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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3nke 0a30BOr0 ypOBHS Ha YPOBHE CPEIHET0 OOLIEro
oOpa3zoBaHusi pa3pab0TaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHMM K pe3yibTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTesbHON IporpaMmsl, npeactaBieHHbix B @I'OC COO,
a Takke ¢ yu€toMm (enepanpHOi pabodell mporpaMMbl BOCHUTAHHS U KOHIECHIHH
npenojaBanusi yueOHoro mnpeamera «@Pusnka» B 00pa30BaTEIbHBIX OpPraHU3aIUAX
Poccuiickoii @eaepannu, pean3yoX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

Conepxanue mnporpaMmbl 10 (u3uMKe HampaBieHO Ha (QopMHpOBaHUE
€CTECTBEHHO-HAYYHOI KapTHHbI Mupa oOydarouuxcs 10—11 kmaccoB npu oOyueHuu
ux (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIIbHOCTHOTO IMOAXOAA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM OI'OC COO Kk miaHupyeMbIM
JUYHOCTHBIM, IPEIMETHBIM U METAlPEIMETHBIM pe3yibTaTaM OOYYEHMs, a TaKKe
YUHUTBIBAET HEOOXOAUMOCTh pEATU3ALMM MEXKIPEIMETHBIX CBs3ed (U3UKH ¢
€CTECTBEHHO-HAYYHBIMU Y4YEOHBIMHM INpeaMeTaMu. B Heil ompenensroTcsi OCHOBHBIE
1enu u3ydeHus (U3UMKU HAa YPOBHE CPEAHEro oOuiero oOpa3oBaHUs, IJIAaHUPYEMbIC
pe3ysbTaThl OCBOCHUS Kypca (PU3UKU: JMYHOCTHBIE, METalpeIMETHbIE, PEIMETHbIE
(Ha 6a30BOM YpOBHE).

[Iporpamma 1o gu3MKe BKIIIOYAET:

e IUIAHUPYEMbIE PE3yNbTaThl OCBOEHUS Kypca (hu3umku Ha 0a30BOM YpPOBHE, B TOM
quClie IPEIMETHBIE PE3YIbTAThI 10 TOAaM 00yUYEeHHUS;
e conepkaHue yuyebHoro npeamera «Pusnka» mo rojgam o0ydeHusl.

®duszuka Kak Hayka 0 HauboJjee oOLMX 3aKOHAX MPUPOJIbI, BBICTyNAas B KaUeCTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUU 00
okpyxatomeM wmupe. IkonpHBIT Kypc QU3NMKH — CHUCTEeMOOOpA3yIOMUi IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKAT B
OCHOBE TMPOIECCOB U SIBJICHWW, HW3y4aeMbIX XUMHEH, Ouonoruen, Quandeckoi
reorpadueit u acrpoHomuei. VMcnonb3oBaHUe U aKTUBHOE MPUMEHEHUE (PU3NUECKUX
3HAHUI OIpeAeNseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cdepe
AHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJYyYEHHUS HOBBIX MaTepHalOB C
3aJJaHHBIMU CBOMCTBaMHM W Jpyrux. M3yuenue (Qu3mku BHOCUT OCHOBHOW BKIJIaJ B
(GopMuUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHHBI  MHpa  OOydaroluxcs, B
(dopMHpOBaHKE YMEHUN MPUMEHSTh HAYYHBIN METOJ MO3HAHUS MPU BBIITOJIHEHUH UMU
y4€OHBIX UCCIICIOBAHUM.

B ocHOBYy kypca ¢u3uku mjis ypOBHS CPEIHETO OOIIEro 0O0pa30BaHUS MOJIOKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B cOOTBETCTBHM € HEW Kypc SBIAETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/eNioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOM (DU3UKHU.



Hoesn cenmepanusayuu. B COOTBETCTBMM C HEW Marepuan Kypca (QU3UKH
o0BbeIMHEH BOKpYT du3nueckux Teopuil. Benymum B kypce siBnsieTcss popMupoBaHue
MPE/ICTAaBICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzamus mOpeanojaraeT HCIOJb30BaHUE
TYMaHUTAPHOTO TOTEHIMAa (U3MYECKOM HAYKH, OCMBICIEHHE CBS3U Pa3BUTHUS
¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaonoii nanpaenennocmu. Kypc Gpusuku mnpesanonaraet 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHHUUECKHX U TEXHOJIOTMUECKUX MPUIIOKEHUM U3yUYEHHBIX TEOPUI
U 3aKOHOB.

Hoes  osxonoeuzayuu  peanusyeTcss IMOCPEJICTBOM  BBEACHHUS  AJIEMEHTOB
coJiepKaHusl, MOCBSAIIEHHBIX AKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHBI C Pa3BUTHEM TEXHUKA M TEXHOJOTUH, a Takke OOCYXIECHHs MpolIemM
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMYECKON OE€30MaCHOCTH.

CrepHEBBIMU 3JIEMEHTAaMH Kypca (U3MKM Ha YpOBHE CPEAHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (u3ndeckue Teopun ((popMupoBaHHE NPEICTABICHUNA O
CTPYKType TOCTPOCHHUS (PU3NYECKON TEeOopHH, pPoiu (yHIaMEHTAIbHBIX 3aKOHOB H
MPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, TPaHUIaX MPUMEHHUMOCTU
TEOPUA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-AesITeTbHOCTHBIN MOX0/T B Kypce (DU3UKH peaIu3yeTCs MPEXkKIE BCEro
3a CY€T OpraHu3alMHi HKCIEPUMEHTAIBHON JesiTenbHOCTH oOydarommxes. Jlis
0a30BOro ypoBHS Kypca (PU3MKH — 3TO HCHOJIb30BAHUE CHUCTEMbl (DPOHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe 10
¢usnke oO0BeAMHEHBI B OOMIMI CIHUCOK YYEHUYECKHX MPAKTHYECKUX pabdoT.
Brienenue B ykazaHHOM MEpevHe Ja00OpaTOPHBIX PabOT, MPOBOJIUMBIX JIJII KOHTPOJIS
U OILICHKH, OCYUIECTBIISIETCS y4aCTHUKaMU 0Opa30BaTEIbHOTO MpoLecca UCXOIs U3
OCOOEHHOCTEeW TUTAHMPOBAaHWA W OCHAaIleHWs KaOuHeta ¢usuku. [lpu sTOM
o0OecnieunBaeTcs OBJaJCHHE OOYYAIOIIUMHUCA YMEHHUSMH TPOBOJUTH KOCBEHHBIE
MU3MEPEHMsI, HWCCIICOBAHMS 3aBUCHMOCTEH (PU3MYECKHX BEIWYMH U TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonpmioe BHUMaHUE yaemsieTcss PelIeHHIO PAcu€THBIX M KauyeCTBEHHBIX 3ajad.
[Ipu 3TOM ISt pacy€THBIX 3a7ad MPUOPUTETOM SIBIIIOTCS 3a7a4dl C SBHO 3aJaHHOU
(¢uznyeckol  MOJEIBbIO, TO3BOJSIOUIME MPUMEHSITh HW3YYEHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3fena Kypca, TaK U MUHTErpUpys 3HAHUS U3 PA3HBIX
paznenoB. JJig Ka4eCTBEHHBIX 3a7[a4 MPUOPUTETOM SIBJISIOTCS 3aJ]JaHUsI HA OOBSCHEHUE
npoTeKaHusl (PU3MUECKUX SIBJICHUN U MPOIIECCOB B OKPYKAIOIICH XKU3HU, TPEOYIOLIUE
BbIOOpA (PU3NUECKON MOJIEIH JIsl CUTyallMH NIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO k maTepHaIbHO-TEXHUYECKOMY
obecrnieyeHn0 ydeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (U3UKM Ha YpPOBHE



cpenHero oOmiero o0pa3oBaHUsA JODKEH H3Yy4aTbCsd B YCJIOBHSX MPEIMETHOTO

KaOuHeTa (UMK WM B YCJIOBHSIX HMHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB

€CTECTBEHHO-HAYYHOTrO Iukia. B kaOunere (Qu3uMku JOMKHO OBITH HEOOXOIHMMOE

nabopaTtopHoe 00OpyIOBAaHUE JJIsl BHINOJIHEHUS YKa3aHHBIX B Iporpamme no (usmke

YUYEHUYECKUX MPAKTUUECKUX pabOT U AEMOHCTPALlMOHHOE 000PYI0BAaHHE.

JleMoHCTpannoHHOE 000pyAOBaHKEe (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH M 00eCrevynBaeT IOCTAHOBKY IEPEUYHCICHHBIX B
nporpamMme 1o (PU3MKE KIIIOUEBBIX JIEMOHCTpAalMi JJIs HCCIEIOBAaHUS H3ydaeMbIX
ABJIGHUH M TPOLECCOB, HMIMPUYECKUX U (PyHIAMEHTAJbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe o00OpymoBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX paboT
dopMupyeTcs B BUAEC TEMAaTHIECKIX KOMIUIEKTOB U 00€CIIEYHBACTCS B pacU€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOyuaromuxcs. TeMaTnyeckue KOMIUIEKTBI Ja00paTOpHOTO
00Opy/nOBaHUsl JOJDKHBI OBITh IMOCTPOEHbl HA KOMIUIEKCHOM HCHOJIb30BaHUU
aHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TaKXKe KOMIIBIOTEPHBIX HM3MEPUTEIHHBIX
CUCTEM B BHJIe HU(POBBIX JaOOpaTOPHUIL.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUU ABIISIOTCS:

e (opmHpoBaHHE MHTEpeca U CTpEeMJICHHS OOydYaroIMXCsl K HAYYHOMY H3YUYEHHIO
PUPOJIbI, PA3BUTUE UX MHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEJCTABICHWN O HAYYHOM METOJE TMO3HaHWA U (opmupoBaHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBJICHUSIM;

e (opMHpoBaHME HAy4YHOTO MHPOBO33PEHHUSI KakK pe3yJibTaTa M3y4eHUs OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKHU;

e (¢opMupoBaHHEC YMEHHH OOBSCHATH SBIICHHS C MCIOJB30BAaHUEM (HU3NUSCKUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

e (dopmupoBaHWE TPEACTABICHUA O polud (QU3MKA IS Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3TUX Iiesield 00ecTeyrBaeTCsl PElICHUEM CIEeAYIOIUX 3a1ad B
nporiecce u3ydeHus Kypca (GU3UKH Ha YPOBHE CpeTHEro o01Iero oopa3oBaHus:

e TMpUOOpETEHHE CHUCTEMbl 3HAHUKA 00 O0O0mMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHWAX,  BKJIIOYAas  MEXaHWKY,  MOJEKYJSIpHYI0  (HU3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHHE YMEHHUIl NPUMEHSATh TEOPETUUYECKUE 3HAHUS M1 OOBSCHEHUS
¢u3nyecKuX SBICHWA B TPHUPOAC W MAJS TPHHITHS TPAKTHUECKUX DPEIICHUN B
IIOBCEITHEBHOM JKU3HU;

e OCBOCHHE CIOCOOOB pEHICHHs pPa3IMYHBIX 33Jad C SBHO 3a/JaHHON (hH3HuUecKoi
MOJIETIbIO, 3aJa4, MOJPa3yMEBAIOIINX CaMOCTOSITENBHOE CO3/laHue (HU3MUECKO
MOJIETIH, aJIEKBATHOM YCIOBUSM 3a/]1a4H;



MOHUMaHUE (PU3NYECKUX OCHOB U MIPUHITUTIOB JACHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;
OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO  IJIAHUPOBAaHUS W TMPOBEACHUSA
(Gu3MUeCKMX OKCIIEPUMEHTOB, aHaiM3a M HHTEpHpeTaluud  HUHPOpMalUH,
ornpeereHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;
CO3/IaHME€ YCIOBHM [UJISI Ppa3BUTUS YMEHHH MPOEKTHO-UCCIEI0BATEIBCKOMH,
TBOPYECKOU ESTENBHOCTH.

Ha wusydenume ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CpEIHEro OOIIEero

obpazoBanus otBoauTcs 134 uacos: B 10 kitacce — 68 yacoB (2 vaca B Heneno), B 11
Kjacce — 66 yacoB (2 "aca B HEJIEIO).

[Ipemyaraempiii B mnporpamMme 1o (u3MKe TNepedeHb J1abOpaTOpHBIX U

MPAKTUYECKUX pabOT SBIIAETCA PEKOMCHJIOBAHHBIM, YYHTEIb JEaeT BBIOOP
npoBeZicHHUST J1a0OpaTOpHBIX pabOT H OMBITOB C YYE€TOM HHIUBUIYATBHBIX
0COOEHHOCTEH 00yUYarOIMUXCH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIorOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIecHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBmxeHwe. [[BUKeHHME  MaTepualbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM MO0 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIE MTEpelayun.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaOnronenne ABWKEHHSI Tena, OPOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue nBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenwne. Bunsl Tpenus (mokosi, cKoiapxeHus, kauenusi). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TE€JIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJibca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nedbopmupoBaHHOM — npyxkuHbl.  [loTeHnmanpHass dSHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsI3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI Tra3oB, KXHUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl Monekys. Konnyectso Bemecrsa. [locTositnaas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HACAIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K Hm3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMoCTh poLIecCOB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kodap@uiueHT moie3Horo
nevctBus TemwtoBod mamwuHbl. [{ukn KapHo m ero ko3¢ @duIMeHT MoIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3oBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTU3aIMs. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanus.

YpaBHeHUE TEMI0BOTO OaaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npu nNoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzaums Tel. OJIEKTpUYeCKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTpUYECKU 3apsij.
Onextpuyeckoe 1nose. Hampsxk€HHOCTh 3yieKTpuueckoro mnois. IIpuHuun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKH. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuyeckuii TOK B razax. CaMOCTOSITETbHBIA U HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JIUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbId (hakT, runores3a, Qu3nmyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU IPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEHCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTMHa NMHUNA MarHUTHOU
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe T10JI€ TOPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUHA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJjieHUE. J[BHokKeHUE 3apsiKEHHOM YacTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABIXKYINAA CWIa HWHAYKUUH. 3aKOH JJIEKTPOMATHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUWHU. OJEKTPOABIXKYyLIas cujia
CaMOMHIYKLIH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MArHUTHBIM MOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVMHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
JIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanure mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmpOMaHUNHbLE 0JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaXeHHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue yCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuuy MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peoMIICHUE, OJSIpU3alus, JUPPaKIHs, UHTEpPEepEHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Lser.

ColOuparomue U pacceuBaroiiue JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONnTHKA, TU(PpaKIIMOHHAS pelIETKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerne natepdepeHIy CBeTa.

HaOmronenue audpakiyuu cBera.

HabGnronenue nucnepcuu cBera.

[TonydyeHune cnekTpa ¢ TOMOLIBIO TPU3MBL.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



W3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsizu s3Heprun GOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe U ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotordekra. YpaBuenue DunmTeitHa st hoTodadpdekra. «KpacHas rpanuiar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOEe JEHUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTorPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxens aroma. Ilocrymarel bopa. M3nydenue wu morioumieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aToMa BOJOPOA.

BousHoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuio  cocTasa
paavoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOneMbl W TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConHeuyHasi akTUBHOCTh. Mctounumk 3Heprur CojiHIA U 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKAECHUH U 3Boonnu CoJiHia u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponp Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJIb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYecKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MexknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsSIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TrumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHLHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nexTtpuyeckue SBICHUS B KUBOWM TMpUPOJE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJIECHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBIA
aHau3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUMXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXIEHUI, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMH 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIbHOCTh B MHTEpecax Ipa)kIaHCKOTrO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHHMTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOMN TPaXKIaHCKOHU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIIEHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsi 3CTETUKY HAy4YHOIO TBOPYECTBA,
npucyero pu3n4eckon Hayke;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa 3KOJIOTHYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUNBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJNIHpOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEJNH JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBaEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH PabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PELICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKue JeHCTBUSA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peuIeHHs 3ahad (PU3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP:)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEJCATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpPMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMUCK, aHaJu3,
CHCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
IPEICTABJICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJlad ¢ CcOoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCcHOCTH,
THTHUEHBI, PECYpCcOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpKaHUS B pazIMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBL;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTh poid C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXJAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULMH HOBU3HBHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYULIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAUIIMH B 0OJACTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABbIKAMU  TO3HABAaTEIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3ylIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hEepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €ro TMPH OCYIIECTBICHWU OOIINCHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUAJIbHAs CUCTEMAa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeIICHUU PU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKONM TEOpUU CTPOCHMS BELIECTBA U



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBW)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE IO OKPY>KHOCTH, HWHEPIUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJIICHUE, KPUCTAJUIN3ALMNS, KUIICHHUE,
BJIQ&XKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS Ira3a IIPY €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBf3b MEXIYy [apamMeTpamMyd COCTOSHHS Tra3a B H30mponeccax,
AJICKTPU3ALU TEJ, B3aUMOJICICTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3NYECKUIT CMBICT HMCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHUS W CIWHMUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOTI0 JABWKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHHIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIHMUMUHAM;

OTMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD MOJISI, OTEHLHUAJ, PA3HOCTh IMMOTEHIUAJIOB,;
Py ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITUYMH, WX OOO3HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJU3UPOBaTh (PU3UYECKHUE MPOLECCHl U SABJICHUS, UCIOIB3Ys (PU3UYECKUE
3aKOHBI ¥ IIPUHUMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DJHEPIuM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYJAPHO-KUHETUUYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
INEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJIEJIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nHIl U TpadUKOB, AETaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAWBATh JJOTHYECKH HEMPOTUBOPEUHBYIO
IENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHEC ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMH, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpyNIe C BBIMOJHEHUEM PA3JIUYHBIX CONUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U E€IUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU PEUIeHUU (PU3HMUECKHUX
3a/1ay;

pacro3HaBaTh (pU3MYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PU3HMKU: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHWus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsl CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3NIMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YAd (U3UYECKUE BEITHMYMHBIL:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuna JlopeHua, HWHIYKTUBHOCTH
KAaTyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ U 4YacToTa
KoieOaHUN B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PUIMUYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0OO3HAUYECHHs M EAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M EIUHUIIBI, YKa3bIBaTb (DOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YyS (PU3HUCCKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs TPOBOJHUKOB, 3aKOH J[xoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIENATh HAMIPABIICHHE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU STOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOJII0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOMCTB U J1A0OPATOPHOTO
000py10BaHUS;

pemath pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BEIOWPATHh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEIleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKIECHUH C ONOpOH Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS,

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-NOMYJISIPHOM MH(pOpMAIUH, ITOJTYy4EHHON U3
Pa3INYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMYI0 HH(OPMALINIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA WX O€30MacCHOTO MCTOJIh30BAHUS B MMOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEJICHUS B OKPYKAOIIEH Cpeie;

paboTaTh B Tpymnme C BBHIMOJHEHHEM pPA3JIMYHBIX COIUMANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbI, PalMOHAIBHO pACHpPEeisITh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHNE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
) AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 E£:$;;?S§8158§f410970
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®Pu3nka — HayKa O IIPUPOJIE.
1 Hayuurie MeT(})];[(bI HO?I»)HapHI/ISI 1 bubnmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) $bopMHUPOBAHUH COBPEMEHHOMN | bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo0.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 bubnmnoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 CyHepIo3nnu cuii. Bropoii 3akoH bubmorexa LIOK
YHep ’ P . https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepualibHOM TOUKHU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUajJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoro tsaroreHus. Cuna

11 TspkecTd. IlepBas kocMudeckas bubmorexa LIOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuina tpenus. Koaddbunment tpenus.

13 Cuna Zgn OTI/IBJIeI({bI/I(i:I apu I[BI/IE(GHI/II/I bubnmorexa LHOK

p p https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH WU rase
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenTt cuisl. Ilnedo cunel. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
HNMnynbec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK




18

[ToreHuunanpHas S3HEPTUS YIIPYTO
1e(OPMHUPOBAHHOM MPY>KUHBI.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU SHEPTHUU CUCTCMBI TCIL.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YACTHUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTrypa
u e€ n3Mmepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KommuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTI'O UI€AJIBHOTO
rasa

31 Bunae! rerionepenaun bubmmorera [TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TENI0EMKOCTh BEIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpolece

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpoIieccoB B bubnmnoreka [JOK




npuponae. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS U OTHOCUTEJIbHAS
41 BJI&KHOCTh BO3/1yXa. HachlleHHbIN bubnmorexa LIOK
Ayxa. Hachit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepPHUAIIbI
[InaBnenue u KpucTaUIM3aAIUA.
43 VYV nenpHas TEMI0TA MJIABICHUS Bubmmorexa LHOK
A ' https://m.edsoo.ru/ff0c6708
CyO6nmumarus
bubmuorexa [JOK
44 v 0
PABHEHHE FEIHOROLO Daflants https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUISCKUN bubnmnoreka [JOK

3apsa. J{Ba BUIa SIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHBIN 3I€KTPUISCKUHA buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIOB
[IpoBOHUKY U TUAJECKTPUKU B
50 3IEKTPOCTATHYECKOM ITIOJIE bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konmencato
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [TOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenue
3IEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOr0 IpHUHTEpa.
DIeKTpOoCTaTUYECKas 3alIHTa.




55

56

57

3azemiieHue 3JIEKTPOIpuOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHoOE, MapaiesbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 OJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenue DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHUS

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh

60

61

DNEeKTPUUECKUH TOK B BaKyyMe.
CBoliCTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAs U
IpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-niepexona. [lomynpoBogHUKOBEIE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae




DJIEKTPUUYECKUI TOK B pacTBOpax U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPOIUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ffOc82ba
DneKTpoaun3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKu https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme

66 «9nekrpocratuka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPENAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoIruHaMHuKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maronmii ypok 1 bubnuoreka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
]
‘:;n Tema ypoxka Beero Kontposbubie IIpakTuueckue f/II:;:eHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MAarHUTHI U UX

| B3auMOJIciicTBUE. MarHUTHOE MOJIC. | bubnunoreka LIOK
Bekrop maruutHON MHAYKUUU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHUH
MarauTHO€e 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. | bubmmoreka [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue | | bubnnorexa [JOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa | | bubmuoreka [IOK
«HccnenoBanne ASHCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cwua Jlopenma. PaGota cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok

6 BeKTOpa MarHuTHOM uHAyKkuuu. IC 1

WHIYKIIAA. 3aKOH 3JIEKTPOMArHUTHOM




uHaykuuu Papaaes

JlaboparopHas paboTa
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUN

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J{C caMOMHAYKLINH.
DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 10J1e

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

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

10

11

12

13

14

Ob6o06maromuit ypok «MarautTHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUS»

KonTponbHas pabota mo Teme
«Mar»uuTHoe 101J1€E.
QHGKTpOMaFHI/ITHaSI I/IH}IYI(III/ISI»

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. 'apmMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3Heprun
JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH M MAcChl Ipy3a»

Koneb6arenbublit koHTyp. CBOOOAHBIE

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820
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16

17

18

OJICKTPOMAardiuTHEBIC KOoJIEOAHHS B
nacaJIbHOM K0Jie0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXPaHEHHUSI SHEPTUU B UJICATHBHOM
K0JIeOaTeTbHOM KOHTYpE

[IpencraBieHne O 3aTyXaroIINuX
KoJsicOaHusX. BeIHy ) /1eHHbBIC
MexaHu4ecKue Kojaebanus. Pe3onanc.
BbIHYKIEHHbBIC 3IEKTPOMArHUTHBIC
KOJIEOAHUS

[lepemennbIit Tok. CHHYCOMIATIbHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsKEHUS

Tpancdopmarop. [Ipoussozactso,
nepegava u norpedieHue
3JIEKTPUYECKON IHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,

reHeparopa nNnepeMEHHOI0 TOKa, JIMHUI

QJICKTpOoIICpcaavd

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPIUHU B ITOBCEHEBHOMN
KU3HU




MexaHHUEeCKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JUINHA BOJIHBEI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOI0JIbHBIE BOIHBI
” 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIeKTPOMArHUTHBIE BOJIHBI, UX
23 CBOMCTBA U cKopocTh. [Ikana bubmmorexa LIOK
P i https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIOCBS3U U
24 teneBuaeHus. Pa3zButue cpeacts
cBs3u. Paguonokanys
’5 KonTtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeitHOEe pacpocTpaHEHUE
26 CBI;Ta B OJIHOPO Hrz)ﬁ cpe ep buomorexa LIOK
% PO peae. https://m.edsoo.ru/ff0cd350
ToueuHsblil HICTOYHUK cBeTa. JIyd cBeta
OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS
27 cgeta. [TocTpoenue n3odpakeHut B brbmmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
)3 BHYTpEeHHee oTpaxkeHue. [IpenenbHblit bubmmnoreka HOK
YIr'OJI IMOJITHOIO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKE€HUs
79 JlaGopaTtopHas pabota «3mepeHue bubnmnoreka [JOK
[OKa3aTesist MPEeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [Moctpoenue nzodpaxeHuii B bubnmnoreka [JOK

nuH3e. DopMysa TOHKOU JIMH3BL.

https://m.edsoo.ru/ffOcddle




VBenuueHue JINH3EI

JlaboparopHas paboTa

31 «Hccnenosanue cBONUCTB
M300paKeHH B TMH3AX)
Hucnepcus cBera. CioxkHbIN COCTaB
3 oenoro ceera. L[Bet. JlabopaTopHas
pabora «Habmonenue aucrepcuu
CBETa»
13 WnTepdepenmus ceera. Judpakuus bubnuorexa [IOK
ceeta. udpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonsipuzanus ceeta https://m.edsoo.ru/ffO0cf02e
35 OnTudeckue MPUOOPHI M YCTPOWCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['panu1el mpuMEeHUMOCTH
36 KJlaccuueckor mexanukd. [locTynarer bubnnorexa [JOK
CIICLIMATIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3aMme/yIeHre BpEMEHH U COKpallleHUue
https://m.edsoo.ru/ffOcfad4?2
JUTUHBI
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN
. bubnuoreka [{OK
38 yacTulbl. CBA3b MAcChl C SHEPrUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
KonTtponbHas padora «OnTuka.
. bubnuotexa [JOK
39 OcHOBBI cIENMANIBHON TeopUn
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»
40 ®otonbl. Dopmyna [Tnanka. DHEprus bubnuotexa [JOK




U UMIYJbC POTOHA

OTKpBITHE U HCCIEN0BaHNE

https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK

41 ekta. O A.T.
porosdexra. Ombrror https://m.edsoo.ru/ffOcffc4
CroineroBa
3akousl hortodddexra. YpaBHeHHE
42 3ﬁHLHTC§H3, Hqi)lq)(bOTOB(b(i@)eKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» porosrddexra
Hasnenue ceera. OnwiTh [1. H.
43 JleOeneBa. XMMUYECKOE EHICTBUE bubnmorexa [IOK
seBa. A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuyeckue ycTpoicTBa u
MIPaKTUYECKOE TPUMEHEHHUE:
44
¢dorosnemeHT, HoTOAATUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3agau no reme «JE€MEHTBI bubnnorexa [IOK
KBAHTOBOM OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITEL
46 Pezepdopna o paccesHUIO 0-4acTu bubmorexa HOK
pHOpAa O b - hitps://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6mmoteka IIOK
47 IToctynate! bopa
y p https://m.edsoo.ru/ff0dOafa
N3nyuenne u nmornomenne GOTOHOB
48 I H}:e €xo0Jie aToMa C O H(()l;o OBHSI bubmotexa HOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPyroi. Buasl criekTpoB
BomHoBEIE cBOMicTBa YyacTUIl. BOJIHEI
49 ne bpoits. Kopryckymsipao- bubnmnoreka [JOK

BOJTHOBOM nyasin3M. CIIOHTaHHOE U
BBIHY)XXJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0dOca8
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51

52

53

54

55

56

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpeneneHuio cocrasa
PaarOaKTUBHOI'O U3TYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaaue
pPaZOaKTUBHOCTH Ha KHUBBIE
OpraHU3MBbI

OTKpBITHE TPOTOHA U HEUTPOHA.
H3otomnsl. Anba-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

DHeprus CB3U HYKJIOHOB B SIJIpE.

SnepHbie peakuu. SaepHblil peakTop.

[Tpo6GieMbl, epCIEKTUBBIL,
9KOJIOTHYECKHUE ACTIEKTHI AIEPHON
SHEPIreTHKU

OnemeHTapHbIe YacTUllbl. OTKpBITHE
Ho3UTpoHAa. MeTobl HaOMOICHUS U
PEruCTpaLK DJIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaaMeHTalIbHbIE
B3auMoaelicTeusa. EnMHCTBO
¢bu3nyecKoil KapTUHBI MUPa»

OTanbl pa3BUTHS ACTPOHOMUH.
[IpukiianHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTpOHOMUU. Buj
3B&3qHOTO Heba. Co3Be3 s, IpKue
3BE3/IbI, IIJIAHETHI, MX BUIUMOE
nsrkenre. CojIHEeUHAasI cUCTEMA

COJ'IHI_IC. ConHeuyHast aKTHBHOCTb.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

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

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38




57

58

59

Uctounuk sueprun CoJiHIA U 3BE3]

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
nocie0BaTeIbHOCTH. BHyTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIe
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostonun CoJtHIA U 3BE3]T

Muineunsiii [1yte — Hama ["aakTuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. I'amaktuku. YEpHbIE NBIPHI
B sAJIpax rajakTUK

Bcenennas. PazOeranue rajiakTuk.
Teopus bonbioro B3pbIBa.
PenukToBo€ U3inydyeHue.
MerTtaranakTuka

60

61

62

63

Hepemennsie npobieMbl aCTpOHOMUHT

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois puszuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKON cdepax AesITeTbHOCTH
YeIoBeKa

O6o6maromuit ypok. Poib u Mmecto

(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuii ypok. Posb
¢buznueckoil Teopun B GOpMUPOBAHUH




65

66

MIPEACTABICHHH 0 (pU3NUECKON
KapTUHE MHUpa

O6o06maromuii ypok. Mecto
(GU3UYECKON KapTHHBI MUpa B 001IIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOJIC

PesepBHBI ypok. MarHuTHOE 110JI€.
DJIEKTPOMArHuTHAs: MHYKIIHS
Onruka. OCHOBEBI cieIUaIbHON
TEOpPUHU OTHOCUTENbHOCTH KBaHTOBast
¢du3uKa. DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

66

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







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; mox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocsemenue»

» ®uzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; nox
penakiueit [TapdpentoeBoii H.A. AkuimonepHoe o61ecTBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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