTPUUECKOTO 3apsa

4.14

BsaumopeiictBue 3apsanoB. 3akoH Kynona

DneKkTpuuecKkoe roJe. HanpsxénnocTts
JIIEKTPUYECKOTO TIOJIAL. [TpuHnmn
Cynepno3unuu. JIuHMM  HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

PaGora cmi  3J€KTPOCTATHYECKOTO  TIOJIS.

ITorenmnuan. PazHocTh MOTEHITNAIOB

4.1.7

HpOBO,Z[HI/IKI/I U OUSJICKTPUKKU B MOCTOAHHOM




SJICKTPUICCKOM I10JIC. ILI/IBJIGKTPI/I‘-IGCKaSI

IIPOHUIIAEMOCTh
DNEKTPOEMKOCTb. Konpnencarop.
4.1.8 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCATopa.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
TexHuueckue  ycTpoOHCTBa:  AJIEKTPOCKOII,
419 ANEKTPOMETpP, BJIEKTPOCTATHYECKas 3alluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIIEHCATOD,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [IpakTrueckune paboThLI. H3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCATOpPa

4.2

HHHPar##H#TIOCTOSIHHBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JIMYHbLIX CPEAX

4.2.1

YcnoBus CYIIE€CTBOBAHUA IIOCTOSHHOI'O
SJICKTPHUYCCKOI'O TOKaA. Hcrtounuku Toka. Cuita

ToKa. I1oCTOSHHBIN TOK

422

Hanpsokenue. 3akon Oma 11 yyacTka 1enu

423

DJNEKTPUYECKOE CONPOTUBIICHUE. Y ICIBHOE

COIIPOTUBJICHUEC BCIICCTBA

424

HOCJ’IGI[OB&TCJ'IBHOC, napajiIieJIibHOC,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

Pabota snexkrpudeckoro toka. 3akoH Jlxoyms

— Jlenna

4.2.6

MonIHOCTb QJICKTPUYICCKOTO TOKA

4.2.7

anekTpoaBrkymas cuna (mamee — DJC) u
BHYTpPEHHEE CONPOTHBIIEHHE MCTOYHHMKA TOKA.
3akoH Owma s TonHOM  (3aMKHYTOM)

BHeKTpH‘{CCKOﬁ OCIIN. KOpOTKOe 3aMBIKaHHUEC

4.2.8

DJIEKTpOHHAsA MPOBOJMMOCTh TBEPABIX
METAJJIOB.  3aBUCHUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPATYPBL.

CBepXIpoBOIUMOCTh

429

OnexTpuueckuii Tok B BakyyMme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TomynpoBoauuku. CoOCTBEHHAs! U PUMECHAS
MIPOBOJIMMOCTh TOJYNPOBOAHUKOB. CBOMCTBa

p-n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpU4YeCKUd  TOK B DJIEKTPOJIMTAX.
DNeKTpOIUTHYECKAs JMCCOLUALINS.

DNeKTPOIn3

4.2.12

DNEeKTPUUECKUA TOK B ra3ax.
CaMOCTOSTENBLHEIE M HECAMOCTOSTEILHBIA
paspsia. Pa3nuyHbie TUIBI CaMOCTOSITENBHOTO

paspsaa. Monuus. [Tnazma

4.2.13

Texnuyeckue  ycTpOHCTBa: amIiepMmerp,
BOJBTMETP, pEOCTaT, HCTOYHUKH  TOKa,
AJIEKTpOHArpeBaTeIbHbIE pruOOpHI,
AIIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBIN WO,
TEPMHUCTOPHI u (boTOpE3nCTOPHI,

HOHYHpOBOI[HHKOBBIﬁ Au04, raJlbBaHUKa

4.2.14

[TpakTyeckue paboTHI. N3zyuyenne
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa U €r0O
BHYTpPEHHEro comnpotusieHus. Habmonenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pasaeJia 3JIeMEeHTAa

IIpoBepsiemble 3J1eMEHTHI CO/IePIKAHUS

4

OJIEKTPOJJMHAMUKA

##HHPartH#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MUHAYKLMA

4.3.1

IlocrossHHBEIE Maruuthl. B3amMmojaelcTBue

IOCTOAHHBIX MAarHUTOB

4.3

432

MarnutHoe mone. BekTtop MarHUTHOM
uHAyKIMM.  [lpyuHmMn — cynmepnos3unmi.
Jlunun marnutHOM wuHAykuuu. Kaprtuna

JMHUA ~ MarHUTHOM  MHAYKLHMH  TIOJISI




IIOCTOAHHBIX MarHuTOB

MarsnuTHOEe 10JI€ HPOBOJHHMKA C TOKOM.
Kaptuna nuHUI 10N [JUIMHHOTO IPSMOTO

IMpOBOAHHWKA MW 3aMKHYTOI'O KOJBLICBOI'O

433 MPOBOJAHMKA, KATyIIKU C TOKOM. OmnbIT
Opcrena. BzaumopaencTBue npoBOJHUKOB C
TOKOM
434 Cuia Amriepa, €€ MOJyJIb U HallpaBJICHHE
Cuna JlopeHnua, e€ MOyJib U HAIIPABJICHHE.
JB>KeHHE  3apsUKEHHOM — 4YacTULbl B
435 OHOPOJHOM MAarHMTHOM moie. PaGora
cuiibl JIopenua
43.6 SIBiieHUE DIIEKTPOMArHUTHOW UHIYKIIUH
437 IToTok BekTOpa MarHUTHOM UHAYKIIMU
O/1C nnaykuuu. 3aK0H IEKTPOMArHuTHON
4.3.8 nHaykiuu Papajes
BuxpeBoe »snextpuueckoe mnome. I/C
WHIYKIIMA B TPOBOJAHHUKE, IABMKYIIEMCS
439 MOCTYIATENbHO B OJTHOPOJTHOM MarHUTHOM
nosue
4.3.10 [TpaBuno Jlenua
NHayKTUBHOCTD. SIBIEHHE CAaMOUMHIYKIUH.
4311 O/C camonHAyKIMH
DHeprusi MarHUTHOTO TOJSI KAaTYIIKU C
4.3.12
TOKOM
4.3.13 OJIEKTPOMArHUTHOE TI0JIE
TexHUuecKkue YCTPOMCTBA: IOCTOSIHHBIE
MarHmrhbl, AJNIEKTPOMArHHUTHI,
4.3.14
AJIEKTPOIBUTATENb, YCKOPUTENH
AJIEMEHTAPHBIX YACTUI], UHTyKIIHOHHASI TIEYb
[TpakTnueckue paboThbI. N3yuenue
4315 MarHMUTHOTO TOJII KaTYIIKA C TOKOM.

UccnenoBanne  ngelicTBUA  ITOCTOSHHOI'O

MarHurTa Ha paMKy ¢ TokoM. MccnenoBanue




SIBJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIUA

KOJIEBAHUA U BOJIHbI

5.1

##HPar#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEFAHU A

5.1.1

Komnebarensnas  cucrema.  CBoOOIHBIE
konebOanus. ['apMoHMYeckue KoeOaHus.
[lepyon, wyacrora, ammuTyaa u (dasa

KoJebauuit

5.12

[Ipy>kuHHBIA MaATHUK. MaTemMaTH4YeCKU

MassTHHUK

5.1.3

YpaBHEHHE TapMOHHYECKUX KOJICOAHUM.
Kunemarnueckoe u OUHAMHYECKOE

OIUCAaHME KOJIE0ATENHHOTO IBKEHUSA

5.14

[IpeBpamenue SHEPruu npu
rapMOHHYECKHUX KOJICOAHUSX. CBs13b
aAMIUIATYIBI KOJIeOaHU HCXOIHOU
BEJIMYUHBI C aMIUIUTYAaMHU KOJeOaHuil e

CKOPOCTH U YCKOPEHHUS

5.1.5

Konebarenbupiii  koHTyp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIC KoJIeOaHMs B
U/IeaIbHOM  KOJIeOaTelnbHOM  KOHTYpe.
AHanorus MeXIy MeXaHMYeCKUMH W
AIIEKTPOMAarHUTHBIMA KOJICOAaHUSMHU.

®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA SHEPruu B HACAIIBHOM

K0J1e0aTeIbHOM KOHTYpe

5.1.7

BbIHY)XIeHHbIE MEXaHUYeCKHUEe KOJeOaHusl.
Pe3zonanc. Pe3zonancHas KpHBas.
BeiHy)X1eHHBIE AIIEKTPOMArHUTHbBIE

KoJeOaHusl.

5.1.8

Ilepemennblii  TOK.  CHHyCOHMITANBbHBIN

IIEPEMEHHBIHN TOK.

5.1.9

MOIIHOCTH MIEPEMEHHOTO TOKA.
AMIUIMTYIHO€ U JEHUCTBYIOIEEC 3HAYCHHUE

CHJIBI TOKA W HAITPSIPKCHUSA




5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaya
U MOTpeOseHHe 3JIEKTPUUYECKONH SHEPIUH.
OKOJIOTUYECKUE PUCKU IIPU IPOU3BOJCTBE
AIEKTPUYECKON SHEPIruu. Kynberypa
MCII0JIb30BaHUs ANEKTPO3HEPTUU B

HOBCEIHEBHOMN KU3HU

5.1.11

TexHuueckue yCTpoMCTBa: ceicmorpad,
ANEKTPUUECKUI 3BOHOK, JIMHUAA

alIeKTponepeaay

5.1.12

[Ipaktnueckue pabdotel. HccnenoBanue
3aBHCHUMOCTH MEpHOJa MalbIX KojeOaHuil
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LEeNU U3 IOCIEN0BATENbHO COEAUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3UcTopa

52

##HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi.  Ilepuog.  Ckopoctb
paclpocTpaHeHUsT W JJIMHA  BOJIHBIL

HonepeqHHe U ITPOAOJBbHBIC BOJITHBI

522

###Par### VnreppepeHumst u qudpaxius

MEXaHHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. I'poMKOCTBH 3ByKa.

BeicoTa Tona. TemOp 3Byka

524

DONEeKTPOMAarHUTHBIE  BOJHBL. Y CIIOBHS
M3JIy4EHUSI  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuentanusa BektopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKYyMC

5.25

CBoiicTBa  DIIEKTPOMArHWUTHBIX  BOJH:
OTpaXXEHHE, MPEIIOMIICHUE, TOJIApU3aIys,
mudpaxius, uHTephepeHuus. CKoOpocTh

SJICKTPOMArHMTHBIX BOJIH

5.2.6

Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne »IEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[IpuHUMIIBI paguOCBs3UM U TEIEBUIACHUS.
Panuomnoxarus. DIIEKTPOMarHuTHOE

3arpsi3HEHNE OKPYXKAKoIIeH cpebl

5.2.8

TexHu4ecKkue yCTPOMCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YIBTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE U MEAMIIUHE,
pamap,  paguONpPUEMHMK,  TEIEBHU30D,

aHTeHHa, Tenedon, CBY-neup

53

#HH#Par#HOIITUKA

5.3.1

[IpssmonuHeitHOe pacnpocTpaHeHue cBeTa

B OHOPOJHOM cpeze. JIyu cBera

5.32

OtpaxxeHue cBeTa. 3aKOHbI OTPa)KEHUS
cseta. [loctpoenne n300paskeHuid B INIOCKOM

3epkaie

533

[Tpenomiienue cBeta. 3aKOHBI IPETOMIICHHS
CBeTa. AGCOIOTHBII MI0Ka3aTellb

IIPEIOMIICHUS

5.34

ITonHoe BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIl yroyl NMOJHOIO BHYTPEHHETO

OTPAKEHHUS

535

Hucnepcus  cBera. CHOXHBIA  COCTaB

oemoro ceera. [{Bet

53.6

Cobuparoriue ¥ paccerBaroOIUe JHH3BI.
Tonkas nuH3a. DOKYCHOE pacCTOSHUE U
OIITUYCCKas CHhlJia TOHKOH JIMH3BI.
[TocTpoenue n300paXkeHn B COOMPAFOIIIIX
U paccenBalomux JuH3ax. Dopmyna
TOHKOW JHWH3BLL. YBEJIWYeHHE, JaBaeMoe

JIMH30H

5.3.7

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON

OIITHUKHA

5.3.8

Wntepdepenuuss  cBera.  KorepeHTHbIE
UCTOYHUKH. VYcenosus HaOJII0IeHUS
MaKCUMYMOB U MUHHMYMOB B

UHTEeP(PEPEHIIMOHHON KapTUHE OT JBYX




CI/IH(l)a3HBIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  udpakinuonHas

pCHIéTKa. VYcnoBue Ha6J'IIO,Z[eHI/IH T'JIaBHBIX

5.3.9 MaKCUMYMOB npu MagCHUNA
MOHOXPOMAaTHUYECKOTO cBeTa Ha
TU(GPAKIIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus cera
TexHuueckne yCTpPOMCTBA: OYKH, JIyIa,
doroanmapar, NPOSKIMOHHBIA ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
ONTHKA, T PaKITUOHHAS pemérka,
TIOJIIPOU/T
[IpakTnueckune paboTHI. H3zmepenne
5312 nokazatensi npenomsieHus. MccnenoBanue

CBOMCTB  HW300pa)kKeHHMH B  JIMH3aX.

Hab6nronenue nucnepcuu ceera

BJIEMEHTbI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

6.1

I'paHnuIBI TIPUMEHUMOCTH  KJIACCHYECKOU
MEXAHUKHU. Ilocrynarst TEOpUU
OTHOCUTEIIBHOCTH: MHBAapUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTCIIbHOCTHU OHHIITEHHA

6.2

OTHOCHTENHHOCTH OOTHOBPEMCHHOCTH.
3aMe}1J'I CHUC BPEMCHU W  COKpALICHUC

JJIMHBI

6.3

DHeprusi ¥ UMIYyJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3p Macchl C SHEPrUeil U UMITYJIbCOM
CBOOOMHONM 4acTUIBl. ODHEpPrusi MOKOs

¢BOOOIHOI YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

#H#Par###JIEMEHTBI KBAHTOBOM OITHUKH

7.1.1

®otonsl. Popmyna [lnmanka cBsi3u sHEPrUU
¢doToHa ¢ ero yacroro. OHeprus u

UMITYJIBC (JOTOHA




7.1.2

OtkpeiTHE U uccrenoBanue Gotorddexra.

OIBITEI AlT. Cronerosa. 3aKOHBI

dotorddexra

7.1.3

YpaBHeHue OHHIITEHHA IS

dotorddekra. «KpacHas TpaHHUIIa»

doroaddexra

7.1.4

Jasnenue ceera. Onbitel [1.H. JleGeneBa

7.1.5

XUMHUYECKOE JeHCTBUE CBETA

7.1.6

Texuuyeckne ycTpoicTBa: (HOTO3IEMEHT,
¢doronaTuuK, COJIHEYHas Oarapes,

CBETOAUO

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OTBITE
Pesepdopna no uccnenqoBaHuio CTpOSHUS

aroma. HHaHeTapHaﬂ MOJCIb aTOMa

7.2.2

[Toctynatet bopa. H3znyuenune u
HorIoIeHne  (OTOHOB THpU  IEpexoe
aToMa C OJHOrO YpOBHSA OJHEPIHMM Ha
npyroi. Bunel ciektpoB. CrieKTp ypoBHEN

9HEPTHUU aTOMa BOAOpOAa

723

BonHoBEIEe cBoMicTBa 4acTull. BOJHEBEI 1€
Bpoiins. KopmyckynsipHO-BOITHOBOM
nyamusM.  Jludpakius SIEeKTpOHOB Ha

KpHUCTaJax

7.2.4

CnoHTanHOE BBIHYXXJICHHOC H3JTYUCHHC.

VY CeTpoicTBO U TPUHITUT paObOTHI Jiazepa

7.2.5

TexHUYecKrne yCTpPOMCTBA: CHEKTPATbHBIN
aHanu3 (CMEKTPOCKOI), Jlazep, KBAaHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktnyeckne  pabotel.  HaOmronenue

JIMHENYaTOro CeKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Meroasl HaOMIOAGHUS M PETHCTPAILUH

9JICMCHTApPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PAaAMOAKTUBHOCTU.  OMbBITHI
Pesepdopna mo ompenereHuro cocraBa
paguoakTUBHOTO wu3iMydeHus. CBoiicTBa
anbda-, 6era-, ramma-u3nydeHus. Biausaue

PaaAOaKTUBHOCTU Ha KNBBIC OPIraHU3MbI

733

OTKpblTHE  TPOTOHAa U HEUTpOHA.
Hyxnonnass monens siapa [eiizenbepra —
NBanenko. 3apsia sapa. MaccoBoe 4mCIIO

sapa. M3otormsl

7.3.4

Anbda-pacnai. DNEeKTPOHHBIN u
MO3UTPOHHBIA  OeTa-pacmaj. lamma-
U3JIyYyEHHUE. 3aKkOH  PaJMOaKTUBHOTO

pacnana

7.3.5

OHeprusi CBA3M  HYKIOHOB B  SjIpe.

Snepusie cunbl. [ledext maccsl sapa

7.3.6

Snepuble peakuuu. JlenmeHune W CUHTE3

aep

7.3.7

SAnepHsiit peaxrop. TepmosinepHbIit
cuHre3. IlpoOneMbl W  MepCHEKTUBBI
AIEPHOM  DHEPreTHKU. OKOJIOTHYECKUE

ACIEKTHI SIICPHON YHEPIeTUKHU

7.3.8

9J'IeMeHTapHBIe YaCTHIIBI. OTKpBITI/Ie
MMO3UTPOHA. CDYHI[aMCHTaJ'IBHBIC

B3aMMO/ICHCTBUSA

7.3.9

TexHuyeckue  yCTpOMCTBA:  JIO3UMETP,
Kamepa BuibcoHa, sIepHBI  peakTop,

aroMHas bomba

7.3.10

[TpakTnueckne pabotel. MccnenoBanue
TPEKOB YaCTUIL (o TOTOBELIM

doTorpadusam)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro ueba. Co3Be3aus, sipkue

3Bé3Z[BI, IJIaHCTHhI, X BUANMOC IBHIKCHHUC

8.2

Comgeuynass cucreMa. llmaHeTsl 3eMHOM




IPYIIIBL. [1naHeTbI-ruranThbl u  ux
CIyTHHUKH, KapJIMKOBBIC IUIaHETHL. Maible

Testa COMHEUYHOM CHCTEMBI

8.3

Comunie, dorochepa u  armocdepa.

CoHevyHast akTUBHOCTD

8.4

Ucrounuk sneprun CosHua U 3BE311

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pajuyc, TeMIeparypa,
150:¢ B3aUMOCBS3b. Juarpamma
«CTIEKTPAIbHBI KJACC — CBETUMOCTBHY.
3BE31pl IJIABHOM  I10OCIJIEIOBATEIHHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB) JUIA

3BE3]1 TJ1aBHOU IIOCIACA0BATCIIbHOCTHU

8.6

#i#HtPar##H#BuyTpenHee cTpoeHue 3BE3.
CoBpemeHHbIE MpEICTaBICHUS 0
poucxXokaeHu U 3Boitounu ConHia u

3BE3. DTaIlbl JKU3HU 3BE3]T

8.7

Mneunsii  Ilyre — Hama [anakrtuka.
CnupanbHass  cTpykTypa  [amakTukwy,
pacnpeneneHue 3BE3J, Ta3a U IbBUIM.
ITonoxxenne wu gBuxenne ConHua B
lamaktuke. Ilmockas wu  cdepuueckas

noacucTeMbl [ anakTuku

8.8

Tuner ramaktuk. Paguoranaktnkn #

KBa3apbl. UEpHBIE IBIPHI B sipax TalakTHUK

8.9

Bcenennas. Pacmupenue  BceneHHOM.
3akon XaO0Oma. Pasz0Oeranne rajlaKTHK.
Bospact u pamuyc BcenenHoil, Teopus
bospmoro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usnyyenue

8.10

Macmtabnass ~ ctpykrypa  BceneHHoi.
Meraranaktuka. Hepeménnbsie npoOiembl

ACTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPChbI CETHU

HUHTEPHET
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