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[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpeaHEro oOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yjibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOM Mporpammsl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke ¢ yuérom enepaibHONH pabodeil mporpaMMbl BOCIUTAHUS U
KOHLENLIMK TpenojaBaHus yyeOHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aluiaX Poccuiickon QOenepanny, peaU3yIOLINX OCHOBHbBIE
o0Opa3oBaTesbHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 10 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHBl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
oOydeHuH ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CUCTEMHO-JESTEIbHOCTHOTO
noaxona. I[lporpamma mno ¢usuke coorBerctByeT TpeboBanusam PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJibTaTaM
OOy4eHMs, a TaKXKe€ YUYUTBHIBAET HEOOXOAMMOCTb peaM3aly MEXKIPEAMETHBIX
CBsI3eid (PU3UKKM C €CTeCTBEHHO-HAyYHBIMH Y4YEOHBIMU TpeameTamu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC LI€TM M3Yy4YeHHUs (DM3UKUA HA YPOBHE CPEIHErO OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSI Kypca (U3UKU: JTUYHOCTHBIE,
MeTaInpeIMeTHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHl OCBOCHHS Kypca PU3UKU Ha Oa30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI IO T0JIaM 00yUYCHUS;

e cojepxaHue yueOHoro npeamera «@u3nkay 1mno rogaMm o0y4eHusl.

du3rka Kak Hayka O HauOoJjiee oOLIMX 3aKOHaX MPUPOJbI, BBICTyHas B
KayecTBE y4eOHOTo MpeMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHWUI 00 oKpyskaroriem mupe. IIIKoapHBIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YIEOHBIX TIPEIMETOB, TTOCKOJIBKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SIBJICHUM, M3ydaeMbIX XUMHUEH, OUOJOTHEH,
dbuznueckorr reorpadueir u actpoHomueid. HMcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesieT  XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4eHUs] HOBBIX MaTEpPHAJIOB C 3a/JlaHHBIMU CBOWCTBAMHU M APYTHX.
N3yyenue Qu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa O0ydarommxcs, B (popMUpOBaHHE YMEHUN MPUMEHSTh
HAyYHBIN METO/T TO3HAHUS NP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca ¢usMku IJsi YpOBHS CpeaHEro ooImero obOpa3oBaHUs
NOJIOKEH PSAN WIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK NPUHLUIIBI €ro
OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIKOYAET Kak
BONPOCHI KJIACCUUECKOM, TaK M1 COBPEMEHHOMN (U3HKHU.



Hoes cenmepanuszayuu. B cOOTBETCTBMM € HEW Marepuan Kypca (HU3UKA
o0beAMHEH BOKPYr ¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzauus MpeANnojaraer HCIoiIb30BAHUE
I'YMaHUTAPHOTO TMOTEHIMAIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU MTPOOIEMaMHU.

Hoess  npuxnaonoit  uanpaenennocmu. Kypc ¢Guzukum npenamnosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TE€XHMYECKHX M TE€XHOJIOTMYECKUX MPHUIOKEHUN
U3YYCHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MOCPEICTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKMM MpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOTHM, a Takke OOCYXIACHUS
po0JieM paliOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30M1acHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOIEero
oOpa3oBaHus SBIAIOTCS (hu3mdeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKOU TEOpUH, POJu (HYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX  MPEACTABICHUSX O TMPHUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOPHUH, I ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTEeMHO-AESITENIbHOCTHBIN MOAX0/ B Kypce (DU3MKU peanu3yercs: Npexie
BCEro 3a CYET OpPraHM3alliy KCHEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4aromuxcsl.
Jlnst  6a3oBoro ypoBHS Kypca (UM3MKM — OTO HCHOJIB30BAHHE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX HJKCIEPUMEHTOB M JIAOOPaTOpHBIX padorT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OOIIUMNA CIHCOK YUCHHUYECKUX
NpakTUYeCKUX paldoT. BoifenieHne B yka3aHHOM MepeyHe J1abopaTopHbIX padoT,
OPOBOJUMBIX JUII KOHTPOJS W  OLEHKH, OCYIIECTBIAETCS  yYaCTHHUKaMU
00pa30BaTENbHOrO IMpollecca MCXOAs U3 OCOOEHHOCTEW IUTAaHUPOBAHMUS U
OCcHalleHus kaOuHera @Qusuku. Ilpu »sToM obOecneunBaeTcsi OBJIAJIEHUE
OOy4arOMIMMHUCS YMEHUSIMU MPOBOJUTH KOCBEHHbIE W3MEPEHHUs, HCCIEHOBaHUS
3aBUCUMOCTEH (U3MYECKUMX BEJIWYMH U IIOCTAHOBKY OIBITOB [0 IPOBEPKE
NPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHuE yAeNseTCAd PEUIEHUI0 PAaCUETHBIX U KAaYeCTBEHHBIX
3anay. [lpu »aToM Juist pacy€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3aJJaHHOW (PU3UUECKON MOJIENIBIO, TO3BOJIAIONINE IPUMEHITh U3YUYE€HHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pazjena Kypca, TaK U HHTETPUPYS 3HAHUSA M3
pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJaHHs HA
OOBsICHEHHE MpOTEeKaHUs (U3MYECKUX SIBJIIEHUH W TMPOLECCOB B OKpYyKarouien



KU3HU, TpeOyronie BbIOOpa (U3UYECKOM MOAENU A CUTYalMH TPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUEeHHIO Y4YeOHOro rmporecca 0a30BbIii ypOBEHb Kypca
bu3MKH1 HA YPOBHE CPEAHEro 00IIEero 00pa3oBaHus JOKEH U3Y4aThCs B YCIOBUSAX
NpeIMEeTHOro KaOuHeTa (U3MKU WM B YCJIOBUSX HMHTETPUPOBAHHOIO KaOWHeTa
NPEeIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOxoaumMoe JlabopatopHoe O0OpYyJIOBaHHME [Js1 BBINOJHEHHS YyKa3aHHBIX B
porpamMme Mo (pU3HKe YYEHHMYECKUX MPAKTHYECKUX padOT U JIEMOHCTPALMOHHOE
o0opy10BaHUE.

JlemoHCcTpanimonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUH C
MPUHIMIIOM MUHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAET IIOCTAHOBKY
MIEPEUYHCICHHBIX B MporpaMMe 1o (DU3MKE KIIOYEBBIX JEMOHCTpAaUUd s
UCCJEIOBAHMUS  M3y4YaeMbIX  SIBICHMH M  MPOIECCOB, AMIUPUYECKUX U
(GbyHIaMEHTaJbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlabGopatopHoe 00OpymOBaHME IS YYCHUYECKHX TMPAKTHUYECKUX padoT
(dopMupyercsi B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pACUETe
OJTHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThyeckue KOMIUIEKThI
1ab0paToOpHOro 000PYIOBaHMS JOKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE IIU(DPOBBIX J1a0OpaTOPHIA.

OCHOBHBIMU LIEJIIMH U3y4€HUS QUMK B 00LIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAYYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE HX HHTEIUVICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ NMO3HAHUA U POpMUpOBaHUE
UCCJIEI0BATEIBCKOI0 OTHOILIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHME HAy4YHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa H3Y4CHHUS
OCHOB CTPOEHHsI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKY;

e (opmupoBaHue yMeHUNH OOBSACHATH SBJICHUS C HCIOJb30BAHUEM
bu3ruecKnX 3HaHUM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHHe mpeACTaBICHUN O ponu (PU3UKH IJI PA3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHil.

JlocTikeHre 3TuX 1eield oOecrneunBaeTcsl peleHueM CIeAYIOIMUX 3a/1ad B

npolecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPEIHET0 O0IIero 00pa3oBaHus:

e TmpuoOpeTeHue  CHUCTEMBbI  3HaHUU 00 odmmx  pusmyeckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKJIIOYAst MEXaHUKY,
MOJIEKYJSIDHYIO  (DM3UKY, 3JEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPODU3UKH;



e (QopMHpOBaHHME YMEHUM TMPUMEHATH TEOPETUYECKHE 3HAHUSA  JUIS
OOBsICHEHHS] (PU3WYECKUX SBJICHUW B TPUPOAE U Uil TPUHATHS
MPAKTUYECKUX PEIICHUN B MMOBCEHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEHICHHS pa3IUYHbIX 3a7a4 C SBHO 3a/JlaHHOU
(du3znueckoil MOJENbl, 3aJad, MOAPAa3yMEBAIOIIUX CAMOCTOSTENbHOE
co3gaHue pU3NUeCKo MOJIENIH, aIeKBAaTHOW YCIOBUSIM 3a1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB MU MPHUHIUIOB JIEUCTBHS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHHE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M TMPOBEACHUS
bu3MUeCcKNX SKCIEPUMEHTOB, aHAIM3a W HHTEpIIpeTaluu UHQPOpPMAIINH,
OIpPEENEHHS TOCTOBEPHOCTH MOJIYYEHHOT O PE3yJIbTaTa;

e CO3JaHUE YCIIOBHMM ISl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOM JESATEIBbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPEIHEro OOIIEro
oOpazoBanus orBoguTcst 136 gacos: B 10 kmacce — 102 gacos (3 yaca B Henenio), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mnporpamMme Mo (¢uU3MKE IMepeyeHb JabopaTOpPHBIX U
NPAKTUYECKUX padOT SABIAECTCS PEKOMEHJOBAaHHBIM, YYHMTENb JENaeT BHIOOP
NPOBENICHUS JIa0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3jnen 1. ®u3uka 4 MeTOIbI HAYYHOT O MO3HAHUA

®u3nka — Hayka o mnpuponae. HayuHble mMeTOnbl MO3HAHUS OKPYKAOLIETO
mupa. Ponp 3kcnepuMeHTa W TEOPUHM B MPOLIECCE IO3HAHUS IPUPOIBI.
DKCNepUMEHT B QU3HKE.

MopnenupoBanue (U3MUECKUX SBJICHUA M TpoleccoB. HayuyHble TMmoTE3bI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHUIIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IprHLIMT COOTBETCTBHS.

Ponp u mecTto ¢usuku B GOpMHUPOBAHWUA COBPEMEHHON HAyYHOW KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UUDPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Pa3pges 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOIO JBHKCHMS.
Cucrema orcuéra. TpaekTopusi.

[Iepemenienne, CKOpoCTh (CpeOHsIs CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPEHHE MATE€pHUAIbHOW TOYKHM, MX IIPOCKLIMH HAa OCH CHUCTEMBI KOOpAMHAT.
CiioxeHue nepeMeneHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJNIMHEWHOe IBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOpEHHMS, IyTH U IEpEMEIICHUs
MaTepualbHONM TOYKU OT BPEMEHHU.

CBoOoaHOe najsieHre. Y CKopeHue CBOOOHOTO NaieHusl.

KpuBonuueitHoe  nBukeHue. J[BMKEHHE  MaTepUaJbHOM TOYKM IO
OKPYKHOCTH C MOCTOSTHHOM IO MOZYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JINHENHAS
ckopoctb. [lepros u yactora obpaiienus. LieHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHu4yeckue yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHME: CHUIOMETD,
JNBWKEHHUE CHAPSA0B, UEMHbBIE U PEMEHHBIE NTEpEAadn.

Jlemoncmpayuu

Mogenp cucrtemsl OTCUETA, WUITIOCTPAUUs KHHEMAaTHUYECKUX XAPAKTEPHUCTUK
JBI>KCHHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

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

HaGmtonenne nBukeHus Tena, OpPOIIEHHOTO TMOJ YIIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOHOr0O NaeHMUs.

Hanpasnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HEpaBHOMEPHOTO ABMKECHHS C LIEIBIO ONpPEAEICHNUs MITHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLIEGHHS MEXKAY NYTSIMH, NPONHIAECHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKA BPEMEHH IPU PABHOYCKOPEHHOM
JNBWKEHUH C HAYAJIIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne nBUKEHUs IAPUKA B BA3KOU )KUIKOCTH.

N3yuyenue aBuxeHus Tena, OpOIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippammn  orHocutensHOCTH — [amunes.  IlepBwiii  3akoH  Hprorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cui. Bropo# 3akon HeroToHa
JUUIA MaTepuajJbHOM TOUKHU. TpeTuii 3akoH HbploTOHA 11191 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectu. llepBas kKocMmuueckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKobxkeHus1, kauenus ). Cuia tpeHusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHHUS U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTHBIIEHUS IPU IBUKEHUHN TEJIA B )KUJIKOCTH WIIM rase.

[TocTynarensHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCHU BpauieHus. llnedo cubl. YcnoBus
paBHOBECHS TBEPIAOIO TENA.

TexHu4yeckrue yCTpOWCTBA M IIPAKTUYECKOE IPHUMEHEHHE: IOAIIMIIHUKH,
JNBWKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne naepuum.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEJ.

Bropoii 3akoH Herorona.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUN.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Vuenuueckuii sakcnepumenm, 1abopamophule pabomoi

N3yuyenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3UHOBOM o0pasiie, OT uX AedopmMaliu.

HccnenoBanne ycioBHM paBHOBECUST TBEPAOTO TeElA, HMEKOIIETO OCh
BpAILICHUS.

Tema 3. 3akonsl coxpaneHus 6 MexanHuke

NmMnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
NMnynbc cHUlbl U U3MEHEHHE HMITYJIbCa TENa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabora cusnbl. MOIIIHOCTD CHIIBI.

Kunernueckass sHeprusi MarepuayiibHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOWU SHEPTUU.

[TorennuanbHas DHEPIUS. [TorenunanbHas DHEPIUs yIpyro
nedbopmupoBaHHOW  TpykuHbL.  [loTeHnuanbHass  SHEprus Teila  BONU3U
NOBEPXHOCTH 3EMJIH.

[ToreHunanbHble W HEMNOTEHUHUAJIBHBIE  CHJIBI. Csi3b  paboThI
HEMOTCHUMUAJIBHBIX CWJI C W3MEHEHUEM MEXAHUYECKOW SHEPruM CUCTEMBI TEIN.
3aKOH COXpPaHEHU MEXaHUYECKOW SHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkre yCTpOICTBa M MPAKTUYECKOE MPUMEHEHHUE: BOIAOMET, KOMED,
MPY>KUHHBIA MUCTOJET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexoa MOTEHIIMATBLHON YHEPTUU B KHHETHUECKYIO 1 OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHl CHIIBI C U3MEHEHUEM MEXaHUYECKOW DHEPTUu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKT'yTa.

Pasnen 3. MosekyasipHas pu3nka 1 TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKON TEOPUHA U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapakrep IBUKEHUS U
B3aHMOJICMCTBUSL YaCTUIL BelIlecTBAa. MoOAENM CTPOEHUS Ta30B, JKHIKOCTEH U
TBEPABIX T€N U OOBICHEHHE CBOWMCTB BELIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3Mepnl Mosiekyil. KonnuectBo BemectBa. [locTosinHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
[enbscus.



Mopens  unpeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUHM HealbHOro raza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpelHel KHWHETWYECKOM SHEpPruM TEIUIOBOro MBIMKEeHHMs vacTull rasa. lllkama
temnepatyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHUE MeHneneeBa—Knamneipona.
3akoH JlanbroHa. M30mponeccsl B UACAIBHOM ra3e C IMOCTOSHHBIM KOJIWYECTBOM
BeniecTBa. ['paduueckoe mpencraBieHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre YCTpOMCTBA W TNPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BeIIecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnbIThl 110 1UPPY3UN )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O JIBUKEHUS.

Moguens onbita llITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBUSI.

Mogaenb, WUTIOCTPUPYIOIIas IPUPOY AaBJIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHHMS HWICAJIbHOIO Iasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

Onpenenenrue Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHHUI
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuku

TepMmogunamuyeckas cucrteMa. BHyTpeHHssI dHEprusi TepMOAMHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHenus. KonmuectBo TemoTsl U pabora. BHyTpeHHSIs
SHEpPrusi  OAHOATOMHOTO  HJ€allbHOrO  Ta3a.  Buael  Temionepenauu:
TETJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUdeHHE. YJIeJbHas TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo TEI10TH pH TEIIONEepeaaye.

[Tousatne 00 amguabaTHOM mnpouecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenre TepBOro 3aKOHA TEPMOJWHAMHKHU K u3omporeccaMm. [paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TeruioBele  mamuHbl.  [IpuHOUMIBI ~ AEHCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPruM B TEIUIOBBIX MammuHAX. KoaddummeHnT mone3noro
nedctBust TermoBod MamwuHbl. [lukn KapHo u ero kosd@uiMeHT mnosie3HOro
JeNCTBUA. DKOJIOTMYECKUE NPOoOJIeMbl TEIUIOAHEPT€TUKH.



TexHudyeckre YCTPONUCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHET0 CropaHus, ObITOBOM XOJOAMIbHUK, KOHIAUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tella MPU COBEPIICHUHM PAaOOTHI: BBUICT
npoOkK u3 OYTHUIKM MOl JACHCTBHEM CXKAaTOro BO3/yXa, HarpeBanue sdupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTpAIISA).

N3meHenune BHyTpEeHHEH SHEpTrUn (TeMIiepaTyphl) Tea Ipu TerIonepeiaye.

OmpIT 1O anuabaTHOMY pAaCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, TBUTATENsl BHYTPEHHEI0 CTOPaHusl, peaKTUBHOTO
JBUTATES.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeuwecmea. Dazoevie nepexoont

[TapooOpazoBanue u koHueHncanus. Mcmnapenue u kuneHue. AOCONMIOTHAS U
OTHOCHUTEJIbHAS BJAXXHOCTh BO3JAyxa. HachelmeHHbIM Tmap. YaenbHas TeEIUioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT JTaBJICHUS.

Teépnoe Teno. Kpucrainuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
kpuctayioB. Kuakue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBienune u
KpUCTaIU3aIus. Y aenbHas Teriora miasieHus. Cyomumarus.

VYpaBHeHUE TEIIIOBOTO OanaHca.

TexHudyeckre YCTpPOMCTBAa W TNPAKTUUECKOE IPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJOIMHU MOJIYyYEHUS] COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTapOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUM.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILUTMYECKOT O BEILIECTBA.

JleMoHcTpalys KpUCTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopHwvie pabomwl

HN3mepenne OTHOCUTENIBHON BIaKHOCTH BO3yXa.

Paszgen 4. DaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3aumst Tel. OJIEKTpUYECKMM 3apsia. JlBa Buaa DIEKTPUYECKUX
3apsaaoB. IIpoBOAHMKM, OUAJIEKTPUKH W TOJIYNPOBOJHUKU. 3aKOH COXPAaHEHHUs
AJIEKTPUUECKOT0 3apsfa.
BsaumopneiictBue 3aps10B. 3akoH Kyiona. TodeuHbIi 31eKTpUUECKUI 3apsl.
Onekrpuueckoe mnone. Hanpspk€HHOCTh  dnexkTpuueckoro mois.  [IpuHiun



CYIEPHO3ULIAN JIEKTPUUYECKUX Moyied. JIMHUM HanpsKEHHOCTU DJIEKTPUUECKOTO
OJISL.

Pabora cunm  amekrpocratmdeckoro  moss.  [loreHnman.  PasHocTh
MOTCHIMANOB. [IpOBOAHWKM H AWANAEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlvpnexTpruyeckast MpOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

TexHuuecKkne yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOI,
AIEKTPOMETP, AJIEKTPOCTATHYECKAs 3allluTa, 3a3eMJICHUE BJIEKTPONPUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN alapar, CTPYHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaRIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DNeKTpocTaTuuecKas 3aluTa.

JIM3IEKTPUKY B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUSA MEX1Y HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

N3mepenune 3neKTpoOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS SJIEKTPUUYECKOrO TOKAa.
Uctounuku Toka. Cuna Toka. [locTOSTHHBIN TOK.

Hanpsixenue. 3akon OMa i1 ydyacTka Henu.

DJIEKTPUYECKOE CONPOTUBIICHHUE. YIEIbHOE COMPOTUBJICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEIMHEHNE POBOJIHUKOB.

PabGora »snektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MolHOCTB
BJIEKTPUYECKOr O TOKA.

DNEKTPOJABIKYIIAsA CWJIA M BHYTPEHHEE COINPOTUBICHHE WCTOYHHKA TOKA.
3akoH Oma 11 NOJTHOM (3aMKHYTO#) 35ieKTprueckoi nenu. KopoTkoe 3aMblKaHuUE.

ONEKTpOHHAsT  MPOBOAUMOCTh  TBEPABIX  METAJIOB.  3aBUCHUMOCTD
COINIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTbD.

DIIEKTpUUYECKUN TOK B BakyyMe. CBOWCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKHY. Cob6cTBeHHas 151 [IPUMECHAas IIPOBOJIUMOCTh
MOJIyNIPpOBOJHUKOB. CBoiCTBa p—n-niepexoaa. [lonynpoBoaHUKOBbIE IPUOOPHI.

DIJIEKTPUYECKHM TOK B  pacTBOpax H©  paciulaBax  dJIEKTPOJUTOB.
DIEKTpOIUTHYECKAS JUCCOLUALNS. DIEKTPOIH3.



DJIEKTpUYECKUl TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpocTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, JJIEKTPOHArpEBaTElbHBIE MNPHUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMHUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, rajlbBaHUKA.

Jlemoncmpayuu

N3mepenune cuitbl TOKa U HANIPSIKEHHUSL.

3aBHCUMOCTb CONPOTHUBJICHUS UWIHHAPUYECKUX MNPOBOJAHUKOB OT JIJIMHBI,
IUIOLIAIY MTOMIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJIHUKOB.

[Ipsamoe wn3MepeHHe JIEKTPOIABMXKYIIEeW cwibl. KopoTkoe 3ambIkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psl 1 NpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSAS TPOBOJAUMOCTD AUOJIA.

Vuenuueckuii skcnepumenm, 1abopamophule pabomwl

N3yueHne cMenaHHOro COEIMHEHUST PE3UCTOPOB.

N3mepenue 35eKTpOABMKYIIEN CUIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anexkTpoinusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3E€M C KypCaMH MAaTE€MAaTHKH,
OMOJI0TUH, XUMHUH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemuvle nonsimusi, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIA (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosna, runep6osna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KUBOW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHUJbI TEILIONEPENayH, TEIUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE ATOMOB ¥ MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUIKOCTEH H



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAs JHUCCOLUAIUS,
rajibBaHHKA.

l'eoepaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHHEM MEXaHU3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOAOMET W JApYyrue), JBUrareilb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, ObBITOBOW XOJNOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHHS] COBPEMEHHBIX MATEpHAIOB, B TOM YKCJI€ HAHOMATEPHAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKAs 3alllUTa, 3a3€MJICHUE 3JEKTpOnpHOOpOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AJIEKTpOHArpeBaTellbHbIe puoopHl,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paszgea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe none. IneKmpomMacHUMHAA UHOYKYUA

[TocrossHHBIE ~ MarHUTHl.  B3anMOmENCTBUME  TMOCTOSHHBIX  MArHUTOB.
MarautHoe 1one. Bektop MarHuTHOM uMHAyKuuW. lIpuHmmn cyneprno3uuuu
MAarHuTHBIX Mojed. JIMHUM MarHUTHOM MHAYKUMU. KapTWHAa JWHWKA MarHUTHOW
VHJYKIMH T10JI1 IOCTOSIHHBIX MArHUTOB.

MarauTHOE T1I0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOT'O TIOJISL JUJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOI'O
IPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBue npoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOayJb U HalIpaBJieHUE. [|BUKEHUE 3apSAKEHHON YaCTUIBI
B OJIHOPOJTHOM MarHuTHoM mose. Pabota cunbl Jlopenna.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOM
MHIYKIUU. ODJIEKTPOJBIKYIAs CUla HWHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHayKkuuu @apanes.

BuxpeBoe »snekTpuyeckoe molie. ONEKTPOABWKYIIas CWIa HHIYKIUU B
IPOBOJIHMKE, JBIKYIIEMCS IOCTYMATEIBHO B OJTHOPOTHOM MAarHUTHOM TIOJIE.

IIpaBwiio Jlenna.

NHayKTUBHOCTE.  SIBIIEHME CaMOMHIYKLIMH. OJIEKTPOJABWXKYILAs  CHJA
CaMOMHIYKIIHH.

DHeprus MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHBIE
MAarHMThbl, 3JIEKTPOMArHUTHI, DSJICKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO ITy4YKa MAarHUTHBIM I1OJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmoneinicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBIIeHME BIEKTPOMArHUTHON MHIYKIUU.

IIpaBwiio Jlenna.

3aBUCUMOCTD AJIEKTPOJABWKYIIEH CHUJIBI MHIYKIHUUA OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOUHYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabonuvl

N3ydeHre MarHuTHOT O MOJsE KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Pa3pnea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMacHUmMHblE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOjeOaHUI.
INapmonnyeckue konedanus. Ilepuon, wactora, amrumuryga u Qaza KoseOaHU.
[IpyxvHHBIN MasTHUK. MareMaTH4eCKUi MasiTHUK. Y PaBHEHHE TapMOHUYECKUX
kosnebanwmii. [IpeBparenue HEpruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KojJeOaHUS B
UJCAIbHOM KOJeOaTelbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHHUYEeCKUMHU U
ANIEKTPOMAarHUTHBIMU KojieOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUSA
SHEPIuM B UJCATLHOM KO0JIe0aTeTbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUsIX. BeIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXeHHbIE 3JIEKTPOMarHUTHbIE KOIeOaHMsl.

[Tepemennsblii TOK. CUHYCOMAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U JCHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u NOTPeOIICHUE IIEKTPUUECKOM
SHEPIruM. DKOJIOTMYECKHE PHUCKU IMPU MPOU3BOJACTBE AJIEKTpodHeprun. KymbTypa
WCIIOIb30BaHUs AJIEKTPOIHEPT U B TOBCETHEBHOM KU3HMU.

TexHudyeckne ycTpoMCTBAa M IPAKTUYECKOE IMPUMEHEHUE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU IJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJIeOATENbHONW CHUCTEMbI (MPYKUHHBIA WA
MaTeMaTUYECKUIl MasiTHUK).



Habmronenue 3atyxaromux KojaeOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaGnronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HAIIPSDKEHHST OT BPEMEHM) ISt
AIIEKTPOMArHUTHBIX KOJIEOaHMA.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOpPA, KATYLIKH
HMHJYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUY JIEKTPONEPEAAUH.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

WccnenoBanre 3aBUCMMOCTH TIEPHOJIa MAJIbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne nepeMEHHOro TOKa B LENH W3 IOCIENOBATEIBHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

MexaHuueckue BOJIHBI, ycioBUsl pacnpoctpanenus. llepuon. CxopocTb
pacnpocTpaHeHuss W JjuMHAa BOJHBL llomepeuHble W NpPOJONBHBIE BOJHBI.
WNurepdepenius u Audppakiums MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexkropoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MpeioMJIeHre, Toisipu3anus, 1udpakius,
unTepdepenims. CKOpocTb 3JIEKTPOMArHUTHBIX BOJTH.

[IIkana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMITBI paIMOCB3H U TENEBUACHUA. Pamnomokarus.

DIIEKTPOMATrHUTHOE 3arPsI3HEHUE OKPYKAKOUIEH CPEBI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEAUIMHE, pajaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOIOIbHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKA.

HabGntonenue orpakeHus: ¥ NpeaoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6ntonenune nnrepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmtonenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M
4acTOTOMN KOJIEOaHU.



HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesoMIIeHHE, oNsipu3anus, Audpakuus, UHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsgmonnHENHOE pPacHpOCTpaHEHUE CBETa B
onHopoaHoM cpene. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI oTpaxeHus cBeta. [locTpoeHue n3zodpaxkeHuit B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKAa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. l[lpenenbHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucniepcus cBeta. ClIoXKHBIN cocTaB 0eoro ceera. LIBer.

CobOuparomiue u pacceuBarolue JuH3bL. ToHkas nauH3a. DOoKycHOE
paccTOsIHUE W ONTHYEcKash cuja TOHKOM JuH3bl. I[locTpoeHue u3o0paxeHuil B
coOMparnMx U pacceuBarolmux JuH3ax. PopMysia TOHKOW JIMH3bI. YBEIUYECHUE,
JaBAEMO€ JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONITUKH.

BonnoBast ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUST MaKCUMyMOB M MHHUMYMOB B HMHTEpEpEeHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudbpaknus cBera. [udpakuvonHas pemérka. YcCIoBUE HaOIIOACHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM NAJCHHMM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHWE: OYKH, JIYIa,
doToanmapar, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJSIPOUSI.

Jlemoncmpayuu

[IpssMonuHEHOE pacIpOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETa.
OnTtuyeckre mpruOOpBHI.

[TonHOE BHYyTpEHHEE OTpakeHrne. Mojenb CBETOBOA.

UccnenoBanre CBONCTB M300payKeHUHN B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIIECKOIIA.

Hab6monenmne naTepdepennmm cpera.

Habmonenue nudpakiuu ceera.

HabGntonenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOLIBIO ITPU3MBL.

[Tomy4yeHue cekTpa ¢ MOMOMIBIO JUMPAKITMOHHON PEIIETKH.

Habmronenue nonspuszanuu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol



N3mepenue nokaszarens NperoMIIeHUs CTEKIIA.
UccnenoBanre CBONCTB N300payKeHUHN B JTMH3AX.
Habmronenne nucrnepcuu cBera.

Pa3pnes 6. OcHOBBI ClICIUAJIBLHONH TEOPHH OTHOCHTEIbHOCTH
['paHnibl NPUMEHMMOCTH  KJIACCMYECKOM  MexaHukH.  IloctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpaLICHUE
JUTMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C SHEPrUEH U UMITYJIBCOM PEATUBUCTCKON YaCTUIIbL. DHEPTHUS
TIOKOSI.

Paszpnen 7. KBanToBasi ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. Dopmymna [lnanka cBs3u sHEpruu GOTOHA C €r0 YacTOTOU. DHeprus
U UMIyJbC (HOTOHA.

OtkpeiTre U uccaeaoBanue Gporodddexra. OnwiTel A. I'. CToseToBa. 3aKOHBI
dororddexra. YpaBuenue ODunmreitHa st hoTodddexra. «KpacHas rpaHuiiar
dororddexra.

Hasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoCTBA W TMPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
¢doTonaTymk, conHeuHas 6arapesi, CBETOAHO,.

Jlemoncmpayuu

®dotor(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHelTHEro Gporoaddekra.

Ceeroguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIL.
IImanerapnas mopens aroma. [locrynatel bopa. M3mydenne u morisionieHue
(OTOHOB MNpHU MEepexojie aToMa C OJHOTO YPOBHS 3HEPIHMH Ha Jpyroi. Bunel
criekTpoB. CIIEKTp YPOBHEW SHEPTMU aTOMa BOJOPOJIA.

BonnoBeie cBoiicTBa yactuul. Bomusl ne bpoiuist. KopryckynspHO-BOJIHOBOM
TyaJIU3M.

CHoOHTaHHOE U BBIHYX/IEHHOE U3JTyYEHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenue mnHeHyaThIX CIEKTPOB U3JTYYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habmronenune nuHEHYaTOrO CriekTpa.

Tema 3. Amommnoe adpo

OKCIIEpUMEHTBI, JIOKA3BIBAIOIINE CJIOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
pannoaktuBHOCTH.  OmbiTel  Pesepdopma 1no  ompedeneHuro  cocrasa
panuoakTUBHOro wu3nydeHus. CpoiictBa anb(da-, Oera-, ramma-u3Iy4eHHUS.
Bisinue paaoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE NpOTOHA M HeWlTpoHa. Hykionnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3oronsl.

Anbsda-pacnan. DNEKTpOHHBIM M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4eHHE. 3aKOH PaJM0aKTUBHOIO pacnaja.

DHeprusi CBs3U HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledekT maccel spa.

S nepHble peakuuu. JleneHue U CUHTES s€ep.

SAnepusiit peaktop. TepmosnepHsiii cuuTe3. [IpobGrembl M MEPCHIEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTHYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOJIIOIEHHS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOJIeicTBUs. ENMUHCTBO (hr3nueckoil KapTUHBI MUPA.

TexHu4yeckue ycTpoWCTBA U MPAKTHYECKOE IIPUMEHEHME: TO3UMETP, Kamepa
BunbcoHa, siaepHbIil peakTop, aToMHasi ooMoa.

Jlemoncmpayuu

CuéT4YrK NOHU3UPYIOIINX YaCTHULL.

Vuenuueckuii skcnepumenm, nabopamopnule pabomoi

HccnenoBanne TpEKOB 4acTUL (10 TOTOBBIM (OTOrpadusimM).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM M aCTPOPU3MKH

Otansl pa3BUTUS acTpoHOMUU. [IpHKnagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro HebOa. Co3Be3nusi, spKkue 3BE3IbI, IUIAHETHI, UX BHUJIUMOE
JBUKEHUE.

Conneunas cucrema.

Connue. ConnewyHast akTuBHOCTh. Mcrounwmk sHeprum ConHua u 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKU. J[MarpamMma «CHEKTpaJbHBIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IOCIEN0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TJIABHOM IOCJIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U dBOoMonMU ColHIA U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Muneunbiii I[Iyts — Hama T'amaktuka. Ilonmoxkenue u aBwxkeHue CosHIA B
lNamaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopust bonbioro B3peiBa. PenukToBO€ U3iydeHue.

MacmrtabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabnooenus

HaGumronenust HeBOOPYXEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIbIOTEPHBIX
MPWIOKEHUH ISl ONIPENENICHUs MOJI0XKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31s1 CEBEPHOrO MOIYIIAPHSI U IPKHAE 3BE3BI.

Hab6ntonenus B Teneckon JlyHsl, miuaner, Mieunoro [lyrtu.

Oo6o0marouee NOBTOPEHUE

Ponr Qu3ukm W acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NesTeTbHOCTH YEeIOBEKa, pOjib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTUHE MHpPA, poJib (PU3UUECKOU TEOPUHU
B (GOpPMHpPOBAHMUU TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs €
y4ETOM COJAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3E€H C KypCaMM MAaTeMaTHKH,
OO0y, XUMUH, Teorpadun U TEXHOIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAYyYHOI'O
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, rumore3a, (puU3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HaOII0ICHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX IMPOECKLIUH HA OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB,
NPOU3BOAHBIE AJIEMEHTAPHBIX (QYHKIMH, NpPU3HAKKM TOA00UsS TPEYTroJbHUKOB,
oIpeneseHue MIOMAAH MIIOCKUX GUryp u 0obEéMa Tell.

buonocusa: »nekTpuueckue SBIEHUS B KUBOW MNPUPOJE, KoyieOaTeIbHbIE
JNBWKECHHS B J)KMBOM IPUPOJIE, ONTUYECKUE ABJIEHUS B )KUBOW MPUPOAE, ACHUCTBUE
paanuanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJl, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
T€N, MEXaHM3Mbl OOpa30BAHMS KPUCTAUIMUECKOW PpEIIETKH, CHEKTPaIbHBINA
aHaJIu3.



l'eocpagpua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: NVHUM DIIEKTPONEpPENAdY, TEHEPATOP NEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIHOHHAs I€4b, pajaap, PaaAUONPUEMHUK, TEIEBU3O0D,
anteHHa, tenedoH, CBY-meub, MpPOEKIIMOHHBIM amnmapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yudebHOro mpenmera «®dusmka» Ha ypOBHE CpPEIHErO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JIOCTHIKEHHUE CIIETYIOIINUX
JTMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro npeaMera «Du3uka» T0IKHbI
OoTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
ONbITa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE pPealn3allMi OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEIIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMU 00YUaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT' O 4JIEHA POCCUIMCKOTO OOIIEeCTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIECYETOBEYECKHX T'yMAaHUCTUUECKUX U
JEMOKPATUYECKHUX IEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO HEATEIBHOCTh B MHTEPECAX TPa)¥AaHCKOIrO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3alluy;

YMEHHUE B3aMMOJECHUCTBOBATH C COLMAIbHBIMA MHCTUTYTAMH B COOTBETCTBHU C
uxX QYHKIUSIMHA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKON AEATEIBbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXKJaHCKON WUJIEHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOT0 MMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEICHMUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESITEIbHOCTU YUYEHOTO;

OCO3HAHHUE JIMYHOT'O BKJIAJ]a B IOCTPOCHUE YCTOMUUBOTO OY1YIIEro;

4) 3¢cTeTUYEeCKOIr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIKOUYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
npucymiero (GU3NIecKoil Hayke;



5) Tpy10BOr0 BOCIUTAHMS:

UHTEpEC K pa3IMyHbIM cdepaM NpoPecCHOHAIBHON AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oymymiei mpodecCuu 1 peaaTu30BbIBATh COOCTBEHHBIE JKU3HEHHBIC TJIAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTU
(GbU3MKU Ha NPOTSKEHUU BCEU KU3HU,

6) IK0JI0TrN4eCKOr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh JKOJIOTHUECKOW KYNbTYpPhl, OCO3HAHHE TJI00aTHLHOTO
XapakTepa SKOJIOTMUECKUX Po0eM;

TUTAHUPOBAHKE U OCYILECTBIIEHUE JEHCTBUN B OKpYKArOIIEH cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHHE OIbITa JEATEIbHOCTH DKOJIOTHYECKON HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBUKE;

7) UEHHOCTH HAYYHOI'O NO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOUN JIeATEeIbHOCTH, T'OTOBHOCTH B MpOILIECCEe
U3y4CHUS  (U3MKH  OCYIISCTBIATH  NPOSKTHYIO H  HCCIEAOBATEIIbCKYIO
NEeSTENbHOCTh UHIUBUIYAIBHO U B TPYIITIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
ba3oBble JJornyeckue 1eMCTBHS:
CaMOCTOSITEIbHO  (OopMynupoBaTh U aKTyaIM3UpPOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIISATh WEIU JAEATEIBHOCTH, 3aJaBaTh MapaMEeTPbl U KPUTEPUU HX
JIOCTHKCHMS;
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTUBOPEUMS B  pacCMaTpUBAEMbBIX
(U3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHUS MPOOJIEMBI C YU4ETOM aHAIM3a MMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYAIBHOTO 1 KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/ibCKHe JeHCTBHUA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU IIOHSITUSIMH W METOJAMH
buznuecKon HAyKu;



BJIa/IETh HABBIKAMU y4E€OHO-HUCCIEA0BATENbCKON U MPOEKTHOU JEATEIbHOCTH
B 00jacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB pelIeHHs 3ahad (PU3MYECKOTO COJAEp)KaHUs, NPUMEHEHUIO Pa3INYHbIX
METOJI0B O3HAHUS;

BJAJIETh BHUAAMU JICATEIBHOCTH 1O TIOJYYCHUIO HOBOT'O 3HAHUS, €ro
UHTEpIpETalliy, IPeoOpa3OBaHUI0O U MPUMEHEHUIO B Pa3jINYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE IIPU CO3JJaHUH YUEOHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITH TPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aaady,
BBIIBUTATh TUIOTE3Y €€ pEeUIeHHs, HAXOAWTh apryMEHTHhI IS JOKa3aTelbCTBa
CBOMX YTBEp:KJI€HUH, 3a7aBaTh IapaMETPbl U KPUTEPUHN PELLICHUS;

aHAJIM3UPOBAaTh TOJNYYEHHBbIE B XOJI€ pELIEHUS 3aJaud  pe3ysbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
JESITEeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHTHh 3HaHUS MO (U3UKE B MPAKTUYECKYI0O O0OIacTh
KHU3HEICATETbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, MPEAJIaraTb OpUrHHAIbHBIE TIOAXO0/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ uHpopmanmein:

BJa/IETh HABBIKAMM MOJyYEHUs MHPOpMALUU (PU3UUECKOTO COJEp)KaHUS U3
UCTOYHMKOB PpA3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWUCK, AaHAJM3,
CHUCTEMAaTH3AlMI0 U HHTEPIpEeTalHio0 WH(GOPMALMU Pa3IUYHbIX BUAOB U (OpM
Ipe/ICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpPMALINY;

UCMOJb30BaTh  CpPeICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ CcoOroJieHreM TpeOOBaHUN HAPrOHOMUKH, TEXHUKU O€30MacCHOCTH,
TUTUEHBI, PECYpPCOCOEPEkKEHMs, MPABOBBIX M  3TUYECKUX HOPM, HOPM
nHGOPMAITMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp>KaHUS B pa3NUYHBIX (opmarax c
y4€TOM Ha3zHA4YCHUS MHPOPMAIUH U LIEIEBON ayAUTOPHH, BRIOUPAs ONTUMATBHYIO
(dopMy npencTaBiaeHUs U BU3yaau3aluu.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE IeiCTBUS:
OCYUIIECTBJISATh OOIIEHHME Ha ypokax (U3MKKM U BO BHE-YPOUHOU
NeSITEeNHHOCTH;



pacmo3HaBaTh NPEANOCBUIKM  KOH(MIWKTHBIX CUTyalludi W CMATYaTh
KOH(DJIMKTHI;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIAWBUIYAJTHLHON
padoTHI;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4&€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO WIeHA KOJICKTUBA;

NPUHUMATh IETd  COBMECTHOM  JEATENbHOCTH, OPraHWU30BBIBATH U
KOOPJAMHHUPOBATh JIEHCTBUS TO €€ IOCTHMIKCHHIO: COCTAaBJISITh IUIAH JCHCTBHH,
pactpenensaTh poid ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYKIATh pE3YJIbTATHI
COBMECTHOM padoTHhI;

OIICHMBATh KAaueCTBO CBOETO BKJIAaJa M KaXJIOTO yYacTHHKA KOMaHIbI B
o0Iuit pe3yabTat 1Mo pa3padOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE MPOEKTHI, OILICHUBATh WJEM C TIO3UIMA HOBU3HBI,
OPUTHUHAIBHOCTHU, TPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IUIHBIX
CUTYaIHSIX, IPOSIBJIATh TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIUATHBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Camoopranu3auus:

CaMOCTOSITETTLHO OCYIIECTBJISATh MO3HABATEIBHYIO JESITEIBHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJIAITh IUIAH DPEIIEHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKON PaOOTHI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHHII;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMPATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLECHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO DJPYAUIMU B 00JaCTH
(bu3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOIMOHAIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJaJeTh  HABbIKAMHU  TO3HABAaTEIbHOM  peQuUIeKCMUW Kak  OCO3HaHHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHMI;



UCIIOJIb30BaTh MPUEMBI pedIIeKCHH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pElIeHMUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO IMPUHUMATH PEIICHUS 10 HX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBI JPYTHMX TPU aHaW3e pPe3yIbTaTOB
NeSITEeNbHOCTH;

NPUHUMATH ce0s, MIOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyYMEHTHI JIpYyrUX TMPU aHAIW3€ pPe3yJIbTaTOB
NeSTENHHOCTH;

NpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.

B nporecce qocTiKeHHUS JTMYHOCTHBIX PE3YJIHTATOB OCBOCHMS MPOrPAMMBbI
mo (QuU3MKEe IS YPOBHS CpEaHEro o0mero oOpa3oBaHUS y OOyYarOIIHUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJICKT, TIPEIITOIAr AFOTIHIA
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAMPABICHUS PA3BUTHsI COOCTBEHHOW AMOIMOHAIILHON Cephl,
OBITH YBEPEHHBIM B ce0€;

caMOperyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJlallTUPOBATHCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHUE K JOCTIDKCHHIO IETH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JICHCTBOBAThH HCXOAS M3 CBOMX
BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIONIEH CTOCOOHOCTh TTOHUMATh SMOITMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTH HHTEPEC U Pa3pemiaTh KOHQIUKTHI.

HNPEJIMETHBIE PE3YJIBTATBI

K konmy obyuenuss B 10 kJjacce mpeamMeTHbIe Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIXKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMECHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPaA, B Pa3BUTUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKON JIESITEIbHOCTH JIFOIE;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS U3YUYCHHBIX (PU3UYECKUX MOJIEIICH:
MaTepHualibHas TOYKa, UHEpIUaIbHasl cCUCTeMa OTCu€ra, abCOIMIOTHO TBEPOE TEIO,
UeaNbHbIN ra3, MOAEIN CTPOEHUS T'a30B, KUAKOCTEH U TBEPABIX TEN, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH PU3NYECKUX 3a]1ay;



pacno3HaBaTh (pU3NYECKHE SIBICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKONM TEOPUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKHM:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJHMHEWHOE
JBIKEHUE, CBOOOJHOE MAJE€HUE TEJ, IBWKEHUE [0 OKPYKHOCTH, HHEpLUS,
B3auMoJjielicTBue Tel, nuddy3us, OPOYHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJl, U3MEHEHUE 00bEMA Tell MPU HArpEeBaHUM (OXJIAKEHUH), TEIUIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJCHCALMs, IUIABJICHHWE, KPUCTaJUIM3alus, KUIICHHE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE TABJICHUS I'a3a [IPU €ro HArpEBaHWU B 3aKPHITOM
cocylle, CBSI3b MEXKIy IapaMeTpaMu COCTOSHUS Ta3a B  H30IpOILECccaXx,
ANEKTpU3aLUs TE, B3aUMOJEHCTBUE 3apsJIOB;

OIKCBHIBaTh MEXAHWYECKOE JBUKEHHE, WUCIONb3Yys (PU3MUECKHE BETUYHMHBIL:
KOOpJIMHATa, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOpPEHHME, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETHUYECKasi HEprus, MOTEHIMAIbHAS JHEPrusi, MeXaHU4ecKas
paboTa, MeXaHM4YecKass MOIIHOCTh; IpPU OINUCAHUMU MPaBUIBHO TPAKTOBATH
(U3nYEeCKUil CMBICII HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JIaHHYIO (PU3UYECKYIO BEIUYHUHY C APYTUMHU
BEJIMYMHAMM;

OMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOICTBA TE€l M TEIJIOBBIE SIBICHMUS,
UCNOIb3ysl (U3MYECKHE BEJIUYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CpenHss
KMHETUYECKAsl SHEPIHUsl XaOTHYECKOr0 JBHKEHUS MOJIEKYJ, CPEAHEKBaJApaTHuYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOr0 JAEUCTBUS TEIJIOBOIO JABUTATeNs; IpPH OINUCAHUU
OpaBUIBHO TPAaKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIUYMH, HX
0003HaUYeHUs W €IUHUIBI, HaXOAUTh (OPMYJbl, CBA3BIBAOILINE JAHHYIO
(GU3nYEeCcKyI0 BEIUYNHY C APYTUMHU BEITHUUHNHAM;

OINKCHIBATh U3YUYECHHbIE JIEKTPUUECKHE CBOWCTBA BEIIECTBA U JIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIB3Yys (PU3MUECKUE BEIWYUHBL: 3JIEKTPUUECKUM 3apsf,
ANIEKTPUUYECKOE I10JI€, HANPSKEHHOCTD I10JIsI, OTEHIHAJ, Pa3HOCTh MOTEHIINAJIOB;
IIPpY ONHCAHMM NPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YEMBIX
BEIUYMH, MX OOO3HAUEHHUS M €IHUHHUIIBI; YKa3blBaThb (OPMYJIbI, CBSI3bIBAIOLIUE
JaHHYI0 (U3UYECKYIO BEIUUHUHY C APYTUMH BEIMUYUHAMY;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECChl U SBICHUS, UCIONb3Yys (U3HUECKUE
3aKOHBI U NPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DSHEPruH, 3aKOH COXPaHEHUs HMIIYJIbCa,
NPUHLMI CYNEPIO3ULHUHA CHJI, IPUHIUI DPABHOIPABUS WHEPLUAIBHBIX CHUCTEM
OTCUYE€TA, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUIO CTPOECHMS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOM 3HEPIUU TEIUIOBOI'O JBHUKEHUS MOJIEKYII C
aOCOTIOTHOHN TeMIlepaTypoi, MEePBhI 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsja, 3akoH KyinoHa, Npu 3TOM pa3iauyarh CIOBECHYIO



bOopMyJIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXKEHHUE W YCIOBUS (TPaHULIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI  JIEACTBUA MAIlMH, MPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUSI UX 0€30MacHOI0 HCIOIL30BaHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh DKCIEPUMEHTHl 10 MCCIENOBAHUI0 (U3UYECKUX SIBICHUNA WU
NPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh mpobieMy/3amadyy W TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OO0OpYIOBaHMS, MPOBOAUTH OMNBIT U
dbopMyIUpOBaTh BHIBOJIBL;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3UUECKUX BEIHYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO U3MEPEHUS! W HCIOJIb30BaTh HM3BECTHHIC
METO/bI OLIEHKHU MOIPEMIHOCTEN N3MEPEHHM;

UCCE0BaTh  3aBUCUMOCTH  MeXAy  (GU3MYECKHUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKkcUpoBaTh PE3YNHTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BHJI€ TaONuIl U rpaduKoB, AEIAaTh BEIBOABI MO PE3YyIbTaTaM UCCIIEI0BaHUs,

coOJro1aTh MpaBuia 0€30MacHOrO TpyJa MpU MPOBEASHUM HCCICIOBAHUMA B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W MPOEKTHOMU
JESITENHbHOCTU C WCTOIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemaTrh pacu€THble 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIbIO,
UCTIONB3Ysl (M3HUECKUE 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHaJM3a yCJIOBUS 3aa4u
BBIOWpATh (PU3NYECKYIO MOJIEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEoOXomuMbIe I €€ pelIeHHs, TPOBOJUTh PACUEThl U OIEHUBATH PEATBHOCTH
MOJIY4YEHHOT'0 3HaYeHUs (PU3UUECKON BEJIUUUHBIL;

pelIaTh Ka4eCTBEHHbIE 3a/1a4d: BBICTPAUBATH JIOTMUYECKU HETTPOTHUBOPEUUBYIO
LETIOYKY PACCYKICHHII C OMOpOW HA M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buznueckue sIBICHUS;

UCIIOJIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3aJlad  COBPEMECHHBIC
UHGOPMAIIMOHHbIE TEXHOJIOTUH JIJIs MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
U TIpEJICTaBlIeHUs Y4eOHON M HAy4YHO-TIOMYJISIPHOU MH(OpMAIIUY, TTOIYyICHHOW U3
Pa3TMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTy4aeMyro HH(OopMaIuio;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE TPOIECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCIOJIb30BATh TEOPETHUYECKUE 3HAHUS MO (PU3HWKE B MOBCEIHEBHOW >KH3HU
Ul o0ecriedeHus: 0€30NaCHOCTH MpU 0OpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMHU, NIl COXPAHEHHUS 3JJ0pPOBbS M COOJIOJIEHUS HOPM SKOJOTHYECKOIrO
MOBE/ICHUSI B OKPYXKAIOLIEl Cpelie;

pabotaTh B TpYyIIEe C BBHIIOJHEHWEM PAa3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIBI, PalMOHATHHO pACHPENeNiaTh OO0S3aHHOCTH U
IJIAHUPOBATH ACSITEIHHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJeKBaTHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIbl B PEIIEHHE pacCMaTPUBAEMOM MTPOOIEMBI.

K konmy obyuenuss B 11 KJjacce mpeamMeTHbie Pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTH y 00YJAIONUXCS YMECHUI:

JEMOHCTPUPOBATh Ha TMPUMEpPaxX POJb M MECTO (U3MKH B (HOPMUPOBAHUU
COBPEMEHHOW Hay4yHON KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TMPAKTHUYECKOW JIEATENHHOCTU JIOJEH, IEIOCTHOCTh M €IMHCTBO
bu3nuecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMCEHEHUS W3YyYCHHBIX (U3NUECKUX MOJICTICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETa, TOYECYHbI UCTOYHUK CBETA, SAJEpPHas
MOJIeTTb aTOMa, HYKJIOHHAs MOJeNib aTOMHOI'O siapa IMpU pelieHUH (PU3NYECKUX
3ajay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN U KBAaHTOBOW (DM3WKH: DJICKTPHUECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOCHCTBHE
MarHuToOB, DJIEKTPOMArHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TOJdS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsii, SJEKTPOMArHUTHBIE KOJEOAHUS W
BOJIHBI, MPSIMOJMHENHOE PACIPOCTPAHCHUE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHuus, audpakuus W TOJASpU3alUs  CBETa, JHUCIEepCUs CBETa,
dotoanekTpuaeckuii 3pdekt (poroaddekT), cBeTOBOE NaBIeHNES, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HMCKYyCCTBEHHAas
PaINOAaKTUBHOCTD;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOAMMOCTH  PA3JIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBIICHUS (TIPOILIECCHI), UCTONB3Yys (DU3MYECKHE BEITUMYUHBI:
ANEKTPUUECKUI 3apsjl, CHJIa TOKa, AJIEKTPUUYECKOE HAMNpSHKEHHE, 3JIEKTPUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
WHAYKIIMS MarHuTHOTO TMoisi, cuia Awmrmepa, cwia JlopeHla, WHAYKTUBHOCTH
KaTYIIKWA, SHEPTHUS DSJIEKTPUYECKOTO M MArHUTHOTO IOJEH, MepHoJ M YacToTa
KojeOaHuii B KoneOaTeIbHOM KOHTYpe, 3apsj MU CWiIa ToKa B IpoLecce
TrapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pACcCTOSHHUE W
ONTHYECKasl CHUjla JIMH3bI, TPU OMHCAHUM MPABUIBHO TPAKTOBATh (HU3MUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYUH, WX OO0O3HAYCHUS W EAUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONINE JAaHHYIO (OHU3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEITUYMHAMM;



ONKMCHIBATh M3yYEHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HCIOIb3YS
(du3znuecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, IJWHA BOJIHBI U
4acToTa CBETA, SHEPTrUus U UMIYJIbC (GOTOHA, IEPUOJI TIOypaciaia, SHEPTHs CBI3U
ATOMHBIX Si7Iep, TPU OIMUCAHWU TPABWIBHO TPAKTOBATh (DHU3WUECKHIA CMBICT
WCIOJIb3YeMBIX BEIWYMH, WX OOO3HAYECHUS W CIWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (DU3MYECKYI0 BEIIMYMHY C JAPYTMMH BCIIMYUHAMU,
BBIYHCIISATh 3HAUCHUE (PU3NYECKON BETUUUHBL;

AHAM3UPOBATH (PU3UUYECKHE MPOIECCHI U SBIICHUSA, WUCIIONB3YS (U3HUECKUE
3aKOHBI M MPUHIMIMBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEIILHOTO U MapalieIbHOT0
COCJIMHEHUS TPOBOJHUKOB, 3aKoH J[koyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOMN
WHAYKIIMHU, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEITOMIICHUS CBETa, ypaBHEHHWe ODWHITEHHa s doTodrddexra,
3aKOH COXPAaHEHHS SHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHs MacCOBOI'0 YMcia, mocTynatsl bopa,
3aKOH PAaIMOAKTUBHOrO pacmaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE M YCIOBHUS (TpaHUIbI, OOJIACTH)
MIPUMEHUMOCTH;

OTIpeeIIATh HAIIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TTOJIS TPOBOTHUKA
C TOKOM, cuJjIbl Ammepa u cuibl JlopeHna;

CTPOUTh W OIHKCHIBATh HM300paKEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATE JKCIEPUMEHTBI 110 HCCIICIOBAHUIO (U3UYCCKUX SBICHUHA W
IPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IMPU ITOM
dbopmynupoBaTth TpoOJeMy/3ajady M THUIOTE3y YyYeOHOro DKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpPYyIOBaHUS, TPOBOAWTH OIBIT WU
dbopMyIUpOBaTh BHIBOJIBL;

OCYUIECTBIIAThH MPSAMbIe U KOCBEHHBbIE U3MEPEHUS] (PU3UUECKUX BEIHYUH, MTPU
ATOM BBIOHMpaTh ONTUMAJBHBIN CIOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/[bl OLIEHKH ITOI'PEMIHOCTEN N3MEPEHNM;

UCCIICIOBATh 3aBUCUMOCTH (PU3MUYECKMX BEJIUYHMH C HCIOJIb30BAHHEM
OpsIMBIX HU3MEPEHHI: MpU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BUAC TAOJHIl U
rpaduKoB, AeaTh BHIBOABI IO PE3yIbTaTaM UCCIICIOBAHNUS,

coOJro1aTh MpaBuia 0€30MacHOrO TpyJa MpU MPOBEASHUM HCCICTOBAHUMA B
paMKax y4eOHOTro OHKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON W MPOEKTHOU
JIESITENHHOCTU C HCMOIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DUM3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3HUECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4u



BbIOMpATh (PU3NYECKYI0 MOJENb, BBIACIATh (PU3UYECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOAMMBIE JUIsl €€ pEelleHUs, MPOBOAUTh PAcu€Thl M OLIEHWBATH PEAIbHOCTH
HOJIYYEHHOr0 3HaY€HUs! PU3NYECKOM BETMUNHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTMYECKU HEITPOTHUBOPEUUBYIO
LEMOYKY PACCYXAEHUN C OMOpPOM HAa HM3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nyeckue sIBICHUS;

UCMOJb30BaTh  MpPU  pEUIeHMH  yuyeOHbIX  3aJady  COBpPEMEHHbIE
MHGOPMAIIMOHHBIE TEXHOJIOTHU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y MIPECTaBIICHHUs YYeOHOW U HayYHO-MOMYJSPHON MH(POPMALIMH, TTOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aEMYIO HH(OPMALIUIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh YCIOBUSA WX 0€30MacHOr0 MCHOJIb30BAaHUS B TIOBCETHEBHOM
KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

MCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KM3HU
JUIsl o0ecriedeHus: 6€30NacCHOCTH MpHU OOpalllEeHUU ¢ MPUOOpPaAMU U TEXHUYECKUMHU
yCTPOWCTBAMHU, ISl COXPAaHEHUs 3/10pOBbs M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOro
MTOBEJICHUS B OKPY KAIOIIEH CPEE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh padOTy TPyNIbl, PALMOHAIBHO pacHpenesiTh OO0SI3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBaTHO OLICHUBATh
BKJIaJ] KQKJIOr0 U3 YYaCTHUKOB IPYIIBI B PELLICHUE paccCMaTpUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/mm Konrtpoabubie | IlpakTHueckue
NPOrpamMmbl Bcero odpa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Paznea 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUSA
butmmoreka [IOK
1.1 ®u3nKa 1 METOAbI HAYYHOT'O MO3HAHUS 2 0 0 hitps-//m.cdsoo.ru/7f41bfT2
Hroro no pazneny 2
Paznen 2. MEXAHUKA
butmmoreka [IOK
2.1 Kinemaruia 12 ! 0 https://m.eds00.ru/7f41bf72
bu6nunorexa LIOK
22 Hunamiia 18 ! 3 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXpPaHEHHS B MEXAHUKE 10 1 1 hitps-//m.cdsoo.rw/7f41bfT2
Hroro no pazgeny 40
Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKOM 10 1 1 bubnmoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
32 OCHOBBI TEpPMOAUHAMUKHI 17 1 0 hitps-//m.edsoo.ru/7f4 1bf72
13 ArperaTHbIe COCTOSIHHSI BEIICCTRA. 6 0 0 bubmmoreka [JOK

@da30BbIE IEPEXOBI

https://m.edsoo.ru/7141bf72



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

Uroro no pazgeny 33
Pa3nen 4. DJIEKTPOJANHAMUKA
bubnunorexa LIOK

+1 MeKTpoCTaTHI 10 https:/m.edsoo.ru/7f41bf72
47 [locTostHHBIN neKkTpuUecKuil TOK. Toku B 15 bubnmoreka [JOK

' pa3INYHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 25

PezepBHOe Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P KonTpoabnsie | IlpakTuuyeckue (mupp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 1 | 3 bubmuotexa [IOK
’ WHYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHndeckue U 3J1€KTpOMarHUTHbHIE 9 | bubnmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
27 MexaHn4eCcKHe U 3IEKTPOMarHuTHbBIE 5 1 bu6nnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmorexa [IOK
2.3 O 10 3
frrra https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIUAJIbHONH TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crielIMaJIbHON TEOPUHU 4 | bubmuorexa [IOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 OJIeMEHTHI KBAHTOBOU OIITUKH 6 ngg;gf:;;grou/s 41697
4.2 Crtpoenue atoma 4 bubnmoreka [JOK



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/7f41¢c97¢

4.3

AToMHOE S71pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pasgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKHU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPUIUKI 7 Bubnroreka LIOK
https://m.edsoo.ru/7f41c¢97¢

Hroro no pasgeny 7
Pa3gen 6. OGOBIIAIOLIEE IOBTOPEHUE

6.1 O6o06mraromiee TOBTOPEHHE 4 ngﬁ;ﬁfiﬁﬁgﬁ £41c97c
HWroro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacos JIeKTPOHHbIE
ara undpoBbie
Ne o/ Tema ypoka Kontpoabubie | IlpakTHueckue A op
Bcero u3yueHusi = o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
®dusuka — Hayka O IIPUPOJE.
1 Hayunble MeTzK bl HOSH;)HI/TH 1 0 0 bubmmorexa [IOK
v A 05.09.2023 | https://m.edsoo.ru/ff0c32¢2
OKPY’KaIOIIIEeTO MUpPa
Pons 1 MecTO Gu3uKu B
) (hopMUPOBaHUU COBPEMEHHOI ) 0 0 bubnuorexa [JOK
Hay4HOU KapTUHBI MUPA, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATETLHOCTH JIFOACH
MexaHn4ecKoe IBUKEHHUE.
3 OTHOCUTEJIBHOCTh MEXaHUYECKOTO ) 0 0 but6mmoreka [IOK
nBwxenus. [lepemenienue, CKOpoCTsb, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 0 0 bu6nuorexa [IOK
JIBU)KCHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOMEpHOE npAMOIMHENHHOE 1 0 0 13.09.2023
JIBIYKEHUE
6 PaBHOYCKOpEHHOE NPAMOJIMHENHOE | 0 0 bu6nuorexa [IOK
JIBU)KCHUE 15.09.2023 | https://m.edsoo.ru/ff0c372¢
7 PaBHOYCKOpEHHOE MPAMOJIIMHEITHOE 1 0 0 19.09.2023
JIBIYKEHUE
2 CBobOoaHOe majzeHue. Y CKOpeHue | 0 0 bubnuorexa [JOK
CcBOOOHOTO MMaJlEHUSA 20.09.2023 | https://m.edsoo.ru/ff0c39cc



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

CBoOogHoe masienne. Y cCKopeHue
CcBOOOIHOTO MaICHUA

22.09.2023

10

KpuBonnHeliHoe 1BUKEHUE.
JIBr>keHUE MaTepuaabHON TOUKH 10
OKPY>KHOCTH

26.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

11

KpuBonuHeliHOe ABUXKEHUE.
JIBr>keHue MaTepuaabHOU TOUYKH 110
OKPY>KHOCTH

27.09

12

KpuBonuuerHoe IBUXEHHUE.
JIBrkeHue MaTepuaabHOU TOUKH 110
OKPYKHOCTH

29.09

13

KpuBonuneliHoe IBUXEHUE.
JIBr>keHuEe MaTepuaabHON TOYKH IO
OKPY>KHOCTH

3.10

14

Konrponsnas padora Ne 1 o reme
«KnunemaTuka»

4.10

15

[Ipunuun ornocutensHoctu ["anumes.

WNHuepruanbHble CUCTEMBI OTCYETA.
Ilepssb1it 3axkoH HbroToHa

06.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

16

HpI/IHL[I/IH OTHOCHUTEIbHOCTH I'anmmnes.

HuepunanbHble CUCTEMBI OTCUETA.
Ilepssbiit 3axk0oH HproToHa

17.10

17

HpI/IHI_II/IH OTHOCUTEIbHOCTH I'anunes.

WuepuuanbHble CUCTEMBI OTCUETA.
ITepBriii 3akoH HeroTOHA

18.10

18

Macca tena. Cuina. [punnun
CyHEpNO3ULIMKU CUil. BTopoil 3aKoH
Hprorona 115 MaTepuaabHON TOUKH

20.10.2023

bubmoreka [IOK
https://m.edsoo.ru/ff0c3bed



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

19

Macca tena. Cuina. [IpuHnmn
Cynepno3uiuu cui. Bropoii 3akoH
HeroToHa i1 MaTepuaabHOM TOYKU

24.10

20

Tpetuii 3akoH HptoToHa niis
MaTepuaIbHBIX TOUEK

25.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

21

Tperwnii 3akoH HproTOHA 1151
MaTepHUaIbHbIX TOUYEK

27.10

22

3akoH BCeMUPHOTO TaroteHus. Cria
TshxecTu. [lepBast KocMuUecKast
CKOPOCTb

31.10.2023

but6mmoreka [IOK
https:/m.edsoo.ru/ff0c3d00

23

3akoH BceMHpHOTro TsaroteHus. Cumia
TskecTu. [lepBas kocMuueckas
CKOPOCTb

01.11

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

03.11.2023

but6mmoreka [JOK
https:/m.edsoo.ru/ff0c3el

25

JlaGopaTopHast pabdoTta « 1 «
N3mepeHne KeCTKOCTH MPYKUHBDY

07.11

26

Cuna tpenus. Koapumnment tpenus.
Cuna conpoTHBIIEHUS NIPH IBUKEHUU
TeJa B KUIKOCTH WU ra3e

08.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c3{76

27

JlabopaTtopHnast pabota No 2
«M3mepenne ko3 dunmenta TpeHus
TPY>KUHBDY

10.11

28

JlaGopaTopHnast pabota Ne
3»H3mepenus ko3ppuirieHTa TpeHus
CKOJIBKEHUS

14.11

29

Cuna tpenus. Koagdunment tpenus.
Cuita cCOnpoTHBICHHUS TIPH BIKCHUN

15.11



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

TCJ1a B XJKMAKOCTH UJIN I'a3€

30

HOCTYHaTeJILHOC 1 BpallaTCJIbHOC

JBUKEHHE a0COIOTHO TBEPAOTO TEIA.

MowmeHT cribl. Ilnedo cuiel.
VYcnoBust paBHOBECHS TBEPIOTO TeIa

17.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

31

HOCTYHaTeJILHOC 1 BpallaTCJIbHOC

JBUKEHHE a0COIOTHO TBEPAOTO TEIA.

Mowmenrt cuibl. [lneyo cuibl.
VYcnoBust paBHOBECHUS TBEPIOTO Tesa

28.11

32

Kontponsnas padota Ne 2 o teme
«JluHamuka

29.11

33

NmMnynbc MaTepuaibHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmrmtynbe cubl. 3aK0H COXpaHEHUS
uMIynbca. PeakTuBHOE JBUXKEHUE

01.12.2023

bubmoreka [IOK
https://m.edsoo.ru/ff0c43d6

34

NmMnynbc MaTepuaibHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmmynbe cubl. 3aK0H COXpaHEHUS
uMIynbca. PeakTuBHOE JBUXKEHUE

05.12

35

PaGota 1 MOIITHOCTD CHITBI.
Kunernueckas sneprus
MaTepHuaabHOi Touku. Teopema 00
HU3MCHCHHNU KI/IHCTI/I‘IGCKOI‘/’IVBHGPFI/II/I

06.12.2023

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4502

36

PaboTa 1 MOLTHOCTb CHIIBI.
Kunernueckas sneprus
MaTepHuaibHOi Touku. Teopema 00
U3MCHCHHUU KPIHGTPI‘-IGCKOIYBHGPI‘HH

08.12

37

HOTCHI_[I/IaJ'IBHaH OHCPTIHUs.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

[MoTeHnmansHas YHEPTHUS YIIPYTO
ne(OpMHUPOBAHHON MPYKUHBIL.
[orennuanbHast SHEPTHs TeNa BOIU3U
MOBEPXHOCTHU 3eMIIU

12.12.2023

38

[TorenmmanpHas HEPTHS.
[loTenuuanbHas 3HEPrust ynpyro
1e(OPMHUPOBAHHON MPYKUHBI.
[lotennuanbHast SHEPrus Tesa BOIU3U
MOBEPXHOCTU 3eMITU

13.12

39

[loTenunanbHble U HEMOTEHIHAJIbHBIE
cuitel. CBsA3b paboThI
HENOTEHUNAIBbHBIX CHJI C
U3MEHEHHEM MEXaHUYECKON dHEPrun
CUCTEMBI TeJI. 3aKOH COXPaHECHHUS
MEXaHNYECKON YHEPIUn

15.12

40

[loTeHunanbHbIE U HENOTEHIMAJIBHBIE
cuiibl. CBA3b paboThI
HENOTEHIUATIbHBIX CHUJI C
M3MEHEHHEM MEXaHUYECKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON S3HEPTUH

19.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

41

JlabopaTtopHast paboTNe4«3yuenne
3aKOHA COXPAHCHHS MEXaHUYECKON
SHEPTUN

20.12.2023

42

KontponbHast padbotaNe3 mo teme «
3aKOHBI COXPAHEHHUSI B MEXaHHUKE)

22.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

43

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKON TEOPHH.
bpoynoBckoe nBmwkenue. Juddy3us

26.12.2023

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



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

44

Xapakrep IBHKECHUS U
B3anMMOJCHCTBHS YAaCTHI[ BEIIeCTBA.
Mogenu cTpoeHus ra3os, KUAKOCTEU
U TBEPABIX TEII

27.12.2023

45

Macca monekyn. Konugyectso
Bemiectsa. [locrosunas ABorazipo

29.12.2023

46

TermnoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. lllkana remneparyp
Lenscus

29.11.2023

47

Wneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

09.01.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

48

AOGcotoTHas TemrepaTtypa Kak Mmepa
CpeHe KHHETHYECKON YHEPIUun
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

10.01.2024

bubmoreka [IOK
https://m.edsoo.ru/ff0c511e

49

3akoH JlanpToHa. ['a30BbIE 3aKOHBI

12.01.2024

50

JlaGopaTopHas pabota
Ne5«HccnenoBanue 3aBUCUMOCTH
MeX1y mapaMeTpaMu COCTOSHUS
pa3peKEHHOr 0 Ta3a

16.01.2024

51

M3onporueccel B uA€aIbHOM ra3e u ux
rpaduueckoe mpeacTaBIeHUE

17.01.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

52

Kontponbnas padota Ne 410 teme No
YpaBHEHHE COCTOSHUS raza

19.01

53

Buyrtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
criocoOsl e€ u3mMeHnenus. Konngectso

23.01



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUS OTHOATOMHOTO HJICATTBHOTO
raza24.01

54

Bnaytpennsis sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
cnocoObI €€ nsmenenust. Komnyectso
TEIUIOTHI U paboTta. BHyTpeHHAs
SHEPrus OAHOATOMHOI'O UEATBHOIO
rasa

24.01

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

55

Bryrtpennss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
crocoOnI €€ n3meHenus. KoanuectBo
TEIJIOTHl M paboTa. BHyTpeHHss
SHEPrus OJJHOATOMHOI'O UAEATBLHOIO
rasa

26.01

56

BuyTpenHss sHeprus
TEepPMOAMHAMHYECKOI CUCTEMBI U
croco0b! e€ n3MeHeHus. KommaecTso
TETUIOTHI U paboTa. BHyTpeHHSS
SHEPrus 0OJTHOATOMHOTO UJEaEHOT'O
rasa

30.01

57

Buasl remionepenaun

31.01

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

58

Y aenpHas TEII0€MKOCTh BEIIESCTBA.
KonuuecTBo TemioTs! pu
Terionepenaye. AnnadaTHbIR
MpoIIeCcC

2.02

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36

59

VYnenbHas TEIUIOEMKOCTD BEIIECTBA.
KonuuecTBo TemioTs! pu

6.02



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teronepenayde. AnuadbaTHbINA
IPOIIECcC

IlepBblil 3aKOH TEPMOAVHAMUKHU U €TI0

but6mmoreka [IOK

60
MPUMEHEHUE K U30MpoleccaM 07.02.2024 | https://m.edsoo.ru/ff0c5efc
61 [TepBolii 3aKOH TEPMOJAMHAMUKHU U €T0 09.02
MIPUMEHEHHE K U30Tpolieccam
HeoOpaTuMoCTE POLIECCOB B
62 pH (I)) e. Bropoit I3)aII<lOH buomorera [IOK
pupode. P 20.02.2024 | https://m.edsoo.ru/ff0c6230
TePMOAUHAMUKH
63 [Tpunuun aevicreus u KII TermoBoi bubmuoreka [JOK
MAaIlIUHEI 21.02.2024 | https://m.edsoo.ru/ff0c600a
64 [Tpunmun aevicrBus u KII1{ TernmoBoi 3.0
MAIIUHBI
65 Kapno u ero K
L Kapro u ero KI1 27.02.2024
66 uxn Kapno u ero KITJJ 28.02
67 DKOJIOTHYECKUE TTPOOTEMBI 103
TEIJIO3HEPTeTUKU
68 O606maromuit ypok «MonekynspHas 503 but6mmoreka [IOK
¢uszuka. OCHOBBI TEPMOTUHAMUKI ' https://m.edsoo.ru/ff0c6938
Kontponsnas pabora Ne Smo reme
69 «MonexynspHas ¢puznka. OCHOBBI 6.03 bubmmorexa OK
YHP ' ' https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMUKI
20 [TapooGpa3zoBanne 1 KOHICHCAIHSI. 12.03 bu6mmoreka [IOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
AOconroTHasg U OTHOCHUTEILHAS Bt OK
71 BJIYKHOCTh BO31yXa. HackleHHbIN 13.03 nosmorexa I

nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5efc
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

Teépnoe teno. Kpucrannuueckue u
aMmopQHbIe TeNa. AHU3OTPOIHUS

but6mmoreka [IOK
72 CBOMCTB KpucTaJLIOB. JKuakue 15.03
p A https://m.edsoo0.ru/ff0c6510
Kpuctajibl. COBpeMEHHbIE
MaTepuaibl
[InaBiieHne U KpUCTATIU3ALIMSL.
73 VY enpHas TEII0TA IUIABICHUA 19.03 bubmorexa [OK
A ' ' https://m.edsoo.ru/ff0c6708
Cybnumarus
[InaBieHue U KpUCTAIU3ALIMSL.
74 VY aenpHas TEIUIOTA IIABJIEHUA. 20.03
Cyb6numarus
bu6mmoreka [JOK
75 VYpaBHEHME TEIUIOBOroO OajiaHca 22.03
P https://m.edsoo.ru/ff0c6820
DneKTpu3anus Teia. DICKTPUICCKUN
76 3apsi. J(Ba BUIA 3JIEKTPUUECKHUX 26.03 bubmiorexa HOK
PAL. a P ' https://m.edsoo.ru/ffOc6bcc
3apsi0B
IIpoBOgHUKH, TUDJIEKTPUKHA U
77 H(I;)J'I OBOJHUKH 3aK(I:H COXpaHEHU 27.03 bubmmorexa LIOK
YHpOBOZ ’ p ' https://m.edsoo.ru/ff0c6bec
3JIEKTPUUECKOTO 3apsia
B3aunmopeiictBue 3apsiioB. 3aKoH
78 Kymnona. ToyedHbIl 271 KTpHUUECKUI 29.03 brbmrorexa IOK
Y ’ i ' https://m.edsoo.ru/ff0c6ce4d
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOro
29 nosis. [IpuHnun cynepnosuuuu 504 bu6muoreka [IOK
3JIEKTPUUECKUX ToseH. JInnuu ' https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui 31eKTpoCTaTHIECKOTro
80 noiida. IHorenmman. PasHoctb 3.04 Eubmorexa IIOK
' . ' hitps://m.edsoo.ru/f0c600

IIOTCHOHUAJIOB



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

81

[TpoBOTHUKY M TUDJICKTPUKH B
3JIEKTPOCTATHYECKOM TIOJIE.
JusnexTpuueckasi IPOHUIIAEMOCTb

5.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

82

DnekTpoéMkocTh. Konnencatop

16.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

83

DIEeKTPOEMKOCTD IIIOCKOTO
KOHJeHCcaTopa. DHeprus
3apsHKEHHOr0 KOH/IeHcaTopa

17.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

84

[IpuHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
amnmnapara, CTpyHHOTro mpUHTEepa.
DIIeKTpOCTaTUYECKas 3alIMTA.
3a3eMJICHHE AJICKTPOIIPHUOOPOB

19.04

85

KonTponbhast pabora Ne 6 o Teme «
DIIEKTPOCTATUKAY

23.04

86

DNEKTPUUECKUN TOK, YCIIOBUS €T0
cymectBoBanus. [locTosHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporusinienne. 3akon OMma it
ydacTka [enu

24.04

87

[MocnenoBatesbHOE, MapaLIEIbHOE,
CMEIIAHHOE COCTUHECHHUE
npoBoAHKKOB. Jlaboparopras pabora
«M3ydeHue cMEIIaHHOTO COCTUHCHUS
PE3UCTOPOB

26.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

88

PaboTa 1 MOITHOCTH AIEKTPHUECKOTO
Toka. 3akoH J[>xoyns-Jlenna

30.04

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

89

3axon OMa J1s MOJIHOM (3aMKHYTOM )
anekTpudeckou nenu. Koporkoe

7.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3ambikanue. JlabopatopHas pabora
«M3mepenne DJIC ucTouHnKa TOKa U
€r0 BHYTPEHHETO COMPOTUBIICHHUSI

90

DJIEKTpOHHAS MPOBOJUMOCTh
TBEPABIX METAIUIOB. 3aBUCUMOCTD
COTIPOTHUBJICHUS METAJIJIOB OT
TemMiiepatypbl. CBEpXIpOBOAUMOCTh

8.05

91

DNIEeKTpOHHAs IPOBOJIUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTD
COTIPOTHUBJICHUS METAJIJIOB OT
temriepatypbl. CBEpXIpOBOAUMOCTh

14.05

92

DJIEKTPUUYECKUI TOK B BaKyyMe.
CBoMCTBA 2JIEKTPOHHBIX MyYKOB

15.05

93

[TomympoBOTHUKH, MX COOCTBEHHAS U
MpUMeECHas MpoBOANMOCTb. CBoMCTBa
p—n-nepexoaa.
[TomynpoBOIHUKOBBIE TPUOOPHI

17.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

94

DIIEKTPUYECKHI TOK B paCTBOpaXx H
pacIuiaBax 3JIeKTPOIUTOB.
DIIEKTPONUTHYECKAs JUCCOIUALIMS.
DIIeKTponIn3

17.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

95

DIIEKTPUYECKHI TOK B paCTBOpaXxX H
pacIiaBax 3JIeKTPOIUTOB.
DIIEKTPONUTHYECKAs JUCCOIUALIMS.
DIIeKTponIn3

21.05

96

DIIEKTPUYECKHI TOK B paCTBOpaXxX H
paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAs JUCCOIUALIMS.
DIIEKTPOJIN3

21.05



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DJIEKTPUYECKUH TOK B razax.
CaMOCTOSTeITbHBIN U

but6mmoreka [IOK

97 . 1 21.05
HECAaMOCTOATEIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DneKTpudYecKre mMpuoopsl 1
08 YCTPOWCTBA U UX IPAKTUYECKOE 1 99 5 bu6nuorexa [IOK
npuMeHeHue. IIpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
DneKTpudYecKre Mpuoopsl U
YCTpOICTBA U UX MPAKTUYECKOE 1 205
npuMmeHenue. [lpaBuna TexHuku
0€3011aCHOCTH
99 O6o0marommii ypok | 2,05 bubmmoreka [IOK
«DNEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas padora Ne 7 o teme
«Quekrpocraruka. [TocrossHHbIN bu6muoreka [IOK
100 . 1 24.04
3IIEKTpUYECKUH TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeax»
101 PesepsHbliil ypok. KonTposbHas 1 94.05 bu6nuorexa [IOK
paboTa o Teme "DieKTpoarHaMuKa" https://m.edsoo.ru/ff0c8c56
100 Pesepsurlil ypok. O600maronumii | 24,05 bu6mmoreka [IOK
ypok 1o remam 10 kinacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
[1]
J]:;H Tema ypoka Beero Kontpoabubie | IlpakTnueckue fa[:;:enuﬂ sgizzz:fenbﬂme
padoThI padoThI pecypesI
[TocTosTHHBIE MarHUTHI U UX

| B3auMo/ieiicTBUe. MarHuTHoe ToJe. | bubmuorexa [IOK
Bexkrop MmaruutHOM MHAYKUMH. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIUH
MarauTHO€ 1oJie MPOBOIHHUKA C

) TokoM. OnbIT Dpcrena. | bubnnoreka [IOK
B3anmonencTeue npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopartopnas padota «3yuenue 1 1 bu6nnoreka [JOK
MAarHUTHOT'O IO/l KATYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBUEe MArHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGoparopnas pabota 1 1 bubnnoreka [JOK
«HccnenoBanmne neMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBME MAarHUTHOTO TOJIS1 HA

5 JBHXKYILYIOCS 3apSKEHHYIO YACTHILY. 1 bubnnoreka [IOK
Cuna Jlopenna. PaboTa cumsl https://m.edsoo.ru/ff0c9df4
JlopeHnia
DnekTpoMarauTHas UHAYKIwms. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. I1C 1

HHAYKIHH. 3aKkoH QJICKTpoMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHnykiuu Gapanes

JlaGoparopnas pabota
«HccnenoBanue sIBJICHUS
AJICKTPOMArHUTHON WHIYKITH

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHHE
camonHaykuuu. J/1C caMOMHIYKIIMH.
DHeprus MAarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa 1 UX
MPUMCHCHUC: IIOCTOSAHHBIC MAI'HUTHI,
QJICKTPOMArHUTHI, 3JICKTPOABUIATCIIb,
YCKOPUTEIHN 3JI€MEHTAPHBIX YACTHII,
MHAYKIMOHHAS TeYb

10

O6o0matromuii ypok «MarautHoe
II0JIC. QHGKTPOMaFHI/ITHaH HUHIOYKIOHA»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas paboTa 1o Teme
«MarauTtHoe noiie.
BHeKTPOMaFHI/ITHaH I/IHJIYKIII/ISI»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHUYECKHE
KosieOanus. ['apMOHHUYECKHUE
KoJieOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaienue sHepruu

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCIMOCTH
Nepro/ia MaJIbIX KoJeOaHuit rpy3a Ha
HUTH OT JJTMHBI HUTU M MAcChI TPYy3a»

14

Koneb6arenpHbiil kOHTYp. CBOOOHBIC

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMArHuTHBIC KoJicOaHMs B
nacaaibHOM Ko0JIeOaTeIIbHOM KOHTYpEC.
Amnagorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMArHuTHBIMHA KOoJICOaHUSIMH

15

®opmyna ToMcoHa. 3akoH
COXPAaHCHHS SHEPTUU B HICATHHOM
Kose0aTeIbHOM KOHTYpE

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

16

[IpencraBieHue 0 3aTyXarOMIUX
KoJicOaHUsX. BeIHYXIeHHBIC
MexaHn4uecKue Konebanusa. Pe3onanc.
BeIHYXICHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennsbIit Tok. CUHYCOUIATBHBIN
MepEeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE 1
JNENUCTBYIOLIEE 3HAUCHUE CUITbI TOKA U
HaIpsKEeHUs

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

18

Tpancdopmarop. [IpoussoacTso,
nepenayda u norpedieHne
NEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHHE EKTPUYECKOr0 3BOHKA,
reHepaTopa IepeMEHHOro TOKa,
JIMHUU DJIEKTpoIIepesay

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE AIEKTPOIHEPIUH.
Kynbrypa ncnosibzoBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOMN
KU3HU



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

MexaHHUeCKHe BOJTHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. Ckopocth

bu6nmorexa [IOK

21 pacrpoCTpaHeHys U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[lonepeunbie U NPOAOJIbHBIE BOJHbI
” 3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIEeKTPOMArHUTHBIE BOJIHBI, UX
23 cBOMCTBa U cKOpocTh. [Ikaa bubamorera LOK
https://m.edsoo.ru/ff0ccfe0
3JEKTPOMAarHUTHBIX BOJIH
[TpuHIIUTIBI paTUOCBS3U U
24 TeJeBUAcHUs. Pa3Burue cpencTs
cBa3u. Paguonokanus
25 KonTponbhas pabora «Konebanus u bubnmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHEHOE pacIpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpeje. bubnmoreka [JOK
ToueuHslil uICTOUHUK cBeTa. JIy4 https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300pa)KeHMIl B IIJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. llpenenbHblil bub6mmorexa [IOK
YI'0JI HOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUs
29 Jlaboparopnas pabota «3mepenue bubnnoreka [JOK
IOKAa3aTes NMPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenune nzo0pakeHuil B bubmuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmylia TOHKOM JIMH3HI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ff0cddle

JlaGoparopnast pabora

31 «Hccnenosanue cBOUCTB
M300paXeHUH B JIMH3AX)
Hucnepcust cBera. ClioXHBIA COCTaB
1 6enoro ceeta. L{ger. Jlaboparopnas
pabota «Habmonenue aucnepcun
CBETa»
1 Wutepdepennus ceera. dudpakius bu6numorexa [IOK
cBeta. [udpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [lonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpUOOPHI U YCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOTO MPUMEHEHHUS
['paHuIBl MPUMEHUMOCTH
16 KJIaccuueckoil Mmexanuku. [locTynarer bubnnoreka [JOK
CIIeLIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3amMmeniieHre BpeEMEHHU U COKpaIllCeHUE bubmorexa LIOK
p p https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMMYJIbC PEISITUBUCTCKON
38 yacTUIlbl. CBI3b MacChl C DHEPTUEN U Bubmaorexa IIOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHUsl TOKOS
KonTponbHas pabora «OnTuka.
. bubmuorexa [IOK
39 OcCHOBBI CIELIMATIBHON TEOPUU

OTHOCHUTCIIBHOCTH)»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. DHeprus

Bbu6nuorexa LIOK

40
U UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBbITHE U HCCIIEN0BAHNE Eu6 [IOK
NOINOTEKA
41 .0 A.T.
porospdexra. Ombrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTodddexra. YpaBHeHue
42 3171HH_ITG§H8. Hq:lq)(bOTOB(b(;@)CKTa buommorera HIOK
A ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» potordpdexra
HaBnenne ceera. OnbiTel I1. H.
43 JlebeneBa. XumMnueckoe NeHCTBUE bubmmorexa [OK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MIPaKTUYECKOE MPUMCHCHHE:
44
¢boTorneMeHT, GOTOAATUHK,
CoJTHEYHast OaTapesi, CBETOIUO]T
45 Pemenune 3agau no reme «JI1€MEHTHI bubnmoreka [JOK
KBAHTOBOU ONTUKW)) https://m.edsoo.ru/ff0d0302
Monaens atoma TomcoHa. OTBITE
46 Pesepdopna no paccestHuro o-4actu bubmmorexa [IOK
POOPA p e https://m.edsoo.ru/ff0d091a
[TnaneTapHas MojeNb aTOMa
bu6nmmorexa [IOK
47 Iloctynatel bopa
TY/IATRL BOp https://m.edsoo.ru/ff0dOafa
W3aydenune u norioieHue GpoTOHOB
48 i} I/I};:a €X0JIe aToMa C O, H(()li“o OBHS bubmorexa [OK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha IPpyroi. Buasl criekTpoB
BonHoBErIe cBoiicTBa yacTuIl. BomHEI
N bubnmoreka [JOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOH AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0cag



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXICHHOC N3JIYUCHUC

50

OTkpbITHE paTUOaKTUBHOCTU. OMBITHI

Pesepdopmaa mo onpeneneHuio cocraa

PaAOaKTHBHOI'O U3JTYYCHUA

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiusHue
PaIMOaKTUBHOCTHU HA KUBBIE
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
N3oTomel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznydeHue

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CB31 HyKJIOHOB B sJIpe.
SnepHbie peakuuu. SnepHbii
peakrop. [Ipobrnembl, IEPCIEKTHUBHI,
9KOJIOTUYECKHE ACTIEKTHI SII€PHOI
SHEPIreTUKU

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHUS 1
PErucTpaLy 3JIEMEHTAPHBIX YaCTHII.
Kpyraslit cton «@yHaameHTallbHbIe
B3auMoeiicTBud. ETMHCTBO
(bu3NIeCKOi KapTHHBI MUPa»

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

55

Bun 3sé3nnoro He6a. Co3Besnus,
SIpPKHUE 3BE3IbI, TIAHETHI, UX BUIUMOE
nBrkenne. CoHeyHas cucTeMa

56

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sneprun CosHLA U 3BE3]



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

57

3BE3BI, NX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
[OCJIEI0BATEILHOCTH. BHyTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
MPEACTABICHUS O MMPOUCXOKIACHUU 1
spoatonru CoJHIA U 3BE3]

58

Mneunsiit Ilyre — Hama ['anakTuka.
ITonos>xenne u neuwxenue CosHua B
lamakrtuxke. ['amaktuku. YEépHbie
JBIPBI B SIAPAX TAIAKTUK

59

Bcenennas. Pa3Oeranue rajnakTuk.
Teopus bosbiioro B3psiBa.
PenukToBoe n3inyuenue.
MeraranakTuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

61

KonrtpomnbHas pabota «1eMeHThI
aCTPOHOMMH M aCTPOPUIUKI

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIIUATIbHOM U
ATUYECKOH chepax esaTeIbHOCTH
JelIoBeKa

63

O60o6maromuii ypok. Ponb u mecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HayYHOH KapTHHE MUPa

64

O6o0matomuii ypok. Pois
¢u3nveckoit Teopun B HOpMUpOBaAHUU
NpeCTaBICHUN 0 (HU3NIECKO
KapTHUHE MHpa




O6o06matrommii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- 1
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 Pe3epBHbIil ypok. MarHuTHOE 1oJIE. 1
DneKTpOMarHuTHAsT UHIYKIHS
PesepBubiit ypok. OnTrka. OCHOBBI

67 CIIELIUAJIbHON TEOpUU 1
OTHOCHUTEJIbHOCTH
Pesepnsiii ypok. KBanToBas (usuka.

68 3H€£€HTBI};I)CTPOHOMHH u * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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