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HOACHUTEJIbBHAA 3AIIMCKA

[lporpamma mo ¢usuke 6a30BOr0 YpOBHS HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl pa3paboTaHa HA OCHOBE MOJIO)KEHUN U TpeOOBaHUI K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBarenbHON mporpammsl, npeacTtaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepaibHON padbouyeld MporpamMmbl BOCIUTAHUSA U
KOHLENIMK TpernoaaBaHus yueOHoro mpeaMera «dusnka» B 00pa3zoBareiabHbIX
OprasHu3anysax Poccuitckou Oenepauuu, pEeANN3YIOLINX OCHOBHBIE
00Opa3oBareyibHbIE IPOTPAMMBI.

Conepxanue mnporpaMmbl 1O (DM3UKE HampaBieHO Ha (QopMHpOBaHUE
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa oOywatronmxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (pusuke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO -/1€ATEIbHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBerctByeT TpedoBanusiMm ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAIPEAMETHBIM pe3yJibTaTaM
oOy4eHMs, a TaKK€ YUYUTHIBAET HEOOXOJUMOCTh pEaATU3aAMU MEXKIPEIMETHBIX
CBsI3e (PM3MKM C €CTECTBEHHO-HAyYHbIMU Y4e€OHbIMU npenmeramu. B Hel
OTPENEISIIOTCS OCHOBHBIE 1IEJTM U3YY€HUsI (PU3UKU Ha YPOBHE CPEIHEro OOLIEro
00pa3oBaHus, TUIAHUPYEMbIE PE3YIIbTaThl OCBOCHUSI Kypca (DPU3UKU: IMYHOCTHEIE,
MeTanpeaMeTHbIe, MpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca PU3UKHU HAa 0a30BOM YPOBHE, B

TOM YUCJIE MPEAMETHBIE PE3YJIbTAThI 110 roJamM 00ydEeHHUS;

e cojepxkaHue yueoHoro npeamera « duznka» no rogam o0ydeHusl.

du3uka Kak Hayka O HauOojiee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTyHas B
KayecTBe y4eOHOTro MpeaMeTa B IIKOJIC, BHOCUT CYILIECTBEHHBIN BKJIaJ] B CUCTEMY
3HaHui 00 okpy»katoieM Mupe. LlIkonbHbIN Kypc U3k — cucTeMOO0Opa3yIOLIHii
JUIsl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TPOIECCOB M SBIEHUH, H3y4aeMbIX XUMHEH, OMOJIOTHEH,
¢busmdeckoit reorpadueit u acTpoHoMuen. Mcmosb30BaHME W AKTHBHOE
npuMeHeHne (U3MUECKUX 3HAHWA  ONpENesieT XapakTep W Pa3BUTHE
pPa3HOOOpA3HBIX TEXHOJIOTHI B cdepe SHEpreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4YE€HHUsS HOBBIX MATEPUAIOB C 3aJlaHHBIMU CBOMCTBAMM U JPYTHX.
W3ydenne (pu3Mkun BHOCUT OCHOBHOM BKJIaA B (POpMHpPOBAHHE €CTECTBEHHO -
HAYYHOW KapTUHBI MUpa 00y4arolmxcs, B (OpMHUPOBAHHE YMEHUN MPUMEHSThH
HAYYHBIN METOJ] TO3HAHUA MPU BBHIMIOJTHEHUH UMU YUE€OHBIX UCCIIECI0BAHUI.

B ocHOBY Kkypca ¢usmkud 1151 YPOBHS CpegHEro oO0mero o0pa3oBaHUS
MOJIOKEH PSAJ WACH, KOTOPHIE MOXXHO pacCcMarpuBaTh Kak MPHUHIMIBI €ro
MOCTPOCHHS.



Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCSA JIOTHUECKHU
3aBepUIEHHBIM, OH COJEPKUT MaTepuall U3 BCeX pa3AenoB (GU3UKH, BKIIIOYACT KaK
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (U3NKU
oObeaMHEH BOKpYr Qu3nueckux Teopuil. Benmymmm B Kypce sBisieTcs
dbopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIICCTBE U
HoJIE.

Hoes eymanumapusayuu. EE peanuszanys NpearonaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TMOTEHIMaNa (GU3MUECKON HAyKH, OCMBICJICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pasBuTHeM OOIEeCTBa, a TaKke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTHICCKUMU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc @usuku mnpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHIIOKEHHIA
U3YYEHHBIX TEOPHUM 1 3aKOHOB.

Hoes oxonocuzayuu peamu3yercs: IMOCPEICTBOM BBEACHHS SJIEMEHTOB
COJEpKaHUsA, TMOCBIMIEHHBIX JKOJOTMYECKUM MpobOiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUM, a TAKKe OOCYXIACHHS
po0JieM pallMOHATBHOT O TPUPOIO0IOIB30BAHUS U SKOJIOTUYECKOW 0€30MaCHOCTH.

CrepKHEBBIMHM 3JIEMEHTAMHU Kypca (U3UKH HAa YPOBHE CPEAHEr0 OOIIETOo
oOpa3oBaHus SBISOTCS (u3nueckue teopur (GopMUpPOBaHUE NPEICTABICHUMN O
CTPYKTYp€ MOCTPOEHUS (PU3UUECKON TEOPUH, PO PyHAAMEHTATbHBIX 3aKOHOB U
OPUHIMIOB B  COBPEMEHHBIX TNPEACTABICHUSAX O TMPUPOJIe, TpPaHUIAX
NPUMEHUMOCTH TEOPHUH, Uil ONHCAHUS EeCTECTBEHHO-HAYYHBIX SIBICHHA U
MPOIIECCOB).

CHCTEeMHO-AEATEIbHOCTHBIN MOAX0J B Kypce (U3UKHU pean3yeTcs Mpexie
BCETO 3a CUET OpPraHM3ali IKCIIEPUMEHTATHLHON JESTEILHOCTH O0YJaroIMXCsl.
Jnst  6a3oBoro ypoBHS Kypca (U3MKM — OTO MCIOJb30BAHUE CHCTEMBI
(pOHTAILHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB H J1a0OpaToOpHBIX padorT,
KOTOpbIEC B TIporpamMme 1o (pu3uKe 00bEIUHEHBI B OOIIHMI CIIMCOK YUCHHYECKUX
npakTUUYecKuX padboT. BeigeneHne B ykazaHHOM IepeyHE J1adOpaTopHBIX padoT,
OPOBOJUMBIX [JJIsl KOHTPOJSI W OLIEHKHU, OCYHIECTBIISIETCS Yy4aCTHUKAMU
00pa3oBaTeLHOTO TIpOIlecca HCXOJS W3 OCOOCHHOCTEW IIIAaHUPOBAHUSA W
ocHamieHusi kabuHera Qusuku. Ilpm »3TOM oOecmeunBaeTcsi OBIIAJCHUE
0OyJaronmMHCsT YMEHUSAMH MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, UCCIIEIOBaHMUS
3aBHCUMOCTEH (DU3MYECKMX BEIMYMH U TIOCTAHOBKY OTBITOB TIO MPOBEPKE
NPEIJI0KEHHBIX TUTIOTE3.

bonbiioe BHHMMaHue yAenseTcs pPEHICHUI0 PacdYETHBIX W KauyeCTBEHHBIX
3anay. [Ipu 3TOM M pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a7a4M C SBHO
3aTaHHOM (PM3UIECKOUN MOJIEITHIO, TIO3BOJISIOIINE IPUMEHSTh H3YUECHHBIC 3aKOHBI 1



3aKOHOMEPHOCTH Kak U3 OJHOTO pa3jenia Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3aenoB. [l KaueCTBEHHBIX 33]1a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHHsI HA
oObsACHEHHE MPOTEKaHUs (PU3MUECKUX SBJICHUN M IMPOIECCOB B OKpYKarOUIeH
KU3HH, TpeOyrmue BbiOOpa (U3MUECKOW MOJETH [JIs1 CUTyallMH MPaKTHKO-
OPHUEHTHPOBAHHOTO XapakTepa.
B cootBerctBun ¢ tpeboBaHumsimu PI'OC COO Kk MarepuaabHO-
TEXHUYECKOMY OOecrneueHrI0 y4eOHOTO Tmpolecca 0a30BbIil ypoOBEHb Kypca
¢bu3UKK Ha yPOBHE CPEAHEro O0IIEro 00pa30BaHUs JODKEH U3Y4aThCs B YCIOBUIX
npeIMeTHOr0 KaOuHeTa (U3UKH WIM B YCJOBHSX HMHTETPUPOBAHHOTO KaOWHETa
NpeIMETOB €CTECTBEHHO-HAYYHOro IMKia. B kabunere ¢GU3UKHU TOJDKHO OBITH
HEeoOXoIMMoe JlabopaTropHoe O0OOpYyJIOBaHWE Ui BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3HNKe y4eHHYECKHUX MPAKTUIECKUX padOT U IEMO HCTPAITMOHHOE
000pyI0BaHUE.
JleMoHCTpaloHHOE 00OpyIOBaHHE (POPMUPYETCS B COOTBETCTBHH C
OPUHIUAIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH W OOECIEYHMBAET IOCTAHOBKY
NEPEUYUCIICHHBIX B TMporpaMMe MO (U3UKEe KIIOUEBBIX JIEMOHCTpAUUK IS
UCCIICIOBAaHUSI ~ M3y4aeMbIX SIBJIGHUH U  TMPOLECCOB, OMIUPUYECKUX U
(byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.
JlaGoparopHoe o0O0OpyaOBaHME [IJIsI YYEHHUYECKHX MPAKTHUYECKUX paboT
dbopmupyeTcs B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOECTieunMBaeTcsl B pacyére
OIHOTO KOMIUIEKTAa Ha JBYX oOy4aronmxcs. TeMaThuecKkue KOMIUICKTHI
7a00paTopHOr0 O0OOPYIOBAHUS JOJDKHBI OBITh MOCTPOEHHI HA KOMILIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ LU(POBBIX JJaOOpaTOpHil.
OCHOBHBIMY LEIAMH U3y4YeHHs PU3UKU B 00I11IeM 00pa30BaHUU SIBIISIOTCS
o (GopMHpPOBAaHUE HHTEpECa W CTPEMJICHHUS OOy4aloNMxcs K HAyYHOMY
U3YYCHHUIO MPUPOJIbI, PA3BUTHE WX HMHTEIUICKTyalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEICTABJICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENHCKOT'0 OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

e (GopMHpPOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara H3y4eHHs
OCHOB CTPOEHUSI MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (¢opMHpOBaHUE YMEHHH OOBSCHATH SBJICHUS C HCIOJb30BaHUEM

bu3nYeCKUX 3HAHUW U HAYYHBIX JOKA3aTeIbCTB;

e (GopMHpOBaHUE TPEACTABJICHUA O POJM (U3UKH Ui PA3BUTHUSL IPYTUX

€CTeCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOT .

JlocTmkeHne 3TUX 1ieied 00eCTIeurBaeTCsl PEUICHUEM CIEAYIONMX 3a7a4 B

mpolecce n3ydeHus Kypca Gu3uKyd Ha ypOBHE CPETHEr0 001ero oOpa3oBaHMs:



e TpuOOpETeHHWE  CUCTEMbl  3HaHMK 00  oOmmMX  (PU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX,  TEOpUAX,  BKIOYAsT  MEXaHHKY,
MOJICKYJAPHYIO (PU3UKY, OJJIEKTPOJAMHAMHKY, KBAaHTOBYH (HM3UKYy u
AIIEMEHTHI aCTPO(PU3HKHY;

e (dopMupOBaHHWE YMEHUN TIPUMEHITh TEOPETHUECKUE 3HAHUSA IS
oOBbsiICHEHUSI (PU3WYECKUX SBJICHUH B TPUPOAE U Ui TPUHATHS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM )KU3HU;

e OCBOCHHE CIIOCOOOB pEeIICHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
busznueckoil MoJenblo, 3adad, MOJAPa3yMEBAIONMX CaMOCTOSITEILHOE
co3anne (PU3NIECKON MOJIEH, aJleKBaTHOM YCIOBUSAM 3aJa4H;

e TOHUMaHWE (PU3WYECKHX OCHOB W TPHUHIUIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTUIECKUX MTPOIIECCOB, UX BIUSHUS HA OKPY>KAOIIYTO
Cpeay;

e OBJIAJICHUE METOJaMHU CaMOCTOSITEIILHOTO TUIAHUPOBAHUS W MPOBEICHUS
GU3MUECKUX SKCIIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu WH(OOpMAaIuH,
OTIpEIEICHUsI TOCTOBEPHOCTH MOJTYYEHHOTO PE3YNbTaTa,

e CO3JaHHE YCJIOBHM JIJIT Pa3BUTHsI YMCHHUH MPOEKTHO-KMCCJIIEI0BATENbCKOM,
TBOPYECKOM JIEATECITBHOCTH.

Ha w3ydyenue ¢usuku (6a30BbI ypOBEHb) HAa yYpOBHE CPEIHEr0 OOIIEro
obpazoBanusi otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMme 1Mo (HU3HKE IepedYcHb JabopaTOpHBIX H
MPAKTHYECKUX PaboT SBISAETCS PEKOMEHJIOBAHHBIM, YYHWTENb JENacT BBIOOP
NPOBEACHHS Ja0OpaTOPHBIX pPabOT W ONBITOB C YYETOM HWHIAWUBUIYAIbHBIX
0COOEHHOCTEN 00yUYaroIIUXCS.



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

Pa3zgesn 1. ®u3uka ¥ MeTOAbI HAYYHOTO MO3HAHUSA

@dusrka — Hayka o npupoae. HaydHbie METOnBI MO3HAHUSA OKPYXKAOILIETO
mupa. Posp skcnepumMeHTa M TEOpPUM B INPOLECCE IO3HAHUSA IPUPOIBI.
DKCHEpUMEHT B (PU3UKE.

MoenvpoBanue (U3NUECKUX SIBJICHUN U mpoueccoB. HayuHble runoressl.
®duznueckue 3aKOHBI U TEOPHUH. | paHUIIbI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHUMIT COOTBETCTBUA.

Ponp u mecTo ¢u3uku B GOpMHUPOBAHMHM COBPEMEHHOI HAyYHOW KapTHHBI
MHpPAa, B IPAKTUYECKOU NESITEIILHOCTH JIFOAEH.

Jlemoncmpayuu

AHasoroBele U UU(DPOBBIE HU3MEPUTEIbHBIE NPHUOOPHI, KOMIIBIOTEPHBIE
JaTYUKH.

Pa3ngen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxeHue. OTHOCUTETLHOCTh MEXAHHMYECKOTO JIBHXKCHHS.
Cuctema otcuéra. TpaekTopusl.

Ilepemerienne, CKOpocTh (CpeaHsis CKOPOCTh, MTHOBEHHas CKOPOCTb) M
YCKOPEHHE MaTepuaibHOM TOYKH, MX MPOEKIMU HA OCU CUCTEMbl KOOPJUHAT.
CroxeHue nepeMelleHui U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSMOJMHEHHOE ABMkKeHue. I 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, MNYTH U TEpEMEIICHUs
MaTepHualbHON TOUYKH OT BPEMEHH.

CBo0OoHOE TTageHue. Y CKOPEHHE CBOOOIHOTO A ICHUS.

KpuBonunennoe aBuwxkeHue. [IBuKeHME MAaTepHAIbHOM TOYKH MO
OKPYXHOCTH C IMIOCTOSIHHOM IO MOTYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JIMHEWHAS
ckopocTb. [lepnoa u wactora ob6pamenus. LleHTpocTpemMuTensHOE YCKOPEHHUE.

TexHuyeckue yCTPOWCTBA W IMPAKTUYECKOE NPUMEHEHHWE: CHUIAOMETD,
JIBDKEHHUE CHAPSIJIOB, IIEHbIE U PEMEHHBIC TIEpeaayuH.

Llemoncmpayuu

Mojenb cucteMbl OTCUETA, WLTIOCTPALUS KUHEMATUUECKUX XapaKTePUCTHUK
JIBVDKCHUSL.

[IpeoOpazoBaHue ABUKEHUMN C UCIIOJIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[lageHune Ten B BO31yXE U B PA3PEKEHHOM IIPOCTPAHCTBE.

HaGmonenue ABrKeHUsI Teaa, OPOLICHHOTO IOJ] YIjoM K TOPHU30HTY M
TOPU30HTAILHO.



N3mepenne yckopeHust CBOOOJHOTO MaJICHUSI.

Hanpasnenne CKOpOCTH NPU IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomol

N3yyeHne HEpaBHOMEPHOTO JBMKEHUS C LENbIO ONPEAECIICHNs MTHOBEHHON
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IMYTSMH, IPOWACHHBIMUA TEJIOM 3a
IIOCJICIOBATENIbHBIE PABHBIE NPOMEXYTKM BpPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKEHUHU C HAYaIbHOW CKOPOCTHIO, paBHOU HYITIO.

N3yuyeHne NBUKEHUS IIapUKa B BA3KOW KUIKOCTH.

N3ydenne qBUKEHUS Tela, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTM  ['ammues.  llepBeii  3akoH  HproroHa.
NuepruaibHbIe CUCTEMBI OTCYETA.

Macca tena. Cuna. llpunuun cynepniodunuu cwi. Bropoii 3akoH HeroToHa
JUIs1 MaTepuaibHOM TOUKU. Tpernii 3akoH HproToHa 17151 MaTepuallbHBIX TOYEK.

3akoH BceMHpHOro TtaroreHus. Cuna Tskectu. llepBas kocmuueckas
CKOPOCTSb.

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

Tpenue. Bunbl TpeHus (1mokosi, CkojbxkeHus, kauenus ). Cuna tpenusi. Cyxoe
Tperue. Cua TpeHUs CKOJIbXKEHUs U cujia TpeHus nokos. KoadduuueHt tpenus.
Cwiia conpoTHBIICHUS NIPU ABUKEHUH TENA B )KUIKOCTH WJIU Ta3e.

[locTynarenbHoe U BpalaTeabHOE ABUKEHHE aDCOMIOTHO TBEPOT O TEa.

MoMeHT cuibl OTHOCHUTENBHO OCH BpaueHus. [lmedo cunbl. Ycenosus
paBHOBECHs TBEPIOTO TENA.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUWE: IOAIIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHuEe Macc B3auMO/ICHCTBYIOIIUX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenne cu.

Ciioxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUMN.

CpaBHeHUE CUJT TPEHMS TTOKOSI, KAYEHUS U CKOJIb)KCHHS.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne nBmkeHus: OpycKa Mo HaAKIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHUKAIONIMX B MPYXKUHE U
PE3MHOBOM 00pa3Iie, oT ux AchopMAaIInH.

HccnenoBanne ycinoBUM pPaBHOBECHs] TBEPAOIO TeENA, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 mexanHuke

Nmriynbc MarepuanibHOM TOYKM (Tena), CUCTEMbl MATE€pPUATbHBIX TOYEK.
Nmiynibe cuibl M1 U3MEHEHHE HMMITYJbCa Tela. 3aKOH COXPaHEHHs] MMITYJIbCa.
PeakTtuBHOE ABMXKEHHUE.

PaboTa cuiibl. MOIITHOCTh CHUIIBI.

Kunernueckas sHeprusi MarepuagbHOM TOYkH. Teopema 00 H3MEHEHHUH
KUHETUYECKOW SHEPTHH.

[loTeHunansHas JHEPIUsl. [loTeHunansHas SHEPIrus yIpyro
nedbopMupoBaHHON  mpyxuHbl. [loTeHIMaNbHAas  SHeprusi Tela  BOJM3U
MTOBEPXHOCTHU 3EMIJIU.

[loTeHMabHBIE W HEMOTEHIMATbHbIE  CWibl.  CBS3b  PabOTHI
HEMOTCHIMAIbHBIX CHJI C W3MEHEHMEM MEXAHMYECKOM SHEPIMU CUCTEMBI TEIL.
3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA U MNPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIA UCTOJIET, IBM)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHHUS] UMITYJIbCA.

PeaktuBHOE NBMKEHUE.

[lepexo1 moTEHIMATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomoi

N3yyenne aOCOIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccrnenoBanne cBSI3M pabOThI CHIIBI C M3MEHEHHEM MEXaHUYECKOW IHEPTUH
T€JIa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaas pusuka u TepMOAHUHAMHMKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEM UYUECKOU M eopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUH U UX OTBITHOE
obocHoBanue. bpoyHoBckoe nBuxenue. Juddys3us. Xapakrep IBUKEHUS U
B3aMMOJICUCTBUS YacTHUIl BelIeCTBA. MoJenu CTPOEHMsI Ta30B, XUIAKOCTEH H
TBEPJIBIX TNl U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelneil. Macca u
pazmeprl Mosiekys. KosmuectBo BemecTBa. [loctossHHass ABoragpo.

TennoBoe paBHoBecue. Temmeparypa n e€ nsmepenue. lllkama temneparyp
Lenscus.



Mopens  umpeanbHOrO raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETHYECKOW TEOpUU HICabHOTO Ta3a. AOCOJIOTHAs TeMmIleparypa Kak Mepa
CPEIHEN KUHETMYECKOW SHEPTUM TEIUIOBOTO ABMKEHUS dvactull rasza. lllkama
temneparyp KembBuHa. ['a30BbIe 3aKk0oHbI. YpaBHeHUE MeHneneesa—Knanepona.
3akon JlaneTona. M3omporecchl B U1€aIbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BeulecTBa. ['padmueckoe MpeACTaBI€HUE H3OMPOLECCOB: U30TEPMa, H30X0pa,
n3zo0apa.

TexHuueckne yCTpOWMCTBA M IPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomerp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JIHCKPETHOE CTPOCHME BellecTBa, (potorpaduu
MOJIEKYJI OPTaHUYECKUX COCITMHEHUMN.

OmnpiTel 10 AU dY3UN KUAKOCTEN U Ta30B.

Mojens OpOyHOBCKOTO JIBUKEHHUS.

Mopeins onbita HITepHa.

OnbITHI, JTOKa3bIBAIOIIIHE CYILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aUMOICHCTBUS.

Mo aens, WDTFOCTpUpYIOLIAsi MPUPOY JAaBJICHUS T'a3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOLIME YPABHEHHWE COCTOSIHUS HWICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

Onpenenenne Macchl BO3/lyXa B KJIIACCHOM KOMHAare Ha OCHOBE M3MEPEHUN
00bEMa KOMHATHI, 1aBJICHUS] U TEMIIEPATyphl BO3AyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXTY ITapaMeTpaMu COCTOSTHHSI pa3peKEHHOIO
rasa.

Tema 2. OcHosbl mepmoouHamMuKu

TepMmoauHaMmuueckas cuctema. BHYTpeHHsIs S3HEPTUSL TEPMOIUHAMUYECKOU
CUCTEMBI M cIoCO0ObI €€ n3MeHneHus. KonnuecTBo TerioTsl v paboTa. BHyTpeHHss
SHEPTHsl  OJHOATOMHOIO  HJEaJbHOrO  raza. Buabl  Temonepenadu:
TEIUIONPOBOAHOCTb, KOHBEKIIUS, U3JIydeHHE. Y I€NIbHAS TEIUIOEMKOCTh BELIECTBA.
KosnnuecTBO TEMIOTHI P TEIUIONIEPEAAUE.

[lonstne 06 aamabatHOM Tiporiecce. llepBhIif 3aKOH TEPMOJAMHAMMKH.
[IpumeHeHre mepBOro 3aKkoHa TEPMOJAMHAMHUKHM K u3ompoueccaM. ['paduueckas
UHTEpIpeTalus padoThl rasa.

Bropoii 3akoH TepMoinHaMuKkd. HeoGpaTuMocTh IPOIIECCOB B MPHUPOJIE.

TeruoBble  mMammubl.  [IpyHUOMOBI  IEMCTBHS — TEIUIOBBIX  MAIIMH.
[Ipeobpa3oBanusi 3HEPrUM B TEIUIOBBIX MammHaxX. KosdduimeHT moiae3Horo
nercTBus TerioBo MammHbl. [lukn KapHo m ero ko3¢ ¢uIMeHT IMoJIe3HOTO
NEeNCTBUA. DKOJOTHUECKUE MPOOJIEMBbI TEIUIOIHEPTETUKH.



Texnuueckue yCTpOIICTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTaTellb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOAWILHUK, KOHIUIIMOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teia NpU COBEPUIEHUH pPabOThI: BHUIET
npoOku 13 OYTBUIKM MOJ JEWCTBHEM CXKaToro BO3JAyXa, HarpeBaHue sdupa B
JATyHHOU TpYyOKe IyTEéM TpeHHsI (BUIEO0AEMOHCTPAIHS).

M3MeHeHne BHYTpEHHEN dHEPTHUH (TEMIIEpaTyphl) Teja Py TEIIonepeaye.

OmpiIT Mo anuabaTHOMY pacIIMPEHHUIO BO3AyXa (OMNBIT € BO3AYLUIHBIM
OTHHUBOM).

Mojenu napoBoil TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Dazoevle nepexoovt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAs BJIAXHOCTh BO3Ayxa. HachllieHHBIM map. YaenpHas TeoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KATIEHUS OT 1aBJICHUS.

Teépnoe teno. Kpucrammueckue u amopdHble Teaa. AHU30TPOIUS CBOMCTB
kpuctawioB. JKuakue kpuctawibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaM3auus. Y aenbHas Tervora miasiaenus. Cyomumanus.

VYpaBHeHHE TEMIOBOTO OaaHca.

Texnuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
NICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOITy4EHHUsS] COBPEMEHHBIX MaTepUANIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT .

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu NOHMKEHHOM JaBJICHUU.

Cnoco0bI U3MEpEeHus BIAKHOCTH.

HaOmtoenne HarpeBaHus 1 TUIaBJICHUS] KPUCTAUTMUECKOTO BEILIECTBA.

JlemoHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, rabopamoprwvie pabomoi

N3mepenne OTHOCUTEIbHOM BIaXXHOCTH BO3AYXA.

Pa3zgea 4. DuekrpognHaMuka
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYeCKui 3apsa. JlBa BuAa BIEKTPUYECKHUX

3apsa0B. HpOBOI[HI/IKI/I, AUBJICKTPUKN U TTIOJIYIIPOBOJJHHKH. 3aKkoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaa.

BsaumonerictBue 3apAn0B. 3akoH KynoHa. TodeuHblil 3JEKTpUYECKHUN 3ap .
Onexktpuueckoe mnoJie. Hanpsbk€HHOCTh  3nekTpuueckoro mnojs. [IpuHoun



CYHEPHO3HUIMU DJIEKTPUUECKUX IOJEH. JIMHUM HAanpsyKEHHOCTU DIIEKTPUYECKOTO
IOJISL.

Pabora cun oanexkrpocratmueckoro mojs. IloreHuuman.  PasHocTh
noTeHUUAIOB. [IpOBONHMKM M JIMAIEKTPUKH B IJIEKTPOCTATHYECKOM IIOJIE.
Jlvanekrpudeckas NpOHUIAEMOCTb.

DnekTpo€MKOCTh. KoHteHcaTop. DNeKTpOEMKOCTh INIOCKOT0 KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATopa.

TexHnueckne YCTPOWCTBA M IPAKTHUYECKOE ITPUMEHEHHUE: DJIEKTPOCKOTI,
AIIEKTPOMETP, DBJEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMPOBAJIBbHBIN annapar, CTPYMHBIN IPUHTED.

Llemoncmpayuu

YCTpOKCTBO M MIPUHLMII JEUCTBUS IEKTPOMETPA.

B3anmoaencTBrue Ha3IEKTPHU30BaHHBIX TEIL.

DIIEKTPUYECKOE MTOJIE 3aPSKEHHBIX TEJl.

[IpOBOTHHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTA.

JIMBNEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAN
IUTACTHH, PACCTOSHUS MEXKIY HUMU U JUAIEKTPUYECKOW MPOHUIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

N3mepenue 35eKTpOEMKOCTH KOHIEHCaTopa.

Tema 2. Ilocmoanunwtii 31ekmpudeckuit mok. Toku é paznuunsix cpeoax

DJIEKTPUYECKUIA TOK. YCJOBHUS CYIIECTBOBAaHUS AJIEKTPHUUECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IoCcTOSIHHBIN TOK.

Hampsxenue. 3akon Oma 1151 yuacTka 1Enu.

DJIEKTPUYECKOE COIPOTUBIICHUE. Y IEIILHOE CONPOTUBJICHUE BEIIECTBA.
[locnenoBarenbHOE, MAPAVIENBHOE, CMEIIAHHOE COEAMHEHUE IPOBOIHUKOB.

PaGora oamekrpuueckoro Toka. 3akoH Jxoymsi—Jlenma. MomHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYIIAsl CWJIa U BHYTPEHHEE COINPOTHUBIICHUE MCTOYHHMKA TOKA.
3axkon OMa 11 TOJTHOM (3aMKHYTOM ) 3JIeKTprudeckoi renu. KopoTkoe 3aMbIKaHHE.

DJIEKTPOHHAs  MNPOBOJAUMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
COIPOTHUBIIEHUSI METAJUIOB OT TeMreparypbl. CBEpXITPOBOIUMOCTb.

DIIEKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYyYKOB.

[lomynpoBonnuku.  CoOCTBEHHass U TpUMEcCHass  MPOBOJAUMOCTH
noJynpoBoAHUKOB. CBoMcTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE IPUOOPHI.

DJIEKTpUYECKMA TOK B  pacTBOpax M  paCIUIaBaX  BJIEKTPOJIMTOB.
DJEKTPOIUTHYECKAST TUCCOIHAIIUS. DICKTPOIIH3.



ONeKTpuYecKknid TOK B ra3ax. CaMOCTOSITENbHBIA U HECAMOCTOATEIIbHBIN
pazpsaa. Monnus. [Tnazma.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: amIepmerp,
BOJIBTMETP, PpPEOCTaT, HCTOYHUKUA TOKA, DJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHS], BAKYYMHBIN IHO],
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN JUOM, T'aJbBaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U Hap sSKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS LWIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAAM MIONIEPEYHOTO CEYEHUSI U MaTepuaa.

CwmernanHoe COeTMHEHNE IPOBOJHUKOB.

[Ipsmoe wu3MepeHue HIIEKTPOoIABMXKYLIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHMUS.

3aBHUCUMOCTH COINPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB 3JIEKTPOIMUTOB.

HckpoBoii pa3psil U NpOBOAUMOCTh BO31yXa.

OIHOCTOPOHHSA NPOBOJAUMOCTD JUOAA.

Yuenuueckuii skcnepumenm, nabopamoprwvie pabomol

N3yyeHne CMEmaHHOTro COEAUHEHNS PE3UCTOPOB.

N3mepenue 3eKTpOABHKYILEH CHJIbI HCTOYHUKA TOKA U €r0 BHYTPEHHEIO
COIPOTHUBIICHUS.

HaOmtonenue snekrponusa.

MexnpeaMeTHbIE CBA3U

N3yuenne kypca pusuku 0a30Boro ypoBHs B 10 Kjacce OCyIIECTBIAETCS C
YU4ETOM COJAEPKATEIbHBIX MEXKIPEAMETHBIX CBSA3E€H C KypCaMH MAaTEMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemmuvie nousimusl, CBI3aHHbIE C U3YYCHHEM METOJOB HAYUYHOTO
MO3HAHUA: SIBJICHUE, Hay4yHbIH (akT, TUroTe3a, (pu3nyeckas BeIMYWHA, 3aKOH,
Teopusi, HAOJIOIEHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWE CUCTEMbl YpaBHEHHWH, JHUHEWHas (yHKIUS,
napaboJa, runepooia, ux rpapMKyd U CBOMCTBA, TPUTOHOMETPUYECKHUE (YHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TP UTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPBI M X MTPOEKIMH HA OCU KOOPJIMHAT, CJIIOKEHUE BEKTOPOB.

buonocus: Mmexannyeckoe ABMKEHHUE B KUBOU mpupojae, auddys3us, ocMoc,
TEMI00OMEH KUBBIX OPTAHU3MOB (BUBI TEILIONIEPEIAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B dKUBOW MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEU U



ra3oB, JJEKTPHUUECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIMTUYECKAs IHCCOLMAIMS,
rajibBaHHKA.

l'eoepagpus: BnaXHOCTH BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue JBWKEHHH C MCIOJIb30BAaHHMEM MEXaHH3MOB,
y4€T TpEHHMsI B TEXHHUKE, IOJIIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET M JpYyrue), ABUTATeNb BHYTPEHHETO
Cropaunusi, napoBasi TypOuHa, OBITOBON XOJIO0JWIbHUK, KOHIUIIMOHED, TEXHOJIOTUH
NOJIyUECHUSI COBPEMEHHBIX MarepuajioB, B TOM YHCJE HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAs 3AIUTA, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, IIEKTPOHArpEBATEIIbHbBIC npuodOpBHI,
AIIEKTPOOCBETUTENbHBIE NPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paszpgea 4. JduekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmMmpoMacHUMHAA UHOYKYUA

IlocTossHHbIe  MarumThl. B3aumojaelcTBHE  MOCTOSHHBIX  MarHHUTOB.
MarnutHoe mone. Bekrtop MarHuTHOM wuWHAYKUMH. lIpuHnun cynepno3unun
MarHUTHBIX NoJied. JIMHUM MarHuTHOW WHAYKUMHU. KapTUHA JMHUI MarHUTHOU
WMHJTYKIIUU TIOJISl TOCTOSTHHBIX MAarHUTOB.

MarnutHoe TIOJI€ TPOBOJAHMKA ¢ TOKOM. KapThHa IMHHMA WHIYKIUA
MarHUTHOTO MOJISI AJMHHOTO MPSMOTr0 MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KAaTYIIKK ¢ TOKOM. OmbIT Dpcrena. BzanmoaericTBUE MPOBOTHUKOB C
TOKOM.

Cuna Amnepa, €€ MOy U HalpaBJICHUE.

Cwuna Jlopenna, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHNE 3aps>KEHHOM YaC TUIIbI
B OJIHOPOJTHOM MarHuTHOM ToJjie. PaGoTa cumnsl JIopeHia.

SIBneHue 3yeKTpOMarHWTHOW UHAYKUMHU. [loTOK BekTOpa MarHUTHOM
UHIYKIUU. ODJEKTPOJABWKYIAS CWIa WHAYKIUU. 3aKOH DJIEKTPOMArHUTHOM
nHaykunu Papajes.

BuxpeBoe »yiekTpudeckoe TmoJjie. DJIGKTPOABIKYIIAS CWIa HHAYKIUUA B
MPOBOJHUKE, JTBUKYILIEMCS MOCTYNATEIbHO B OJJHOPOTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NuaykTuBHOCTh.  SIBJIGHHE CaMOMHAYKIMU. ODJEKTPOJBHXKYIAS CHIIA
CAaMOUMHYKIIUH.

DHeprusi MarHUuTHOTO TOJIA KaTyIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MAarHaThl, BJEKTPOMArHUThbl, DSJIEKTPOJABUraATEIb, YCKOPUTEIH JJIEMEHTAPHBIX
YaCTHIl, UHIYKIMOHHAS TIE€Yb.



Llemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO MMy4YKa MarHUTHBIM TOJIEM.

JIvHVMY MHIYKIMA MAarHATHOTO TTOJIS.

B3aumoencTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuiia Amrepa.

[enictBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

SIBIIEHME DIIEKTPOMArHUTHOW WHIYKLIHH.

[IpaBuno Jlenna.

3aBHUCUMOCTbD AJIEKTPOJABMKYILIEH CHUIIBI MHIYKIIMA OT CKOPOCTH U3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOUHAYKIINAH.

Yuenuueckuii skcnepumenm, nabopamoprvie pabomol

N3y4yeHrne MarHuTHOTO MOJIA KaTyIIKHA C TOKOM.

HccnenoBanne nericTBUS MOCTOSSHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanre siBICHUS AIEKTPOMarHUTHOW MHITYKIIMH.

Pa3gen 5. KoJsie0anust 1 BOJITHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koj1edanus

Komebarenpuas  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJEOaHUS.
["apmonmdeckue konebanus. [lepmon, wactoTa, aMmmuTyna U ¢asza KoJieOaHuH.
[IpyXuHHBIA MasTHUK. MareMaTnyeCKUii MasiTHUK. YPaBHEHUE TapMOHHYECKUX
koneOanuii. [IpeBpaiieHre sHEpTHUN TTPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbplii kKOHTYyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B
UAcaATbHOM KOJEOAaTeIbHOM KOHTYpe. AHAIOTHS MEXAYy MEXaHWYeCKUMHU U
AIIEKTPOMArHUTHBIMU KosieOaHusiMu. Dopmyna TomcoHa. 3aKOH COXpaHCHHS
DHEPTUHU B UJCATLHOM KOJIeOaTeTbHOM KOHTYPE.

[IpeacrtaBneHue o 3aTyXxalOUMX KoJicOaHUsIX. BbIHYKIE€HHbIE MEXaHHUUECKUE
kosneOanusi. Pe3onanc. BeiHYKI€HHBIEC 3JIEKTPOMAarHUTHBIC KOJICOaHUSI.

[lepemennbiii Tok. CUHYCOMAAIbHBIM TEPEMEHHBI TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIEE 3HAUYCHHE CHUJIbl TOKa U
HaPSKEHUS.

Tpaucdopmatop. IIpousBoacTso, nepenava u noTpedIeHUE HNEKTPUIECKON
AHEPTHUH. DKOJOTHUECKUE PUCKH MPU MPOU3BOJICTBE AIEKTposHepruu. Kynbrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHnueckne yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: SJIEKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUHU 3JIEKTPONepe1ay.

Llemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTenbHOU CHCTEMBI (TPYXUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).



HaGmonenue 3aTyxaronmx KojaeOaHuu.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHHIA.

Habmonenue pesonanca.

CB00OOIHBIC AIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuuutorpamMmsl (3aBUCUMOCTHU CHUJIbI TOKA U HAIIPSIKEHUS OT BPEMEHH) IS
AJIEKTPOMAarHUTHBIX KOJICOAHUI.

Pe3onHanc 1mpu MOCIEIOBATENbHOM COEAMHEHUU PE3UCTOPA, KaTyIIKH
MHJYKTUBHOCTH M KOHJIEHCATOPA.

Moienb TMHUY 3IIEKTpOTIEpeIadu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPUOJA MAIIBIX KOJICOAHUI rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBaHne mNepeMEHHOr0 TOKa B LENM M3  IOCJIEI0BATEIHLHO
COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKH U pE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHUM Hble 60THbL

MexaHnnueckue BOJIHBI, yclioBUA pacnpocTpaneHus. [lepuoa. CkopocThb
pacmpocTpaHeHusi M JJiMHAa BOJHBL. [lomepedHble W MPOJOJbHBIE BOJHBI.
Hutepdepentys u audppakiuus MEXaHHYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. ']poMKOCTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTpOMarHuTHbIE BOJIHBI. Y CJIOBUS U3TYyYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus Bektopos E, B, V B anekrpomarautHoit BosHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHE, OJIsIpU3alus, TupaKiys,
unTeppepeniys. CKOpOCTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana >MeKTpOMarHuTHHIX BOJIH. [IprMeHeHne 3eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paANOCBA3U U TeNeBUAeHUS. Pagnonokarms.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPY-KAOILEH CPeIbl.

Texnuueckue yCTpOWCTBA W MPAKTHUUECKOE MPUMEHEHHE: MY3bIKaIbHbIC
WHCTPYMEHTHI, yJIbTPa3BYKOBas JMArHOCTUKAa B TEXHUKE M MEIMIIMHE, pajaap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE MOTIEPEUHBIX U MPOOIbHBIX BOJIH.

Kounebmoieecs Teno Kak HCTOYHUK 3BYKA.

HaOmtonenune oTpakeHus v MpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

HaOmonenune unrepdepennnu u gudpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaOmtonenne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U
YacTOTOM KOJICOaHUI.



HccnenoBanne  CBOWCTB ~ JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKEHUE,
npenoMIIeHUe, ToJspu3anys, udpaxius, naTepdepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMonMHENHOE pacIpOCTpaHEHUE CBETa B
ogHopoaHou cpeae. JIyd cBera. ToueuHblii HCTOYHHK CBETA.

OTtpakeHue cBera. 3akOHbI OTpaxkeHus cBeTa. llocTpoeHue n3oopaxeHui B
IUIOCKOM 3€pKaie.

[Ipenomnenue cBeta. 3akOHBI IpeOMIICHHS cBeTa. AOCOMIOTHBIHN MOKa3aTelb
npenomiieHus. llosHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yros moJiHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CiioxHbIN cocTaB 0enoro cera. L[ger.

CoOuparonie U pacceuBawonme JUH3bL. ToHkas muH3a. DOKycHOE
paccTossHME M ONTHYECKas cuia TOHKOW JmH3bl. [locTpoeHue mzoOpakeHuil B
coOuparonmx 1 pacceuBarolmx jJuH3ax. Gopmysna TOHKOW JUH3bI. YBEIMUYEHUE,
J1IaBAEMOE€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOW ONTHKHU.

BonnoBast onrtuka. HMHrepdepenuus cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBusi HaOMIOACHHS MAKCUMYMOB M MHUHHUMYMOB B UHTEp(EpEHIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakimus  cBera. JludpakimonHas pemerka. YCJIOBHE HaOMIOAEHUS
[JIABHBIX ~MAakKCHMMYMOB IPpH MaJ€HHMHM MOHOXPOMAaTMYECKOTO CBE€Ta Ha
TU(PaKIUOHHYIO PELIETKY.

ITonspuzauus ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHHE: OYKH, JIyla,
doToanmnapar, NPOEKIMOHHBINA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJIIPOUSI.

Jlemoncmpayuu

IIpsAMonMHENHOE pPacHpOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETa.
OnTuaeckre npuoopHI.

IlonHoe BHyTpeHHEe oTpakeHne. Moiens CBETOBO 1.

HccnenoBanue CBONCTB U300pakeHUN B JIMH3AX.

Mo e MUKpOCKOTIa, TEJIECKOTIA.

Hab6monenne natepdepeniiuu cBera.

Hab6monenue nudpaxiyy cBeTa.

Habmonenue nucnepcun cBeTa.

Ilonyuyenue criekTpa ¢ MOMOLIBIO ITPU3MBI.

[Toydenue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Ha6monenne nmonsipuszaiyy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomoi



N3mepenue nokasarens MpeaoMIICHUs CTEKIIA.
HccnenoBanne CBOMCTB U300paKEHUH B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3zgen 6. OCHOBBI CrIeIUAJIBHOW TEOPUU OTHOCUTEJIBLHOCTH

I'paHnipl NPUMEHUMMOCTH  KJIACCUYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, PUHLIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENLHOCTh OJTHOBPEMEHHOCTH. 3aME/IJIEHUE BPEMEHU U COKPALICHHE
JUTAHBI.

DOHeprusi ¥ UMITYJIbC PENITUBUCTCKOM YACTHLIBI.

CBs3b MacChl C 3HEPTUEN U UMITYJIbCOM PEIIITUBUCTCKON YaCTULIBI. DHEPTUS
MTOKOSI.

Pa3pen 7. KBanroBasi ¢pusuka

Tema 1. dnemenmuvl K6AHM 0601 ONM UKU

®dotonbl. Dopmyrna [Inanka cBsi3u 3Hepruu GoTOHA C €ro Yac TOTOM. DHEPTUs
U UMIyJbC (POTOHA.

OTtkpeiTHe U uccienoBanue porordpdexra. OnpiTol A. I'. CToseroBa. 3akoHbI
doToapdexra. YpaBHenue DitHiuTeriHa aist poroddpdexra. «KpacHas rpanuna»
dboTorddekra.

Hasnenue cBera. OnbiThl I1. H. JIeOenena.

XUMUYECKOE JEUCTBUE CBETA.

Texnuueckue ycTpoWCTBAa M NPAKTHUECKOE MpPUMEHEHHE: (OTODJIEMEHT,
dboToaTYUK, COJTHEUHAs Oarapesi, CBETOUOI.

Jlemoncmpayuu

®oTo3(PPEeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHeTHEro GoTodddexra.

CBeToanon.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHIl.
[Inanerapnas mopxens aroma. Iloctymarel bopa. M3nyuenuwe u mnoriouieHue
(GOTOHOB MpH TEpexoJe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Apyroil. Bumsl
criekTpoB. CHeKTp ypOBHEHN SHEPTUU aTOMa BOJIOPOa.

BosHoBrIe cBoiicTBa yacTull. Bosnbl 1€ bpoitia. KoprycKysipHO -BOJTHOBOM
JTyalTu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4EHHE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHamM3 (CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Llemoncmpayuu
Monens onbita Pesepdopa.
OmnpeneneHuie JMHBI BOJHBI Jla3epa.
Ha6monenue nuHeHvaTbIX CIEKTPOB U3TYUECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi
Ha6monenue nuHeR4aroro cnekrpa.
Tema 3. Amomnoe adpo
DKCHEPUMEHTHI, JOKA3bIBAIOIIME CJOKHOCTb CTpoeHus saapa. OTKphITHE
pannoaktuBHOocTH.  OmbiThl  Pesepdopna mo  ompemeneHuio  cocTaBa
paanoakTUBHOTO u3iyueHus. CBoiicTBa anb(da-, Oera-, ramma-u3aydeHHUs.
BnusiHre paguoakTHBHOCTHM Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOoTOHA U HeiltpoHa. HyknonHas monens siapa ['eiizenOepra—
HBanenko. 3apsn sapa. MaccoBoe uuciio sapa. M30Tomsl.
Anbda-pactiaf. OJEKTPOHHBIM M TO3UTPOHHBINM Oera-pacman. [amma-
U3JIy4eHHUE. 3aKOH PaJUOAKTUBHOIO pacnaja.
DHeprus CBsI3U HYKJIOHOB B sjpe. Saepusie cuibl. JlegekT Maccol sapa.
SnepHsble peakuuu. JleneHne U CUHTE3 sAep.
SAnepubiit peaktop. TepmosimepHbiii cunTe3. I[IpoOsieMbl U MEPCHEKTUBBI
SZIEPHOM YHEPTETUKH. JKOJOTUYECKUE aCIIEKTHI SIEPHON SHEPTETUKH.
DiieMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Metoapl HAOMIOAEHUS U PETUCTPALIUN FIEMEHTAPHBIX YaCTHL.
@dyH1aMeHTallbHbIE B3auMoeicTBUsA. EAMHCTBO hu3nuecKkoi Kap TUHBI MUpA.
TexHnueckne ycTpoucTBa U NMPAKTUUECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, sinepHblil peaktop, arToMHasi boM0a.
Jlemoncmpayuu
CUYETUHNK MOHM3UPYIOIHMX YACTHLI.
Yuenuueckuii oaxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB 4acTull (o0 rOTOBBIM (oTorpadusm).

Pa3znen 8. DiieMeHTbI AaCTPOHOMUM U ACTPOPUZUKHU

Otanbl pa3BuTHS acTpoHOMHUU. [IpuKkanHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro nHeba. Co3Be3nus, ApKue 3BE3[IbI, IUIAHETHI, UX BUIUMOE
NIBIDKEHHUE.

CoJiHeuyHas cucrema.

Cousmnne. CoisHeyHass akTMBHOCTh. McTtouHumk sHeprum CoJyiHOA M 3BE3N.
3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKH. JlnarpamMma «CHEKTpaJbHBIM KJAcC —
CBETHUMOCTBY». 3BE3MBI TJIaBHOM MOCJEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JJIsl 3BE3] TNIABHOW MOCJENIOBATEIbHOCTH. BHYTpeHHee cTpoeHue



3B€321. COBPEMEHHBIE MPEJICTABICHUS O MMPOUCXOKAECHUU U 3Boronu CoJHIA U
3BE3/1. DTarbl >KU3HU 3BE3/I.

Mieunsiii [lyte — nama [Manaktuka. [lonmoxenue u nBuxenue CoJiHIA B
[Nanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHbBIE IBIPHI B APax
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa66:1a. Pazoeranue ranakTuk.
Teopus bonbpmoro B3peiBa. PenmmkroBoe usirydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranakruka.

Hepeménnbie mpo06i1eMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

HaGmoneHus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN ISl OTPE/IeNICHUS TI0JIOKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHbIE C03Be3/1Ms1 CEBEpPHOTO MOIYIIAPUS U IPKUE 3BE3IBI.

HaOmonenus B teneckon Jlynsl, miaaner, Mneunoro ITyTtu.

O0o0mamee NOBTOpeHNE

Posb ¢Gu3uku ¥ acTpOHOMHM B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM,
COLUATILHOM U ATHYECKOU cepax eaTeTbHOCTH YesIOBEKa, POJib U MECTO (DU3UKH
¥ aCTPOHOMMH B COBPEMEHHOM HAYYHOH KapTHHE MUPA, POJIb (PU3UUECKON TEOPUHU
B (GOpPMUpPOBAHUM TPEJACTABICHUNH O (PU3NUECKONW KapTUHE MHUpa, MECTO
bu3nYecKoil KapTUHBI MUPA B OOIIEM PsIZly COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX
MPEICTABJICHUN O TIPUPOJIE.

Me:xnpeaMeTHble CBA3H

N3yuenne kypca pusuku 0a30Boro ypoBHs B 11 kinacce oCyliecTBIsIeTCs C
YYETOM COJAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMHM MaTeMaTHKH,
OMOJIOTHUU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie nouwsimusi, CBI3aHHbIE C U3YYEHHEM METOJ0OB HAYUYHOTO
MO3HAHUS: SIBJIEHUE, HAy4dHbIH (akT, rumores3a, (u3Mdeckas BEIWYMHA, 3aKOH,
Teopusi, HAOJOJEHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: peMICHUE CUCTEMBl YpaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO, BEKTOPbl U MX MPOEKIMHW HA OCU KOOPJUHAT, CJIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC D3JIEMEHTAPHBIX (YHKIWUMA, TPU3HAKU TOJ00US TPEYroJIbHUKOB,
oTpeIeNieHUe TUIOAIH TUIOCKUX GUryp u o0béma Ter.

buonocus: »nextpuueckue SBICHUS B JKUBOM NpUPOJE, KojeOaTelbHbIE
JIBMDKCHUS B )KUBOM IIPUPOJE, ONITUUECKUE SIBJICHUS B )KUBOM MPUPOJIE, JEUCTBUE
paaualuy Ha )KUBbIE OPTraHU3MBbI.

Xumusi: CTpOEHUE ATOMOB ¥ MOJIEKYJI, KPUCTAUTMYECKASI CTPYKTYpPa TBEPIBIX
TEN, MEXaHW3Mbl OOpa30BaHWA KPHUCTALIMYECKON PEMETKH, CIEKTPaTbHBIN
aHaJIn3.



l'eocpaghusi: MarHuTHBIE TOJIIOCA 3€MJIM, 3al€KW MArHUTHBIX DY/,
boToCHEMKA 36MHOM MMOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICCHUIA.

Texnonocus: ITWMHUAKA DHIEKTPOIEpPENAay, TEHEPATOp MEPEMEHHOIO TOKAa,
ANEKTPOJABUTaTENlb, MHAYKIMOHHAS T€4b, Panap, PaauONPHUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, MpOEKIMOHHBIN ammapaTr, BOJIOKOHHAs OITHKA,
COJIHEYHas OaTapes.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IMPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPE/IHEI'O OBHIET'O OBPA30OBAHUA

OcBoenue yuyeOHOTO Tpeamera «PU3MKa» HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanusi (0a30BbI YPOBEHb) JOJDKHO 00ECIEUUTh JOCTHKEHUE CIICAYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEILHBIX PE3YJILTATOB.

JINUHOCTHBIE PE3YJIbTATbI

JIngaHOCTHBIE pe3yabTaThl 0CBOCHUS yuecOHOTO mpenmeTa « Duzmkay J0DKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpHWIEHTAIi, TO3WTUBHBIX BHYTPEHHUX YOEXKIEHHWH, COOTBETCTBYIOIIMX
TPaAWIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, paCIIMPEHUE KU3HEHHOTO
OIIbITA U OTBITA JACATEILHOCTHA B MPOLIECCE PEATM3alMM OCHOBHBIX HAINpaBJICHUI
BOCHUTATEIBHOM JAEITENBHOCTHA, B TOM YHCJIC B YACTH:

1) rpasK1IaHCKOr0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH IPAXKIAHCKON TO3UIIMU 00 YJarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTRA,;

NPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAaHUCTHUECKUX U
JIEMOKPATUYECKUX IEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTh B MHTEpPECAX IPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAaMOYIPAaBJICHUU B 00pa3oBaTeIbHON OpraHu3alliy;

YMEHHE B3aUMO/IEVCTBOBATH C COLMAIIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUH C
uX QYHKIUSIMHA U HA3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHOMN U BOJIOHTEPCKOM JAEATEILHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHMSI:

c(hopMuUpOBAHHOCTH POCCHUICKOU TpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYAApPCTBEHHBIM CUMBOJAM, IOCTHKECHHSIM
POCCUNMCKUX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIUTAHUSI:

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ATUUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
JESITETbHOCTU YUEHOTO;

OCO3HaHWE JJMYHOTO BKJIa/ia B IOCTPOCHUE YCTOWYHUBOTO OYAYIIEro;

4) 3¢TeTHY€CKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsi 3CTETUKY HAYYHOT'O TBOPUYECTRBA,
NPUCYIIETO (PU3NUECKON HAYKE;



5) TpynoBOro BoCHUTAHMS:

UHTEpEC K Pa3jIM4YHbIM cdepam npodecCUOHATBLHON NeSTeNbHOCTH, B TOM
YHCJIE CBSI3aHHBIM ¢ (PU3UKOM U TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBINM BHIOOD
Oyaymuieit npodeccuu u peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHbI;

TOTOBHOCTB ¥ CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH
(U3MKM Ha NPOTSIKEHUU BCEU KU3HU;

6) IKOJIOrMYEeCKOro0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH JKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TIII00AIBHOTO
XapakTepa 3KOJOTHUECKUX MPoOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE IEVUCTBUM B OKPYXKAIOIIEH CPEJIE HA OCHOBE
3HAHUSA LEJIEN YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA,

pacIIMpeHue OmbITa AEATEIbHOCTH SKOJOTMYECKOW HANPABIECHHOCTH Ha
OCHOBE UMEIOLMXCS 3HaHUH N0 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMUSI:

Cc(hopMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI GU3NUECKON HAYKU;

OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3UKA  OCYILECTBISITH NPOEKTHYI0O U HUCCIIENI0BATEIbCKYIO
JEATEIbHOCTh UHAUBHUIYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBHS
Bba3oBble Jornueckue JecTBUA:
CaMOCTOSTENbHO  (OPMYJIHMPOBATh M  aKTyalM3UPOBaTh  MPoOJIEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;
ONpEeNEATh 1AM JeATeIbHOCTH, 3aJaBaTh IapaMETpPbl M KPUTEPUU HX
JIOCTHIKCHUS
BBISIBIIAITH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B paccMaTpUBAEMbIX
(U3UIECKUX SBICHUSIX;
paszpalaThiBaTh IUIaH PEIICHHs] MPOOJeMbl ¢ y4ETOM aHaIM3a UMEIOIIUXCS
MAaTEPUATIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B ICATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUHN JIEATEIBHOCTH;
KOOPJAWHUPOBATb U  BBINOJHIATH PabOTy B  YCJIOBUSIX PEATBLHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBU;
pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PELICHUH >KU3HEHHBIX TIPOOJIEM.
ba3oBble Hcciie0BaTeIbCKHE TeHCTBHUA:
BJIAZICTh HAYYHOU TEPMHUHOJIOTUEH, KIHOUYEBBIMUA MOHATUSIMH U METOJaMH
du3nyeckoi HayKH;



BJIQJICTh HaBBIKAMU Y4€OHO-UCCIICI0BATENILCKON U IPOCKTHOM JIEATETbHOCTH
B 0051acTH (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOUCKY
METOJIOB pelIeHus 3a1a4 (GU3NUECKOTO COJEpIKAHUS, MPUMEHEHUIO Pa3IuIHBIX
METO0B MO3HAHMSI;

BIIQJICTh BHJIAMHU JEATEIHHOCTH 10 TMOJYyYEHHUIO HOBOTO 3HAHW, €ro
WHTEpIIpETallNK, MPEoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3UYHBIX YUEOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPU CO3JaHUN YIEOHBIX MPOEKTOB B 00JaCTH (PU3UKH;

BBISIBISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M WM aKTyaJM3WpPOBaTh 3a/ady,
BBIJIBUTaTh THIOTE3Y €€ peIeHUs, HaXOAUTh apTyMEHTHI I J10Ka3aTelbCTBa
CBOMX YTBEP>KJICHUH, 3a/1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHNUS,

aHATM3UPOBATh TIOJIyYCHHBIE B XOJE peIIeHUS 3a7adyll pe3yJbTaThl,
KPUTUIECKU OIICHUBATH UX IOCTOBEPHOCTh, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSX;

CTaBUTh W (OPMYIHPOBATh COOCTBEHHBIC 3aJaud B 0Opa30BaTEIILHOU
NESTEIILHOCTH, B TOM YHCJIC TIPY U3YYCHUN (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

yMETh TICPEHOCHTh 3HAHHUA 10 (U3UKE B MPAKTUYECKYI0 00JacTh
KU3HEACATCIILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, NTPEJIaraTb OpUTrHHAIBLHBIC TIOIXObI M PEIICHNUS,

CTaBUTh MTPOOJIEMBI M 33]1a4H, JIOMYCKAIOIINE AlTbTEPHATUBHBIE PEIICHHMS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH TOJydeHUS MHPOpMaIK (U3UIECKOTO COASpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIICCTBIATH ITOWCK, aHAIMU3,
CHUCTEMAaTH3aIlMI0 U WHTEPIPETANI0 MHPOPMAIMKA Pa3IMIHBIX BUIOB U (GOpM
IIPE/ICTABIICHUS

OIICHUBATH JIOCTOBEPHOCTHh MHPOPMAIIHH;

UCIIOJIb30BaTh  CpeAcTBA HWHQPOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PENICHUA KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTraHU3aIlMOHHbIX
3aMa4 ¢ coOmoeHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKHA O€30MacHOCTH,
TUTHEHBI, PECypCcOCOCpEeKEHHs, IPaBOBBIX M OTHYECKUX HOPM, HOPM
nH()OpPMAIMOHHOM 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3NYECKOTO COJAEpKaHUS B Pa3IMUHbIX (opMmarax c
y4éTOM Ha3HaUYCHUS WHPOPMAITUH U [IEJICBOM ayINTOPUH, BEIOUpPasi ONTHMAIbHYO
dbopMy MpeACTaBICHUS W BU3yaIU3allHH.

KoMMmyHMKaTHBHBIE YHHUBEpPCaJIbHble Y4eOHbIE AeHCTBHUS:
OCYLIECTBJIATh OOIIEHME Ha YpOKax (U3UKM M BO BHE-YPOUHOU
NEeSTEIIbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM KOH(MDIMKTHBIX CHUTyallMd W CMsT4arh
KOH(DIMKTHI;

Pa3BEPHYTO W JOTUYHO HM3Jararb CBOO TOYKY 3PEHHS C HCIOJb30BAaHUEM
A3BIKOBBIX CPEACTB;

MMOHUMAaTh U MCHOJb30BATh MPEUMYIIECTBA KOMAaHIHON U WHIAUBHUIYaIbHOU
padoThI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEU KaXKAOT0 YJIEHA KOJUICKTUBA;

MPUHUMATh €A  COBMECTHOM JICITEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAWHHUPOBATH JICWCTBUS IO €€ JTOCTMIKECHUIO: COCTAaBJATh IUIAH JICHMCTBUH,
pacnpesiensiTh poJid C y4€TOM MHEHUW Y4YaCTHHKOB, OOCYXXIaTh pE3yJbTaThl
COBMECTHOU pabOThI;

OLICHUBAaTh KA4E€CTBO CBOETO BKJIaJa M KAXKJIOTO YYAaCTHUKA KOMAaHIbl B
001 pe3yNbTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npeJlaraTb HOBBIE TMPOEKTHI, OILICHUBATH HJIEHM C TO3UIMM HOBU3HBHI,
OPUTMHATLHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBIAATh TMO3UTHBHOE CTPATETUYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYaIUSIX, POSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBEpPcAJIbHbIE YUeOHbIEe 1eiicTBUSA
Camoopranu3amnus:

CaMOCTOSTENbHO OCYILECTBIISATH MMO3HABATENBLHYIO EATEILHOCTh B 00JIACTH
GU3UKH W acCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
cOOCTBEHHBIE 3a1a4H;

CaMOCTOSITEIbHO COCTABJIATH IUJIAaH PEIICHUs PAcCUYETHBIX M KadeCTBEHHBIX
3aJ1a4, IJIaH BBITIOJIHEHUS PAKTUYECKOM pabOThI C yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEITOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumpsTh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTD 32 PEIICHUE;

OILICHUBATh NPUOOPETEHHBIN OTIBIT;

criocoOCcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAULMH B oOjacTu
(u3MKHN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHB.

CaMOKOHTPOJIb, SMOIIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsSIM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIETISIM;

BJIaJIeTh  HaBbIKAMHM  [IO3HABATEIILHOM  pe(rIeKCUM Kak OCO3HaHUS
COBEpINACMbIX JIEHCTBUI W MBICIUTENBHBIX MPOIIECCOB, HMX PE3YIbTaTOB U
OCHOBaHMH;



WCIIOJIh30BaTh MPUEMBI pedIeKCUU JIJIs OIICHKU CUTYaIluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHMBAaTh PHCKA M CBOCBPEMEHHO NPUHUMATh pPEIICHUS MO0 HUX
CHUKCHHIO;

NpUHUMATh MOTHUBBI M apTyMEHThl JPYTrUX TpH aHAIM3E pe3yIbTaToB
e TEIIbHOCTH;

NpUHUMATh ce0s1, MOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA,;

NpUHUMATh MOTHUBBI M apTyMEHThl JPYrUX TNPH aHAIM3E pPe3yJbTaToOB
NeSTCIIbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO JAPYTHX Ha OIIHOKH.

B mporiecce mocTmkeHus TUIHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBbI
no Qu3uKe JIs YpOBHSA CpeAHEro oOIiero oOpa3oBaHHs y OOydaronmxcs
COBEPILEHCTBYETCS AMOIMOHAITLHBIN WHTEJUICKT, TP EATOJIar ato i
c(hopMUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIIOYAIOIIETr0 CIIOCOOHOCTh MIOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HANIPABJICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIILHOM cephl,
OBITh YBEPEHHBIM B CE€O€;

CaMOPETYJIMPOBaHMsI, BKIIIOYAIOIIEIO0 CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTH aJanTUPOBATHCS K
AMOIMOHATILHBIM U3MEHEHUSM U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOYAIOIIEH CTPEMIIEHHE K JIOCTHKECHUIO 1IeTIH U
yCTeXy, ONTUMHU3M, WHHUIIMATUBHOCTH, YMEHHE JIeHCTBOBATh MCXOJMSI U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIOIIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTO STHHE
IPYTUX, YYUTBIBATh €ro TMPU OCYIIECTBICHHH OOIICHUS, CHOCOOHOCTh K
COYYBCTBHIO U COTICPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKITIOYAIOIIUX CTIOCOOHOCTH BHICTPAUBATH OTHOIICHUS
C JPYTrUMU JIOAbMU, 3a00TUTHCS, IPOSIBIISITE UHTEPEC U pa3peiiaTb KOHMIUKTHI.

INPEMETHBIE PE3YJIBTATBI

K xoniy oGyuenuss B 10 kiacce mpenMeTHble pe3yibTarbl HA 0a30BOM
YPOBHE JIOJDKHBI OTpaXKaTh C(POPMHUPOBAHHOCTD Y 00YUAIONMXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (U3UKH B (POPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHbBI MHUpPa, B Pa3BUTHU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHM, B MPAKTUYECKOW AEATEIbHOCTH JIOJIEH;

YUHUTHIBaTh TPaHUIBl TPUMEHEHUS W3YYEHHBIX (PU3WYECKUX MOICTICH:
MaTepuaibHasi TOUKa, UHEpIHATbHAS CHCTEMa O0TCUéTa, aOCOIOTHO TBEPIOE TEIO,
UJCaIbHbBIA T'a3, MOJEIN CTPOCHHUS ra30B, )KUAKOCTEH U TBEPIBIX TEJ, TOUEYHBIN
AIIEKTPUIECKUN 3apsij] IPH pelieHnH (PU3NIeCcKuX 3a/ad;



pacro3HaBaTh (PU3NYECKUE ABJIECHUS (IPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS BEILECTBA U
ANEKTPOJIMHAMUKY:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE MaJEHUE TeJ, JBUKEHUE MO OKPYXHOCTHU, HHEPIMS,
B3auMoieiicTBue Tel, nuddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHHUE KUIKOCTEH
Y TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJ MPU HArpEeBaHUM (OXJIAXKIECHUH), TEIJIOBOE
paBHOBECHE, HCIIApEHUE, KOHJACHCAIUs, IUIaBJICHUE, KPUCTAIUIM3AlMs, KUIICHUE,
BJIAXKHOCTB BO3/1yXa, OBBIIIICHHUE IaBJICHUS Fa3a MPU €ro HArpeBaHUU B 3aKPHITOM
COCyJZie, CBSI3b MEXKJYy MapaMeTpaMH COCTOSIHMS Tra3a B M30MPOIECcCax,
AJIEKTpU3AIUS TEJl, B3aUMOJICUCTBHUE 3aPs/I0B;

OTNUCHIBaTh MEXAaHUYECKOE JBUKEHUE, UCTIOJb3Ysl (DU3UYECKUE BEIUYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KWHETUYEeCKasi PHEprusi, MOTECHIMAIbHAST SHEPTHS, MEXaHUYEeCKasl
paboTta, MexaHM4YecKas MOIIHOCTh;, MPU OMNHCAHWU TMPABWILHO TPaKTOBAThH
(GU3UYECKUIT CMBICT HCIOJb3yEMbIX BEIUYUH, UX O0O0O3HAUYCHUS W €IUHMUIIbI,
HaXOJIUTh (POPMYJIbI, CBS3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIIMYUHY C JIPYTUMU
BEJIMYMHAMU;

OTNUCHIBaTh M3Y4YEHHBIC TEIJIOBbIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHUS,
UCTIOJIb3YS  (PU3MYECKHE BEIUYUHBI: JABJICHHUE Tas3a, TeMIleparypa, CpPEeaHss
KMHETUYECKasl YHEPTHSI XaOTUUYECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBAIpaTUIHAs
CKOpPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISl 3HEprus, padoTa rasa,
KO3(PPUIMEHT TO0JIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEINSA; IMPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (PU3MYECKUM CMBICT HCTOJb3YEMbIX BEJIUYUH, HX
0003HaUCHUSI ¥ CIWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JTAHHYIO
(pU3UUECKYIO BEIMUUHY C APYTUMH BEIUYUHAM;

OTIMCHIBATh M3YYEHHBIC AIEKTPUUECKHE CBOMCTRBA BEIIECTBA U AJIEKTPUUECKUE
SIBJICHUS (TTPOLIECCHI), UCTIOJNIBb3YS (PU3UUECKUE BEIMUMHBI: AICKTPUUECKUN 3apsi],
AIIEKTPUUECKOE T0JIe, HANPSKEHHOCTH MOJIsA, MOTEHIUAII, PA3HOCTh MOTEHIIUAIIOB;
Ipyd OMNHMCAHWUW TPABUIBHO TPAKTOBATh (U3UYECKHN CMBICI HCIIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUCHMS] W CIMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (DU3UYECKYI0 BEJTMYUHY C APYTHMHU BEIIMYUHAMH,

aHATM3UPOBATh (U3UYECKHUE TPOIECCHI U SIBJICHMS, UCIIOIB3Yys (Pr3nueckue
3aKOHBI ¥ MPUHIIMIKBI: 3aK0H BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHWYEeCKOW DHEPTrUM, 3aKOH COXPAHCHUS HWMITYJIbCa,
MPUHIIMIT CYNEPTO3UIIMN CHWJI, TPUHIUIT PaBHOIIPABHS WHEPIUATbHBIX CHCTEM
0TCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0O TEOPHUI0 CTPOCHHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KHHETUYECKOM SHEPTUH TETJIOBOTO JIBHKEHUS MOJIEKYJI C
abCOJIFOTHOM TeMIepaTypo, MepBbIM 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsifga, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(bopMyIupOBKY 3aKOHA, €r0 MaTeMaTUYecKOe BBIPAKEHHUE U yCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHLMUIBI JACHCTBUS MalllMH, HOPUOOPOB U
TEXHUYECKHUX YCTPONCTB; pa3Inyarh yCJIOBUS UX 0€30MacHOTO MCIOJb30BaHUS B
MMOBCEAHEBHOM KU3HU,

BBIMIOJIHATh JKCIIEPUMEHTBl 110 HCCIECAOBAHUIO (DU3UUECKUX SBICHUM U
IIPOLIECCOB C MCIIOJB30BAHUEM MNPSIMBIX M KOCBEHHBIX HM3MEPEHUU, IPHU ITOM
dbopmynupoBarh TpobsieMy/3agady H THUNOTE3y Yy4eOHOTO SKCIECPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUS, MPOBOAHUTH OMBIT U
(dbopMyIupoBaTh BHIBOIBI;

OCYILECTBIISATH NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMUUH, IPU
ATOM BBIOMpATh ONTHUMAJbHBIN CIOCOO M3MEPEHUS M HCIO0JIb30BAaTh U3BECTHbHIC
METOJbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXKIY (PU3MYECKMMHM  BEIMUYMHAMHU  C
UCIIOJIb30BAHUEM INIPSIMBIX M3MEPEHHUW, NIPU 3TOM KOHCTPYMPOBATH YCTaHOBKY,
(buKcHpOBaTh PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTU (U3MUECKUX BEIUYHMH B
BU/JI€ TaOJMI] U rpaMKOB, €JaTh BBIBOABI 110 PE3YybTaTaM UCCIIEIOBAHMUS;

coOmoaare nmpaBuia 0€30MacHOTO TPy/Ja MPU NPOBEACHUH UCCIIEIOBAaHUM B
paMKax y4yeOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATEIILCKOM M IMPOEKTHOM
NESTEIbHOCTH C UCIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOICTB U Ja0OPATOPHOTO
000pyI0BaHUS;

pemarb pacu€THble 3a7a4d C SIBHO 3aJaHHON (U3UYECKON MOJEIbIo,
UCIIOJIb3Y$ (PU3UUECKHE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBUS 3aauu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BETUYMHBI U POPMYIIHI,
HEOOXoAUMBIE Il €€ pelleHMs], MPOBOJAUTh PacU€Thl U OLIEHUBATH PEATbHOCTD
MOJIy4€HHOT'O 3HaYEHUS (PU3NUECKON BETMUHHBI;

pelarb Ka4eCTBEHHbIE 33/1a41: BICTPANBaTh JJOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY PacCyXJEHUU C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue sIBJICHUS;

UCIOJb30BaTh  MPU  PELIEHHH  Y4eOHBIX  3aJad  COBpPEMEHHBIE
uHGOPMAIIMOHHbIE TEXHOJOTUHU JJIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPEJCTaBICHUS yUeOHON M HAy4YHO-TIOMYJIIPHON MH(GOPMAIUH, TOJYy4YEHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJy4aeMyt0 HHPOPMAIIUIO;

MPUBOIUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEro MUpa, B Pa3BUTHE
TEXHUKU M TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHOM >KM3HU
U1st o0ecriedeHus: 0€30MacCHOCTH IIPU OOpaIlleHUH ¢ MPUOOPaMU U TEXHUUECKUMU



YCTPONCTBAMHU, JIJIsl COXPAHEHUS 3I0POBbsI 1 COOIIIOACHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEN CPEIE;

paboTaTb B TpYIIE C BBINOJIHEHHEM PAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh PaboOTy TPYNNbl, PALMOHAILHO paCHpeneniaTh OO0S3aHHOCTH U
IUIAHUPOBATh JESITEIHbHOCTh B HECTAHAAPTHBIX CUTYaIUSIX, aJICKBATHO OIICHUBAThH
BKJIQJT KXI0T0 U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOid IPOOIIEMBbI.

K xonmy oGyuenuss B 11 kjacce mpenMeTHbIe pe3yibTarbl HA 0a30BOM
YPOBHE JOJDKHBI OTPaXaTh C(POPMUPOBAHHOCTD Y OOYUAIOUIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpPax poJib U MecTo GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKUA M
TEXHOJIOTUH, B NPaKTUUECKON IEATEIbHOCTH JIOAEH, LENOCTHOCTh U €AUHCTBO
du3nuecKoil KapTUHBI MUPA;

YUUTBHIBATh TPAHULGI TPUMEHEHHS] HW3YYEHHBIX (PU3UYECKUX MO/IEINei:
TOYEUHBIN AIEKTPUUECKUH 3apsiJl, JIyd CBETa, TOUECUHbIM UCTOYHUK CBETA, siepHas
MOJIENIb aTOMa, HYKJIOHHasi MOJIeJIb aTOMHOTO $i/ipa NP peUIeHuU (PU3NUECKUX
3ajad4;

pacro3HaBaTh (PU3NYECKUE ABJIECHUS (IPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJAMHAMUKH U KBAHTOBOM (DPM3UKU: AIEKTPUUECKAsl MPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JACHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, OJJIEKTPOMArHUTHAs WHAYKIWSA, JACWCTBUE MArHUTHOTO TOJS Ha
OPOBOJHUK C TOKOM M JABWXKYLIMWCS 3apsif, 3JIEKTPOMAarHUTHbIE KOJIeOaHUS U
BOJIHBI, TMPSAMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTPaKEHUE, MPEIOMIICHUE,
uHtepdepenms, Audpakuus W MOJSpU3alMSg  CBETa, JUCIEPCHSl CBETa,
doTtoanekrpuueckuii 3h ekt (hotorddexT), cBeTOBOE NaBlieHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEeKTpa aromMa BOJOPOAA, €CTECTBEHHAs M HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONMCHIBAaTh M3YYEHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  BJIEKTPUYECKYI0  MPOBOJAMMOCTh  Pa3NMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJICHUS (MIPOLECCHI), UCMOJB3yd (DU3NUECKHUE BEINYUHBI:
AIIEKTPUUECKUN 3apsiji, CHJIA TOKA, AJIEKTPUUYECKOE HaNpsHKEHUE, AJIEKTPUUYECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JEKTPOIBIKYIIAs CUiia, padoTa TOKa,
WHAYKIMS MarHUTHOTO ToJyisA, cuja Ammnepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTYyIIKH, DHEPTUsl AJIEKTPUYECKOr0 W MArHUTHOTO TMOJIeH, Mepuoj U 4YacToTa
KojieOaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsiJ M Cuja TOKa B IIpoIecce
FapMOHMYECKUX 3JIEKTPOMArHUTHBIX KojeOaHuil, (OKYyCHOE pacCTOSTHUE U
OnNTUYECKasl CUja JIMH3bI, NPU OMNHCAHUM MPaBWIBHO TPAKTOBATh (U3HUECKUIN
CMBICJI HCMOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHHs] U E€IUHMIIbI, YKa3bIBaTh
bopMynbl, CBS3BIBAIOLIME JAaHHYIO (PU3UYECKYIO BEIUYMHY C JpPyTUMHU
BEIIMYMHAMU;



ONMCHIBATh M3YYCHHbIC KBAHTOBBIC SBJICHUS W MPOLECCHI, HCIOJIb3Ys
¢u3nyecKue BEIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPTHUS U UMITYJILC (POTOHA, IEPUOJ TOJIypacaga, SHEPTusi CBSA3U
aTOMHBIX SJI€p, NPHU OINUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCIIOJIb3YEMBIX BEIMYMH, UX O0OO3HAUYCHHUS W EIUHUIIbI, YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JIPYTMMH BEIMYHMHAMU,
BBIYHCIISATh 3HAUYE€HUE (PU3UUECKON BETMUUHBI;

aHAIM3UPOBATh (PU3UUECKHUE MPOIECCHI U SIBICHUS, UCTIONb3Ys (PU3UUECKUE
3aKOHBI U NPUHLMIIBL: 3aK0OH OMa, 3aKOHBI IOCJIE0BATEILHOTO U NApaJUIEIbHOTO
COCIMHEHUsI TNPOBOJAHUKOB, 3aKOH J[koyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIHH, 3aKOH IPSMOJMHEWNHOTO pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHbI MPEJOMIICHUS CBETa, ypaBHEHHE ODiHIITEeHHA Ay (pororddekra,
3aKOH COXPaHEHHUs JHEPrUH, 3aKOH COXPAHEHUs HUMIIYJIbCA, 3aKOH COXPaHEHMs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHUs] MacCOBOTO YHUCIIA, NOCTYyNaThl bopa,
3aKOH PaJIMOAKTUBHOTO paciaja, py 3TOM pa3ndarh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTreMaTHYeCKOE€ BBIPAKEHHE U YCJIOBHUS (TCpaHULbl, OOJACTH)
IPUMEHUMOCTH;

OTpEIESITh HAMPABJIECHUE BEKTOPA MHIYKIIUU MAarHUTHOTO MOJIsl TPOBOHUKA
C TOKOM, CUJIbl AMmriepa v cuiibl JIopeHa;

CTPOUTb U ONMUCHIBATHh HM300paXeHHE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JINH30M;

BBIMIOJIHATh 3KCIEPUMEHThI MO HCCICAOBAaHUIO (U3UUECKUX SIBJICHUU U
IPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHl: mpU 3TOM
dbopMymupoBarh MnpoOsiemMy/3agady M TUINOTE3y Y4eOHOrO SKCIEPUMEHTA,
cobuparb YCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OMBIT U
dbopMyMpOBaTh BBHIBOJIBI;

OCYILECTBIISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIMYUH, NP U
ATOM BBIOHMpATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUS U HCIO0JIb30BaTh U3BECTHbHIC
METO/IbI OLIEHKH MOTPEIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsIMBIX M3MEPEHUM: MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3ybTaThl MOJYYEHHON 3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUJE TAOJMIl U
rpaduKoB, JenaTh BHIBOJIBI MO PE3yJIbTaTaM MCCJIEI0BAHNUS;

co0ro1aTh TIpaBuUiia 0€30TaCHOTO TpyJa MPH MPOBEACHUN UCCJICIOBAaHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIICAOBATEIbCKON M MPOEKTHOM
NESITEIbHOCTH C UCIOJIb30BaHUEM M3MEPUTENbHBIX YCTPOUCTB U JJaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacu€THble 3a7a4d C SBHO 3aJaHHON (U3UYECKOM MOJEIbIO,
UCIIOJIb3Ys (PU3UUECKUEe 3aKOHBI M IPUHITUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4u



BbIOMpATh (PU3MUECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U POP MYJIbI,
HEoOXouMBble i €€ pellleHUs, TPOBOJAUTh PacuéThl U OLEHUBATH PEAbHOCTD
MOJIy4EHHOT'0 3HAa4eHHUsl (PU3NUECKON BETMUNHBI,

pelarh Ka4eCTBEHHbIE 3a/1a4H: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PACCYXIEHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbuznYecKue sBICHUS,

UCIIOJb30BaTh ~ MPU  PEIICHHH  Y4eOHBIX  3aJad  COBPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTUHU JIJIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMU
U MIpEeACTaBICHUs Y4eOHON U HAayYHO -MIOMYIIpHOM HH(OpMAIIMY, TTOJTy4YEHHON U3
pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHATTM3UPOBATh MOTy4aeMyt0 HHPOPMAIIHUIO;

OOBSICHATh MPUHUMUIBI JEHCTBUA MallMH, NOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3ianyaTrh yCJIOBUS UX O€30MaCHOTO UCIOJIb30BaHUs B TOBCEIHEBHOM
KU3HU;

NPUBOJUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSCHEHHE IMPOLECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTUE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KM3HU
u1st o0ecriedeHus: 0€30MacCHOCTU IPU OOpaIlleHUH ¢ MPUOOpaMU U TEXHUUECKUMU
YCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3J0POBbS U COOIOIEHNS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYXAIOLLEN Cpeae;

paboTare B TpYMNIE C BHINOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYyNNbl, PAUOHAIBHO pacHpeneisTh OOSI3aHHOCTU U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aICKBATHO OLICHUBATh
BKJIa/I K&K/I0T0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBbI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabnbie | Ilpakrnueckue
MporpaMMbl Bcero o0pa3oBarejbHbIE
padoThbI padoTbI
pecypcbl
Paznea 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3rKa 1 METOJIbl HAYYHOTO IMO3HAHUS 2 butmmorera LIOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
Bu6nunoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 Jlunamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https2/m.edsoo. ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMONHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUYECKOM 9 1 bubnmoreka [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
Bbu6nunoreka [JOK
3.2 OcHoBbI TepMOIHHAMHIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEINECTBA. 5 bubnnoreka [IOK

da3oBbIE IEPEXOBI

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

Wroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMUKA

Bbu6nunoreka [JOK
41 DUICKTPOCTATHI 10 https://m.edsoo.ru/7f41bf72
[locTosHHBIN AeKTpUUecKuid TOK. TOKu B bubnunoreka LIOK
4.2 12
Pa3ITUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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

11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3ieioB H TeM (uud poBbie)
Ne ni/m Konrpoabnsie | Ipakruueckue
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThl padoThI
pecypcebl
Paznea 1. JIEKTPOAUHAMUKA
MaruuTHOE moJie. DIeKTpOMarHuTHas bubnunoreka LIOK
1.1 11 1 3
WHAYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKne U 3IEKTPOMArHUTHHIE 9 1 bubnuoreka [IOK
' KoJIeOaHms https://m.edsoo.ru/7f41c97c
99 MexaHu4YecKue U JIEKTPOMArHUTHHIE 5 1 bu6muorexka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6auoreka [IOK
23 Ontiia 10 3 https://m.edsoo.ru/7f41c97c
Hrtoro 1o pazuery 24
Pasaen 3. OCHOBBI CIIEIIMAJTIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI CIIEIIUATIBHON TEOPUH 4 1 bubnmuoreka [IOK
' OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DICMCHTBI KBAHTOBOH OITHIH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuotexa LIOK



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

4.3 ATOMHOE S11pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 ONeMEeHThI aCTPOHOMUHU U aCTPOPU3UKU 7 Et?é??;;%ﬁ%gﬁll;f A1097c
Hroro no pazneny 7
Pa3znen 6. OBOBLIAIOIEE IOBTOPEHUE

61 Obobumroree nosToperite 4 Et?r?s??rﬁiiliigﬁll;fﬂwk
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne @ poBbIE
Tema ypoka Kontpoabsnbie | Ilpakruueckne
n/n Bcero o0pa3oBaTeJbHbIE
padoTbI padoTbI
pecypcebl
1 ®duznka — Hayka o npupoje. Hayuneie 1 bubnnoreka LIOK
METO/IbI IT03HAHMS OKPYKAIOILIIET0 MHUpa https://m.edsoo.ru/ff0c32e2
Po ecto (U3 oBa
, Jb U M TV bu I/IKI/IVB hopMUpOBaHUH . BuGmiorexa LOK
coBp eMeHHOHVHaquOH KApTHHDI Ml/ip 2 B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEeSITeIbHOCTH JIOCH
Mexannueckoe nBuxeHne. OTHOCUTENbHOCTh
3 MEXaHNYECKOIro IBUKeHus. [lepeMmernenue 1 bu6bmorera IIOK
-HeP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE
4 P - 1 bu6mmoreka [IOK
ABHOMEPHOE MPSAMOIMHEWHOE IBUKEHHIE https://m.eds00.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOIMHENHOE 1 bu6motexa LIOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobomHOE aeHue. Y CKOpeHue 1 bubnmoreka [IOK
CBOOO/IHOTO MaACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe 1BUXEHME. [[BHKEHME 1 bubmuotexa LIOK
MaTepuaIbHOM TOYKH 10 OKPYKHOCTHU https://m.edsoo.ru/ffOc3ada
[IpuHnMn oTHOCUTENRLHOCTH [anuest.
8 I/Ige unanLHHe cucreMsl otcuera. [lepBriit 1 bromiorexa [OK
pi - 1eP https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHIHIT Cymepmo3uIinm 1 bubmuoreka [IOK

cui1. Bropou 3akon HeroToHa jyist

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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MaTepUaIbHOU TOYKU

10 Tpetun 3akoH HproTOHA 111 MatepHallbHbIX bu6mmotexa LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMupHoOro Tsrorenus. Cuia bubnmoreka [IOK
TshKecTH. [lepBast kKocMuueckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
Bu6nuoreka [IOK
12 Cuia octu. 3akoH ['yka. Bec Tena
yupyr ye https://m.edsoo.ru/ff0c3e18
Cuna tpenuns. Kosdpdunuent tpeaus. Cuna
13 con OTII)/IBJ'IGHI/ISI i (11)/1(1) BI/I)KCHI/IE Tena B bromuoreia LIOK
P P https://m.edsoo.ru/ffOc3f76
YKUJKOCTH WM Taze
ITocTynaTenbHOE U BpalaTeIbHOE ABUKEHUE
14 abCoMOTHO TBEPAOTO Tena. MOMEHT CUJIBL. but6mumotexa LIOK
ITnedo cuiibl. YcnoBus paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTteprualibHOM TOYKU, CUCTEMBI
15 MaTepuaIbHbIX TOUEK. MIMIynbc cuibl. 3akoH bu6motexa LIOK
COXpaHEHUs UMITylbca. PeakruBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHHE
PaboTa u moumHocTh cuibl. Kunernueckas
16 sHeprus MarepuaibHoi Touku. Teopema 00 bromiorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHHUH KHHETUYECKONH SHEPriuu
IlorennmaneHas sHeprus. [loTeHnnanbpHas
17 SHEPTHs Ypyro AeGopMUpPOBaHHOH bubmmoreka [IOK
npyxuHbl. [loTeHIManbHas DOHEPIUs Tella https://m.edsoo.ru/ffOc461a
BOJIM3H OBEPXHOCTH 3eMIIU
[ToreHMaNbHBIE M HENOTEHIIUAIBHBIE CUJIBI.
bubmmoreka [IOK
18 CBs13b pabOTHI HETIOTCHITUATBLHBIX CHJT C

H3MEHEHHEM MEXaHHUUYECKOU OHCPIun

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOW YHEPIuu

19

JlaGopatopHas pabota «/ccrnenoBanue CBs3U
paboTHI CUJIBI C U3MEHEHHUEM MEXaH UUeCKOU
SHEPrHU TeNla Ha IPUMEPE PACTHKEHUS
PE3UHOBOIO JKIYTa

20

KonTponpHas pabora no teme «KnHeMaTHKa.
JlnHaMuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE

bubmuoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJI0KEHU I MOJIEKYJISIPHO-
KWHETUYECKOU Teopuu. bpoyHOBCKOE
neuxenue. {uddysus

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep BUKECHUS U B3aUMOJCHCTBUS
YacTHI] BeleCcTBAa. MoJIe/n CTpOEHUsI ra30B,
JKUJIKOCTEN U TBEPIBIX TEI

23

Macca monexyn. KonnuecTBo BerecTBa.
[ToctosiHHas ABoraapo

24

TennoBoe paBHOBecue. Temrieparypa u eé
usMmepenue. lllkana temneparyp Llenscus

25

Hneansusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

Bu6nuoreka [JOK
https://m.edsoo.ru/ffO0c4fde

26

AOGcomoTHas TeMIiepatypa Kak Mepa cpeiHei
KMHETHYECKOHN OHCPIur ABUKCHUA MOJICKYIL.
YpaBuenue Menneneesa-Kianeipona

Bu6nunoreka [JOK
https://m.edsoo.ru/ffO0c511e

27

3akon JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTtopHast pabota «/ccnenoBanue
3aBUCHUMOCTH MEXIY ITapamMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO Ta3ay



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

N3omnpoueccel B HACATBHOM Ta3e U UX

Bu6nunoreka [JOK

2
o rpaduUecKkoe MpeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOAMHAMUYECKON
30 CHCTEMBI ¥ CIIOCOOBI €€ N3MECHCHHSI. bubmuoreka [IOK
KommuectBo TernoTs! u padora. BayrpeHHsist https://m.edsoo.ru/ff0c5952
SHEPIusi OJHOATOMHOIO UJICaTBbHOTO ra3a
31 Buzp! rennonepenaun bubmorexa [IOK
g pelt https://m.edsoo.ru/ff0c5c36
Y aenpHas TEMI0EMKOCTh BEIIECTBA.
39 K bubmmoreka [IOK
OJ'II/I‘IeCTBOvTeHJ'IOTBI MpHU TeTIonepeaaye. https/m.edsoo.ru/f0c5c36
AnmabaTHBIN TIpoIIecc
33 [lepBblii 3aKOH TEPMOJMHAMUKHA U €T0 bubnnoreka LIOK
IIPUMEHEHHUE K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh mpo11eccoB B IpUPO/IE. bubnuoreka LIOK
34 .
Bropo¥i 3ak0H TEpMOAUHAMUKA https://m.edsoo.ru/ff0c6230
35 [Tpuunun nevictust u KI1J[ TeruioBoit bubmuoreka IIOK
MalMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KIT/]
37 DKOJIOTUUYECKUE TTPOOIIEMBI TETIODHEPTETUKA
38 O06o06marommit ypok «MoJteKyasipHast bubmuoreka [IOK
¢uznka. OCHOBBI TEPMOTUHAMHUKI https://m.edsoo.ru/ff0c6938
K aboTa 1o Teme
9 <1\(/)IHTpom,Has[ pabora TOM BuGmorexa [IOK
«Monexyipas Qusika. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKU
40 [TapooOpa3oBanue U KOHACHCAIHUS. bubmmotexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOI0THAs ¥ OTHOCHUTEIIbHAS BIAKHOCTD bubmuoreka IIOK

BO3ayxa. HacklmeHHbIl n1ap

https://m.edsoo.ru/ff0c64d8
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Teepnoe teno. Kpucrammueckue u
amopduble Tena. AHU30TPONHS CBOUCTB

bu6nuoreka [JOK

42 KpUCTa/UIOB. JKuaKue KpucTasuibl. https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTepUabl
43 [lnaBieHue u KpucTaIM3anus. Y ieiapHas bubnnoreka LIOK
Teryora miaBiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka IIOK
44 YPABHEHHE TCII0BOTO baniakCa https://m.edsoo.ru/ff0c6820
45 Dnekrpu3anus Ten. DNeKTPUUEeCKUU 3apsil. bubnunoreka [IOK
JIBa BH/1a SJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKH, TUDTEKTPUKU U
46 n(l)jn OBOJIHUKH 3aK§H COXpaHEeHUs bubmotera [OK
YHpOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsiia
47 BiaumonencrBue 3apsaoB. 3akoH Kymona. bubnuoreka LIOK
To4YeuHBIN JIEKTPUYECKUU 3aPsL https://m.edsoo.ru/ffOc6ce4
Ha €HHOCTB 2JIe €CKOI'0 I10JIA.
. . MPSHKEHHOCTD YJIEKTPUYECKOTO TTOJIS BuGmiorexa LOK
P HHEIHH cynep HOSHHH_I_/I DJICKTPHHACCKIX https://m.edsoo.ru/ffOc6df2
nosied. JIunuu HanpspkEHHOCTH
49 PaboTa cuit 31eKTpoCcTaTH4ecKOro MoJsl. but6muotexa LIOK
INoreurnnain. Pa3zHocTs MHOTEHI[MATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOHUKY U AUIIEKTPUKU B
50 ane HOCTaTI/Iqu::KOM nfne bromiorexa [IOK
KIp ' https://m.edsoo.ru/ff0c7018
Juanexrpudeckas IpOHULIAEMOCTh
. bubmorexa [IOK
51 Inexrpoeikocts. Konpencarop https://m.edsoo.ru/ff0c7126
59 DJIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnmoreka [IOK
OHeprus 3apsHKEHHOTO KOHZIEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHnas pabota "M3mepenue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
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AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpyHIMD I CTBHUS U TPUMEHEHUE
KOHJICHCATOPOB, KOMPOBAJILHOI'O arapara,
CTPYMHOTO MPUHTEPA. DJICKTPOCTATUYECKAS
3anmTa. 3a3eMJICHUE 3JIEKTPOIpHOOPOB

55

DJIeKTpUYECKU I TOK, YCIOBUS €r0
cymectBoBanus. [locTostHubIi Tok. Cuia
toka. Hanpsbkenue. ConportuBieHue. 3akoH
Oma 151 yyacTka Lenu

56

[MocnenoBarensHOE, MapajuIeIbHOE,
CMEIIAHHOE COCIMHEHUE TPOBOJHIKOB.
JlabopaTtopHast pabota «3yuenne
CMEIIAHHOTO COETMHEHUS PE3UCTOPOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIHOCTB JIEKTPUYECKOIO TOKA.
3akoH Jlxoynsa-Jlenna

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJis OJIHOM (3aMKHYTO)

BHCKTqueCKOﬁ OCIIn. KOpOTKOG 3aMbIKaHHC.

JlabopaTtopHas padora «3mepenne 3 /[C
HCTOYHHKA TOKAa U €TI0 BHYTPCHHCTO

COIIPOTHUBJICHU S

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAsI TPOBOJUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTh COIPOTUBIICHUS
METAJNIOB OT TEMIIEPATYPBHI.
CBepxIpoBOIMMOCTh

60

DJEeKTpUYeCKU TOK B Bakyyme. CBOMCTBA
SJICKTPOHHBIX ITYYKOB

61

[TonynpoBOJHUKHU, UX COOCTBEHHAs U
IpuMecHas npooaumocts. CBoucTBa p—n-

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

nepexofa. [lomyrnpoBogHHKOBBIE TPHOOPHI

DJIEKTpUUYECKU U TOK B PacTBOpax U

pacriaBax 3JIeKTPOJIUTOB. bu6nuoreka [IOK
62 1
DJIEKTPOJIUTHYECKAS AUCCOITUAITHSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DJIEKTPUUYECKUN TOK B Ta3ax.
63 C . . 1 bubmuoreka IIOK
AMOCTOSITEIILHBIA M HECAMOCTOSTEILHBIN https://m.edsoo.ru/ff0c84ae
pa3psan. Mosuus. [Inazma
DEKTPUYECKUE MPUOOPHI M YCTPOMCTBA U HX
64 I aKTI/II)‘leCKOC I I/II)MeHSHI/Ie yH I:uadzma 1 Bu6maorexa LOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHA O€30I1aCHOCTH
. bubmuoreka [IOK
65 O06o0maronmii ypok «IeKTPOIMHAMHUKAY) 1 https://m.edsoo.ru/ff0c88be
KoHnTtponpHas paboTa no teme
66 «Qnexrpocraruka. I[locTosiHHBIM 1 bu6mmotexa LIOK
JIEKTpUYECKUU TOK. TOKM B pasinu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHbiii ypok. KontponbHas pabora mo 1 bubnuotexa LIOK
TeMe "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O00O0maronmii ypox mo 1 bu6nmoreka [IOK
temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
[
JI:;-H Tema ypoka Beero Konrtpoabnbie | IlpakTnueckue fll:;‘?eﬂl/lﬂ zgg;l;gximue
padoThI padoTsbI pecypent
[MocTosiHHBIC MATHUTHI U X

1 B3auMoJieicTBUE. MarHUTHOE TOJIe. 1 bu6mmoreka [IOK
Bexrop marautHOM unaykuuu. JInHuu https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIUH
MarnuTtHoe 1noJie IPOBOIHUKA C

) TokoM. OmbIT DpcTeaa. 1 bubmuoreka [IOK
B3aumonelicTBue NpOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopHas pabota «3yueHue 1 1 bubnuotexa LIOK
MAarHUTHOTO TTOJISI KATYIIKA C TOKOM) https://m.edsoo.ru/ffOc98fe
JleiicTBMEe MarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM. Cuiia Amrmiepa.

4 JlabopaTtopHast pabora 1 1 bubnmuorexa [IOK
«ccaenqoBanue ASUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME MATHUTHOTO ITOJIS Ha

5 JBUKYLIYIOCSI 3apSHKEHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopennia. PaGota cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomarHuTHas UHAyKus. [lotok

6 BEKTOpa MarHUTHOM nHAyKuuu. D J1C 1

MHJYKIUHU. 3aKOH AJIEKTPOMarHuTHOM



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

nHaykunu dapanes

JlaboparopHas pabota
«ccrenoBanue siBIICHUS
AJIEKTPOMArHUTHOU UHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

WNuayktuBHOCTH. SIBIICHHE
camonHIykiuu. I J{C caMOMH IyKITHH.
DHeprusit MarHUTHOTO TOJIS KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE IOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpOUCTBA U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MArHUTBHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHL,
WHAYKIIUOHHA I1€Yb

10

O06o06uonMi ypok «MarHuTHoe
nosie. DNeKTpOMarHuTHasE WHTYKITUSD

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

11

KonTponbHas pabota o teme
«MargsuTHoe 1nouie.
DJIEKTPOMAarHUTHAsI UHTyKIIH D>

bu6mmoTeka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O0/IHBIE MEXaHUYECKHE
kosiebanus. ['apMoHnUeckue
KoneOaHusl. YpaBHEHUE
rapMOHUYECKHX KOJIEOaHUM.
[IpeBpaiienue sHeprun

bub6aunoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«ccienoBanue 3aBUCUMOCTH
reproja MajibIX KojieOaHui rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

14

KonebarenbHbin KOHTYp. CBOOOHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHU THBIC KoJIcOaHUS B
HNACAIIBHOM KOJ1e0aTeIbHOM KOHTYpC.
Ananorus MCKAY MEXaHUYCCKUMU U
QJICKTPOMArH M THBIMHA KOJIEOAHHUSIMA

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIUH B UACATIbHOM
KOJIeOATEITbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyXarOMMX
konieOaHusX. BeIHYXICHHbBIE
MeXaHH4decKue konebanus. Pesonanc.
BbIHYyXIeHHBIE 2JIEKTPOMarHuTHEIE
KoJieOaHus

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHbIM TOK. CHHYCOUJAIBHBIN
IIEpEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKa. AMIIJIMTYIHOE U
JEUCTBYIOLIEE 3HAYECHUE CUJIIbI TOKA U
HAIPSDKEHUSA

bubmauoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpanchopmatop. [Iponssoactso,
nepengaya v noTpediaeHue
AJIEKTPUUYECKOW SHEPTUU

19

VYCTpONCTBO U TPAKTUUYECKOE
MIPUMEHEHHUE DJIEKTPUUECKOTO 3BOHKA,
reHepaTropa NepeMEeHHOr0 TOKa,
JIMHUH 3JIeKTpoIiepeaad

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

20

DKOJIOTUUYECKUE PUCKH PU
MIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbeTypa ncnonbs3oBaHus
3JIEKTPO3HEPIUU B TOBCEAHEBHOU
KU3HU



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

Mexanuyeckue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuoa. CxopocTthb

bu6aunoreka [IOK

21
pactpoCTpaHECHUS U JITTNHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[onepeuynsie M TPOAOIBbHBIE BOJTHBI

99 3Byk. CKOpoCTh 3BYyKa. I’ poMKOCTB bubnuoreka LIOK
3ByKa. Bricora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJekTpoMa € BO ,

)y T Ifrp MarHUTHBIC B Hﬂlim ux Bu6miorexa LOK
CBOUCTBA M CKOPOCTE. LLKaa https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHIUIIBI paAUOCBSI3U U

24 TeneBuieHu . Pa3BuTne cpencTs
cBs3u. Pagnosioxanus

o5 KonTponwsnas padota «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHEHOE pacpocTpaHEeHHE

26 CBETA B OJIHOPOJHOM CpeJie. bu6muorexka [IOK
Toueunslii ©CTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHnue cBeTa. 3aKOHbI

97 I bubmauoreka [IOK
OTpaxeHuA CBVeTa' OcTpocte https://m.edsoo.ru/ffOcd4e0
M300paykeHUH B IJIOCKOM 3€pKajie
[Ipennomnenue ceera. [lonHoe
BHYyTpeHHee oTpaxkeHue. [Ipenensupin’ bubmmnorexa [IOK

28
YroJ IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEHUS

29 JlabopartopHas paborta «3mepenne bubnuorexa LIOK
TOKa3aTess MPEeTOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 JIuu3el. [TocTpoeHne n300paxeHH B bubmmoreka [IOK



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMysa TOHKOU JIMH3BI.
YBenn4eHNe JIUH3BI

https://m.edsoo.ru/ffOcddle

JlaGoparopHas paboTa

31 «ccnenoBanme CBOMCTB
M300payKeHUH B TMH3AX»
Hucnepcusi ceera. CII0XHBIN COCTaB
30 6enoro cseta. L{ger. Jlaboparopnas
pabota «HabmtoneHue aucrnepcuu
CBETa»
33 Nnrepdepenuus crera. Judpakius bubnuotexa LIOK
ceera. JludpakurnonHas pemerka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuotexa LIOK
[onspuzamnus cBera https://m.edsoo.ru/ffOcf02e
35 OnTtuyeckue npuOOPHI U YCTPOUCTBA U
YCIIOBUS MX 0€30I1aCHOTO MTPUMEHEHHUS
I'paHuUIIBI MPUMEHUMOCTH
KJIaccuyeckod MexaHuku. [locTymnarsl bubnuoreka [IOK
36 .
CIIELIUAJIBHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIIBHOCTH
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKPAIICHNE Bubnrorexa [OK
p P https://m.edsoo.ru/ffOcfa4?2
JUTUHBI
DHEprusi U UMITYIIbC PEISTUBUCTCKON
38 yacTUIbl. CBsI3b MacChl C DHEPTUEN U Bubmzorexa [JOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPIUsl TOKOS
KonTponsnas padota «OnrTuka.
P P . bu6mmoTeka [IOK
39 OcHOBBI clIEHATIBHOM TEOpUU

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. Dopmyna [lnanka. Dueprus

bub6mauoreka [IOK

40 Y UMITYIIEC JOTOHA https://m.edsoo.ru/ffOcfel6
O
o | Qe nneorenoname BuGmoresa LIOK
109 KIa. LHBITRLA. L https://m.edsoo.ru/ffOcffc4
CroiieToBa
3akouns! potoddpdexra. YpaBHeHue
42 i (110 e P bu6mmoreka [IOK
HHureHHa it GoTodddeKra. https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» Gotorddexra
JlaBnenue cBeta. OmbiThl [1. H.
. bu6moreka [IOK
43 JleOeneBa. XuMHUYECKOE IEUCTBUE httos/m.edsoo.ru/ff0d04a6
cBeTa — )
Texnuueckue ycTpoiicTBa
MPaKTUYECKOE TPUMEHEHUE:
44
doTodnemMeHT, GoToaaATUHK,
conHeYHas 0aTapesi, CBETOAUO]
45 Pemenue 3amad mo reme «3J1€MEHTHI bubmauoreka [IOK
KBAHTOBOI OIITHKHU https://m.edsoo.ru/ff0d0302
M T .0
oxenb aromMa ToMmcoHa. ONOBITEI BuGmiorexa LOK
46 Pesepgopnia 1o paccesHHIo o-HacTHLL. https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozaelb aToMa
bu6mmoTeka [IOK
at Hocrynaret bopa https://m.edsoo.ru/ff0d0afa
N3nyaenne u nornomenrne GOTOHOB
48 il Hy;e eX0JIe aTOMeIlII co H(()ii“(()) OBHSA Bubmzorera [JOK
PHHEPexOA . s P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buabl ciekTpoB
BomnoBrie cBorcTBa yacTul. BoaHEbI
B bu6moreka [IOK
49 ne bpowisa. Kopryckymsipao-

BOJIHOBOM Ayasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKJICHHOC U3JTYYCHHC

50

OTKpBITHE PAIMOAKTUBHOCTU. OTIBITHI

Pesepdopna mo onpeneneHnio coctaBa

PaaOaKTHUBHOT'O U3Ty4YCHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CrowucrBa anbda-, 6era-, ramma-
u3nyyeHus. BnusHue
PaIMOAKTUBHOCTH HA JKUBBIC
OpraHU3MBbl

52

OTKpbITHE TPOTOHA M HEUTPOHA.
N3zotonsl. Anbda-pacmna.
DJIEKTPOHHBIW U TTO3UTPOHHBIN OeTa-
pacnan. I'aMmma-u3inydeHune

bu6aunoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKIOHOB B SijIpe.

S nepHblie peakuuu. S nepHbIA
peaxrop. [IpoGnembl, mepcrneKTUBHI,
AKOJIOTMYECKUE ACTIEKThI SIEPHOU
SHEPICTHKH

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

54

DjieMeHTapHbIe YacTUIlbl. OTKpbITHE
no3uTpoHa. Meroapl HaOIIOICHUS U
pErucTpaly 31EMEHTAPHBIX YaCTHII.
Kpyrnbiii cron «®yHaaMeHTalbHbIE
B3auMoOJeuCTBH. EqUHCTBO
(u3nYECKOW KapTUHBI MUPa»

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

55

Bun 3sé3gnoro neda. Co3sesnus,
SIPKUE 3BE3/bl, INIAHETHI, UX BUIUMOE
nBrokeHue. CollHeUHas cucTeMa

56

Comnnne. ConHeyHast aKTHBHOCTD.
Hcrounuk sneprun CosHIla U 3BE3]]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, ©X OCHOBHEIE
XapaKTePUCTUKU. 3BE3/bl INIABHOU
MOCJIEIOBATENBbHOCTH. BHyTpeHHEe
cTpoeHue 38€31. COBpEMEHHBIE
MPEICTABJIEHUS O IPOUCXOKIECHUU U
sBosrroniny CoJIHIA U 3BE3

58

Mneunsin [lyte — Hama ['anakruka.
Ilonoxenue u apmxenue ConaHia B
lNamakruke. anmakruku. YepHbie
TBIPBI B AApax rajJakTuK

59

Bcenennas. Pa30Oeranue rajakTuk.
Teopust bosboro B3peiBa.
PennkroBoe uznydyeHue.
MerarainakTrka

60

Hepemennasie nmpo6ieMbl aCTpOHOMUH

61

KonTponsHas paboTa «31eMeHTHI
ACTPOHOMMUHU U aCTPOPUZUKI

62

O06o6m@atonmiit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOHN, COIlHMaIbHOM U
ATUYECKOU cdepax NesaTeIbHOCTH
YyeJioBeKa

63

O06obmaronmit ypok. Pons 1 mecto
(U3HKH U aCTPOHOMUHU B
COBPEMEHHOM HAay4HOU KapTUHE MUpPa

64

OO6o06uronmit ypok. Pois
¢u3rueckoil Teopuu B GOPMUPOBAHUH
MPEACTaBICHUMN O (PU3UUECKOM
KapTHHE MUpa




O6o06upronmii ypok. Mecto
(hU3uUeCKO KapTUHBI MUPA B OOIIEM

65 1
psilly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUHN O IPUPOLE

66 PesepBHblil ypok. MarautHoe noie. 1
DneKTpoMarHuTHas UH YK
PesepBHbIii ypok. Ontuka. OCHOBBI

67 CIELUaJIbHON TEOPUH 1
OTHOCHUTENBHOCTH
Pesepnbiii ypok. KBanTtoBas ¢usuka.

68 5 1 bu6moTteka [IOK

JICMCHTBI 4CTPOHOMMIH 1 https://m.edsoo.ru/ff0d1784
acTpou3uKm
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» ®usnka, 10 kmace/ Mskumes I'. 4., Byxosues b.b., Corckuit H.H. monx
penakuueii [TappentoeBoit H.A., AkiimonepHoe ob1iectBo «3narenbcTBo
«IIpocBemeHue»

» ®usuka, 11 xkmace/ Mskuies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmumeii [lappertreBoii H.A., AkimonepHoe o6miecTBo «M3aaTenscTBO

« Hp OCBCIICHHUCH

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://edsoo.ru/mr-fizika/

HMUP®POBBIE OBPASOBATEJ/IBHBIE PECYPCBI UPECYPCBICETH

HUHTEPHET

https://mww.yaklass.ru/p/fizika#program-10-klass
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-3

https://phys-ege.sdamgia.ru/






