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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢uzrke 6a30BOT0 YpoBHS Ha YpOBHE CpeHEro obuiero oopa3oBaHus pa3padboTaHa
Ha OCHOBE TIOJIOKEHUH 1 TpeOOBaHMIA K pe3ybTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MPOTPaMMEI,
npeacraBieHHbIX B @T'OC COO, a taxxke ¢ yuétoM ¢eaepaibHOi paboyeld mporpaMMbl BOCITUTAHUS H
KOHIIENIIUK TIpenojaBanus ydeOHoro mnpeamera «®Dusukay B 00pa3oBaTelbHBIX OPraHU3AIMUIX
Poccuiickoit @eneparun, pealn3yOLIX OCHOBHbBIE 00pa30BaTeNIbHbIE IPOIPAMMBI.

CopepkaHue mporpaMMmbl MO (H3HMKE HampaBlieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAy4HOU
KapTuHBI Mupa obydatonmxcs 10—11 kmaccoB npu obydenun nx (uzuke Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-JeITeNbHOCTHOTO noaxoaa. [IporpamMma o ¢usuke coorBercTByeT Tpedoanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNnpeAMETHBIM pe3ysbTaTaM OOy4YeHHs, a Takke
YUUTHIBAET HEOOXOAWMOCTh PEATHU3aLUN MEXIPEAMETHBIX CBA3€H (HU3HKH C €CTeCTBEHHO-HAYYHBIMHU
yueOHBIMU TIpenMeTaMu. B Hell ompenenstoTcss OCHOBHbIC LeNU W3ydeHUs (PU3UKK Ha YPOBHE CPETHETO
oOmero o0pa3oBaHus, IUIAHHPYEMbIC pe3yJbTaThl OCBOCHHS Kypca (U3HMKU: JIMYHOCTHBIE,
MeTarnpeJMeTHBIC, TIPEJAMETHbIC (Ha 0a30BOM yPOBHE).

[IporpamMma o ¢pu3MKe BKIFOYAET:

e I[UIaHUpYEMbIE PE3yNbTaThl OCBOSHHS Kypca (QU3WKH Ha 0a30BOM YpOBHE, B TOM 4YHCIC

NPEAMETHBIE PE3YNbTAThI 10 FoaM 00yUeHUS;

e coxepkaHue yueOHOro npeamera « Pu3uka» 1o rogam oOydeHus..

®du3rka Kak Hayka O HauOojiee OOLIMX 3aKOHAaX NPHUPOJBI, BBICTYNas B KadyecTBE Yy4eOHOTO
npeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHHM 00 OKpy’KaroleM MUpe.
HIkonpHBIA Kypc GU3MKHM — CHCTEMOOOPA3yIOIIMH [UIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB,
MOCKOJIbKY (PH3UUECKUE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, OUOJIOTHEH,
(hm3uaeckoii reorpadueit u actpoHOMHEH. VcIob30BaHNe W aKTUBHOE MPUMEHEHNE (U3MIECKIX 3HAHMH
ompeneNnseT XapakTep M pa3BUTHE Pa3HOOOpasHBIX TEXHOJIOTMH B cdepe DHEPreTHKH, TPaHCIOopTa,
OCBOEHHSI KOCMOCa, TOJIy9E€HHUS HOBBIX MaTepHUaAOB C 3aJaHHBIMH CBOWCTBAMHU W JPYTrHX. M3ydeHue
(bM3UKU BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUPa 00yYarOLXCsl,
B (opMupoBaHue yMEHHH NTPUMEHATh HAYYHBIH METOJl MO3HAHHS TNPH BBHINOJHEHMH HMH y4eOHBIX
HCCJICZIOBaHUM.

B ocHOBY kypca (pu3uKY JUIs1 YPOBHS CPEIHEr0 00IIero 00pa3oBaHusl MOJIOKEH Pl UIeH, KOTOPbIS
MO>XHO pacCMaTpHBAaTh KaK MPUHIIUIIEI €r0 TOCTPOSHHSL.

Hoess yenocmuocmu. B cOOTBETCTBUM € HEW Kypc SBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepHai M3 BCEX pa3lelioB (U3UKH, BKIIOYACT KaK BOMPOCH KJIACCHYECKOW, TaK H
COBpPEMEHHOH (pu3uku.

Hoes ceneparuzayuu. B cooTBeTCTBUH C Heil MaTepwan Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢usnueckux Tteopuid. Bemymum B Kypce sBisiercs (opMupoBaHHE NPEACTaBICHHH O CTPYKTYPHBIX
YPOBHSX MaTepUH, BELLIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peannzanus mnpeanonaraeT HCIOJb30BaHHE T'yMaHHTapHOTO
noTeHnuana Gu3n4eckoil HayKu, OCMBICIICHHE CBSI3M Pa3BUTHsI (GU3UKHU C Pa3BUTHEM OOILECTBA, a TAKXKE
C MHPOBO33PEHYECKIMH, HPAaBCTBEHHBIMHU M 3KOJIOTHYECKUMHU MPpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢pusnkn npennonaraetr 3HakOMCTBO € IIMPOKUM KPYToM
TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUHN N3YUEHHBIX TEOPHUIA U 3aKOHOB.

Hoes sxonoeusayuu peann3yeTcs IOCPEACTBOM BBEICHUS JIEMEHTOB COAEPKaHMUs, MOCBAIIEHHBIX
9KOJIOTHYECKHM Tpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTUEM TEXHHKH M TEXHOJIOTHH, a
TaKXke 00CyKJIeHHs MPOOJIeM PALOHAIBFHOTO MPUPOIOTIOIH30BAHUS M IKOJIOTHYECKOM Oe30MMacHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMH Kypca (HU3HKH Ha YPOBHE CPEAHEro o0mero oOpa3oBaHUs SIBISIOTCS
¢usnueckue teopun ((HOpMUpPOBAHUE MPEICTABICHUNA O CTPYKTYpe MOCTPOSHHS (PU3NYECKOW TEOpHH,
poiu GyHAAMEHTAIBHBIX 3aKOHOB U IIPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, IPAHULIAX
MIPUMEHUMOCTHU TEOPUH, IJIs1 ONTUCAHUS €CTECTBEHHO-HAYUHBIX ABJICHUIN U NPOLIECCOB).

CucTeMHO-IeATeIPHOCTHBIN MOAXO0J B Kypce (U3MKHM peanu3yeTcsl MpexkIe BCero 3a CueT
OpraHu3aluy SKCIIEPUMEHTANBHON JesITeNbHOCTH o0ydatonmxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
9TO WCIIOJIb30BaHNUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIAOOPaTOPHBIX PadoT,
KOTOpBIC B MporpamMMme 1o (U3nKe OOBEIUHEHBI B OOMIUH CIHCOK YUYCHHYCCKUX MPAKTHIECKUX padoT.
Brienenne B ykazaHHOM MepedyHe Ja0oOpaTOpPHBIX pPabOT, MPOBOAMMBIX JUII KOHTPOJISI M OLICHKH,



OCYILECTBIISIETCSl YYACTHUKAMH 00Pa30BaTEIbHOrO MpOoIecca UCXOAs U3 OCOOCHHOCTEH TUIaHUPOBAaHUS U
ocHamieHuss kabuHera ¢usmku. [Ipm 3Tom obecrieunBaeTcss OBNaJeHHE OOYYAIONIMMHCA YMEHHUAMHU
MIPOBOANTE KOCBEHHBIC M3MEPEHUSs, UCCIICOBAHUS 3aBUCHUMOCTEH (PM3MYECKUX BEIMYMH M MMOCTAaHOBKY
OTIBITOB IO NMPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonpimoe BHUMaHWE yIensercsi pelIeHWI0 pacdETHBIX M KadeCTBEHHBIX 3aaad. [lpw stom mist
pacuéTHBIX 3aJay MPHOPUTETOM SBJIAIOTCS 3aJaud C SBHO 33JaHHOHW (HU3MYECKOH MOJEINBIO,
MTO3BOJIAIONINE MTPUMEHATh U3ydeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3lena Kypca, Tak U
WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. [ kadecTBEHHBIX 3a7ad MPHUOPUTETOM SIBIISTIOTCS 3aJJaHUsI Ha
oO0bsiCHEHHE TMpOTeKaHusl (PU3MYECKUX SIBICHUH W TPOIECCOB B OKPY)KAIOMICH XH3HH, TpeOyrouue
BBIOOpa (PH3MUECKOI MOIENH AJISl CUTYAIl|H MTPAKTHKO-OPHEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpedoBanusmMu PI'OC COO k MaTepHAbHO-TEXHHYSCKOMY OOECIICUCHUIO
yaeOHOTO Tporiecca 0a30BEIi ypOBEHB Kypca (GHU3MKH Ha YPOBHE CPEIHETO OOIIero 00pa3oBaHus JOJDKEH
H3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOMHETa (U3UKH HIM B YCIOBHUSIX WHTEIPUPOBAHHOrO KaOWHeTa
MPEAMETOB  €CTECTBEHHO-HAYYHOTO IMKJIa. B KaOumHeTe GU3HKK TOJDKHO OBITh HEOOXOIUMOE
nabopaTopHOoe 00OpyZOBaHUE MJs BBHIMOJHEHWS yKa3aHHBIX B IMporpaMMe Mo (QU3NKe yYeHHYECKHX
NPaKTHYECKUX paboT U IEMOHCTPAMOHHOE 000PYAOBaHHE.

JemoHcTpanmonHoe obopynoBanre (popMHupyeTcss B COOTBETCTBUU C MPUHIMIIOM MHUHHUMAIBLHON
JOCTaTOYHOCTH M 00ecreyrBaeT MOCTAHOBKY IEPEUYHCICHHBIX B MpPOrpaMMe MO (HU3UKE KIFOUEBBIX
OEMOHCTpAIii I WCCIEJOBAHMAA W3YYaeMBIX SBICHWH W TPOLECCOB, OMIHPHUYECKHX H
(hyHIaMEHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlaboparopHoe 00OpyJOBaHHE JUIsi YYEHHUECKHX MpPaKTHUECKUX paboT Qopmupyercs B BHIE
TEMaTHYECKUX KOMIUIEKTOB M OOecrieunBaeTcs B pacdyére OJHOTO0 KOMIUIEKTa Ha JIBYX OOydaroIIuxcs.
TemaTnueckne KOMIUIEKTHI 1a00paTOpHOTO 000PYIOBaHKS ITOJKHBI OBITH MMOCTPOCHBI Ha KOMILIEKCHOM
WCTIOJIb30BAaHUH aHAIOTOBBIX U MU(POBBIX MPHOOPOB, a TAKKE KOMITHIOTEPHBIX N3MEPHUTENBHBIX CHCTEM B
BUze U(PPOBBIX Ta0OPATOPHIA.

OCHOBHBIMH LETAMHU U3ydeHUs GU3NKH B 00IIeEM 00pa30BaHUM SIBIAIOTCA:

e (QopMupoBaHue WHTEpeca M CTpEeMJICHHS OOyYalOmMXCS K HaydYHOMY H3YYECHHUIO MPHUPOIHL,

pa3BHUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX COCOOHOCTEH;

e pa3BUTHE TPEJACTaBICHHH O  HAy4yHOM  METO/A€ TO3HaHWsA W (OpMHpPOBaHHE
HCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHHSIM;

e (opMupoOBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa H3ydeHHs] OCHOB CTPOSHHS MaTEpHUU
1 QyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

e (¢opMupoBaHHEe YMEHHI OOBICHATH SIBICHUS C WCIONB30BaHHMEM (U3NYECKUX 3HAHUH U
Hay4HBIX JJOKa3aTeJbCTB,;

e (QopMupoBaHue MPEACTABICHUN O POIM (U3UKH AJIST Pa3BUTHS IPYTHX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHI.

JocrmkeHnne >Tux 1eneil od0ecreynBaeTcs pelieHrneM CIEAYIOMUX 3a7ad B MpoIecce H3yYeHUS

Kypca (pH3MKH Ha ypOBHE CpelHero oouero oo0pa3oBaHus:

e npuoOpeTeHne CUCTEMBbI 3HAaHUK 00 00IIMX (HU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKIIIOYasi MEXaHHKY, MOICKYJSIPHYIO (H3HKY, JJIEKTPOJAWHAMHUKY, KBAaHTOBYIO (H3HKY H
AJIEMEHTHI aCTPOPU3UKH;

e (¢opMupoBaHNE YMEHHI NPUMEHATH TEOPETHUECKHE 3HAHUS U1 OOBSCHEHHS (PUINIECCKUX
SBJICHUH B PUPOAE U JUIS NPUHATHS PAKTHIECKUX PEILICHUH B TOBCEAHEBHOM KHU3HHU;

e OCBOEHHE CHOCcOOOB pelIeHUs Pa3IUYHBIX 3a7ad C SBHO 3alaHHOW (PU3NIECKOH MOIEIBIO,
3a7a4y, MOAPa3yMEBaIOIIUX CaMOCTOSTENbHOE Cco3JaHue (U3N4eckoil MoIenu, aJeKBaTHON
YCIIOBHSIM 33/1a4H;

e noHMMaHWe (U3WYECKUX OCHOB M TPUHIMIIOB JICHCTBUS TEXHUUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSAHUSA HA OKPYKAIOIIYIO CPELy;

e OBIIQJICHWE METOJaMH CaMOCTOSITEIHHOTO TIUIAHHUPOBAHHWS M TPOBEACHHA (PUIUIECKHUX
9KCIEPUMEHTOB, aHajM3a M HMHTEpIpeTalud HH(POpMALUH, ONpPEAETCHUS JOCTOBEPHOCTH
MOJTy4YEHHOTO Pe3ysbTara;

® CO3JaHUE YCIOBUM JUIsl pa3BUTHS YMEHUH IIPOEKTHO-UCCIEN0BATENbCKOM, TBOPYECKOU
JIeSITeNTIbHOCTH.



Ha m3yuenune ¢usuku (6a30Bblii ypOBEHb) HA YPOBHE cpeIHEro 0o0IIero o0pa3oBaHUsl OTBOJUTCS
136 gacos: B 10 xiracce — 68 gacoB (2 gaca B Heneno), B 11 kmacce — 68 gacos (2 aca B HEZCIIO).

[Mpennaraemelii B mporpamMme N0 (QH3MKE IMepeueHb JTa0OpaTOpHBIX M MPAKTHYECKUX padoT
SIBIISIETCS. PEKOMEHIOBAHHBIM, YUYHTENb JeJaeT BBIOOP NMpOBEACHHS J1a00paTOpHBIX PabOT M OMBITOB C
y4ETOM WHANBHUIYaTHHBIX OCOOEHHOCTEH 00yJatOIiXCsl.

COJEP/KAHUE OBYUEHUA

10 KJIACC

Paspeu 1. ®u3nka 1 MeTOAbI HAYYHOI'0 MO3HAHUA
®uszuka — Hayka o npupoje. HayuHble MeETOIbI TMO3HAHUS OKpYyXKaroliero mupa. Poib
9KCHEPUMEHTa U TEOPHH B IPOLIECCE TIO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MogenmpoBanue (GU3HMUECKHUX SBICHUH U TIporieccoB. Hayunpie runote3sl. u3ndeckue 3aKOHBI 1
Teopun. [ paHUIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [ [pHHIUIT COOTBETCTBUSI.

Posb 1 MecTo pusuku B GOpMHPOBaHNH COBPEMEHHOW HayYHOW KapTHHBI MHpPA, B MPAaKTHYECKON
JESTETBHOCTH JIIOAEH.

Lemoncmpayuu
AHanoroBsie 1 MU(POBEIC H3MEPHUTETHHBIE TPHUOOPHI, KOMITHIOTEPHBIC TATIHKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanndeckoe nBHkeHHE. OTHOCHTEIBHOCTh MEXaHHYECKOro nBrkeHHS. Cucrema oTcyéra.
Tpaexropusi.

[Tepemernienne, CKOPOCTh (CpeaHsst CKOPOCTh, MTHOBEHHAS] CKOPOCTh) U YCKOPEHHUE MAaTePUATBHOU
TOYKH, UX MPOEKIMH HA OCH CUCTEMBI KoopAauHat. ClloKeHHE MEPEMELICHUNA U CIIOXKEHUE CKOPOCTEH.

PaBHOMEpHOE UM PaBHOYCKOPCHHOE TPSIMOJIMHEHHOE JBWXKCHUE. [paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U TIEPEMEIICHUS MaTepUaTLHON TOYKA OT BPEMEHHU.

CBo0OojtHOE TIajieHue. Y CKOpEHHE CBOOOHOTO TaICHUSL.

KpuBonuneitnoe nukenue. J[BUxeHHE MaTEpUAIbHON TOUKHU IO OKPYKHOCTH C MOCTOSHHOM 1O
MOJYJIIO CKOPOCTBIO. YTJIOBasg CKOpPOCTh, IIMHEWHas cKopocth. llepmon um dactora oOparieHus.
LenTpocTpeMuUTEIbHOE YCKOPEHUE.

TexHUYecKHe YCTPOHCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUIOMETP, ABIXKEHHE CHapsAOB,
LIETIHBIE U pEMEHHBIC MIEpeIayu.

Lemoncmpayuu

Mogenb cucTeMsbl 0TCUETa, WILTIOCTPAIUS KUHEMATUYECKUX XaPAKTEPUCTUK ABUKEHUS.

[IpeoOpazoBanue NBMKEHUH C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB,

[Tapenue Ten B BO3yX€ U B pPa3peKEHHOM IPOCTPAHCTBE.

HaGmonenue qBmxeHus Teia, OPOIICHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOTHOTO TaIeHHS.

Hamnpasnenue ckopocTu npu JBUKEHUU IO OKPY>KHOCTH.

Yuenuueckuil sxcnepumenm, nabopamoprule pabomol

M3yueHue HepaBHOMEPHOTO ABMXKEHUS C LENbI0 ONPEIEIICHNS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIICHHUSI MEXIY IMyTSAMU, MPOUAEHHBIMH TEJIOM 3a TIOCJIEeNO0BaTeIbHBIC
paBHbIE MPOMEXYTKHM BPEMEHHU IMPU PABHOYCKOPEHHOM IBMKEHHHM C HAYaJIbHOH CKOPOCTBIO, PaBHOM
HYIIIO.

N3ydeHue ABUAKEHHUS MIApUKa B BA3KOH KUIKOCTH.

Wzydenune nBmxeHUs Teaa, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocurensHOocTH ['amunes. IlepBeiii 3akoH HeloToHa. MHepuuanbHble CUCTEMBI
oTcuéra.

Macca Ttema. Cuna. IlpwHnun cynepro3uiinu cwil. BTopoit 3akoH HeioToHa 11 MaTtepuanbHOM
Touku. Tperuil 3akoH HploTOHA A1 MaTEepHUaTbHBIX TOYEK.



3aKkoH BceMUpPHOTO TsroteHus. Cuna tsxectu. [lepBas kocMudeckas CKOpPOCTb.

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

Tpenune. Bunbl Tpenus (mokosi, ckombxenus, kadeHus). Cuma Tpenus. Cyxoe Tpenme. Cuia
TPEHUsI CKOJIbXEHUS U cuiia TpeHust mokost. Koadduipent tpenns. Cunia CONpoTHUBIICHUS PU IBUKECHUH
TeNa B )KUIKOCTH WIIH Tase.

[loctynarensHoe U BpamaTeabHOE IBIKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. [1nedo cuitbl. Y CitoBus paBHOBECHS TBEPIOTO TENA.

TexHuueckne  yCTpOHCTBA W TPAaKTHYECKOE TNPUMEHEHHE: TMOJIINIHUKY, JBW)KECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Lemoncmpayuu

SIBiieHKrE UHEPIUH.

CpaBHeHHE MacC B3aUMOACHCTBYIOIINX TeEIl.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxxeHue cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT JepopmMaruu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAICHUH.

CpaBHEHHE CHJI TPEHUS TOKOS, KAUEHHUS ¥ CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesia. Buabl paBHOBECHS!.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomsi

W3ydenune npmxeHus OpycKa Mo HaKJIOHHOW TIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPY>KUHE U PE3UHOBOM 00pasie, OT
ux nedopMaiuu.

Hccnenosanne yciaoBhil paBHOBECHS TBEPAOTO Telld, UMEIOIIETO OCh BPALLCHHS.

Tema 3. 3akonvl coxpanenun 6 Mexanuxe

Nmmynsc MaTepuanbHON TOYKM (Tena), CHUCTEMBI MaTepHalbHBIX TOdYeK. MMmynbc cuibl H
M3MEHEHHNE UMITYJIbCa Tela. 3aKOH COXPAHEHUs UMITyJIbCa. PEakKTHBHOE IBHKECHHE.

PaboTa cuibl. MOIITHOCTD CHITBL

Kunerndaeckast sHeprus MarepruaibHOW TOUKU. Teopema 00 M3MEHEHUH KHHETHIECKOI SHEPTUH.

[lorenumansHas sHeprus. I[loTeHnmanbpHas >HEPrust ymnpyro AehOPMHPOBAHHON MPYKUHBIL.
[loTennmanpHas 3HEpTHs Tesa BOIU3M TOBEPXHOCTH 3€MIIH.

[NoTteHumaneHbIe M HENOTEHIUAIBHBIE CHIIBL. CBS3b Pa0OTHl HEMOTEHIUANBHBIX CHII C U3MEHEHUEM
MEXaHWYECKOW SHEPTHUN CHCTEMBI TeNI. 3aKOH COXPaHEHHUS MEXaHUIECKOW YHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSL.

TexHUYEeCKHe YCTPOUCTBA U NIPAKTUYECKOE IIPUMEHEHHE: BOJAOMET, KONEDP, NPYKUHHBINA ITUCTOJET,
JBVDKCHHE PaKeT.

Lemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Nepexox moTeHIMATLHON SHEPTHU B KHHETHYECKYIO H 00paTHO.

Yuenuueckuii axcnepumenm, rabopamopmuvie pabomoi

Wzyuenne abCOMIOTHO HEYNPYTOTO yIapa ¢ MOMOIIBIO IBYX OJAWHAKOBBIX HUTSHBIX MasTHUKOB.

Hccnenosanue cBsi3u pabOThHl CHIbl C U3MEHEHHEM MEXaHWYECKOM 3HEpruM Tejla Ha IpHUMeEpe
PacTsKEHUs pE3UHOBOTO KIyTa.

Pazpnen 3. MoJiekyasipaasi pusnka 1 TepMOAUHAMHMKA

Tema 1. OcHo6b1 MONEKYAAPHO-KUHEMUYECKOU MeOpUU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIAPHO-KMUHETUYECKOW TEOPHMH M HX OIBITHOE OOOCHOBaHHE.
BpoyHnoBckoe nBuwxenue. Juddysus. Xapakrep ABMKEHUS W B3aWMOJCHCTBHUS YACTHI[ BENIECTBA.
Mogenu CTpOeHUsI ra30B, )KUAKOCTEH M TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozenell. Macca u pasmepsl Mosekyil. KonmngectBo BemecTBa. [locrosiHHas ABoraspo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remmneparyp Lenbcus.

Mopens wuaeanpHOoro rasza. (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKON Teopuu
naeanbHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa cpenHeil KMHETHYeCKOW IHEPTHH TeIyIOBOTO



nBxeHus: yactuy rasa. llkama temnepatryp KenbBuna. I'a3oBble 3akoHbBI. YpaBHeHHEe MeHzeneeBa—
Kuametipona. 3akon JanberoHa. M30mporeccs B UacaIbHOM Ta3e ¢ MMOCTOSHHBIM KOJTMYECTBOM BEIICCTBA.
I'padmaeckoe npeacraBieHne N30TPOIIECCOB: H30TEPMa, H30X0pa, n3o00apa.

TexHUUECKHEe YCTPONUCTBA M MIPAKTHYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3bIBAIOIIME AUCKPETHOE CTPOSHHUE BEIECTBa, PoTOrpaduu MOJCKYN OPTraHUYECKHUX
COEIMHEHUH.

OmnbITel 110 UG GY3UHN KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO JIBMKEHUS.

Mogens onbita [lTepHa.

OMBITHI, JOKA3bIBAIOIUE CYIIICCTBOBAHIE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSL.

Monenb, WIDTIOCTpUpPYIOIIas MPUPOIY NaBICHHS ra3a Ha CTEHKH COCYa.

ONBITHl, WLTIOCTPUPYIOLIUE YPABHEHHUE COCTOSHUS UCAIbHOrO ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomol

OmnpeneneHre Macchl BO3/yXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpEeHU 00BEMa KOMHATHI,
JIABJICHUS ¥ TEMIIEpaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXTY TTapaMeTPaMH COCTOSHUS pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmonnHamudecKkasi cucTemMa. BHYTpEeHHSS SHEpPTus TEPMOJMHAMUYECKONW CHCTEMBI U CIIOCOOBI
e€ mmeHeHus. KonmmdectBo TemnoTel u paboTa. BHyTpeHHsS 3HEpPTHsS OJHOATOMHOTO HIEaTbHOTO rasa.
Buap! Teronepenaun: TEIIONPOBOTHOCTD, KOHBEKITHS, U3IIyUICHHUE. Y IeTbHAS TEIIOEMKOCTh BEIECTBA.
KommaecTBo TemmoTsl pu TeIuionepeaaye.

[Monsatue 06 amuabatHOM mpoiecce. [lepBblii 3ak0H TepMoavHAMuKH. [IpuMeHeHHE TEpBOTO
3aKOHA TEPMOJIWHAMHUKHY K H30IporieccaM. | 'padudaeckas naTepnpeTanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTUMOCTh MPOIIECCOB B MIPHUPOJIE.

Ternmosele Mammubl. [lpuHiwme! geiicTBua TemnoBeIX MamuH. llpeoOpa3zoBanms sHeprum B
TeroBeIXx MammHax. Koaddumment monesnoro paeiictBust TeruioBoit mamuubl. [{ukn KaprHo u ero
KO3 PUIMEHT MOJIE3HOTO JACHCTBUS. DKOJOTUICCKHUE POOJIEMbI TEIJIOIHEPTETHKH.

Texnuueckne yCTpOHCTBAa M TPAKTHYECKOE IPHMEHEHHE: IBUTATEIh BHYTPEHHETO CTOpaHHA,
OBITOBOY XOJIOAMIBHHUK, KOHIUIIMOHEP.

Jlemoncmpayuu

W3MmeHeHne BHYTPEHHEH SHEPTHH Teja IPU COBEPIICHUN PabOTHI: BEUICT MPOOKU U3 OyTHUIKU O]
IeHCTBHEM  CXaToro BO3/AyXa, HarpeBanwe »ddupa B JIaTyHHOM TpyOKe TyTEM TpeHHA
(BUIeoieMoHCTpanus).

W3meHenne BHyTpeHHEH sHepruu (TemrepaTyphsl) Teia pH TeIionepeaaye.

OMBIT 10 aabaTHOMY PaCIIMPEHUIO BO3IyXa (OIBIT C BO3AYITHBIM OTHHBOM).

Monenu napoBo# TypOHHBI, TBUTATENS BHYTPEHHETO CTOPAHUsI, PEaKTUBHOTO JIBUTATEIISL.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

N3mepenue ynenpHOM Tem1oEMKOCTH.

Tema 3. Azpecammniute cocmoanusa eeujecmea. Pazogvie nepexoovl

ITapooOpazoBanne W KoHmeHcarus. lcmapeHwe W KumeHue. AOCONIOTHAS W OTHOCHTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbId map. YjenpHas TeIuioTa mnapooOpa3oBaHus. 3aBUCHMOCTH
TeMIepaTypsl KAIIEHUS OT 1aBJICHHUS.

Teépnoe Teno. Kpucrammueckue u aMmopdHblie Tena. AHU3OTPONIHS CBONCTB KpUCTAILIOB. JKunkue
kpuctauiel. CoBpeMeHHbIE MaTepuaibl. [lnapnenne u Kpuctaum3anus. Y aeIbHas TelIoTa IIaBICHUS.
Cybmumanust.

YpaBHEHHUE TEIJIOBOTO OajlaHca.

TexHMUECKHEe yCTPOICTBA M MPAKTHIECKOE MPUMEHEHHE: TUTPOMETP H TICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUHU MOJy4YE€HUS COBPEMEHHBIX MaTepUaIoB, B TOM YHCIIC HAHOMATEPUAIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBIIICHHBIX MTAPOB.

Kunenue npu MOHMWKEHHOM JTaBIICHUH.

Crioco0bI U3MEpEeHus BIaXKHOCTH.

HaGumronenre HarpeBaHusl U MIaBJICHUS KPUCTALTUUSCKOTO BEIECTBA.



JleMOHCTpaIus KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomul
W3mepeHre OTHOCHTEIHHOHN BIIAXXHOCTHU BO3/IyXa.

Pa3nen 4. dnekTpoamHaMuKa

Tema 1. Inekmpocmamuka

OnekTpuzauusa Tel. DJeKTpuueckuil 3apsa. JBa Buaa snexkTpuueckux 3apsaos. [IpoBoaHukw,
JIUDJICKTPUKH U TIOJYIIPOBOIHUKH. 3aKOH COXPAHEHUS dICKTPUUECKOT0 3apsiia.

B3anmopeiictBue 3apsmoB. 3akoH Kymona. TouedHBIH SICKTPUYECKHHA 3apsid. DJICKTPHUECKOE
nosie. Hanpsoxk€HHOCTD AneKTpUudecKoro mojs. [IpuHmmn cyneprno3uiuy 31eKTpUIecKux mnojien. Jlunuu
HaMPsHKEHHOCTH DJIEKTPUUIECKOTO TTOJIA.

Pabora cun anektpocrarnueckoro mons. [lorenmuman. PasHocts moteHnuanos. IlpoBomHWKU H
TUBJIEKTPUKH B JIEKTPOCTATHUECKOM ToJie. JuanekTprueckas IpOHUIIAEMOCTb.

OnektpoéMmkocTb.  KoHaeHcatop.  DNEKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.  ODHEprus
3apsLKEHHOTO KOHICHCATOPA.

TexHuueckne yCTPOHCTBA MW TPAKTHUECKOE MPUMEHEHHE: DJIEKTPOCKOI,  JJIEKTPOMETD,
3JIEKTPOCTATHUYCCKAS 3al[UTa, 3a3€MJICHHE SJICKTPONPUOOPOB, KOHICHCATOP, KONMMPOBAILHBIA ammapar,
CTPYHHBIN NPUHTED.

Lemoncmpayuu

Y CeTpOoUCTBO U IPUHLUIL AEUCTBUS 3JIEKTPOMETPA.

B3anmogeiicTBre HA3IEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE IMOJIE 3apSKEHHBIX TEM.

[IpoBOAHUKH B 3JIEKTPOCTATUIECKOM TIOJIE.

DNEeKTpOCTaTUYECKas 3allUTa.

JMdIeKTPUKY B 3IEKTPOCTATHYECKOM TI0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOT0 KOHACHCATOPA OT IUIOIIAIN IIIACTHH, PACCTOSHUA MEXKIY
HUMU U AUDJIEKTPUICCKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOpa.

Yuenuyeckuil sxcnepumenm, nabopamoprule pabomul

N3mepenue 251eKTpoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoanuwtii 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUIECKUN TOK. YCIIOBUS CYIIECTBOBAHHS DJICKTpUUECKOro Toka. Mcrounmku toka. Cuia
ToKa. [loCcTOSHHBIN TOK.

Hamnpsixenue. 3akon Oma A1 yyacTka LElu.

DJNeKTpuYeckoe COMPOTHBJICHHE. YJIeNbHOE COMpPOTHBICHHE BemlecTBa. llocienoBarenbHoe,
napajieabHoe, CMEIIAaHHOE COEIMHEHNE IPOBOHUKOB.

Pabora anexTpuueckoro Toka. 3akoH [xoyis—JIeHma. MOIHOCTh 3IEKTPUIECKOTO TOKA.

ONEKTPOABIKYILAS CHJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOUYHUKA TOKA. 3aKoH OMa AJi MONTHOU
(3amKHYTO#1) BrtekTprueckoi nenu. Kopotkoe 3ambikanue.

ONEKTPOHHAs] NPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBHUCHMOCTh CONPOTUBICHUS METAJIOB OT
TeMIiepatypsl. CBEpXIPOBOIUMOCTD.

DneKTprudeckuii TOK B BakyyMme. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

[Homynporomuanku. CobcTBEHHAsI 1 IPUMECHAs TIPOBOIUMOCTD IMOTYTIPOBOTHIKOB. CBOIiCTBa P—N-
nepexoa. [1orynpoBoTHUKOBEIE TPHOOPHI.

ONEKTPUUECKUI TOK B PACTBOPAX U PACIUIaBAX 3JIEKTPOJIUTOB. DJIEKTPOJIUTUUECKAS JUCCOLIMALINSA.
OnexTponus.

ONEKTpUIEeCKUit TOK B TazaxXx. CaMOCTOSTENBHBI M HECAMOCTOSTENBHBIN pa3psim. MOJHUA.
Ilna3ma.

TexHuueckne yCTPOWCTBA W MPAKTUUECKOE NPUMEHEHHE: aMIIepMETp, BOJIETMETP, PEOCTar,
WCTOYHWKH TOKa, JJIEKTPOHArpeBaTelbHble MPUOOPHI, AIIEKTPOOCBETUTEILHBIE MPHOOPHI, TEPMOMETP
COINPOTHUBJICHUS, BaKyYyMHBIH JHOJ, TEPMHUCTOPBI MU (POTOPE3UCTOPHI, MOJYNPOBOIHUKOBBIN ITHOJI,
rajabBaHUKa.

Lemoncmpayuu

H3mepenne CHiTbl TOKA U HAIIPSDKECHUS.



3aBHCUMOCTb CONPOTUBIICHUS UIMHIPUIECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIa1 HONEPEYHOrO
CEUeHHs U MaTepHaia.

CMelanHoe coeMHEHHE IPOBOAHUKOB.

[Ipsimoe u3MepeHune 3MeKTPOABIKYIIEH cuitbl. KopoTkoe 3aMBIKaHHE TalbBAHUYECKOTO JJIEMEHTA
1 OLICHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBHUCHUMOCTbH CONPOTHUBIIEHHS METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTD 3JIEKTPOJIUTOB.

HckpoBoii pa3psin 1 MpOBOAUMOCTE BO31yXa.

OOHOCTOPOHHSS MPOBOIUMOCTH THOJIA.

Yuenuueckuii axcnepumenm, nabopamopnvie pabomoi

N3ydeHne cMenaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepeHnne 31eKTpOIBIKYIIEH CHIIBI HCTOYHHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS.

HaGmonenue anekrpornusa.

Me:xnpeaMeTHbIE CBSI3H

Uzyuenne xypca ¢usuku OazoBoro ypoBHs B 10 Kkijacce ocymecTBIsieTcss € y4&€ToM
coJiep KaTeNIbHBIX MEXKIIPEMETHBIX CBs3el C KypcamMH MaTeMaTHKH, OMOJIOTHUH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meoswcnpeomemnvie nonamus, CBA3aHHBIE ¢ M3YYEHHEM METOJOB HAy4YHOTO MO3HAHUSA: SBICHHE,
Hay4Hbli (akT, Tunoresa, (uU3nMyecKas BEIUMYMHA, 3aKOH, TEOpHsA, HAOJIIOJCHUE, SKCICPUMEHT,
MOJICJIMPOBAaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHAe CUCTEMbl ypaBHEHUWH, TMHeWHas (QYHKIW, mapabona, rumnepbona, ux
rpadUKy U CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKLUH: CUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIINH HA OCH KOOPAHUHAT, CI0KEHNE BEKTOPOB.

buonoeus: MexaHnueckoe ABWXEHUE B JKMBOH mpupoze, nuddysus, ocmoc, TeII000MeH KHUBBIX
OpraHu3MOB (BU/IbI TEIUIONEPEAAYH, TEIUVIOBOE PAaBHOBECHE ), DJIEKTPUUECKHUE SIBJIICHUS B )KUBOM MPUPOJIE.

Xumus: @IUCKPETHOE CTPOEHWE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHasi Macca, TEIJIOBbIe CBOMCTBAa TBEPABIX TeJ, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE CBOMCTBA
METaJUIOB, SJIEKTPOIUTHYECKAs AUCCOIMALINS, TaJbBaHHUKA.

T'eozpaghua: BIaXXHOCTh BO3yXa, BETPbI, 0apOMETpP, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHWE [BWKEHHH C HCHOJB30BAaHHMEM MEXaHW3MOB, YUYE€T TpEeHHS B
TeXHUKE, TOAIINITHUKY, WCIIOJIb30BaHUE 3aKOHA COXPAaHEHHs MMITYJIbCAa B TeXHHUKE (pakeTa, BOJOMET U
JpyTHUe), IBUTATENIb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, OBITOBOH XOJOAMJIBHUK, KOHIUIIMOHED,
TEXHOJIOTHH TIOJIy9E€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
JJIEKTPOCTaTHYECKas  3allWTa, 3a3€MJIGHHE JJIEKTPOIpPUOOpPOB, KCEPOKC, CTPYHHBI MpPUHTED,
3JIeKTpOHarpeBaTeIbHbIe TPUOOPHI, JIEKTPOOCBETUTENbHBIC IPUOOPHI, TaTbBaHHKA.

11 KUIIACC

Pa3nen 4. dnekTponmHaMuka

Tema 3. Macnummnoe none. IneKmpomazHumMHAA UHOYKYUA

IToctosnnuble MarHuThl. B3anMmonaelcTBME MOCTOSHHBIX MarHuToB. MarHuTHoe mosie. BekTop
MAarHUTHOW HMHIAYKUMU. [IpUHOUN Cyneprno3ulMM MAarHUTHBIX Moyied. JIMHMM MarHUTHOM HHIYyKLHWU.
Kaptuna nuaMii MAarHUTHOW MHIYKIIMY TOJISL TOCTOSTHHBIX MarHUTOB.

MarsuTHOE 1oJIe NPOBOJHUKA ¢ TOKOM. KapThHa JUHUN MHAYKIMH MArHUTHOTO MOJS JJIMHHOTO
NPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHMKA, KATYIIKH ¢ TOKOM. OmbeIT JpcTena.
BzaumoaeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOAyJb U HallpaBJeHUE.

Cuna Jlopenna, e€ MOAynh W HampaBjcHHE. J[BHKCHHE 3apsyKEHHOM YaCTHIBI B OJHOPOIHOM
MarauTHoOM 1one. Pabota cuist Jlopentia.

SBnenne  syekTpoMarHUTHOM — uHAyKHMH.  IIoTOK ~ BekTOopa  MAarHUTHOM — HMHIYKLUU.
DNEKTPOABIDKYINAS CHUJIa MHAYKIMH. 3aKOH 3JIEKTPOMAarHuTHON HHIyKInKu Dapases.

Buxpesoe anekTpuyeckoe mose. IASKTPOABIKYILAS CHUJIa HUHAYKIUY B IPOBOJHUKE, IBUKYIIEMCS
MOCTYIIATEIHPHO B OHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.



NHayKTUBHOCTB. SIBIEHUE CAMOUHIYKIUHU. DJICKTPOIBIKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MATHUTHOTO TIOJIST KATYIIKU C TOKOM.

DIEKTPOMAarHUTHOE MOJIE.

TexHuyeckue  yCTpOMCTBA H  MPAKTUYECKOE  TNPUMEHEHHE.  TIOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMATHUTBI, AIEKTPOJBUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHASA [1€Yb.

Lemoncmpayuu

OmeIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM TIOJIEM.

JluHuYM MHAYKIUA MarHUTHOTO TIOJIS.

B3aunmogeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOIIUTA.

SIBneHune 3MeKTPOMArHUTHON UHIYKLUU.

IIpaBuno Jlenna.

3aBUCUMOCTb 3JICKTPOABIKYIIECH CUIIbI MHAYKUIUHU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO IIOTOKA.

SIBiieHre cCaMOUHAYKIUH.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

M3ydenne MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

HccnenoBanne neiCTBUSA NOCTOSSHHOIO MarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABIEHUS 3EKTPOMATHUTHOW HHIYKIUU.

Pa3pnen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUNHble KOJ1e0aHUA

KonebatenpHas cucrema. CBoOOMHBIE MexaHWYeckue KoneOaHus. ['apMoHmYeckue KoneOaHUs.
[lepuon, yacroTa, amruTyAa U ¢asa kosedanuid. [IpyxMHHBIA MasTHUK. MaTeMaTHUEeCKHi MasTHUK.
YpaBHeHue rapMoHudeckux konebanuil. [IpeBparenne 3Heprum npu rapMOHUIECKUX KOJIEOaHUX.

Konebarenpuplit  kOHTYp. CBOOOAHBIE  JJIEKTPOMAarHUTHBIE  KOJEe0aHHUS B HICAITLHOM
KoJeOaTeTbHOM KOHType. AHAJOTHS MEXIy MEXaHHYEeCKUMH W DJIEKTPOMATHUTHBIMH KOJIEOaHUSMHU.
®opmyna ToMcoHa. 3aKOH COXpaHEHHUS FHEPTHH B HIACATHLHOM KOJIe0aTebHOM KOHTYPE.

[IpencraBnenne o 3aTyxalIUX KoieOaHUSAX. BBIHYKIEHHBIE MeXaHWYecKue KoJieOaHuMs.
Pe3onanc. BeiHyX1eHHBIE IIEKTPOMAarHUTHBIE KOJIEOaHMsI.

[lepemennsiii TOK. CHHYyCOMAAIBHBIA NEpEMEHHBI TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMILTUTYTHOE U JEHCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HAIPSIKEHUS.

Tpancpopmarop. IIpomsBoxacTBo, mepemada U NOTpeONieHHE SJEKTPUUYECKOH  SHEPTHU.
OKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE AIEKTPOIHEpTHUU. KynbTypa MCmob30BaHus 3IIEKTPOIHEPTHH
B [TOBCETHEBHON KHM3HH.

TexHUYeCcKHe yCTPONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: SJIEKTPUYECKUN 3BOHOK, I'€HEpaTop
MIEPEMEHHOTO TOKA, TUHHUHU 3JIEKTPOIepeaay.

Lemoncmpayuu

UccnenoBanne mapaMeTpoB KoleObaTenbHON CHCTeMBl (MPYKWHHBIA WM MaTeMaTHYeCKHA
MAasITHHUK).

Hab6mroaenne 3aTyxaronux KoJIeOaHwi.

UccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHMHA.

HaGmonenue pe3oHanca.

CBoOOIHBIC AJIEKTPOMArHUTHEBIE KOJICOaHN.

OciutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUST OT BPEMEHH) JUISl AJIEKTPOMAarHUTHBIX
KOJIeOaHHIA.

Pe3onanc mnpu mocienoBaTenbHOM —COEIMHEHMHM PE3UCTOpa, KaTyMIKHM WHAYKTHBHOCTH H
KOHZIEHCATOpa.

Mogens TMHUU 3IEKTPOIIEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanne 3aBICUMOCTH TTEPHOJIa MANTBIX KOJIeOaHUil Tpy3a HA HUTH OT JUTMHBI HUTH U MacChl

rpy3a.



HccnenoBanue mepeMEHHOTO TOKAa B LEMM U3 IOCIEAOBATENBLHO COCOUHEHHBIX KOHAECHCATOPA,
KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 80JIHbL

Mexanudeckre BOJHBI, YCIOBUS pacnpocTpaHeHus. llepuon. CKOpoCTh pacmpoCTpaHEHHS H
JuirHA BoJHEL. [lomepeynslie u mpoaoapHbIe BOMHBL. MHTEpdepentms n audpaknms MeXxaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJHBL. YCIIOBUS H3JIyY€HUS JJIEKTPOMArHUTHBIX BOJH. B3anmmuas
opueHranusi BektopoB E, B, V B snextpomarautHO#l BonHe. CBOWCTBa 3IEKTPOMArHUTHBIX BOJH:
OTpaKeHue, TpeNoMIIeHHe, Mmolsipu3anus, audpakuus, narepepernns. CKOPOCTh AIIEKTPOMArHUTHBIX
BOJIH.

[kana 31eKTpOMarHuTHBIX BOJH. [IprMeHeHre 21eKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIBL paguOCBsI3U U TeNeBUAEHUS. Paguonokanusl.

ONEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckne yCTpONCTBA ¥ NPAKTHYECKOE NPHUMEHEHHE: MY3BIKaIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTUKAa B TEXHHKE W MEIULUHE, Pajap, PaAUuONpUEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBY-meus.

Jlemoncmpayuu

OO6paszoBaHue U paclpoCTpaHeHHe NOMEPEUHbIX W MPOIOJIbHBIX BOJIH.

KoneoG:mromeecs TelI0 Kak HCTOYHHUK 3BYKa.

Habmonenne oTpakeHus ¥ MPEIOMIIEHUS MEXaHHYECKUX BOJTH.

Habmonenne natepdepeHunn u Tudpakiu MEXaHHIeCKIX BOJIH.

3BYKOBOH pE30HAHC.

HaGumroenue cBsi3u rpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAON U YaCTOTOW KOJICOaHU.

HccnenoBanne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaXEHHE, IMPEIOMJICHUE, MOJSIpU3aLys,
mudpaxnus, nHTepdepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsmonuHeiiHoe pacmpocTpaHeHHE cBeTa B OAHOPOIHOH cpene. Jlyu
cBeTa. ToOYeuHbI UCTOYHUK CBETA.

OTtpakeHre cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUi B TNIOCKOM 3epKalle.

[Ipenomnenne cBera. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCONIOTHBIA TMOKAa3aTelb MPEIOMICHHUS.
[Tomnoe BHyTpeHHEE oTpaskeHue. [IpenenbHbIi yroi MoJHOTO BHYTPEHHETO OTPaXKEeHHUS.

Hucnepcust cera. CnoxxHbIN cocTaB Oenoro ceera. Lger.

Cobwupatomue u paccenBaromye JUH3bL. ToHKas nrH3a. POKYCHOE PacCTOSHHE U ONITHYECKas CHiia
TOoHKOM JIMH3HL. [locTpoenne n3o0pakeHniI B COOMPAIONMX M pacceMBaromuX JuH3aX. @opMya TOHKOM
JIUH3BL. Y BEIUUCHUE, JaBaeMOe JTUH301.

IIpenensl NpUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBass ontuka. UnTepdepenuus cBera. KorepeHTHbIE HCTOYHHMKH. YCIOBHS HAOMIOICHUS
MaKkCUMyMOB M MHHMMYMOB B HMHTEP(EPEHIIMOHHOW KapTHHE OT JABYX CHH(A3HBIX KOIEPEHTHBIX
HCTOYHUKOB.

Hudpaxnms ceera. Audpaxiuonnas pemérka. YciaoBue HaONMIOIEHHUS TTaBHBIX MAKCHMYMOB IIPH
MaIeHN MOHOXPOMAaTHIECKOTO CBeTa Ha JUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

Texnuueckne ycTpoiicTBa W TPAaKTHYECKOe TPUMEHEHHWe: OYKH, Jyma, ¢oToamnmapar,
MIPOCKIIMOHHBIN amnmapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, JAU(PAKIUOHHAS pPEIETKa,
TIOJISIPOUI.

Lemoncmpayuu

[psiMosmHeiHOE pacTpocTpaHeHUe, OTPAKECHUE U TIpesIoMIIeHHe cBeTa. OnTuieckue mpudopsl.

[Tonnoe BHyTpeHHee oTpaxeHue. Mozenb CBETOBOA.

UccnenoBanne CBOWCTB M300payKEHUH B JIMH3AX.

Mopenn MUKpOCKoOna, TEJIECKOA.

HaGmonenne natephepeHnuu ceera.

Ha6monenue qudpakuuu cpera.

Habmonenne aucniepcun cBeTa.

[Tosyuenue criekTpa ¢ HOMOIIBIO TPU3MBI.



[Toydenue criekTpa ¢ TOMOMIBIO TUGPAKITHOHHON PEIIETKH.
Habmonenne monsipusamnuy cBeTa.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul
N3mepenne nokaszaTens NpeIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB N300payKEHUH B JIMH3AX.
Habmonenue aucnepcun cBeTa.

Pasnes 6. OcHOBBI crieNMaJIBLHONW TEOPUH OTHOCHTEIBHOCTH
I'panunpl  NPUMEHMMOCTH  KJacCHYeCKOW MexaHuku. IlocTynarel — CHeNUalbHOW — TEOPUH
OTHOCHUTEJNIBHOCTU: MHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBETa B BAaKyyM€, NMPUHLHUII OTHOCUTEIbHOCTH
OHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAaIlleHHUE JAJIUHBI.
DHEPTHsl U UMITYJIBC PESITUBUCTCKOMN YaCTHUIIHI.
CBs13b MACChI C SHEPTUEU U UMITYJIbCOM PENISITUBUCTCKOM YaCTHULIBI. DHEPTHUS TOKOSL.

Paznen 7. KBanToBas ¢pusuka
Tema 1. Inemenmol KBAHMOBOW ONMUKU
®oronbl. Popmyna [Imanka cBsi3u SHEPTUU POTOHA C €T0 YACTOTOH. DHEPTUs M UMITYIThC (POTOHA.
OtkpeiTue u uccienopanue ¢orodddexra. Onbitel A. I'. CroneroBa. 3akonsl (oTtorddekra.
Ypasuenue DitamTeiHa 118 hoTodddekra. «KpacHas rpanuna» dporodrddexra.
Jasnenwne ceeta. OneiTel I1. H. JleOenena.
XHUMHUYECKOE ACUCTBUE CBETA.
TexHnueckne ycTpoWcTBa M MPAKTUYECKOe MPUMEHeHHe: (POTOIIeMEHT, JOTONATIHK, COTHEUHAS
Oarapes, CBETOIHOI.
Jlemorncmpayuu
®oT0o3¢eKT Ha ycTaHOBKE C IMHKOBOH MIaCTHHOM.
HUccnenoBanne 3akoHOB BHeNIHETO (hoTorddekTa.
CBeToauoI.
ConHeunast 6aTapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmeiTel Pesepdopna nmo paccesHuto o -uactuil. [Inanerapnas mopenb
atoma. Iloctynarer bopa. M3nydenne u moriomenne GOTOHOB IPH TEPEX0/ie aToMa C OJHOTO YPOBHS
SHEepruu Ha npyroi. Buasl ciektpoB. CrieKTp ypoBHEH SHEPTUN aToMa BOAOPOA.
BonnoBsie coiicTBa yacTull. Bonuel e bpoitna. KopnyckynsipHO-BOTHOBOH Ayalin3M.
CrioHTaHHOE U BBIHYKJEHHOE H3JTy4YCHHE.
TexHuueckne ycTpoicTBa M MpPaKTHUYECKOE MPHUMEHEHME: CIEKTpalbHbIM aHaTu3 (CIEKTPOCKOI),
Ja3ep, KBaHTOBBIN KOMITBIOTED.
Lemoncmpayuu
Monuens onbita Pesepdopra.
OmnpeneneHne JUIMHBI BOJHEI Jla3epa.
Habmonenne nuHeR4aThIX CIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopuvie pabomsl
Hab6nronenne muHeHvIaToro criekTpa.
Tema 3. Amomnoe aopo
:‘)KCHepI/IMeHTBI, JOKa3bIBAOINE CJIOKHOCTh CTPOCHUA sApa. OTKpBITI/Ie PaaOaKTUBHOCTH.
Omneitel Pezepdopaa nmo onpexneneHnio cocTaBa pagHOaKTHBHOrO m3iydeHus. CBoicTBa anbda-, Oera-,
ramMmMa-usJjIydCHus. Bnusnane PaAOAKTUBHOCTHU HA JXUBBIC OpTraHU3MBI.
OTKpEITHE TTPOTOHA M HeWTpoHa. Hykimonnas momens siapa [efizenOepra—Banenko. 3apsaa sapa.
Maccosoe uncno siapa. M3otomsl.
Anpda-pacrian. ONEKTPOHHBIM ¥ TIO3UTPOHHBIA Oera-pacman. ['amma-m3mydeHue. 3aKkoH
PaAMOaKTUBHOTO pacraja.
DOHeprus CBsI3U HYKIIOHOB B sijipe. SnepHbie cubl. Jledekt maccsl supa.
SAnepusle peakuuu. [leneHue u CUHTE3 siIeEp.



Anepuriii peakrop. TepmosnepHsiii cunre3. [IpobieMbl U MEPCHEKTUBHI SIIEPHONW SHEPTETHUKH.
DKOJIOTHYECKUE aCTIEKThI AEPHOMN SHEPTETHKH.

OnemenTtapHbie YacTULBL. OTKpPBITHE TO3UTPOHA.

Mertobl HAOMIOICHHST U PETUCTPALIMH AIIEMEHTAPHBIX YACTHII.

QOyHmaMeHTaIbHbIE B3aNMOAECHCTBUA. EMMHCTBO (hr3myecKoil KapTHHBI MHPA.

TexHuueckne ycTpoHCTBa M MPAKTHYECKOE MPHUMEHEHHE: TO3UMETpP, kKamepa BunbcoHa, siaepHbIi
peaktop, arToMHas 6oMOa.

Lemoncmpayuu

CuéTunK NOHM3UPYIOLINX YaCTHIIL.

Yuenuueckuii axcnepumenm, nabopamopnvie pabomoi

Uccnenoanue TpekoB 4acTHI] (1O TOTOBEIM QOTOrpadusiM).

Pa3nen 8. DnemMeHTHI acTpOHOMIHU U ACTPOPU3UKH

Oransl pa3BUTHA acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMMHU.

Bun 3Bé3nnoro Heb6a. Co3Be3aus, sipKue 3BE3/ABL, INIAHETHI, HX BUIUMOE JIBIKCHHE.

ConHevHas cucrema.

Connue. ConHedHass akTUBHOCTh. Mcrounuk sHepruum ConHua M 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapakTepucTUKu. JlmarpamMma  «CIEKTpaJbHBIH  KJAcC —  CBETHMMOCTB». 3BE3NBI  TJIaBHON
MOCIIENOBATENBHOCTU. 3aBUCUMOCTh «Macca — CBETHMOCTB» JJIsl 3BE3] INIaBHOW MOCIEN0BATENBHOCTH.
Buytpennee ctpoenue 3B€31. CoBpeMeHHBIE NMPEACTABICHUS O MPOUCXOXKACHUHU U 3Bostonun CoHIa U
3BE37. OTambl XKU3HU 3BE3.

Mneunsiit Ilyte — nHama [amaktuka. [lonoxenune u aBwkenue Connna B [Mamaktuke. Tumsl
raJlakTUK. PaguoranakTuky u kBa3apbl. UEpHBIE JbIPBI B SIPaX FalaKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa66ia. Paz6eranue ramaktuk. Teopust bonbioro
B3pbIBA. PEIMKTOBOE U3IIyUECHHE.

Macmtabnas cTpyktypa BeenenHoi. MeraranakTuka.

Hepeménnpie npoOieMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus

Habnronenns HEBOOPYKEHHBIM TJIa30M C HCHOJIB30BAaHHEM KOMIBIOTEPHBIX NPHIOKEHUH IS
OTIpe/ieTIeHNs TOJI0KEeHUSI HeOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qausi CeBepHOro
MOJTyIIApHs U SIPKHUE 3BE31IBI.

Hab6mrogenns B Teneckon JIynsl, mianet, Mueunoro [TyTtu.

Oo6o00malonIee NIOBTOPEHUE

Ponp ¢usuky M acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTMYECKOH, COLMANIBbHOW M DTHYECKOM
cdepax AeATEILHOCTH YEJI0BEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOI HayYHOH KapTHHE
MUpa, posb GpU3nIecKoil Teopuu B (OpMUPOBaHNH NPENCTABICHUN O (PU3UUECKON KapTHHE MUPA, MECTO
¢u3nyueckoll KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTCCTBEHHO-HAYYHBIX IPEICTABICHUH O
MIPUPOJIE.

MexnpeaMeTHbie CBSI3H

Wzyduenne xypca ¢usukm Oa3zoBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCI C YYETOM
coJiep KaTeNIbHBIX MEXKIIPEIMETHBIX CBs3eH C KypcaMH MaTeMaTHKH, OMOJOTWH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvie nonsamusi, CBI3aHHBIE C M3YYEHHEM METOAOB HAyYHOI'O IMO3HAHHA: SBJICHHUE,
Hay4HbI (akT, TUNoTe3a, (u3MYecKas BeTUYMHA, 3aKOH, TEOpHs, HAONIIOJCHUE, OSKCIIEPUMEHT,
MOJEINPOBAHNE, MOJEIb, U3MEPEHHE.

Mamemamuxka: pelieHre CUCTEMbl YPaBHEHUH, TPUTOHOMETpHYECKHE QYHKIMU: CHHYC, KOCHUHYC,
TAQHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOECKIWH HA OCH
KOOPJWHAT, CJOXEHHWE BEKTOPOB, IPOM3BOJAHBIC JJIEMEHTApHBIX (YHKUMH, TPHU3HAKH MOJO0US
TPEYTOJBHUKOB, OTIpeIeNeHNe IIIOMAAN TUIOCKUX (puryp u o0bEMa Te.

buonoeus: snekTpuyeckue SABICHUS B JKMBOM INpHUpOJeE, KojeOaTelbHbIe IBIKEHHS B JKUBOH
NIPUPOJIE, ONTHYECKHUE ABJIEHUS B )KUBOU MPHUPOJIE, IEHCTBUE paJUalli Ha )KUBbIE OpPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB W MOJIEKYJ, KPUCTAJUINYECKasl CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa3oBaHUs KPUCTATUTUUECKON PEIIETKH, CIEKTPaIbHBIN aHAIN3.



l'eozpaghua: wmarHWTHBIE TONIOCAa 3€MIIM, 3aJeKM MAarHUTHBIX pyd, (oTochEéMKa 3eMHOI
MIOBEPXHOCTH, MTPEICKA3aHUE 3EMIICTPSICEHUM.

Texnonocua: JWHUM DIEKTpoONEpenad, TeHepaTop IEPEMEHHOTO TOKa, JJIEKTPOJBUTATEND,
WHIYKIIMOHHAS Te4b, paaap, paJuonpuéMHUK, TeJIeBH30p, aHTeHHa, Tenepon, CBY-neus,
IIPOCKIMOHHBIN amIapar, BOJIOKOHHAsI ONTUKA, COJTHEYHas OaTapesl.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mpeamera «®Dusnka» Ha ypoOBHE CpelHEero obiero oOpa3oBaHus (0a30BBIN
YPOBEHB) JIOJDKHO 00ECTIEYHTh TOCTHKECHHUE CISAYIOIINX JTHYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JlugHOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHOro mnpenMera «®Du3nka» JODKHBI OTpPaxarhb
TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIUXCsl PYKOBOJCTBOBATLCS COPMHUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHCTEMOIl  IIEHHOCTHBIX  OpHEHTAaIMii, TO3WTHUBHBIX BHYTPEHHHX  yOeXIeHUH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM LEHHOCTSAM POCCHICKOTO OOIINECTBa, PACIIUPEHUE >KU3HEHHOTO
ONMBITA M OIBITA JESITEIBHOCTH B IPOIECCE PealH3allid OCHOBHBIX HAaINpPaBJICHUH BOCIHTATEIBHON
NIESTEFHOCTH, B TOM YHUCIIE B YaCTH:

1) rpasknaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKAAHCKON TMO3WIUH OOYJArOIIErocss KaKk aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUHCKOTO OO0IIECTBa;

MIPUHATHE TPAAUIIMOHHBIX O0IICUETIOBEYSCKIX I'YMAaHHUCTHYCCKUX U IEMOKPATHYECKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESATCIILHOCTh B HMHTEpPecax TPakIaHCKOTo OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHHH B 00pa30BaTEIbHON OpraHn3alii;

YMEHHE B3aMMOJIEMCTBOBATh C COIMAJIHHBIMU WHCTUTYTaMU B COOTBETCTBUH C MX (PYHKIUSAMHU U
Ha3HAYCHUECM;

TOTOBHOCTh K TYMaHHUTAPHOU U BOJIOHTEPCKOH ESATETHHOCTH;

2) maTpHOTHYECKOr0 BOCITUTAHMSI:

c(hOpMUPOBAHHOCTH POCCUHCKOM IPaKAAHCKON HIEHTHYHOCTH, TaTPHOTH3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKCHUSM POCCHUHCKUX YYEHBIX B
o0acTu PU3UKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUS

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TIOBE/ICHHS,

COCOOHOCTh OIIEHWBAaTh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIE DEIIeHHs, OPHEHTHPYSICh Ha
MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B IEATEILHOCTU YUEHOTO;

0CO3HaHUE JUYHOTO BKJIaJa B IOCTPOCHHE YCTOWYHUBOTO OYyAyILEro;

4) 3¢TEeTHYECKOro BOCIIMTAHMS:

JCTETHYECKOE OTHOLIEHHE K MHUpY, BKIIOYas OCTETHKY HAy4YHOTO TBOPYECTBa, HPHUCYIIETO
(hm3nyecko HayKe;

5) TpyaoBoro BocnuTaHus:

WHTEpEeC K pazIuuHbIM cepam mpodeccHoHATBHON NEesTENbHOCTH, B TOM YHWCIE CBA3AHHBIM C
(hM3UKON W TEXHHUKOW, YMEHHE COBEpINaTh OCO3HAHHBIA BBIOOP Oymymiel mpodeccuu U pean30BhIBATh
COOCTBCHHBIC JKU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHWIO W caMoOOpa3oBaHUIO B oOnmacth (M3WKH Ha
MIPOTSKCHUU BCEH KU3HU;

6) 9K0JIOrM4ecKOro BOCIIUTAHMSI:

cOpPMUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIBTYpPhl,  OCO3HaHHE  TJOOANBHOTO  XapakTepa
9KOJIOTHYECKUX TIPOOIIEM;

IUTAHMPOBaHUE W OCYIIECTBICHHE ICWCTBUN B OKPYXKAIOIIEH cpelle Ha OCHOBE 3HAHUS IIeJe
YCTONYMBOTO Pa3BUTHUS YE€JIOBEUCCTBA;



pacuIMpeHre OMbITa ACATENIFHOCTH 3KOJOIMYECKOM HamnpaBieHHOCTH Ha OCHOBE HMEIOIIMXCS
3HaHUH 10 PU3NKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
(hM3uIecKor HAyKH;

OCO3HaHME IIEHHOCTH HAYYHOH [EeSTEeNbHOCTH, TOTOBHOCTH B IpolLecce H3Y4YCHUS (UIUKU
OCYIIECTBIIAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO ACATEIbHOCTh HHANBUAYAIHFHO U B TPYTITIE.

METANIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBIC YHHBepPCaJIbHbIC yYeOHbIe AeiiCTBHS
ba3zoBble Joruueckue aeiicTBUA:

CaMOCTOSITENbHO (HOPMYJIMPOBATh U aKTyaJU3UPOBATh NPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPE/IETIATD LENH AeSITeTbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX TOCTUIKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH H ITPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3UIECKUX SIBIICHUSX;

pa3pabareiBaTh IUIAaH pEHICHUs NpoOIeMBl ¢ Y4€TOM aHajlu3a HMMEIOIIMXCS MaTepUalbHBIX H
HeMaTepHAILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JAEATEIBHOCTD, OLICHHBATh COOTBETCTBHUE PE3YJIBTATOB IIENISIM, OLIEHUBAThH
PHMCKH TIOCIEACTBHH JeSTeTbHOCTH;

KOOpJMHHUPOBATh W  BBINOJNHATH pab0OTy B  YCIOBHSAX PEalbHOTO, BHPTYAIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMOACHCTBUS;

pa3BHBaTh KPEaTHBHOE MBINUICHNE TIPH PEIICHUHN )KU3HEHHBIX TPOOIIEM.

Ba3zoBrle uccienoBaTeIbCcKue AeCTBUS

BIIA/IETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHITHAMHA U METOIaMHU (PU3NIECKON HAYKH;

BJIaJeTh HABBIKAMH Y4eOHO-MCCIIEI0BATENHCKOW U MPOCKTHON JESATEILHOCTH B 00JacTH (U3HUKH,
CHOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIIeHHs 3a1a4 (U3NIECKOTro
CoJIeprKaHus, IPUMEHEHHUIO Pa3IUIHBIX METOJIOB ITO3HAHHUS;

BJIQJIETh BHUJAMU JEATENBHOCTH IO IIOJyYEeHHIO HOBOTO 3HAHHS, €ro HHTEepIIpeTalu,
MpeoOpa3oBaHNI0 M TPUMEHEHHIO B PAa3IMYHBIX y4YeOHBIX CHUTYallUsX, B TOM YHUCIE TPH CO3JaHHUH
Y4eOHBIX ITPOSKTOB B 00JIACTH (DHU3HKH;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBA3HM W aKTyalHM3UpOBaTh 33/1ady, BBIJBUTATH THUIOTE3Y €&
peUIeHus, HaXOOUTh APTYMEHTHI JUIsl JOKAa3aTelbCTBAa CBOMUX YTBEPXKICHUHM, 3aJaBaTh MapaMeTpbl U
KpUTEPUU PEIICHNUS;

aHAIM3UPOBATh TMOJyYEHHBIE B XOJIe PEUICHHs 3a/a4d Pe3yNIbTaThl, KPUTHYECKH OIIEHWBATh WX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH M (HOPMYIMPOBATH COOCTBEHHBIE 33/Ia4H B 00pa30BaTENbHON ESTENFHOCTH, B TOM YHUCIIE
IIPY U3YYCHUU PU3UKU;

JIaBaTh OIICHKY HOBBIM CHTYyalllsiM, OLIEHUBATH MPHOOPETEHHBIH OIIBIT;

YMETb TIEPEHOCHUTH 3HAHUS 110 (PU3NKE B MIPAKTHUYECKYIO 00JIACTh KU3HEACATEITHHOCTH,

yYMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WIEH, IPEJIaraTh OPUTUHAIBHBIE ITOIXO0/IBI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOITyCKAIOIIIE AIbTePHATUBHBIC PEILICHHS.

Pa6oTa ¢ nungopmanueii:

BIIaJICTh HABBIKAMH TOYYeHUs WH(OpMAIUH (PU3MIECKOTO COAEPIKAHUS U3 MCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITENIFHO OCYWIECTBIISATh TOWCK, AaHaJW3, CHUCTEMATHU3alMI0 M HHTEPIpETaINIO
rHGOPMAITH PA3IMIHBIX BHIOB U (hOPM MIPECTaBICHS;

OLICHHUBATH JIOCTOBEPHOCTH HH(OpMAIHK;

WCTOJB30BaTh CPEACTBA HH()OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEIIeHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpraHM3alMOHHBIX 3agad ¢ coOmofeHueM TpeOOBaHUM
JPrOHOMHUKH, TEXHWKH OE30MaCHOCTH, TWTHEHBI, pecypcocOepexeHHs, MPaBOBBIX M ITHYECKHUX HOPM,
HOPM MH(OPMAIMOHHOHN 0€30MacHOCTH;

CO3/IaBaTh TEKCThI (DU3UYECKOTO COJIEPXKAHWS B PA3IMYHBIX (GopMarax ¢ y4ETOM Ha3HAUYCHUS
rHGOPMAITUH U TIeNIEBOH ayTUTOPUH, BEIONpAsi ONTHMAaIbHYIO ()OpPMY MPEICTABICHUS 1 BU3yaTH3aIlHH.



KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe 1eiicTBUS:

OCYIIECTBIIATH OOIIIeHNEe Ha YpoKax (PM3UKH U BO BHE-YPOUHOH NEATENLHOCTH;

paco3HaBaTh NPEANOCHUIKH KOH(DIMKTHBIX CUTYALMH U CMATYaTh KOH(IMKTEI,

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOYKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

[IOHUMATh U HCII0JIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHANBUIYIBHON PabOTHI;

BBIOMpaTh TEMaTHKy M METOABl COBMECTHBIX MAEHCTBHH C y4éToM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEN KaXI0TO YJICHA KOJJICKTHBA,

MIPUHAMATh LIEJIM COBMECTHOM JI€ATENBHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH NCHCTBUA 1O €€
JOCTHKEHHUIO: COCTaBJIATh IUIAH JEHUCTBUM, pacHpeneisiTb pOJM C YY4ETOM MHEHUH YYaCTHUKOB,
00CyXIaTh pPe3yJIbTaTbl COBMECTHOH pabOTHI;

OIIEHUBATh KAayeCTBO CBOETO BKJAJa M KaXJOTO y4acTHHKA KOMaHIbl B OOIIMN pe3ynbTaT MO
pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLEHMBATH WUAEH C MO3UIMM HOBU3HBL, OPUTMHAJIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATE TO3UTHBHOE CTPAaTETMYECKOE TOBEJAEHHE B Pa3IMUYHBIX CHUTYyalUsX, MPOSIBISATH
TBOPYECTBO U BOOOPaKEHHUE, OBITH HHUITMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YUeOHbIe AeiicTBUS
Camoopranu3anus:

CaMOCTOSITENILHO ~ OCYIIECTBIISITh  MMO3HABATEIBHYIO JIESATENbHOCTh B oOmacth (QU3MKH U
ACTPOHOMUHM, BEISBIIATH MPOOIEMBI, CTABUTH M (JOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENBbHO COCTaBJIATh IIJJAH pEIIeHUs pacd€THBIX W KadeCTBEHHBIX 3ajiad, IUIaH
BBITTOJTHEHUS] TPAKTUYECKON paboThl C y4ETOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
NpEeANOYTEHUI;

JIaBaTh OIICHKY HOBBIM CUTYaIlHsIM;

pacIMpsTh paMKH Y4eOHOTO MTPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHH;

JeniaTh OCO3HAHHBIN BBEIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ceds OTBETCTBEHHOCTD 32 PEIICHUE;

OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

CocoOCTBOBAaTh (OPMHUPOBAHUIO M IPOSBICHUIO SPYAULHMKA B 007acTH (PU3HMKH, TOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTe/IbHbIN U KYIBTYPHBIA YPOBEHb.

CaMOKOHTPO.JIb, SMOLIMOHATbHBI HHTENIEKT:

JaBaThb OLIEHKY HOBBIM CHUTyallMsM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YIIHTATOB IIEIISIM;

BJIaJeTh HaBBIKAMH I[IO3HABATENHLHOH peQUIeKCMH KaK OCO3HAHUS COBEpIIAEMBIX NEWCTBHH U
MBICITUTEIFHBIX MPOIIECCOB, X PE3yIBTATOB U OCHOBAaHUII;

UCTIOJIb30BaTh NPUEMBI pEIIEKCHHU AJISl OLICHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETb OIIEHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS [0 UX CHUIKEHHUIO;

MIPUHAMATh MOTHUBBI U apTYMEHTHI IPYTHX MPU aHAIN3e Pe3yIbTaTOB JeATeTbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOM HEOCTATKU U JJOCTOMHCTBA;

MIPUHAMATh MOTHUBBI U apTYMEHTHI IPYTHX MPU aHAIN3€ PE3yIbTaTOB JeATebHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTHX HA OIIMOKH.

B mpomecce mocTmxeHMs TNIHOCTHBIX PE3YIHTATOB OCBOCHUS POTPAMMBI IO (PH3HUKE /JIsT YPOBHA
cpenHero oOmero o0Opa3oBaHHsS Y OOYYaroIIUXCS COBEPIICHCTBYETCS 3MOIMOHANBHBIN WHTEIUIEKT,
MpeArnoaraloui copMUpOBaHHOCTS:

CaMOCO3HAHHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE SMOIMOHAIFHOE COCTOSIHHE, BUAEThH
HarpasJICHHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHANBHOM Cephl, OBIThH YBEPEHHBIM B ceOe;

CaMOpPEeTyJIUPOBaHMS, BKIIOYAIOIIEr0 CaMOKOHTPOJNb, yMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEICHUE, CIIOCOOHOCTh JAaNTHPOBATHCS K AMOLMOHAIBHBIM U3MEHEHHSAM U MPOSIBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIICH CTpEeMIIEHHE K JOCTHXKEHHUIO LEIH U YCIeXy, ONTHMH3M,
WHHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/I U3 CBOMX BO3MOYKHOCTEH;

SMIIATHH, BKIFOYAOIIEH CIIOCOOHOCTh MMOHUMATh 3MOIMOHANBHOE COCTOSIHUE IPYTHX, YUUTHIBAThH
€ro MpH OCYILIECTBICHUH OOIICHUsI, CHOCOOHOCTD K COYYBCTBHIO U CONEPEKHBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BBHICTPANBATh OTHOILEHHS C APYTHMHU JIIObMH,
3a00THTHCS, MPOSIBIISATH HHTEPEC U pa3pemiaTh KOH(QIUKTHI.

NPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 10 kiaacce mpeaqMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJKHEI OTPaXKaTh
c(hOPMHUPOBAHHOCTh Y O0YYAIOIINXCS YMCHHA:

JIEMOHCTPUPOBATh HA MPUMEPax PoJb U MecTO PU3UKK B (POPMHPOBAHUN COBPEMEHHOW HAyYHOU
KapTUHBI MUpPA, B Pa3BUTUH COBPEMCHHOW TEXHHKH U TEXHOJIOTHH, B TPAKTUYCCKOU JCSITEIHHOCTH
JIFOJICH ;

YYUTBHIBATh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (QU3UYECKAX MOJIENeH: MaTepuaibHas TOYKa,
VMHEepLraTbHas CHCTeMa OTCUéTa, abCONIOTHO TBEPAOE TENO, WACATIbHBIN ra3, MOAETH CTPOEHHS Ta3oB,
KUIKOCTEH U TBEPJBIX TEJ, TOUSHYHBIHN AIEKTPUIECKHUA 3apsil IPH PelieHNH (PU3MYECKUX 3a/1ad;

pacrno3HaBaTh (U3NYCCKHUE sIBJIICHUS (TPOLIECChI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETHYECKOH TEOpHH CTPOCHWS BEIIeCTBAa W JIIEKTPOJMHAMUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBWKCHHE, CBOOOTHOE MajeHHE Tell, IBWKCHHE 10 OKPYKHOCTH,
HHEpLUs, B3auMoelcTBre Te, nuddy3us, OpOYHOBCKOE JBIIKECHHE, CTPOSHHE JKUIKOCTEH W TBEPIBIX
TeN, W3MEHEHHWEe O00bhEMa TeNn TpU HarpeBaHUHM (OXJIAXKIEHHH), TEIUIOBOE paBHOBECHE, HCIapEHUE,
KOHJICHCAIWs, TJIaBJICHUE, KPUCTAIUIM3AIIMS, KUIICHUE, BIaXXHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHUS rasa
IIPH €r0 HarpeBaHWW B 3aKPBITOM COCYJIE, CBSI3b MEXIy MapaMeTpaMu COCTOSHUS Ta3a B W30mpolleccax,
3JIEKTpHU3aLMs TeJ, B3aUMOAECHCTBUE 3aps/I0B;

OTIMCHIBATh MEXAHWYECKOE [BIKEHHE, WCIOJB3Ys (M3WYECKHe BEIWYHHBI: KOOpPAWHATA, MyTh,
IepeMelieHne, CKOpPOCTh, YCKOpEHHe, Macca Tella, Chjla, HMIIYJIbC Tellad, KHHETHYecKas SHEeprus,
MOTEHIMANIbHAS SHEPTHsI, MEXaHHUeCKass padoTa, MEXaHHUECKass MOIIHOCTD, MPU OMHCAHUU MPABHIBLHO
TPaKTOBaTh (PM3UYECKHN CMBICI HWCTIOJB3yEeMBIX BEIWYNH, MX OOO3HAYeHWsS] W eIWHUIIBI, HaXOIUTh
(hopMyJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYUHY C IPYTMMH BEJIMYNHAMH;

OTIMCHIBATh M3YYCHHBIE TEIIOBBIE CBOMCTBA TENl W TEIUIOBBIE SBJICHUS, UCTIONB3YsS (PU3NIECKHe
BEJIMUYWHBL, JABJICHUE Ta3a, TEeMIepaTrypa, CPeIHssl KUHETUYEeCKas SHEPTHs XaOTUYECKOTO IBMIKCHUS
MOJICKYJI, CpEIHEKBAIpaTHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS HEPTHs, padoTa
ra3a, Ko3((QUIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOTO JBUTATEIS; NIPU OMHCAHUU MPAaBUIBHO TPAKTOBATh
(PU3UYECKUIT CMBIC]T HCIIOJB3YEMbIX BEJIIMYMH, UX OOO3HAYEHHS M CIUHUIIBI, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIHYUHY C IPYTUMH BEITUYNHAM;

ONKCHIBATh U3YUCHHBIC JSJCKTPUYSCKHE CBONCTBA BEIIECTBA M DJICKTPUYCCKUE SBJICHUS
(mpomecchl), WCTONB3ysT (U3NYECKHE BEIWYMHBI: JIEKTPUUECKUN 3apsii, SIEKTPUYECKOe TOJe,
HaNpsHKEHHOCTh TOJIS, TOTEHIMAJNl, Pa3HOCTh MOTCHIMAJIOB;, MPH ONHCAHWW TNPABWIBHO TPaKTOBATh
(pU3MYECKUIT CMBICI HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYCHUS M CAMHUIIBL, yKa3blBaTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYIO BEIHYUHY C IPYTUMH BEITUUYNHAMU;

aHAJIM3UPOBATh (PU3UUECKUE MPOIIECCH U SBJICHUSI, UCTIONB3Ys (PU3NYCCKHUE 3aKOHBI M MPHUHITUIIBL:
3ak0oH BcemupHOTO TsiroreHus, |, |1 u 1l 3akonbr HeioToHa, 3aK0H COXpaHEHUS MEXaHWIECKON SHEPTHH,
3aKOH COXPAaHCHUsI MMITYJIbCA, TPHUHIMII CYMEPHO3HUIUN CHJI, MPUHIMI PABHOMPABHS WHEPIUATBHBIX
CHCTEM OTCYETa, MOJECKYISIPHO-KHHETHIECKYI0O TEOPHIO CTPOEHHS BEIECTBa, T'a30BBIE 3aKOHBI, CBS3b
CpeIHEH KMHETHUYECKON YHEPTHH TEIJIOBOTO JIBHXKSHUSI MOJICKYJ C a0COJIFOTHOM TeMIepaTypoid, epBhIi
3aKOH TePMOJMHAMUKH, 3aKOH COXPaHEHHS JIEKTPUYECKOro 3apa/a, 3akoH KyrnoHa, mpu 3ToM paznuyuaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHWE W YCIOBHUS (TPAHUIBI, 00IACTH)
MIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIMIBI JEHCTBHS MAIIWH, NMPHUOOPOB M TEXHUYECKHX YCTPOUCTB;
pasnuuaTh yCJIOBUS UX 0€30MaCHOTO UCTIOIh30BAHUS B TOBCETHEBHOW KI3HH;

BBINIOJIHAT  OKCIIEPUMEHTHI 110 HCCIICAOBAHUIO (PU3UYECKUX SABJICHMH H  MPOILECCOB C
WCTIOJh30BAaHUEM TNPSMBIX M KOCBEHHBIX HM3MEPEHHH, MpU ATOM (OPMYITUPOBATH MpoOieMy/3aaaqy H
TUIIOTE3y Y4eOHOTO dKCIEpUMEHTa, COOUpaTh YCTAHOBKY M3 TPEAJIOKEHHOTO 000pYyIO0BaHHs, TPOBOIUTD
OTIBIT U (hOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MpPsSIMble M KOCBEHHBbIC U3MEPCHUs (U3WYCCKUX BEIMYUH, MPH 3TOM BHIOMPATh
ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHMsST M HCIOJb30BaTh M3BECTHBIC METOJbI OICHKH TOrPEIIHOCTEH
M3MEPEHNH;



WCCIIEZIOBATh 3aBHCUMOCTH MEXIY (U3HYECKHUMHU BEIMYMHAMU C WCIIOJIB30BAHUEM TPSIMBIX
M3MEPEeHHH, IPHU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH Pe3yJIbTATHI MMOJTYIEHHONW 3aBUCHMOCTH
(U3UYECKUX BEUYUH B BUIC TAOHUI] M TPaQUKOB, IENaTh BEIBOBI IO PE3YIbTATaM HCCIICOBAHMS,

coOMmoaaTe mpaBwia 0E30MacHOr0 TpyJa NMPU NPOBEJCHWW WCCICIOBAHUN B paMKax y4eOHOTO
9KCHEPUMEHTa, Y4eOHO-HCCIICNOBATEIbCKONM W MPOEKTHOM  JEATENbHOCTH C  KCIIOJhb30BaHUECM
M3MEPUTEIHHBIX YCTPOMCTB U 1A00OPATOPHOTO 000PYI0BAHUS;

pemarb pacuéTHhIE 3aJla4ud C SBHO 3aJaHHOW (DU3UYECKOW MOJEINbI0, HCIONB3Ys (PH3UUecKue
3aKOHBI U MPUHIIUIEI, HA OCHOBE aHATHM3a YCIIOBHS 3aJ1a4M BBHIOUPATh (HU3UUECKYIO MOJCIb, BBIACIITH
(u3nyecKre BeTUUMHBI U (POPMYJIbI, HEOOXOAUMBIC I ¢€ PeIleHuUs], MPOBOAUTh PACYEThl U OIICHUBATH
peanbHOCTh MOJTYYCHHOTO 3HAYCHUS (PU3NUYECKON BETMYUHBI,

pemaTtb Ka4€CTBCHHBIC 3aaayu: BBICTpanBaTb JIOTUYECKHU HCIOPOTUBOPCUUBYIO LCIOYKYy
paccyJIeHH# ¢ ONOpOoi Ha U3YYEeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UUCCKHE SBICHUS;

WCTOJB30BaTh NMPH PEIICHUH YYeOHBIX 3a/1ay COBPEMEHHbIE MH()OPMAIMOHHBIC TEXHOJIOTHUHU IS
[IOWCKa, CTPYKTYPHUPOBAHMS, WHTEPHPETAIMH W TMPEACTaBICHUS Y4eOHOM W HAyIHO-TIOMYJISIPHOU
HHPOPMAITUH, TMOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECCKH AHATU3UPOBATH MMOJIYYAEMYIO
uHpopManuo;

MPUBOJIUTH MPUMEPBI BKJIaJa POCCHICKUX W 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHEC HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIL30BaTh TEOPETUYECKUE 3HAaHUS O (U3MKe B TMOBCEIHEBHOW KH3HU Il OOECIieYeHUs
0€30MacHOCTH TpU OOpallleHHd ¢ TPUOOpaMHM M TEXHUYCCKHMHU YCTPOWCTBAMH, JJISI COXPAHCHUS
3II0OPOBBS U COOTIO/ICHUST HOPM DKOJIOTHYECKOTO MOBEJICHUSI B OKPYKAOIIEH Cpejie;

paboTaTh B TpYyNIE C BBIMOJHEHHEM Pa3IMYHBIX COIHUANBHBIX pOJICH, TUIAHUPOBATHL PabOTY
TPYMIIBl, PAlMOHAIBHO paclpelesaTh 00sS3aHHOCTH W IUIAHUPOBATh JACATENILHOCTh B HECTAHIAPTHBIX
CHUTyaIlusX, aJIeKBaTHO OIICHUBATH BKJIAJ K&XJIOTO U3 YUYACTHUKOB TPYIILI B PEIICHUE pacCMaTpUBACMOM
poOIeMBI.

K xoniry o6yuenns B 11 kijiacce mpeMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHEI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YYAIOIINXCS YMEHHIHA:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (pHu3uku B POPMUPOBAHUU COBPEMEHHON HAyYHOH
KapTHHBl MUpA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOW JCATEILHOCTH
JFOJIeH, eNOCTHOCTD U €JMHCTBO (PU3NUECKON KApTHHBI MUPA;

YYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJENei: TOUSUHBIA dJIeKTPUIECKHIH
3apsj, Jy4 CBETa, TOYCYHBIH MCTOYHUK CBETA, SJCPHAs MOJEIbh aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO
spa MpH pelieHru: (GU3NIEeCKUX 3aj1ay;

pacmo3HaBaTh (U3MYECKHE SBICHUS (MPOIECChI) U  OOBACHATH HMX HA OCHOBE 3aKOHOB
JNEKTPOAVHAMUKA ¥ KBAaHTOBOW (DU3UKH: DJIEKTpHYECKas TMPOBOAMMOCT, TEIJIOBOE, CBETOBOE,
XMUMHYECKOe, MarHUTHOE JEHUCTBUS TOKAa, B3aMMOJICHCTBHE MAarHUTOB, DJICKTPOMATHUTHAS HMHIYKITHSL,
JICCTBHE MAarHUTHOTO IIOJII Ha TPOBOJHUK C TOKOM M JIBUXKYIIMWCS 3apsj, JIEKTPOMAarHUTHBIC
KOJeOaHUsI W BOJHBI, MPSIMOJMHEHHOE pAaclpOCTpaHEHHWE CBETa, OTPaKEHHE, IPEOMIICHUE,
uaTepdepeHnys, audpakius U TOJSApU3alUsS CBETa, TUCHEPCHs CBeTa, (OTOANEKTPUYECKUd 3PdeKT
(boroaderT), cBEeTOBOE MaBiICHHME, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOJOPO/a,
€CTECTBEHHAS U ICKYCCTBEHHAS PATHOAKTHBHOCTD;

OIMUCBIBATHL HU3YYCHHBIC CBOMCTBA BCIIECCTBA (BHCKTpI/I‘IeCKI/IC, MAarHuTHBbIC, OIITHYCCKHUEC,
ANEKTPUIECKYIO TPOBOJIUMOCTD PAa3IUUHBIX CPEJ) U 3JIEKTPOMArHUTHBIC SIBICHUSI (IIPOIIECCHI), UCTIONB3YS
(bm3uyecKUe BEIMYUHBI: SJICKTPUUYSCKUH 3apsij, CHIIa TOKa, SJICKTPUIECKOE HANPSHKEHHE, JICKTPUISCKOS
COIIPOTHBIICHUE, PA3HOCTh IOTEHIMAJIOB, SJIEKTPOABIDKYIIAs CHUiia, padoTa TOKA, MHAYKIUS MarHUTHOTO
moJisi, cuiia Amrepa, cuia JIopeHIia, MHAYKTUBHOCTD KATYIIKH, SHEPTHS dJICKTPUUECKOTO ¥ MAarHUTHOTO
noJied, Mepuoa W 4YacToTa KoyieOaHWH B KoyeOaTeNIbHOM KOHTYpe, 3apsii M CWJia TOKa B TIpolecce
TFApPMOHHUYECKHX JJIEKTPOMArHUTHBIX KoJiebaHuid, POKYyCHOE pacCTOSIHUE U ONTHYECKAs CHUJIA JIMH3bI, IPU
ONHMCAaHUM TPABWILHO TPAKTOBATh (DM3MUYCCKUM CMBICI HUCIONB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W
eMHUIBI, YKa3bBaTh (OPMYINbI, CBS3bIBAIOIIME JaHHYI0 (QHU3WYECKYI0 BEIWYHHY C JPYTHUMH
BEIMYHUHAMH;

OIMUCBIBATh M3YYCHHLIC KBAHTOBBLIC ABJICHUA W IIPOLICCCHI, HWCIIOJIB3Yy:A (I)I/I3I/I‘ICCKI/IC BCINYHMHBI:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHS U UMITYJILC OTOHA, IEPUOT
nojrypacnana, SHEprus CBA31U aTOMHBIX AJCP, IPU ONMMCAHUU NPABUJIIBHO TPAKTOBATH (bH3I/I‘lCCKI/H7[ CMbICJI



WCTIOJb3YyEeMbIX BEIMYMH, UX OOO3HAYCHUS W CIAWHUIIBI, YKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIIUE NAHHYIO
(hM3UYECKyI0 BEIMINHY C APYTUMH BEIMIYUHAMU, BEIYUCIIATH 3HAUCHIE PU3NICCKOIN BEITMUNHEL,

aHAIM3UPOBATh (PU3UYECKUE MPOILECCH U SBICHHSI, UCTIONB3Ys (U3NIECKHE 3aKOHBI M MPHUHIUTIBL
3akoH OMa, 3aKOHBI TIOCIIEAOBATEIBHOTO U MapaIUIETHHOTO COSIMHEHHS MMPOBOJHUKOB, 3aKOH JIkoysa—
Jlenma, 3aK0H 3JEKTPOMArHUTHON MHAYKIWHW, 3aKOH MPSMOJIMHEHHOTO PaclpOCTpPaHEHUs CBEeTa, 3aKOHBI
OTpPaKeHUS! CBETa, 3aKOHBI TPEIOMJICHUS CBeTa, ypaBHeHHe OiHmTediHa ans ¢dorodddekra, 3aK0oH
COXpaHEHUs HEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHUs JIEKTPHUIECKOTO 3apsia, 3aKOH
COXpaHEHHs] MacCOBOT'0 YHCJa, OCTYNaThl bopa, 3aK0H paJuoaKTUBHOTO pacraja, MpH 3TOM Pa3lindaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BhIpRKEHHE M YCIOBUs (TpaHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

OIpPEACIATL HAIPaBJICHUC BCEKTOpa HWHAYKIMKW MAarHuTHOI'O IOJIA IMPOBOJHHKA C TOKOM, CHIIBL
Awmmnepa u cuibl JlopeHiia;

CTPOUTH U OIUCHIBATH H300paKEeHHUE, CO3aBaEMOe TNIOCKHUM 3epKaioM, TOHKOH JIMH301;

BBIIIOJIHATE  OKCIICEPUMCHTBI IO HCCIIEAOBAHUIO (1)I/I3I/IT-IGCKI/IX SBJICHU WU ImponeccoB C
WCTOJH30BAHUEM MPSMBIX W KOCBEHHBIX HM3MEpPEHH: MpU ATOM (OPMYyITHUPOBATh MpoOIeMy/3agady H
TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000py10BaHUsI, TPOBOIUTH
OTIBIT U (hOPMYITUPOBATH BHIBOBI;

OCYIIECTBJIATL IMPSAMBIC W KOCBCHHBLIC HU3MCPCHUA (1)1/131/1(1601(1/1); BCJIMYMUH, IIPHU 3TOM BI)IGI/IpaTI)
ONTUMATBHBIA CIOCOO W3MEpPEHHWsT W WCIOJB30BaTh W3BECTHBIE METONBI OIEHKH TOTPEIIHOCTEN
HU3MEpPEHUN;

HuccieaoBarb 3aBUCUMOCTH (1]I/I3I/IIICCKI/IX BCJIMYMH C HUCIIOJIB30BAHUEM IIPAMBIX H3MepeHHI7[: npu
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH pPE3yNbTaThl MOIYYCHHOW 3aBHCUMOCTH (UINIECKUX
BEJINYHUH B BUJEC Ta6J'II/IH )44 I‘pa(bI/IKOB, ACJIaTb BBIBOJLI 11O pE3yJibTaTaM HUCCJICAOBAHUA;

coOoaTh mpaBuia 0€30TacHOTO TPyHa MPH MPOBEACHUHM HWCCIICIOBAHUN B paMKax ydeOHOTO
OKCIICpUMCHTA, y‘ie6HO-HCCJICI[OBaTeHI:CKOI7[ )41 HpOCKTHOﬁ JACATCIBHOCTH C HUCII0JIB30BaHUEM
M3MEPUTETHHBIX YCTPOMCTB U 1aO0OPaTOPHOTO 000PYIOBAHUS;

pemiate pacdyéTHhIe 3a/a4d C SBHO 33JaHHOW (PU3MYECKON MOJENbI0, UCIONB3Ys (hH3MYECKue
3aKOHbI U NPWHIUIIBI, HA OCHOBC aHajiu3a YCJIOBUA 3aJavu BBI6I/IpaTL (1)I/I3I/I‘-ICCKYIO MOJ€CIb, BBIACIIATH
(hm3nyeckre BeTMUrHBI U (OPMYITBI, HEOOXOIUMBIE AJIs €€ peIIeHus], MPOBOAUTh PACUETHl M OIEHUBATH
PEaIbHOCTh TOJYYCHHOTO 3HAYCHUS (PU3NUECKON BEJIMUHHBI,

pemaTb KAa4E€CTBCHHBIC 3aJa4u. BBICTpaWBaTh JIOTUYECKU  HEIPOTUBOPCUMUBYIO LECMOYKY
paccyaeHHu# ¢ Onopoi Ha U3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

HCIIOJIb30BAaTh IpU PCIICHUU y‘Ie6HLIX 3aga4 COBPEMCHHBIC I/IH(bOpMaHI/IOHHBIe TEXHOJOIUn IJIA
[OWCKA, CTPYKTYPUPOBAHMs, WHTEPHpPETAIMN W TPEACTaBIeHUS Y4YeOHOW W HAYYHO-TOMYISIPHOU
WHQOPMALINH, TMOJYYCHHOH W3 pa3MYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATh IIOJy4acMYIO
nH()OPMAITHIO;

OOBSICHATh NPUHLIMIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKHX YCTPOHCTB, pa3iuyuaTh
yCIOBUS X 0€30MACHOTO HCTIOBE30BaHUS B TIOBCEIHEBHOM KHI3HHU;

MIPUBOJIUTH MTPUMEPHI BKIIAa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAYKHU, B
00BSICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTOJh30BaTh TEOPETUYECKHE 3HAHWA 10 (PU3WKe B TMOBCEIHEBHOW JKWU3HU I OOECIICYeHUS
0e3omacHOCTH Mpu OOpalleHHnd ¢ TpudopaMH M TEXHHMYECKHMMH YCTPOWCTBaMH, AJISI COXPaHEHHUs
3I0POBBS M COOIIOACHNST HOPM DKOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH Cpee;

paboTaThb B Tpymme C BBIIOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, IJIaHUPOBAaTh PadOTy
TPYMIIBL, PAlMOHATIBHO pacIpeesisaTh 00sS3aHHOCTH W IUIAHUPOBATh JICATENILHOCTh B HECTaHIAPTHBIX
CUTYyAIUsIX, aJICKBATHO OIIEHWBATh BKJIA/I KK/IOTO M3 YYACTHUKOB TPYIIIEI B PEIICHHE pacCMaTpUBaeMOit
poOJIEeMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aeioB U TeM Kontpoabubie | I[IpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
nporpaMmal padoTsI padoThI
pecypchl
Paznen 1. PUBUKA U METOAbl HAYYUHOI'O ITIO3HAHUSI
11 ®dusuKa 1 METOIbI 9 bubmmoreka IJOK
' HAay4YHOTO MMO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro mo pasaeny 2
Pa3znen 2. MEXAHUKA
Bbubnunoreka IJOK
21 Kitiiematitica > https://m.edsoo.ru/7f41bf72
but6mmoreka IJOK
2.2 7
Hunamka https://m.edso0.ru/7f41bf72
53 3aK0oHBI COXpaHEHHS 5 1 1 bubmmoreka I[TOK
' B MEXaHHUKE https://m.edsoo.ru/7f41bf72
Uroro mo pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
OCHOBHI
31 MOJICKYJIIPHO- 9 1 Bbubnunoreka ITOK
' KUHETHYECKOU https://m.edsoo.ru/7f41bf72
TEOpUU
3.9 OCHOBEI 10 1 Bbubnunoreka IJOK
' TEPMONHAMHUKA https://m.edsoo.ru/7f41bf72
3.3 éf:;e;:;;;lze ecTBa 5 bubamorexa LIOK
' B ) https://m.edsoo.ru/7f41bf72
@Da30BbIE NEPEXOJIbI
Hroro mo pasaeny 24
Paznen 4. SJIEKTPOJIUHAMUKA
Bbubnuoreka [JOK
4.1 C) 10 1
FICKTpOCTATHIA https://m.edsoo.ru/7f41bf72
ITocTosauHbIN
49 3NIEKTPUYECKUH TOK. 12 1 bubmmoreka [IOK
' ToKH B pasIMYHBIX https://m.edso0.ru/7f41bf72
cpenax
Hroro mo pazaeny 22
PeszepBHOE BpeMms 2
OBIIEE KOJIMYECTBO 68 3 3

YACOB I10 ITPOI'PAMME
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11 KJIACC

Koan4yecTBo yacos DJIeKTPOHHbIE
HaunmMmeHoBanue
No (uudpoBbIe)
PAa3cjI0OB U TEM Kontpoubnbie | IIpakTnyeckune
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMBbI padoTsI padoThI
pecypchbl
Pazpnen 1. 9JIEKTPOIUMHAMMKA
M .
11 3;;{;1 T:;aerﬁﬁaa 11 1 3 bubmmorexa LIOK
' p https://m.edsoo.ru/7f41c97c
WHIYKIUS
Wroro no pazneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHBI
M
21 | omcxrpowarmmm 0 ) BuGmorexa LIOK
' HICKIPO © https://m.edsoo.ru/7f41c97c
KoJie0anus
M
59 5 :XaHI;qZCKHe 1 . 5 1 bubnuoreka [JOK
. JIEKTPOMATrHUTHBI
P https://m.edsoo.ru/7f41c97c
BOJIHEI
Bbubmnoreka IIOK
2.3 @) 10 3
fruka https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pazzen 3. OCHOBBI CIEITUAJILHOM

TEOPUU OTHOCHUTEJBHOCTHU

OCHOBEI cIIeranbHOMN

bu6mmoreka [JOK
3.1 4 1
TeopuH https://m.edsoo.ru/7f41c97c
OTHOCUTCIIBHOCTHU
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
41 DJIeMEeHTBI KBAaHTOBOM 6 Bbubnuorteka [JOK
' OITHKH https://m.edsoo.ru/7f41c97c
4 CT00CHIE AToM 4 bu6mmoreka [JOK
. T HAU TOM
P https://m.edsoo.ru/7f41c97c
bu6munoreka IJOK
4.3 ATomHOE 51pO > https://m.edso0.ru/7f41c97c
Hroro mo pazaeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKN

51 ?:Iehielfm 7 1 bu6mmoreka [JOK
. TPOHOMUH U
P https://m.edsoo.ru/7f41c97c
acTpoU3UKu
Hroro mo paznery 7

Paznea 6. OBOBIIAIOLIEE ITIOBTOPEHUE

Oo6o61aromee
MMOBTOPEHHE

6.1

4

bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosauuec
Ne
TBO Jdata DJIeKTpoHHbIE HH(POBHIE
n/ | Tema ypoka
I JacoB H3y4YeHHus oOpa3oBaTesIbHbIE PecypcChl
Bcero
1 Odusnka — Hayka o npupojae. Hayaneie 1 bubmmoreka [IOK
METO/IbI TIO3HAHMSI OKPYKAIOIIET0 MHUPA https://m.edsoo.ru/ff0c32e2
P
A : BuGorexa LIOK
P . P P https://m.eds00.ru/ff0c33e6
MIPAKTHYECKON JESATSILHOCTH JIFOIeH
M .0
y | Moo oo |
8 - ePeMett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHE
4 PaBHOMEpHOE IPSIMOTHMHEHHOE ABHKCHIE 1 bubmiorexa LIOK
p P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMONIMHENHOE JBUKEHHUE 1 buomiorexa LIOK
yeKop P A https://m.edsoo.ru/ff0c372e
CBo0OotHOE TazieHre. Y CKOpeHHe CBOOOHOTO Bu6nuoreka IJOK
6 1
MaCHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nermxenue. /[BrmwkeHne 1 bubnuoreka IJOK
MaTepUaIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
I1 r .
HEPILMAIbHBIC CHCTEMBI OTCUETA. BBII
pit P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
M . Cuma. IT
, | M O Do |
’ p . s https://m.edsoo.ru/ffOc3be8
MaTepUaNTbHON TOUKU
10 Tpetuii 3akoH HproTOHA 11 MaTepraIbHBIX 1 bubmmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aK0H BCEMHUPHOTO TAroTeHus. CHia TsSDKECTH. 1 Bubnuoreka IJOK
[TepBas kocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [IOK
12 C .3 I'yka. B 1
11113 YPYrOCTH. JaKom & yKa. Bec Tela https://m.edsoo.ru/ff0c3el8
Cwa tpenust. Kon e enud. Cuna
13 C:IiI oTTzIB}JIII:{H;I I ?:bp;j;:;;f TI:JI/II: B " 1 brbmiorexa HOK
P pu A https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH HMJTH Ta3e
[TocTynmarensHOE U BpamareasHOE IBUKECHUE
14 abcomnroTHO TBEPAOTrO Tena. MOMEHT CHIIBI. 1 Bubmoreka LJOK
[Inevo cuipl. YcnoBus paBHOBECHs TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tea
n i ,
15 arepnammm roser. Hvmyme o, Jucon | 1 borera LIOK
p ' Y ' https://m.edsoo.ru/ff0c43d6
COXPaHEHHS UMITYJIbCa. PeakTUBHOE JIBHIKECHUE
16 PaboTta u MonHOCTh cuitbl. Knnetnueckas 1 Bbubmuoreka [IOK

9HEprusl MaTepuanbHoi Touku. Teopema 06

https://m.edsoo.ru/ff0c4502
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M3MCHECHNH KMHETHIECKOM SHEPTUA

ITorennmanpHas sHeprus. [loTeHuanbHast

SHEprus ynpyro neopMUPOBaHHON MPYKHHEIL.

bubnuoreka IJOK

17 IMoTeHManpHast HEPTHsl Teja BOIN3U https://m.edsoo.ru/ff0c461a
TIOBEPXHOCTHU 3eMITH
[ToTeHIMaIbHBIC U HETIOTCHIIUATBHBIC CHJIBI.
o CBs13b pabOTHI HCHOTCHLII/IaJ;ILHLIX CHII C Bumiorexa LIOK
M3MEHEHNEeM MEXaHUIEeCKOUW SHePTHH SI/ICTCMH https://m.edso0.ru/f0c478¢
TeN. 3aKOH COXPaHEHHUS MEXaHUIECKOH
SHEPTUH
JlabopatopHas pabota «MccaenoBanne cBI3H
19 paboTHI CHITBI ¢ I3MEHEHHEM MEXaHUIECKOMN
SHEPTUU TeJIa Ha IPUMEPE PACTSDKCHUS
PE3UHOBOTO KI'yTa
20 Konrtponsnas padora o reme «KunemaTuka. Bbubmorexa LJOK
JlunaMuyka. 3aKOHBI COXPAHEHUS B MEXAHUKE https://m.edsoo.ru/ff0c4b74
OcHOBHEIE novnomeHm MOJIEKYJIIPHO- BuGmorexa OK
21 KHHETHYECKOH Teoprur. bpoyHOBCKOe
https://m.edsoo.ru/ffOc4dc2
nemxenue. Jnddysusa
XapakTep ABUKEHUSA U B3aUMOJIEUCTBUA
22 YacTHII BemecTBa. Moaenu CTpOSHUs Ta30B,
KHUJIKOCTEH U TBEPJBIX TEI
23 Macca monekyn. KonnyectBo BemiecTsa.
ITocTostHHast ABoraapo
24 TemoBoe paBHOBecue. Temneparypa u eé
u3mepenue. lllkana remneparyp Lenbcus
25 Wneanwsusiii ra3 B MKT. OcHoBHOE ypaBHEHHE Bu6mioreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
) AOGcoroTHas vTeMnepaTypa Kak Mepa cpenHei Butmorexa LIOK
KHHETHUYECKOH SHEPTuu ):lBI/I)KeHI:ISI MOJIEKYIL. https://m.edsoo.ru/ffOc51 e
VYpaBuenue Menneneesa-Knanelipona
27 3akon JlanpToHa. ['a30BBIC 3aKOHBI
JlabopatopHas pabota «MccnenoBanue
28 3aBHCHMOCTH MEXKy IapaMeTpaMu COCTOSIHHSI
pa3peKEHHOTO Ta3ay
29 H3ompoiieccsl B Hi€alIbHOM Ia3e u ux bubmuoreka LIOK
rpaduyeckoe mpeacTaBiIeHHe https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEeprUs TEPMOIMHAMHYSCKOH
30 CHUCTEMBI U CITOCOOBI €€ N3MEHEHHUS. bubmoreka [IOK
KomruecTBo TemioTsl u pabota. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OAHOATOMHOTO HIEaJhHOTO Ta3a
31 Buas! Tertonepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY ienpHas TETUIOEMKOCTD BEILIECTBA.
32 Ki[JII/I‘IeCTBO TEIUIOTHI TIPU TZ:III'IJIOHCPCILB‘JG. bubmorexca LIOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTHBIN mporiiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKYU U €r0 bubmmnorexa IIOK

MPUMEHEHHE K U30MpoIeccam

https://m.edsoo.ru/ffOc5efc
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34 HeoOparumocTs mporieccoB B IpUpoOJIE. bubmmorexa IJOK
Bropoii 3aK0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 Ipunamun neictust u K11/ TermoBoit bubnuoreka IJOK
MaIlHHbI https://m.edsoo.ru/ff0c600a
36 Hwukn Kapao u ero KI1/]
37 OKkostornueckue mpooIeMbl TETIOIHEPTETHKN
38 Oo6o06maronumii ypok «MoekysapHas (pu3uka. Bubmuoteka I[JOK
OCHOBBI TEPMOTUHAMUKI https://m.edso0.ru/ff0c6938
KoHTponbHas paboTta 1o Teme
39 <(M0erKyJ'I}IpH§$I ¢u3uka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 ITapooOpa3zoBanue u KoHmeHcarus. Mcnapenne bubmmoreka [IOK
U KUITICHHE https://m.edsoo.ru/ff0c63b6
a1 AOCoII0THASI 1 OTHOCHTEIIbHAS BIIAYKHOCTh bub6nuoreka [JOK
BO31yxa. HachlmeHHbIi map https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucrammieckue u amopdHsie
42 Tena. AHM30TPOIUS CBOMCTB KPUCTAIJIOB. Bubmmorexa LIOK
Kunxue kpucramiel. CoBpeMeHHEIE https://m.edsoo.ru/ff0c65f0
MaTepHabl
43 [InaBieHue u KpUCTAUTH3AIUS. Y TeTbHAs bubmmoreka [IOK
TerioTa riaBieHus. Cyomumanms https://m.edsoo.ru/ff0c6708
bubmuoreka LIOK
44 Ypasneitne Teiiororo Gazanca https://m.eds00.ru/ff0c6820
45 OnexTpu3auus Tei. DNeKTPUICCKUM 3apsl. bubnmnotexa IJOK
JIBa BHIa DIICKTPHIECKHUX 3aPSII0B https://m.edsoo.ru/ffOc6bcc
ITpoBOAHUKH, TUDIICKTPUKH U
46 H(?HYH;[OBOIIHI/?KI/I. 3a2))H COXpaHEeHUS bubmoreta LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsiyia
47 BsaumogpeiictBue 3apsnoB. 3akon Kymnona. Bu6moreka [JOK
ToueuHblit AIEKTPUUYESCKUIT 3apsi] https://m.edsoo.ru/ff0c6ced
Hanps>k€HHOCTB 3EKTPUYECKOTO TOJIA.
48 HpI/IEILII/IH cynepnognulfn AJIEKTPUIECKUX bubmorexa LIOK
. . https://m.edsoo.ru/ff0c6df2
riosielt. JInany HanpsHKEHHOCTH
49 PaboTa cwit 251eKTpoCcTaTHIeCcKOTo TOJIS. bubmmoreka [IOK
IMorteniman. Pa3HOCTh OTEHIMAIOB https://m.edso0.ru/ff0c6f00
[IpoBOAHUKY U AUIIEKTPUKHU B
50 I-)JII;KTpI(I)CTaTI/I‘ICI([JKOM HOIJ,IC. Juanextpuyeckas Bubmorerca LIOK
https://m.edsoo.ru/ff0c7018
IIPOHUIIAEMOCTb
51 Onextpoémkocts. KoHnneHcarop bubmorexa LIOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO KOHIEHCATOPA. bubmmoreka [IOK
52
DHeprus 3apsHKEHHOT0 KOHISHCATOPa https://m.edsoo.ru/ff0c72c0
53 JlabopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHIeHCaTopa"
[IpuHUIMD KEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITUPOBAILHOTO aIapara,

CTPYHHOTO IPUHTEPA. DIEKTpOCTaTHIEeCKast
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3ammTa. 3a3eMIICHUE 3IEKTPOIpUOOpoB

OneKkTpudecKuil TOK, YCIOBHUS €T0
cyuectBoBanus. [locTosHHbI TOK. Cuna Toka.

> Hanpspxenne. Conportusnenue. 3akon Oma !
JUISL Y4acTKa LIenH
[ocnenoBatenpHOE, MapajjieabHOE,

56 CMEUIaHHOE COeIMHEHNE TTPOBOIHUKOB. 1 bubnmnorexa IJOK
JlaGoparopHasi paborta «/3ydeHne https://m.edsoo.ru/ff0c74f0
CMELIaHHOTO COEIMHEHUS PE3UCTOPOBY

57 PaboTa 11 MOTITHOCTH AIEKTPHUIECKOTO TOKA. 1 bubmmoreka [IOK
3axon Jxoymns-Jlenia https://m.edsoo.ru/ff0c7838
3axon Oma Ji1s TTOJTHOM (3aMKHYTOIN)
anexTpuieckoil uenu. Kopotkoe 3ambikaHue.

58 Ha6o§aTopHaﬂ pL;60Ta «I/iMepeHHe 91C 1 brbmmorexa LIOK

https://m.edsoo.ru/ffOc7ae0
WCTOYHHKA TOKA ¥ €r0 BHYTPEHHETO
COIIPOTHUBJICHUS
DNeKTpOHHAS MTPOBOANMOCTH TBEPIBIX

59 METaIIJIOB. 3aBHCUMOCTh COITPOTUBIICHUS 1
METAJIJIOB OT TEMIEPaTyPHI.

CBepXIIpOBOIUMOCTH

60 DneKTpUIecKuit TOK B Bakyyme. CBOMCTBa 1
AJIEKTPOHHBIX ITYYKOB
[ToynpoBoTHUKY, HX COOCTBEHHAS U

61 npm}/[,efHaﬁ ipOBOI{I/IMOCTL. CsoiicTBa p—Nn- 1 bubmorexa LIOK

https://m.edsoo.ru/ffOc84ae
niepexosa. [loxynpoBogHUKOBBIE TPUOOPHI
DnekTpuyecKuil TOK B paCTBOPAaX W paciuiaBax
62 BHCKT}ZI):)OJ]I/ITOB. 9JICKTpI())JH/ITI/I‘-II)eCKaHp 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c82ba
JIUCCOIIMAIIHS. DIIEKTPOIIH3
DNEeKTPUYCCKHIA T?K B razax. ) Bumorexa LIOK
63 CaMOCTOATENLHBIA U HECAMOCTOSTSIBLHBIN 1
https://m.edsoo.ru/ffOc84ae
pa3pan. Monuaus. [lnazma
DnexTpudeckue MpuOOPHI U YCTPOHCTBA U X
64 HpaK;‘[E‘-IeCKOG HpI/II)MeHSHI/Ie.}{_[IT)zBI/IHa TEXHUKH 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
. Bubmoreka LJOK

65 O06o00maroHii ypoK «DIEKTPOIUHAMUKA) 1 https://m.edsoo.ru/ff0c88be
KoHnTponbHas paborta 1o Teme

66 «QnektpocraTtuka. [locTosHHBIN 1 Bubmoreka LJOK
9NEKTpUIeCKUil TOK. TOKH B pa3IHYHbBIX https://m.edsoo.ru/ff0c8a8a
cpenmax»

67 PeseprubIii ypok. KoHTponmsHas paboTa o 1 bubmmoreka [IOK
Teme "DIeKTpoaArHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 Pesepsusiii ypok. O6o0mmaromuii ypok mo 1 Bubmoreka LJOK
Temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

Konanuec Hara DJIeKTPOHHbIe UG POBbIE
Ne TBO H3ydeHust o0pa3oBaTeJIbHbIE PeCyPChI
n/ | Tema ypoka
o YyacoB
Bcero
ITocTtossHHBIE MATHUTHI U UX B3aUMOJEUCTBUE.
1 MarunutHoe nonie. Bektop MaFHI/ITH(f[ﬁ 1 brbmmorexa LIOK
N https://m.edso0.ru/ff0c9778
WHAYKIUW. JIMHUY MarHUTHOUW WHAYKIIUU
MarsauTHOE TIoJIe MPOBOIHKKA ¢ TOKOM. OTIBIT
2 Opcrena. B3aI/IMoz[§I?ICTBII[/Ie MIPOBOJIHUKOB C 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas paboTa «/3ydeHrue MarHUTHOTO 1 bubmuoreka [IOK
MOJISL KaTYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MarHUTHOTO IOJIL HA IPOBOJHUK C

4 toxoMm. Cuima Amnepa. Jlaboparopras padora 1 bubnuoreka IJOK
«HUccnenoBanue neicTBUS OCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»

eiicTBHe MarHUTHOTO TIOJIS Ha ABMKYIIYIOCS
5 ip;mceHHy}o gactuiry. Crra .HOpCHI_I:. P};60Ta 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4
cuibl Jlopenua
OnekTpoMarHuTHas HHAyKIus. [1oTok BekTOopa

6 marauTHoU nHAYKIuu. DJC nnaykuun. 3aKkoH 1
3JIEKTPOMArHUTHOM nHAyKIMK Dapanes

7 JlabopatopHas pabota «MccnenoBanue 1 bubmmnorexa IIOK
SIBJICHHS JICKTPOMArHUTHOM HHITYKIHH» https://m.edsoo.ru/ffOcal50
NunykTUBHOCTD. SIBNIEHHE CAaMOMHIYKIUH.

8 O/IC camouHAYKIMH. DHEPTUsl MAarHUTHOTO 1 Bbubnuoteka IJOK
TOJISL KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOES https://m.edsoo.ru/ff0ca600
noJie
TexHUUECKHE YCTPONUCTBA U UX MTPUMEHEHHUE:

9 [TOCTOSTHHBIE MarHUTHI, 3JICKTPOMarHUTHI, 1
AJIEKTPOJIBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHIl, MHAYKIINOHHAS TIeYb

10 O06o06maromnuii ypok «MarauTHoe ToJre. 1 bubmuoreka [IOK
DJeKTpOMarHuTHas HHIYKIHSD) https://m.edsoo.ru/ffOcab82

11 Kontponbnas pabora no reme «MarauTHoe 1 Bubmoreka LJOK
nosie. DJIeKTPOMAarHUTHas MHIYKIHSD https://m.edsoo.ru/ffOcad58
CB00OOTHBIE MEXaHHYECKHE KOJeOaHusl.

12 I'apmonnueckue xkonedanus. Y paBHEHHE 1 Bubmoreka LJOK
rapMOHHYECKHX Kolebanumii. [IpeBpamienne https://m.edsoo.ru/ff0caf06
SHEPTUH
JlaGopatopHast paboTa «VccinenoBanue

13 3aBHCHMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHuUi 1
rpy3a Ha HUTH OT JUIMHBI HUTU U MAcChl Ipy3a»

KonebatenbHbiii kKoHTYp. CBOOOTIHBIC Butmiorexa LIOK

14 3JIEKTPOMArHUTHEIE KOJeOaHUsI B UCaTbHOM 1

KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKAY

https://m.edsoo.ru/ffOcb820
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MEXaHHMYECKUMH U DJIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU

®opmyna ToMcOHa. 3aKOH COXPAHEHUS

bubmmoreka IJOK

15 SHEpPTUH B WACATHFHOM KOJe0aTeIrHOM https.//m.edsoo.ru/f0cb9cd
KOHTYype
[IpencraBnenue o 3aTyxXarOMKX KOJeOAHUSX.

16 BriHyX1eHHBIC MEXaHUYECKHIE KOICOaHMSL. bubnmnorexa IJOK
Pe3onanc. BeIHyXICHHBIE 2IEKTPOMArHUTHbIE https://m.edsoo.ru/ffOcbb86
KoneOaHus
ITepemennsiit Tok. CHHYCOMTATLHBIH
MIepeMEHHBIA TOK. MOIIIHOCTH IIEpEMEHHOTO bubmmoreka [IOK

17 .

TOKa. AMIUTUTYHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYCHME CUJIbI TOKA M HAIIPSDKESHUS

18 Tpanchopmarop. [IponsBoacTso, nepeaada u
OTpeOICHHUE AIEKTPUIECKOM SHEPTUH
YCTpoICTBO U MpaKTHIECKOE MPUMEHEHUE

19 3neIfI‘pI/IquK0rop3BOHKa reHepZTopa bubmoreica LIOK

- https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO0 TOKa, IMHAHN dIIeKTpoIiepenayd
DKOJIOTUYECKUE PUCKH TIPH MPOU3BOJICTBE

20 anekTpodHeprun. KynbpTypa ncrnons30Banus
3JICKTPOIHEPTUU B MIOBCEIHEBHOM KU3HU
MexaHu4ecKre BOJIHBI, YCIOBHS

21 pacopoctpanenus. [lepuon. CxkopocTthb bubnmnotexa IJOK
pactpoCTpaHeHH s U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0ccab54
[Tonepeunbie ¥ IPOAOTBHBIE BOJTHEI

29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3BYyKaA. bubmmoreka [IOK
Bericora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

23 ONeKTpOMarHUTHbIE BOJIHBI, HX CBONCTBA U Bubmoreka LJOK
ckopocTs. Lllkana 3MeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [IpuHIUTIBL PaTUOCBSI3U U TENCBUICHMSL.

PasBurue cpencts cBs3u. Paguonokanus
bubnuoreka IJOK

25 KontponbHas pabota «Komebanus v BOTHBDY https.//m.eds0o.ru/fOCeET
IIpssMonuHEHHOE pacIpOCTPaHEHUE CBETA B

26 oszopoaHoﬁ cpezi:. T(]:qeq}limﬁ HCTOYHHUK bubmorexa [IOK

https://m.edsoo.ru/ff0cd350
cBera. Jlyu cBera

7 OTpakeHue cBeTa. 3aKOHBI OTPAXKEHUSI CBETA. bubnuoreka I[JOK
IMocTpoeHne n300pakeHUH B MIIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. IloaHOe BHyTpeHHEE

28 OTI;a)KeHHe. [penenbHbIil yro H}(])TIII)—IOFO brbmiorexa OK

https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKCHUS

29 JlabopatopHas pabota «/3mepenue Bbubnuoreka IJOK
MOKa3aTels PEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [TocTpoenue n3o0paxeHuii B IMH3E. Bubmoreka LJOK
dopMyJia TOHKOM JIMH3bI. Y BEINYEHHUE JTMH3bI https://m.edsoo.ru/ffO0cddle

31 Jlabopatopnas pabota «MccaenoBanne
CBOMCTB M300pakKeHUH B TMH3AX»

32 Hucnepcust ceera. CloXHBIN cocTaB 6€10r0
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cgeta. L{Bet. JlaboparopHas pabora
«HaOmoznenue nucriepcun cBeTay

33 WnTepdepennus crera. dudpakuus ceera. bubmmorexa LIOK
HubpakionHas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeunocTs cBETOBBIX BOJIH. Ilosspuzanus Bu6moreka [JOK
cBeTa https://m.edsoo.ru/ffOcf02e

35 OnTHueckue MpUOOPHI ¥ yCTPOUCTBA H
ycnoBus uX 0€30MacHOTO PUMEHEHUS
['panuIBbl TIPUMEHUMOCTH KJIACCHYECKOH

36 MEX&HEKI/I. IIZIOCTyJ'IaTLI CHENNaIbHOW TEOPUH bubnmorexa LOK

https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBHOCTH

37 OTHOCHUTETHFHOCTh OJTHOBPEMEHHOCTH. Bbubnuoreka IJOK
3ame yieHUEe BpEMEHH U COKPAIICHUE JITUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEIITUBUCTCKON

38 qaCTII)/IuLI. CBH3Ly MaC(IJ)BI C DHeprueu u bubmorexa HOK

https://m.edsoo.ru/ffOcfc68
AMITYJILCOM. DHEPTHsI TOKOS
KontponbHas padota «Ontuka. OCHOBEI bubmmoreka [IOK

39 N
CIIEIUATBHON TEOPHH OTHOCUTETBHOCTI https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. Popmyna [Inanka. DHeprus u Bubmoreka LJOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6

41 OTkpeiTre 1 uccnenoBanue porodddexra. Bubmoreka LJOK
Omnbitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3axonsl poToddhdexra. YpaBHeHHE

42 SﬁHmTeg)Ha nniqzbomacp(;ema. «Kpacuas brbmiorexa LIOK

https://m.edsoo.ru/ff0d015e
rpaauma» ¢potodrddexra

43 Hasnenue cBera. Onbitel [1. H. JIeGenera. Bbubnuoteka IJOK
Xumudeckoe AeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUECKHE YCTPOUCTBA M MTPAKTHYECKOE

44 puMeHeHue: (OoTorIeMEHT, (OTOAATIHK,
conHeyHas OaTapesi, CBeTOAHO.

45 Pemenne 3amau o teme «3JI€MEHTHI bubnuoreka IJOK
KBAHTOBOM OITHKI» https://m.edsoo.ru/ff0d0302
Mogens atroma Tomcona. OnbrTst Pesepdopaa

46 o pﬂacceﬂﬂmo 0-9aCTHII. HnaHeTapHaﬁf hor bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
MOJIeIh aTOMa
bubmoreka [IOK

47 Hocrynatsi bopa https://m.edsoo.ru/ffOdOafa
Wznyuenne n noromenue (GoToHOB Tpu

48 Hepzxone aToMma ozI:lHoro qu;OBHH BHGII))FI/II/I Ha Bubmiorexa LIOK

- https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl criekTpos
BonnoBbie cBoiicTBa yacTull. BosHeI 1e
49 bporins. KopnyCKynﬂpHO-BIj)nHOBoﬁ I[I[yaJ'II/BM. bubmmorexa [IOK
https://m.edsoo.ru/ff0d0ca8
CHOHTaHHOE U BBIHYKJCHHOE H3Ty4YCHUE
OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI
50 Pezer;)(bopug nﬂo OTIPEIICIICHNIO COCTaBa bubmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO M3ITYUYECHHUS
51 CaoiicTBa anb(a-, 6eTa-, raMMa-U3ITydeHHs.

Busane PaaOAKTUBHOCTH HaA JXUBBIC
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OpTraHU3MBbI

52

OTKpBITHE POTOHA U HEWTpOHA. M30TOMBI.
Annba-pacman. IICKTPOHHBIN U TIO3UTPOHHBIN
Oera-pacnan. I'amma-m3nydenue

bubnuoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HyKJIOHOB B spe. SaepHbie
peaxiuu. SnepHbiit peaktop. [Ipobiemsr,
MIEPCIEKTUBBI, DKOJIOTUUYECKUE aCIIEKTHI
SIIEPHOU SHEPTETUKU

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

54

OneMeHTapHbIe YacTHLBI. OTKpBITHE
MO3UTpOHA. MeTo bl HaOIIOAEHUS U
PETrHCTpaLy DJIEMEHTAPHBIX YaCTHLI.
Kpyrublii cron « @yHaMeHTanbHbIE
B3auMoiericTBUs. EquHCTBO rzndeckoit
KapTHUHBI MUPa»

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

55

Bun 3Bé3nHOTO HeOa. Co3Be3nus, IpKue
3BE3/IbI, TUIAHETHI, UX BUJIUMOC JIBIDKCHUE.
ConHevHas cucrema

56

Comnnne. CojiHeUHas aKTUBHOCTE. McTOUHMK
suepruu CoJHIa U 3BE3N

57

3BE37bI, IX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/IbI IIaBHOM IOCJIEA0BATEIILHOCTH.
Buytpennee crpoenue 38E31. COBpeMEHHBIE
MIPEACTABICHUSA O IPOUCXOKICHUN U
spomtonuu CollHIa U 3BE3]T

58

59

Muneunsiii [1yTe — Hama 'anaktuka.
ITonoxenue n nprxenue ConHIA B

lanaktuke. 'anaktuku. YEpHbIE ABIPHI B IAPAX
TaJlaKTHUK

Bcenennas. Pasberanue ranakruk. Teopust

Bbonbiioro B3peiBa. PenukToBOE U3IIyueHHE.
Mertaranaktuka

60

Hepemennbie nmpo0ieMbl aCTPOHOMUHU

61

Kontponsnas padora «DneMeHTbl aCTpPOHOMHU
1 acTpOU3UKID»

62

O6o6maromnuii ypok. Pons hu3uku u
aCTPOHOMHUH B SKOHOMHUUYECKOH,
TEXHOJOTHUECKOM, COITUAIbHON M STHUCCKOM
cdepax IesaTebHOCTH YeI0BeKa

63

Oo6o06maroniuii ypok. Ponb u Mecto ¢husuku n
ACTPOHOMHH B COBPEMEHHOM HayYHOM KapTHHE
Mupa

64

O06o6marommuii ypok. Poms dhm3udeckoi
TeOopuH B POPMHUPOBAHNH TIPEACTABICHHHA O
(hm3nyeckor KapTHHE MHpa

65

Oo6o06miatonmii ypok. Mecto Gusnueckoi
KapTHHBI MHPa B O0IIEM PSiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHHUH O
pupoJe
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PesepBHbIi ypok. MarautHoe nose.

66 1
DJeKTpOMarHuTHAs HHTyKIUS
67 PesepBHsIii ypok. Ontrka. OCHOBEI 1
CTeUATLHON TEOPUH OTHOCUTEIBHOCTH
68 Pesepnsiii ypok. KBanroBast puzuka. 1 Bu6moreka [JOK
DneMeHThI aCTPOHOMUU U acTPOUIUKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 68
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