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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHHA
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAHHS M KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B oOpa3zoBaTenbHBIX —opranusaunusx Poccuiickoit  ®Denepannu,
peayIn3yIoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatonmuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiapraTaM OOyueHHus, a TaK)Ke YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpenmeTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3ydeHUs (U3UKH Ha YPOBHE CpeJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® [IJIaHUpYyEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE Y4€OHOTO
MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPeIMETOB, MOCKOJIbKY (pU3NYEeCcKe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
xuMueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuei. Vcmonb3oBaHue W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHajoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00yJaromuxcs, B GopMUpoBaHHE YMEHUI
MIPUMEHSTh HayYHBIH METOJ MO3HAHUS TPU BHIMOJIHEHUN UMU Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJIO0XKEH Psij HIEH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBusercs (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzainus npeanonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHIuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3HMKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMHU MPoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GuU3nku mpeamnonaraeT 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MTPUPOOTNIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha YpPOBHE CpeIHEero oOImero oOpa3oBaHUs
ABISAIOTCS (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKType MOCTPOCHHS
¢busnueckoil Teopud, poyid (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULaX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO -
HAy4YHBIX SIBJIEHUH U IPOLIECCOB).

CuCTeMHO-IeITETFHOCTHBIN MOJIX01 B Kypce (PU3UKH peamn3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON NeSITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
abopaTOpHBIX pabOT, KOTOpble B TporpamMme mo ¢u3nke OObEeTUHEHBI B OOIIUNA CIHUCOK
YUEHHUYECKUX TPAKTHUYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMBIX JJid KOHTPOJIA H OLCHKHU, OCYHICCTBIIACTCA YYaCTHHKAMH 06p330BaT€J'II)HOFO
rpolecca UCX0/11 U3 0COOCHHOCTEN MIIaHUPOBAaHUS U OCHalleHusl kabunera ¢puzuku. [Ipu sTom
obOecnieunBaeTcs OBJIaJICHHE OOy4alOUIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HCCJIC10BaHUA 3aBHCHUMOCTEHN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IMOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MMPECATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4CCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJTaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. 21.]'[5[ KaUCCTBCHHBIX 3aJla4 IIPUOPUTETOM
SBIIAIOTCA 3aJaHUsl Ha OOBSCHEHUE TMPOTEKaHUsS (U3MUECKUX SBJICHUH M TPOILIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOIENH Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsimu PI'OC COO k MarepuasTbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tmpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bu3KUKKN 10KHO OBITH HE0OX0UMOE 1a00paTopHOE 000PYIOBAHKE ISl BHIIOJHEHHUS YKa3aHHbBIX
B 1mporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT U JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON JTOCTATOYHOCTH M 00ecrevyrBaeT MOCTAaHOBKY MEPEYMCIEHHBIX B MPOrpaMMe Mo
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obopymoBaHUE UIsl YYEHHYECKUX MPAKTUYECKUX padoT dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIh30BAaHUH AHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE HU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydyHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3ydeHHsS OCHOB CTPOCHUS
MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dhopMHpOBaHKE YMEHUI OOBSICHSTD SBICHUS C UCIOIh30BaHNUEM (DU3UYECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHe NMPEJCTABICHUNA O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STHX Iielell oOecrieunBaeTcs pPEIICHHEM CIEeIYIONMX 3aJad B IIpolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0miero o0pa3oBaHus:

nprOOpEeTeHNE CHCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3KKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TMPUMEHSATH TEOPETUYECKUE 3HAHUS Ui OOBICHEHUS
(bU3UYeCKUX SBICHUM B TPUPOJIE U JJs1 TPUHATUS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOMN JKU3HH;

OCBOEHHE CIOCOOOB pEIIeHUs pPA3IMYHBIX 3aJad C SIBHO 3a/JaHHOM (u3nueckoi
MOJIENIbI0, 3a/ay, TO0JIpa3yMEBaAIOIIUX CaMOCTOSITEIbHOE CO3JaHHe (PUINYECKOU
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB WU
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U MPOBEIEHUS (PU3NUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  HUHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIyYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS
oTBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3MKe NepeueHb JJA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEb JeJaeT BBIOOD IPOBEICHHS JIAOOPATOPHBIX pPabOT |
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00YJatOIIIXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Posib
9KCIIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX sSBICHHUNA M mporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI MPUMEHUMOCTH (pU3HYECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp m mecto Qus3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKOU JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnorosble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBmwkeHHE. OTHOCHTENBHOCTh MEXaHWYeCKOro JBmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMBbl KoopauHaT. Clo)KeHHe TepeMenieH 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHHE. ['padmku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepEeMEIICHNUs MaTepUaTbHOM TOUKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaACHHS.

KpuBonuueitHoe nBwxkeHue. [[BrkeHMe MaTepHabHOM TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAss cKopocTh. Ilepuon u
yactoTa oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

Texuuyeckne ycTpoilcTBa W MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETp, JBWKECHUE
CHapsIOB, LIETIHbIE U PeMEHHBIE MIepeaayu.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, MILTIOCTPALls KHHEMAaTHYECKUX XapaKTePUCTUK JBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hampasiienne CKOpOCTH MPH ABMKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHONIEHUS  MEXAY  NYTSIMH,  NOPOMJACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBUkKEHUS MIApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JTunamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoiid 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
oTc4Yéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hprotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTepUaIbHbIX TOYEK.

3akoH BceMHupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumument tpenus. Cuiia cCOpoTUBICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTH WJIH Ta3e.

[locTynarenbHo€e U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOIO TENA.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaieHus. lliedo cuibl. YcinoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

YcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHs TBEPIOTO TeJa, UMEIOIIETO OCh BpAIllCHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTepUaIbHbIX ToueK. IMIynbc cCHilbl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus mMarepuaibHO TOukd. Teopema 00 M3MEHEHHH KHHETUYECKOM
SHEPrUH.

[ToTenmmanpHas sueprus. [loTeHnansHas sHeprus ynpyro ae(GopMupoOBaHHOM NPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble W HEMOTEHIUANbHbIE CHIbL. CBsI3b PaOOTHl HEMOTEHIIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpoONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTeHIMATBHOW PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH SHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMOAHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHHUS W B3aUMOJICHCTBUS YaCTHI]
BelIeCTBA. MOJEIIM CTPOCHUS Ta30B, JKUAKOCTEH W TBEPABIX Tel M OOBSICHCHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KHHETHYECKON TEOopuun
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeAHel KHHETHYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactuil rasza. Illkama Ttemneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akod JlansToHa. M3omporieccsl B MIACATLHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe mpeacTaBieHe U30MPOIIECCOB: H30TEPMa,
n30x0pa, u3obapa.

TexHudeckune ycTpoicTBa U MIPAKTHUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu MoKy
OPraHNYeCKUX COCTMHECHUH.

OmnbrTel 10 AU Gy3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBUS.

Mogenb, HWUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsAs SHEprusi TEpMOJMHAMUYECKOM CHCTEMBlI U
criocoObl e€ m3MeHeHus. KonndyecTBo TerioTsl U pabota. BHyTpeHHsIs SHEprUusi 0JHOATOMHOTO
nJeanbHOTo ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JIelIbHAast
TEII0EMKOCTh BenlecTBa. KoaudyecTBo TEmIoTsl IpH TEIIoNepeiaye.

[Tonsitne 006 ammabatHOM mporecce. [lepBblit 3akoH TepmoauHamuku. [IpumeHeHHe
MIEPBOTO 3aKOHA TEPMOIUHAMHKH K H3ompoIieccaM. [ padudeckas mHTepIpeTaius padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TennoBsie MamuHbl. [IpuHIIUTIBL NeiicTBUS TeIoBbIX MaiuH. [Ipeobpa3zoBanus sHEpruu B
TeruIoBbIX MamuHax. Koadduuuent noneznoro aeiictBust TeruoBoil mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUIECKHE MPOOIEMBbI TETIOIHEPT € TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruW Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JICHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHusi (BUICOAEMOHCTpAIIH).

W3menenne BHyTpeHHEN 3Hepruu (TemrepaTypbl) Tejla Ipy Terionepeaaye.

OmnpIT 10 aMabaTHOMY PAaCHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEIISI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHas U
OTHOCHTEJIbHAS BIIAXXHOCTh BO3ayxa. HaceleHHbIN map. YaenpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenue m kpuctamnuzauus. VY aenpHas
TeruioTa miasienHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckne yCTpOWCTBA M TPAKTHUYECKOE MPUMEHEHWE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHsS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npy noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmionenue HarpeBaHus U MiaBJieHHs KPUCTALTMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

DNeKTpu3alusa TeJl. OJEKTpUYECKHil 3apsan. JlBa Bujga JJIEKTPUUYECKHX 3apsiioB.
[IpoBOAHMKH, AUIEKTPUKH U MOJYPOBOAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsinoB.  3akoH  Kymona. TodeuHbll  3iIeKTpUYECKHM — 3aps.
Onekrtpuyeckoe mnoje. HampsxEHHocTh anekTpuueckoro mnons. IlpuHmun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHUM HanpsHKEHHOCTHU JIEKTPUUECKOTO TOJIS.

PaGora cun oanekrpoctatuueckoro mousa.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUAIEKTPUKHU B IEKTPOCTATUYECKOM T0JIE. JIMDIIEKTpUUYECKasi IPOHULIAEMOCTb.

OnekrpoéMkocTb. KoHzaeHcaTtop. DneKTpoEMKOCTh IIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOI0 KOHJEHCaTopa.

TexHuyeckue yCcTpOWCTBA M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YeTpoUCTBO U IPUHLUII JEHCTBUSA DJIEKTPOMETPA.

B3anmMoselicTBre Ha3IEKTPU30BAHHBIX TEIl.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO  KOHJIEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwlit Inekmpuyeckuil mok. Toku 6 paziuunvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. McTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LIETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYnensHoe COTNIPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jkoyns—JleHia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIICHHE HCTOYHUKA TOKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas MPOBOJAUMOCTD TBEPIBIX METAUIOB. 3aBUCHMOCTh COTIPOTUBIICHUS METAJIJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CaoiictBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjiaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DJIEKTPUYECKHUI TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MosHus.
[Tna3ma.

Texuuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHl, TEPMOMETP COINPOTUBICHUS, BAKyyMHBIH U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBIICHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMmenianHo€ coeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHHe 3MeKTPOoABUKYIIEH cuibl. KopoTkoe 3amblkaHHE rajibBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSS TPOBOIMMOCTh TUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMeaHHoro CoOeIMHEHUS PE3UCTOPOB.

N3mepenue SneKTpOABMKYIIEH CHJIbI HUCTOYHMKA TOKA U €ro  BHYTPEHHETO
compoTtuBieHus. Habmoaenue anekTpomsa.



Me:knpeaMeTHbIe CBS3H

Nzydenne xypca ¢usmku 6azoBoro ypoBHss B 10 Kiacce OCYIIECTBISCTCA C y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHHMS:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MOICIb, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMBl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapabona,
runep0oia, uX rpaduKN U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI W WX IMPOCKIHHA Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOW npupoze, nudpdysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SIBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJIUTHYECKAS TUCCOLIUAIINS, TaThbBaHUKA.

T'eoepaghus: BIaXHOCTH BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNe IBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIIMITHUKH, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHUKE (pakeTa,
BOJIOMET W Jpyrue), JABUTATENb BHYTPEHHEro CropaHus, TmapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAaA UHOYKUUA

[locrosiHHble MarHuWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marauTtHOM nHAYKUMU. [IpuHIMNO Cyniepno3uiy MarHUTHBIX NoJIeH. JIMHUKM MarHuTHOM
nHAyKuuu. KapTuHa nTuHuN MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Dpcrena. BzaumoaencTBre NpoBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MO1yJlb U HalpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SIBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IPOBOJAHUKE,
JBUKYILEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HME CAMOMHAYKLIHUH. DJIEKTPOABIKYILAS CHJIa CAMOUHTYKIUH.



OHeprust MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W IPaKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
3JIEKTPOMArHUTBI, JEKTPOABUraTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrnepa. [etictBue cuiibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuito Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKH C TOKOM.

NccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBiI€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Paznea S. KosiedOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle KOaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYeCKHe
kosebanus. Ilepwon, dvacrora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBIH MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMarHUTHBIE KOJeOaHUS B HACATHHOM
KoJeOaTeIbHOM KOHType. AHAJOTUsS MEXJIy MEXaHWYeCKUMU U  DIIEKTPOMArHUTHBIMU
konebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTrUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromux KojieOaHUSX. BBIHYKIEHHbIE MEXaHHUUECKUE KOJIeOaHMUs.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHHYCOMAAIbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE ¥ IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA U HAMIPSHKCHHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTPeOICHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

TexHuueckre ycTpoilcTBa U MPAKTUUECKOE MPUMEHEHUE: TIeHepaTop NEPEMEHHOTO TOKa,
JTUHUY dJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTEMBI (IPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE PIEKTPOMArHUTHBIE KOJIEOAHMUS.



OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOpPa, KATYIIKU WHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TUHUM 3IEKTPOIIepeIaun.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJ€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmnepeMEHHOTO TOKAa B 1M M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbsle 60JIHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacmpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS HM3JIyYCHHS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snexkrpomarautHON BoJiHE. CBOWCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHHe, ToJyispu3anus, maudpakmus, wuatepdepeHus. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[Ixaya sneKTpOMarHuTHBIX BOJIH. [[puMeHeHne 21IeKTPOMAarHUTHBIX BOJTH.

[TpuHIMIIBI paIMOCBA3U U TeNEBUACHUS. Pagnomokamusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHnuecKkre yCTpOWCTBAa M NPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAasl JMATHOCTUKA B TEXHHKE W MEIWLHMHE, pajgap, pagIuoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

Habmonenue otpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu v Juppakiiii MEXaHHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHuH.

HccnegoBanue  CBOWMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeiiHOE paclipoCTpaHEHHE CBETa B OJHOPOJAHOU Cpele.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakKeHU B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI TMpENOMIICHHsS] CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbli Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CoxxHbIi cocTaB 6eoro ceera. L[Ber.



CoOuparomue W paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CHJIa TOHKOW JUH3BL. [locTpoenne n3o0pakeHHi B COOUPAIOIIUX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOU JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIO/ICHUS] MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBeta. Judpakunonnas pemérka. YcIoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCUMYMOB TIPH MaJCHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W NpPAaKTHUYECKOE IMPUMEHEHHE: OYKH, Jyna, (oToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIUMOHHAS
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsimosnHEeiHOE pacnpoCTpaHeHUe, OTpakKeHWe M NpejomiieHue cBera. OnTuyeckue
npubopsl. [lonHoe BHYTpeHHee oTpaxeHue. MoJienb CBETOBOAA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGnronenue nnrepdepeHinm crera.

Ha6mronenue nudpaknuu certa.

HaGnronenue aucnepcun ceTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUH OTHOCHTEJIbHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynarel crnenuaibHOM Teopuu
OTHOCUTEIILHOCTH: HWHBAPUAHTHOCTh MOJYJd CKOPOCTHM CBE€Ta B BaKyyme, MPUHIUII
OTHOCHTEIBHOCTH DWHIIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTHUIIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBantoBasi pusznka
Tema 1. Inemenmol K6aHMO60U ONMUKU
®otonbl. ®opmyna [lnanka cBsi3u sHEpruM (GOTOHA C €ro YACTOTOW. DHEPrus U UMITYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpaBHenue DitHmTeHa 115 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.
JaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenne GOTOHOB MpPH IEepexojie aToMa ¢
OJIHOTO ypOBHSI BSHepruu Ha JApyro. Buasl crnekrpoB. CHekrp ypoBHEH 3Heprud aroma
BOJIOPOJA.
BousnHoBBI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckyasipHO-BOJIHOBOW Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYECHHUE.
TexHuueckre YCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpocKoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntonenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenue nuHeHYaToro CrexTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JOKa3bIBAIOUIUE  CIIOKHOCTH CTPOEHHS  sjpa. OTtkpeiTHE
paanoakTuBHOCTH. OnbITH Pezepdopaa no onpeneneHno cocraBa paJioakKTUBHOTO H3IIy4EHUS.
CgoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBbBIE OPraHU3MBI.
OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsna siapa. MaccoBoe unciio sapa. M30Torsbl.
Anbda-pacniag. DJIEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaauoOaKTUBHOIO pacraja.
DHeprus cBS3U HyKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTe3 sSaep.
SAnepubiii  peaktop. TepmosmepHbiii cuHTe3. I[IpoOieMbl M TNEPCIEKTUBBI  SICPHOU
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAECHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoi KapTUHBI MHpa.
TexHnueckre ycTpoNCTBAa M NMPAKTHUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buiibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYMK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPHU3NKH



Oranbel pa3BuTus  acTpoHoMuu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprunm ConHua u 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyenoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTaBICHUS O
MIPOUCXOXKACHUU U 3BoJrolnu CoJlHLIa U 3BE3/1. DTarbl KU3HU 3BE3L.

Muineunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenune u neuxkenne Coinnua B I'anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnast ctpykrypa Beenennoil. Meraranakruka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIEHUs TOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noaymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Pons ¢u3ukm u acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THYECKOM cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MecTo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MpEeACTABICHUIN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MUPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpedomemnuvle nowsamusi, CBS3aHHbIE C HM3YyYECHHEM METOJIOB HAyYHOTO MO3HAHUS:
sBJICHUE, HAy4yHbIH (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIEITb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TIOJI00US TPEYTOJIBLHUKOB, ONIPeIe]IeHHE TUIOIAIU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpuyeckue SBICHUS B XUBOW MpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBJICHHUS B JKUBOW NPUPOJE, ACUCTBHE paJWAllMM Ha JKHUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYN, KpUCTaJUIMYECKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CTIEKTPAIbHbBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIOJIFOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOM
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMJIIETPACEHUH.



Texnonocus: JHMHUAU DIIEKTPOIIEPENAd, TEHEPATOP IIEPEMEHHOIO TOKA, JIIEKTPOJBUTATEID,
WHAYKIIMOHHAS TMeYb, pajnap, paJuoNpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAS ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yueOHOTO TpenMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JJMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS ydeOHOTro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IICHHOCTSM  POCCHHCKOTO  OOIIEeCTBa,
paciIupeHe >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOYJaIOMmErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISSATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEeIIbHON OpraHU3aIlNH;

YMEHUE B3aMMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C HUX
(GYHKIUSIMHU U HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKON JIEATEITHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOMN TPaXAAHCKON MACHTHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSAM POCCHHCKUX
Y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IOBEICHHUSI;

CIIOCOOHOCTH OIIEHHUBATh CHUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTUPYSICH
Ha MOpaTbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JCSITENLHOCTU YIEHOTO;

OCO3HaHHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

4) 3cTeTHYecKOro BOCIUTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOUYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5) TPyA0OBOI0 BOCIINTAHMSA:

WHTEpPEC K pa3iaudHbiM cdepaM TpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 00OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrNYE€CKOr0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPHl, OCO3HAHHE TJIOOATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHHe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) 1eHHOCTH HAYYHOI' 0 O3HAHMSA:

C(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIECCe W3ydeHHs (prU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHbIE YUeOHbIE el CTBUS
bBa3oBble Jornueckue aeiicTBUA:

CaMOCTOSITENIBHO  (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]]aBaTh apaMeTPhl M KPUTESPHH UX JTOCTIIKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHNS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaThiBaTh TJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAdOTy B YCIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHA:

BJIQJICTh HAYYHOM TEPMHHOJIOTHCH, KIIOYCBBIMH TMOHATHSAMH M METOJaMH (PHU3UYCCKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIPHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, MPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTENbHOU NEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NMEePEHOCUTH 3HAHUS N0 (PU3MKe B IPAKTHUUECKYIO 007acTh KU3HEAEATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIAJIETh HaBBIKAMHU MOJIydeHUs HMH(POpPMALUN (HU3NUIECKOTO COJEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

HCIOJIb30BaTh CpeACcTBa MH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COONIO/IEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcoOCOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOTO COACPIKAHUS B PA3IMYHBIX (Qopmarax ¢ Yy4EToM
Ha3HayeHus WHQopManMM U 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3all1H.

KoMmyHHKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE Ha YpOoKaX (PU3UKH M BO BHEYPOUHOU JCSATEIHHOCTH,

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJCTB;

IIOHUMATh U UCITIOJIB30BAThH HpeI/IMyHIeCTBa KOMaH)IHOﬁ 158 HHHHBHHyaHBHOﬁ pa6OTI)I;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO WIeHa KOJIJICKTHBA;

MPUHUMATh IIeJIM COBMECTHON JESATEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBIATH IUIAaH JEHCTBUM, pacHpeAciisiTh POJU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YYaCTHUKA KOMAHJbI B OOIIHMI pe3yabTat
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUueOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILIECTBJISATh IMO3HABATENIBHYIO JESITENBHOCTh B oOJacTu (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEIBHO COCTaBJIATh IJIAH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPCcOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTEHNM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOUYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO U TIPOSIBICHUIO OPYOUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICITUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIB30BaTh MPUEMBI pe()ICKCHH ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

[IPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABATh CBOE MPaBO U MIPAaBO JAPYrUX HA OIIUOKU.

B nponecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTrPaMMBbI IO (pU3MKeE A5
YpOBHS CpeliHero odiiero oopa3oBaHusl y 0OydarOIIUXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh NOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ceOe;

caMoperyJiIupoBaHus, BKJIIOYAIOUIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CHOCOOHOCTh aJanTHPOBAaThCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHHMIO IEU MU YyCHexy,
ONTUMM3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JPYIuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTb KOHPIUKTHIL.

HNPEIMETHBIE PE3YJIBTATHBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOUW KapTUHBI MUpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTHYECKON
NeSITeNIbHOCTH JIFOJCH;

YUUTBHIBATh TPAHUIBl NPUMEHEHHS HW3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENIU
CTPOEHUS Ta30B, XUAKOCTEH M TBEPABIX TEJN, TOUCYHBIA AIEKTPUUECKHUM 3aps]l MpPU PELICHUU
¢buznueckux 3aaad;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (TMPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSAMOJIUHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHHe Te,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHun), TEeTJI0BOE paBHOBECUE, HCTIapEHHe, KOHCHCAIINS, TUIaBIIEHUE, KPUCTAITU3aIINA,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS Tra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIYy IapaMeTpamMu COCTOSIHMS ra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



ONHCBHIBATh MEXAaHMUYECKOE JIBUKECHUE, MCIOJIB3YS (PH3UUECKUE BEIWYHMHBI: KOOPIUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAIbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEIHYMH, HX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMU BEIMYMHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEeMIeparypa, CpeAHsAs KHHETHYECKash JHEPrus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, pabora rasza, KOI(QQHUIMEHT IMOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONMUMCAHUH MPABUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI HUCTIOIb3YEMbIX BEJINYMH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIUYUHBI: JEKTPUUYECKUI 3apsi, SJIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLHUANOB; TMpPU OINHUCAHUH IPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEJIMUHHY C JPYTUMHU BETMYHMHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonel HeroTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa, IPUHLUI CYHEePIIO3ULIUNU CUII, TIPUHIUIT
PaBHONPABHs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW BHEPIMH TEIUIOBOTO JIBHYKEHHS
MOJIEKYJI C aOCONIOTHOW TeMmepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOr0 3apsaa, 3akoH KylnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPaKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yCloBUsA UX O€30I1aCHOTO UCIIOJIb30BaHUS B IOBCEJHEBHOM KU3HU;

BBITMIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBJIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IMPSMBIX M KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJIHUpOBaThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO SKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYyA0BaHUs, IPOBOJAUTH OIBIT U (POPMYIMPOBATH BBIBOBI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUYECKUX BEJIUYMH, I[PU 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BAaTh HM3BECTHBIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (PU3MYECKUMH BEJIMYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJIbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BUJE TaOiMIl U IpadUKOB, J1€1aTh BBIBObI
10 pe3yJibTaTaM MCCIEI0BaHMUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000OPYA0BAHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCMOJb3Ys
¢u3nyecKkre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAM3a YCIOBUS 33Jaudl BHIOUPATh (PU3UUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAMMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAbHOCTH MOJIyYEeHHOTO 3HaueHUs (PU3UYECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKU HENPOTUBOPEUUBYIO LIETIOUYKY
paccyXJeHU C ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,

UCIONB30BaTh MPHU pEIICHHMH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTUH JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMH W TIPEACTABICHUS Y4eOHOU H
Hay4YHO-TIONYJISIPHOM HMHGOpMAIMK, IOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH MPUMEpPHI BKJIAJA POCCUNUCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUM;

UCIIONb30BAaTh TEOPETUYECKHWE 3HAHHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpALEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPaHEHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIOLEH Cpele;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOr0 M3 YYAaCTHUKOB TpYIIIbI B
pelIeHre paccMaTpUBaEMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0yUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKON
NeSITeNIbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI TMPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUUYECKUI 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHHUK CBETa, sJepHas MOJeNIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO si/Ipa MPH PELICHUN (GU3UYECKUX 3a]au;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
NIEKTPOJUMHAMUKN U KBAHTOBOM (DPU3MKH: 3JIEKTpUYECKas NMPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHO€ JEeWCTBUS TOKA, B3aMMOACHCTBUE MAarHUTOB, 3IEKTPOMAarHUTHAs
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 HA IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejgoMieHue, HHTepdepeHuus, Auppakuus M MOJAApHU3alus CBeTa, JUCIEpCUs CBeTa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBIBATH M3YYEHHbIE CBOMCTBA BEIECTBA (JIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHMS (TIPOLIECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: IEKTPUUECKUH 3apsijl, cuja TOKa, OJIIEKTPUYECKOoe
HanpsHKeHUe, JEKTPUUYECKOE COIPOTUBIICHHUE, PA3HOCTb OTEHIMAJIOB, JIEKTPOABIKYINAs CUJIa,
paboTa TOKa, MHIYKLUUS MarHUTHOrO Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrUus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO NOJIeH, MepHoj] W 4YacToTa KojeOaHWil B
Kos1e0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B IpOILlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosiebaHul, (POKyCHOE paccTOsHME M ONTHYECKas CWJIa JIMH3bIL, MPH OMUCAHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIMYUH, HUX O0003HAUYEHUS M EJUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BEITHUUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIECHUS W TMPOLECCHI, HCHONB3YS (puznyeckue
BEJIMYHMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IOJIypacnana, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIIOJB3YEMbIX BEIUYHMH, UX OOO3HAYEHHS H



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJICHUS, HCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHIMIBL:  3akOH OMa, 3aKOHbI IOCJIEJOBATEIbHOIO M MAapajUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  JJIEKTPOMAarHWUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHBI IPEJOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa s (GoTodheKTa, 3aKOH COXpaHEHHsS DHEPTUH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, NocTyaaTrsl bopa, 3akoH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3inyarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
00yacTi) IPUMEHUMOCTH;

OTPEJENATh HaIlpaBJIEHWE BEKTOpa WHIYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOH JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEOBAaHUIO0 (PU3MYECKUX SIBJIEHUH M IPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPeI0KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISATh NpPSMbIE U KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEJIWYMH, MPU STOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbl OIIEHKH
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl NOJIYYEHHOW 3aBUCHUMOCTHU
¢u3nyeckux BEIMYUH B BHJE TaOmUI M TpaduKOB, JAeNaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEIOBAHUS;

coOmogaTthk IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENLCKOM W NPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000PYyA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJENbIO, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (QOPMYIbl, HEOOXOAMMBbIE Uil €€ pelIeHHUs,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJeHUi ¢ OOpOi Ha N3YyYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh IPU pelICHHMM Y4eOHBIX 3a7au COBpPEMEHHble HMH(OPMAILIOHHbIE
TEXHOJIOTUU JUIl HOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMU U IPEACTaBIECHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MHGOpPMAaLUKU, MOJYYEHHOM W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh M10Jy4aeMyI0 HH(OpPMAIHIO;

OOBSICHATH MPUHIUIBI IeHCTBHSI MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPYXKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MACHOCTH MPU OOpALEHUN C TPUOOpPAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHUSI HOPM KOJIOTHYECKOTO TMOBEICHUS B OKPYKAIOLIEH cpere;



paboTath B rpymie C BBHIIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJICH, MIIAHUPOBATh PabOTy
TPYyIIBl, palMOHAIBHO  paclpeneNisiTh OOS3aHHOCTM M IUIAHUPOBATH  JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsX, aICKBATHO OLICHUBATH BKJIAJ KAXKJIOTO U3 YYaCTHUKOB TIpYIIIBl B
pelIeHNnEe pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPO/IE.
e PP bubmmoreka [IOK
1 Hayunbie MeTo1bl TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIllero Mupa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHue. Y CKopeHue | bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

N bubmuoreka [JOK
7 JIBM>KEeHME MaTepUuaabHOU TOYKH I10 1
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiii 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

. bubnuorexa [JOK
9 CyIepIo3uiuu cui. Bropou 3akon
¥ https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa mis bubnuorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [{OK
11 TsKecTH. [lepBas kocmMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduuueHt Tpenus.

P b P bu6mmoreka [IOK
13 Cuta cOnpoTHUBJIEHUS PU IBMOKEHUU
https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIN ra3e
[TocTynarensHOE 1 BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuinbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnunoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE
PaGota 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON bu6nuoreka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUn

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMUPOBAHHOW TIPY>KUHBI.
[loTrenumansHas SHEPTHA TeJa BOIU3U
[IOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanne CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PaCTSKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o treme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Jduddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota
73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Ta3ay
29 H3omporiecchl B UIeallbHOM ra3e u ux bu6moreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3menenus. KomuyaectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aIbHOTO
rasa
31 Bunael Tenonepenaun Bubmiorexa OK
https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTh BEIIECTBA.
bubnuoreka [JOK
32 KonundecTBo TEMaoThl npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHBIN Mpoiecc
13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bu6nuoreka [IOK
IIPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs mpo1ieccoB B bubnuoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerumoBoi

bubmmorexa [{OK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoJtekynsipHast bubnuoreka [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
bu6moreka [IOK
39 «Monexkymnspras ¢pusznka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [IOK
41 BJIAXKHOCTH BO3Ayxa. HachlleHHBII
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tena. AHU30TPOITHUS bubnuoreka [JOK
CBOMCTB KpHCTasuioB. Kujakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. COBpeMEHHbIE MaTepUaIbl
[InaBneHue n KpucTamIU3anus.
bubnuoreka [JOK
43 Y nenpbHas TEIIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
44 VYpaBHeHHe TemIoBoro 6anaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

[IpoBOIHUKH, TUATEKTPUKU U

bubmmorexa [{OK
46 MOJIYIIPOBOJIHUKHU. 3aKOH COXPAHECHHS
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsia
B3aumoneuncTBue 3aps10oB. 3akoH
. . bubnuoreka [JOK
47 Kynona. Toueynsn 371€KTpUIECKUN
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTpUYECKUX nojeu. JInnuu https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTO
bu6moreka [IOK
49 noJis. [Torennuan. PazHocTs
https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 ANIEKTPOCTATUYECKOM T10J1€ bubamorera LOK
P ] https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasl IpOHUIIAEMOCTD
bu6mmoreka [JOK
51 DnekTpoeMKocTh. KoHaencaro
P 8 P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro nIpuHTepa.
OnexTpocTaTHUecKas 3allluTa.




3azemiieHHEe IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHusl. [IocTOsIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«3ydeHne cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH IEKTPHUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenune DJ1C ucTouHnka ToKa u
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-niepexoja. [lomynpoBoaHUKOBBIE
npubOopHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUUECKUU TOK B PACTBOPAX U

& pacmiaBax 3JI€KTPOJIUTOB. | bubmuoreka [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUUYECKUU TOK B raszax.

63 CamocToATenbHBIN U | bubnuorexa [JOK
HECaMOCTOSITEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Onekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
3ieKTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

67 PesepBHbiit ypok. KonTposibHas | bubnuorexa [JOK
pabota 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok | bubnuoreka [JOK
no temam 10 kracca https://m.edsoo.ru/ff0c8f6c
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:el{nﬂ :)Ig:a[;?:;:l:enbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amrmepa.

4 JlaGopaTopHnas pabota 1 | bubnuorexa [JOK
«HccnenoBanue aecTBus https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO OJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM




nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTS. SIBIEHUE
camouHaykuuu. 9J{C caMOMHIYKLIHH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE TOJIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs I1eYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe€ nozJe.
DNEeKTPOMarHUTHAS. UHIYKIIHSD)

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

12

CB0OOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmoHnyeckue
KojebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue suepruu

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoyieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOHBIE

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KOJIeOaHus

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

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSHKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPIUH B MOBCEIHEBHOU
KHN3HH




Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOIBHBIE BOJTHBI
” 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuoreka [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
3JEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTOCBS3U U
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTponsnas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHnus ceera. [locrpoenue
. https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YIOJ1 IIOJTHOTO BHYTPEHHErO https://m.edsoo.ru/ff0cd7{6
OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTells IPeIOMIICHUS CTEKIIa https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [locTpoenne nzoopaxeHwmii B bubnunoreka [JOK




nuH3e. PopMylia TOHKOM JIUH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopuas paboTa

31 «HccnenoBanue cBOCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
1 6enoro ceera. L{Ber. JlabopaTopHas
pabora «Habnronenue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHUSA WX 0€30MaCHOT0 MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIAaCCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3amMe/yieHre BpEMEHH U COKpaIlleHue
https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
P FIEC P . bubnuoreka [JOK
38 yacTulbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponsHas padora «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hoTodd(dekra. YpaBHCHHE
. - bubnuorexa [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenune cBeta. OnbitTer [1. H.
. bubnuorexa [JOK
43 JleOeneBa. XMMHUYECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckune ycTpoiucTBa u
MPAKTUYECKOE MPUMEHEHHE:
44
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemienne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM OMTHUKM https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mo paccessHIIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bub6 K
47 [Tocrynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornouieHre GoTOHOB
i ¢ bubmuoreka [JOK
48 [IpU NIEPEXOE aTOMa € OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buael cnekTpos
BonHoBsie cBoMCTBa yacTHIl. BoJIHBI
. bubmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, ramma-
n3iy4yeHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3nuecKOU KapTHUHBI MUPa»

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

55

Bun 3Be3nH0ro Heba. Co3Be3aus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CoJiHLA U 3BE3]T




57

3BE3/1bI, ©X OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU
MOCJIEeI0BaTEeNIbHOCTH. BHyTpeHHEee
cTpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABIICHUS O MPOUCXOKICHUU U
sBosronnu COJTHIIA U 3BE3]T

58

Mneunsin [1yre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DU3HKH ¥ aCTPOHOMHH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o Guzndeckoi
KapTUHE MHUpa




Ob6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MarautHoe noJe. |
DNeKTpOMarHuTHAasE MHAYKLNS
PesepBHblit ypok. Ontuka. OCHOBBI
67 CrielMagIbHON TEOpUHU 1
OTHOCUTENILHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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