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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJIOKEHUW M TPEOOBAHHM K pe3yjbTaTaM
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 denepanuu, peau3yIomux 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
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TAKXKE YUYHUTHIBAET HEOOXOJUMMOCTh peaju3alhd MEXIPEIMETHbBIX
CBA3€H (PU3MKU C €CTeCTBEHHO-HAyYHbIMU Y4Ye€OHBIMH MpeameTamu. B Heil
OTIPEAENSIIOTCS OCHOBHBIC LIETU M3Y4YeHHs] (PU3MKK HA YPOBHE CPEIHEr0 OOILEro
o0pa3oBaHus, TNIAHUPYEMbBIE PE3YJIbTAThl OCBOEHUSI Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKHK Ha 0a30BOM 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
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHu# 00 okpy»xkatoieM mupe. LIkonpHbIM Kype (HPU3UKH — CUCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE MPOLIECCOB U SIBICHUN, H3y4yaeMbIX XUMUEH, OUOJIOTHEH,
¢usnueckorr reorpaduerr U actpoHomuen. lcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHWUW  OmpenernseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaT€pHUaJIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
W3ydyenue (Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €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 UAEH, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPHUHIIUIIBI €ro
MOCTPOEHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fenoB (PU3UKH, BKIFOYAECT KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (hU3UKHU.

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

Hoes eymanumapuzayuu. EE€ peanuszanus mnpenarnojaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIMAa (U3UYECKON HAYKH, OCMBICICHUE CBSI3M Pa3BUTHUS
¢u3uku Cc pa3BuTHEM OOIIECTBA, a Takke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 9KOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuknaowoit  nanpasiennocmu. Kypc ¢Gu3ukum  mpeamnosaraer
3HAKOMCTBO C IIMPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHMUECKHX MPUIIOKEHUN
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 palMOHAIBHOTO MPUPOIONOIB30BaAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

Crep>XKHEBBIMHM DJIEMEHTAMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOILEero
oOpa3oBaHus SABJIAIOTCS (U3MUEcKue TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN 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
BCEr0 3a CU€T OpraHu3allMy SKCIEPUMEHTAIBHON JEATEIIbHOCTH O00Yy4Yarouuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (U3UKM — DOTO HCIOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB W JIA0OPAaTOPHBIX padoT,
KOTOpBIE B MporpamMme 1Mo ¢Gu3nke oOhEeAMHEHBI B OOIIMIA CIHUCOK YYCHUYECKUX
NPAKTUYECKUX PaboT. Bhijenenne B yka3aHHOM IEepevHE J1abOpaTOpHBIX PadoT,
OPOBOJMMBIX IS KOHTPOJSL M  OLEHKH, OCYIIECTBIISIETCS YyYaCTHUKAMH
0o0pa30oBaTeIBLHOTO TIPOIleCCa UCXOJs U3 OCOOCHHOCTEW IUTAHUPOBAHUS W
ocHameHuss kaOuHera ¢Qusuku. Ilpu »dSToM  obecrmieumBaeTcs  OBJIAJICHUE
OOyYarONIMMHUCST YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (U3MUECKUX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPENJIOAKEHHBIX TUIIOTES.

bonpmioe BHUMaHUE YNENSAETCS PEIICHUI0 PACUYETHBIX W KaYECTBEHHBIX
3agad. [Ipy »>TOM 1 pacyETHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33/1a4d C SIBHO
3a1aHHON (PU3UYECKON MOJIETBIO, MTO3BOJISIONINE IPUMEHSATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK M MHTETpUpYsl 3HAHUS W3
pa3HbBIX pa3neinoB. /[ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISFOTCS 3aJlaHUs Ha
OO0BSICHEHHE NPOTEKaHUs (PU3NYECKUX SBICHUM M TPOLIECCOB B OKPY’KaIOLIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOW MOAENU IS CUTYald MPaAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanuamu DI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OO€eCIedyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEHb Kypca
(bu3KMKN HA YPOBHE CpeaHEro o01Iero 00pa3oBaHus JOJMKEH U3YYaThCsl B YCIOBUAX
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 yUYEHHYECKUX MPaKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHOe 00opyaoBaHue GOpPMUPYETCS B  COOTBETCTBUHU C
OPUHIMIIOM MHHMMAJIbHOW JIOCTATOYHOCTH H  OOECIEYMBAET TOCTAHOBKY
NEepEUYNCIEHHBIX B TporpaMme T0 (U3WKE KIFOYEBBIX JAEMOHCTPALUN IS
UCCIICZIOBAHUSA  M3y4yaeMbIX SIBICHUA W  TIPOIECCOB, OMIMPUYECKHX 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 oOydarommxca. TemMaTH4ecKHue KOMIUIEKTbI
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 (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

o (opmupoBaHne uHTEpeca M CTPEMJICHHS OOYYaIOIIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE HMX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (HOPMUPOBAHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3ylibTaTa H3Yy4YCHHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (QopMupoOBaHUE TPENCTABICHUNA O PONH (PUBUKU NI PA3BUTHUSA APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTxkenue HTUX Lenei obecrneyrnBaeTcsl pelieHueM CIeIyIomuX 3a1ad B

npoliecce u3y4eHust Kypca QU3NKU Ha YPOBHE CPEHEro 0011ero 00pa3oBaHus:



e TpuoOpeTeHHE CHUCTEMBI 3HAHUM 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (DM3UKY, OAJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY W
AJIIEMEHTHI aCTPOPHU3UKH;

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

e OCBOGHHE CIIOCOOOB pEIIEHUS PAa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
busnueckoil MOJENbl0, 3a/ady, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3iaHue PU3NYECKOr MO, aJICKBATHON YCIIOBUSAM 3a/1a4K;

e TMOHMMaHHE (HU3MYECKUX OCHOB M MPHUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS Ha OKPYKAIOIIYIO
cpeny;

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

e CO3JaHME YCIOBUHN IJI Pa3BUTHUS YMEHHUH 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 xnmacce — 68 yacoB (2 yaca B HEJEIIIO).

[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 HAYYHOT0 TO3HAHUSA

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

MopenupoBanue (QpuU3MUECKUX SBICHUNA W TporieccoB. HaydHbple THITOTE3BI.
du3NYecKUe 3aKOHBI M TEOPUHU. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBUSL.

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

Jlemoncmpayuu

AHasnoroBeie ¥ HHUGPOBBIE HU3MEPUTENIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JIATUYMKU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemelienre, CKOpOCTb (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTb) WU
YCKOpPEHUE MaTepUaIbHONM TOYKH, UX MPOEKIMU HA OCHU CHUCTEMBI KOOpJWHAT.
CrnoxeHune nepeMeIeHnil U CIIOKEHUE CKOPOCTEN.

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

CBobomHOe mazieHne. Y CKOpeHrue CBOOOTHOTO MaICHUS.

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

TexHuueckne yCTpPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JIBH)KEHUE CHAPSA0B, LIEMTHbIE U PEMEHHBIE MTEpeaayn.

Jlemoncmpayuu

Mopenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUUYECKUX XapaKTEPHUCTHUK
JBHKECHMUS.

[IpeoOpa3zoBaHue ABUKEHUHN C UCIIOIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM MIPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOIHOTO MaCHMUS.

Hanpasnenue ckopoct npu ABUXKEHUU 11O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydyeHne HEpaBHOMEPHOIO ABHKEHHUS C LEIBIO ONPENEIEHNU MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, IPOUIACHHBIMU TEJIOM 34
IIOCJIEOBATEIbHBIE PAaBHbIE IPOMEXKYTKH BpPEMEHHM IPU PaBHOYCKOPEHHOM
JNBH)KEHUH C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS MIapyKa B BI3KOU KHIKOCTH.

N3yuyenue nBuxeHus Tela, OpOIIeHHOTr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun ~ otHocurenbHOCTH  ['anmmnes. Ilepewii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUT MaTepUagbHOM TOUKU. TpeTuid 3aKkoH HbroTOHA U1 MaTepualibHbIX 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 CKOJIbKEHUsSI U cujia TpeHus nokos. KoagduimeHnt tpeHusi.
Cuna conpOTUBIICHUS NPU IBUKECHUY TEJA B )KUIAKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE IBHKEHUE a0COIIOTHO TBEPAOTO TENA.

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

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: NOALIUITHUKH,
JBUKEHHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIUN.

CpaBHEHHE MacC B3aUMOIEHCTBYIOIINX TEN.

Bropoii 3akon HprotoHna.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMaIIHH.

Hesecomocts. Bec Tena npu yCKOpeHHOM MObEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenue nBuxeHs: Opycka 1o HaKJIOHHOW MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIINX B MNPYXKHUHE U
PE3HOBOM 00pas3Iie, OT ux AchopMalltH.

HccnenoBanne ycinoBUM paBHOBECHS TBEPAOrO TeENA, HUMEKOLIEr0 OCh
BpallICHUSI.

Tema 3. 3akonvl coxpanenus @ mexanuke

Nmiynbc MarepuaibHOM TOUKHM (TeNa), CHUCTEMbl MaTEPHAIBbHBIX TOYEK.
NMnynbc cuinbl U U3MEHEHUE HMMITYJIbCAa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE IBMXKEHUE.

PabGora cuibl. MOIITHOCTH CHJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUKU. Teopema 00 HU3MEHEHHUH
KMHETUYECKON SHEPIUH.

[ToreHunanbHas DHEPrusl. [ToreHunanbHas DHEPTUs yIpyro
nebopMmupoBaHHOM — mpykuHbl. [loTeHnumanbHast dSHeprus Tena  BOJIU3U
MIOBEPXHOCTH 3EMIIH.

[ToreHnuanbaple WM HENOTCHIMAIBHBIE  CHJIBL. CBsi3b  pabOTHI
HETOTCHIMAJIBHBIX CHJI C M3MEHECHHEM MEXaHWYECKOM JSHEPruy CHUCTEMBbI TeEIl.
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 YHEPTUHA B KHHETUYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3yyenne abCOMIOTHO HEYNMPYroro yaapa C MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MaTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIbI ¢ U3BMEHEHUEM MEXaHMUYECKON dHEpruu
TeJla Ha MPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Pa3znen 3. MosekyasipHas ¢pu3suka 1 TepMOANHAMMKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHbBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KMHETUUECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aHMOJICMCTBUSL YacCTHUI] BellecTBA. MoJenu CTpOEHUs Tra3oB, XUIAKOCTEH U
TBEPABIX TEN U 00BICHEHHUE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosekya. KonnuectBo BemectBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ m3mepenue. lllkana temnepaTtyp
Llenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYISIPHO-
KMHETUYECKOW TEOpHM HJIeaJhbHOTO Tra3a. AOCOMIOTHAas TeMmIeparypa Kak Mmepa
CpEIHEH KWHETUYECKOW SHEPrMU TEIUIOBOrO JABMXKEHMS dYacTtull rasa. l[llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knanenpona.
3akoH JlanbToHa. M3omponecchl B HACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHrWe H3OMPOIECCOB: H30TEpPMa, H30X0pa,
nu3obapa.

TexHuueckue YCTpOWCTBA W IPAKTUUECKOE TNIPUMEHEHHE: TEPMOMETP,
OGapomerp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHMUIA.

OmnbiTel 0 TP GY3UM KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOT'O IBHUKEHUS.

Mogens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJIEHCTBHUS.

Mopenb, WITIOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSIHUSI HJICAIBHOIO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopuule pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEpPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX1y apaMETPAMU COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoOUHAMUKU

TepMoguHamuueckas cucrema. BHYTpEHHSSI 3HEPTUs TEPMOAWHAMUYECKOU
CUCTEMBI U cioco0bI €€ n3meHenus. KonnuecTBo TEIOTH U pabora. BHyTpeHHsIs
SHEprus  OAHOATOMHOIO  HJACAJIBHOrO  rasa. Buael  temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIyUYCHHE. YJelbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TEMmn0Th Npu TeIionepeaaye.

[Tonsitue 00 ammabatHom mpomecce. [lepBbiii 3aKOH TEPMOIWHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
UHTEpIpeTanys padboTkl rasa.

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

TemioBble  MamuHbl.  [IpyHOMOBI ~ JEUCTBUA  TEIUIOBBIX  MAIIIKMH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KosddunueHnt mnomae3Horo
nevictBus TerioBod MamwuHbl. [ukn KapHo u ero koaduimeHT mojae3Horo
JENUCTBHS. DKOJIOTHYECKHE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHudyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOPaHMsl, ObITOBOW XOJOAWIBHUK, KOHTUITMOHED.

Jlemoncmpayuu

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

N3meHenne BHyTpEeHHEN SHEPruu (TEMIIEpaTyphl) Tea Mpu TeIuionepeaaye.

OnpiT 1O anuabaTHOMY pacCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenne yaenbHON TETUIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Dazoswvie nepexoonl

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

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiioB. JKunkue kpucrtamibl. CoBpeMeHHbIe Marepuaibl. [lnaBnenue u
KpUCTaJIM3anus. Y aeiabHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEIIOBOTro OanaHca.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJOTHU TMOJTYUYECHUS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MaPOB.

Kunenue rpu nmoHUKEHHOM JIaBJIICHUU.

Cnoco0bl U3MEpEeHUs! BIaKHOCTH.

Ha6nronenune narpeBanus v 1yiaBiIeHUsT KPUCTATUIMYECKOTO BEIECTBA.

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. [IpOBONHMKM, AUANEKTPUKUA W MONYHPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsiia.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. ToueuHblil 3IEKTPUUYECKHI 3apsia.
OnekTpuueckoe mnone. Hanpsk€HHOCTh 3nektpudeckoro mnons. [IpuHmun



CYyHEpHO3ULIUH HJIEKTPUUYECKUX Toseil. JIMHUKM HanpsKEHHOCTH AJIEKTPUUYECKOrO
OJISL.

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

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: HIEKTPOCKOIL,
ANIEKTPOMETpP, DJEKTPOCTaTHUECKass 3allluTa, 3a3€MJICHHE JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN IPUHTED.

Ilemoncmpayuu

Y CTpOUCTBO U IIPUHIIUIT JEUCTBUSL DIIEKTPOMETPA.

B3anmopelicTBrue Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B DJIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAs 3alUTa.

JIMDJIEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
MJIACTUH, PACCTOSHUS MEXIY HUMH U IUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomoi

N3mepenne 31eKkTpoEMKOCTH KOHIAEHCATOPA.

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

DIJIEKTPUYECKAN TOK. YCIOBUSI CYIIECTBOBAHUS DSJIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 yyacTKa LIETIH.

DNEKTPUUECKOE COIMPOTUBJIEHUE. YIEJIBHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NApaJLIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora oanexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOr0 TOKA.

DNEKTPOABIKYIIAA CHJIAa U BHYTPEHHEE COMPOTUBJIECHUE WCTOYHUKA TOKA.
3akon Oma Jij1st TOJIHOM (3aMKHYTOM) 2JieKTpruyeckoi 1enu. KopoTkoe 3aMbIKaHUeE.

ONEKTpOHHAs] ~ NPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUUECKU TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

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

ONeKTpUYECKMA TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOIUTHUYECKAS JUCCOUALINS. DIEKTPOIU3.



DNeKTpUUeCKU TOK B Ta3zaxXx. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
pa3psa. Monnus. [Liazma.

TexHnueckre yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: aMIIepMeETp,
BOJIbTMETP, pEOCTaT, HCTOYHHMKH TOKA, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUSI, BAKYYMHBIN THO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN U0/, TabBaHUKA.

Jlemoncmpayuu

N3Mepenune cuibl TOKa U HaIIPSKEHHUS.

3aBUCHMOCTh COINPOTUBJICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT IJIMHBI,
IUIOILA/IN MTOMIEPEYHOr0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE MTPOBOAHUKOB.

[IpssmMoe wu3MepeHHue dIEKTPOABMXKYILIEH cuibl. KOpOoTKoe 3ambIKaHHE
rajgbBaHMYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMPOTHUBIICHHUS] METAJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB AJIEKTPOITUTOB.

HckpoBoui pa3psaa ¥ IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

N3yyeHue cMEemaHHoro COeUHEHUS! PE3UCTOPOB.

N3mepeHne 3aeKTpOABMKYILIEH CHUJIbI UCTOYHUMKA TOKA U €ro BHYTPEHHEro
COINPOTHUBJIEHUS.

HaOmronenue snexkTpomusa.

MexnpeamMeTHble CBSI3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocymiecTBIsIETCS C
YU4ETOM COJAEPKATENbHBIX MEXIPEAMETHBIX CBA3EH € KypcaMHU MAaTE€MaTHKH,
OHMONOruH, XUMHH, Teorpaduu U TEXHOIOTUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBIE C W3YYEHHEM METOIOB HAy4YHOTO
NO3HAHMA: SIBJICHHE, HAay4HbI (hakT, TruUmoresa, (pusnueckas BEIWYUHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOAECIMPOBAHNE, MOJIENIb, U3MEPEHHE.

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

buonocus: mexanudyeckoe IBIKEHUE B KUBOW mpupoze, Auddysusi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEIadyH, TEIUIOBOES PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, XKUAKOCTEN WU



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, TMOAIIUIIHUKY, WCIOJIb30BaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJAOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropaHusi, maposasi TypOuHa, OBITOBOM XOJNOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJTyYeHUS] COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIE HAHOMATEpHUaJiOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB,
KCEpOKC, CTpyHHBIN TIPUHTED, DJIEKTPOHArPEBATEIHHBIC IpUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE PUOOPHI, raJbBaHUKA.

11 KUIACC

Pa3znen 4. DinekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[TocTtossHHbIE ~ MarHuThl.  B3auMomeHMCTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bektop MarHMTHOM WHAYKUWH. [IpuHOMO cCyneprno3uiuu
MAarHuTHBIX Moned. JInHnn MarHuTHOW MHAyKUMU. KapTuHa JMHMN MarHUTHOM
WHIYKIHH T10JIS IOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1I0JIE TPOBOAHMKA C TOKOM. KapTuHa JHMHUN WHAYKIUA
MAarHuTHOT'O MOJI JUIMHHOIO MPSIMOTO MPOBOAHUKA M 3aAMKHYTOI'O KOJBLEBOIO
IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTere MpoBOIHUKOB C
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. OJNEKTPOIABIKYIIAS CWJIA MHIYKIHHA. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanes.

BuxpeBoe »3yekTpudeckoe mojie. IDJIEKTPOABMXKYIIAs CHJIA UHIAYKIUH B
IIPOBOJIHMKE, JBWKYLIEMCS IIOCTYIIATEIBHO B OJJHOPOJIHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTE.  SIBJIEGHME CaMOMHIYKUMU. OJIEKTPOABIKYLIas Ccuia
CaMOMHIYKIIAH.

DHEeprusi MarHUTHOI'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTapPHBIX
YaCTHULl, UHAYKIIMOHHAs 11€Yb.



Jlemoncmpayuu

OmneIiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOr'O MyYKa MArHUTHBIM TOJIEM.

JIuHWY UHIYKIIMYM MAarHATHOTO MOJIS.

B3aumoperictBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cwiibl JIOpeHIa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHrE 3EKTPOMAarHUTHOM UHIYKIIUY.

[IpaBuio Jlenna.

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

SIBneHre caMOUHAYKIHUU.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol

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

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

Konebarensubrit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KOJICOAHWS B
UealbHOM KOJIeO0ATeTbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU Konebanusimu. @Dopmyrna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UCATHHOM KOJICOATEThHOM KOHTYPE.

[IpencraBienne 0 3aTyxaronux KojieOaHUSX. BBIHYKICHHbIE MEXaHUYECKUE
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, nepenada U MOTPEOIICHUE DICKTPUUECCKOM
SHEPIruM. JKOJIOTMYECKUE PUCKHU TPU MPOU3BOJICTBE 3eKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCEHEBHOM JKU3HHU.

TexHuueckne yCTpOHCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTI0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxaromux KoieOaHui.

WccnenoBannie CBOMCTB BBIHYXICHHBIX KOJICOAHMIA.

Hab6mronenne pe3onanca.

CB0oOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHHST OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOaHMIA.

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 31eKmpoOMaCHUMHbLE BOIHbL

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

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

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3JYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomarautHoi BonHe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, Mospu3anus, 1upakuus,
unTepdepenuus. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHBIX BOJH. [IprMeHEeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBS3H U TeNEBUAEHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAOIIEH CPEIbI.

TexHuueckne ycTpoicTBA M MPAKTHYECKOE IMPUMEHEHHE: MY3bIKaIbHBIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBas JIMAarHOCTHKAa B TEXHUKE M MEAMIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pazoBanue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MTPOJOIBHBIX BOJIH.

Kone6mromeecs T€10 Kak HCTOYHUK 3BYKA.

Habumtoienue oTpaskeHust 1 MpenoMICHUsS MEXaHUUECKUX BOJIH.

Hab6nronenune uarepdepeniinu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

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



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX ~ BOJIH: OTpaXxCHUE,
peOMIICHHE, TTOJISIpU3aIus, TUPpaKis, UHTEpPEpeHITHS.

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 MTPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNlb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbId yroja MOJHOIO
BHYTPEHHETO OTPAXKEHUS.

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

CobOuparomie u pacceuBawolive JuH3bl. ToHKkasg suH3a. DOoKycHOe
paccTosiHME M ONTHYecKas cuja TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHui B
coOMparIMX U pacceuBarolux JuH3ax. DopMysa TOHKOU JIMH3BI. Y BEIUYCHUE,
JlaBaeMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WnaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOACHUS MAaKCUMyMOB M MHHUMYMOB B HMHTep(EpeHIMOHHON
KapTUHE OT JBYX CHH(}A3HBIX KOI€PEHTHBIX NCTOYHUKOB.

Hudpakius cBera. JudpakuronHas pemérka. YciaoBUe HAOIIOAEHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM NaJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(QPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
doroamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOIL, TEJIECKON, BOJOKOHHAs
OITHKA, MTU(PPAKITMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHrue. Mojenb CBETOBOAA.

WccnenoBanre cBOWCTB M300paKEHUH B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIECKOIIA.

Habmronenue natepdepeHnm cBera.

Hab6nronenune nudpakimm ceera.

Habmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ TOMOUIBIO ITPU3MBL.

[Tony4yenue cnekTpa ¢ MOMONIbIO AU(PAKIIMOHHON PEIIETKH.

Hab6nronenue nosisipusaiuum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol



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

Pa3nen 6. OcHOBBI CIENUAIBbHOI TEOPUH OTHOCUTEIbHOCTH

I'panunbl  IIPUMEHMMOCTH  KJIACCMYECKOM  MmexaHuku.  I[loctynarsel
CIIEUMANIbHOW TEOpPHUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEWHA.

OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHHU U COKpAICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJIBCOM PEISTUBUCTCKOW YaCTULIBI. DHEPTUs
MIOKOSI.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmuvt K6aHMOBOU ONMUKU

®oronsl. @opmyna [1nanka cBs3u 3HEprUM GOTOHA C €r0 YaCTOTOU. DHEprus
U UMIyJIbC (POTOHA.

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.

TexHudeckre yCTpOWCTBA MU NPAKTHUECKOE MPUMEHEHHE: (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 Pe3epdopra mo paccessHuiO 0 -4acTHIL.
[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 e bpoiinsa. KopnyckynsipHO-BOIHOBOIM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yYEHHE.

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



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

Hab6nronenue nuHeiyaThiX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

Hab6nronenue nuHeiuaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, JOKa3bIBAIOIIHUE CIOKHOCTh CTpPOEHHsA snapa. OTKphITHE
paanoaktuBHOocTH.  OmbiTel  Pesepdopna mo  ompedeneHuro  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 MO3UTPOHHBIA Oera-pacnan. ['amma-
U3JIy4eHue. 3aKOH PaAuOaKTUBHOIO Pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [led ekt maccol sapa.

SnepHble peakuuu. /leneHue u cCUHTE3 A1€EP.

Anepubiii peaktop. TepmosnepHbii cuHTe3. [IpoOieMbl U MEPCHIEKTUBHI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI SAEPHON YJHEPTE€TUKH.

DOnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtoibl HaOMIOICHUS U PETUCTPALIMU AIIEMEHTAPHBIX YaCTHII.

@yHIaMeHTaJIbHbIE B3aUMOAEHCTBUSA. EMUHCTBO PU3NUeCKOl KapTUHBI MUPA.

TexHuueckne ycTporcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunscona, sipepHslIif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

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

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U aCTPOPUIMKH

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

Bun 3Bé3mHoro nHeba. Co3Be3mus, SpKUE 3BE3BI, IUIAHETHI, MX BHJIHUMOC
JIBIDKCHHE.

ConnHeynas cucTeMa.

Connue. ConHeyHass akTUBHOCTh. McTounuk sHepruu CoyiHIIA W 3BE3.
3BE3/bI, MX OCHOBHBIC XapaKTEPUCTUKH. J[narpamMmma «CHeKTpalibHBIA KJlacC —
CBETHMMOCTB». 3BE31IbI TJIABHOM ITIOCJICAOBATCILHOCTH. 3aBHUCHMMOCTh «Macca —
CBETUMOCTB» JJIsI 3BE3]l TJIABHOM IOCIIEIOBATEIILHOCTH. BHYTpeHHee CTpoeHHE



3B&311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodonuu ConHua u
3BE3/1. DTaIbl )KU3HU 3BE3I.

Mineunbiii IIyts — Hama I'anaktuka. Ilonoxkenue m aBwxkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B AApax
rajgakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3peiBa. PemMkTOBOE M31y4YeHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraramakTuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus

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

HaoOmronenus B Teneckon JIynsl, miianer, Mieunoro Ilytu.

Oo0o0maroniee MOBTOPEHUE

Ponp ¢Qusuku W acTpoHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIMAILHON M ATUYECKOM cpepax AesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PUBHKHU
U aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTUHE MHUpPA, POJb PU3NYECKON TEOPHUH
B (OpMHUpPOBAHUM TMPEJACTABICHUN O (U3NYECKON KapTUHE MHUpa, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIEHUN O PUPO/IE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 11 kiacce ocymecTBisieTcs C
YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MATEMAaTHUKH,
Omoyoruu, XuMuH, reorpadui U TEXHOIOTHH.

Mesicnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (pakT, rumores3a, (u3MUecKas BEIWYWHA, 3aKOH,
Teopus, HaOII0ICHNE, SKCTIEPUMEHT, MOJCITMPOBAHNE, MOJIETh, H3MEpPEHHE.

Mamemamuxa: pemieHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXIECTBO, BEKTOPBl M HUX IPOEKIMHA HA OCU KOOPAMHAT, CJI0KEHHUE BEKTOPOB,
NIPOU3BOJIHBIEC JJEMEHTApHBIX (YHKIHM, MNpPU3HAKA TOJ00US TPEYroJbHUKOB,
OTIpeIeNIeHHE TUIOMIAIN TIOCKUX Puryp u oobEma Ter.

buonoeusa: snexTpuueckwe SBICHHS B JKHUBOM MPUPOJE, KoJeOaTeIbHBIC
JBW)XKEHUS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PEIETKHU, CHEKTpaTbHBIN
aHau3.



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

Texnonocua: nWHWUM BJEKTpoNepenady, TEHEPATOp MNEPEMEHHOTO TOKa,
3JICKTPOJBUTATEIb, WHIYKIMOHHAS II€4b, padap, PaauONpPUEMHHUK, TEIEBU30D,
anTteHHa, teinedoH, CBY-meub, NMpOEKIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coiHeYHas 6arapes.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yuebHoro mnpenMera «®du3nuka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus (6a30BbIi YPOBEHb) MOJDKHO OOECIECUUTHh JOCTIKEHHE CIEHYIOIINUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npeaMera «Dusmka» JT0JKHbI
OoTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOACTBOBATHCSA
c(hOpMHUpPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpMEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM ILEHHOCTSIM POCCHICKOro 0OIEeCTBa, PACHIMPEHHE >KU3HEHHOTO
OTBITA W OMbITA AEATEILHOCTH B MPOIIECCE peali3allii OCHOBHBIX HampaBiIeHUN
BOCITUTATEJILHOU JIESITEIbHOCTH, B TOM YKCJIE€ B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb IPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOI' 0 4JIeHA POCCUIMCKOr0 OOIIECTBA;

MPUHATHE  TPATUIHUOHHBIX  OOIIECUYETOBEYECKMX T'yMAaHUCTHUYECKUX U
JEMOKPATUUECKUX I[EHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEILHOCTh B MHTEPECAX TIPakJAaHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTENbHOM OpraHu3aluy;

YMEHHE B3alMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAaMHU B COOTBETCTBUHU C
uX (QYHKIIMSAMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh POCCHNCKON rpaXX JaHCKOMN VJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00s1acTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHHUS,

CIIOCOOHOCTH OIICHMBATh CUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEeATETbHOCTH YYEHOTO;

OCO3HaHHE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHA:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (u3n4ecKoi Hayke;



5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K pa3iuuHbIM cdepam mnpodhecCUOHATBHOU JeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOW, YMEHHE COBEPIIaTh OCO3ZHAHHBINA BHIOOP
Oymyriei mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHHUIO B 00JIaCTH
(bU3UKHM 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 [eJIeH YCTOMYNBOI'O Pa3BUTHS YEIOBCUCCTBA;

pacIIMpEHUEe OIbITa JEATCIBHOCTH DKOJOTHYCCKOM HAIpPaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAaHUH 10 (PHU3HKE;

7) HEHHOCTH HAYYHOT0 MIO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (YH3UICCKON HAYKH;

OCO3HAHHME I[EHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3YYCHUS  (U3MKH  OCYIISCTBIATH  NPOSKTHYHO M HCCIEAOBATEIbCKYIO
NEATENBHOCTh HHIWBHUIYAIBHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE yUeOHbIE HeiCTBHUS
Ba3oBble JJornueckue AeicTBHA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNATh LENU ACATEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JIOCTHKECHUS,
BBISBJISAITH  3aKOHOMEPHOCTHM UM IPOTHUBOPEUMS B  PacCMaTpUBAECMbBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHaIM3a UMEIOIIUXCS
MaTEpHAbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKHU MOCIICACTBUIN AEATEIbHOCTH;
KOOPJAVMHUPOBaTh U  BBHIMIOJHATH pabOTy B YCIOBUSX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUU KU3HEHHBIX TTPOOIEM.
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 pEelIeHHs 3a1ad (U3MUECKOr0 COJEp)KaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHUS,

BIAJICTh BHJAMH JCATEIHHOCTA IO TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETallii, MPeoOpa3OBaHUI0 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 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, MPEIaraTb OpUTrHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MIPOOJIEMBI U 33J1a4UH, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHIS.

Pabora ¢ undpopmaumeii:

BJIQJICTh HAaBBIKAMU TOJyYCeHHUS WH(pOpMaIruu GU3HIECKOro COACpKaHUS U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIHLHO OCYIIECTBIATh IOWCK, aHAJIM3,
CHUCTEMaTH3aIMI0 W HMHTEPIPETAui0 WHPOPMAIMK PA3IUIHBIX BHIOB W (OpM
IIPEICTABIICHUS;

OILICHUBATh JIOCTOBEPHOCTH UH(POPMAIINH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUW B PENICHUU KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3aa9 ¢ CcoOMoJieHHeM TpeOOBaHUN OPrOHOMHKH, TEXHHUKH O€30IaCHOCTH,
TUTUEHBI, PECYpCOCOEpPEeKEHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
uH(GOpMAIIMOHHON 6€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOrO COJACpKAHUS B PA3IUYHBIX (opMarax ¢
y4€TOM Ha3HauYeHHs WH(OOPMAIIUHU U 1IEJIEBON ayTUTOPUHU, BBIOUpAsi ONTUMATbHYIO
dbopMy Tpe/icTaBIeHUs U BU3yaJIU3aIUH.

KoMMyHuKaTHBHBIE YyHUBEpPCAIbHbIE Y4eOHbIe 1eiiCTBUS:
OCYIIIECTBJIATH OOIIEHNE Ha YPOKaxX (PM3UKH U BO BHEYPOUHOU JEATEILHOCTH,
pacro3HaBaTh NPEINOCHUIKM  KOH(MIUKTHBIX CUTyalludi W CMsrdath
KOH(DJIMKTHI;



pa3BEéPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboTHI;

BBIOMpATh TEMAaTHKy W METOJbI COBMECTHBIX JCUCTBHHA C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOXKHOCTEH Ka)KJIOTO YJICHA KOJUICKTHUBA;

NPUHAMATh  IIETM  COBMECTHOM  JICATEIBHOCTH, OPTraHW30BBIBATH U
KOOPJIMHUPOBATh JCHCTBUSA MO €€ TOCTH)KEHHUIO: COCTABJIATH IUIAH JICHCTBHIA,
pacrpeneNiarth poiau ¢ y4€TOM MHEHHH YYaCTHUKOB, OOCYXIATh PE3YJIbTAThI
COBMECTHOH paboTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJAOr0 yYacTHMKAa KOMaH/bI B
001K pe3yNbTaT 10 pa3paboTaHHBIM KPUTEPHUSM;

npeajiaraTh HOBBIE TIPOCKTHI, OICHUBATh HJEH C TIO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYILECTBJIATh ITO3UTHBHOE CTPATErHYECKOE IIOBEJACHHE B Pa3jIMYHBIX
CUTYAIUsX, IPOSABIIATH TBOPUYCCTBO U BOOOpAKCHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe 1eliCTBUA
Camoopranusanms:

CaMOCTOSITETILHO OCYUIECTBIISTh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(U3MKKM W acCTPOHOMUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSITEJIHO COCTABJISITh IUIAH PEIICHHUS PACUYETHBIX M KayeCTBEHHBIX
3aj1a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON PabOThI ¢ yU€TOM MMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U IPEATIOYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacIIMpATH paMKH Y4EOHOIO MPEAMETA HA OCHOBE JIMYHBIX PEATIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIUIMA B 00JACTH
(U3HKH, TOCTOSHHO TIOBBIIIATH CBOM 00pPa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABbIKAMM  TIO3HABAaTEIbHOM  peduiekCuu  Kak  OCO3HaHUS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pepiieKCUU JIJIsl OLIEHKU CUTYyallMH, BBIOOpa BEPHOI'O
peuieHus;



YMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO MPUHUMATh pPEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHUBBI W apryMEHTHl APYTHX TMpPU aHAIW3E€ pe3yIbTaTOB
NeSITeNbHOCTH;

MPUHUMATH ce0sl, MTOHUMAast CBOM HEJOCTATKHU U JIOCTOMHCTBA;

MpUHUMATh MOTHUBBI W apTyMEHTBhl JPYTHUX TPU aHalM3€e pe3yIbTaToB
NeSITEeNbHOCTH;

NPU3HABATH CBOE MPABO ¥ MPABO JIPYTUX Ha ONMTHOKH.

B mporiecce qoCTHXEHHST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS TMPOTPaAMMBI
no ¢u3MKe IJI1 YPOBHSA CcpeaHero oOmiero oOpa3oBaHUsA Yy OO0y4YarOIIUXCS
COBEPIICHCTBYETCS AMOIIMOHAIIbHBIH WUHTEJUICKT, TPEeIOoJIararo A
c(hOPMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B c€0€;

caMOpeTyJIMPOBaHUs, BKIIIOUYAIOIIET0 CAaMOKOHTPOJb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBAaThHCA K
AMOIIMOHAJILHBIM U3MEHEHHSIM | TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHHIO IETH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMCHHE JCHCTBOBATH HMCXOAS W3 CBOMX
BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €0 TIPU OCYIIECTBICHUHM OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX HaBBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koniy obyuenuss B 10 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMHUPOBAHHOCTH y O0YHAIOIIUXCS YMEHHM:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOU AEATEIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHMUS] M3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHalibHasi TOUKa, MHEpIMaNbHAsl cUCTeMa OTCU€Ta, adCOIFOTHO TBEPIOE TEJO,
WJCANTbHBIN Ta3, MOJEIA CTPOCHHUS Ta30B, KUAKOCTEH W TBEPABIX TEN, TOYCUHBIN
AJIEKTPUYECKUH 3aps]l IPU PEIICHUU PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



AJEKTPOAMHAMUKHU:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHUE, CBOOOJHOE TaJ€HUE TeJ, ABMKEHUE IO OKPYXHOCTH, HHEPIUS,
B3auMozencTBre Tei, nuddys3us, OpPOyHOBCKOE IBIKEHHUE, CTPOCHUE KUJIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMa TeJ MPU HAarpeBaHUM (OXJIAXKIECHUH), TETIJIOBOE
paBHOBECHUE, UCIAPEHHUE, KOHAECHCALMS, TUIABJICHUE, KPUCTAIIM3AalUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCyJlle, CBSI3b MEXKAY IapaMeTpamMu COCTOSIHUS Tra3a B  HM3OIPOLECcCcaXx,
AJICKTpHU3AIUS TEJl, B3aUMOJICHCTBHE 3apsJIOB;

OIMHUCHIBATh MEXAHWUYECKOE JIBI)KEHHUE, WCIOIb3ys (U3UYECKUE BEITUYUHBI:
KOOpJAWHATa, MyTh, MEpEeMEIIeHHne, CKOPOCThb, YCKOpEHHEe, Macca Tela, CHIIa,
UMITYJIbC Te€J1a, KMHETHUYECKasl dHEPTHs, MOTCHIMaIbHAas YHEPrys, MEXaHUYeCKasl
paboTta, MeXaHWYECKas MOIIMHOCTh; IIPU ONKHCAHWW IMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICIT HCMOJB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS M CIAUHUIIBI,
HAXOJIUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEJUYWHY C JIPYTHUMHU
BEJIMYMHAMM;

ONMUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEIMYMHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeIHss
KHUHETUYECKasi SHEPTUsl XaOTHUECKOTO JABMIXKEHHSI MOJIEKYJI, CpEIHEKBaIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSA SHEprusi, padora rasa,
KOP(OPUIMEHT TMOJE3HOr0 JEUCTBUA TEIJIOBOIO JBHUraTesis; MPU OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3MUYECKUH CMBICT HCIONB3YEMBIX BEIUYHH, UX
000O3HaYeHUsT U CIUHMIBI, HAXOJUTh (QOPMYJbI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
SIBJICHUS (TIPOIIECCHI), UCTIONB3Ys (DM3NYECKUE BEITUYMHBI: DJICKTPUUSCKHUA 3aps/,
AJIEKTPUUYECKOE MOJIe, HANPSXKEHHOCTD MOJISI, TOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
Py OINUCAHUM TPABWIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIHOIb3yEeMbIX
BEIIMYMH, WX OOO3HAYCHUS W CIUHUIILI;, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHEC
TaHHYI0 (U3HUYECKYIO BEIMYUHY C IPYTUMH BETMUNHAMU;

aHATM3UPOBATh (PUBUUYECKHUE TMPOIECCHI U SBICHUS, UCTONB3Ys (PU3nIecKue
3aKOHBI U MIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUs MMIIYJbCa,
NPUHIUI CYTEPIO3UIIUA CUJI, TIPUHIIUI PABHONPABUS HHEPIHUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPIUU TEIJIOBOIO JBMXKEHUS MOJEKY C
a0COJIIOTHOM TeMIlepaTypol, MEpPBbIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHCHHUS
AJIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3ToM pa3audaTh CIOBECHYHO
bOpMyJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHUE U YCIOBUS (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPUHIMIBI JEHCTBUS MAalllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMNCTB; pa3auyarh YCJIOBHS UX O€30MaCHOrO MCIOJIb30BAHUS B
TIOBCEJIHEBHOM >KU3HU;

BBITIOJIHATDh DKCIIEPUMEHTHI TI0 MCCIEOBAaHUI0 (U3UYECKUX SBICHUN U
MPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MPU 3TOM
dbopmynupoBaTth TpoOJeMy/3agady M THUIOTE3y Y4eOHOro OSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO O0OpYJOBaHUS, MPOBOJIUTH OMNBIT H
(dbopMyIHpOBaTh BHIBOIBI,

OCYUIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUYECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHS M HCIOJIb30BATh HM3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUIA;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (DU3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yJbTAThl IMOJTYUYCHHOM 3aBUCUMOCTH (DU3WUECKUX BEJIUYHH B
BUJI€ TaOJIUIl U TPaUKOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOr0 Tpyda MPU MPOBEACHUU HCCICAOBAHUM B
paMKax ydeOHOro DKCIEpUMEHTa, Yy4eOHO-HUCCIENOBATEIbCKON W IMPOEKTHOU
JEATETLHOCTA C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000Opy1I0BaHUS;

pemarh pacu€THble 3a7a4d C SBHO 3aJlaHHOM (U3UYECKOW MOJIENbIO,
UCTIONB3YS (PM3MUECKHE 3aKOHBI U MPUHIIUTIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4u
BBIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3NUECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIE N1 €€ pEIIeHUs], MPOBOAUTh PACU€Thl M OIEHUBATh PEATHHOCTH
MIOJTYICHHOT'0 3HAYCHUSI (PU3NUECKON BETUINHBL

peniaTh Ka4eCTBEHHbBIE 3a/1au: BHICTPAUBATh JOTUUECKU HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3UYeCKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTaBIICHNs Y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAIIUH, TTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyIaeMyr0 HHGOPMAITHIO;

MIPUBOIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpPA, B PAa3BUTHE
TEXHUKU U TEXHOJOT UM,

MCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUTst obecriedeHus: 6e30MacHOCTU MPU O0paIeHUH ¢ TPUOOpaMHu M TEXHUYECKUMHU
YCTPONCTBAMU, VISl COXPAHEHUS 3JI0POBbS M COOIIOJEHUSI HOPM IKOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIEeH Cpelie;



paboTaTh B TpYyIIE C BBHINOJHEHWEM PA3JIUYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYyNNbl, PAIMOHAIBHO pacHpeneisTh OOSI3aHHOCTH U
IUTAHUPOBATH JIEATETLHOCTh B HECTAHJAAPTHBIX CUTYAIUAX, aJIEKBATHO OLIEHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIINBI B PEIICHUE paCCMaTPUBAEMOI MPOOIJIEMBI.

K konmy obyuenuss B 11 kjacce mpeamMeTHbie Pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCSA YMEHUM:

JIEMOHCTPUPOBATh HA TMPUMEPAX pojib U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAYYHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TMPAKTUYECKOW AESITENIbHOCTU JIOJEH, IEIIOCTHOCTh M €IMHCTBO
bu3nuecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS W3YYEHHBIX (QU3NYECKUX MOJIENECH:
TOUEYHBIN ANEKTPUUECKHUI 3apsi, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, SiFCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOI'O Sijpa NP PEIIeHUH (HPU3NYECKHUX
3azay;

pacro3HaBaTh (PU3HUECKUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKH: DJICKTPUUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJICUCTBUE
MarHuTOB, JJEKTPOMArHWTHAs WHAYKIWSA, JIEHCTBHE MArHUTHOTO TIOJNS Ha
NPOBOAHUK C TOKOM M IBWKYIIUKCS 3apsij, JJICKTPOMarHUTHBIC KOJICOAHUS |
BOJIHBI, NPSIMOJIMHEWHOE pAaCIpOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIIEHUE,
uaTepdepennmsi, audpaknus W TOIIPU3ANUS  CBETa, JHUCIEPCUS CBETa,
dbotoanekTpuueckuii 3pdext (porodrddekT), cBeTOBOE NaBiIeHUE, BOSBHUKHOBEHHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJAa, €CTECTBEHHass U HCKYCCTBEHHAas

PaIOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (AJEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYID  MPOBOAMMOCTH  pA3JIMYHBIX  CpeA) W

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YAd (U3UUYECKUE BEIMUWHBI:
JNEKTPUYECKUHN 3apsif, CWIA TOKA, DJIEKTPUYECKOE HANPSKEHUE, DIIEKTPUYECKOE
COMPOTHBIJICHUE, PA3HOCTh MOTEHITMAIOB, AJICKTPOJBIDKYIIAs cuia, paboTa ToKa,
WHIYKIHUST MarHUTHOrO mojs, cuia Awmrmepa, cwia JlopeHua, MHIYKTUBHOCTh
KATYIIKHA, DHEPrusl SJIEKTPUUYECKOrO W MArHUTHOI'O IIOJIEW, MEPHOJ U YacToTa
KoseOaHuii B KoJieOaTeNIbHOM KOHType, 3apsii M Ccuja TOKa B MpoIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJjeOaHui, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUja JIMH3bI, TMPU ONHCAHWH TPABUIBHO TPAKTOBATH (HU3UUECKUI
CMBICJI HCIIOJIb3YEMBIX BEIWYUH, WX OO0O3HAUYCHHS U EAUHHIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JAHHYIO (DU3UYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMUMHAMU;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS U NPOLECCHI, HCIOJIb3Ys
du3nyueckre BEIUYMHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



94acToTa CBETa, PHEPTHUS M UMITYJIhC (DOTOHA, TIEPHOJT MOTypacnaaa, YHEPTUs CBS3H
ATOMHBIX SI7Iep, TPU ONUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSZBIBAIONIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTMMH BEITUYMHAMU,
BBIYHCIIATH 3HAaU€HUE (PU3NIECKOMN BEITUUUHBI;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBIICHUS, UCIONB3Ys (PU3NYECKHUE
3aKOHBbI M MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIbHOIO U MapaJlIeIbHOIO
COEIMHEHUsI MPOBOAHUKOB, 3aKoH Jxoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJIMHENHOIO0 PAaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHeHHE ODWHIITEHHa Mg doTtodrddexra,
3aKOH COXPAHEHUs SHEPrUU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AJIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MacCOBOr0 4HMCia, MOCTylaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacmajia, Mpu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHMIlbl, OOJACTH)
IPUMEHUMOCTH;

OTIPEJIETISATh HAIIPABJICHUE BEKTOPAa MHIAYKIIUM MAarHUTHOTO TOJISI IPOBOIHUKA
C TOKOM, cujibl AMriepa u cuibl JIopeHna;

CTPOMTh UM OIHUCHIBATh H300paKEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO0 (U3UYECKUX SIBICHUN WU
MPOILIECCOB C UCIOIb30BAHUEM TMPAMBIX W KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath TpoOieMy/3agady M TUNOTE3y Y4€OHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI,

OCYIIECTBIISITh MPSIMBIC M KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYUH, TIPH
STOM BBIOHMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHS M HCIOJIb30BaTh HM3BECTHHIE
METO/IbI OLICHKH IMOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIb30BAaHHEM
NPSIMBIX HM3MEPEHHI: TPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUIl U
rpaduKoOB, IeIaTh BHIBOABI [0 pE3yIbTaTaM UCCIEIOBAHMS,

coOJII0/IaTh TMpaBMiia OE30MaCHOTO TPyJa MPHU MPOBEACHUU HUCCIEAOBAaHUMN B
paMKax y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIHCKOH U MPOCKTHOU
JIESITENHHOCTA C MCIIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemiath pacy€THbIC 3a7adyd C SIBHO 3aJaHHOM (PU3MUECKOW MOJEIbIO,
UCTIOJIBb3Ys (PU3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJ1auu
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3MUECKUE BEIUYMUHBI U (OPMYIIHI,



HEOOXOoANMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUETHl U OLEHUBATH PEATbHOCTD
HOJIYyYEHHOr0 3HaUeHUs! GPU3NYECKOMN BETUUNHBI;

pelaTh KaueCTBEHHbBIE 3a/1a4i: BHICTPAUBaTh JJOTMYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXJIECHUH C OMOpOMl Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKUE SIBICHNUS,

UCIONb30BaTh  MpH  pEIIEHMH  y4eOHBIX  3aJady  COBpPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJOTUU I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIIU
U TPEACTaBIICHUS YyUeOHON U HAYyYHO-IIOMYJISIPHOM MH(OpMAaIMH, MOJyYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMYI0 HH(POPMALIUIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MAaIUH, NOPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh yCJIOBUS MX OE€30MAaCHOrO HUCIIOJIb30BAHUS B IIOBCEIHEBHOI
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCTIONb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3WKE B MOBCEIHEBHOW KWU3HU
JUTsl obecriedeHus: 0e30MacHOCTU MpU O0palieHuH ¢ TpUOOpaMHu U TEXHUYECKUMHU
yCTPOWMCTBAMU, IS COXPAHEHUS 3/I0POBbS M COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO
MIOBEJCHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpyHme C BBHIMOJIHEHHEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUTAaHUPOBaTh pPabOTy TPYyNMbl, PAlMOHAIBHO PACHpPENeNiaTh OOS3aHHOCTH U
TUTAaHUPOBAThH JIEATENHHOCTh B HECTAHIAPTHBIX CUTYallUsAX, aJC€KBATHO OIICHHWBATH
BKJIAJ] KQKJIOT0O U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCCMaTPUBAEMO MPOOIEMBI.



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/JIbIl HAYUYHOI'O ITIO3HAHUSA
but6mmoreka [JOK
1.1 o 2
VISHIEA M MOTOIBL HAYHHOTO HOSHARA https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
2.1 K 5
vHeMatiia https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.2 7
Hlunaminca https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHbI COXpaHEHUsI B MEXaHUKE 6 1 1 httns://m.edsoo.ru/7fA 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
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. QJIEKTPOJINHAMUKA

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
MarunuTtHoe noje. DIeKTpOMarHiuTHas 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. KBAHTOBASA ®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
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https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0

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

Uroro no pazaeny

15

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

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

6.1 O6o06maro1iee 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
MIPAKTUYECKOHN AESATEIbHOCTHU JTHOAEH
MexaHnueckoe JBHKEHUE.

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

4 PaBHOyCKOpeHHOE MPSIMOIMHEWHOE 1 bubmmorexa LIOK
JIBYDKEHUE https://m.edsoo.ru/ff0c372e

5 PaBHOMEpHOE NIpsIMONIMHENHOE 1 bub6nmorexa LIOK
JIBIKECHHUE https://m.edsoo.ru/ff0c3620

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

7 JIBr>keHME MaTepHAIIbHON TOUKH 11O 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/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNHepuuanbHble CUCTEMBI OTCUETA.
Ilepseiii 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

bu6mmoreka [IOK

d cynepriosuin cuit. Bropoii ?aKOH https://m.edsoo.ru/ff0c3be8
Herotrona niis MarepuaibHOU TOUKH

10 Tperuit 3axkon Herotona s 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 ynpyroctu. 3akoH ['yka. Bec bubmuotexa LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kospduument tpenus.

13 Cuna cznpomBnefnqzl fpn HBI:S(CHHH bubmmorera [JOK

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

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubmuorexa [JOK
MowmenT cuisl. [1neqo cunbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
NMnynbsc MaTepualbHON TOYKH,

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

16 KuneTtnueckast sHeprusi MarepuaibHONR bubnmnoreka [JOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KHUHETHUYECKON IHEPrun

17 [loTeHnmanbHas 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

[ToreHunanbHas SHEPrus ynpyro
ne(OopMUPOBAHHOMN TPYKHUHBI.
[ToreHnmanbpHas YHEPTUs Tena BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

IToreHuManbHbIe U HETIOTEHIUAIbHBIE
cuiibl. CBsA3b paboThI
HENOTEHLHUAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPIUU CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW
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
Bemectra. [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 TeMrepaTypa Kak Mepa
26 CpeHEl KHUHETUYECKOM dHEPIUU bu6muotexa [IOK
JBHKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3axon [lanpToHa. I'a30BEIC 3aKOHBI
JlabopaTopHas pabota
28 «HMccnenoBanue 3aBUCUMOCTU MEXIY
rnapamMeTpamu COCTOSIHUSI
pa3peKeHHOT0 Tra3a
29 H3omponecchl B uealbHOM ra3e U X bu6mmoreka [IOK
rpaduueckoe MpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOAMHAMUYECKOU CUCTEMBI U
30 criocoObI e€ m3meHeHus. Konnuectso bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJEATbHOTO
raza
bu6mmoreka [IOK
31 Brytet Terutonepesa https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTh 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 HeobpatumocTs miporieccoB 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/ tenmoBoi

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
¢usuka. 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
Teépnoe teno. Kpucramiueckue u
42 amop(HbIe Teaa. AHU30TPOIHS bu6muotexa LIOK
CBOMCTB KpucTaJIOB. 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 b 0
DABHCHHE TCILIOROTO baiatica https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Teil. DIEeKTPUIECKUN 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
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3apsioB

[IpoBOAHUKY, AUINEKTPUKHU U

bu6mmoreka [IOK

46 MTOJIYIIPOBOIHUKH. 3aKOH COXPAHECHHS
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
B3aunmoneiicTBue 3apsioB. 3akoH
47 Kynona ToudeuHbli 35IEKTpUUECKUH bubmorera [JOK
y p https://m.edsoo.ru/ffOc6ced
3apsn
Harpsik€HHOCTB 27€KTPUYECKOTO
48 nonst. [IpuHuun cynepno3uuuu bubnuoreka [IOK
AIEKTPUUECKUX MOJIEH. JInHNK https://m.edsoo.ru/ff0c6df2
HaNpsI)KEHHOCTH
Pabota cuit 31eKTpOoCTaTHIeCKOro
49 nons. I[Torerrman. PasHocts bubmorexa LOK
’ ) https://m.edso0.ru/ff0c6f00
MTOTEHITHAJIOB
[IpoBOTHUKY W TUAJIEKTPUKH B
50 :-mpeK OCTaTHYECKOM HT;)I.:IG buGmorexa [IOK
i ' https://m.edso0.ru/ff0c7018
JlunnekTpudeckasi IPOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnexkrpoémkocTh. KonaeHncaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHAEHCATOpa. DHEPIUA 3apsKEHHOT O bubmnorexa [OK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTopHas padora "HM3mepenue
AJIEKTPOEMKOCTH KOHIeHcaTopa'
[IpuHUUMI neicTBUA U IPUMEHEHHE
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 i
ydacTka Ienu

56

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

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxkoyns-Jlenna

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

58

3akon Oma 1151 MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune D/IC nuctouyHnka ToKa u
€r0 BHYTPEHHETO COIIPOTHBIICHUS

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

59

DJEKTPOHHAS] TPOBOAUMOCTH TBEP/IBIX
METAJLUIOB. 3aBUCUMOCThD
COINPOTHUBJICHHS METAJLIOB OT
Temmeparypbl. CBEpXIpOBOANMOCTh

60

DNeKTpUYeCKUil TOK B BaKyyMe.
CBOHCTBA 2NEKTPOHHBIX ITyYKOB

61

[TonynpoBOJHHUKH, X COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
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

DIEKTPUYECKHI TOK B pacTBOpax u

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOIIUTUYECKAS TUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIn3
DNEeKTpUYEeCKUi TOK B ra3ax.

63 CamMocTosTeNnbHBIN U 1 bu6muotexa LIOK
HECaMOCTOATENIbHBINA pa3psal. MomaHus. 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 Cpelax»

67 PesepsHelii ypok. KonTposiabsHas 1 bub6nmorexa LIOK
pabora o Teme "IneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepaHblil ypok. O0oOmiaromuii ypok 1 bubmmoreka [IOK
no temaMm 10 xnacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KITACC

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

1 B3auMoJieiicTBUE. MarHuTHOE TOJIE. 1 bubnuorexa [JOK
Bekrop MmarHuTHOM MHAYKUUH. JIMHUA 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 MAarHUTHOTO I10JIS Ha
IIPOBOJHUK ¢ TokoM. Cuita Amnepa.

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

JleiicTBME MAarHMTHOTO TOJIS Ha

5 JBUKYIYIOCS 3apSKEHHYIO YACTHILY. 1 bu6muoreka LIOK
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
https://m.edsoo.ru/ff0c9ac0
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uHaykuuu Papanes

JlaboparopHast paboTa
«HccaenoBanue ABICHUSA
AIIEKTPOMArHUTHON MHIYKIIUNY

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

NHnykTUBHOCTD. SIBIICHHE
camouHykiuu. 9J1C caMOMHAYKIINN.
DHeprusi MarHUTHOTO TOJISI KAaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

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

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

10

O6o06maromuii ypok «MarHuTHoe
noJie. DIeKTPOMArHUTHAS UHIYKIIUS

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

11

Kontponbhas paboTa no teme
«MarnuTHoe moie.
DNEeKTpOMarHuTHasT UHIYKIUS»

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

KoneGarenbHblii kKoHTYp. CBOOOIHBIE

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



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

15

®opmyna ToMmcoHa. 3akoH
COXPAHEHHUs YHEPTUU B UIE€ATBHOM
KOJIeOaTeIbHOM KOHTYpE

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

16

[IpencTaBieHne o 3aTyXarOIIUX
KoJicOaHusX. BeIHYXIeHHBIC
MexaHn4decKkne Koiebanus. Pe3onanc.
BbIHYKICHHBIE 2JIEKTPOMArHUTHBIC
KoJIeOaHUs

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

17

ITepemennslil Tok. CHHYCOMIAJIbHBIN
IEpEMEHHBIN TOK. MONTHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYJHOE U
JIEHCTBYIOIIECE 3HAYCHUE CUIIBI TOKA U
HaIPSKEHUS

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

18

Tpancdopmarop. [IponsBoacTso,
nepeaaya v norpedieHue
AIIEKTPUUECKOU SHEPIUU

19

Y CTpoiCTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUUECKOr0 3BOHKA,
reHepaTopa NEPEMEHHOI0 TOKa,
JIMHUH DJIEKTpoIepenad

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

20

DKOJIOTUUECKUE PUCKU TIPU
MIPOU3BOJICTBE ANEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
ANEKTPOIHEPTUU B MIOBCEIHEBHOU
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. I pOMKOCTh bubnuorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIEKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopocTb. [llkana bubmroreia LIOK
P ' 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
OtpaxkeHue cBeTa. 3aKOHbI OTPAXKECHUS
27 cgeta. [loctpoenue n3o6pakeHUH B Bubamorera [IOK
' p p https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
IIpenomnenue ceera. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpeaenbHbiii 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 bubnuorexa [IOK
cBerta. JludpakurionHas pemeTka https://m.edsoo.ru/ff0ced22

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

35 OnTrueckue npuOOpPHI U YCTPOICTBa U
yCJIOBHS MX 0€30MaCHOTO MPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIacCu4yeckor MexaHuku. [loctymnarsl bubnuotexa [JOK
CIIEIIMaJIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

37 3ameyIeHre BpEMEHHU U COKpaIllEHUE bubmmorexa [IOK
J— https://m.edsoo.ru/ffOcfad2
DHeprus U UMMYIbC PENITUBUCTCKOU

38 gacTulilbl. CBS3b MacCHI C SHEPTUEH U bubmmorexa [OK
HMITYTHCOM. DHEpIHA TOKOA 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 orodddexra. O A.T.
porosppexr TP https://m.edsoo.ru/ff0cffc4
CroneroBa
3akons! poTodddexTa. YpaBHeHne
42 aﬁHMTegHa Jiq)q)oma(i)(l;)ema Bubamorera [IOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» porodddexra
Jlasnenue ceera. OnbiTel I1. H.
43 JlebeneBa. XuMmnueckoe JEHCTBHE bubmorexa HOK
ACEA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa 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 mo paccesHuio o-uactu bubmorexa LIOK
POOPA P - https://m.edsoo.ru/ff0d091a
[TnaneTapHast Mmozienb aTomMa
but6mmoreka [IOK
47 IToctynater bopa
TYAATRL 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
BonoBrie cBoHcTBa YacTUll. BOJIHBI
. . bubmuoreka [JOK
49 ne bpourns. KopnyckynspHo-BOIHOBOM

nyanu3Mm. CIIoHTaHHOE U

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

50

OTKpbITHE paIuOaKTUBHOCTU. OTBITHI
Peszepdopaa mo onpenenenno cocraBa
PAIMOAKTUBHOTO WU3ITYICHHS

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

o1

CsoiicTBa anbda-, bera-, raMma-
u3llydeHus. BiausHue
PaIMOAKTUBHOCTH HA JKUBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oTomnbl. Anbda-pacna.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. I'aMMma-usnydeHue

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBSI3U HYKJIOHOB B SIIpeE.

S nepublie peakiuu. AnepHblit
peaktop. [IpoGnemsbl, mEPCIEKTUBHI,
HKOJIOTUYECKHUE ACTIEKTHI SICPHON
YHEPTETUKH

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

o4

OnemeHTapHble YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTOo Il HAOTIOACHUS U
perucTpanyu 31eMEeHTapHbIX YaCTHII.
Kpyrnslii ctonn «DyH1aMmeHTaabHbIe
B3anMoaencTBud. EQUHCTBO
(bu3nUecKoil KapTUHBI MUPa

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

55

Bun 386310010 HeOa. Co3Besaus,
SIpKHE 3BE3/1bI, IUIAHETHI, UX BUIUMOE
JBUXKCHUC. COJ’IHG‘-IHaSI CHUCTCMA

56

Counnne. CoHeuHass akTUBHOCTb.
Uctounnk sHeprun ComHIa U 3BE3]



https://m.edsoo.ru/ff0d0fd2
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57

3BE345I, X OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3/IbI INIABHOM
MOCJIEN0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3B€31. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
sposrroriy CoJIHIIA U 3BE3

58

Muieunsiit [lyte — Hama ["anakTuka.
IMomoxxenue u aBrxenue CoyHIIA B
lNanaktuke. ["anmaktukn. YEpHbIEC ABIPHI
B fAJIpax rajakTuk

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
MIPEACTABICHUH O (HU3NICCKOM
KapTHHE MUpa




O6o06maromuii ypok. Mecto
(U3UYECKON KapTHHBI MHPaA B 00IIIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUN O PUPOJIE

66 Pe3epBHbIil ypok. MarauTHOE moJie. 1
DNeKTpOMarHuTHasi UHAYKIUS
PezepBHblii ypok. Ontrka. OCHOBBI

67 CIIeIUAJILHON TEOpUH 1
OTHOCUTEIBbHOCTH
Peszepnbiii ypok. KBanToBas ¢pusuka.

68 C‘)J‘Iel\l/l)eHTnyaI:: OHOMHH H ! 1 bubnmorera [IOK

R https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

METOJJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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