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a. Anam 2023-2024 y4yeOHbIii roa



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mpeactaBieHHbix B GI'OC
COO, a Takxke c yuérom denepanbHOll pabodeil MporpaMMbl BOCIHUTAHHS H
KOHIEMIIMU TpernojaBanus ydeOHoro mpenamera «dusuka» B 00pa30BaTeNbHBIX
OpraHu3anusax Poccuiickon denepanuun, peau3yrommux OCHOBHBIE
o0pa3oBaTeIbHbIE MPOTPAMMBI.

Copepxanue mnporpaMmbl 1o (u3Mke HampaBieHO Ha (OPMHUPOBAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromuxcs 10-11 kmaccoB rmpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESTEIIbHOCTHOTO
noaxoaa. IIporpamma no ¢usuke coorBercTByeT TpedoBanusiMm ®PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METANpeIMETHBIM pe3yibTaTaM
oOy4eHHs, a TAKXKE YUYHUTHIBAET HEOOXOJUMMOCTh peaju3alhd MEXIPEIMETHbBIX
CBA3€H (PU3MKU C €CTeCTBEHHO-HAyYHbIMU Y4Ye€OHBIMH MpeameTamu. B Heil
OTIPEAENSIIOTCS OCHOBHBIE LIETU M3YYEeHHs] (PU3MKU HA YPOBHE CPEIHEro OOILEero
o0pa3oBaHus, TNIAHUPYEMbBIE PE3YJIbTAThl OCBOEHUSI Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3UKHK HAa Oa30BOM YPOBHE, B

TOM YHCJI€ PEIMETHBIE PE3YyJbTaThl MO TOJaM 00yUEeHHUS;

e cojepkaHue yueOHoro npenmera «@u3nkay 1no rogam oOy4eHHsl.

®u3rka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPUPOJbI, BBICTyNAs B
Ka4yecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LIkonpHbI Kype (PU3UKH — CUCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE MPOLIECCOB U SIBICHUN, H3y4yaeMbIX XUMUEH, OUOJIOTHEH,
¢usnueckorr reorpadueri U acTpoHomuen. lcmomb3oBaHWE W AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHWUW  OmpenernseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaT€pHUaJIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
W3ydyeHnue (Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa O00ydaromwuxcs, B (GOpPMHUPOBAHHWE YMEHHH MPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS P BHITIOJHEHUU UMHU YY€OHBIX UCCIIEIOBAHMI.

B ocHoBy Kkypca ¢u3MKM AJiS YpOBHsS cCpefaHero ooOiero o0pa3oBaHMs
MOJIOKEH PSAJ MACH, KOTOpble MOXKHO paccMaTpuBaTh KaK TMPUHIMIBI €ro
OCTPOECHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX Pa3fenoB (PU3UKH, BKIFOYACT KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (hU3UKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ Hell MmaTepuan Kypca (U3UKU
o0beaMHEH BOKpYr (Qu3nueckux Teopud. Beagymum B Kypce sBisieTcs
dbopMupoBaHUE TIPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE€ peanuszanus mnpenarnojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (U3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3uku Cc pa3BuTHEM OOIIECTBA, a Takke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 9KOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuknaowoit  nanpasiennocmu. Kypc ¢Gu3ukum  mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TE€XHHYECKUX M TEXHOJOTMUECKHX IPUIIOKECHUM
VU3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TMOCPEACTBOM BBEAEHUS DJIEMEHTOB
COJlepKaHMs, TOCBSAIIEHHBIX HKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PA3BUTHEM TEXHUKHW M TEXHOJOTHUM, a TakKe OOCYKICHUS
npo0JieM palMoOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOIMYECKOM 0€30M1acCHOCTH.

Crep>XKHEBBIMHM DJIEMEHTAMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBJIAIOTCS (U3MUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHHs (PU3NIECKON TEOpUH, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O TMPUPOAE, TpaHUlAX
NPUMEHUMOCTH TEOPUM, JJIsI ONUCAaHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU U
IIPOLIECCOB).

CucTeMHO-IeSITeNbHOCTHBIN MOAX0A B Kypce (DM3MKM peanu3yercs Mpexie
BCEro 3a CU€T OpraHU3allMy 3KCIEPUMEHTATBHON JEATEIbHOCTH O00Yy4Yarol[uXCs.
Jns 06a30oBoro ypoBHS Kypca (HU3MKA — 3TO HCIOJb30BAHHE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB W JIA0OPAaTOPHBIX padoT,
KOTOpBIE B MporpamMme 1Mo ¢Gu3nke oOhEeAMHEHBI B OOIIMIA CIHUCOK YYCHUYECKUX
NPaKTUYECKUX paboT. BhiaeneHne B yka3aHHOM IEepeYHE J1abOpaTOpPHBIX PaldorT,
OPOBOJMMBIX IS KOHTPOJSL M  OLEHKH, OCYIIECTBISIETCS Yy4YaCTHUKAMH
00pa30BaTENbHOrO IMpollecca HCXOlId U3 OCOOCHHOCTEH MJIaHUPOBAaHUS W
ocHameHuss kaOuHera ¢Qusuku. Ilpu »dSToM  obecrmieumBaeTcs  OBJIAJICHUE
OOyYarONIMMHUCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIE W3MEPEHUS, HCCIETOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPENJIOAKEHHBIX TUIIOTES.

bonpmioe BHUMaHWE YIENSAETCS PEIICHUI0 PACUYETHBIX W KaYECTBEHHBIX
3aga4. [Ipy 3TOM N1 pacyETHBIX 3a/a4 MPUOPUTETOM SIBISIFOTCS 3a]ladyd C SIBHO
3a1aHHON (PU3UYECKON MOJIETBIO, MTO3BOJISIIOIIUE TPUMEHSTh U3yUYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK M MHTETpUpYsl 3HAHUS W3
pa3HbBIX pa3nesnoB. [ KaueCcTBEHHBIX 3a/1a4 MPUOPUTETOM SBJISIFOTCS 3aJIaHUS Ha
OO0BSICHEHHE NPOTEKaHUs (PU3NYECKUX SBICHUM M TPOLIECCOB B OKPY’KaIOLIEH
KU3HU, TpeOyronue BbIOOpa (U3UYECKOW MOAENW IS CUTyallMd MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanuamu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO€eCIedyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEHb Kypca
(Gbu3KMKK HA YPOBHE CpeaHEro o01iero oopa3oBaHus JOJKEH U3YyYaThCA B YCIOBUSAX
NpeIMETHOro KabuHeTa (PU3UKU WM B YCJIOBHMSIX MHTEIPUPOBAHHOrO KaOWHETa
NPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITh
HEeoOXoIMMOe JlabopaTopHOE O00OpYy/IOBAaHME [IJISi BBIMOJIHEHHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe yYEHHYECKUX MPAKTHUUECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHOe 00opyaoBaHue GOpPMUPYETCS B  COOTBETCTBUHU C
OPUHIMIIOM MHHMMAJIbHOW JIOCTATOYHOCTH H  OOECIEYMBAET TOCTAHOBKY
NEepEUYNCIEHHBIX B TporpaMme T0 (U3WKE KIFOYEBBIX JAEMOHCTPALUN IS
UCCIICZIOBAHNUSA  HM3yYaeMBbIX SIBJICHHUA W  TPOIECCOB, OMIUPHUECKUX U
(dyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlabopaTtopHoe 000pyJ0OBaHUE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadoT
dbopmupyeTcsi B BHJEe TEMaTHUYECKHX KOMIUIEKTOB M OOECHEYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTH4eckue KOMIUIEKTHI
71a00paTOpHOTO O0OpPYIOBAaHMS JOMKHBI OBITh MOCTPOEHHI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUH AHAIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPHUTETHHBIX CHCTEM B BUJE IU(PPOBBIX J1aOOpaTOpHil.

OCHOBHBIMU LENSIMU U3y4€HHUS (QU3HKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

o (opmupoBaHne uHTEpeca M CTPEMJICHHS OOYYaIOIIMXCS K HAyYHOMY
W3YYCHUIO TIPUPOJIbI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (HOPMUPOBAHHE
HCCIIEJIOBATEIBCKOTO OTHOLIEHUS K OKPY>KAIOIINUM SIBJICHUSIM;

e (opmupoBaHHEe HAYYHOIO MHPOBO33PEHUS KaK pe3ysibTaTa H3Y4CHHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHne yMEHUH OOBICHATH SBJIEHUS C HCIIOJb30BAHUEM
(bU3HYeCKNX 3HAHUN 1 HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHUE TPENCTABICHUNA O PONH (U3HKU ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTrxkenue HTUX Lenei obecrneuyrnBaeTcsl pelieHueM CIeNyIomuX 3a1ad B

npolecce u3ydeHust Kypca QU3NKu Ha YpOBHE CPEHEro 00111ero oopa3oBaHus:



e TpuoOpeTeHHE CHUCTEMBI 3HAHUM 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (DM3UKY, OJIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U
AJIIEMEHTHI aCTPOPHU3UKH;

e (QopMupoBaHHUE YMEHHUA MPUMEHATH TEOPETUYECKUE 3HAHMS TS
OoOBbsicHeHHs (U3UYECKUX SBICHUH B TPUPONE W IS TNPUHATHUS
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOW KU3HU;

e OCBOGHHE CIIOCOOOB pEIIEHUS PAa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
busnueckoil MOIENbl0, 3a/ad, MOAPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3iaHue PU3NYECKOr MO, aJICKBATHON YCIIOBUSAM 3a/1a4K;

e TMOHMMaHHE (HU3MYECKUX OCHOB M MPHUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHMS Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMU CAMOCTOSITEILHOTO TUIAHWPOBAHHS W TPOBEACHHUS
(GU3MYECKUX DKCIICPUMEHTOB, aHAJIM3a M HHTEPIPETAli HWH(POPMAIINH,
OIpeNesICHNsI TOCTOBEPHOCTH TIOJYUYEHHOTO PEe3yIbTaTa;

e CO3JaHME YCJIOBUHU I Pa3BUTHS YMEHHH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM AEATEIBbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHEro OOIIETro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJIENI0), B
11 xmacce — 68 yacoB (2 yaca B HEAEIIO).

[Ipennaraemerii B mporpamMme mo (U3MKE TMepeueHb JIabopaTOpHBIX U
NPaKTHYECKUX paboT SABISAETCS PEKOMEHJOBAHHBIM, YYUTENb JENIaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT W ONBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEW 00YyYaroIUXCSl.



COILEPKAHUE OBYYEHUA
10 KITIACC

Pa3nen 1. @u3uka 1 MeTOAbI HAYYHOT 0 TO3HAHUSA

Ouznka — Hayka O mpupone. HaydHble METOAbl MO3HAHUA OKPYXKAIOIIETO
Mupa. Posib 3KCIlepuMEHTa H TEOPUH B TMPOILECCE TMO3HAHUSA MPUPOIBI.
DOKCHEpUMEHT B (PU3HUKE.

MopenupoBanue (Qpu3MUECKUX SBICHUNA W TporieccoB. HaydHble THUIIOTE3HI.
duU3MYECKUE 3aKOHBI M TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Pone u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
MHpPA, B TPAKTUYECKOUN AEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHasnoroBeie ¥ HUGPOBBIE HU3MEPUTEIIbHBIE MNPUOOPHI, KOMIIbIOTEPHBIE
JIATUYMKU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMXKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOr'O JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepeMeiienre, CKOpOCTb (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCThb) H
YCKOpPEHHE MaTepUaIbHONM TOYKHM, HUX MPOEKIMU HA OCU CHUCTEMbI KOOPIWHAT.
CrnoxeHune nepeMeIeHnil U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPSAMOJIMHEWHOE ABWXeHHE. [ paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOpEHUs, MyTH U MepeMelieHus
MaTepuaIbHON TOYKUA OT BPEMEHH.

CBoOomHoOe najzieHne. Y CKopeHrne CBOOOTHOTO TaICHHS.

KpuBonuueitnoe paBwxkeHue. [[BuKeHHE  MaTEpUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 110 MOJAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopoctsk. [lepuon u wacrora odpamienus. [leHTpocTpeMHuTENEHOE YCKOPEHHUE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIAOMETP,
JBI)KEHUE CHAPSA0B, LICITHbIE U PEMEHHBIE MTEpEIayn.

Jlemoncmpayuu

Mopenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUUYECKUX XapaKTEPHUCTHUK
JBHKCHMUSL.

[IpeoOpa3zoBaHue ABUKEHUHN C UCIIOIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OpOIIEHHOrO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaCHMUS.

Hanpasnenue ckopoctu Ipu ABU>KEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydyeHne HEpaBHOMEPHOIO ABWKEHHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, IPOUIACHHBIMU TEJIOM 34
IIOCJIEOBATEIbHBIE PABHbIE IPOMEKYTKH BpPEMEHHM IPU PABHOYCKOPEHHOM
JNBH)KEHUH C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS MIapyKa B BI3KOU KHIKOCTH.

N3yuyenue nBuxeHUs Tela, OpOIeHHOTr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun ~ otHocurenbHOCTH  ['anmmnes. Ilepewii  3akoH  HeroToHa.
HNuepryanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
IUJIA MaTepuagbHOM TOUKU. Tperui 3aKkoH HproTOHA 11 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHua. Cuia Tsokectd. IlepBas kKocMmudeckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buasl Tpenust (okost, CKonbxeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHus CKOJIbKEHUS U cujia TpeHust nokos. KoadduimeHT tperus.
Cuna conpOTUBIICHUS NPU IBUKECHUY TEJA B )KUIAKOCTH WM Ta3e.

[TocTynarensHOE M BpallaTelbHOE JBUKEHHE a0COIIOTHO TBEPAOIO TeNa.

MOMEHT CHuJIbI OTHOCUTEIBHO OCH BpaumieHus. llnedo cunbl. YcnoBus
paBHOBECUS TBEPAOIO TENA.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHHE: MOAIIUITHUKH,
JBUKEHHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIUN.

CpaBHEHHE Macc B3aUMO/IEMCTBYIOIINX TEN.

Bropoii 3akon HprotoHna.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMaIIHH.

Hesecomocts. Bec Tena nmpu yCKOpEHHOM NOABEME U MMAIEHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3HOBOM 00pas3Iie, OT ux AchopMalltH.

HccnenoBanne ycinoBHM paBHOBECHS TBEPAOrO TeENA, HUMEKOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpanenus @ mexanuke

Nmiynbc MarepuaibHOM TOUKHM (TeNa), CHUCTEMbl MaTEPHAIBbHBIX TOYEK.
NmMmnynbe cuinbl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAaHEHUS MMITYJIbCa.
PeaktuBHOE IBMXKEHUE.

PabGora cuibl. MOIITHOCTH CHJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIUH.

[ToreHunanbHas DHEPrusl. [ToreHunanbHas DHEPTUs yIpyro
nedopmupoBaHHON  mpyxkuHbl.  [loTeHnumanbHass  SHeprus Tena  BOJIU3U
MIOBEPXHOCTH 3EMIIH.

[ToreHnuanbaple WM HENOTCHIMAIBHBIE  CHJIBL. CBsi3b  pabOTHI
HETIOTCHIMAJIBHBIX CHJI C M3MEHEHHUEM MEXAHWYECKOW SHEPTrUM CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTHHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIA TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHHUE.

[Tepexon MOTEHIIMATBHON SHEPTUHN B KHHETUYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi

N3yyenne abCOMIOTHO HEYNMPYroro yaapa C MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsizu padOThl CUJIbI ¢ UBMEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha MPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Pa3znen 3. Mosekyasipaas ¢pu3suka 1 TepMOANHAMHMKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHbBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KMHETUUECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aHMOJICMCTBUSL YacCTHUI] BellecTBA. MoJenu CTpOEHUs Tra3oB, XUIAKOCTEH U
TBEPABIX TN U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX Mojeneil. Macca u
pa3mepsl Mosekya. KonnuectBo BemectBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana temmnepatyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYISIPHO-
KMHETUYECKOW TEOpHM HJIeaJhbHOTO Ta3a. AOCONMIOTHAs TeMmmeparypa Kak mepa
CpEIHEH KWHETUYECKOW SHEPrMU TEIUIOBOrO JABMXKEHMS dYacTtull rasa. l[llkana
temriepatyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlanmbTroHa. M3omponecchl B HACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHrWe H3OMPOIECCOB: H30TEpPMa, H30X0pa,
nu3obapa.

TexHuueckue YCTpOWCTBA W IPAKTUUECKOE MIPUMEHEHUE: TEPMOMETD,
OGapomerp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHUE BeliecTBa, (ororpadun
MOJIEKYJI OPraHUYE€CKUX COCTMHEHUM.

OmnbiTel 0 TP GY3UM KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOT'O IBHUKEHUS.

Mogens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJIEHCTBHUS.

Mogenb, WITIOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a HA CTEHKHU COCy/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS HJICAUIBHOIO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopuule pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK1y apaMETPAMU COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoOUHAMUKU

TepmonnHamuyeckas cucreMa. BHYTpeHHSS dHEPIrusi TEPMOAMHAMUYECKOU
CHUCTEMBI U cI0cO0bI €€ u3MeHeHusi. KonuuecTBo TemioTel U padota. BHyTpeHHss
SHEprus  OAHOATOMHOIO  MJACAIBbHOrO  rasa. Buagel  temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIyUYCHHE. YJelbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TEMmn0Th Npu TeIionepeaaye.

[Tonsitue 00 amuabatHom mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
UHTEpIpeTalus paboTkl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMocTh poiieccoB B MPUPO/IE.

TemioBble  MamuHbl.  [IpyHOMOBI ~ JEUCTBUA  TEIUIOBBIX  MAIIIKMH.
[IpeoOpazoBanusi »HEpPrUU B TEIUIOBBIX MamnHax. KoadduuueHT mnone3Horo
neiictBusi tersioBo Mammbbl. [{ukn KapHo u ero kosdduimeHt mnone3Horo
JENUCTBHS. DKOJIOTHYECKHE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHudyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

3meHeHne BHYTpEHHEW SHEPruUu Tejla MpPHU COBEPIIEHUU PaOOThHI: BBLUIET
npoOKu u3 OYTBHUIKM TIOJ JEHCTBHEM CKaToro BO3JyXa, HarpeBaHue >(dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPAIIH).

N3meHenune BHyTpEHHEN SHEPTrUn (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnpiT 1O aauabaTHOMY pacCIIUPEHHI0 BoO3Ayxa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenne yaenbHON TETUIOEMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u KoHJeHcanus. Vcnapenue U kuneHue. AOGCONIOTHAS U
OTHOCHUTEIIbHAsI BJIAKHOCTh BO3ayxa. HacelllleHHBIH map. YaenbHas TeioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe teno. Kpucrainuueckue u amopgHbie Tena. AHU30TPOINUS CBOWCTB
kpuctaiioB. JKunkue kpucrtamibl. CoBpeMeHHbIe Marepuaibl. [lnaBnenue u
KpUCTaJIM3anus. Y aeiabHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEIIOBOTro OanaHca.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUH TMOJTYUYEHUSI COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MaPOB.

Kunenue rnpu noHUkKEHHOM JIaBJIICHUU.

Cnoco0bl U3MEpEeHUs! BIaKHOCTH.

Ha6nronenune HarpeBanus U MIaBJIEHUS KPUCTAUTMUECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DinekTpoauHaMuKka
Tema 1. Inexkmpocmamuxa
OnekTpu3auust Teld. OJEKTpUYeCKHil 3apsia. JlBa Buaa BIEKTPUUYECKUX
3apsiaoB. [IpOBOMHMKM, AMANEKTPUKU U MOIYNPOBOAHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsiia.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. ToueuHblil 3IEKTPUUYECKHI 3apsia.
OnekTpudeckoe rmnoie. Hanpsok€HHOCTh — dieKTpuueckoro mnois.  IIpuHuun



CYyHEpHO3ULIUHA NEKTPUUYECKUX Toyied. JIMHUKM HanmpsSKEHHOCTU JJIEKTPUUYECKOTO
OJISL.

PaGora cun  snektpocraruueckoro  mons.  Ilorenmman.  PasHocThb
noreHuuanoB. [IpOBOAHUKM U AUAIIEKTPUKH B JJIEKTPOCTATUYECKOM MOJE.
Jlusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHJIEHCATOopA.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: HIEKTPOCKOIL,
ANIEKTPOMETpP, DJEKTPOCTaTHUECKass 3allluTa, 3a3€MJICHHE JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN anmapar, CTpyHHbINA TIPUHTED.

Ilemoncmpayuu

Y CTpOUCTBO U IIPUHIIUIT JEUCTBUSL DIIEKTPOMETPA.

B3anmopelicTBrue Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B DJIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAs 3alUTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
MJIACTUH, PACCTOSHUS MEXTY HUMH U TUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomoi

N3mepenne 31eKkTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DIJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUSA DJIEKTPUUECKOrO TOKA.
Uctounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 yyacTKa LIETIH.

DNEKTPUUYECKOE CONPOTUBJIEHUE. YAEIbHOE CONPOTUBIEHUE BEIIECTBA.
[TocnenoBarenbHOE, NApaJLIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora oanexktpuyeckoro Toka. 3akoH JIxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOr0 TOKA.

DNEKTPOABIKYIIAA CUJIA U BHYTPEHHEE COINPOTUBIECHHWE HCTOYHHKA TOKA.
3akon Oma Jij1st TOJIHOM (3aMKHYTOM) 2JieKTpruyeckoi 1enu. KopoTkoe 3aMbIKaHUeE.

OJNEKTpOHHAsT ~ TPOBOAMMOCTh  TBEPIABIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUUECKUN TOK B BaKyyMe. CBOWCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas u pUMECHast IPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTpUYECKUA TOK B  pacTBOpax M  paciulaBaX  dAJIEKTPOJIUTOB.
DIIEKTPOIUTHUYECKAS JUCCOUALINS. DIEKTPOIU3.



DNeKTpuuecKuii TOK B Ta3zaX. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Monnus. [Liazma.

TexHnueckre yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: aMIIepMeETp,
BOJIbTMETP, pEOCTaT, HCTOUYHUKU TOKA, BJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUSI, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN U0, TajbBaHUKA.

Jlemoncmpayuu

N3Mepenune cuibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTh COINPOTUBJICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOILA/IN MTOMIEPEYHOr0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE MTPOBOAHUKOB.

[IpssmMoe wu3MepeHHe BIEKTPOABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
rajgbBaHMYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH CONPOTHUBJICHHS METAIIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB AJIEKTPOITUTOB.

HckpoBoui pa3psaa ¥ IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSASI MPOBOAUMOCTD JIUOAA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

N3yyeHue cMEemaHHoro COeUHEHUS! PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILEH CHUIbI UCTOYHUMKA TOKA M €ro BHYTPEHHETrO
COINPOTHUBJIEHUS.

HaOmronenue snexkTpomusa.

MexnpeamMeTHble CBSI3H

Nzydenue xkypca pusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YU4ETOM COJAEPKATENbHBIX MEXIPEAMETHBIX CBA3EH € KypcaMHU MAaTE€MaTHKH,
OHMONOruH, XUMHH, Teorpaduu U TEXHOIOTUU.

Meoswxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHUEM METOJIOB HAYyYHOI'O
NO3HAHMA: SIBJICHHWE, HAay4HbI (hakT, TUMore3a, (pu3nueckas BEIWYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOAECINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUM, JHMHEWHas QyHKIUS,
napabosa, rurepbosna, ux rpa@uKd ¥ CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonozus: mexanudyeckoe JBIKEHUE B KUBOW mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEIadyH, TEIUIOBOES PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEIECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEI, KUAKOCTEH H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJEKTPOJIUTHYECKAS TUCCOIUAITHS,
raJibBaHUKA.

l'eoecpagus: BnaxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocus: mnpeoOpa3oBaHWE IBWKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHHUKE, MOAMIUIIHUKN, HCIOIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJAOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBas TypOuHa, OBITOBOM XOJOAMIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
MOJTyYeHUS] COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIE HAHOMATEpHUaJiOB, W
HAHOTEXHOJIOTHH, SJIEKTPOCTAaTHUECKas 3alllWTa, 3a3€MJICHHUE DJICKTPONPHOOPOB,
KCEpOKC, CTpyHHBIN TIPUHTED, DJIEKTPOHArPEBATEIHHBIC IpUOOPHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TATbBAHUKA.

11 KUIACC

Pa3znen 4. DinekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTtossHHbIE ~ MarHuThl.  B3auMOmEHMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bektop MarHMTHOM WHAYKUWH. [IpuHOMO cCyneprno3uiuu
MAarHuTHbBIX MONed. JINHMM MarHUTHOM MHAYKIuU. KapTMHa NUMHUN MarHUTHON
WHIYKIHH T10JIS IOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1TIOJIE TNPOBOAHMKA C TOKOM. KapTtuHa JHMHMN WHAYKUWN
MAarHuTHOT'O MOJI JUIMHHOIO MPSIMOTO MPOBOAHUKA M 3aAMKHYTOI'O KOJBLEBOIO
IIPOBOJIHMKA, KaTYyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmonencTeue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJib U HAPABJICHUE.

Cuna Jlopenna, e€ MOlyJib U HarpaBJiieHUE. J[BuKeHUE 3apsAKEHHON YaCTULIbI
B OJJHOPOJIHOM MarHuTHOM mone. Pabota cumnbl JlopeHnia.

SIBeHne aneKTpoMarHuTHOM HMHAYKIMU. [IOTOK BeKTOpa MarHUTHOM
UHAYKIUU. OJEKTPOIABIKYIIAS CWIAa HHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanes.

BuxpeBoe »3yekTpudeckoe mojie. IDJIEKTPOABMXKYIIAs CHJIA UHIAYKIUH B
IIPOBOJIHMKE, ABMKYLIEMCS IOCTYIIATENBHO B OJJHOPOXHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHOyKTUBHOCTE.  SIBIEGHHE CaMOMHIYKLUUHU. OJIEKTPOABWKYINAS CHJIA
CaMOMHIYKIIAH.

DHEeprusi MarHUTHOI'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHE: IIOCTOSIHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTapPHBIX
YaCTHULl, UHAYKIIMOHHAs 11€Yb.



Jlemoncmpayuu

OmneIiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOr'O MyYKa MArHUTHBIM TOJIEM.

JIuHWY UHIYKIIMYM MAarHATHOTO MOJIS.

B3aumoperictBrue 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cwiibl JIOpeHIa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHrE 3EKTPOMAarHUTHOM UHIYKIIUY.

[IpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYIIEH CHUJIBI UHAYKIUHA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBneHre caMOUHAYKIHUU.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydyeHnrne MarHuTHOrO TOJISt KATYIIKH C TOKOM.

UccnenoBanue AeMCTBUA MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS SJIEKTPOMArHUTHON MHIYKIIUU.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHble KO1e0AHUA

KonebarenpbHast  cuctema. CBOOOIHBIE  MEXaHMUECKHE  KoJieOaHMUs.
lMapmonnueckue konebanus. Ilepuon, yactora, amruintyina U (aza KojJeOaHUM.
[IpyXuHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. Y PAaBHEHHE TapMOHUYECKHX
koneOanuil. [IpeBpalienre sHeprum Npyu rapMOHUYECKUX KOIeOaHUSIX.

KonebarenbHbrit koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJIEOAHUS B
UealbHOM KOJIeO0ATeTbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU Konebanusimu. @Dopmyrna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UCATHHOM KOJICOATEThHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojaeOaHUsIX. BeIHYK/I€HHbIE MEXaHUYECKHE
koneOanus. Pesonanc. BeiHy)I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHNS.

Ilepemennsiii  TOK. CHUHYCOMIAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJTHOE M JIEUCTBYIOLIEE 3HAYECHHE CHJIBI TOKA H
HaIPSAKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemnada U MOTPEOIICHUE DICKTPUIECCKOM
SHEPIruM. JKOJIOTMYECKUE PUCKHU TPU MPOU3BOJICTBE 3eKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCEHEBHOM JKU3HHU.

TexHuueckne yCTpOHCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JUHUU 3JEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoseOaTeIbHOM CHUCTEMBI (MPY>KUHHBIA WM
MaTEMaTUYECKUNA MASTHHUK).



Hab6nronenue 3aTyxaromux KoieOaHui.

HccnenoBanrie CBOWCTB BBIHYXICHHBIX KOJICOAHUN.

Hab6mronenne pe3onanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOaHUSI.

OcnuorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA W HATIPSDKEHUS OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOaHHH.

Pe3oHaHc 1pu I1OCIIEIOBAaTENbHOM COCOUHEHUM PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

WccnenoBanre 3aBUCUMOCTH MEPUOJa MaJbIX KoJeOaHUil Tpy3a Ha HUTU OT
JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne mNEpeMEHHOr0O TOKAa B LENM U3  MOCIEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 60IHbL

Mexanuueckue BOJHBI, yciioBusi pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJuHa BoiHbL. [lomepeuHble W TPOJOJBHBIE BOJHBI.
WNurepdpepenims u nuppakuust MeXaHU4eCKUX BOJIH.

3Byk. CkopocTtb 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3yUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anekrpomarautHon BosnHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, Mospu3anus, 1upakuus,
unTepdepenuus. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHBIX BOJH. [IprMeHeHne 3J1eKTpOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBS3H U TeNEBUAEHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYIKAOIIEH CPEbI.

TexHuueckne ycTpoicTBA M MPAKTHYECKOE IMPUMEHEHHE: MY3bIKaIbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBas [IMAarHOCTHKa B TEXHHKE M MEIWLIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pazoBanue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MTPOJOIBHBIX BOJIH.

Kone6mromeecs T€10 Kak HCTOYHUK 3BYKA.

Habtonenue otrpaskeHust 1 NpenoMIeHUS MEXaHUYECKUX BOJIH.

Hab6nronenune narepdepennuu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoJieOaHuH.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX ~ BOJIH: OTpaXxCHUE,
IpeOMIICHHE, TTOJISIpU3aIus, TUPppaxims, HTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMmoiiMHENHOE pacrpoCTpaHEHUE CBETa B
oaHopoaHou cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenue n3obpaxeHuit B
IUIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHbBI MTPETOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbId yroja MOJHOIO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CinoxHbIi coctaB Oenoro ceera. L[Ber.

CobOuparome W pacceuBamolive JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTosIHME M ONTHYecKas cujla TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHHil B
coOMparIMX U pacceuBarolux JuH3ax. opMysa TOHKON JIMH3BI. Y BEIUYCHUE,
JlaBaeMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WnaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOACHUST MaKCMMYMOB M MHWHHUMYMOB B HMHTep(epeHIIMOHHOU
KapTUHE OT JBYX CHH(}A3HBIX KOI€PEHTHBIX NCTOYHUKOB.

Hudpakius cBera. JudpakuvonHas pemérka. YcCiaoBUEe HaOIIOAEHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM NaJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(QPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckne yCTpOHMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: OYKH, JyIa,
doroamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOIL, TEJIECKON, BOJOKOHHAs
OITHKA, MTU(PPAKITMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpsimonuHEHOE pACIPOCTPAHEHUE, OTPAXKEHHE M MPEIOMIICHHE CBETA.
OnTrueckue npuOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojienb CBETOBOAA.

WccnenoBanre cBOWCTB M300paKEHUH B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIIA.

Habmronenue natepdepeHnm cBera.

Hab6nronenune nudpakimm ceera.

Habmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ TOMOUIBIO ITPU3MBL.

[Tony4yenue cekTpa ¢ MOMOIIb0 AUGPAKIUOHHON PEHIETKH.

Hab6nronenue nosisipusaiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol



N3mepenue nokasarens mpeaoMIICHUS CTEKJIA.
WccnenoBanre cBOWCTB M300paKEHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIENUAIbHON TEOPUH OTHOCUTEIBHOCTH
I'panunbl  IIPUMEHMMOCTH  KJIACCMYECKOM  MmexaHuku.  I[loctynarsel
CIIEUMANIbHOW TEOpPHUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIIJIECHUE BPEMEHU U COKpALICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ 3HCpFI/ICﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ YaCTHUIbI. 9H€prI/I${
ITOKO4I.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmuvt K6aHMOBOU ONMUKU

®oronsl. Popmyna [Tnanka cBsi3u 3HEprUM (POTOHA C €0 YACTOTON. DHEPTHs
U UMIyJIbC (DOTOHA.

OtkpsiTre U ucciaeaopanue gorodddexra. OnbiThl A. I'. CtoneroBa. 3aKoHbI
dborodddexra. YpapHenue DuHiuTeHa mis pororddexra. «KpacHas rpanuiian
dbotoaddekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOMCTBA W MPAKTHUECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTyuk, comHedHas 6arapes, CBETOANOI.

Jlemoncmpayuu

®ot03¢hHeKT Ha YCTAHOBKE C IMHKOBOW TIACTUHOM.

UccnenoBanne 3akoHOB BHENTHETO (hoTOdPdeKTa.

Ceeroguo.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -HacTHIL.
[Lmanerapnas Mmogxens aroma. lloctynmater bopa. W3nydenue u morsjomieHue
(GOTOHOB TpU Mepexojie aToMa C OJIHOTO YPOBHS SHEPrUM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOJOPO/IA.

BonHoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOIHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yYEHHE.

TexHu4yeckne yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Hab6nronenue nuHeiyaThiX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

Hab6nronenue nuHeiuaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEpPUMEHTHI, JOKa3bIBAIOIINAE CJIOKHOCTh CTpOeHus sAnpa. OTKpeITHE
paanoaktuBHOocTH.  OmnbiTel  Pesepdopma  1mo  ompedeneHutro  cocraBa
paavoakTUBHOro wu3nydeHus. CBoiicTBa anbga-, Oera-, raMMa-u3Iy4deHMUs.
BinsiHME paAOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykionHas mojaens sigpa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncino siapa. M3ororsl.

Anbda-pacnan. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacnan. ['amma-
U3JIy4eHue. 3aKOH PaAuOaKTUBHOIO Pacraja.

DHeprusi CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. JledekT macchl spa.

SnepHble peakuuu. /leneHue u cCUHTE3 A1€EP.

Anepubiii peaktop. TepmosnepHbii cuHTe3. [IpoOieMbl U MEPCHIEKTUBHI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI AEPHON YJHEPTETUKH.

DOnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto1bl HaOJIOICHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

@yHIaMeHTaJIbHbIE B3aUMOAEHCTBUSA. EMUHCTBO PU3NUeCKOl KapTUHBI MUPA.

TexHuueckne ycTponcTBa M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunscona, sipepHslIif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabonvl

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGUIMKH

Otarnbl pa3BUTHs acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3mHoro nHeba. Co3Be3mus, sSpKUe 3BE3BI, IUIAHETBI, UX BHIMMOC
JIBIDKCHHE.

ConnHeynas cucTeMa.

Connue. ConHeyHass akTUBHOCTh. McTounuk sHepruu CoyiHIIA W 3BE3.
3BE3/bI, MX OCHOBHBIC XapaKTEPUCTUKH. [[narpamma «CHeKTpalibHBIA KJlacc —
CBETHMMOCTB». 3BE31IbI TJIABHOM ITIOCJICAOBATCILHOCTH. 3aBHUCHMMOCTh «Macca —
CBETUMOCTB» JJIsI 3BE3]l TJIABHOM IOCJIEIOBATEIHLHOCTH. BHYTpeHHee CcTpocHHE



3B&311. COBpEMEHHBIE MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BoItonMKU CollHIA U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Mineunbiii IIyts — Hama I'anaktuka. Ilonoxkenue m aBwxkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. UEpHbIE ABIPBI B sApax
rajgakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3peiBa. PeMKTOBOE U3ydYEHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraramakTuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus

Ha6nronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JIs1 ONpeielIeHUs! MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOIO MOMYIIAPUS U SIPKUE 3BE3IBL.

HaoOmronenus B Teneckon JIynsl, miianer, Mieunoro Ilytu.

Oo0o0maromiee MOBTOPEHUE

Ponp ¢Qusuku W acTpoHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIMAILHON U ATUYECKOM cpepax AesTeTbHOCTH YeJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTUHE MHUpPA, POJb PU3NYECKON TEOPHUH
B (OpMUpPOBAHUM TMPEJACTABICHUN O (PU3NUECKOM KapTUHE MHpPA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIEHUN O PUPOIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 11 kiacce ocymecTBisieTcs C
YYETOM COJEPKATENBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MaTE€MAaTHKH,
Omoyoruu, XuMuH, reorpadui U TEXHOIOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHBbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKas BEIWYWHA, 3aKOH,
Teopus, HaOII0ICHUE, SKCIIEPUMEHT, MOJCITMPOBAHNE, MOJIETTh, N3MEpPEHHE.

Mamemamuxa: pemieHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M HUX IPOEKIMHA HA OCU KOOPAMHAT, CJI0KEHHUE BEKTOPOB,
NIPOW3BOJIHBIE JJEMEHTApHBIX (YHKIHMMA, NTPU3HAKA TOJ00HS TPEYroJIbHUKOB,
OTIpeIeNIeHHE TUIOMIAIN TIOCKUX Puryp u oobEma Ter.

buonoeusa: snexTpudeckuwe SBICHHS B JKHUBOW MPUPOJE, KoJeOaTEIbHBIC
JBW)XKEHUS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PEIIETKHU, CIEKTPaTbHBIN
aHau3.



l'eoepagpua: wmarHUTHBIE TIONIOCA 3€MITH, 3aJIEKW MArHUTHBIX Py,
dboToCchEMKA 3eMHOM IMOBEPXHOCTH, IIPEACKa3aHNUE 3EMIICTPSACCHHM.

Texnonocusa: nWHWUW DBJEKTpoOIEpenay, TEHEpPaATop IEPEMEHHOI0 TOKa,
3JICKTPOJBUTATEIb, WHIYKIMOHHAS II€4b, padap, PaauONpPUEMHHUK, TEIEBU30D,
anTteHHa, tenedoH, CBY-meub, NMpOEKIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coiHeYHas 6arapes.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mnpenMera «®du3nuka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus (6a30BbIi YPOBEHb) JOJMKHO OOECHEUUTH JOCTHXKEHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npeaMera «Dusmka» JTOIKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIuXcsi PYKOBOJCTBOBATHCS
c(hOpMHUpPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpMEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHICKOro 0OIEeCTBA, PACHIMPEHHE >KU3HEHHOTO
OTbITA W OMbITA ACATEILHOCTH B MPOIIECCE peau3allid OCHOBHBIX HaIpaBJICHUI
BOCITUTATEJILHOU JIESITEIbHOCTH, B TOM YKCJIE€ B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3ULIMKU 00YUYaIOIIErocs Kak akKTUBHOTO U
OTBETCTBEHHOI' 0 4JIeHA POCCUIMCKOr0 OOIIECTBA;

MPUHATHE  TPATUIMOHHBIX  OOIIEUYETOBEYECKHMX T'yMAaHUCTUUYECKUX U
JEMOKPATUUECKUX I[EHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEILHOCTh B MHTEPECAX TIPakJAaHCKOIrO
o01IeCTBa, y4aCTBOBATh B CAMOYIIPABJIECHUHU B 00pa30BaTEIbHON OpraHU3aLuu;

YMEHHE B3alMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAaMHU B COOTBETCTBUHU C
uX (DYHKIIUSAMU 1 Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh POCCHICKON rpax JaHCKOMU UJIECHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS,

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPaJbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEeATETbHOCTH YYEHOTO;

OCO3HaHHE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHA:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTI'O TBOPUYECTBA,
npucyuiero (u3n4ecKoi Hayke;



5) Tpy10BOT0 BOCIIUTAHHUSI:

UMHTEpEC K pa3nuuHbIM cdepaMm npodecCHOHANIBHON JESTENHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOW, YMEHHE COBEPIIaTh OCO3ZHAHHBINA BHIOOP
Oymyrieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC TIJIAHHI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO M caM000pa3oBaHUIO B 00JIacTH
(bU3UKH HAa MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCcKOro BOCIIHTAHHUSI:

c(hOPMHPOBAHHOCTh 3KOJOTHMYECKOW KYJIBTYPBI, OCO3HAHHE TIJIO0AIBHOIO
XapakTepa SKOJOTHISCKHUX TIPOOIIeM;

IUTAHKUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B OKPYKAFOIICH Cpe/ie Ha OCHOBE
3HAHMS [IEJIeH YCTOMYNBOT'O PA3BUTHS YEIOBEUCCTRA,;

pacIIMpeHre OIbITa JEATCIPHOCTH JKOJOTMYCCKOW HANpaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAaHUH 10 (PHU3HKE;

7) HEHHOCTH HAYYHOT0 MIO3HAHUSI:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (YH3UICCKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTeIbHOCTH, TOTOBHOCTH B IIpOIECCEe
U3Y4YCHUS  (U3MKH  OCYIIECTBJIATH  NPOCKTHYH M HCCIEAOBATEIbCKYIO
NEATENBHOCTh HHIWBHUIYAIBHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE yUeOHbIE HeiCTBHUS
Ba3oBble JJornueckue AeicTBHA:
CaMOCTOSITeIbHO  (OPMYJIIMPOBATh W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNATh LENU ACATEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JIOCTHKECHUS,
BBISBJISAITH  3aKOHOMEPHOCTHM UM IPOTHUBOPEUMS B  PacCMaTpUBAECMbBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUs] MPOOJEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTEpHUATbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKHU MOCIICACTBUIN AEATEIbHOCTH;
KOOPJAVMHUPOBaTh U  BBHIMIOJHATH pabOTy B YCIOBUSX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble nuccienoBarTebCKHe AeliCTBUSA.
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KIKOUEBBIMU MOHATUSMH W METOJaMHU
(u3HUECKOW HAYKH;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICOBATEIHCKON M MPOEKTHON NESITEThHOCTH
B 00sacTu (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TTOMCKY
METOJIOB pElIeHHs 3a1ad (U3MUECKOr0 COJEP)KaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHUS,

BIIAJICTh BHJAMH JCATENHHOCTA IO TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETalli, NPeoOpa3OoBaHUI0 W TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YIEOHBIX TPOCKTOB B 00JaCTH (HU3HUKY;

BBISIBJISITH  PUYMHHO-CJICAICTBEHHBIE CBSI3W W aKTyalU3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIICHHs, HaXOAWTh apTyMEHTHI IS J0Ka3aTeIbhCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUHN PEIICHHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOAE pEHICHHS 3aJadyd  pPe3yJIbTaThl,
KPUTHYECKH OIICHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh ¥ (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
JEATENBHOCTH, B TOM YHCJIE TIPU U3YUYECHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYyAITUsIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (HU3UKE B TPAKTHYCCKYIO 00JacTh
KU3HECATCIbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, MPEIaraTb OpUTrHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 3aJ1a4YH, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIIICHIS.

Pabora ¢ undpopmaumeii:

BJIQJICTh HABBIKAMHU TIOTyYCeHHS WH(popManuu (HU3MYECKOTO CONEpKAHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIISITH IIOWCK, aHAJIW3,
CHUCTEMaTH3aIMI0 W HWHTEPIIPETAi0 WHPOPMAIMK PA3IUIHBIX BHIOB W (HOpM
IIPEICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTH WH(OPMAIIHH;

WCIIOJIb30BaTh  CPEACTBA  WH(MOPMAIIMOHHBIX H  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3aa9 ¢ CcoOMoJieHHeM TpeOOBaHUN OPrOHOMHKH, TEXHHUKH O€30IaCHOCTH,
TUTUEHBI, PECYpCOCOEpPEeKEHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
uH(GOpMAIIMOHHON 6€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJACpP)KAHUS B Pa3NUYHBIX (dopMarax c
y4€TOM Ha3HauYeHHs WH(OOPMAIIUHU U 1IEJIEBON ayTUTOPUHU, BBIOUpAsi ONTUMATbHYIO
dbopMy Tpe/icTaBIeHUs U BU3yaJIU3aIUH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:
OCYHIIECTBJISITH ~ OOIIEHHME Ha Yypokax (U3MKKM W BO BHE-YpPOUYHOM
NEeATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(DJIUKTHBIX CHUTyallMd W  CMATYaTh
KOH(JTUKTHI;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOKO TOYKY 3pPEHHUS C HUCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJI30BAaTh MPEHMYIIECTBA KOMaHAHOW M HHIUBUIAYaTbHOU
paboTHI;

BBHIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)KJIOT0 YJIeHA KOJIEKTHUBA;

NpUHUMATh eI  COBMECTHOM  JEITENbHOCTH, OPraHU30BBIBATh U
KOOPJAMHUPOBATh JEHUCTBUS TO €€ JOCTH)KCHHIO: COCTABJISATH IIaH JEHCTBUH,
pactpenensaTe poild ¢ Y4E€TOM MHEHHHA YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThI
COBMECTHOH paboTHI;

OLICHWBaTh KayeCTBO CBOET0 BKJaJa M KaXKIOTO yYacTHHKAa KOMaHIbl B
o0mTuit pe3yabTar Mo pa3pabOTaHHBIM KPHTEPHUIM;

mpenjaraTb HOBBIC IIPOCKTHI, OIICHWBATh HWJEH C TIO3WIMA HOBH3HBI,
OpPUTHHAIBHOCTH, TIPAKTUICCKON 3HAYNMOCTH,

OCYIICCTBIISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEACHWE B  Pa3IMYHBIX
CUTYaIHsIX, IPOSBIIATh TBOPYECTBO M BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYUIECTBIISITh MO3HABATEIbHYIO JIEATEIbHOCTh B 00JIACTH
(U3MKKM W aCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEBIC 3a1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IJIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U IPENNIOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMUHBIX MPEATIOYTECHU;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpOBAaTh €ro, OpaTh Ha cebds
OTBETCTBEHHOCTb 32 PELLIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBJICHUIO JPYAWIIMH B 00JaCTH
(U3HUKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIM HHTEJJIEKT:

NaBaTh OIIEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTb,
OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJaJ€Th  HABbIKAaMM  TIO3HABaTEIbHOM  peduieKCuu  Kak  OCO3HaHUS
COBEpPIIAEMBIX JICUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBAHUM;



UCIOJIb30BaTh MPUEMBI peiieKCUn ISl OLIEHKU CHUTYyallMH, BHIOOpa BEPHOTO
peleHus;

YMETh OLEHUBAaTh PHUCKM U CBOEBPEMEHHO MPUHUMATh pEIIEHUS MO0 HX
CHIDKEHHUIO;

MpPUHUMATh MOTHUBBI W apTyMEHTBhl JPYTHUX TPU aHAIU3€ pe3yIbTaTOB
NesITeNIbHOCTH;

IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

NPUHAMATh MOTHUBBI W apryMEHTBI JAPYTUX TPH aHAIM3e pe3yJbTaToB
JeSITeNTbHOCTH;

NPU3HABATH CBOE MPABO ¥ MPABO JIPYTUX Ha OLTHOKH.

B mporiecce nocTrkeHUsI JTMIHOCTHBIX PE3yJIbTaTOB OCBOCHHS TPOTPaAMMBI
no ¢u3MKe JJI1 YPOBHSA CpeaHero oOmiero oOpa3oBaHUsA Yy OO0y4YarOIIUXCS
COBEpPIIICHCTBYETCS AMOIIMOHAIIbHBIH WUHTEJUICKT, IpeoararoIuii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBLHOE
COCTOSIHHE, BU/ICTh HATPaBICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHATIBLHOU CeEpHI,
OBITH YBEPEHHBIM B c€0€;

CaMOPETYJIMPOBAHMS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHWE, CIIOCOOHOCTh AaJanTUPOBATHCA K
HMOLIMOHATEHBIM U3MEHEHHSIM U MIPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEI MOTHBAIlMH, BKIIOYAIOIIEH CTpEMIIEHHE K JOCTHKEHHUIO e U
yCIexy, ONTUMU3M, MHHUIMATUBHOCTh, YMEHHE IEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
APYTUX, YYUTBIBATH €r0 TPHU OCYIIECTBICHUHM OOIIEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBICTPABaTh OTHOILICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3periaTb KOHMOIUKTHI.

NPEIMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIe pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YHOM KAapTUHbI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU JIESITETbHOCTH JIHOIEH;

VUYUTBHIBATh TPAHUIBl TPUMEHEHUS] M3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHalibHasl TOYKa, MHEPIMAIbHAsl CHCTEMa OTCU€Ta, a0COIFOTHO TBEPIOE TEIIO,
WJICaNIbHBIN Ta3, MOJEIN CTPOCHHUS Ta30B, )KUAKOCTEH W TBEPABIX TEN, TOUYCUHBIN
AIIEKTPUYECKUH 3aps]l IPU pelIeHUuU (PU3NIeCKuX 3aay;



pacrio3HaBaTh (PU3HYECKUE SBJICHUS (IPOIECChl) U OOBICHATh MX HAa OCHOBE
3aKOHOB MEXAaHHUKH, MOJICKYJSPHO-KHHETHUYECKOM TCOPHHM CTPOCHMS BEIIECTBA U
JJICKTPOAMHAMUKHU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSAMOJHUHEHHOE
JIBIDKCHHE, CBOOOJHOE IIAJCHUE Tel, JABIKCHHE I10 OKPYXKHOCTH, HHEPIIHS,
B3auMozencTBre Tel, 1uddys3us, OpPOyHOBCKOE IBIKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX Tell, U3MEHEeHUEe 00bEMa TeJ MPU HarpeBaHUM (OXJIAXKIECHUH), TETIJIOBOE
paBHOBECHE, HCIIApCHHE, KOHJCHCAIM, TUIaBJICHUE, KPUCTAJUIM3alUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHHS T'a3a IIPU €ro HarpeBaHUU B 3aKPHITOM
COoCyJlle, CBSI3b MEXKAYy IapaMeTpaMd COCTOSIHHS Ta3a B  H30IpOIeccax,
AJICKTpHU3AIUS TEJl, B3aUMOJICHCTBHE 3apsJIOB;

OIMUCBHIBATh MEXAHWUYECKOE JIBI)KEHHUE, HCMOIb3ys (HU3NYECKUE BEJIUYUHBI:
KOOpJAHWHATa, MyTh, MEpEeMEIIeHue, CKOPOCTh, YCKOpPEHHEe, Macca Tejla, CHJa,
UMITYJIbC Te€J1a, KMHETUYECKasl dHEPrHs, NMOTCHIMaIbHas dHEPrys, MeXaHU4YecKasl
pabora, MexXaHWYecKas MOIIHOCTh;, IIPH OIWCAHWW TPABHUIBHO TPAKTOBATh
(U3HYECKHI CMBICT WCIOJIB3YEMBIX BEIMYMH, WX O0O3HAUCHUS W CIWHMIIBI,
HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIIMYUHY C JAPYTHMH
BEJINYNHAMU;

ONKMCHIBATh M3yYCHHBIC TEIUIOBBIE CBOMCTBA TET W TEIJIOBBIC SIBJICHMS,
UCTIONB3YS (U3MYECKUE BEIWYMHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpeIHSsI
KMHETUYECKAsl SHEPTUsI XaOTHUECKOTO JBIIKECHUS MOJICKYJ, CpeaHEKBaApaTHIHAsA
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora rasa,
KO3(P(UIMEHT TIOJIE3HOTO JICWCTBHSI TEIJIOBOTO JIBUTATENsI; TMPU OMHCAHHUH
NPABWIBHO TPAKTOBaTh (PU3MUYECKUH CMBICT HCIONB3YEMBIX BEIUYHH, HUX
0003HAUEHUS W EAWHMIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAaHHYIO
(GU3HUECKYIO0 BEIMUMHY C IPYTUMU BEJTHINHAM;

OIHCHIBATHh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKUEC
sBJICHHS (TIPOIIECCHI), UCTIONB3Ys (DM3NYECKUE BEIUYMHBI: IJICKTPUUECKHUA 3aps/,
ANEKTPUUECKOE TOJIe, HATPSHKEHHOCTD TOJIS, TIOTEHIINAJ, Pa3HOCTh TOTCHIIUAJIOB,;
IpU ONWUCAHWM TPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICT HCIOIb3yEeMbIX
BEIMYMH, WX OOO3HAUEHUS U CIUHUIILI;, YKa3bIiBaTh (POPMYIIbI, CBS3BIBAIOIIHIEC
TaHHYI0 (U3UUYECKYIO BEIMUUHY C IPYTUMH BEIMUYNHAMU;

aHAJTU3UPOBATh (U3UYCCKHUE TPOLECCHI M SIBJICHUS, WUCIOIB3YS (PU3HYCCKHE
3aKOHBI ¥ TMIPUHIMUIBIL: 3aKOH BcemMupHoro tarorenus, I, 11 u Il 3akons HeroToHa,
3aKOH COXpaHEHUS MEXaHWYEeCKOW DHEPruH, 3aKOH COXpPaHEHHUS WMITYJIbCa,
IPUHITAIT CYTIEPIIO3UIIMK CHJI, TPUHIMI PaBHOIpPABHUS HHEPIUAIBHBIX CHCTEM
0TCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIECTBA, I'a30BbHIC
3aKOHBI, CBSI3b CpPeAHEH KMHETUYECKOW SHEPTUU TEIJIOBOTO JIBMXKCHHUS MOJIEKY C
aOCOJIFOTHON TeMIepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AJIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3ToM pa3iaudaTh CIOBECHYIO



(GbOpMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKEHUE M YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC€ TPUHIMIBI JEHCTBUS MAalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMNCTB; pa3auyarh YCJIOBHS UX O€30MAaCHOTO MCIOJIb30BAaHUS B
TIOBCEJIHEBHOM JKU3HU;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUI0 (U3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHUM, IPU 3TOM
dbopMynupoBath mnpoOiemMy/3ajady M TUNOTE3y Y4YEOHOro SKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIIOKEHHOT0 O0OpYIOBaHUS, MPOBOIUTH OMNBIT H
(dbopMyIHpOBaTH BHIBOIHI,

OCYHIECTBJISITh MPSIMbIe M KOCBEHHbIE MU3MEPEHUS (PU3NUECKUX BEIUYUH, TPU
STOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M HCIOJIb30BATh HM3BECTHBHIE
METObI OLIEHKH MOTPEIIHOCTEN N3MEPEHHI;

HCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (U3MYECKUMH  BEJIMUYUHAMHU  C
UCIIOJIb30BAaHUEM TMIPSIMBIX HM3MEPEHHI, MPU ATOM KOHCTPYUPOBAaTh YCTaHOBKY,
(bUKCUpOBaTh PE3yJbTAaThl IMOJTYUYCHHOM 3aBUCUMOCTH (DU3NUECKUX BEJIUYUH B
BUJI€ TaOJIUIl U TPaUKOB, JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJroaTh MpaBuia 0€30MacHOr0 Tpyda MPU MPOBEACHUU UCCIIEAOBAaHUM B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-HUCCIENOBATEIbCKON W MPOEKTHOU
JEATETLHOCTA C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000Opy10BaHUS;

pemaTrh pacu€THble 3a7a4dl C SBHO 3aJlaHHOW (U3UYECKOW MOJIENbIO,
UCIIONB3YS (PU3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4u
BEIOMPATH (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKUE BETUIUHBI U (HOPMYIIBI,
HEOOXOUMBbIE NJi1 €€ pEIICeHUs], MPOBOAUTh PACUEThl M OIEHUBATh PEATHHOCTD
MOJTY9€HHOT'0 3HAYCHUSI (PU3NUECKON BETTUINHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUU C OMOpOl Ha HM3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M
bu3nuecKue SIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIOHHBIE TEXHOJOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBJICHUs YYeOHON M HAyYHO-TIOMYJISIPHOM MH(OpMAIIUU, TTOIYYECHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOydaeMyr0 HHPOPMAITHIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCUIMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpPA, B PAa3BUTHE
TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUTsl obecriedeHus: 6e30MacHOCTU MPpU O0paIieHuu ¢ TpUOOpaMu M TEXHUYECKUMHU



YCTPONCTBAMU, ISl COXPAHEHUS 3JI0POBbS M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MIOBEJCHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpYIIEe C BBHINOJHEHUEM PAa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO pacHpeneisTh OOS3aHHOCTH U
TUTAHUPOBATH JIEATEITLHOCTh B HECTAHJAAPTHBIX CUTYAIMAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YUYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOI MPOOIEMBI.

K konmy oOyuenuss B 11 kjacce mpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poiab U MecTO (Pu3uku B (HOPMUPOBAHHUU
COBPEMEHHOW HAYYHOM KapTUHBI MHUpA, B Pa3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TMPAKTUYECKON MAESITENIbHOCTU JIIOZAEH, 1EeTOCTHOCTh U EAMHCTBO
bu3nuecKol KapTUHBI MUDPA;

YUUTHIBATh TpaHUIBl TPUMEHEHHUS W3YYEHHBIX (QU3NYECKUX MOJIENECH:
TOYCYHBIA AICKTPUUECKHUI 3apsi, JIyd CBETa, TOUYCUHBIM UCTOYHUK CBETA, SiACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTrO sapa IpH perieHUuH (PU3nYecKux
3ajad;

pacrio3HaBaTh (pU3HUECKUE SBJICHUS (MPOIECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKH: DJICKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHUE
MarHuTOB, JJEKTPOMArHWTHAs WHAYKIUSA, JACHCTBME MArHUTHOTO TIIOJSI Ha
IIPOBOAHUK C TOKOM M IBWDKYIIUKACS 3apsij, JJICKTPOMAarHUTHBIC KOJICOAHUS |
BOJIHBI, TPSIMOJIMHEHHOE pACIpPOCTPAHCHHUE CBETA, OTPAKECHHE, IPEIIOMIICHHE,
uaTepepennmsi, audpakuus W TOJAApPU3alNUs CBETa, JHUCIEPCUS CBETA,
doroanexTpuaeckuit 3gdekt (hoTodddekr), cBeTOBOE NaBieHNE, BOSHUKHOBEHHE
JMHENYaTOro CIEeKTpa aTroMa BOJOPOAa, €CTECTBEHHas W HWCKYCCTBCHHAsS
PaIOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MATHUTHEIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  TPOBOAUMOCTh  PA3JIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), MCTONB3YS (HU3UYECKHUE BEITHMYUHBI:
ANEKTPUUECKUI 3apsll, CWia TOKa, JJIEKTPUUECKOE HAMPSIKEHUE, DIIEKTPUYECKOe
COTMPOTHBIJICHUE, PA3HOCTh MOTEHITMAIOB, AJIEKTPOJBIDKYIIAs cuia, paboTa ToKa,
WHAYKIIUST MarHuTHOTO TMojsi, cuia Awmrmepa, cwia JlopeHia, WHAYKTUBHOCTb
KaTYIIKH, SHEPTHs AJIEKTPUYECKOTO W MArHUTHOT'O TOJIeH, MEepUoj M 4YacToTa
KoneOaHuii B KoJieOaTeNbHOM KOHType, 3apsii M Ccuja TOKa B MPOIEcce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJjeOaHui, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUja JIMH3bI, MPU ONHCAHUM MPABUIBLHO TPAKTOBaTh (U3MUECKHI
CMBICJI HCIIOJIb3YEMBIX BEJWYUH, MX OO0O3HAYEHUS U EAUHUIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JAHHYIO (DU3UYECKYI0 BEIMYHHY C JAPYTUMH
BEJIMYHHAMU;



ONMCBHIBATh H3YYECHHBIE KBAHTOBBIE SBJICHUS W IPOLECCHI, HCIOJIb3YS
(¢u3nyecKkue BEIUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JIJMHA BOJHBI U
4acToTa CBETa, YJHEPTUsl U UMITYJIbC (POTOHA, MEPUOJI MOIypaclaga, YHEPTUs CBA3U
aTOMHBIX SJ€p, IMpPHU OIUCAHUU TNPABUIBHO TPAKTOBaThb (UINYECKUN CMBICI
UCTOJIb3yEMbIX BEIUYMH, UX OOO3HAYEHHUS U EIMHUIBI, YKa3blBaTh (POPMYIIHI,
CBSZBIBAIONIME JAHHYIO (U3MUECKYIO BEIWYMHY C JIPYTUMHU BEIUYHMHAMM,
BBIUUCIISITh 3HAU€HUE (PU3NUECKON BEJTUUHHBI;

aHANM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SIBJICHUS, UCIONB3Yys (PU3NYECKHUE
3aKOHbI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEN0BATENBHOTO U MAPAIIIEITBHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHnma, 3aKOH 3JIEKTPOMAarHUTHOU
VHIYKIMH, 3aKOH MPSIMOJIMHENHOTO PacIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEeHHE ODWHIITEHHa Mg GoTtodrddexra,
3aKOH COXPAaHEHHUs DHEPIUMHU, 3aKOH COXPaHEHUS WMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUYECKOr0 3apsfa, 3aKOH COXPAHEHUS MAacCOBOr0 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOI'O pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIpAXKEHHWE U YyCIOBUA (TpaHMIlbl, OOJACTH)
IPUMEHHUMOCTH;

OINPENIEIATh HAIIPABIIEHUE BEKTOPAa MHAYKIUHA MAarHUTHOTO MOJI IPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHna;

CTPOMTh U OIMCHIBATh H300pakKEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD DKCIEPUMEHTHl 10 MCCIEIOBAaHUI0 (U3UYECKUX SBICHUUA H
IIPOLIECCOB C MCIIOIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IPHU ITOM
dopmynupoBaTh TpobiemMy/3agady H THUIOTE3y Y4eOHOro SKCIEepUMEHTa,
coOupaTh YCTaHOBKY M3 MpPEIIOKEHHOro OOOpYAOBaHUsS, MPOBOJUTH ONBIT H
(dbopMynupOBaTH BHIBOIHI,

OCYILIECTBJISTH MPSIMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIHUYUH, NPU
3TOM BBIOMpAaTh ONTHUMAJBHBIIA CHOCOO HM3MEPEHHS M MCIOJb30BATh HM3BECTHBIE
METObI OLIEHKH ITOTPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBATh 3aBHUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIOJb30BaHUEM
OpSMBIX M3MEPEHUN: MPH 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHUpPOBAThH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PM3MYECKHUX BEIMYMH B BHJE TaOIHIl U
rpaduKoB, AeaTh BBIBOJBI [0 PE3YJIbTaTaM UCCIIEIOBAHNUS;

co0r01aTh MpaBuiia 0€30MacHOro TpyJa MpH MPOBEACHUH UCCIEIOBAHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEeOBAaTeNbCKOW U MPOEKTHOU
JESITEIbHOCTA C WCIOJB30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1JaOOPATOPHOIO
00opy10BaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUYECKOH MOJEINbIo,
UCIOJIBb3YS (PU3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3aJlauu



BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIHATH (PU3NUECKUE BETUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE JIJIsi €€ pEIleHUs, MPOBOAUTH PACUYEThl M OIICHUBATH PEATbHOCTD
MOJTY4€HHOT'0 3HAYeHUSI (PU3NUECKON BETUINHBL;

pelIaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUM C OMOpOM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(POPMAITMOHHBIC TEXHOJIOTUHU IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIpEICTaBIICHUSI YUeOHON W HAYYHO-TIOMYJSIPHON HWH(OpMAIMH, MTOTYICHHON W3
Pa3IMYHBIX UICTOYHUKOB, KPUTHICCKU aHATTU3UPOBATH MOJyIaeMyl0 HHPOPMAIIUIO;

OOBSCHATh TPHHIMIIBI JEHCTBUS MAIllUH, TPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3ndaTh YCIOBUS MX OE€30MACHOTO HCIIOJIIb30BAHUS B TIOBCEIHEBHOM
KU3HU;

MIPUBONTH MIPUMEPHI BKJIaJIa POCCHICKUX M 3apyOCIKHBIX YIEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B DPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCITIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B TMOBCEAHEBHON KU3HH
JUIsl obecriedeHus: 0e30MacHOCTU MpU O0palleHUuH ¢ TpUOOpaMHu U TEXHUYECKUMHU
yCTPOMCTBAMH, JUISI COXPAHEHUS 3I0POBbS U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXAIOUIEH CPEIE;

paboTaTh B TpYIIEe C BBHINOJHEHWEM PA3JIUYHBIX COIUAILHBIX POJICH,
IUTAaHUPOBaTh pPabOTy TPyNMbl, PalMOHATBLHO PACHpPENeNaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEILHOCTh B HECTAHJAAPTHBIX CHUTYAIUAX, aJeKBAaTHO OIICHUBATH
BKJIAJ] K&KJIOTO U3 YYACTHUKOB IPYIIBI B PEIICHUE pACCMATPUBAEMOI MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabusie | IIpakTnueckue (achp )
NpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoTbl
pecypcsl
Paznen 1. ®PUSUKA U METO/JbI HAYUHOI'O ITIO3HAHUSA
but6mmoreka [JOK
1.1 o 2
VISHIEA M MOTOIBL HAYHHOTO HOSHARA https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3nen 2. MEXAHUKA
bub6nunorexa [IOK
21 Kimemaritka > https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.2 7
Hlunaminca https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2. 1 1
3 3aKOHbI COXpaHEHUsI B MEXaHUKE 6 httns://m.edsoo.ru/7fA 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETHYECKON 9 1 bubnuorexa HOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBbI TepMOAMHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK

®da30BbIE IEPEXOBI

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



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

Hroro no pazaeny

24

Pasnea 4. DJIEKTPOJINHAMUKA

but6mmoreka [IOK
41 DUICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIM 3neKTpUYecKuil TOK. Toku B 12 bubnuorexa [JOK
' Pa3INYHbIX Cperax https://m.edso00.ru/7f41bf72
Htoro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KITACC

KonauvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM uudpoBbIe
Ne ni/n P Konrpoasnsie | IIpakTnueckune (1uuhp )
NMpPOrpamMMmblI Bcero o0pa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOAUHAMUKA
MarnuTtHoe noje. JIeKTpOMarHuTHas bu6mmoteka [IOK
1.1 11 1 3
WHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4eCKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nmnoreka [IOK
' Kosie0aHust https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue 1 AIEKTPOMarHUTHBIC 5 1 bu6mmorexa [IOK
' BOJIHBI https://m.edso00.ru/7f41c97c
bub6moreka [JOK
2.3 0O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CTICITHATIBHON TEOPUH 4 1 bu6mmoreka [HOK
' OTHOCHUTEITFHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pasneny 4
Pasnen 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOW OIITHKHA 6 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubnuoreka LIOK



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

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

4.3 ATOMHOE AP0

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

Uroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UNKU

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPOPU3UKU 7 E;:S;E&ngsi(])lrou/ﬁ £11c97c
Hroro no pazaemy 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061aroiiee NOBTOPEHNE 4 Etifj/?r%fcii?ﬁ/}; £41c07c
Hroro no pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie | IlpakTHyeckue op
n/n Bcero u3yyeHusi  oOpa3oBarTeibHbIE
padoThI padoThI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunsie MGTZ Bl HO?I,)H;)HI/ISI 1 bubmorera [IOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIEro MUpa
Posb 1 mecTo pusuku B

5 (hopMUpOBaHUH COBPEMEHHOMN 1 bubnmnoreka [IOK
HAay4YHOH KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN AESATEIBHOCTHU JHOAEH
MexaHnueckoe JBHKEHUE.

3 OTHOCUTEIFHOCTh MEXaHHYSCKOTO 1 bubnuoreka [IOK
JnBuxeHus. [lepemenienne, CKOpoOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE npsMONHMHENHHOE 1 bubmmorexa LIOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIUHENHOE 1 bub6nmorexa LIOK
JIBIKECHHUE https://m.edsoo.ru/ff0c372e

6 CBobOogHOe majeHue. Y CKopeHue 1 bubmuotexa LIOK
CBOOOHOrO NaJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBUXeEHHE.

7 JIBr>keHUE MaTepUaIbHOM TOUKH IO 1 bubmmorera [IOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHIIUTT OTHOCHUTEIBLHOCTH [ amues. 1 bu6nuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNHepuuanbHble CUCTEMBI OTCUETA.
Ilepseiii 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunnun

bu6mmoreka [IOK

d CYNEPTOSHINHN CHIT. BTOpOHVSaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 11 MaTepuanbHOW TOUKH

10 Tpernii 3axon HeroTOHA 1151 bubnmorexa LIOK
MaTEpPHUAIBHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHUpHOro TsaroreHus. Cumna

11 TsKkecTu. [lepBasg kocMudeckas bubmorera LOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmuotexa LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHnt tpenus.

13 Cuna cznpomBnefnqzl fpn HBgceHHH bubmmorera [JOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUIAKOCTH WU ra3e
[locTynarenbHOE U BpalllaTeIbHOE

14 JBUKEHHE a0COIIOTHO TBEPIOTO Tela. bu6mmoreka [IOK
MowmenT cuisl. [lneuo cumnel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
NMnynbsc MaTepualbHON TOYKH,

15 CHUCTEMBbI MaTEPUAJIbHBIX TOYEK. bubnnoreka [IOK
NMiynbe cunbl. 3aKOH COXpAHEHUS https://m.edsoo.ru/ff0c43d6
MMITyJibCca. PeakTUBHOE JBUKEHUE
PaboTa 1 MOUTHOCTH CHIIBI.

16 Kunerndeckast sHeprusi MaTepuaribHONR bubnmnoreka [JOK
Touku. Teopema 00 3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEpruu

17 [loTeHuunanbHast SHEPrus. bubnnoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

ITorennuanbHas SHEPIrUs ypyro
ne(pOpMHUPOBAHHON MPYKHUHBI.
[ToreHnmanbpHas YHEPTUs Tena BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

IToTreHnmanbHbIe ¥ HEMOTEHIMAJIbHBIE
cuiibl. CBA3b paboThI
HENOTEHUUAJIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTrUu CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKOH
SHEPruu

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

19

JlabopaTopHas pabota
«HccnenoBanue cBs3u pabOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKOUW SHEPTruu
TEJIa Ha IPUMEPE PACTSIKCHHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUSI B MEXaHUKE»

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKOUN Teopur. bpoyHOBCKOE
nskenne. Auddysus

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTUL] BEIIECTBA.
Monenu CTpOoeHHUs ra3oB, KUIAKOCTEN
U TBEPIBIX TEII

23

Macca monexyn. Konmndectso
BemectBa. [locTtostHHas ABoraapo

24

TemnoBoe paBHoBecue. TemnepaTtypa
u e€ usmepenue. [llkana remneparyp



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

Lenscus

Wneansusiii ra3 B MKT. OcHoBHOE

bu6nunoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGconroTHas TeMIepaTypa Kak Mepa
26 CpeHEl KHUHETUYECKOM dHEPIUU bu6muotexa [IOK
JBHKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbpToHa. ['a30BbIE 3aKOHBI
JlabopaTopHas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
rnapamMeTpamu COCTOSIHUSI
pa3peKeHHOT0 Tra3a
29 H3omponecchl B uealbHOM ra3e U X bu6mmoreka [IOK
rpaduueckoe MpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U
30 cniocoObl e€ m3meHeHust. KommaecTso bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJEATbHOTO
raza
bu6mmoreka [IOK
31 Buytet Tertonepenay https://m.edsoo.ru/ff0c5c36
VY aenbHas TETIOEMKOCTH BEIIECTBA. Bu6miorexa LOK
32 KonunuecTBo TemioTel npu
. https://m.edsoo.ru/ff0c5c36
Terionepenaye. AnuadbaTHbli npouece
33 [IepBblii 3aKOH TEPMOJAVMHAMUKY U €T0 bubmuotexa [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTs mporeccoB B bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoae. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunuun gevicreus u KI1/I Termosoi

bu6nuoreka [IOK

35
MAILUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJIOTUYECKHE TPOOJIEMBI
TETI0PHEPTETHKU
38 O6o0matomuii ypok «MosekynsipHas bubnmnoreka [JOK
¢uszuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo teme
39 <<MOJ'F€K TSt Hzﬂ ¢uzuka. OCHOBBI bubamorexa [IOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKID
40 [TapoobpazoBaHue ¥ KOHACHCALHS. bubnuoreka LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTENbHAS
41 BJIAJXHOCTH BO31yxa. HachieHHbIi bubmmorexa LOK
Ay - https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucramimdyeckue u
42 amop(HbIe TeTa. AHU30TPOTIHS bu6muotexa LIOK
CBOMCTB KpuCTasuIoB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEMEHHBIC MaTepUaITbI
[TnaBneHue M KpUCTATIIN3AIIHS.
43 VYaenbHas TEIUIOTA IUIABICHUS brbmorexa LIOK
' https://m.edsoo.ru/ff0c6708
CyOmumarust
bu6nuoreka [IOK
44 v 0
PABHEHIE TEILIOBOTO banatica https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Tell. DIEKTPUYECKUN bubnuotexa [HOK

3aps. ﬂBa BHJA SJICKTPHYCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsioB

[IpoBOAHUKY, AUINEKTPUKHU U

bu6mmoreka [IOK

46 IMOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumopeiictBue 3apsa0B. 3aKkoH
47 Kymnona. TodeuHbIil SIeKTpHUUECKH bubmmorexa [OK
Y ) P https://m.edsoo.ru/ffOc6ce4
3apsn
Harpsx€HHOCTB 3JIEKTPUYECKOTO
48 nons. [IpuHumn cynepno3uuuu bubnuoreka [IOK
JNEKTPUYECKUX osei. JInann https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOoCTaTHIeCKOro
49 nons. I[Torerrman. PasHocts bubmorexa LOK
’ ) https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
IIpoBOAHUKY U IUDIEKTPUKA B
50 :-mpeK OCTATUYECKOM HT;)I.:IG bubmmorexa [OK
P ) https://m.edsoo.ru/ff0c7018
JlunnekTpudeckasi IPOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnexkrpoémkocTh. Konaencaro
p A p https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTD TIJIOCKOTO
52 KOHAEHCATOpa. DHEPIUA 3apsKEHHOT O bubmnorexa [OK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTopHas pabora "M3mepenue
NEKTPOEMKOCTH KOHAEeHcaTopa"
[TpuHIMI NENUCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMUPOBAITHHOTO

amnmapara, CTpyWHOTO MPUHTEpA.
DNEeKTpOCTaTUYECKAs 3allHTa.
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3a3zeMIIeHHE AJIEKTPOIPHUOOPOB

55

DNEeKTpUYECKUI TOK, YCIOBUS €TI0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conpotunenue. 3akoH Oma aJist
ydacTka Ienu

56

ITocnenoBarenbHOE, MapaIeNbHOE,
CMEILIaHHOE COeIMHEHHE
npoBoJHUKOB. JIabopaTopHas paboTa
«M3ydenne cMEIanHOTO COCTMHEHUS
PE3UCTOPOBY

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa A7 ONTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune D/IC nuctouyHnka ToKa u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

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

59

DNEeKTpOHHAs! TPOBOJUMOCTH TBEPABIX
METAJLUIOB. 3aBUCUMOCThD
COINPOTHUBJICHHS METAJLIOB OT
Temmeparypbl. CBEpXIpOBOANMOCTh

60

DNeKTpUYECKU TOK B BaKyyMe.
CBOICTBA JIEKTPOHHBIX ITYYKOB

61

[lonynpoBoIHUKH, UX COOCTBEHHAs U

IpUMecHas poBoAuMocThk. CBoiicTBa
p—~n-nepexoxna. IlomynpoBoagHMKOBEIE
MIPUOOPHI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

DJIEKTPUYECKHUI TOK B pacTBOpPaX U

paciuiaBax 3JIEKTPOJIUTOB. bubmuorexa [IOK

62 1
DNEKTPOIIUTUYECKAS TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIn3
DJEeKTpUYECKUH TOK B razax.

63 CamMocTosATenbHBIN U 1 bu6muotexa LIOK
HECAMOCTOSITENbHBIN pa3pan. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexkTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [IOK
npumeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o6marmuii ypok 1 bubnnoreka [IOK
«ONEKTPOJUHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponsnas padora no Teme

66 «Qnekrpocratuka. [locTostHHBIN 1 bub6nmorexa LIOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 Konrponbnas padora o Teme 1 bub6nmorexa LIOK
"DnexkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 Oo6o6matomuit ypok o temam 10 1 bubnnoreka [IOK
KJlacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoauvecTBO yacos DJIeKTPOHHbIE
[
ﬂ;ﬂ Tema ypoxa Beero Kontponbnbie | IpakTuyeckue fl[:;:eﬂuﬂ 3g:al;z:;:;eenbnme
padoThI padoThbI pecype
[TocTostTHHBIE MarHUTHI M UX

1 B3auMoJieiicTBUE. MarHuTHOE TOJIE. 1 bubnuorexa [JOK
Bekrop MarHuTHOM MHAYKUUH. JIMHUM https://m.edsoo0.ru/ff0c9778
MarHUTHOHN HH]TyKITUU
MaruuTHO€ 1oJie MPOBOJHUKA C

5 TokoM. OmbIT DpcTena. 1 bu6mmotexa [IOK
B3anmoneiicTBre MpOBOTHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bu6nuorexa LIOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO I0JIS HA
IIPOBOJHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas paboTa 1 1 bu6mmotexa [IOK
«HccaenoBanue nercTBUI https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleiicTBME MarHMTHOTO TOJIsI HA

5 JBUKYIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuorexa [JOK
Cuna Jlopennia. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpomaruutHas uHAyKuus. [Torok

6 BEKTOpa MarHUTHON MHAyKuu. J1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



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

uHaykuuu Papanes

JlaboparopHast paboTa
«HccaenoBanue ABICHUSA
AIIEKTPOMArHUTHON MHIYKIIUNY

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIICHHE
camouHykiuu. 9J1C caMOMHAYKINH.
DHeprusi MarHUTHOTO TOJISI KAaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHNE: TOCTOSTHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI, MIEKTPOJIBUraTEb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs N1€Yb

10

O6o06mmaromuii ypok «MarautHoe
noJie. DIeKTPOMArHUTHAS UHIYKIIUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«MarnuTHoe moie.
DNeKTpOMarHuTHasi UHAYKIUS»

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOJHBIE MEXAHUYECKIE
KoyieOanus. ['apMOHHUYECKHE
KosneOaHusi. YpaBHEHUE
rapMOHMYECKHUX KOJeOaHui.
[IpeBpaienue sHEPrUn

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

13

JlaGopaTopHas paboTa
«MccnenoBanne 3aBUCUMOCTH
MepuoJia MalibIX KojaebaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH U MAcCChI TPy3a»

14

Konebarenbhsblii KoHTYp. CBOOOIHBIE

bub6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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SJICKTPOMArHMTHBIC KOJIEOaHHMS B
nacajlbHOM KoJIe0aTeIbHOM KOHTYPC.
Awnanorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMAarHuTHBIMU KOJIeOaHHSIMU

15

®opmyna ToMmcoHa. 3akoH
COXPAaHEHUs PHEPTUU B UJI€ATBHOM
KOJIeOaTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencTaBieHne o 3aTyXarOIIUX
KoJicOaHusX. BeIHYXIeHHBIC
MexaHn4deckne Koiebanus. Pe3onanc.
BbIHYKICHHBIE 2JIEKTPOMArHUTHBIC
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

ITepemennbIit Tok. CHHYCOUIATBHBIN
MepeMEeHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JIEHCTBYIOLIEE 3HAYEHHUE CUJIBI TOKA U
HaIPSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponsBoacTso,
nepeaaya v norpedieHue
AIIEKTPUUECKOU SHEPIUU

19

Y CTpoiCTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUUECKOr0 3BOHKA,
reHepaTopa IEPEMEHHOI0 TOKa,
JIMHUH DJIEKTpoIepenad

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUUECKUE PUCKU TIPU
IIPOU3BOJCTBE 3JIEKTPOIHEPTUN.
Kynberypa ncnons3oBanus
AIEKTPOIHEPTUU B MOBCEIHEBHOM
JKU3HU



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

MexaHndeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [Iepuoa. CkopocTthb

but6mmoreka [IOK

21
pacIpoCTpaHEeHUs U JUIMHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie ¥ MPOAOTBHBIE BOJTHBI
29 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
ONeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmroreia LIOK
P i https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMATHUTHBIX BOJIH
[TpuHIUTIBEI paTuOCBA3U U
24 TeneBuaeHus. Pa3Butue cpeacTn
cBs13U. Pagmnoriokanus
25 Kontponbshas padora «Konebanus u bu6mmorexa [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonMHETHOE pacpOCTpaHEHUE
26 CBETa B OJJHOPOIHOM cpeie. bu6mmoreka [JOK
Todeunblil HICTOUYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHne cBeTa. 3aKOHbI
27 oTpaxkeHus ceeta. [loctpoenue Bubamorera [IOK
P . P https:/m.edsoo.ru/ffOcd4e0
M300paXeHH B MJIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHslii bubnuorexa [JOK
YTOJI ITIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlaboparopHas pabota «3mepenue bubnuotexa [JOK
MoKazaTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunser. [TocTpoeHne n300paxeHmil B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nuH3e. Popmylia TOHKOM JIMH3HI.
YBenuueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnas pabota

31 «UccnenoBanue cBOMCTB
M300paKeHH B TUH3AX)
Hucniepcust cBeta. ClioKHBINA COCTaB

32 6enoro cBera. L{Bet. JlabopaTopHas
pabora «Habmonenue nucrepcuu
CBETa»

33 UnTepdepennus creta. Judpaxmus bubmuorexa [IOK
cBerta. JludpakurionHas pemeTka https://m.edsoo.ru/ff0ced22

34 IloniepedyHOCTh CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonspuzamus ceeta https://m.edsoo.ru/ff0cf02e

35 OnTuaeckue MpruOOPHI M YCTPONCTBA U
yCJIOBHS MX 0€30MaCHOTO MPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIacCUYeCKOU MexaHukH. [locTyarsl bubnuotexa [JOK
CIIeMATIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

37 3ameyIeHre BpEMEHHU U COKpaIllEHUE bubmmorexa [IOK
J— https://m.edsoo.ru/ffOcfad?
DHeprus U UMIYJbC PEISITUBHCTCKON

38 gacTulilbl. CBSI3b MacChl ¢ YHEPTUCH U bubmmorexa [OK
I u— https://m.edsoo.ru/ffOcfc68
Konrponshas padora «OnTuka.

39 OCHOBBI CHIETIHANILHOU TEOPUHU bubmmorexa [OK

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0
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®otonbl. Dopmyina [lnanka. DHeprus

but6mmoreka [IOK

40
Y UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEI0BaHUE Eu6 LIOK
HOINOTEKA
41 .0 A.T.
(porosppexta. Omprre: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl poTodddexTa. YpaBHeHUE
42 BﬁHmTegﬂa H(if)lq)(bOToa(b(geKTa Bubamorera [IOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» porodddexra
JlaBnenue ceera. OnbiTel I1. H.
43 JlebeneBa. XuMuueckoe neiicTBre bubmorexa HOK
ACHA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTea u
MPaKTUYECKOE TPUMEHEHHE:
44
¢dboTodEMEHT, (HOTOIATUHK,
CoJTHEYHast OaTapesi, CBETOIUO/T
45 Pemenue 3aga4 mo TeMe «DJIeMEHTBI bu6mmoreka [JOK
KBAaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITH
46 Peszepdopaa o paccesHuro a-uyactu bubmorexa LIOK
POOPA p - https://m.edsoo.ru/ff0d091a
[TnaneTapHast Mmozienb aTomMa
but6mmoreka [IOK
47 IToctynater bopa
TYHATRL HOp https://m.edsoo.ru/ff0dOafa
Hznyuenue u nornoiieHue ¢GpoTOHOB
48 a I/I};Iqe exoe aTOMEIlH co H(()bro OBHSI bubmorexa LHOK
p pexo . A yp https://m.edsoo.ru/ff0dOafa
SHEPTrUu Ha Ipyroil. Buasl criekTpos
BonnoBrsle cBoiicTBa yacTull. BoiaHbI
. bubmuoreka [JOK
49 ne bpoiins. KopnyckynsipHo-

BOJTHOBOU Jqyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC N3J1YUYCHUC

50

OTKpbITHE PaIuOAKTUBHOCTU. OTBITHI
Peszepdopaa mo onpenenenno cocraBa
PAIMOAKTUBHOTO U3ITYICHHSI

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

o1

CsoiicTBa anb(da-, 6eta-, raMma-
u3llydeHus. BiausHue
PaIMOAKTUBHOCTH Ha KHBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNIEKTPOHHBIN M MO3UTPOHHBIN OeTa-
pacnan. I'aMMma-usnydeHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. AnepHbIi
peaktop. [Ipo6Gaembl, IEPCIIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI S/IEPHOM
YHEPTETUKH

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

o4

OnemeHTapHble YacTUlbl. OTKpBITHE
MO3UTPOHA. MeToIbI HAOTIOACHUS U
perucTpanyu 31eMEeHTapHbIX YaCTHII.
Kpyrinslii cton «@yHaaMeHTAIbHbIE
B3auMoiercTBus. EnuHCTBO
(bu3nUeCcKoil KApTHHBI MUPA»

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

55

Bun 3Bé3nnoro nebda. Co3Be3nus,
SIpKH€ 3BE3/1bl, TUIAHETHI, UX BUIUMOE
JBUXKCHUC. COHHC‘-IHa}I CUcrema

56

Connaue. ComHeuyHas akTUBHOCTD.
Uctounuk sHeprun CosiHIa U 3BE31T



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

57

3BE3bI, NX OCHOBHEIC
XapaKTePUCTUKHU. 3BE3/IbI TJIaBHOM
nocJeoBareabHoCcTH. BHyTpeHHee
ctpoeHue 3B€31. CoBpeMEHHbIE
MIPEICTABJICHHS O MPOUCXOKICHUH U
sBosmronuu ComHIa U 3BE37

58

Muneunsiii [1yTe — Hama I'amakTuka.
IMomoxxenue u aBrxenue CoyHIIA B
lanaktuke. ['amaktuku. YEépHbie
JBIPHI B si/Ipax rajlakTUK

59

Bcenennas. Paz6eranue rajakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe n3nyuyenue.
Meraraiaktuka

60

Hepemennsie npo6ieMbl aCTPOHOMHH

61

Kontponbshas pabota «31eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOI,
TEXHOJIOTHYCCKOM, COIHATbHON 1
ATHUYECKOH cdepax NeaTeIbHOCTH
YyeJloBeKa

63

O60o6maromuii ypok. Pons u mecto
(U3UKU U aCTPOHOMUU B
COBPEMEHHOW HAYYHOUH KapTHHE MUpa

64

O6o06marommii ypok. Posb
¢buzudecKkoit Teopuu B HOPMUPOBAHUN
MPEACTABICHHUH O (pr3nyeckoi
KapTHHE MUpa




O6o06maromuii ypok. Mecto
65 (U3UYECKON KapTHHBI MUpa B 00IIIEM 1
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PEJCTABICHUN O IPUPOIC
66 MaruautHoe nose. DIeKTpOMarHuTHas 1
WHIYKIHUS
67 Ontuka. OCHOBBI CIEIMATILEHON 1
TEOPUHU OTHOCUTEIHLHOCTHU
68 KBanToBas ¢uznka. DineMeHThI 1 bubnuorexa LIOK
ACTPOHOMHUU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penaknueii [lapdentreBoit H.A., AknnonepHoe obmectBo «M31aTenbcTBO
«IIpocsewmienue»

» ®usuka, 11 kmacc/ Mskumes I'.J1., Byxosnes b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTenbcTBO
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