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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 TPENOJaBaHus 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 TaKK€ YYHUTHIBAET 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: JIHMYHOCTHBIE, MeETamnpeAMETHbIE, IpeIMeTHble (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

e [UTAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3MKHM Ha 0Aa30BOM YpOBHE, B TOM UHUCIIE

IpeMETHBIC PE3YJIbTaThI M0 TO/1aM O0YUYCHHUS;

e cosiepkanue yueOHoro nmpeamera «Pu3nkay 1o rogam o0ydeHus!.

du3mKa Kak HayKa 0 Hanbosee oOIIMX 3aKOHAX MPUPO/IbI, BEICTYIAsi B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KalolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpa3yIOIUi MJisi E€CTEeCTBEHHO-HAYUYHBIX Y4YeOHBIX
IPEMETOB, MTOCKOJBKY (PH3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABICHHM, U3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
NpUMEHEHHEe (U3NYECKUX 3HAHUU OmpelessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TMOJYYEHHUS HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUN
MPUMEHSTh HayUHbI METO/1 MO3HAHUS MPU BHIMOJIHEHUH UMHU YUYE€OHBIX HCCIIeI0BaHUM.

B ocHOBYy kypca (hu3uKH AJ1s1 ypOBHS CpEeIHETo 001Iero oOpa3oBaHMs MOJI0XKEH 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 ¢ HEll MaTepuan Kypca QU3UKU 00beTUHEH BOKPYT
¢usmueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus mpeanosiaraeT HCIOiIb30BaHUE TYMaHUTapHOTO
noTeHuuana (U3n4ecKoil HayKu, OCMBICTICHHE CBSA3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKk’Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasiennocmu. Kypc Gu3uku npeamnogaraeT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoesn sxonocuzayuu peannsyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEpKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM 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
¢usmueckoit Teopuu, poiaM (YHAAMEHTAIBHBIX 3aKOHOB M TPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONHCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CucteMHO-IeSITeNbHOCTHBIN NOAX0/ B Kypce (pHU3MKn peannusyercs Mpexkae BCero 3a CHET
OpraHM3alUH SKCICPUMEHTAIBHON NesATeNbHOCTH oOydatomuxcs. [[ns 6a3oBoro ypoBHS Kypca
(¢U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OoObEIWHEHBI B OOLIMI CIUCOK
YYCHUYECKUX MPAKTHYECKUX PaboT. Brlienenne B yka3aHHOM IepedHe JaboOpaToOpHBIX padorT,
HPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa3oBaTEIHLHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHameHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIICIOBAaHHUS 3aBHCHUMOCTEH (M3NYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpEeITI0KEHHBIX THIIOTES.

Bonbioe BHUMaHKE yIENseTCsl pEIICHUI0 pacuETHBIX M KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL 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 ¢ TpeboBanusmu DPI'OC COO Kk MarepuasbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (M3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHKEH M3ydaThCsl B YCIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIIOBHUSX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB €CTECTBEHHO-HAYYHOTO KA. B kabuHere
(bU3UKN TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHITTOTHEHUS YKAa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHUYECKUX NPAKTUYECKUX padOoT M JIEMOHCTPALMOHHOE
o0opyaoBaHue.

JleMoHCTpanoHHOE 000pyIOBaHHE (OPMUPYETCS B COOTBETCTBHH C IPUHIMIIOM
MHHUMAJIBHON JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMUN JAJsl MCCIEJOBAHUS W3y4YaeMbIX SIBJICHMHW U IIPOLIECCOB,
HIMIIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.

JlaGopaTopHoe o0opyaoBaHHE ISl YUYCHHYECKHUX MPAKTUUECKUX padoT (opmupyercs B
BU/IC TEMAaTHYECKHX KOMILJIEKTOB M OOECIIeYMBAETCS B pacuére OJHOTO KOMIUICKTa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOrOo O00OpyNOBaHMUSA JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BHJIE IN(POBBIX JTa0OPaTOPHIA.

OCHOBHBIMU TIEISIMU U3yUYeHUs (PU3HUKH B 00111eM 00pa30BaHUM SBISIOTCS:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHS OOY4YalOUIMXCS K HAaydyHOMY M3YUYECHHUIO

HPUPOJIBI, Pa3BUTHE UX HHTEUICKTYAJIBHBIX M TBOPUECKHUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE€ TNO3HaHUSA H  (HOpPMHUpPOBaHHE
MCCIIEI0BATEIbCKOTO OTHOIICHNUS K OKPY’KAIOIINM SBJICHUSM;



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

¢ hopmupoBaHUE YMEHUN OOBSICHATH SIBICHUS C MCIOJNB30BAHUEM (PU3NYSCKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeNbCTB;

e hopMmupoBaHUE TPEICTABICHUIA O PONU (PU3UKK JUISI Pa3BUTHS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcss pelIeHHEeM CIEAYIONIMX 3agad B Ipolecce

U3y4eHHS Kypca (U3UKU HA YPOBHE CpPeIHEro o0Iiero o0pa3oBaHuUs:

® MPUOOPETEHUE CUCTEMBl 3HAHWK 00 OOmMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(DU3UKH;

e popMupoBaHME 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 (PU3UUECKOM MOJIENbIO,
3a1a4d, I0/Ipa3yMEBAIOLIMX CaMOCTOSTENbHOE CO3MaHue (PU3MUECKOW MOAETH,
aJICKBATHOW yCIIOBUSIM 3aJ1a4U;

e IOHMMaHHE (U3UUYECKUX OCHOB U MPHUHIUIIOB JAECUCTBUS TEXHUYECKUX YCTPOWCTB M
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

® OBJIQJICHUE METOJIaMU CAMOCTOSATEIBHOTO TMJIAHUPOBAHUS M TPOBEICHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

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

Ha wusydenue ¢usuxu (0a30BbIi ypOBEHb) Ha yYpOBHE CpPEAHEro 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 00yYaroInXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUs OKpy»Karowero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MopenupoBanue GU3MYECKUX SBJICHUN W TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp um mecto Qu3uku B (OPMHPOBAHUM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOICH.

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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 M 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 cucteMbl 0TCUETA, UIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBUXKCHHUS.

[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

MoCieIoBaTeIbHbIE pPaBHbIE TMPOMEXKYTKH BPEMEHHM NPU PaBHOYCKOPEHHOM JIBUYKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

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

[Tpunun otHocutenbHOCTH ["anmuiies. [1epBoiit 3akoH HetoTona. MHepimanbHble CHCTEMBI
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. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

HNmnynbc MaTepralibHOM TOUKHU (Te€a), CUCTEMbl MaTepUuaibHBIX ToYeK. IMIybC CHIIBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPIUH.

[MotenumaneHas sHeprus. [loTeHIMaNBEHAS YHEPTUS YIIPYTO e(hOPMUPOBAHHOHN TPy KHHBI.
[MoTennmansHas 3HEpPrHst TeNa BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanpHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUN.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpONCTBA U NPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon MOTEHITMATBHOW SHEPTHH B KHHETUYECKYIO i OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol



W3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C W3MEHEHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
IpUMepe PaCTSKEHHS] PE3MHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaast pu3nKa 1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwkenue. Quddys3usa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTPOGHHS 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 JABWKEHHMs dactul Tra3a. [llkama temnepatyp KenpBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporieccsl B UACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
u30x0pa, n3obdapa.

TexHuyeckue ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoOMeETp.

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.

Mopenb, HUTFoCTpUpYIOIIAsl IPUPOLY IAaBJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Onpenenenne Macchl BO3/yXa B KJIACCHOW KOMHATE€ HAa OCHOBE HU3MEpEeHHi 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckas cucrema. BHyTpeHHSs dHEprus TEPMOAMHAMHUYECKOM CHCTEMBI U
crocoOb! e€ n3MeHeHus. KonnyectBo TemnoTel U paboTta. BHYTpeHHss sHEprusi 0JHOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Tennonepenayu: TEIONPOBOIHOCTh, KOHBEKIIUSA, U3JIyUEHHUE. Y 1€TIbHas
TEIIOEMKOCTB BellecTBa. KoMuecTBO TEIIIOTHI IPU TEIIoNepeiade.

[lonarue 06 anmabatHOM mpouecce. [lepBbiii 3akoH TepMmoauHamuku. IlpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Brtopoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B MMPUPO/IE.

Tennoble MamuHbL. [IpuHIMIBL 1eficTBUS TemTOBbIX MamuH. [Ipeobpa3zoBanus sHEprun B
TeroBbIX MamuHax. Koadduuuent nosnesnoro neiictBust teroBoi mammuubl. Lukn Kapuo u
ero Kod(hPUIMEHT MmoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOIEMBI TETUIOIHEPTETHKH.

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



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 (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OmnbIT M0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3Mepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoowvl

[TapooOpazoBanne u KoHjeHcanus. Mcmapenune U kureHue. AOcCOmOTHas U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachleHHbIi map. Y aenbHas TemioTa napoodpa3oBaHus.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannnueckue u aMmop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBnenue m Kpucramimzauus. YIenbHas
TeruioTa miasiaeHus. CyOnumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuyeckue ycTpoWCTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJYyYEHHsS COBPEMEHHBIX MaTepUajoB, B TOM  4YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUM.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MJIaBICHUS KPUCTAITHYECKOTO BELIECTBA.

JleMOoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3anus TeJl. OJIEKTpUYECKUd 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsIO0B.
[IpoBOIHUKY, TUBIIEKTPUKH U IMOJTYIPOBOAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsija.

B3aumopneiicteue 3apspoB.  3akoH  Kynona. TodeuHbIl  21€KTpUYECKHH — 3apsil.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. [lpuHuun cyneprno3uuuun
3JEKTPUYECKUX NoJIeH. JINHNM HanpsHKEHHOCTH AJIEKTPUYECKOrO MOJIS.

PaGora cunm omekrpoctatudeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY M IUANEKTPUKH B 3JIEKTPOCTATHUECKOM MoJ€. JIu3nekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsSYKEHHOI0 KOHJIEHCATOpAa.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIBHBIN
anmnapar, CTpyHHBbIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT JIEUCTBUS SJIEKTPOMETpA.

B3anmozericTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIEeKTpOoCTaTUYECKas 3allHTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAW  IUIACTHH,
pacCTOsTHUSA MEXKy HUMH U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUECKUI TOK. Y CIOBUS CYILIECTBOBAHMS AJIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTKa Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHoOE, NapajiebHOE, CMEIAHHOE COCIMHEHHUE POBOAHUKOB.

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.

DNIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MomynpoBogauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoHUKOBBIE TPHOOPHI.

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

W3mepeHne cuilbl TOKa U HAPSHKEHUS.

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 COIPOTUBIICHUSI.

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.

W3mepeHre  SIEKTPOABMKYILIEH CHJIBI  HMCTOYHHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6mronenue anexTposusa.

Me:xnpeamerHbie CBA3U

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

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C M3YYCHHEM METOJOB HAyYHOTO ITO3HAHHS:
SIBJICHWE, HAy4YHBIA (akT, TUMOTe3a, (U3NYecKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKIUsS, mapabdora,
runepooia, ux rpagKa ¥ CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIINHN: CUHYC, KOCUHYC, TAaHTEHC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHl M HMX MPOSKIMH HA OCH
KOOPJMHAT, CII0XKEHHE 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 U Ta30B, 3JIEKTPUUYECKUE
CBOICTBA METAJNIOB, JIEKTPOIUTHYCCKAS TUCCOLIMAIINS, TaTbBAHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAaHEHHUs HMIIyJIbca B TEXHUKE (pakerta,
BOJOMET W Jpyrue), JBUTATENb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJIYYCHUS COBPEMEHHBIX MATEPUAIOB, B TOM UYHCIIE
HAHOMATepHaJloB, ¥  HAHOTEXHOJOTHH,  DJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JNEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM TpPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. daekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpomMacHUMHAA UHOYKUUA

ITocTossHEBIE MarHuThl. B3amMoelcTBHE ITOCTOSHHBIX MAarsuToB. MarHuTHOE IIOJIE.
Bekrop marauTHON nHAyKIuU. [[puHIUIT Cynepno3uliui MarHUTHBIX MoJed. JINHUM MarHuTHOM
uHayKkuud. KapTrHa mTuHui MarHUTHOM MHTYKIIMU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie mTpoBOJHUKA ¢ TOKOM. KapThHa NMHMI WHAYKUMKA MarHUTHOTO MOJIA
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanmoieicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE.

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

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BekTOpa MarHUTHOW MHAYKIWH.
DNEKTPOABUKYILAS CUJIA MHIYKIUU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anekTpuueckoe mojie. DIEKTPOABMKYILNAS CUJA WHIAYKUWA B TMPOBOJHHKE,
JBIDKYIIIEMCS TIOCTYIIaTEeILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

[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 3IEKTPOMArHUTHON MHTYKIIUH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

KonebGarenbnast cucrtema. CBOOOgHBIE MeXaHWYEeCKHWe KoyebaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryga u ¢asza koieOanwit. [IpyXKMHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX KojeOanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KoneGatenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHUS B HA€aIbHOM
KoJe0aTeJIbHOM KOHType. AHAJOTUS MEXIY MEXaHWYEeCKUMU U DJIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJIEOaTEIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYKIeHHbIE MEXaHUYECKHUe KOJeOaHMUs.
Pe3onanc. BeiHyX/1eHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITIUTYJHOE U AEUCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada W MOTPEOJCHUE BICKTPUUCCKON IHEPTHUHU.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa ucnonb3oBaHus
AJIEKTPO3HEPTUU B IOBCEHEBHOM JKU3HH.

TexHudeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeNbHON cUCTeMbI (TPY>KUHHBIN WIIM MaTeMaTUYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronmx KoJieOaHu.

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.

Monenb IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MTEPHOJia MaJIbIX KosieOaHUH Tpy3a HA HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue mnepeMEeHHOro TOKa B ILENUM M3 IOCIEA0BAaTENbHO COECIUHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHbsle 60JIHbL

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: OTpaXCHHE, IMpeloMJIeHHue, mnoyspu3anms, audpaxmust, uHTepdepeHnus. CKoOpocTb
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 JIMArHOCTUKA B TEXHMKE W MEIULMHE, pajap, pPajHuONpPUEMHHUK, TEJIEBU30D,
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, UHTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHENHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TMOKa3aTenb
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/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE 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.

TexHUYeCKHEe YCTpPOWCTBA M MPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyma, Qoroarmmapar,
MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIIMOHHAS
pemETKA, OISAPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHeHuEe, OTpakeHHEe W MpesiomyieHue 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.

[Tomyuenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmionenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHOM TEOPHH OTHOCHTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTynaTel crneunalibHON Teopuu
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BaKyyMe, IPUHIHII
OTHOCUTENIbHOCTH DUHILTEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.H€HI/I€ BPCMCHU U COKPAILICHUC OJINHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nes 7. KBantoBas puszuka
Tema 1. Dnemenmovt 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 yCTpONCTBA M MpPaKTHUYECKOE NpUMEHEHUue: (OoTodJIeMEeHT, (HOTONATUUK,
coNTHeYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseronuos.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuto 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
BOZIOPOZA.

BosiHoBbI€ cBoiicTBa yacTull. Bonubl ge bpoitnsa. KoprnycKyisipHO-BOJHOBOW Tyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJIN3
(crieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenienne JIMHBI BOJIHBI Jlazepa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JIOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  djpa. OTtkppbiTHE
paauoaktuBHOCTH. OBITEI Pe3epdopaa mo onpeneneHuio cocTaBa paguoaKTUBHOTO U3TyUEHUSI.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BivsHue paqnoakTHBHOCTH HA KUBBIE OPTaHU3MEI.

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.

Snepubiii peaxktop. Tepmosnepublii cuHTe3. I[Ipobmembl M TNEPCIEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPTrEeTUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOMIOEHNS U PETUCTPALIMH FTIEMEHTAPHBIX YACTHLI.
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).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH



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

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

ConHeynas cucrema.

Counnine. ConHeuHass akTUBHOCTh. Mctounwk sHepruu ConHI@ W 3BE34. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM MOCHEA0BAaTEeIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KACHUH U 3BOIoIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [TyTs — Hama ['anaktuka. [lonoxxenue u nprxenne Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaxX TAAKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TyYeHUE.

MacmtabHas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

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

Hab6nronenus B Teneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maree NOBTOPEeHUE

Ponp ¢u3mku w acTpoHOMHH B 3KOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBHOU U
ITHUYECKON cdepax esATEIBHOCTH 4YeNOBeKa, POJdb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON Hay4YyHOM KapTWHE MHUpa, pPOJb (uU3NUECKo Teopun B GHOPMHPOBAHUU
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPa, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUIN O IPUPOJIE.

Me:xnpeamernbie CBA3U

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

Meosicnpeomemnuvle nonsimusl, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
sBJICHUE, Hay4yHBIH (akT, rumore3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
SKCHEPUMEHT, MOJAEIUPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUN, TPUTOHOMETpUUYECKHUE (DYHKIUU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIMIA,
MpU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEICHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

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

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

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



Texnonozcusn: NTMHUM DIIEKTPOIIEpPENady, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIIMOHHAs TedYb, pajap, pajuoNpUEMHHUK, TEIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,

MPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yueOHOro mpeamera «@Pu3MKay Ha ypOBHE CpeaHEro ooumiero odpa3oBaHuUs
(0a30BBIA  YpOBEHB) JIOJDKHO  OOCCHEYHTHh  JIOCTHIXKEHHE  CICAYIOMUX  JIMYHOCTHBIX,
METaIpPeIMETHBIX U MPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS y4eOHOro mpeamera «PU3MKa» TOHKHBI OTpa)xaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPUEHTAlMi, MO3UTUBHBIX BHYTPEHHHX
yOeXKICHUIM, COOTBETCTBYIOLIUX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuMpeHue KU3HEHHOTO OIBITa M ONbITa JEATEIBHOCTH B MPOLECCe peau3alliil OCHOBHBIX
HATPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOydYaromerocss Kak AakTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIEeCTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUEIOBEYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IICHHOCTE;

TOTOBHOCTb BECTH COBMECTHYIO NI€ATEIbHOCTh B HMHTEpEcax TIPakJIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYTIPABICHUHU B 00pa30BaTeIbHON OpraHU3aIuH;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJbHBIMH HHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIUSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHMCKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLICHHBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/a B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMS

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
bu3nIecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pPA3IUYHbIM cdepaM Npo(ecCHOHANBHON MEATETBbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (PU3UKOM W TEXHUKOH, yMEHHE COBEpINATh OCO3HAHHBIM BBHIOOP OymaymIei
npodeccuu 1 peanu3oBbIBaTE COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOpa3oOBaHHIO B 00jacTu (hU3MKMU Ha
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrH4Y€eCKOT0 BOCITUTAHUS:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJBTYpbl, OCO3HaHHE TIJI00AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



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

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (PU3UKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HaHHE IIEHHOCTH HAy4YHOH NeATEIbHOCTH, TOTOBHOCTh B IMPOLIECCe U3YUYEHUS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESTEIBHOCTh HHINBUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3zoBrble JJornuyeckue aeiicTBHA:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyallM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIATh LENU NeSTeIbHOCTH, 3aJaBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
U HEMaTePUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH, PA0OTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3zoBrbie ucciaenoBareLCKUeE AeliCTBHSA.

BJIa/IeTh HAYYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HAYKH;

BJIQJICTh HABBIKAMHU Y4YEOHO-MCCIIEAOBATEIHCKOW U MPOEKTHON AEATEThHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOMCKY METOJIOB pelleHus 3a7a4
buznyecKoro coaepxaHus, IPUMEHEHHUIO Pa3InYHBIX METO/I0B TO3HAHUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3jMYHBIX YYEOHBIX CUTYyalHMsX, B TOM 4YHUCIE TpHU
CO3JIJaHWHU YYE€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJISITH NPUYMHHO-CJICACTBEHHbIE CBSI3M U aKTyaJlIM3UpOBaTh 3ajady, BbIABUTATH
TUNoTe3y e€ pelieHHs, HaXOIWUTh apryMEeHTHl MJsl JO0Ka3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TOJYyYEHHBIE B XOJ€ pEUIeHUS 3aJauyd pe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3a7aud B O0OPa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yUYeHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETbh NMEPEHOCUTH 3HAaHUS MO (PU3HKE B IPAKTHUUECKYIO 001acCTh KUZHEAESATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIEC IOAXObI M PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIONINE aJbTepPHATUBHBIEC PEILICHUS.



Patora ¢ undopmanmeii:

BJIAJCTh HaBBIKAMHU MOJy4YeHHUS MH(pOpMaIuu (PU3NYECKOTO COACPKAHUSA U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (GOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHY;

UCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHN SPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, THTHEHBI, PeCypcocOepekeH s, TIPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opmaTax ¢ Yy4EToMm
Ha3HaueHUs UWHPOpPMALMKU W LEJNEeBOM ayquTopuu, BBIOMpas ONTHUMalbHYIO (opMmy
IPE/ICTaBICHNS U BU3yaIH3aLlUH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (PU3UKK U BO BHE-YPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHSI C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BbIOMpAaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX HUHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

MIPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OPraHHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENCISTh POIU C YYETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA U KaXKIAOr0 YYaCTHMKA KOMaH[bl B OOIIMN pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

IpeyiaraTb HOBBIE NPOEKTHI, OLIEHUBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalMsX,
MPOSIBIISATE TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENILHO OCYIIECTBISATh IMO3HABATENBHYIO NESTEIBHOCTh B 001MacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH DPELICHUS PacuETHBIX M KAuyeCTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYIAUIIMU B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIA YPOBCHB.
CaMOKOHTPO.Ib, IMOLMOHAIBHBII HHTEJIEKT:



JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBHI B JESATEIbHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUN
Y MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYyallud, BbIOOpa BEPHOTO PELICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTHI JPYTHX NPU aHAIHU3E PE3YIbTaTOB ACITEILHOCTH;

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

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 SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATBHOU C(hepbl, ObITh YBEPSHHBIM B ce0e;

caMOperyJIupoBaHuUs, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHATbHBIM
U3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHHIO LEIM M YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH 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

INPEAMETHBIE PE3YJIBTATDBI

K xonmy obyuenus B 10 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh HA MpPUMEpPaxX pojib U MecTO (U3UKU B (POPMUPOBAHUM COBPEMEHHOU
Hay4yHOU KApTHHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITeILHOCTH JIFOACH;

YUUTBIBaTh TPAHMILBI TPUMEHEHUS H3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPLOE TEJIO, MACANBHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMIKOCTEH W TBEPABIX TeJ, TOUCYHBIA DICKTPUYECKUH 3apsAl IPH PEIICHUU
busznyeckux 3a1ay;

pacnio3HaBaTh (hpu3Myeckue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJSIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPSAMOJIMHEMHOE [BUKEHHE, CBOOOJHOE MaJCHHE Tell,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpLUs, B3auMojaeicTBue Ten, auddysus, OpoyHOBCKoOe
JBIDKEHUE, CTPOCHUE >KUAKOCTeH M TBEPIBIX TeN, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oxJa)KaeHNN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIN3aLHs,
KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBILICHUE JABJICHHS ra3a IIPH €ro0 HAarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3aps/I0B;



ONKCHIBaTh MEXAHMYECKOE JBI)KEHUE, UCIOJB3Ys (DU3MUecKue BEeIWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJa, UMIYJbC Tella, KMHETUYECKas
SHEprus, MOTEHIMAaJbHAs SHEPrHs, MeXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; MpH
ONKMCAHWU TPABUJIBHO TPAKTOBaTh (DU3MUECKUIM CMBICT HUCHOJB3YEMBIX BEJIUYMH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (YOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHHY
C ApyTHMHM BEIMYMHAMU,

ONMCHIBATh M3YYECHHBIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHMS, MCIIONb3Ys
¢usnueckue BEIMYMHBI: JaBlIEHWE Tas3a, TemIepaTypa, CpedHssi KUHETHYecKas JHeprus
XAaO0THYECKOr0 JBWKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATENIS; IPH OMMCAHUH MPABUILHO TPAKTOBATh PUINUCCKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYHUH,
uX O00O03HAYeHUS M EOUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (DPU3HYECKYIO
BEJIMYUHY C IPYTMMHU BEJINYMHAM;

ONMCHIBATh M3YUYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(Tporecchl), UCTONb3ysl (PU3NUECKUE BEIUUMHBL: AJIEKTPHUECKUI 3apsi, AJIEKTpUUYECcKoe TOoJe,
HaIpsOKEHHOCTh MMOJISA, TOTEHLUMAN, pa3HOCTh ITOTEHUUAIOB;, IpPU ONHCAHUU IPABHIIBHO
TPaKTOBAaTh (PU3UYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IHWHUIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BETUYMHY C IPYTHUMH BETMIHMHAMU,

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3YS (PU3MUECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TsroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHEHUs
MEXaHUYECKON 3HEPrUH, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHLIMI CYNEPHIO3ULINUNA CUJ, IPUHLIUII
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KysoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OpPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBHS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuy4aTh yCIOBUS UX O€30MMaCHOTO MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh SKCIEPUMEHTHl IO HCCIEIOBAHHUIO (PU3NYECKUX SBJIEHUN M IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TMpU 3TOM  (HOpPMYJIHPOBATH
npobiieMy/3amaqy W = TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTH ONBIT M (POPMYIHUPOBATH BHIBOIBI,

OCYUIECTBIISITh MpSAMbIe U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIUYMH, MPH STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEW U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHHM, MPU ATOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (UKCHpPOBATh pE3YJIbTaThl
MOJTy9EHHOUN 3aBUCUMOCTH (PU3WYECKUX BEIUMYUH B BHUJE TAOMUIl U TpaUKOB, 1e7aTh BHIBOIBI
110 pe3yJIbTaTaM MCCIIEIOBAHNUS;

coOnrofarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIEpUMEHTa, Y4eOHO-MCCIIENOBATENILCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OpaTOpHOro 000pyI0BaHHUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOMENbI0, HCHOJb3YS
¢duznyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 33/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeb, BBIACIATH (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAMMBIE A €€ pelleHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEAbHOCTH MOyUYE€HHOTO 3HAUeHUS! (PH3UUECKON BETMUMHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
paccyXJIeHHIA ¢ ONTOpPON Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIONb30BaTh TIPU  PEIICHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU U IPEACTaBIeHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(QOpPMAINK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTYyYaeMY0 HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOIIECCOB OKPYIKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMUS 10 (U3MKE B IOBCEJHEBHOM JKU3HU JUIA
oOecrieyeHus 6€30MaCHOCTH MPH 0OpAaIIEHHH ¢ TPUOOPaMH U TEXHUUYECKUMHU YCTPOMCTBAMHU, IS
COXpaHEHHMS 3JI0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIlei cpene;

paboTaTh B IpyMIe C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, MIIaHUPOBATh paboTy
TpyNObl, palUMOHAIBHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JEATEIbHOCTH B
HECTAaH/IAPTHBIX CUTYyAlHsX, aJICKBaTHO OIICHUBATH BKJIAJl KaXKIOTO W3 YYaCTHUKOB T'PYIIIBI B
pelieHre paccMaTpuBaeMoi PoOIEeMBI.

K xonmy obydyenus B 11 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM

JNEMOHCTPUPOBATh HA MPUMEpax poJib U MecTo (Gu3MKu B (GOPMHPOBAHUHU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSTeNIbHOCTH JIIOJIEH, LIETIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS W3YyUYEHHBIX (U3UUYECKUX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOUYEYHBIM HMCTOYHUK CBETa, sJepHAas MOJENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO sIIpa MPH pelieHn: HU3HUECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIMS, JCHCTBHME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIHUWCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAaCIIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3aLUsg CBETa, JTUCHEpCUsi CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAsl PaJIOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BeIIECTBA (IEKTPUYECKHE, MarHUTHBIE, ONTHUYECKHE,
ANEKTPUUYECKYIO TMPOBOJUMOCTD PA3IMYHBIX Cpell) U DJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: AJIEKTPUUECKUIM 3apsa, CHjla TOKa, JJIEKTPHUECKOE
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moisd, cuia Amnepa, cuna JlopeHila, MHIYKTUBHOCTD
KaTyIIKH, SHEPTusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, MepuoJ U YacToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCe TAPMOHHYECKUX IIEKTPOMArHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWUU IMPABUIHHO
TPAKTOBAaTh (PU3WYECKUII CMBICT HCIONb3YEMbIX BEJIWYMH, MX OOO3HAYeHHs M €IUHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BeIMYMHAMY;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHUS W TIPOIECCHI, HCIONB3YsS (HHU3UYECKHE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, DHEPTus W
uMnyiasc (OTOHA, TMEPUOJ TOJypacmaaa, SHEpPrHs CBsI3W AaTOMHBIX Sep, NpU OMHCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCMOJIb3yEeMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SIBICHUS, UCIONB3Ys (U3MUECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAICIBHOTO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyns—JIeHa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHMe OWHmTeHHa a1 Qorodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXPAaHEHUS HMIIYJIbCa, 3aKOH COXpPAHEHHs DSJIEKTPHUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOT0 4YHcCla, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvaTrh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MATeMAaTHUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIBL,
001aCcTH) TPUMEHUMOCTH;

OTpeIeNIATh HAaIpaBJICHWE BEKTOpa MHAYKLUHWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICOBAHHUIO (PU3WYECKUX SIBICHUN M MPOILIECCOB C
UCIIOJIb30BAaHWEM TPSAMBIX U KOCBEHHBIX H3MEpEHUH: Tpu d3ToM  (POpMyJIHUPOBATH
npobiemMy/3ajady W TUMOTE3Y Yy4eOHOTO OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYI0BAHUS, TPOBOAUTH OIBIT M (JOPMYITHUPOBATH BEIBO/IBI,

OCYIIECTBIISATh TPSMbIE W KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYUH, MPH ITOM
BbIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEJTMYUH C UCIIOJIb30BAHUEM MIPSIMBIX H3MEPECHHUIA:
IpU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTaThl MOJYYCHHON 3aBUCHUMOCTHU
busznyecKkux BEIWYMH B BHAE Tabnull U TpapuKoB, JAeNaTh BBIBOABI IO pe3yibTaTaM
UCCJIEJIOBAHUS,

coOnronarh mpaBuiaa 0O€30MacHOr0 TpyJa MpPU TPOBEACHHHM HCCICNOBAHUNA B paMKax
y4e0HOTO0 JKCIEPUMEHTa, Y4eOHO-HUCCIEOBATENILCKOH M TMPOCKTHOW JEATEIIBHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000Py0BaHMUS;

pemiath pacu€THble 3aJayd C SBHO 33JaHHOM (U3MUYECKOH MOJENbl0, HCIOIb3Ys
dusznyecKre 3aKOHBI M MIPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4d BHIOMPATh PUZNUYECKYIO
MOJIeb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
IIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
PaCCyXICHHI ¢ OIOPON Ha M3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIICHWH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IpPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHOM HH(QOpPMAINK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH TOTYYaeMY0 HHPOPMAIIHIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andaTh
yCIIOBUS UX 0€30MaCHOT0 UCIIOJIB30BaHUS B IOBCEIHEBHOI JKU3HH;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAYKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJOTHUH;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHWS 1O (U3UKE B TOBCEJHEBHOW JKU3HU IS
obecrieueHnst 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXPAHEHHUS 3/10POBbS U COOIOACHUS HOPM SKOJIOTMUYECKOTO MOBECHUS B OKpYKaIOIIEH cpee;



paboTaTh B IpyMIe C BHITOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYNIbI, PpAMOHAIBHO paclpeneisiTh OO0S3aHHOCTM M  IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)KAOI'O M3 YYaCTHUKOB I'pYIIbI B

peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 P 9 bubmoreka [IOK
. H3WKa U MCTOAbI HAYUYHOTO ITO3HAHUA httpS//medSOOFU/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
22 Hluriamika ! https://m.eds00.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXpPAaHCHHS B MEXaHUKE 6 1 1 htPtIp::I;I/?aneeI;z;f).ru 17§41bf72
HWroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBEI TEpMOHHAMHKH 0 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK

®da3oBbIe MEPEXOIBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
bubmunoreka LIOK

41 eKTpoCTaTIa 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUUYECKU TOK. TOKHU B 12 bubmuotexa [JOK

' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJTACC

KouunyecTBo 4acos JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTtHoe nosje. DJeKTpOMarHUTHasI 11 1 3 Bu6muotexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHu4yecKHe U 3J1EKTPOMarHUTHbBIE 9 1 Bu6muotexa [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKkue U 3J1EKTPOMarHUTHbBIE 5 1 Bu6muotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
41 C) i 6
HICMEHTBL KBAHTOBOM OITTHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 Bu6muotexa [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

4.3 ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Pa3pesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

o1 Obobmaromee nosToperie 4 ﬁﬁﬁ/ﬁeﬁigﬁﬁﬂmmgk
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
N KouaunyecTBo 4acos Jara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabueie  IlpakTHueckue o0pa3oBaTe/ibHbIE
n/n Bcero H3YYeHU S
padoThbI padoThI pecypcnl
®du3nka — HayKa O IpUPOJIE.
1 Hayunslie MGT(})II[H HOIE)HapHIf}I 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPa
Ponw u mecTo ¢puzuku B
dbopMHUpPOBaHUH COBPEMEHHOM bubnuoreka [JOK

2 . 1
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OABUKEHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
nsmkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE NpsMOJIMHENHOE 1 bubmuoteka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 Bu6muotexa [JOK
JIBI)KCHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHoe majieHne. Y CKopeHue 1 but6mmoreka [IOK
CBOOOHOTO Ma/ICHHS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe IBUXEHUE.

7 I[gnmeﬁne MaTepi[IanLHoﬁ TOYKH T10 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHIUIT OTHOCUTEIBHOCTH 1 bubmunoreka LIOK

lNanuiesa. MHepuuanbHble CUCTEMBI

https://m.edsoo.ru/ffO0c3be8



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

orcyeta. IlepBblii 3akoH HeroTOHa

Macca tena. Cuina. [Ipunnun

9 Cylnepro3uinuu cuil. Bropoit 3akoH Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HrroTona AJId MaTCPpUAJIbHOU TOYKH

10 Tpetnii 3akon HeroToHa miis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro taroreHus. Cuia

11 TSHKECTH. HGII))BaSI KOCMHUYecKast bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cwia tpenus. Koaddumuent

13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [JOK
IBYKEHUH TeJa B )KUAKOCTU WA https://m.edsoo.ru/ff0c3f76
rase
[ToctynarenbHoe U BpamareiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO but6mmoreka [IOK
tena. MoMeHT cuitbl. [11edo cHibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPAOTO TEJIA
Nmnynbc MmaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTEPUATIbHBIX TOUEK. bubnuoteka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMnyibca. PeakTuBHOE IBUKEHHE
PabGora 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprus bubmuoteka [JOK
MarepraabHOi ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPTUI

17 [ToreHunanbHas sHEprusi. Bu6muotexa [JOK



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

[loTeHuuanbHas s3HEPrus ynpyro
neOpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

ITorennmanpHbIe U
HEIOTEHIUAJILHBIE CHIIBI. CBS3b
paboTHl HEMOTEHITUATBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXpAHEHUS MEXaHUYECKOUN YHEPTUHN

but6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CHITBI
C I3MCHEHHEM MEXaHUYCCKOM
SHEPTHH TeJla Ha IPUMEPE
pacTsDKEHUS PE3HHOBOTO KTy Tay

20

KonTtponbHas pabora no Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ffO0c4dc?

22

Xapaxkrep JBUKECHUS U
B3aUMOJCHCTBHUS YaCcTHUI] BEIISCTBA.
Mogenu cTpoeHus Ta30B,
JKAJIKOCTEN U TBEPJIBIX TEI

23

Macca monekyin. KonnyectBo
BemectBa. [locTostHHas ABoraapo

24

TemmoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ uamMepeHue.
[IIxana remnepatyp Llenbcus

Wneansuerii raz 8 MKT. OcHOBHOE

Bbubmunoreka LIOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa

26 CpeaHel KHHETUYECKON SHEPTUU bubnuoteka [JOK
JIBH)KEHUST MOJIEKYIT. Y paBHCHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knanelipona

27 3axoH [lanbroHa. ['a30BbIe 3aKOHBI
JlaboparopHuas pabota

28 «MccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSHUS
pa3peKEHHOT0 Ta3ay
H3omnpornecchl B uaeanbHOM rase u bubnmoreka [JOK

29
uX rpaduyeckoe NpeIcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 CITOCOOBI €€ M3MCHEHHS. but6mmoreka [IOK
KonuuectBo TemnoTs u pabora. https://m.edsoo.ru/ff0c5952
BryTpeHHsIsI S5HepTrUs 0THOATOMHOTO
UJCaLHOTO Ta3a

31 Buasr Tenonepenaun bubmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonnuecTBo TEmIoThHI Mpu bubmuoteka [JOK
Terutonepenade. AnnadaTHbIi https://m.edsoo.ru/ff0c5c36
nporecc

33 [IepBbIit 3aKOH TEPMOAMHAMUKH U bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHUC K U30Iponecccam

https://m.edsoo.ru/ff0c5efc

HeobpatumocTh mporieccoB B

34 npupoje. Bropoii 3akoH Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TCPMOANHAMHUKNU

35 [Tpunmun nevicrBus u KII1/] bu6mmoreka [IOK
TEIUTOBOM MAIuHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KII/]

37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIUIOPHEPTETHKHU
O06o6maromuii ypok

38 «MonI:Kan:pHaZI()bmnxa. OcHOBBI bubnuorexa LIOK

https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKI)
KonTtponbHas paboTa o Teme
39 «MOerKy.HSIpHI;SI ¢u3uka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI)

40 [TapooGpazoBaHue U KOHICHCAIHUS. Bu6muotexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOcCOI0THAS U OTHOCHTEIIbHAS

41 BJIQYKHOCTH BO3yXa. HackimeHHbIH bubmorexa [IOK

https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannnueckue u
amop¢HBIe Tena. AHU30TPOUS
42 CBofII)c(:l”)rB KPHUCTAJIJIOB. }KTI;IP,HKI/IG bubmorexa [IOK
https://m.edsoo.ru/ff0c65f0
KpucTauibl. COBpeMEHHbIE
MaTepuabl
[TnaBieHue U KpUCTATIA3AITHS. BuGmorexa LIOK
43 YV nenpHas TEIUIOTA IUIABJIEHUS.

CyOnumarnus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmunoreka LIOK

44 v 0
PABHEHIC TETLIOBOTO batlarca https://m.edsoo.ru/ff0c6820
. 3JI€KTp£[/IBaI_[I/ISI TeN. DIEKTPUUECKUM BuGmiorexa LIOK
3apsin. [[Ba BUIa SJEKTPUUECKUX
P A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IT
o | i e
YHPOBOA ] https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs AJIEKTPUUYECKOTO 3apsia
B i .3
4 Kysona. Toueumni snectpcer brGmorera LOK
3 ’ P https://m.edsoo.ru/ffOc6ce4
3apsiy
Hanps>k€HHOCTB IEKTPUYIECKOTO
48 nonst. [IpuHumn cynepno3unuu bubnuoteka [JOK
9JIEKTPHYUECKUX MoJieH. JInHuu https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
. Pa60T211_[ CUiI BHGKTpl(;CTaTI/IIIeCKOI‘O BuGmorexa LOK
nosist. [lorenuuman. Paznocts
B https://m.eds00.ru/ff0c6f00
MOTEHIINAJIOB
o | Mo pemepas
JICKT TaTHn4 M IIOJIC.
p https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 C) & .K
HIEKTPOSMEOUTE. ROHACHEATOP https://m.edsoo.ru/ff0c7126
- S:GK”er((:):N;KOaCT; nenocxoro BuGmorexa LIOK
KOHJIEHCAaTOpa. JHEprus
A p p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHIeHCaTopa
53 JlaGopatopHas pabota "H3mepenue

3EKTPOEMKOCTH KOHieHcaTopa"



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

54

[IpuHIMI NECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
arnmapara, CTpyWHOT0 IpuHTEpa.
DJIEKTpOCTaTUYECKAs 3allUTa.
3a3eMiieHre AIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [IoOCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
y4acTKa Ienu

56

[NocnenoBarenbHOE, ApaLIETBHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
paborta «M3yueHne cMenanHoTro
COCMHEHUS PE3UCTOPOB)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

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

58

3akoH Oma a5t TOTHOM (3aMKHYTOH )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenue DJ1C ucToOUHMKA TOKA U
€r0 BHYTPEHHETO COMPOTHBIICHUS

bubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOAUMOCTb
TBEP/ABIX METAJJIOB. 3aBUCUMOCTD
COINPOTUBIICHUSI METAIIJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60

DIIEKTPUUYECKHI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB



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

[TomynpoBoAHUKH, UX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJIUMOCTb. 1 bubnuoteka [JOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ffOc84ae
[TomrynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKHU TOK B paCTBOPAX U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTpUYECKUH TOK B ra3ax.

CaMoCTOSITeTbHBIN U bubmuoreka [JOK

63 . 1
HECaMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bu6muotexa [IOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O6o0maromuii ypok 1 bu6mmoreka [IOK
«DNEKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mo Teme

66 «2nekTpoctatuka. [locTossHHBIN 1 bubnuotexa [JOK
3JIEKTPHUUECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CPEIax»

PesepBHbiil ypok. KoHTponbpHas
67 pa6oI")ra o TZSIG ’ 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c8c56
"OnexkTpoguHaMuKa"

68 PesepBHblii ypok. O6o0mIaromuit 1 Bu6muotexa [JOK

ypok 1o Temam 10 kacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

11 KJTACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
Tema ypoxa Kontpoabubie  IlpakTuueckue oGpa3soBaTeabHbIe
n/n Bcero U3YYCHUS
padoTbI padoThbI pecypchl

ITocTOsTHHEBIE MATHUTEL K UX
B3auMoOeicTBHE. MarHuTHOE II0JIE. bu6mmoreka [IOK

1 N 1
BekTop MarHUTHOM MHYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUH
MarsuTHO€ 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmMoeiicTBrE TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGoparopnas padora «3yuenue

3 . p op o op . yc 1 1 bu6mmoreka [IOK
MarHUTHOTO MO KaTYIIKU

Y https://m.edsoo.ru/ff0c98fe

TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.
JlabopartopHnas pabota bubnuoteka [JOK

4 . 1 1
«HUccnenoBanue NeMCTBUSA https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JleiicTBMe MarHUTHOTO TOJISI Ha

5 JBIOKYIIYIOCS 3apsKEHHY IO 1 bubnuoteka [JOK
yactuily. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHua
DNeKTpOMarHuTHASE WHYKITHS.

6 [ToTok BekTOpa MarHUTHOM 1
naaykuu. IJ1C naaykuuu. 3akoH



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

3JIEKTPOMATHUTHON MHIYKLIMU
®dapages

Jlaboparopnas pabota
«HccnenoBanne sSBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW»

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

NunykTuBHOCTH. SIBIEHUE
camounaykuuu. DJ1C
CaMOUHIYKIUHU. DHEPrHs

MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

DNEeKTPOMarHuTHOE IoJie

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

TexHuueckre ycTporucTBa U X
MPUMEHEHUE: TOCTOSTHHBIE
MAarHuThbl, 3JICKTPOMArHuThlI,
QJICKTPOABUTATCIIb, YCKOPHUTCIINU
QJICMCHTAPHBIX YaCTHUII,
HWHAYKIIMOHHAA MICYb

10

O6o0maromuii ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
WHTYKIUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo teme
«MarsuTtHoe nozJe.
DneKTpoOMarHuTHast UHIYKIUSD»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKUE
KoJjiebanus. ['apMoHnyeckue
KoJieOaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
IIpeBparienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopartopHnas pabota
«HccrenoBanue 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

MepHojIa MaJbIX KOJIeOaHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

14

KonebaTenbHbIN KOHTYD.
CBOOOIHBIC AMEKTPOMATHUTHBIC
KoJIeOaHUS B HI€AIbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXTy MEXaHUICCKUMH H
AJIEKTPOMArHUTHBIMH KOJICOAaHUIMU

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrUr B UACAIIbHOM
KoJieOaTeIbHOM KOHTYPE

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbh9c4

16

IIpencrasnenue o 3aTyxarImux
KoseOaHusAx. BoiHy X 1eHHbIE
MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMsI

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

17

IlepeMeHHBIN TOK.

CuHycouJanbHbII IEPEMEHHBIN TOK.

MOoOImHOCTE IEPEMEHHOI0 TOKA.
AMIITUTYTHOE U AEUCTBYIOLIEE
3HAYEHUE CUJIBI TOKA U HAIIPSHKCHUS

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

18

Tpaucdopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHHE JIEKTPUUECKOTO
3BOHKA, TEHEPATOPA IIEPEMEHHOI0
TOKa, JINTHUM 3JIEKTpOIIepesay

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKU IIPU
IIPOM3BOCTBE IEKTPOIHEPTHH.

20 Kynberypa ucnons3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU
Mexanudueckue BOJIHBI, YCJIOBUSA
acnpoctpanenus. [lepuon.
21 IéKoppo(:prpacrIpOCTpalI.;erm " bubnuorexa LIOK
https://m.edsoo.ru/ffOcca54
JuiiHa BosHEL. [lonepeunsie u
MIPOJIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMarHuTHLIE BOJIHBI, UX
23 CBOﬁC'lI“)Ba u ckopoctsb. [llkana Bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
OJICKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuneHus. PazBurue cpeacTs
cBs3u. Paguonokanus
o5 Kontponbnas padota «Konebanus u bubnuotexa [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMOnMHENHOE PaCIIPOCTPAHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslii KCTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakenue cBeTa. 3aKOHbI
27 OT;)axceHm cseta. [loctpoenue Bubmmorexa IOK
B https://m.edsoo.ru/ff0cd4e0
n300pakeHM B TUIOCKOM 3€pKalie
28 [Ipenomnenue ceera. [ToaHOoE bubnuotexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTpPEHHEE OTPaXKEHUE.
[IpenenbHbIiA yroy MoJIHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ff0cd7f6

29

Jlaboparopnas pabota «3mepenue
MOKa3aTess MPEIOMIICHHSI CTCKITa

bubmunoreka LIOK
https://m.edsoo.ru/ffOcd67a

30

JIunzsl. [TocTpoenune n3o0pakeHmit
B JIuH3€e. DOpMysia TOHKOH JTMH3BI.
YBenuueHue JUH3bI

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

31

JlabopartopHnas pabota
«HccnenoBadnue CBOMCTB
M300paKCHUH B JIMH3AX)

32

Hucnepcus ceeta. Cll0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopras
pabora «HabmroneHue aucnepcun
CBETa»

33

Wutepdepennus cera. Audpaxius
cera. Judppakunonnas pemeérka

bubmunoreka LIOK
https://m.edsoo.ru/ffOced22

34

ITonepe4HOoCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckne MpuOOPHI M YCTPOMCTBA
1 yCJIOBHSI X 0€3011aCHOTO
MIPUMEHECHUS

36

I'panu1BI TPUMEHUMOCTH
KJIAaCCUYECKOM MEXaHUKH.
[ToctynaTel cnenuaibHON TEOPUH
OTHOCHUTEIIbHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE

bubmunoreka LIOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPCMCHHU U COKpAIICHUC NJIMHbBI

DHEPrusi ¥ UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBS3b

bubmunoreka LIOK

38
MacChl C SHEPTUEH U HMITYIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
K 0 O .
3 Ocuons creruramroft eopin biGorera LIOK
t p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®otonsl. Dopmymna I1nanka. bubmuotexa [JOK
DHeprust ¥ UMITyJIbe GOTOHA https://m.edsoo.ru/ffOcfel6
" $TKpb(I;$e u HcgneﬂOBa§H§ BuGmorexa LIOK
otoaddekra. OnbiThl A. T
https://m.edsoo.ru/ffOcffc4
CroneroBa
o Z;aUKOHH (})OTOB@)@;KT& ;f(gaBHGHHG BuGmiorexa LIOK
nHImreitHa s Gorodddexra.
A https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» portosddexra
.0 I1. H.
43 ﬁzgze::ae (;?;Lanqezzgeb I efcTBHe bubnuorexa LIOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTponcTa u
MPaKTUYECKOE TPUMEHEHHE!
44
¢dhoTodeMeHT, (HOTOIATUHK,
CoJIHEUHas OaTapesi, CBETOIHO]]
45 Pemrenue 3agad mo reMe «DJI€eMEHTHI bu6mmoreka [IOK
KBaHTOBOM OITHKH» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL BuGmorexa IIOK
46 Pesepdopna o paccesHuro o-

YaCTHII. HnaHeTapHasI MOACIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
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47

IToctynater bopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u nornoimeHue GoToOHOB
IIpU IIEPEXOE aTOMA C OJHOTO
YPOBHS SHEPTUH Ha APyroi. Bubl
CIIEKTPOB

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0afa

49

BomnHoBEIEe cBOiicTBa yacTull. BOIHEI
ne bpoist. KopnyckymnspHo-
BOJHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIyYCHHE

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaTHOAKTUBHOCTH.
OmerTel Pe3epdopaa mo
OIIpEJICJIEHUIO COCTaBa
PaaAOaKTUBHOT'O U3JTYYCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
n3ny4deHus. BnusHue
PaZOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpBITHE TPOTOHA M HEUTPOHA.
N3otombl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ["amma-u3nydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJyieMeHTapHbIe YacTUllbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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pPEruCTpalvK 3JIEMEHTAPHBIX
yactuil. Kpyrieli cron
«DyHAaMEHTAIbHbIE
B3auMogecTBUA. ENUHCTBO
(hU3UIECKOI KapTUHBI MUPa»

55

Bun 38é3nnoro He6a. Co3sesnus,
SIpKUE 3BE3IBI, MJIAHETHI, KX
BuauMoe asrkenne. Coaneynas
cucremMa

56

Connue. ConHeyHasi aKTUBHOCTb.
Ncrounuk sHeprun CosHua u 3BE371

S7

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNbHOCTU. BHyTpeHHEe
cTpoeHue 3B€311. COBpEMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposrronny CoJtHIA U 3BE3

58

Mnineunsiii [1yTe — Hama
lNanaxktuka. [lonoxxenue u
nBrokenne Connna B ['amakTuke.
lNanmaktuku. YE€pHbIE ABIPHI B A1pax
raJIaKTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbuioro B3psiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Heperennsie npobiaembl
aCTPOHOMMUU

61

KontponbHas pabota «D51eMEeHTHI




aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06maromuii ypok. Ponb ¢huszukn
Y aCTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTUYSCKOM, COLIMAIbHON B
ATUYECKOH cdepax AesaTeTbHOCTH
YyeloBeKa

63

O6o06maromuii ypok. Pons u mecto
($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa

64

O6o0maromuii ypok. Posb
(hU3UIECKOI TEOpUH B
(bopMHpOBaHUY TPEACTABICHUN O
¢bu3nveckoil kKapTuHEe MUpa

65

Oo6o06maromuii ypok. Mecto
¢bu3nuecKoil KapTUHBI MHUpa B
o01eM psay COBpEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE

66

Pe3epBHbIil ypok. MarauTHoe nosie.
DNeKTpOMarHuTHAsE WHIYKIIHS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELIMAIbHON TEOPHUH
OTHOCHUTEIIbHOCTH

68

Pesepusiii ypok. KBantoBas ¢usnka.
DneMeHTHl aCTPOHOMUU U
acTpo(U3HUKH

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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YYEBHO-METOJIMYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI 1151 YAEHUKA

» ®uswnka, 10 kiracc/ Mskumes ['.5., byxosues b.b., Corckuit H.H. nmon penakuueit
[MapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

» ®usmka, 11 knacc/ Mskumes ['.J1., byxosues b.b., Yapyrua B.M. nox penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemenues
METOAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

1. ®usuka. Paboune nporpammel [Ipenqmernas nunus yueOHukoB cepun "Knaccndeckuii kypc"
10-11 xmaccel: yueb.nmocobue 1i1st 0d1eodpazoBarenbHbIX opranuzanuil/ A.B. Illaranuna.-M.:
[Ipoceemenue, 2017.

2.ITapdentreBa H.A. COopuuk 3amau no ¢usuke. 10-11 knacesl: yueOnoe nocodue st OY/
H.A. ITapdenTreBa.-8 uznanue -M.: IIpocBenienne,2018.

3. Caypos HO.A. TToypounslie pa3padotku. 10 kimacc

4. Mapon A.E., mapoH E.A. OnopHbie KOHCIIEKTHI U U (HepeHIINPOBaHHbIE 3aJauH.
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