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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHEero ooumiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3yibTaTaM OCBOSHUS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeacTtaBieHHbBIXx B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHS W KOHICMIWU TMPENOJaBaHus Yy4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparum,
pean3yIoNrX OCHOBHBIE 00pa30BaTeIbHbIE TPOIPAMMBI.

Copepxanue mporpaMMbl Mo (hU3MKE HaMpaBlIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTuHBI MHpa oOydvaromuxcs 10-11 kmaccoB npu o0yyeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpamMma o ¢usnke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k TUTaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeaMETHBIM
pe3ynbTataM OOy4eHHMs, a TakKK€ YUHUTHIBAET HEOOXOAMMOCTh pPEaTu3allii MEXIPEIMETHBIX
cBsi3el (M3MKM C €CTECTBEHHO-HAYYHBIMH Y4E€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4YeHUs (U3UKU HAa YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (U3MKH: JMYHOCTHBIE, MeETalpeAMETHbIE, IpeIMeTHble (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

e [UTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3MKHM Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIC PE3YJIbTaThI M0 TO/1aM O0YUYCHHUS;

e cosiepkanue yueOHoro nmpeamera «Pu3nkay 1o rogam o0yueHusl.

dusmKa Kak HaykKa 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIIasi B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KalolleM MUpE.
[konpHBI Kypc (U3MKH — CHCTEMOOOpa3yIOIUi MJisi E€CTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
IPEMETOB, MTOCKOJBKY (PH3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHHM, U3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
NpUMEHEeHHe (U3NYECKUX 3HAHUU OmpelessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJYYEHHUS HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUN
MPUMEHSTh HayYHbII METO/1 TO3HAHUS MPU BHIMOJIHEHUH UMHU YUE€OHBIX HCCIIeI0BaHUM.

B ocHOBYy kypca (pu3uKu AJi ypOBHS CpEeIHETo 001Iero oOpa3oBaHMs MOJIO0XKEH P UIICH,
KOTOpPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoesn cenepanusayuu. B cOOTBETCTBUM ¢ HEWl MaTepuan Kypca QU3UKU 00beTUHEH BOKPYT
¢usuueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHWE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE€ peanuzanus mpeanosiaraeT UCIOiIb30BaHUE TYMaHUTapHOTO
noTeHuuana (U3n4ecKkoil HayKu, OCMBICTICHHE CBSA3HM Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKk’Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasiennocmu. Kypc Gu3uku nmpeamnongaraet 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNN U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn »sronocuzayuu peannsyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEpKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyKIeHHs Ppo0IeM panroHaIbHOTO IPHPOJOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3UKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  u3udeckue Teopu (HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpe MOCTPOCHHS
¢usmueckoil Teopuu, poiaM (YHAAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONHCAHHs €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucteMHO-IIeSITebHOCTHBIN NOAX0/] B Kypce (pU3MKn peannusyercst Mpexie BCero 3a CHET
OpraHM3alUH SKCICPUMEHTAIBHON NesATeNbHOCTH oOydatomuxcs. [[ns 6a3oBoro ypoBHS Kypca
(GU3UKKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUCHUYECKUX MPAKTHYECKUX paboT. Brlaenenue B yka3aHHOM IepedHe JabopaToOpHBIX pador,
HPOBOAWMMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OO0pa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHameHus kabuHera gusuxu. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
WCCIICIOBAaHHUS 3aBHCUMOCTEH (M3NYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HPEII0KEHHBIX TUIIOTES.

Bonbmioe BHUMaHKE yIENsAeTCsl pEIICHUIO pacu€THBIX M KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
MO3BOJIAIOIINE TIPUMEHSTh W3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena
Kypca, TaK U MHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesnoB. s KaueCTBEHHBIX 3aad IPUOPUTETOM
SBIIIOTCS 3aJaHusi Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKpY’Kalollel JKWU3HHU, TpeOylolme BBHIOOpAa (U3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpebdoBanusmu DPI'OC COO Kk MarepuaabHO-TEXHUUYECKOMY
oOecrieyeHnI0 y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (M3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHKEH M3ydaThCsl B YCIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIOBHUSX MHTETPUPOBAHHOTO KaOWHETa NMPeJMETOB eCTECTBEHHO-HAYYHOTO KA. B kabnuHere
(bU3UKN TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHITOTHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUYECKHX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
o0opyaoBaHue.

JleMoHCTpannoHHOE 000pyIOBaHHE (OPMUPYETCS B COOTBETCTBHH C IPUHIMIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY NMEPEUUCICHHBIX B MPOrpaMMe 110
¢u3uKe KIIOYEBBIX JEMOHCTPALMN s MCCIEJOBAHUS W3y4YaeMbIX SIBJICHUHW W IIPOLIECCOB,
HIMIIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTopHoe 00opyaoBaHHE ISl YUYCHHYECKHUX MPAKTUUECKHX paboT (opmupyercs B
BU/IC TEMAaTHYECKHX KOMIUJIEKTOB M OOECIIeYMBAETCS B pacyére OJHOTO KOMIUICKTa Ha JBYX
oOyuaromuxcs. Temarndeckrue KOMIUIEKTHI JIabOpaTOpHOro O00OpyNOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BHJIE IN(POBBIX JTa0OpaTOPHIA.

OCHOBHBIMU TIEISIMU U3yUYeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBISIOTCS:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalOUIMXCS K HAaydyHOMY M3YUYECHHUIO

HPUPOJIBI, Pa3BUTHE UX HHTEUICKTYAJIBHBIX M TBOPUECKHUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TNO3HaHUSA H  (HOpMHUpPOBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHNUS K OKPY’KAIOIINM SBJICHUSM;



¢ popmHpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa U3y4YEHHS OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ hopmupoBaHUE YMEHUN OOBSCHATH SIBICHUS C MCIIOJNB30BAHHEM (PU3NUYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeNbCTB;

e hopmupoBaHUE TPEINCTABICHUA O PONU (PU3UKK JUISL Pa3BUTHS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lenel oOecreynBaeTcsi pelIeHHEeM CIEAYIONIMX 3agad B Ipolecce

U3y4eHHS Kypca (pU3UKU Ha YPOBHE CpPEeIHEro o0IIero o0pa3oBaHuUs:

® MPUOOPETCHUE CUCTEMBl 3HAHWK 00 OOmMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HKY ¥ 3JIEMEHTHI aCTPpO(DU3UKH;

e popMupoBaHNME YMEHHMH TNPUMEHSATH TEOPETHUYECKHE 3HAHUS [UIS  OOBSICHCHHUS
busznyeckux SBICHUA B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM XU3HU;

® OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMUHBIX 33/1a4 C SBHO 3aJJaHHON (PU3UUECKON MOJIENbIO,
3a1a4, I0/Ipa3yMEBAIOUIMX CaMOCTOSTENbHOE CO3JaHue (PU3MUECKOW MOMETH,
aJICKBATHOW yCIIOBUSIM 3aJ1a4u;

e IOHMMaHHE (U3UYECKUX OCHOB U MPUHIUIIOB JAEUCTBUS TEXHUYECKUX YCTPOWUCTB M
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

® OBJIaJICHUE METOJIaMU CaMOCTOSATEIBHOTO TMJIAHUPOBAHUS M TPOBEICHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpOpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3/IaHME YCIIOBHM U Pa3BUTHS YMEHUN IIPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPYECKOU
NEeSITeIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypOBEHb) Ha yYpOBHE CpPEIHEro 00Iero odpa3oBaHuUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT
SIBIISIETCS. PEKOMEHJOBAHHBIM, YUYUTENb JIelaeT BBIOOp IMPOBEIEHUS Ta0OPATOPHBIX pPabdOT H
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOINXCA.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usnka u METOIbI HAYYHOTO TO3HAHUSA
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUs OKpy»Karowero mupa. Pomib
HKCIIEpUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue GU3HMYECKUX SBJICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp u mecto u3uku B (OPMHPOBAHMM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHanoroBbie U TU(POBBIC U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTUYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe nBukeHHe. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienue, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoOopAuHaT. ClIoKEHUE MepeMENIeHUN U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPSMOJHMHEHHOE IBMKeHHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepEMEIICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBobogHoe majieHne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.

KpuBonuneliHoe nBwxeHue. J[Br>keHMEe MATepUAIbHOM TOYKM IO OKPY>XKHOCTH C
IIOCTOSIHHOM 110 MOZYJI0O CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yactoTa oOpamieHus. [leHTpocTpeMuTensHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIHUJIOMETpP, IBUKEHUE
CHaps/0B, LICMIHbIE U PEMEHHBIE MEpEIaUH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, UIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSI.

[Tpeobpa3zoBanre ABMKEHU C UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBMXeHUs Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY W TOPU3OHTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHne HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
UccnenoBanue  COOTHOIIEHWS ~ MEXAYy  OYTSIMH,  NOPOWJECHHBIMHM  TEJIOM  3a

MoCieI0BaTeIbHbIE pPaBHbIE TMPOMEKYTKM BPEMEHHU NPU PaBHOYCKOPEHHOM JIBUXKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3ydeHne NBUKEHHUS LIAPUKA B BI3KOU JKUIKOCTH.
Wzydenue nBuxeHus Tena, OpOomEeHHOr0 TOPU30HTAIBHO.
Tema 2. Jlunamuxa

[Tpuniun otHocutenbHOCTH ["anmuiies. [1epBoiit 3akoH HetoTona. MHepimanbHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHmun cynepno3unuu cuidl. Brtopoit 3akoH HeroToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA [t MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buapl Tpenus (mokosi, cKoibkeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuia COmpoTUBIICHUS
NP ABUKEHUH TeJla B )KUJKOCTU UM Tase.

[ToctynarenbHoe U BpamiareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHE: TMOIIIMITHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLMH.

CpaBHeHHE MacC B3aMMOICUCTBYIOMINX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JAeOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHEHHME CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune nBukeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBui paBHOBECHs TBEPIOTO TeEla, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3axomnvl coxpanenus 6 MexaHuke

HNmnynbc MaTepralibHOM TOYKHU (Te€a), CUCTEMbl MaTepUuaibHBIX ToYeK. IMITyIbC CHIBI U
M3MEHEHHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckast 2Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPTUH.

[MotenumaneHas sHeprus. [loTeHIMaNBEHAS YHEPTUS YIIPYTO Ne(hOPMUPOBAHHOHN TPy KHHBI.
[MoTennmansHas 3HEPrHst TeNa BOJIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUN.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon MOTEHIIMATBHON SHEPTHH B KWHETUUYECKYIO i OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol



W3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C W3MEHCHHEM MEXaHWYECKOW JHEPrHH Tella Ha
pUMepe PacTSKEHHS] PE3UHOBOTO JKI'yTa.

Paznen 3. MonekymsipHas pu3uka 1 TepMOIMHAMUKA

Tema 1. Ocrobl MONEKYNAPHO-KUHEMUYECKOU MeopUun

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Quddys3usa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElleCTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyid. KomnuecTBo BeliecTsa.
[TocrossnHast ABorazpo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UlealbHOTO Tra3a. AOCONMIOTHAas TeMmIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JABWKEeHHMS dactul Tra3a. lllkama temnepatryp KenpBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
u30x0pa, n3obdapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpadum MoJeKy
OPraHUYEeCKUX COCIAUHECHUM.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHSL.

Mogens onbira IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOACHCTBUS.

Mopaenb, HUTFoCTpUpYIOIIAsl IPUPOLY IABJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHL, MJUTFOCTPUPYIOLME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpenenenne Macchl BO3/yXa B KJIACCHOW KOMHATe€ Ha OCHOBE HU3MEpeHHi 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocrosbl mepmoOuHamuKu

TepmoauHamuueckas cucremMa. BHyTpeHHss dHEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3MeHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0JHOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIyUeHHUE. Y I€TIbHas
TEII0EMKOCTB BellecTBa. KoMmuecTBO TEIUIOTHI IPU TEIIoNepeiade.

[lonarue 06 anmmabatHOM mpouecce. I[lepBbiii 3akoH TepMmoauHamuku. [lpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHamMuki. HeoOpaTuMOCTh IPOIIECCOB B MPUPO/IE.

Tennobie MamuHbl. [IpuHIMIBL 1eficTBUS TemTOBbIX MamuH. [Ipeobpa3zoBanus sHEprun B
TEIUIOBBIX MamuHax. KoadduimeHT none3Horo neicTBus teraoBod mamuHbl. [ukn Kapao u
ero Kod(pPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MPOOJIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHUIIMOHED.



Jlemoncmpayuu

W3MmeneHne BHYTpeHHEW SHEPrHM Teia IMPH COBEPLUICHUHM palbOThI: BBUIET NMPOOKU W3
OYyTBUIKH IO/ JCHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JAaTyYHHOH TpyOKe MyTEéM
TpeHus (BUICOAEMOHCTPAITNSA).

H3meHeHne BHyTpeHHEHN 3HepTruu (TemMrepaTyphl) Tella Ipy Teruionepeaaye.

OmnbIT M0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3Mepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eewyecmea. Pazosvie nepexoovl

[TapooOpazoBanne u kKoHjeHcanus. Mcmapenne U kureHue. AOcomOTHass U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachlmeHHbIi nap. Y aenbHas TemioTa napoodpa3oBaHus.
3aBUCUMOCTB TEMIIEPATYpPbl KUIICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannmueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBneHue m Kpucramimzauus. YIenbHas
TeruioTa miasineHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHuyeckue ycTpoWcTBa M IPAKTUUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOIY4YEHHsS COBPEMEHHBIX MAaTepUajJoB, B TOM  4YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUM.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmionenue HarpeBaHus 1 MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DnexTpoauHamuka

Tema 1. dnexkmpocmamuxa

ONeKTpu3anus TeJl. OJIEKTpUYECKUd 3apsna. JlBa Buaa SIEKTPUYECKUX 3apsIo0B.
[IpoBOIHUKY, TUBIIEKTPUKH U MOTYIPOBOAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsija.

B3aumopeiicteue 3apspoB.  3akoH  Kynona. TodeuHbIl  21€KTpUYECKHH — 3apsil.
Onexkrpuueckoe nose. Hanpsok€HHocTh 3nekTpuueckoro noss. [lpuHuun cyneprno3unuu
3JEKTPUYECKUX NoJIeH. JINHUM HAanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatudeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY M INUANEKTPUKH B 3JIEKTPOCTATHUECKOM MoJI€. [Iu3nekTpuieckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DJIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsAYKEHHOI0 KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIBHBIN
anmnapar, CTpyHHBINM IPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIEeKTpOoCTaTUYECKas 3allHTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOMAAW  IUIACTHH,
pacCTOsTHUSA MEXKy HUMH U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosnnwlil 21ekmpudeckuti mox. Toku 6 paznuynvix cpeoax

DNEKTPUUECKUI TOK. Y CIOBUS CYILIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOUHUKHM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa Lenu.

DIEKTPUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHoOE, NapajlieNbHOE, CMEIAHHOE COCIMHEHHE MPOBOAHUKOB.

PaGota snexkrpuueckoro Toka. 3akoH Jxoymis—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DIIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE CONTPOTHUBIICHHE MCTOYHHKA TOKA. 3akOH OMma 1
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoi nenu. KopoTkoe 3aMbIKaHueE.

DJNEKTPOHHAs MPOBOAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MomynpoBogauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHIL.

DJIEKTPUYECKUI TOK B PACTBOpPAaX M pacIjiaBax 3JIEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JICCcOLMaNus. DIEKTPOIU3.

DneKTpUuuecKuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MomHus.
[Lnazma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPBI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HaAPsSHKEHMS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIAIN
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenraHHoe CoOeTMHEHUE TIPOBOJHUKOB.

[Ipssmoe m3MepeHHe 3IEKTPOIBMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajdbBaAaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMKYLIEH CHJIBI  HMCTOYHHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6mronenue anexTposusa.

MexipeamMeTHbIE CBSI3H

N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C Y4ETOM
COJIEp’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMud MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHHSL:
SIBJICHWE, HAy4YHBIA (akT, TUMOTe3a, (U3NYecKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKUOUs, mapabdora,
runepooia, ux rpagKa ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIINHN: CUHYC, KOCUHYC, TAaHTEHC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHl M HMX MPOSKIMH HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocmoc, TermtooOMeH
JKUBBIX OPTaHU3MOB (BHJIBI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), STIEKTPUICCKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH W Ta30B, d3JIEKTPUUYECKUE
CBOWCTBa METAJNIOB, JIEKTPOIUTHYCCKAS TUCCOLIMAIIUS, TaTbBAaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAaHEHHUs HMIIyJIbca B TEXHUKE (pakerta,
BOJOMET W Jpyrue), JBUTATENb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITUOHEDP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MATEPUAIOB, B TOM UYHCIIE
HAHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM TpPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DnexTpoauHamuka

Tema 3. Maenumnoe none. IneKmpomacHUmMuas. UHOYKYusl

ITocTossHEBIE MarHuThl. B3amMognelcTBHE ITOCTOSHHBIX MAarsuToB. MarHuTHOE IIOJIE.
Bektop marauTHOM nHAyKIUU. [[pUHIUIT Cynepno3uliui MarHUTHBIX MOJed. JINHUM MarHUTHOM
uHaykuud. KapTrHa mTuHui MarHUTHOM MHTYKIIMU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI WHIYKUMA MarHUTHOTO MOJIA
JUTMHHOTO TIPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHWKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzanmoieicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynab M HampaBiaeHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJTHOM MarHuTHOM mojie. PabGota cumsl JIopenma.

SIBieHME HIEKTPOMArHUTHOM WHAYKUMH. [lOTOK BekTOpa MarHUTHOW MHAYKIWH.
DIEKTPOABUKYILAS CUIIA MHIAYKIUU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anekTpuueckoe mojie. DIEKTPOABMKYILNAS CUJIA WHIAYKUWUA B TMPOBOJHHKE,
JIBUKYIIIEMCS TTIOCTYIATEeIbHO B OJTHOPOJHOM MAarHUTHOM TOJIE.

[TpaBuio Jlenua.

NHnykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOIBHKYIIAs CHUJIa CAMOUHTYKIIUH.



DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue YCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUII, UHAYKIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MArHUTHBIM MOJIEM.

JIvHUYM MHIYKIIMY MarHATHOTO TIOJISI.

B3anmoaeiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIIUH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYIIEH CHUIIbl MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yydeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue sBiIeHUS 3IEKTPOMAarHUTHON MHTYKIIUH.

Paznen 5. Konebanus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubie Ko1eOaHus

KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYECKHMe KoyiebaHusa. [apmMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryga u ¢asza kojieObanwit. [IpyXKMHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX KojeOanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KoneGatenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHUS B HA€aIbHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIY MEXaHWYeCKUMU U DJIEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpAaHEHHs PHEPTUU B HJICAUILHOM KOJIEOaTEIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojeOaHUAX. BbIHYKIeHHbIE MEXaHUYeCKHUe KoJeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennsiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYJHOE U AEUCTBYIOLIEE 3HAUEHNE CUIIbI TOKA U HAPSYKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPEOJCHUE BICKTPUUYCCKON IHEPTHUHU.
OKOJIOTMYECKHME PHUCKM TPU MPOU3BOACTBE dieKTpodHepruu. KynbTypa ucnonb3oBaHus
AJIEKTPO3HEPTUU B IIOBCETHEBHOM JKU3HH.

TexHudeckue YCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeNbHOW cUCTEMBI (TPYKUHHBIN WIIM MaTeMaTUYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIHA.

Pe3onanc mpu mocnenoBaTelbHOM COEIMHEHUU PE3UCTOPa, KATYHIKM MHAYKTHBHOCTH U
KOHJIEHCATOPA.

Mogenb TUHUU 3JEKTPOIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KoJieOaHUH Tpy3a Ha HUTU OT JIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue mnepeMEHHOro TOKAa B 1€MW U3 TMOCIEAOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 51eKmpomMacHumHble 80JHbl

MexaHn4deckue BOJHBI, yCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mpomosnbHble BONMHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHSI W3JTyYEHHUS DJEKTPOMAarHUTHBIX BOJIH. B3aumHuas
opueHTanus BekTopoB E, B, V B anextpomarHutHO# BoiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXeHHeE, IMpelloMIIeHre, moispu3anus, audpakmus, wuaTepdepenuus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3IeKTPOMAarHUTHBIX BOJIH. [IpriMeHeHHEe 37eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUUNBI paIuOCBS3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycCTpoOICTBa M NMPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHble MHCTPYMEHTHI,
yIbTPa3BYKOBAsl JIMArHOCTHMKA B TEXHMKE W MEIULIMHE, pajap, pPajHuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE MONEPEUHBIX U MPOAO0IbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHuu u UG paKiini MeXaHUIeCKUX BOJIH.

3BYKOBO pe30HAaHC.

Habmiogenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOM M YacTOTOH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpak€HUE, IMPEJIOMIICHUE,
noJsipu3anus, Audpakius, UHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJHOPOJHOM Cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomiienne cBeTa. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIM  IOKa3areib
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yrojg MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Hucniepcus cBera. CloxxHbIH cocTa 6eoro csera. Lper.



ColOuparonue W paccewBaroIIuMe JIUH3bL. ToHKas auH3a. DOKYyCHOE paccTosHUE U
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. PopMyIia TOHKOU JIUH3BL. Y BEIMYECHUE, JaBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYeCKHE YCTpPOWCTBA U MPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyna, Qoroarmmapar,
MPOEKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIIHMOHHAS
pemETKA, TOISAPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpakeHHEe W MpesiomiieHHe cBeta. OnrTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Monenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TonydyeHne cnexTpa ¢ HOMOLIbIO IPU3MBI.

[TomyueHue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.

Habmroenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienManbHON TEOPUN OTHOCUTEIBHOCTU
['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXxaHWKH. [locTynaTel crnenualibHON TEeopuu
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOJYJS CKOPOCTHM CB€Ta B BaKyyMe, IPUHIHII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILIEHUE JUTHHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Paznen 7. KBanToBas ¢usnka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u 3HEPrUu POTOHA C €r0 YACTOTOW. DHEPTHS U UMITYIIHC
¢orona.
OtkpeiTie u uccinegoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddexra. «KpacHas rpanuiay Gorordpdexra.
Hasnenue cBera. OnbiTel [1. H. JIeOGenena.
XUMHYECKOE ICMCTBHUE CBETA.



TexHuyeckue yCTpOHCTBA M MpPaKTHYECKOE MpUMEHEHUue: (OoTOodJIeMEeHT, (HOTONATUUK,
coNTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uactui. [lmanerapHas
mozens atoMa. Iloctynarsl bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aToMa ¢
OJIHOTO YypOBHS B3HEpPruM Ha aApyroil. Buael cnektpoB. CHEKTp YpOBHEW 3HEPrMM aToMa
BOZOpPOJA.
BosiHoBbI€ cBoiicTBa yacTull. Bonubl ge bpoitns. KoprnycKyisipHO-BOJIHOBOW Tyaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.
TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(crieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenye JUIMHBI BOJIHBI J1a3epa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe s0po
OKCIIEpPUMEHTHI,  JOKa3bIBAIOUIUE  CIIOKHOCTb  CTPOEHUS  sOpa. OTtkppbiTHE
panunoakTuBHOCTH. OnbITH Pe3epdopaa 1o onpeneneHnio coctaBa paIuoakKTUBHOTO U3ITyYEHUSI.
CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens sigpa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tomnsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amma-uznmyueHue. 3akoH
PaAMoOaKTUBHOIO pacnaja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. J{edexT macce sapa.
Snepublie peakuuu. JleneHue u CUHTES AIEp.
SAnepubiii peaxktop. Tepmosnepublii cuHTe3. I[Ipobmembl M TNEPCHEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPTrEeTUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTobp1 HaOJIIOIEHUS U PETHCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.
OyHnaaMeHTanbHbIE B3auMoelcTBus. EnquacTBo prsnueckoit KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi 6omMoOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Paznien 8. DneMeHTH aCTPOHOMHUU M aCTPOPHUIUKU



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUTUMOE IBUKCHHE.

ConHeynas cucrema.

Counnie. ConHeuHass akTUBHOCTh. Mctounumk sHeprun ConHI@ W 3BE34. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM MOCHEA0BAaTEeIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIACHUH U 3BOIoLMH COJIHIA U 3BE3]T. DTallbl )KU3HU 3BE3 L.

Mineunsiii [TyTs — Hama ['anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky u kBazapsl. YEpHbIE ABIPHI B sAPaX TAIAKTHK.

Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBo€ H3mydeHUE.

MacmtabHas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHHMA
JUTSL OTIPEJICIICHUs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeunoro [TyTu.

O6o0matoiee MOBTOPEHUE

Ponp ¢u3mku w acTpoHOMHH B 3KOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBHOU U
ITHUYECKON cdepax [esATEIBHOCTH 4YeNOBeKa, POiIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON Hay4YHOM KapTWHE MHUpPa, pPOJb (uU3NUEeCKo Teopun B (HOPMHPOBAHUU
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPa, MECTO (PM3UIECKON KapTUHBI MUPA B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O TPUPOJIE.

MexipeamMeTHbIe CBSI3U

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce oCymiecTBIseTCs € Y4ETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMud MaTeMaTUKH, OWOJIOTMH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
sBJICHUE, Hay4yHbIH (akT, rumore3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
SKCHEPUMEHT, MOJAEINPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUW, TPUTOHOMETpUUYECKHe (DYHKIUU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIMIA,
MpU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEEICHNE TUIOMIAIU TUIOCKUX QUryp U 0o0bEMa Te.

buonocus: >nekTpudecKue SBICHUS B KUBOW MPHUPOJAE, KoJeOATeNbHBIC IBIKECHUS B
JKUBOU IIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJvalliy HA >KUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3MBbl 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MaTHUTHBIE TIONIIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyI, (oTochEMKa 3eMHOI
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozcusn: NTMHUM DIIEKTPOIIEpPENady, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIIMOHHAs TedYb, pajap, pajuoNpUEMHHUK, TEJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «®u3nka» Ha YpPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECIEYHTh  JOCTHIKEHHE  CIEIYIOMIMX  JINYHOCTHBIX,
MCTAIIPCAMCTHBIX U IMPECAMCTHBIX O6p&30BaT€.HBHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS y4ueOHOro mpeamera «DuU3MKa» TOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIlMi, IMMO3UTUBHBIX BHYTPEHHHX
yOeXKICHUIM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIbITa JESTENIbHOCTH B IPOIECCE pealn3alii OCHOBHBIX
HATPaBIICHUN BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa>k1aHCKOrO0 BOCTIMTAHMUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYalomerocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX TYMaHUCTHYECKHX M JEMOKPATHYECKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO NI€ATEIbHOCTh B HMHTEpEcax TIPakIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTMPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOI 1€ATENBHOCTH;

2) maTpUOTHUYECKOTr0 BOCIIUTAHHUSA:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOINEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCHICKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIyIIEro;

4) 3CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
bu3nIecKoi HayKe;

5) TpyZIOBOTO BOCITUTAHUS:

WHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHOW IeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOM W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) SKOJIOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJBTYpbl, OCO3HaHHE TIJI00AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYILIECTBJICHUE JACHCTBUI B OKPY’)KAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOLTUXCS 3HAaHUN 10 (PU3UKeE;

7) IEHHOCTU HAYYHOT'O MTO3HAHMUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HaHHE IIEHHOCTH HAy4YHOH NeATEIbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYEHUS (PU3UKU
OCYIIECTBIISITH MPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHANBUAYAIBHO U B TPYIIIE.

METANPEJIMETHBIE PE3YJIbTATHI
[To3HaBarenbHBIC YHUBEPCAIbHBIE YUCOHBIC IEHCTBUS
ba3oBrle nornueckue nelCcTBU:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIENATh LEIU ACSITEIbHOCTH, 33/1aBaTh MApaMETPhbl U KPUTEPUU UX JTOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IJIaH PELIECHUS MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIbHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN JESATENbHOCTH;

KOOPJAMHHUPOBaTh M BBINOJHATH, PAa0OTy B YCIOBHSIX pPEaJbHOr0, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIeM.

Bba3oBrle nccienoBaTeIbCKUE NEHCTBUS:

BJIa/IeTh HAYYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU MOHSTUSIMHU U METOAaMH (pu3ndecKon
HaYKH;

BJIQJICTh HABBIKAMHU Y4YEOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AEATETHLHOCTH B 001acTH
(bU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUs 3a1a4
buznyecKoro cogepxaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS;

BJIQ/IETh BHUJAMHU JIEATEIBHOCTU MO TMOJYYEHUIO HOBOTO 3HAHHUSA, €r0 HMHTEPHIpEeTaluH,
npeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3jMYHBIX YYEOHBIX CHUTYyalMsX, B TOM 4YHUCIE TpU
CO3JIaHUH YUYEOHBIX IPOEKTOB B 00JIaCTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUTATH
runore’y e€ peuieHus, HaxOIWUTh apryMeHThl AJsl JO0Ka3aTellbCTBa CBOMX YTBEPXKICHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

AQHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3a7aud pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW JCATEIHHOCTH, B
TOM YHUCJIE TIPU U3yUYeHUHN PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIC IOAXObI M PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a49H, IOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

PaGota ¢ nuadopmanmeii:



BJIQZICTh HABBIKAMH TTOJyYeHUS MHPOpMAIMK (PU3NIECKOTO COACP)KAaHHS M3 UCTOUYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alHI0 |
MHTEpIpeTannio HHPOPMALUU PAa3IHYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHY;

UCTIONIB30BAaTh CPENCTBA HH(GOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO37aBaTh TEKCTHl (DU3MYECKOTO COAEPXKAaHUS B PA3TMUHBIX QopMaTax ¢ y4ETOM
Ha3HAueHUs WHPOpPMALMKU W LEJNEeBOM ayJquTopuu, BBIOMpas ONTHUMalbHYIO (opMmy
NPECTaBICHUS U BU3yaJIH3alUH.

KoMMmyHMKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE 1eHCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YPOKaxX (pU3UKH U BO BHE-YPOUHOH NESATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(DIUKTHBIX CUTYAIlUH H CMATYATh KOH(INKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BBIOUpATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUU C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4JIeHA KOJUIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESATEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENCISTh POIU C YYETOM
MHEHUH YYaCTHHKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA U KaXKIOr0 YYaCTHMKA KOMaH[bl B OOIIMN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE NPOEKTHI, OLIEHUBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynstuBHbBIC yHUBEpCATbHBIC yUeOHBIC ACHCTBUS
Camoopranu3zanus:
CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JacCTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAaH PEIICHHs] PAacUETHBIX M KAa4eCTBEHHBIX 3aj]lay, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
pacmmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;,
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO 3SPYIULMUA B o0NacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KYJIbTYPHBIA YPOBCHD.
CaMOKOHTPOJIb, SMOLMOHAIBHBIN UHTEIIJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYallWsM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
Y MBICIIUTEIIbHBIX NPOLECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI peIeKCHH IS OLIEHKH CUTYyallud, BbIOOpa BEPHOTO PEIICHUs;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€E PE3YyIbTAaTOB ACSITEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporiecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOrPaMMBbI IO (PU3HKE IS
YPOBHS cpefHero olmiero o0pa3oBaHus y OOyYarONIUXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEIJJIEKT, MpeArnoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIMOHATBHOMN C(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOLIET O CaMOKOHTpOJIb, yMEHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHATbHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHHIO LEIM M YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE J€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYTHUX,
YUUTBIBATh €TO MPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOLICHUS C JAPYTHMMHU
JOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

IHPEAMETHBIE PE3YJIbTATHI

K xoniy o6yuenus B 10 kiacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

JIeMOHCTPUPOBATh HAa MpUMEpax pojib U MecTO (U3MKUA B (POPMUPOBAHHM COBPEMEHHOU
Hay4yHON KApTHHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NeATeIFHOCTH JIFOAEH;

YUUTBIBaTh TPAHMILBI TPUMEHEHUS H3YYEHHBIX (PHU3UYECKUX MOJETeH: MaTepuanbHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJO, MACATBHBIM Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIH AIEKTPUUECKUN 3aps]l NMIPU PELICHUH
bu3nYecKux 3a1a4;

pacnio3HaBaTh (hpu3Myeckre SBICHUS (TMPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUU CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMMKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHENHOE IBUKEHHE, CBOOOJHOE TMaJeHHE Ted,
JIBIDKCHHE TIO OKPYXXHOCTH, WHEpPIHS, B3auMojaeucTBue Ten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX TeJ, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oXJaXIeHNN), TEINIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCAIUS, IJIaBJICHHE, KPUCTAITH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIECHNWE JNABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJlle, CBA3b MEXIYy [apaMeTpaMu COCTOSIHUSI Ta3a B H30MPOLECCax, JJIEKTpU3aLus Ted,
B3aMMO/ICVICTBUE 3aps/I0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONB3Ys (PU3NYECKUE BEIMYUHBI: KOOPAWHATA,
yTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CHIA, UMIYJbC Tejla, KMHETHYeCcKas
SHEprus, MOTEHLHUaJIbHas JHEeprusi, MexaHudeckas paboTa, MeXaHHYecKash MOIIHOCTb, MpHU



ONKMCAHWU TPABUIBHO TPAKTOBaTh (DU3MUECKUM CMBICT HUCHOJB3YEMBIX BEJIUYMH, HX
0003HAUEHHSI U €UHMLIBI, HAXOJUTH ()OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3NUYECKYIO BETHUUHY
C ApyTHMM BEIMYMHAMU,

ONKCHIBATh HM3YYECHHBIC TEIJIOBbIE CBOICTBA TENl W TEIUIOBBIC SBJICHMS, MCIIONb3YS
¢usznueckue BEIMYMHBI: JaBlIEHWE Tas3a, TemIepaTypa, CpeAHssi KUHETHYecKas JHeprus
Xa0TUYECKOTO JIBIKEHUS MOJIEKYJ, CPEIHEKBAaIpaTUYHAs CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPAaBUILHO TPAKTOBATh (PUINUYECKUIN CMBICI HCIOIb3YyEMbIX BEJIUYHUH,
uX O00O03HAYeHUS M EIUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (DU3HYECKYIO
BCJIIMYUHY C APYTUMH BCIUYNHAM;

OMUCBIBATH HU3YYCHHBIC JJICKTPUYCCKUC CBOMCTBA BCIICCTBA W JBJICKTPUYCCKHUC SABJICHUSA
(mpotiecchl), UCHOMB3YSl (GUBNYECKUE BEIMYUHBL: AJIEKTPUUYECKUHN 3apsijl, AJIEKTPUYECKOEe MOJIE,
HANpsDKEHHOCTh TOJISL, MOTEHIMAJN, pPa3HOCTh IOTEHLHUANOB; NpPU ONHUCAHUU TPABUIBHO
TPAKTOBATH q)HSquCKI/Iﬁ CMBICJI HCHOJB3YCMbIX BCJIWYHUH, HUX O603H&‘ICHI/I$I 1 CIUHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PM3HUECKYIO BEITMUMHY C IPYTHMMHU BEIIMYMHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBICHUS, UCHONB3Ys (U3MYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHEHUs
MEXaHUYECKON 3HEPrUM, 3aKOH COXPAHEHHUs UMITYJIbCa, IPUHLNII CYNIEPIO3ULIUNA CUJI, IIPUHLIUII
PaBHOIIPaBUs HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ia30BbIe 3aKOHBI, CBSA3b CpPEAHENW KUHETUYECKOW HHEPrHuH TEIUIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
DIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBUS UX OE30MMaCHOTO MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITIOJIHATE 3KCHICPUMCHTBI IO MCCJIICOBAHUTIO (I)I/I3I/I‘ICCKI/IX SIBJICHUI U nmponeccoB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHHUH, TMpu 3TOM  (HOpMYIHPOBATH
npobnemMy/3ajady W TUMOTE3y Yy4eOHOTO OSKCIEepPUMEHTa, COOMpaTh YCTAHOBKY W3
MPeI0KEHHOTO0 000PYI0BaHUS, TPOBOAUTH ONBIT M (POPMYIHUPOBATH BHIBO/IBI,

OCYHICCTBJIATL MNPSAMBIC U KOCBCHHBLIC H3MCPCHHA (I)I/ISI/I‘IGCKI/IX BCJIMYUH, IpU 3TOM
BI:I6I/IpaTI> ONTUMAJILHBIN CHOC06 U3MCPCHUSA U HCHOJB30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSAMBIX HW3MEPEHUH, IMpPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HUKCHPOBATH pPE3YJIbTATHI
HOJ'Iy‘-IeHHOI\/'I 3aBUCUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIIMYHNH B BU/C TaGHI/II_I )41 I‘paq)I/IKOB, A€J1aThb BBIBOIBI
M0 pe3yJIbTaTaM MCCIIEIOBAHNUS;

coOnrofarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 JKCIIEpUMEHTa, Y4eOHO-HUCCIIEOBATENILCKOH UM MPOCKTHOW  JEATEIIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paToOpHOro 000pyI0BaHHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (U3MUECKOH MOJENbl0, HCIOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 33/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
MMpOBOAUTDH paC‘-IéTBI " OICHUBATH PCAJIbHOCTD IMOJIYUYCHHOTO 3HAUCHUS (bHSH‘-IGCKOfI BCJINYHHBI,

pelath KayecTBEHHbIE 3aJaud: BBICTPAaWBATh JOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
paccy X AeHH ¢ Omopoi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;



UCIONIb30BAaTh NPU PELIEHWH Y4YeOHBIX 3aJad COBPEMEHHble HMH(OPMAIOHHBIE
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIpHOW HMH(POpPMALMU, MOJYYCHHOH W3 pPAa3IMUYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJTYyYaeMyt0 HHPOpMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUA TO (U3MKE B TOBCEIAHEBHOW IKM3HM IS
obecrieueHnst 0€30MaCHOCTH MTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXPAHEHHUS 3/I0POBbs U COOIOACHUSI HOPM SKOJIOTMYECKOTO MOBEAEHUS B OKpYKaIOIIel cpee;

paboTatk B rpymIie ¢ BHITOJTHEHUEM PA3IMYHbBIX COLUAIBHBIX POJICH, IIIAHUPOBATh PabOTy
TPYNIIbI, PpAMOHAIBHO paclpeneisiTh OO0S3aHHOCTM M  IJJAaHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OIIEHMBATh BKJIaJl KaXXIOrO M3 YYaCTHHUKOB IPYIIbI B
pelIeHrne paccMaTpuBaeMoOn MPOOIEMBI.

K xonmy oOyuenust B 11 kiacce mpenMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (Gu3MKu B (OpMHPOBAHUHM COBPEMEHHOI
Hay4yHOU KApTHHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHM, B MPAKTUYECKOU
NeSITeIbHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KApTHHBI MUDA;

YUUTBHIBaTh TPAHHULBl TPUMEHEHHUS W3YUYEHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIN
JNEKTPUYECKUN 3apsi, Jyd CBeTa, TOYEYHBIM MCTOYHHUK CBETa, sJIEpHAas MOJENb aToMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SIIpa MPH pelieHny GU3HUeCcKuX 3a1ay;

pacnio3HaBaTh (hpu3MyecKkue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKN W KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEeHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHAS
WHAYKIMS, JACWCTBME MAarHUTHOTO IIOJIsI HAa TPOBOJHUK C TOKOM U JBIKYIIMWCA 3apsij,
3IIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, audpakiuus U TONApU3aLUs CBETa, MIHCIEpPCUs CBeTa,
dotoanexkrpuuecknii 3pdexT (pororddext), cBeTOoBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

OIKCBHIBATh M3YYCHHBIC CBOMCTBA BeIIECTBa (dJMEKTPUYECKHE, MAarHUTHBIC, ONMTUYECKHE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3UYHBIX CpPel) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUN 3apsl, cuja TOKa, OJIIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIECHUE, PA3HOCTh MOTEHIIHANIOB, 3JIEKTPOIBUKYIIAs CHIIA,
paboTa TOKa, MHIYKIHMs MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYyIIKH, SHEPTHsl JIEKTPHUUYECKOT0 M MarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHUjla TOKa B MPOLECCe TAPMOHHUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYeCKas CHJia JIMH3bI, MPHU OMHCAHWU MPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUECHUS M CIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PM3MUECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMU;

ONKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHUS U MPOLECCH, MCIONb3Yys (HU3HNUECKHE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPIus M
UMIyJibc (OTOHA, TEPUOJ TMOJIypachana, SHEprus CBSA3M aTOMHBIX SAep, MPH OMHUCAHUH
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€AMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHUHBI;



aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SIBICHUS, UCHONB3YS (U3MYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U  IMAPAIEIBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JIxoyns—JIeHna, 3aKOH 3JIGKTPOMAarHUTHOM HMHIYKLHMH, 3aKOH
INPSIMOJIMHEMHOTO PacpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHEHHME OWHITeHHa s Qorodddexra, 3aKOH COXpaHEHHS DHEPTUH, 3aKOH
COXPAaHEHHsS HMIIYJIbCa, 3aKOH COXpPAHEHMs DSJIEKTPUYECKOro 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCJIa, MOCTyJaThl bopa, 3aKOH pajnOaKTUBHOIO pacnaja, MpU 3TOM pa3indarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS (IpaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

OINpPEAEIATh HAIllpaBICHUE BEKTOpAa MHAYKLHMU MarHUTHOIO IOJII NPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiiel Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHe, CO3AaBaeMOe INIOCKUM 3epKaJioM, TOHKOM JIMH301;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHUIO (U3NYECKUX SBJIEHUN M IPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX H  KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (HOpMYIHPOBATH
npobiieMy/3amaqy W TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYI0BAHUS, TPOBOAUTH ONBIT U (POPMYIHUPOBATH BHIBOIBI;

OCYHIECTBIISITh MpSAMbIE U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIUYMH, MPH STOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsT M MCIOJb30BaTh H3BECTHBIE METOJBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOJBb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTHU
¢u3nueckux BEIMYMH B BHUAEC TaOMUIl W TpaduKOB, JAelaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBAHMSI;

coOnrofarh mpaBuia O€30MacHOro TpyJa MpU IPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-MCCIENOBATENILCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paTOpHOro 000pyIOBAHHUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOMENbI0, HCHOJb3YS
¢duznyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 33/1a4d BHIOMPATh PU3NUYECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAMMBIE A €€ pEeIlleHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOyUYEHHOTO 3HAUeHUST (PU3UUECKON BEITMUMHBI;

pelaTth KayecTBEHHBIE 3aJauyM: BBICTPAaWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccy X AeHH ¢ Omopoi Ha U3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIONIb30BAaTh NPU pELIEHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIOHHBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIpHOW HMH(OpPMALMU, MOJYYEHHOH W3 pPAa3IMYHbIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOTyYaeMyt0 HHQOpMAIIHIO;

OOBSACHATH MPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBHA UX 0€30MacHOT0 MCIIOIb30BAaHUS B IOBCETHEBHON JKU3HU;

NPUBOAUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOCKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (U3MKE B IOBCEJHEBHOM JKU3HU Ui
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIlei cpene;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, MIIaHUPOBATh paboTy
TpyNIObl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATENbHOCTh B



HECTAHAAPTHBIX CUTyallMsX, aJleKBaTHO OLEHMBATh BKJAJ KaXJIOTO0 W3 YYaCTHUKOB IpPYMIIbI B
pelieHre paccMaTpuBaeMoi PoOIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuecTBo yacon
HaunmenoBanue pa3aenoB u TeMm DOnekTpoHHbIC (IU(PPOBLIE)
Ne n/mn Kontponbnsle | IlpakTuueckue
MIPOrPaMMBbI Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Paznen 1. ®DU3NKA U METO/Ibl HAYUHOI'O ITO3HAHUMA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmuorexa LIOK
' AR HaY https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunevariia > https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
22 flumamika ! https://m.edsoo.ru/7f41bf72
53 Jax " 6 1 1 bubmuorexa [JOK
| HOHBT COXAHEHILE B MEXAHIIEE https://m.eds00.ru/741bf72
Hroro no pazneny 18
Paznen 3. MOJIEKVJISIPHASI ®U3UKA U TEPMOJAMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbu6nmuoreka [JOK
32 OCHOBEI TEpMOAMHAMHIKH 10 ! https://m.eds00.ru/741bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 1 bu6mmoreka [IOK
' da30BbIE IIEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24



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

Paznen 4. DJIEKTPOAMHAMUKA

41 ek 3 10 bu6mmoreka [IOK
' HEKTPOCTATHIA https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUUYECKU TOK. TOKH B 12 bubmuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJTACC

KomnuectBo yacos

OnekTpoHHbIC (IU(PPOBLIE)

Ne /i HaumeHnoBaHue pa3nenoB U T€M IPOrpaMMBbl Konrponsaeie  IlpakTHueckue
Bcero o0pa3oBaTebHBIC PECYPCHI
paboThI paboThI
Paznen 1. QJIEKTPOAMHAMUKA
11 MaruauTtHoe nosje. DJIeKTpOMarHuTHasI 11 1 3 bubmmoreka [IOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHU S U BOJIHBI
51 MexaHn4ecKHe U AIEKTPOMarHUTHBIC 9 1 bubmuorexa [JOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKkue U 3JIEKTPOMarHUTHBIE 5 1 bubmmoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
Bbu6nuoreka [JOK
2. 1 1
3 Onriica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazzen 3. OCHOBBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIbHOCTU
31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UMKA
bu6mmoreka [IOK
4.1 C) 7 6
JICMEHTEL KBAHTOBOM OITTHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

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

bu6mmoreka [IOK

4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. OJIEMEHTBI ACTPOHOMUU 1 ACTPOOU3UKIA

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHUIUKU 7 bubmorexa LIOK

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

Hroro no pazneny 7
Paznen 6. OBOBIAIOIIEE ITOBTOPEHUE

6.1 O6o006maro1iee NTOBTOPEHHE 4 ﬁgg:i?;:igﬁljﬂ f41c97¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuuecTBo yacoB
No Hara DIEeKTPOHHBIE IIUPPOBHIC
Tema ypoka Kontponbusie | IlpakTuueckue
n/m Bcero U3y4YeHHs] ~ 00pazoBaTeIbHBIC PeCypChl
paboThI paboThI

1 ®usuka — Hayka o npupoje. Hayuneie 1 bubmuoteka [JOK
METO/IbI TIO3HAHUSI OKPYIKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo ¢pusuku B

5 dbopMHUpPOBaHUH COBPEMEHHOW HAy4YHOU 1 bubmuoreka [JOK
KapTHHBI MUPA, B IPAKTHYCCKOU https://m.edsoo.ru/ff0c33e6
NEITEILHOCTH JI0AEU
Mexannueckoe OABUKEHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUYECKOTO 1 but6mmoreka [IOK
nsmkenus. [lepeMerenue, CKOpPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 Bu6muotexa [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 Bubmuotexa [JOK
JBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOomHoe majieHne. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOHOTO TaJCHUSI https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxkenue. /[Buxenue 1 Bu6muotexa [JOK
MaTepHaIbHOU TOYKH I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpunnun otHocuTenbHOCTH ["anues.

8 HEGp;IHaHBHBIe CUCTEMBI OTCYETA. 1 Bubmmorexa LIOK

. https://m.edsoo.ru/ff0c3be8
Ilepssiit 3ak0oH HproToHa
9 Macca tena. Cuna. [Ipuamun 1 bu6mmoreka [IOK



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

Cylepro3uiuu cuil. Bropoi 3akoH
HproToHa 17151 MaTepraibHOM TOUKHU

https://m.edsoo.ru/ffO0c3be8

Tperuii 3akoH HeroToHa 1t

bubmunoreka LIOK

10 MaTepUualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOTO TsroteHus. Cuna

11 TSODKECTH. HGII))BaSI KOCMHUYecKast bubmmorexa LOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh
bu6mmoreka [IOK

12 Cwita ynpyroctu. 3akon ['yka. Bec Tema https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdumument tpenus.

13 Cuiia CEHpOTI/IBJIeI({bI/Iq:I ;Ipn ):[Bnicemm Bubmmorexa LIOK

https://m.edsoo.ru/ffOc3f76
TeJa B )KUIKOCTH WJIU ra3e
[ToctynarenbHoe U BpamareiabHOe

14 JBUKEHHE a0COIIOTHO TBEPAOTO TEA. bub6munoreka LIOK
MowmenTt cuibl. [linedo cumbl. Y cnoBus https://m.edsoo.ru/ffOc41a6
paBHOBeECHs TBEPIOIO Tesa
Nmnynbc MmaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTEPUATIbHBIX TOUEK. bubmuorexa [JOK
Wmmyinbe cuibl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprust MaTepuaibHOW bubmuorexa [JOK
touku. Teopema 00 U3MEHCHHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPIUU
[ToTeHimanpHas SHEPTHUsL.

17 [ToTeHManbHas HEPTUs YIpyro bubmuoteka [JOK

nehopMUPOBAHHOM MPY>KUHBI.
[ToTeHmanpHas YHEPTUs TeIa BOJIU3U

https://m.edsoo.ru/ff0c461a



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

MOBEPXHOCTU 3eMIIH

18

[ToTeHManbHBIC U HETIOTCHIIUATBHBIC
cuiibl. CBsA3b paboThI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHMYECKOW SHEPTHU CUCTEMBI Tell.
3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPrUU

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

19

JlaboparopHas pabota «MccrnenoBanme
CBSI3U Pa0OTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOM YHEPTUU TeNa Ha
pUMepe PaCTsHKEHUS! pE3UHOBOTO
KTyTay

20

KonTtponsHas pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?

22

XapakTtep JBUKECHUS U
B3aMMOJICHCTBUS YaCTHIl BEIIECTBA.
Mopenu cTpoeHus ra3oB, )KUIKOCTEH 1
TBEPABIX TN

23

Macca monekyn. KonnuectBo
BemectBa. [locrosnnas ABoraapo

24

TemoBoe paBHOBecHe. Temneparypa u
e€ usmepenue. Illkana remneparyp
Ilenbcus

25

HUneansueiii raz B MKT. OcHOBHOE

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde

AbGcomoTHas TeMIeparypa Kak Mepa
CpPEeHEW KMHETUYECKOU YHEPTUU

bubmunoreka LIOK

26 JIBIDKCHHUST MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «MccrnenoBanme
28 3aBUCUMOCTH MEXIy TTapaMeTpamMmu
COCTOSTHUS Pa3peKEHHOT0 Ta3ay
29 H3onporeccsl B UACAIBHOM ra3e U UX Bu6muotexa [JOK
rpaduyeckoe mpeacTaBlIcHHE https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crocoObI e€ n3MeHeHus. KonmuectBo bubmuoreka [JOK
TEIIOTHl ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEprus 0JTHOATOMHOTO UJCATLHOTO
rasa
31 Buas! Tenonepenaun bubmorexa OK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KEJ'II/I‘IGCTBO TETUTIOTHI TIPH B bubnmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauadbaTHelil mpoiecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 Bu6muotexa [JOK
pPUMEHCHHE K U30IPOIIECcaM https://m.edsoo.ru/ffOc5efc
34 HeoGpaTtumocTs npoieccoB B IpUpPOE. Bu6muotexa [JOK
Bropoii 3aKk0H TepMOIMHAMHKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteus u KIT/ TenmoBoi but6mmoreka [IOK

MalIuHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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36

Hukn Kapno u ero KI1J|

DKOJIOTHYECKUE TTPOOITIEMBI

37
TEIUIOHEPTETHKU
38 O6o0maromuii ypok «MosexkysipHast bubmuoteka [JOK
¢duzuka. OCHOBBI TEPMOIHHAMUKID https://m.edsoo.ru/ff0c6938
KonTponpHas pabora mo Teme
39 «MOerKy.HSIpHIa).SI ¢u3uka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOINHAMUKIY
40 [TapooGpazoBaHue U KOHACHCAIHUS. Bu6muotexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcCOI0THAS U OTHOCHTEIIbHAS but6mmoreka [IOK
BJI&KHOCTH BO31yXa. HackIeHHBIH mTap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue u
42 amop¢HbIe Terna. AHU30TPOIUS CBOWCTB bubmmoreka [JOK
KpUCTaIOB. JKUIKKMe KPHCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEpHaIbI
IInaBnenue u KpUCTATITU3AIIHSL.
43 Y aenvHas TGHJIIZ)Ta nnaBne;lm. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
Cyb6numarust
44 YpaBHEeHHE TEIIOBOTO OamaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
DIIeKTpU3anus Tell. DIEKTPUUECKUN
45 sapﬂz[.pIIBalllsnz[a 3J'I€KTpI/I‘II;CKI/IX bubmorexa [IOK
https://m.edsoo.ru/ffOc6bcc
3apsIo0B
IIpoBoAHUKH, JUAIEKTPUKU U
46 H:J‘Iyl'[f)[OBO,HHIfKI/I. 3aK§H COXpaHEHUs bubnuorexa LIOK
https://m.edsoo.ru/ffOc6bcc
IIEKTPUYECKOTO 3apsiia
47 B3aumoneiictBue 3aps10B. 3aKOH Bu6muotexa [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

Kynona. Todeunslii anekTpuyecKuit
3apsn

https://m.edsoo.ru/ffOc6ced

48

Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS.
[IpuHnMN cynepno3uuuu
AJIEKTPUYECKUX MoJe. JInnun
HaIpPsSKEHHOCTU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cui 31eKTpoCcTaTHIeCKOTO
noid. [Torennman. PasHocts
IIOTCHIINAJIOB

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6f00

50

[TpoBOTHUKY U AWDIICKTPUKHU B
3JIEKTPOCTATHYECKOM IIOJIE.
JusnexTpudeckas MpOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnekTpoéMkocTh. KoHniencatop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJEHCAaTOpa. JHEPrus 3apsHKEHHOTO
KOHJIEHCaTopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora "M3mepenne
3EKTPOEMKOCTH KOHieHcaTopa"

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBATHLHOTO
amnrmapara, CTpyHHOTO IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3allUTa.
3azeMIIeHHE SIEKTPOIPUOOPOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €70
cyniectBoBaHud. [IOCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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y4acTka 1enu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHEHUE IPOBOIHUKOB.
JlaboparopHas pabota «3yueHue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOBY

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIIHOCTH NEKTPUIECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAs MMPOBOJIUMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
temriepaTypbl. CBepXIIPOBOIUMOCTh

60

DIIEKTPUUYECKHI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTs. CBOMCTBa
p—~n-niepexoaa. 11omynpoBoIHUKOBEIE
npubOopHI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUUYECKUH TOK B paCTBOpax U
pacruiaBax 3J€KTPOJIUTOB.
ONEKTPOIUTHYECKAsT JUCCOLIUALINS.
DneKTpoan3

bubmunoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITENTbHBIN U

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



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

HECaMOCTOSTENIbHBIN pa3psal. MonHus.

[Tnazma
DJIeKTpUIecKre MPUOOPHI U YCTPOICTBA
64 U UX HII))aKTI/I‘-IeCKOpe HpIEMeHgHHS. 1 Bubmmorexa IOK
https://m.edsoo.ru/ffOc86fc
[IpaBuna TeXxHUKH OE30MIACHOCTH
65 O6o0maromuii ypok 1 but6mmoreka [IOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mo Teme
«2nekTpoctatuka. [locTossHHBIN bubmuoreka [JOK
66 . 1
9JIEKTPHUECKUI TOK. TOKH B pa3IMuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KontponbHas padora 1 Bubmuotexa [JOK
1o Teme "DIeKTpoAMHaAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O000Iaromumii ypok 1 bubnmoreka [JOK
no remam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

KomnuectBo yacos

No Hara DIIeKTPOHHBIE TIUPPOBHIC
n/n Tema ypoka Bcero Konrporereie  Tlpaxruieckue U3y4eHus ~ 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
[TocTosiHHBIE MAarHUTHI U UX
1 B3auMoOAeicTBHE. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
Bekrop MaruutHOM MHAYKUUH. JInHIN https://m.edsoo.ru/ff0c9778
MarHMUTHON MHIYKIIUU
MarauTtHoe 1ose NpoBOAHHUKA C TOKOM.
2 OmneIT OpcTena. B3§HMo§eﬁCTBHe 1 bubnmorexa LOK
https://m.edsoo.ru/ffOc98fe
MIPOBOJAHHUKOB C TOKOM
3 JlabopartopHnast pabora «M3yuenue 1 1 bubmuotexa [JOK
MarHUTHOTO TIOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
4 HI;.GOPI;.TOpHaSI pabora «I/Iccne):[ozaﬂne 1 1 Bubmmorexa LIOK
B https://m.edsoo.ru/ff0c9ac0
JeMCTBHS MMOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»
- HI[}:;I;TBHG MarHMTHOTO TIOJIS Ha . BuGmorexa LOK
YIIYIOUH SapIICHHYTOo HacTHly. https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabora cunbl Jlopenna
DJieKTpoMarHuTHas MHayKus. [ToTok
6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHIYKIMHA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun dapanes
7 Jlaboparopnast pabota «MccnenoBanue 1 1 bubmuotexa [JOK
SIBIICHHSI SJIEKTPOMArHUTHOM https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150

WHIYKLUW»

NunykTuBHOCTS. SIBIEHUE
camonnaykiuu. 3J1C caMOMHIYKIIUU.
DHeprusi MarHUTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHuueckre ycTporucTBa U X
MPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
SJICKTPOMAIrHUThI, 3JICKTPOABUIATCIIb,
YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIIMOHHAA MICYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIeKTPOMarHuTHAs WHITYKIIHSDY

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paboTa mo teme
«MarnuTtHoe nojue. DJIeKTpoOMarHuTHas
WHITYyKIIHASD

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHHUECKHE KOIeOaHusI.
I"apmonnueckue KoneOaHusl.
YpaBHEeHHE TrapMOHUYECKUX
koJnebanuii. [IpeBpaiienue sHeprun

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopuas padota «lccrnenoBanue
3aBUCHUMOCTH MEPHOa MAJTbIX
Kose0aHuil Tpy3a Ha HUTHU OT JJIUHBI
HUTU ¥ MacChl TPy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B
ueaIbHOM KoJeOaTeTbHOM KOHTYpE.
AHanorust Mexxay MeXaHHUECKUMH U
ANIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

bubmunoreka LIOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIUHU B HJICATHHOM KOJICOATEITBHOM
KOHTYpE

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxarImux
KoseOaHusAx. BoiHyX1eHHbIE
MexaHu4deckue kojebanus. Pezonanc.
BbIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE
Kosie0aHus

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHsbIil Tok. CUHYCOUJAJIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEHCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U
HaAIPSKEHUS

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOchd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHHUE 3IEKTPUUECKOTO 3BOHKA,
reHeparopa NeEPEMEHHOr0 TOKA, JTMHUMN
JJIeKTpoIepesady

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

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU

21

MexaHnYecKre BOJHBI, YCIOBHS
pacrpoctpanenus. [Tlepuon. Ckopocthb
pacmpocTpaHeHUs U JIJTMHA BOJTHBI.
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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3Byk. CKOpoCTh 3ByKa. I poMKOCTh

bubmunoreka LIOK

22 3ByKa. Beicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMArHUTHLIE BOJIHBI, UX
23 CBOﬁCfBa U CKOPOCTb. H_[KaJ,Ia Bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
QJICKTPOMArHUTHBIX BOJIH
[TpuHIMIBI pagUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTB CBA3H.
Panuonokanus
o5 Kontponbnas padota «Konebanus u bubmuotexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacIpOCTPaHEHHE
26 CBpeTa B OHHOpOHHIZ)ﬁ cgez[el.)ToqeqHHﬁ Bubmmorexa LIOK
https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyy cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa. [Moctpoenue H306pa>1<eim”4 B Bubmmorexa IOK
https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenomnenue ceta. [loaHoe
28 BIfYTpeHHee orpaxxenue. [IpenenbHbIN bubnuorexa LIOK
https://m.edsoo.ru/ffOcd7{6
Yo IIOJHOI'0 BHYTPEHHETO OTPaKEHUA
29 Jlabopartopnast pabora «M3mepenne bubnuoteka [JOK
MOKa3aTesIs MPEIIOMIICHHST CTCKITa https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoeHue n3o0pakeHui B
30 JIMH3E. d)opM}I:na TOHKOU JII:/IHBH. Bubmmorexa IOK
https://m.edsoo.ru/ffOcddle
VYBenu4eHue JTUH3bI
31 JlaGopatopnas pabora «lccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
32 Hucnepcus cera. Cl0XKHBIN COCTaB

oenoro ceera. L{er. JlabopaTopras



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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pabota «Habmonenue aucnepcuu
CBETa»

33 Wutepdepennus ceera. Audpaxius Bu6muotexa [JOK
cera. JludpakuronHas pemérka https://m.edsoo.ru/ffOced22

34 [TonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
[Monstpusanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTuaeckue MpUOOPHI M YCTPOICTBA U
yCIIOBUS UX 0€30IaCHOr0 MPUMEHEHUS
['paHUIBI TPUMEHHMOCTH

36 KJIacCH4YeCKOU MexaHukHu. [locTynarsl Bu6muotexa [JOK
CIIeIUaTIbHOM TEOpUn https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3ameniieHue BpeMeHI:d u cI())KpameHHe bubmmorexa LIOK

https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 ‘IaCTII)/IL[I)I. CBHSBy Macfm C DHEPTUECH U bubmorexa [IOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusl MOKOs
KonTponpHas paborta «OnrTuka.
39 OCHOI];BI CHGHPII)aHBHOﬁ TEOPUH bubmorexa [IOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®oronsl. opmyna [1nanka. JHeprus u Bubmuotexa [JOK
UMITYJIbC (pOoTOHA https://m.edsoo.ru/ffOcfel6
OTKpBhITHE U HCCIIETOBAaHUE

41 (bOT(I:C-)(b(beKTa. OHBII[TH A.T. bubamoreta LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl portorddekra. YpaBHeHHE bubmuotexa [JOK

DitHmTeHa 11 hoTodrddexra.

https://m.edsoo.ru/ff0d015e
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«Kpachnas rpanuna» portosddexra

Hapnenne cera. Onwitel I1. H.

43 JleGeneBa. XumMudeckoe ACHCTBIE bubmmorexa LIOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTa u
44 MPaKTHYECKOE MPUMEHCHHUE:
(dhoTodeMeHT, (HOTOIATIYNK, COTHEUHAS
Oarapesi, CBETOAHMO]T
45 Pemrenue 3agad mo reMe «DJI€eMEHTHI bu6mmoreka [IOK
KBAHTOBOI OITHKI» https://m.edsoo.ru/ff0d0302
Monens aroma ToMcoHa. OBITHI
46 Pesle[p(bopz[a M0 PACCESTHUIO 0l-YaCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJieIb aToMa
bubmunoreka LIOK
41 Hocrymatst bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u moriomeHne GoTOHOB
48 npn};epexone aTOM;H c oz[H;bro YPOBHS bubmmorexa LOK
. https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpos
BomnHoBbI€ cBOMicTBa YacTull. BolIHEI 1e
Bbpoiina. KopnyckyasipHO-BOJIHOBO# bubnuoteka [JOK
49
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3JIydeHUe
OTKpEITHE PAgUOAKTUBHOCTH. OIBITHI
50 Pe3el;(bopz[§ rflo OTIPEJICTICHUIO COCTaBa Bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO U3TYyUEHUS
CgoiicTBa anb(da-, 6era-, ramma-
ol u3iy4eHus. BausHue

PaaAOaKTUBHOCTH HA KUBBIC
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OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMMa-usiydenue

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

53

DHeprus CBA3M HYKJIOHOB B SIJIpe.

S nepHble peakuuu. SnepHbIA peakTop.

[Tpo6nembl, epcreKTUBEL,
HKOJIOTUYECKUE aCTIEKTHI JIepHON
SHEPreTUKU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHUL.
Kpyrasiii cton «PyHnaMeHTalIbHbIE
B3auMoOIeCcTBUS. ENMHCTBO
(bu3nvecKoil KapTHHBI MUPa»

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

55

Bun 3Bé3nHoro HeOa. Co3Besnus,
HpKI/Ie 3Bé3£[BI, IJIaHCThI, UX BUAHUMOC
nBrokenne. ConHeyHas cCUCTeEMa

56

Comune. CoHeuHast akTUBHOCTD.
Uctounuk sueprun CosiHia v 3BE311

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI TJIABHOM
nociieioBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38E31. CoBpeMEHHBIE
MPEJICTAaBICHUS] O POUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiit [IyTe — nama [ManakTuka.
Ilonoxxenue n neuxxenne CoiHIa B



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanaktuke. ['anaktuku. YEpHbIE ABIPHI
B SIPax TaJaKTUK

59

Bcenennas. PazOeranue raiakTuk.
Teopus bosboro B3psiBa.
PennkroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «D51eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKU»

62

Ob6o6matomuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTMYSCKOM, COLIMAIbHOM B
ATUYECKOH cdepax AedaTeaIbHOCTH
YeJIoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(U3MKN ¥ ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTUHE MHUpa

64

O6o0maromuii ypok. Posb
¢uznveckoii Teopuu B HopMUpOBaHUH
NPEJCTaBICHUN 0 PU3NUECKON KapTUHE
Mupa

65

Oo6o06maromuii ypok. Mecro
(hU3UIECKOI KapTUHBI MUPaA B 00IIEM
pAOy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O IPUPOLE

66

Pe3epBHbIil ypok. MarauTHoe nosie.
DNeKTpOMarHuTHAs WHIYKIIHS

67

PesepBubiit ypok. Ontuka. OCHOBBI




CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

Pezepuslii ypok. KBantoBas ¢usuka.

68 Srtene ACTOOMHO 1 bubmmoreka [IOK
JICMCHTBI TPOHOMUHU U
p https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» ®usuka, 10 xknace/ Mskumes ['.5., Byxosnes b.b., Corckuii H.H. mox penaknueii
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenscTBo «IIpocsemnienuey, 2019
» ®usuka, 11 xknace/ Mskumes I'.J1., Byxosnes b.b., YUapyrun B.M. nox penaknueit
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenscTBo «IIpocsemnienuey, 2019

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

®dwusmka, 10 xkmacc/ Msxumes [.5., Byxosues b.b., Corckuiit H.H. mox penakmueit
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natensctBo «IIpocsemnienuey, 2019
» ®usuka, 11 xknace/ Mskumes I'.J1., Byxosnes b.b., YUapyrun B.M. nox penakunueit

[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3narenscTBo «IIpocsemnienuey, 2019

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
https://uchi.ru/

https://resh.edu.ru/
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