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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha YypoBHE cpeaHero oOuero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUW M TpPeOOBAHMI K pe3yibTaTaM OCBOEHUS
OCHOBHOI 00pa3oBatesibHOM IporpaMmel, ripecrabiieHHbIX B DI'OC COO, a Takxke
¢ yuéroMm enepanbHol pabouedt mnporpaMmbl BocnuTanus W KoHuenmuun
npenoaaBanus yueOHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoii @enepannn, peaqnu3yomnux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Tporpamma 1o (usuke onpeAenseT 00s13aTeIbHOE MTPEIMETHOE COCPIKAHHE,
yCTaHABIMBAET PEKOMEHIYEMYIO TOCIEA0BATEIHHOCTh N3YUYCHUS TEM U Pa3/IeiioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH yd4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH  OOyYaroOmuXCsl.
[Iporpamma 1o ¢u3uke AaéT MpeAcTaBICHUE O IENAX, COJACpPKAHUH, OOIIen
CTpaTerud OOy4YeHHs, BOCIHMTAHUS M Pa3BUTUSI OOYYAIOUIUXCA CPEICTBAMHU
yuebHoro npenmera «Puznka» Ha yriryoaéHHOM ypOBHE.

Nzydyenue kypca (Qu3uku yriyOlEHHOTO YPOBHS IO3BOJISIET pealn30BaTh
3aJ1aui MpoQecCHOHATbHON OPUEHTAIlMH, HAIPaBICHO HA CO3JaHHE YCIOBUM JUIS
MPOSIBIICHUSI CBOMX HWHTEUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
o0y4Jarommmcsi, KOTOpbIE HEOOXOMUMBI JJii TPOJOJDKEHHs 00pa3oBaHUsS B
OpraHu3anusXx MpoPEeCcCHOHANLHOTO 00pa3oBaHUs IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIIUATLHOCTSIM.

B mporpamme 1o ¢pusuke onpeaensoTcs MiIaHupyeMbIe pe3ybTaTbl OCBOCHHUS
Kypca (U3MKHM Ha YpPOBHE CpenHero oO0mero oOpa3oBaHUsA: JUYHOCTHBIE,
METanmpeIMeTHbIe, TMpeaMeTHbie (Ha  yrayonéaHom  ypoBHe). Hayuno-
METOJIOJIOTHYECKOM OCHOBOM [UIsi  pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeIMEeTHBIM M TPEJAMETHBIM pe3yjbTaTaM OO0YyYalolUXCsi, OCBOMBIIUX
nporpamMmy 1o (u3MKe Ha YpOBHE CPEeJHEro 001Iero 00pa3oBaHus Ha yriayOaEHHOM
YpOBHE, SIBJISIETCSI CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBIE PE3YNIbTAThl OCBOCHHS Kypca GU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHMCJIE PEIMETHBIE Pe3yIbTaThI 110 ToJaM O0y4eHHUS;

coziepkaHue yueoHoro npeamera « Ousnkay mo rojgaM 00ydeHusl.

[Iporpamma 1o Qu3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCTIOJIb30BaHa YUUTEISIMU (PU3UKH JUISI COCTABICHHUS CBOMX Pab0YHX MPOTpamMM.

[Iporpamma mo ¢u3uke He CKOBHIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
NPEIOCTaBISET BO3MOKHOCTH JUISI peaiM3alliil  Pa3IMYHBIX METOJAUYECKUX
MOIXOJ0B K TPENoJaBaHWi0 (U3WKH Ha YIIyOJIEHHOM YpOBHE TPHU YCIOBHUH
COXpaHEHHUs 00s3aTENFHON YaCTH COIeP KaHUS Kypca.

®du3nka Kak Hayka O HamOojee OOIMX 3aKOHAaX MPHUPOJIbI, BHICTyINas B
BCHHBIH BEAAIKBGHCTOMY ——
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3HaHUi 00 okpyskaroriem mupe. IkoapHbIN Kype GUBMKH — CUCTEMOOOPa3YIOMNiA
Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HW3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckorr reorpaduerd u acTtpoHomued. Mcmonp3oBaHWE W aKTHBHOE
npuMeHeHne (U3MUECKUX 3HAHWM OINpeeuiio Xapakrep U OypHOE pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTHM B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCAa,
MOJIyYeHHsI HOBBIX MaTEpHalOB C 3aJaHHBIMH CBoiicTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronierocsi, B GOpMUpPOBAHUE YMEHHUU NMPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
IIPY BBIMOJTHEHUU UM YYEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca pu3uku Ha ypoBHE CpeTHEro 00111ero oopa3oBaHus MOJIOKEH
P UAEH, KOTOPbIE MOYKHO PacCMaTpUBaTh KakK MPUHIUIIBI €T0 TOCTPOCHUS.

Hoea uenocmmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuan Kypca (HU3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Benymum B Kypce sBIseTcs
(dopMUpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEUIECTBE U
HoJIe.

Hoea cymanumapuzayuu. EE peanuszanus OpeAnosara€T MCIOJIb30BAHUE
F'YMaHUTAPHOTO NOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHUE CBA3U Pa3BUTHUSA
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y SKOJIOTHYECKUMU MPOOJIEMaMH.

Hoesa npuknaonon nanpaenennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTMYECKUX
IPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, M
TEXHOJIOTUU.

Hoea 3xonocuszayuu peanusyercs TIOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIEp>KaHus, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHHKH U TEXHOJIOTHUH, a TaKkKe OOCYKICHHUS
npo0JIeM palMOHAIBHOIO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

OcBoeHue cofiepkaHusi IporpaMmbl 10 (PU3KKE JOHKHO OBITH MMOCTPOCHO HA
OPUHLKIIAX CUCTEMHO-JESATENIbHOCTHOrO noaxonaa. s pus3nku peamuzanus 3THX
IPUHLKIIOB 0a3upyeTcsl Ha HCIOIb30BAHUHM CAMOCTOATEILHOTO HKCIEPUMEHTA KaK
IOCTOSIHHO JIeHcTByIomero (axkrtopa yuyebHoro mnpouecca. s yriayOn€HHOTO
YPOBHS — DOTO CHUCTEMa CAaMOCTOATENIBHOIO YYEHHUYECKOTO HKCIEPUMEHTA,
BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHE OMNBITHI MPU HU3YYEHUU HOBOTO

MaTepuana, Jjaboparopabie paboTel U paboTHl MpakTuKyMa. [Ipu 3TOM BO3MOKHBI
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IBa crioco0a peaan3anuu GU3nYecKoro nNpakTUKyma. B nmepBom cirydae npakTukym
npoBoautcs 6o B koHre 10 m 11 kmaccoB, MO0 TOCHE MEPBOTO M BTOPOTO
MOJIYTOJIUHA B KaXKJIOM M3 TUX KjaccoB. BTopol crmocod — 3To mHTErpamnus padbor
OpaKTHUKyMa B CHUCTEMY JIaDOpaTOpPHBIX pabOT, KOTOpbIE MPOBOJATCS B IpPOLECCE
u3ydyeHus: paszena (temel). [Ipu sTom moa paboTramu NpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE HCCIEOBAaHUE, KOTOPOE TMPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIArOBON MHCTPYKIIUH.

B mporpamme mno (¢usuke cucreMa yYEHHYECKOrOo IKCIIEPUMEHTA,
1ab0paTOpHBIX pabdOT M MPAKTUKyMa MPEJCTaBICHA €IUHBIM TepeduHeM. Brioop
TEMATUKU JJI 3TUX BUJOB YUYEHMUYECKHX MPAKTHUECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTeIbHOrO MPOLiecca UCXOs U3 OCOOCHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUS W OCHalleHusi kabuHeta ¢usuku. Ilpu sTOoM oOecneunBaeTcs
OBJIaJICHWE OOYyYaloIUMUCS YMEHHUSIMU TPOBOJUTH MpsSMble M KOCBEHHbIE
U3MEpPEHHUs, UCCIEAOBAHMS 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH U IMOCTAHOBKY
OMBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENSeTCsl pelIEHUI0 PaCUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Ipu 3TOM 111 pacU€THBIX 3a/1a4 IPUOPUTETOM SBIIIOTCS 3aa4U C IBHO 3aJaHHOMU
U HEABHO 33JaHHOW (PM3MUYECKOU MOJIENbIO, TTO3BOJISIIOIINE TPUMEHATh U3yUEHHBIE
3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjesia Kypca, TaK U UHTErpupys
NpUMEHEHUE 3HAaHUI U3 Pa3HbIX pa3enoB. JlJis KaueCTBEeHHbIX 3a7a4 TPUOPUTETOM
ABJISIIOTCS  3aJlaHusl Ha OOBSCHEHUE/NPEJICKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY»Kalolllel >XKU3HH, TpeOyrolire BbiOopa (hu3ndecKon
MOJIENU U1l CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kype pu3uku yriyOiI€HHOro YpOBHSI Ha YPOBHE
cpeaHero oOIiero 00pa3oBaHUsS MOKEH HM3y4aThCAd B YCIOBHUSX MPEIMETHOTO
kaOuHera. B kabwHeTe Qu3MKM JOMKHO OBITH HEoOXxomaumoe jJabopaTopHOE
00opymoBaHUE ISl BBHITIOIHEHHSI yKa3aHHBIX B IPOrpaMMe MO0 (PU3UKE YUEHUUIECKIX
OMBITOB, JAOOPATOPHBIX pabOT U PadOT MPAKTHKyMa, & TAKKE JTEMOHCTPALMOHHOE
000pyI0BaHUE.

JlemoHCcTpanimoHHoe o0OopyaoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM H  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1Mo (u3HKe KIIOYEBBIX JIEMOHCTpALMNA s
UCCJIEIOBaHNS  W3Y4aeMbIX SIBJIEHUA M  MPOLIECCOB, SMIIUPUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 000OpymOBaHWE HJIsi YYEHWYECKHX MPAKTHUYECKUX pPaboT
dopmMupyeTcst B BUJIE€ TEMAaTHUYECKUX KOMIIJIEKTOB M OOECIeunBaeTCs B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJaloImuxcsi. TeMaTH4ecKHe KOMIUIEKTHI

7a00paTOpHOTrO OO0OPYIOBAaHMS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMIUICKCHOM
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UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMH U3y4eHUS PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEpPECa M CTpEeMJICHHS OOydYaloIMXCi K HAYYHOMY
U3YYEHUIO NPHUPOIbI, PA3BUTUE WX HMHTEJUIEKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa M3y4eHHUsI OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMuUpoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BAHUEM (DHU3HUUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHue TMPEJACTABICHUN O poiu (GU3UKH JJIs1 Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npeCcTaBIeHUN 0 BO3MOXHBIX  cdepax  Oymyuiei
npoeCCUOHANILHOM  JICSITEIbHOCTH, CBS3aHHBIX C (DU3UKOW, TMOJTOTOBKA K
JaybHeieMy oOy4eHHIO B ’TOM HalpaBJIE€HUU.

JlocTikeHue 3TUX Leneld o0ecreuynBaeTcs pelIeHueM CIeAyIoIuX 3a1ad B
poliecce U3yyeHus Kypca U3NKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHUs:

IpUOOPETEeHHE CUCTEMbI 3HAaHUN 00 0OIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsAX,  BKJIIOYAas  MEXaHWUKY,  MOJEKYISpHYH  (pU3uKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U JIIEMEHTBI aCTPOPHU3UKHU;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsl OOBICHEHUS
bU3NYECKUX SIBJICHUW B TPUPOJIC U JJISI NPUHSATUS NPAKTUUECKUX PEIICHUN B
IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHHSI PA3IMYHbIX 33]1a4 C SIBHO 3aJJaHHOM (hU3MUECKOM
MOJIENbIO, 3a7ad, IMOJPa3yMEBAIOIINX CaMOCTOSATENIbHOE cO3JaHue (HU3MUECKOI
MOJIENIM, aJEKBATHOM YCIOBUAM 3aJaud, B TOM YHCIE 3aJad HHXKXEHEPHOIrO
XapaKkTepa;

NOHNUMaHUEe (U3NYECKMX OCHOB ¥ TPUHIIAIIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB ¥ TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAJICHHE METOJAaMU CAMOCTOSITEJIBHOTO IUUIAHUPOBAHMS W IPOBEACHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHAlW3a W HWHTEpHpeTanuu  WHOOpMAaIH,
OINPEJENIEHHS JOCTOBEPHOCTH MOJYYEHHOIO pe3yibTaTa;

CO3/IaHUE YCJIOBUU I PA3BUTUS YMEHUU NPOEKTHO-HCCIEN0BATENIbCKOM,
TBOPYECKOM JEATEIBHOCTH;

pasBuTHE MHTEpeca K chepaM nmpodhecCuOHATHHON e TENHHOCTH, CBI3aHHOU
¢ GUBHUKOM.
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B cootBerctBum ¢ tpeboBanusimu DOI'OC COO yriyOnéHHBIH YPOBEHb
U3ydeHHs ydeOHoro mpeamera «@Pu3MkKa» HAa YpOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTCs OOYYAIOUIUMUCS, I[UIAHUPYIOIMUMH TMPOJAOHKCHHUE
o0pa30BaHus M0 CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha uzyuenne ¢pusuku (yriyOnaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus orBoauTtcs 340 gyaco: B 10 kinacce — 170 vacoB (5 4acoB B HEJIEIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIO).

[Ipeanaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX padoOT SBISETCA PEKOMEHJOBAaHHBIM, YUUTENb JellaeT BHIOOD
IpOBEJICHUS JIA0OPATOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYAIbHBIX
0COOCHHOCTEHM 00yJarOITUXCHI.

Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMUCAH 3MIEKTPOHHOW NMOAMNMUCHIO

"CPE[HSIS LUKOJIA N21" I.KOTE/IbHUKOBO BOJIFOrPALLICKOI OBJIACTH, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE CepTudmkat 00FDSE6A387D6A81BC17F132143562939F




COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznea 1. HayuHblili MeTO] MO3HAHNSI IPUPO/BIL.

®dusuka — pyHIaMeHTaIbHas HayKa o npupojie. Haydnblit MeTo o3HaHUS U
METO/IbI CCIIeIOBAaHUS (DU3UUECKUX SIBJICHUIA.

DKCHEpUMEHT U Teopus B Mpoliecce Mo3HaHus npupojsl. Habmogenue u
AKCIIEPUMEHT B (hU3HKE.

Cnocobbl m3MepeHusi (U3MUECKMX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  Qu3myeckux  BenuuuH  (aOCoONOTHAsS U
OTHOCHTEJIbHAs).

MopenupoBanue (GU3NUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COI0THO TBEPOE TEIO0, UACAIbHAS KUAKOCTh, UACATbHBIN ra3, TOUSUHBIN 3apsi).
I'mnores3a. @usnyecKknii 3aKOH, TPAHULIBI €TI0 IPUMEHUMOCTH. PU3nYecKas TEOpHUsl.

Pons u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTHYECKON AEATEIBHOCTH JIIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

N3mepenune cuibl TOKa M HAMPSHKEHMS B EMU MOCTOSIHHOTO TOKA MPY TOMOUTA
AHAJOrOBBIX U U(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LU(]poBoH snadoparopueil no ¢usuke. [Ipumepsl n3MepeHus
(bU3UYECKUX BEJIMYMH MPU MOMOITU KOMITBIOTEPHBIX JATUUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe ABMKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBMXKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXAHUKHU.

Pannyc-BexkTop MarepuasbHON TOYKHM, €ro NPOEKIHH Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpocTh (CpeaHss CKOPOCTh, MIHOBEHHasi CKOPOCTh) U
YCKOpPEHUE MaTepUaIbHOW TOYKH, UX MPOEKIUU Ha OCHU CHUCTEMBI KOOpJUHAT.
CnoxeHue nepeMenieHui u CI0KeHUue CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEUHOE JBUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHONW TOUYKU OT BPEMEHU U UX
rpaduKy.

CBobOosHOE mMajeHHe. YCKOpeHHe CcBOOOTHOro majeHus. JIBmKeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPJHMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUaIbHON TOYKH OT BPEMEHU U UX TpaPUKH.
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KpuBonunennoe pnBwxkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKHA IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
[enTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TIOJIHOE
YCKOPEHUE MAaTepUAIIbHOU TOUKH.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JNBUKEHHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPHUCTHK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanuus npeaesibHOroO Nepexo/ia U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune aBmkeHUs Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yIrJIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO JKE TEJIa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEIBIO ONPENEIECHNUsS] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus Nnpu NPSMOJIMHEWHOM PAaBHOYCKOPEHHOM JBHKECHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHJI0OBaHO
UCI0JIb30BaHUE HU(POBOI Ta00OpaTOpPUN).

N3yuenue nBUKEHHUS TeNa, OPOIIEHHOI0 TOPU30HTANIBHO. [I[poBepka rumnoresbl
O NOPsAMOM IPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXIYy JalbHOCTBIO ITONETa M
Ha4aJIbHOM CKOPOCTBIO Tea.

N3yueHne nBWKEHUSA Tella IO OKPYKHOCTH C HOCTOSSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH eproia 0OpalieHnss KOHHYeCKOTo MasTHUKA OT
€ro IapaMmeTpoB.

Tema 2. /lunamuxa.
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[IepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHnumn
oTHocuTenbHOCTH [anunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (OMpeneseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyuHiun cynepno3uunu cuil.

Bropoii 3akoH HproTOHA /U151 MaTepraibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON W
WHEPTHON MacCBhl.

Cuna 1spKecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAICHUS OT BBICOTHI HaJY
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoil mupoThl. JBrkeHne HeOECHBIX Tl
U ux cnyTHUKOB. 3akoHbl Kemepa. IlepBast kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBmxkymerocs c
YCKOPEHUEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOIbXKEHHUS U CHIIA TPEHUS TTOKOSL.
Koaddunment tpenust. Cuia conpoTUBIEHUS MTPU ABUKEHUU Tela B )KUJIKOCTH UITN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO IBUKEHMUS.

Hasnenune. 'mapocratnueckoe gasienue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOnroienre 1BUKEHUS TEll B MHEPIUMATIbHBIX U HEMHEPIUAIbHBIX CHCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne nByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATIBbHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEIIY CHJI C TPOU3BEICHUEM
MacChl TeJla Ha €r0 YCKOPEHHUE B MHEPIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBHS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U HAJECHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMXKCHUH OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rUIMOTE3bI O HE3aBUCUMOCTH BpPEMEHHM JBHXKEHHUS Opycka IO
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.
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HccnenoBanne 3aBUCMMOCTH CWII YIIPYIOCTH, BO3HMKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Uepe3
NETKui OJIOK.

N3mepenne kodpduimenta TpeHHsl MO BETUYMHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBuxeHust Opycka MO HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Teina. MOMEHT Cuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl.
CnoxeHune cuil, MPUIOKEHHBIX K TBEpHoMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

VYcroitunBoe, HeyCcTOHYMBOE, O€3pa3INuHOe PABHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIBbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HUccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMAb ONIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynbc maTepuanbHOM TOYKH, CHCTEMBI MAaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. lIpencraBneHne o coxpaHEHHH
MOMEHTAa UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunertnueckass 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 W3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.
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[lorennuanbHple W HENOTCHUMANbHbIE CUibl. [loTeHIManbHas >HEPrus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
SHEPrus Tejla B OAHOPOJIHOM IPaBUTALlMOHHOM I10JIe. [loTeHInanpHas sHeprus tena
B T'PAaBUTALlMOHHOM II0JIE OJHOPOJHOrO Imapa (BHyTpHM M BHE Iapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUUECKAs! CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJT C U3MEHEHUEM MEXaHUYECKOM YPHEPrUuu
CUCTEMBI T€JI. 3aKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymwn s UACAIBHOM JKUAKOCTH Kak CIIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

HN3mepeHne MOIIHOCTH CHUJIBI.

M3MeHeHue 3HepruM Tejla IPU COBEPLIEHUU PaOOTHI.

B3auMmHble mnpeBpanieHUss KUHETUYECKOM W ITOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJO CUJIbI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomaol, npaKmuKym.

N3mepenne nMmmyibca Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TAru, CKOPOCTU MOJEIHU AJIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TATH.

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHEeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBHH.

N3Mepenne KHNHETUYECKOW YHEPTUU TEJIA 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAIBHONW YHEPTUU NPYKUHBI ¢ paOOTOM CHIIBI
TPEHHSI.

Onpenenenue pabOThl CWIbl TPEHUS] MPU JBWKEHUHM Tela IO HAaKIOHHOU
IIJIOCKOCTH.

Pazgea 3. MoaekyasipHas pU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYUECKOT meopull.

OcHOBHbBIE TMOJOXKEHUST MOJEKYJsipHO-KUHeTHUeckoi Teopun (MKT), wux
onbITHOE 0OocHOBaHue. Jnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JABIKCHUS
Y B3aMMOJCHCTBUS YACTUL BellecTBA. MOJEIN CTPOEHHUs Ta30B, KUIAKOCTEH WU
TBEPJBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieiei. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. [locrosnnas ABoraipo.
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TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temnepatyp Lleascus.

Mogenb uaealbHOro ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPUH: YACTHUIIBI
rasa ABMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYIOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneipona. AOcooTHas
temrieparypa (mkana temneparyp KensBuna). 3akon [anpToHa. M3omporeccs B
UJCAIbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MeXIy JaBIEHUEM U CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro raza (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHUYECKOM TEOPUHU UACAIBHOIO rasa).

CBs13b a0COJIIOTHOW TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEeAHEH
KMHETUYECKOW SHEPTUEN MOCTYINATENBLHOIO TEMJIOBOIO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: TEPMOMETP,
O6apomeTp, MolydeHue HaHOMATEePUAJIOB.

Hemoncmpayuu.

Mojienu 1BUKEHHS YACTUIL] BEILIECTBA.

Monens OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3anuchbio peanbHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogens onsita llTepHa.

[IpuTskenne MOJIEKYII.

Mojenu KpuCTaININYECKUX PELIETOK.

HaGnronenue u ncciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomuol, npakmuxkym.

HccnenoBanne mporecca YCTaHOBICHHMS TEIUIOBOIO PABHOBECUS IPH
TETIO00OMEHE MEXKy TOpsiYeld U XOIOAHON BOAOH.

N3yuenue wu30TEpMUYECKOrO mpouecca (PEKOMEHJOBAHO HCIOJIb30BaAHUE
uudpoBoi 1abopatopun).

N3ydenne n30xopHOTO mporuecca.

N3yuenue nzobapHoOro npouecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMUAYECKOW CHUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUAYECKOW CUCTEMBI KaK CPEHNUE 3HAUYCHUS BEJIMYMH, OIUCHIBAOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CaMONpOM3BOJIbHAS — PEJIAKCaLIMS
TEPMOJIMHAMUAYECKOU CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMUCAH 3MIEKTPOHHOW NMOAMNMUCHIO

"CPE[HSIS LUKOJIA N21" I.KOTE/IbHUKOBO BOJIFOrPALLICKOI OBJIACTH, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE CepTudmkat 00FDSE6A387D6A81BC17F132143562939F




Mogenb uleanbHOro ra3a B TEPMOJUHAMHKE — CUCTEMA YpPaBHEHUM:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIPAXXEHUE U1 BHYTPEHHEW SHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHUEHTpAlWs YacTHUll, BBICOKHE
TeMIlepatypsl. BeipaxkeHue uisi BHyTpEeHHENH SHEPruy OAHOATOMHOTO MIEATbHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHas pabota B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-nuarpamme.

Tennonepenaya  kak  crmoco0 — M3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  CcUCTeMbl  0e3  coBepuieHust paboTel. KonBekius,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnorel. TemmoéMkocTh Tema. YAelbHas U MOJISApHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maliepa. YeibHas TEIUIOTa CrOpPaHUs
ToriBa. Pacu€r KomuMyecTBa TEIIOTHI Mpu Termonepenadye. [loHsitue 00
aauabaTHOM Tpoliecce.

[lepBblii 3aKOH TEPMOIUHAMUKHU. BHYyTpeHHss1 3Heprusa. KoanuecTBo TEeIIoThI
U paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW SHEPruu TEePMOAMHAMUYECKOMN
CHUCTEMBI.

BTtopoii 3akoH TepMOIMHAMUKH JJ1S1 PABHOBECHBIX MPOIIECCOB: YePe3 3aJJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOU CUCTEMBI MIPOXOIUT €IUHCTBECHHAS
anuabaTa. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKM ISl HEPAaBHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJOAHOTO Tella K 0ojiee HarpeTomMy 0e3 KOMIIEHC AU
(Knaysuyc). HeobpatmMoCTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! neictus TermoBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Lukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOILIECCHI: XOJOAWIbHUK,
KOHMITMOHED, NU3CNIbHBIA W KapOIOPAaTOPHBIA JBUTATENH, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHHU3KUX TEeMIEpaTyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIIU3ALHs OMOOPraHUYECKOTO TOTUIMBA ISt
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpavuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3zaymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEH BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agunabaTHOTO IIporiecca.
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KomrprorepHble MOAEIH TEIIIOBBIX JBUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENIIOEMKOCTH.

HccenenoBanue nponecca OCTbIBAaHMS BEILIECTBA.

UccnenoBanue anmabaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBS3U JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kuneHue. Y genbHas TeroTa
napooOpa3oBaHMUsl.

HacellieHHblE W HEHachlIEHHbIE mnapbl. KaudecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH Y JIaBJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTyphl, KX HE3aBUCUMOCTh OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPaTypbl KUIEHUS OT JABJICHUS B
KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tena. AHU30TPOINUs CBOMCTB
KpuctaiioB. llnaBnenwe u KpucTajuM3auus. YJIeiabHas TEIJIoTa IUJIaBICHUS.
CyO6numarus.

Hedopmanuu TBEpIOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe pacliMpeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
pacuMpeHne. AHrapMOHHU3M TEIUIOBBIX KOJIeOaHUI YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEpPrun B (Pa3zoBbIX MEPEXoaax.

YpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Ko3(pPuUMEHT MOBEpXHOCTHOTO HATSHKEHUS.
Kanunnspusie sBinenus. JlaBnenue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHI:  KUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TermmoBoe pacmmpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHMXK€HHOM JaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunisipasie siBJI€HUSA.

Mojean HeHbIOTOHOBCKOM JKHUIKOCTH.
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Crioco0ObI u3MepeHus BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IJIaBICHUS KPUCTAININYECKOIO BEIIECTBA.

Bunaer nepopmarmii.

Habmonenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenune yaenbHO#M TEMIOoThI I1aBJIEHUS JIbA.

N3yueHne CBOMCTB HACHIILIEHHBIX MTAPOB.

N3mepenne abCOMIOTHON BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
OMEUIEHUU.

N3mepenne kodapuiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOnra.

WccnenoBanure 3aBUCMMOCTH  JAedopmanud  pe3uHOBOro obOpasna oT
IPUJIOKEHHON K HEMY CHUJIBL.

Paznen 4. JiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noe.

OneKTpu3anms Tel U €€ MNpOSBICHMs. OJNEKTpUUYECKUM 3apsan. JlBa Buza
JNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, HOHMAJIEKTPUKA U IOJYIPOBOJIHHKH.
DJIeMEHTapHbBIN ANEKTPUYECKUH 3apsa. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsA/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

DJekTpuuecKoe nose. Ero neicTere Ha dJIEKTPUYECKHAE 3apsibl.

Hanpsoxkénnocts  anektpuueckoro nosid. IlpoOusiid  3apsn.  Jlunuwm
HaIPSKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE IEKTPUUECKOE TTOJIE.

[ToTeHIHAIBHOCTB BJIEKTPOCTATHYECKOTO IMOJA. Pa3HOCTP NOTEHUMATIOB M
HanpspbkeHue. [loTeHnmanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHnman anexkTpocTaTHYecKoro nojs. CBA3b HANPSKEHHOCTH TOJSA U Pa3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOJAHOPOIHOTO).

[IpyHIMT CyNepro3uuMy INEKTPUIECKUX TTOJIEH.

ITone Todeunoro 3apspma. Ilome paBHOMepHO 3apspkeHHOM cdephl. Ilome
pPaBHOMEPHO 3apsiKEHHOro 1Mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeckoHeUHOW TUIOCKOCTH. KapTuHbl JMHUN HampsuKEHHOCTH STHUX TOJEH U
SKBUIOTEHLIHUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATHYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apPsII0B.

JIMDJIEKTpUKM B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrprueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpencaTop. DIeKTpOoEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATopa.
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[TapaiutennbHOE coennHEHME KOHAEHCATOPOB. [locnenoBarenbHoe coeIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apsSKEHHOM YaCTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuyeckue yCTpOHWCTBA M TEXHOJOIMYECKHE MPOLECCH: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJIeHCaTophl, reHepaTtop Bau ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLIMUII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX HIaPUKOB.

DIIEKTPUYECKOE TIOJIE IBYX 3aPSIKEHHBIX IIACTHH.

Monens anekTpoctaTudeckoro reueparopa (Baun e ['paada).

[IpoBOIHMKH B AIEKTPUYECKOM TIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTa.

YCTpONCTBO U IEUCTBUE KOHAECHCATOPA ITIOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIOLIAax
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHEprus EKTPUUYECKOTO MOJI 3apsXKEHHOTO KOHJIEHCATOpa.

3apsiaKa 1 pa3psziKa KOHJIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmusie padomeol, npaKmuKym.

OueHka Cui B3aUMOJICUCTBUS 3apSKEHHBIX TE.

HaOnronenuie nmpeBpalieHus HEprun 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHHS] CBETOAUOMA.

N3ydeHnne npoTekaHusi TOKa B LIENHU, COJICPIKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTECHIMAJIOB (HampsKEeHMS) pu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuina toka. IlocTOssHHBIN TOK.

VYcioBusL CymIeCTBOBAaHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOouHMKH
toka. Hanpspxkenue U u D1C E.

3akoH Oma /17151 yyacTka LenH.

DIIEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTb COMTPOTUBJIEHUS OTHOPOTHOTO
MPOBOJHUKA OT €ro JUIMHbI W IUIOMIAANA IIONEPEYHOTrO CEYEHHS. Y ACIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, MAPAILICIIBHOE, CMEIIAHHOE COEJUHEHUE MPOBOJHUKOB.
Pacuér pa3zBerBnénnbIxX nekTpudeckux mneneil. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [[xoymns—Jlenmna.
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MOIHOCTE 3JIEKTPUYECKOro TOKa. TeruioBas MOIIHOCTb, BbIIEIs€Mas Ha
pe3ucrope.

DJIC u BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH OMa JiJ1 MOJIHOM
(3aMKHYTOM) BJEKTpUYECKON 1enu. MOIIHOCT, HUCTOYHMKAa ToKa. KopoTkoe
3aMBbIKaHUE.

KoHzeHcaTop B ienu nocTOSHHOIO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK HIEKTPUUECKON SJHEPIUH.

Hemoncmpavyuu.

M3mepeHne CUilbl TOKA U HaIIPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CWIJIBI TOKAa OT HANPSDKEHMs UL PE3UCTOpa,
JaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOI0 CEYEHUs U MaTepHaIa.

NccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHUBIICHUS TIPU MOCTOSSHHOM
HaNpsHKEHUU.

[Ipssimoe n3mepenne DJ]C. KopoTkoe 3aMblKaHNE TaIbBAHUYECKOT0O 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0bl coennHeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanne pa3HOCTH NOTEHIIMAIOB MEX Y MOJIIOCAMU UCTOYHHUKA TOKA OT
CWJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

HccnenoBanne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTM CWJIBL TOKAa OT HaNpsDKEHUS IS JIaMITbI
HAKaJIMBaHHUS.

VYBenuuenue npejena u3MepeHust aMnepMmeTpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTUBIICHHSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C raapBaHMYECKOrO 3J€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHHH.

HccenenoBanue pa3HOCTH NOTEHIMAIOB MEXIY MTOJIFOCAMU MUCTOYHHUKA TOKA OT
CWJIBI TOKA B LEIIH.

HccenenoBanre 3aBUCMMOCTH TTOJIE3HONM MOLIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuyeckas NPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTb COIPOTHUBIIEHHS METAJJIOB OT
Temneparypsl. CBEpXITPOBOINMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYyYKOB.
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ITonynpoBOHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJyrnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOIUTAX. DJEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes 11 AIEKTPOJIN3a.

DnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIM M HECAMOCTOSATENbHBIN
paspsia. PaznuuHble TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckue ycTpoWCTBAa M MNPAKTUYECKOE NPUMEHEHHE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/L,
TpaH3UCTOP, (OTOMOA, CBETONO/I, TalIbBAHUKA, pAQUHUPOBAHUE MEJIU, BHITLIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCHUMOCTb CONPOTUBIICHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB DIIEKTPOJIUTOB.

3akoHsbI anekTposinza Papazes.

HckpoBoni paspsa M IPOBOAUMOCTD BO31yXa.

CpaBHEHHE POBOAMMOCTY METAJIJIOB U MTOJTYIPOBOIHUKOB.

OnHOCTOPOHHSASI TPOBOJAUMOCTD THO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGntonenue snekrposnusa.

N3mepenne 3apsaa 0OTHOBAIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3NYeCKUH NPAKTUKYM.

CnocoObl u3MepeHus (PU3NYeCKUX BEJIMUYHUH C UCTIOIH30BaHUEM aHATIOTOBBIX U
IU(POBBIX M3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITHUUH.
OueHka rpaHul] HOrpeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHHW, HUCCICAOBAHWHW  3aBUCHMOCTEU
(¢u3nYecCKuX BENWYUH, MPOBEpPKA MNPEATIOKEHHBIX THUMOTe3 (BHIOOp M3 pabdor,
ONMCAHHBIX B  TEMATHYECKUX  pasfenax  «YUYEHHYECKHH  3KCIEPUMEHT,
nabopaTopHble padOThI, MPAKTHKYMY).

MexknpeaMeTHbIe CBS3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro yposHs B 10 kiiacce ocymiecTBiIseTcs
C YY4€TOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemmnoie nonamus, C6A3AHHbIE C USYUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SIBICHUE, HAYYHBIH (akT, runore3a, (pusmueckas BeIWYUHA, 3aKOH,
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Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIe]b, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHU, U3MEepUTETbHBIE MPUOOPHI, UG POBast TabopaTopus.

Mamemamuxka: penieHrue cucTeMbl ypaBHeHu#. JlunelHas ¢yHKusA,
napabosna, runep6oia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekToph! 1 MX MPOEKIIMU HA OCU KOOPJIUHAT, CI0KEHHUE BEKTOPOB.

Buonozua: vexanndeckoe ABM)KEHUE B *KUBOM mpupoae, nuddysus, ocmoc,
TEMI000MEH >KHMBBIX OPTaHM3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelibl,
yTUIU3alusl OHMOOPraHUYeCKOro TOIUIMBAa JJIsi  BBIPAOOTKH  «TEIUJIOBOI» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUUECKUE SIBJICHUS B )KUBOM MpUpoIe.

Xumusa: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, MOJydeHHEe HAaHOMAaTepUasoB, TEIUIOBBIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U ra3oB, KUJIKUE KPUCTAIUIBI, AIEKTPUUECKUE CBOMCTBA
METAJIOB,  JJEKTPOJIUTHYECKAas  AWCCOIMAIlNs, TallbBaHWKA, DJIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C HCIOIH30BAaHUEM MEXaHH3MOB,
ya4€T CyXOTO W JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYCCKUE KOHCTPYKITUU
(KpOHIITEIH, peméTdyaTbic KOHCTPYKIIMHU), WCITOJIB30BAaHUE 3aKOHOB COXPAHCHHS
MEXaHUKA B TEXHUKE (THMPOCKOI, BOJOMET W APYTHE), ABUTATEIh BHYTPECHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM UHCJIE HAHOMATEepPHAJIOB, W
HAaHOTEXHOJIOTHH, 3JEKTPOCTATHUECKas 3allNTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
ra30pa3psAHBIC JTAMIIBI, TTOJTYIIPOBOJHIUKOBEIE IPHOOPHI, TaTbBAHHKA.

11 KIIACC

Paszaeua 4. DiaekTpoaMHaMHUKA.

Tema 4. Macnummnoe noJe.

B3auMmopelicTBUEe TIOCTOSHHBIX MArHMTOB U MPOBOJAHUKOB C  TOKOM.
MarnutHoe mojie. BekTop MarHuTHOM WHIYKUWHW. [IpuHIMN Cyneprno3uuuu
MAarHUTHBIX N0JIeH. JIMHUY MarHUTHOW UHIYKIIUU.

MaruutHoe 1oJi€ MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OmsIT DpcTeaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJHOPOJHOM MarHuTHOM Iojie. PadoTa cuisl Jlopenna.

MarnauTHoe noJjie B BeliecTBe. @PeppoMarHeTUKH, rapa- U IMaMarHeTUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKUC IIPOOCCChI: IIPHMMCHCHHUC

MTOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABUTATEDL SIKOOM, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpavuu.

Kaprina  nuHMI  WMHOYKOMM ~ MarHATHOTO  MOJS  TOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KaptrnHa nvHMI MarHUTHOM MHAYKIMU TOJISI JNIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoselicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaOmronenue nBuxeHust myyka 3JIeKTPOHOB B MArHUTHOM I1OJI€.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadvopamopusie padomuol, npaKmuKym.

HccnenoBanne MarHUTHOTO TIOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue A€MCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHHUS CUJIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBrieHME BJIEKTPOMArHUTHOM WHAYKIWU. [lOoTOK BeKTOpa MarHUTHOU
uHaykund. OJIC unaykuuu. 3aKoH DSJIEKTPOMAarHUTHOM uHAyKunu Papanes.
Buxpesoe anektpuueckoe nose. Toku Pyko.

OJIC mHAyKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJie.

[IpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHAYKTUBHOCTM B LENW MOCTOSHHOTO TOKAa.
SABnenune camounaykuuu. 3/JC caMOUHIyKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHU4YeCKHe YCTPOWCTBA M TEXHOJIOTHMYECKUE MIPOLECCHhl: MHAYKUHWOHHAS
II€4Yb, COJICHOU/I, 3alUTa OT AJIEKTPU3ALNU TEJI IIPU ABUKECHUHA B MATHUTHOM I10JIE
3emun.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJIC HHAYKUMHU OT CKOPOCTH H3MEHEHUS

MAr"dmuTHOTO I1OTOKA.
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[IpaBuno Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHne CaMOMHIYKIHH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Ornpenenenne MHIYKIMU BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOMHIYKIIHH.

COopka MoJ1eH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

KonebarennHas cuctema. CBo00aHEIE KOI€OaHUS.

I'apmonunyeckue konebanus. Kunemarnueckoe ¥ JUHAMHYECKOE OIHMCAHUE.
DHepreTuueckoe OnmucaHue (3aKOH COXpaHEHUs MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMHUCAHUS.

Amvmuryna u ¢dasza xonedbanui. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMILTUTyAaMU KoJie0aHul €€ CKOPOCTU U YCKOPEHUSI.

Ilepuon u uactora koneOanuid. Ilepuon ManabiX CBOOOIHBIX KoJieOaHUIMA
MaTeMaTH4YeCKOro MasiTHuka. llepuon cBOOOJHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHKA.

[TonsiTue 0 3aryxaromux Konebanusx. BeiHy»)aeHHble KoneOanus. Pe3oHaHc.
Pe3zonancnas kpuBas. BinmsHue 3aryxaHMs Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauesu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuck K0ebaTeIbHOTO ABIKCHHS.

Habmronenne He3aBUCUMOCTH MEPUOJIa MalbIX KoeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanne 3aTyxammux KojJeOaHui U 3aBUCUMOCTH MEPHOJia CBOOOIHBIX
KOJIe0aHU OT COMPOTUBIICHHUS.

UccnenoBanne konmebaHuW Tpy3a Ha MAaCCHUBHOM TPYKHMHE C IICJIBIO
dbopMupoBaHUs MIPEACTABICHUA 00 HI€aTbHON MOJIEIHN MPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHS YHEPTUU NIPH KOJIEOaHUSAX Tpy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padomast, RPAKMUKYM.
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

"CPE[HSIS LUKOJIA N21" I.KOTE/IbHUKOBO BOJIFOrPALLICKOI OBJIACTH, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE CepTudmkat 00FDSE6A387D6A81BC17F132143562939F




N3mepenne mnepuona CBOOOJHBIX KOJEOAHUM HHUTSHOTO U MPYKHMHHOI'O
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBU)KEHUS TeJla B X0JI€ KoJIeOaHUH Ha YIIPYroM IO/IBECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaIOLUX KOJIeOaHUH.

HccnenoBaHue BBIHYKICHHBIX KOJEOAHUH.

Tema 2. dnekmpomazcHummnbsle KoaeOAHUA.

Konebatenbubiii KoHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
uaeaJbHOM KojiebareabHOM KoHType. Popmyina Tomcona. CBsA3b aMIUIUTY/IbI
3apsijia KOHJEHcaTopa ¢ aMIUIMTYAO0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs YIHEPTUHU B UCATbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaroiiue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIMTYOHOE U
JEICTByIOIEe 3HAUEHHE CHUJIbI TOKA W HANpsOKEHHs] TPU  pa3inyHON  Qopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHyconanbHbld MEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTHBHOCTH B LIENIHM CUHYCOHUJAIBHOTO NEPEMEHHOrO TOKAa. PEe30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanbusbiii  Tpancopmatop. IlpousBoacTso, mnepepadya v notpelieHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIPU TPOU3BOJACTBE IIEKTpo3Hepruu. KynbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUM B TOBCEIHEBHOM KU3HH.

TexHuyecKkue yCTpOWMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: JIIEKTPUYECKAN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu.

CB00OOIHBIE HIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOJHBIX KOJICOAHUN OT HHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcmiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHU.

I'enepaTop He3aTyXarOUMX JIEKTPOMArHUTHBIX KOJICOAHUH.

Mogens 3JIEKTPOMarHuTHOTO T€HEPATOpA.

By eHHbIE CHHYCOUTATbHBIE KOJIEOaHUsL.

Pesncrop, KaTymka MHAYKTMBHOCTH M KOHAECHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COCAVUHEHHUH PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH U KOHJEHCATOpa.

VY cTpoiicTBO M IPUHITUI AEUCTBUS TpaHchopMaTopa.
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Mopaenp TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOTO TOKAa 4Yepe3 IOCIIEIOBATENIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO pe30HAaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMACHUMHbBLE 60JIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS MX pacrnpocTpaHeHus. llomepeuHsle u
OpoAoJibHbIE BOJIHBL. Ilepuos, CKOpOCTh pacrnpocTpaHEHHs W JJMHA BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJH: OTpaK€HHE, MpEIOMIIEHHE, MHTepPEpEeHLUs U
mudpakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBo€ 3arpsi3HEHHUE OKPYKarOIIe Cpeibl.

DNEeKTPOMArHUTHHIE BOJHBI. Y CIIOBUS U3IYUYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaX€HUE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[Ikaya 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMIIBI pagnuoCBs3U U TeNeBUACHUS. Patnonokanys.

DNEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpONCTBA M NPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi AMArHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobmnromeecs Te10 Kak HCTOYHUK 3BYyKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenne natepdepentinm u qudpakiinn MEXaHUYECKUX BOJIH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJsspu3anys, nudpakius, nHTepdepeHns.

Oo6napyxeHue nHGPaKPacHOTO U YIbTPAPHOIETOBOTO U3TyUCHU.

Yuenuueckuit sxcnepumenm, nadopamopusie padbomul, nPAKMUKYM.
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N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeEliHOE pacHpOCTpaHEHHUE CBETA B OJHOPOJHOW cpene. JIyu csera.
ToYeyHbIl HICTOYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOMIOTHBIN TTOKa3aTesb
npenomiieHus. OTHOCUTENbHBIN NTOKa3aTenb npesioMyeHus. [TocTOSIHCTBO 4acTOThI
CBETA U COOTHOUIEHUE JJIUH BOJIH MPU NIEPEX0/IE MOHOXPOMATHUYECKOTO CBETA YEPE3
TpaHUIly pa3zeiia IByX ONTHYECKHUX CPEL.

Xon nyueir B mpusMme. ucnepcusi cBera. CioxxHbId cocTaB 0enoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

Cobuparomire 1 pacceuBaroiue JUH3bl. ToHKas TnH3a. POKYCHOE pacCTOsTHUE
U ONTHYECKAas CUJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSTHUS TOHKOM
chepuyeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOIO TMOKa3aTess
IIPEJIOMJIICHHS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIUH30M.

Xox nyda, MPOLIEANIETrO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontuuecko ocu. lloctpoenne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
coOMparolnX U pacCEMBAIOIINX JUH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. UWurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
YcnoBuss HaOmONEHWS MAaKCMMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOIE€PEHTHBIX MCTOYHHUKOB. [Ipumepsr Kiraccumuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. [udpakuuonHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHu4eckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHl: OYKH, JIYIa,
nepuckomn, (oroamnmapar, MUKPOCKOIN, MPOEKIIMOHHBIN ammapar, MPOCBETICHUE
OTTHUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npenomieHus CBETa.

Hab6mronenne moaHOro BHyTpEHHEro OTpakeHus. MoJiesnb CBETOBO/IA.

HUccnenoBanne Xoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONApaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaGaronenre 1BeTOB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

HaGmonenune nudpakiimoHHOTo CieKTpa.

HabGmronenue nucnepcuu ceera.

HabGmrogenue nonsipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

M3mepenue nmokasaresns NpeaoMIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenune (HoKyCHOTO pacCTOSHUS paCCEUBAOIINX JIUH3.

[Tonyyenue n300paxkeHus B CHCTEME U3 MIIOCKOIO 3epKaia U JTUH3bI.

[Tonyuyenue n300paxxeHust B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue T€I€CKOMUYECKAX CUCTEM.

Hab6mronenune nudpakuuu, nHTEpPEpEeHINH U MOISTPU3ALNN CBETA.

N3ydenne noyisspusannm CBETa, OTPAXKEHHOTO OT IMMOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue nuaTepPEpeHIINN JJA3€PHOTO N3JIYUYECHHS Ha IBYX LIEIAX.

HabGmronenue nucnepcum.

Habmronenue u nccienoBanue TuppakiimOHHOTO CIEKTPA.

N3mepenne IimHbl CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3ITYYEHUS] CBETOAMOMA TIPHU TOMOITH AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI cIelIUAJIbHOI TEOPHMH OTHOCUTEJILHOCTH.

I'pasuIBl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel crienuansHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. l[IpeoOpa3zoBanusi  JlopeHiia.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKPALICHUE JJINHBI.

DHeprust 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
ITOKOS.

Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMUCAH 3MIEKTPOHHOW NMOAMNMUCHIO

"CPE[HSIS LUKOJIA N21" I.KOTE/IbHUKOBO BOJIFOrPALLICKOI OBJIACTH, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE CepTudmkat 00FDSE6A387D6A81BC17F132143562939F




TexHuyeckue yCTpONCTBA U TEXHOJOTUYECKHE MPOLECCHI: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTENH 3apPSKEHHBIX YaCTHLL.

YyeHnvyeckui HSKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenne WMNyJIbCa W DHEPIHM  PEISTUBUCTCKUX dactuil  (TI0
doTorpadusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3IydeHHE (U3IydeHUE aOCONIOTHO YEPHOTO Tena).
3akoH cMenlenns Buna. I'nnoresa [lnanka o kBaHTax.

®oToHBI. DHEPrUsi U UMIYILC (HOTOHA.

dororpdext. OnbiThl A. I'. Cronerosa. 3akonsl horodddexra. YpaBHeHUE
OiHireitHa 11t potodrddexra. «KpacHas rpanuiay gororddexra.

JlaBnenune cBeta (B YAcTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJNIOTHO
MOTJIOMIAIONIYI0O W a0COJIOTHO OTpakarollyro mnoBepxHocTh). Ombitel II. H.
JleOenena.

BousiHoBsele cBoricTBa yactul. Boisasl ne bponnd. [{nuHa BoiHbl Ae bpoinsa u
pa3Mepbl 00JacTH JIOKaIM3allMu JABWXKYyIeWcs d4actuubl. KopmyckymisipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTpOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEM
I'eitizendepra.

TexHUYecKue yYCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CHEKTPOMETD,
(doTornemMeHT, (OTOJATUMK, TYHHEIbHBIA MHKPOCKON, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dexTa.

HccnenoBaHnre  3aBUCHMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

Ceeroaunop.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanue potopesucropa.

N3mepenne nocrosiaaoM [Imanka Ha ocHOBe HcciienoBanus HoTodddexTa.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO]T OT HAIIPSIAKEHUS.

Tema 2. Duzuxka amoma.

OneITel MO HCCIEIOBAHUIO CTpoeHUsi aroMa. I[lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatst bopa. M3ny4yenue u nornomierre GOTOHOB MPU MEPEXOAE aTOMA C

OJHOTO YPOBHSI DHEPTIUU HA IPYTOM.
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Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJAOPOJA.

CnoHTaHHOE M BBIHYX/ICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUUKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3pexeHHOr0 aTOMapHOIO BOJAOPOAA U U3MEPEHHUE
noctosiHHOM Puibepra.

Tema 3. @u3zuxa amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnass moxens snpa I'eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. 3otonsl.

PanuoaktuBHOCTh. Albda-pacnaj. DJIEKTPOHHBIA M IMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHM3HUPYIOUIETO HU3Jy4YeHHUs. BlMsHUE PaguOaKTUBHOCTH HA >KUBBIC
opranusmbl. EcrecTBeHHbIN POH n3nydyenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. Jlegekt macchl sapa.

SAnepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [Ipodiemsl
YIOPABISEMOIO0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE aCIIEKThl pPAa3BUTHUSA
SAIEPHON SHEPIETUKH.

MeToapl perucTpauy U UCCIAEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. bapuoHbBI, ME30HBI W JICITOHBI.
IIpencraBnenne o CtannaptHon mozaenu. KBapk-TitooHHas MOJENb aApOHOB.

®uzuka 3a npenenamu CranmaptHod moxaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnunacTBO (przmdeckoit KapTHHBI MUPA.

TexHn4eckne yCTpOMCTBA U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siepHbIil peakTop, TEpMOSIZICPHBIN peakTop, aToMHast 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHUEM.

Pa3znea 8. JjeMeHTHI aCTPOHOMUM U ACTPOPU3UKH.
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Ortarbl pa3BUTHS aCTPOHOMUH. [IpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUECHHE
acTpoHOMuH. [IpUMEHMMOCTh 3aKOHOB (DMBMKH [UIsi OOBSCHEHUS MPUPOJbI
KOCMUYECKUX OOBEKTOB.

Meronbl  aCTpOHOMHYECKHX HcciieqoBaHUU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIBI, BHEATMOC(hEpHAst ACTPOHOMHSI.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHLA U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpEeHHee cTpoeHue
3BE311. COBpEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

Mueunsiii [Tyte — nHama ['anaktuka. [lonoxkenune m aBukenue CoJsiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

Habnronenus 3BE3nHOro HEOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs ONpeneseHus MOJ0XKEHNsI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CeBEpHOrO MOJyIIApHUs U SIPKUE
3BE3/BI.

Habmionenuss B Tenmeckon JlyHbl, TUtaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHHM.

DuU3HYECKUN MPAKTUKYM.

Crioco0b1 n3MepeHust (U3NYECKUX BETUUHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX W3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
(dbu3nUecKNX BEJMYMH, MPOBEpPKa MPEITIOKEHHBIX TUNoTe3 (BbIOOp U3 pabor,
ONMCAHHBIX B  TEMATHUYECKUX  pasleiiax «YUYEHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0maroiiee NOBTOPEHNE.
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O0o001ieHne U cucTeMaTu3alus CoJepXKaHus pa3esioB Kypca «MexaHuKay,
«MonekynsipHas GpU3HKa U TEPMOTUHAMUKAY, « DIEKTPOAUHAMUKAY, «Konebanus u
BOJIHB», «OCHOBBI CHELUAIBHOM TEOPHUH OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Pons ¢usuku wu acTpoHOMHUM B IKOHOMHYECKOM, TEXHOJIOTMYECKOMH,
COILIMAJIbHON U 9TUYECKOM cdepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHMHM B COBPEMEHHON Hay4YHOW KapTHHE MHUpa, 3HAUEHUE OIMHUCATEIbHOW,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
buznueckoi Teopuu, poiib GU3NUECKON Teoprunu B POPMUPOBAHUM MPEACTABICHUI
0 (pu3MUYeCKOW KapTUHE MHPA, MECTO (PU3MUYECKON KApTUHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O TPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca dpuszuku yriayonaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C YYETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMu MaTEMaTHKH,
OMOJIOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYYHO20
NO3HaHuA: SIBICHHWE, Hay4yHbId (aKT, rumnoresa, (punMyeckas BEIWUYMHA, 3aKOH,
TEeOpUs, HaONIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYecKue
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO. BEKTOpHI M MX MPOEKIHMH Ha OCH KOOPJAUHAT, CIONKEHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX GyHKUUN. [lpu3Haku 1omoOMs TPEyroJbHUKOB,
ompeiesieHHEe TUIOMAIU TIIOCKUX (GUryp u o0béma Tel.

buonocua: >nektpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTellbHbIE
JIBWKEHUST B JKMUBOW MPUPOJE, SKOJOTMYECKUE PHUCKH TNPH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  JJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPYKAIOIIEH  cpensl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIULMHE, OINTUYECKHE SBJIECHUS B >KHUBOU
IpUpOE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHMSI KPUCTAIIMYECKON PEIIETKN, CIEKTPAIbHBIN aHaJINU3.

I'eocpagpua: ™arHuTHBIE TIONIOCA 3€MJIM, 3QJI€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AJIeKTpoBUTaTENb SIKOOM, reHepaTop NEPEeMEHHOTO TOKa, MHAYKIHOHHAs MedYb,
JMHUM 3JIEKTPONEpead, IEKTPOABUraTeNb, pajap, paIuonpUEMHUK, TEIEBU30pP,
anTeHHa, TteiepoHn, CBY-meub, yapTpa3ByKoBass JHArHOCTHUKAa B TEXHUKE,
IPOEKLUMOHHBIN anmapaT, BOJIOKOHHAsI ONTHKA, COHEYHasi OaTapesi, CHyTHUKOBBIE

NIPUEMHUKH, SAJIEpHAst SHEPIreTUKA U DKOJIOTHYECKUE aCIEKThI €€ pa3BUTHA.
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INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHMsI yueOHoro mnpeamera «Duzuka»
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCSl PyKOBOJICTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTALIMM, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAaJULMOHHBIM ILIEHHOCTSIM POCCUICKOr0o OOIIECTBA, PaCIIMPEHUE >KU3HEHHOIO
OMBITA W OINBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3alMU OCHOBHBIX HaIlPaBJICHUM
BOCIIUTATENIbHON JESATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPa’XKAAHCKOr0 BOCIIUTAHUA:

e c(OPMUPOBAHHOCTD I'PAKAAHCKON MO3UIIMN 00YUaIOIIETOC KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKMX T'YMAHUCTHYECKUX U
JE€MOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIpaBiI€HMH B 0Opa30oBaTEIbHOU
OpraHu3allly;

e YMEHME B3aUMOJCHCTBOBaTH C  COLUMAJIbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHUEM;

e TOTOBHOCTb K T'YMaHMTapHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILUEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKEHHIM
POCCHUNCKHX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHS;

e CIOCOOHOCTH OLICHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM
YHCIIE B JEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro.

3CTETHYECKOT0 BOCIIUTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHMSI:
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MHTEPEC K pa3InuHbIM cdepam npodhecCuoHaTbHON NeITeTbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymieit npodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TUTAHBL;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00JIaCTH
(GU3MKY HA TPOTSKEHUU BCEU KU3ZHH.

IKOJOIrH9€CKOro BOCIiuTaHnums:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE T100aTBHOTO
XapakTepa SKOJOTUYECKUX TPOoOIIieMm;

IUTAHUPOBAHUE M OCYIIECTBIICHUE JIECUCTBHI B OKpY’)KalOIIEW cpele Ha
OCHOBE 3HaHUS 1eJIeil YCTOMUHNBOIO Pa3BUTHS YEJIOBEUECTRA;

pacuIMpeHre OIbITa JCATEIbHOCTH HKOJOTUYECKOW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 (hU3HUKE.

HEHHOCTH HAYYHOI'0 ITO3HAHMWA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAyYHOM JesATeIbHOCTH, FOTOBHOCTh B IpoOLIECCE
U3ydeHHs] (U3UKUA OCYUIECTBISTh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEeSTENbHOCTh UHIMBUIYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jornueckue aeiicTBU:

CaMOCTOATENBHO  (OpMyIMpOBaTh U  AKTyaJIU3UPOBATH  IpPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU ACSITEIbHOCTH, 3a/1aBaTh ITapaMETpbl U KPUTEPUU HX
JOCTUKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTM M IPOTUBOPEYMS B PACCMATPUBAEMBIX
(u3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICITEIBHOCTb, OILICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU ITOCIICICTBUM JIESITEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B YCJIOBHSX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA.

BJIaACTH Hay‘-IHOf/Jl TepMHHOHOFHCﬁ, KIITFOUEBBIMHU IMOHATHUAMU WU MCTOAaMU
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BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHLCKON u MPOEKTHOM
NEATeTLHOCTH B 00JacTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB peIIeHHS 3aJad  (PU3nIecKoro
coAep)KaHUsl, TPUMEHEHUIO PA3IMYHBIX METO0B MTO3HAHUS;

BJIQJICTh BHUJIAMHU JIEATCIBHOCTU MO TMOJYYCHUIO HOBOI'O 3HAHHS, €r0
HUHTEpIPETAIlMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyaIUsX, B TOM YHUCJE MPU CO3JaHUU YUE€OHBIX IMPOEKTOB B 00JACTH
buzuku;

BBIABJISITh MPUUUHHO-CJIEACTBEHHBIC CBSI3M M aKTyaJM3UpPOBATH 3ajayy,
BBIJIBUTaTh THUIOTE3y €€ pEUICHUs, HaxOAUThb APTyYMEHThl A
JI0KA3aTeJIbCTBA CBOUX YTBEPXKICHHH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHbICE B XOJI€ pELICHUs] 3aJlauyd Pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATH UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
NESATeTLHOCTU, B TOM YHUCJIE TIPU U3YUYECHUU (PUBUKH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HaHUS N0 (U3NKEe B MPAKTUYECKYIO 00JacTh
YKU3HEIEATCIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJICU, MIPEJIaraTh OPUTHHAIIBHBIC MOJIXO/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undpopmanmeii:

BJIAJICTh HaBBIKAMH MOTYUYeHUS HHGOpMAHH (PHU3NIECKOTO CONEePIKaHUS U3
HMCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TIOHUCK,
aHAIN3, CHCTEMATHU3AIMI0 M WHTEPIPETANNI0 HWH(POPMAIMHA PA3TUIHBIX
BUJIOB ¥ )OPM TIPEACTABIICHIS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEIICHWH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHW3alMOHHBIX 33/lad C COONIOJICHUEM TPEOOBAHUI SPTOHOMUKH,
TEXHUKA O€30IMaCHOCTH, THUTHEHBI, PECypCOCOEpexeHHs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJCP)KaHUS B PA3NTHYHBIX (PopMaTax c
y4€TOM Ha3zHayeHUsT HWHGOpPMAMK W IIEJICBOM ayAUTOPHH, BBIOUpAs
ONTUMAJIbHYIO (DOPMY MPECTABICHUS U BU3YyaTU3AIINH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:
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OCYIICCTBIISITH OOIIEHWEe Ha Yypokax (U3HUKA U BO BHEYPOUHOU
NEATEIbHOCTH;

pacrno3HaBaTh MNPEINOCHUIKM KOH(DJIUKTHBIX CHUTyallMH W cMArdarb
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUSA C UCIIOJIIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

[IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHON U UHAUBUYaJIbHON
padoTHI;

BBIOMpPATh TEMATUKY MU METOJbl COBMECTHBIX AEUCTBUN C y4y€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YICHA KOJIJICKTHUBA,;

[IPUHUMATh LE€Id COBMECTHOW JCATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATh JCHUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIIATh IUIaH
JeNCTBUM, pacipeiesTh POJid ¢ YYETOM MHEHUN YyYaCTHUKOB, OOCYK/1aTh
pe3yabTaThl COBMECTHOM padOThI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKIOIO YYaCTHUKA KOMAHIbI B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKThI, OLEHHUBATh HWJEU C MO3ULUHUHA HOBH3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBIJISITh NO3UTHUBHOE CTPATETMUYECKOE ITOBEJICHHE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSATEIBLHO OCYILIECTBISATh O3HABATEIbHYIO I€ATEIbHOCT B 00J1aCTH
(U3MKU ¥ aCTPOHOMUH, BBISIBISATH IPOOJIEMBI, CTABUTh U POPMYJIUPOBATH
COOCTBEHHEIC 3a]1a4H;

CaMOCTOSAITEJILHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaY€CTBEHHBIX
3a/1a4, IJIaH BBINOJHEHUS MPAKTUYECKOH paldoThl C YYETOM HMMEIOIINXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsTh paMK1 y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;
JieNiaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILECHUE;

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO APYAHUIIMH B 00JIaCTH
(¢u3KMKHU, MOCTOSHHO TOBBIIIATH CBOW 0OpPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJI]), AMOIMOHAJIbHbIN HHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CUTYallUSAM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,

OOCHHUBATDb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,
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e BIAJETh HaBbIKAMU TMO3HABATEIHLHON pe(ieKCMM Kak OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyIbTATOB U
OCHOBAHMUI;

e HCIOJIb30BATh NPUEMBI pehICKCUH JIJIsl OIIEHKH CUTYAIINH, BLIOOpA BEPHOTO
pEIICHMUS;

e yMETh OIICHHBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HUX
CHUKEHHUIO;

e TMPUHMMATh MOTHBBI M apryMEHTHl APYIHX IPU aHAIM3E pPE3yJIbTaTOB
NeSITENIbHOCTH;

e TPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTAaTKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHBBI M apPryMEHTHl APYTHX IPU aHaIM3€ pPE3yJbTaTOB
JCSATCIBHOCTH;

e TMPHU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITHOKH.

B mpouecce goctuxkeHUs JTUYHOCTHBIX PE3yIbTATOB OCBOEHHUSI MPOTPAMMBI T10
dbuzuke IS ypOBHS cpeaHero oOmero o00pa3oBaHUs Yy O0y4arOIIMXCS

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN HUHTEJUICKT, TIPE IO Iar afO I
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTH  TMOHMMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUACTh HANPABIEHUS Pa3BUTHSA COOCTBEHHOM
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIHOCOOHOCTHh aJalTHPOBATHCS K
AMOILIMOHAJILHBIM HW3MEHEHUSIM M TPOSBIATh T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMIICHUE K TOCTKECHUIO LEIU
U yCIIeXy, ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTEH;

e OMIIATHH, BKJIOYAIOLIEH CIOCOOHOCTh MOHUMATh  3MOILMOHAIBHOE
COCTOSIHME JPYTUX, YYUTHIBATH €r0 NPHU OCYIIECTBICHUH OOIEHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

e COLMANBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH  BBICTPAaWBaTh
OTHOLIEHUSI C APYIMMH JIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC H
paspemniaTh KOHQIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 10 knacce npeaMeTHbIC Pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:
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IMOHUMATh POJdb (PU3HKK B DKOHOMHUYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTHYECKOM, COIMATBHOM W OJTUYECKOM cdepax NedaTelbHOCTH
YeJIoBeKa, POJib U MECTO (PU3MKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUEHHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
NPOTHOCTUYECKOW  (DYHKIMI  (Pu3MUecKo TEeOpur — MEXaHUKH,
MOJICKYJISIPHOW (DU3UKM U TEPMOJUHAMUKH, POJIb (U3UUECKOM TEOpHUH B
(dbopMUpOBaHUY TIPEACTABICHUN O GU3HUUECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENIe GU3HUECKUX TeJl U MPOIECCOB
(sBNEHUI): MHEpIUaIbHAs CHUCTeMa OTCcuéra, aOCOJIIOTHO TBEPIOE TEJO,
MaTepHualibHasi TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MaJIeHHeE,
aOCOJIFOTHO yTipyrasi jaedopmarus, aOCOJIOTHO YIPYyroe W aOCOJIFOTHO
HEYIIPYrOo€ CTOJIKHOBEHHUS, MOJEIM Ta3a, KUIAKOCTH U TBEPIOIO
(KpUCTAIIMYECKOr0) Teja, UIealIbHBIM Ta3, TOUCUHBIN 3apsil, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBUsS (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, MMOHUMAaTh BCEOOIMI xapakTtep (yHIaAMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSACHATH MEXAaHUYECKUE TIPOILIECChl U SBJICHUS,
UCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBIXKCHUS, (POpMyIbl KUHEMATUKH DPaBHOYCKOPEHHOIO
NBWKEHUS, TpeoOpazoBaHus [amuiess Jyisi CKOPOCTH M TEpeMelleHUs,
3akOHbl HbIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOThI CUJIBI C M3MEHEHUEM MEXaHUYECKOW JHEpPruu,
YCJIOBUSI paBHOBECHUs] TBEPJAOTrO Teia), NpPU HATOM HCHOJIb30BAThH
MAaTEMaTH4YE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUSA TPUMEHUMOCTH
¢usnuecknx 3aKOHOB: TpeoOpa3oBaHui [amwies, BTOPOro M TPETHETO
3akOHOB HbBIOTOHA, 3aKOHOB COXpPAHEHUS MMITYJIbCA U MEXAHUYECKOMU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSCHATH TEIUIOBBIC MPOIECCHI U SIBJICHUS, UCIIOIB3YS
ocHoBHble mojokeHnss MKT u 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOAMHAMUKN (CBS3b JIABJICHUS MJCATBHOIO Ta3a CcoO CpeaHei
KUHETUYECKOM HSHEPruer TEMJIOBOrO JBWIKECHHUS M KOHICHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEUIECTBA CO CPEIAHEH KHUHETUYECKOU
SHEPrUEN TEIIOBOIO ABMKEHUS €T0 YaCTHL, CBA3b JABJICHUS UICAIBHOTO
raza ¢ KOHUEHTpaUMeW MOJEKYJI U €ro TEMIIEpAaTypOr, YpPaBHEHHUE
MengneneeBa—Kianelipona, mnepBbI 3aKOH TEPMOJAWHAMUKHU, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIOIb30BaTh
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MaTEMaTHYE€CKOE BhIPAKEHHUE 3aKOHOB, YKAa3bIBATh YCIOBUS IPUMEHHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHna;

aHATM3UPOBaTh U OOBACHATH DIJIGKTPUUECKUE SIBICHHS, HCIOJB3YA
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKHU (3aKOH COXpPAaHEHUS
ANEKTPUUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIUAJIBHOCTh
ANEKTPOCTATUYECKOrO TMOJs, MPUHLHUII CYMNEPIO3UIUU DIICKTPUUYECKUX
NOJIEH, IPU ATOM YyKa3blBasl YCJIOBUS NPUMEHHUMOCTH 3akoHa Kysona, a
TAaK)KE€ MPAKTUYECKH BaXKHbIE COOTHOUIEHHWA: 3aKOHBI OMa IJi ydacTka
Uenyu W JUId 3aMKHYTOM 3JIEKTPUYECKOW Menu, 3akoH Jxoyna—JleHna,
npasmia Kupxroda, 3akonst dapajes Ais 31€KTpoau3a);

ONMKCHIBATh (PU3MYECKHUE TPOLECCHl U SIBICHUS, HCIOJb3YysS BEITUYUHBI:
nepeMelleHrne, CKOpocTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TeJI, CHIIA,
MOMEHT CHJIbI, JaBJI€HUE, TOTEHIIMAJIbHAS SHEPTUsl, KHHETHYECKasi SHEPIHs,
MeXaHH4YecKasi SJHeprusi, paboTa CHUIIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJa TSDKECTH, CWUJIa YIOPYrOCTH, CHJa TPEHHUsS, MOIIHOCTh, 3IHEPrus
B3aMMOJIEHCTBUS Tena ¢ 3eMIIEN BOIU3U €€ MOBEPXHOCTHU, SHEPTHUS YIIPYToit
nedopMaliy MPY>KUHbBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAsI TeMIepaTypa
Tena, paboTa B TEpMOJUMHAMUKE, BHYTPEHHSS DJHEPrusi HJEaIbHOrO
OJIHOATOMHOT'O Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3nyxa, KIIJ] maeanbHOro TEMIOBOrO JBUTATENS; 3JIEKTPUUECKOE MOJIE,
HaIpPSKEHHOCTD AJIEKTPUUECKOTO MOJIsA, HAMPSKEHHOCTH IMOJISI TOUEYHOTO
3aps/ia WM 3apsHKEHHOTO 1Iapa B BAKyyME U B JIMAJIEKTPUKE, MOTEHIUA
ANEKTPOCTATUYECKOTO MOJs, PA3HOCTh MOTEHLUUATIOB, 3JEKTPOIBUKYILAS
CUJIa, CWJIa TOKA, HaNpsHKEHHE, MOUTHOCTh TOKa, 3JIEKTpHUUecKas EMKOCTb
IUIOCKOTO  KOHAEHCaTopa,  CONPOTHBJIEHHWE  ydacTKa  LENu ¢
MOCJIEIOBATENbHBIM U MMAPAJIEIbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpa;

OOBSICHATH ~ OCOOEGHHOCTH  MPOTEKaHUs  (U3NYECKUX  SBICHUI:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBUKEHUE YaCTHI[ BEIIECTBa,
TEIJIOBOE paBHOBecHe, OPOYHOBCKOE NBIDKeHHE, mudy3us, ucrnapeHue,
KUIIEHUE W KOHJEHCAIIMs, TJIaBJICHUE U KpUCTAIUIU3AlMS, HATPaBJIEHHOCTh
TEIUIONEePEaut, IEKTPU3ALUs TeJl, SKBUIIOTEHIUAIbHOCTh MTOBEPXHOCTH
3apsKEHHOTO MMPOBOAHUKA;

MPOBOUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BEIHUUHBI OT
JIPYTroi ¢ UCTI0JIb30BAHUEM IPSMBIX U3MEPEHHUI, TPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JeJaTh  BBIBOABI MO  pe3yibTaraM

HUCCJICIOBAHUA;
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IPOBOJUTh KOCBEHHBIE HW3MEpPEHUsS] (U3MUECKUX BEJIMYMH, TPH ITOM
BBIOMpATh ONTHUMAJBHBIN METOJ| M3MEPEHHs, OICHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;
IPOBOJIUTH OMBITHI IO MPOBEPKE MPEATIOKEHHOM TUIOTE3bI: TJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATM3UPOBATH
MOJIyYCHHbIE PE3yJIbTaThl W JeNIaTh BBIBOJ O CTAaTyce MPEaOKEHHOU
TUIOTE3HI;

coOJro1aTh MpaBuiia 6e30MacHoOro Tpy/ia Mpy MPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  NpakTUKymMa U  Y4eOHO-
UCCJIeIOBATEIbCKOM W TPOEKTHOW JESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOT0 000PYA0BaAHMUS;

pemats pacy€THBIE 3aJa4ydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOU
(¢u3nYecKoil MOJENbI0: HA OCHOBAHMM aHAM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (Qu3MyecKoM MoJeNu, OTBedYawllel TpeObOoBaHUSIM 3ajayH,
PUMEHSATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYIAThl (PU3NIECKIX
TEOpPHUIl MPHU HCTOIH30BAaHUM MAaTEMaTHUYECKMX METOJOB PEIIEeHHUs 3ajad,
POBOJIUTH PAacYEThl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATHU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOBI PEIICHUS C YUETOM MOIYYCHHBIX
pe3yJIbTaTOB,

pemats KadeCTBEHHBIE 3a7adyd, TPeOylolIue NpPUMEHEHHUS 3HAHUN Wu3
pa3HBIX pa3lenoB Kypca (PU3WKH, a TAaK)KE MHTETPAllUU 3HAHUHA U3 APYTHX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
[EMOYKY PacCyKJICHHUH ¢ ONOPOM Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHUS;

WCIIONIb30BAaTh TEOPETUYECKHE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPHOOPOB, TEXHHUECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIa1a POCCUMCKUX U 3apYyOCIKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOLIErO0 MHpa, B
pPa3BUTHE TEXHUKHA U TEXHOJIOTHIA,

aHAM3UPOBATh U OIEHUBAThH MOCIEACTBHUS OBITOBOM U MPOU3BOJICTBEHHON
JESITENFHOCTH YENIOBEKa, CBSI3aHHOM ¢ (DU3MYECKHUMH IMpolLieccaMu, C
MO3UINI SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHHUI O pallOHATHLHOM
MIPUPOJIOTIONH30BAHUH, & TAK)K€ PasyMHOM HCIOJIB30BAHUH JTOCTHKCHUN
HAyKd W TEXHOJOTUW Mg JaTbHEHIIeTr0o pa3BUTHS YEIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IUdHbIe CIIOCOOBI paboThl ¢ MHMOpMaIel (HU3NIECKOro
Collep)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX

TGXHOJ’IOFHfI, IIpx 3TOM HCIIOJIB30BATh COBPCMCHHBIC HH(bOpMaLII/IOHHI)IG
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TEXHOJIOTUU JJIA TIOMCKA, TEpPepadOTKH W TPEAbABICHUS Y4eOHOU W
HAy4YHO-TIOMYJISIPHOM WH(MOPMAIH, CTPYKTYPUPOBAHUS M MHTEPIIPETAIIUN
uHGOpMAIINK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBAaTh  MOJy4aeMyr  uH(poOpMmanuio W OIEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TAK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(POPMAIIUH;

e TMPOSBIATH OpraHu3alMOHHbIE u MO03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MTPOIIECCE BHITTOJIHEHUS
POEKTHBIX M Y4eOHO-UCCIIeI0BATENHCKIX PadoT;

e paboTaTh B TPYyNIE C HCIOJHEHHWEM pa3JIMYHBIX COLHUAJBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyallUsSX, aJeKBaTHO OIEHUBATh BKJaJ KaXXJOTO U3
YYaCTHUKOB IPYMIIbI B PEIICHUE PacCMaTPpUBAEMOi TPOOJIEMBI;

e TMpPOSBJIATH MOTUBALIMIO K Oyayiel npodeccHoHaIbHON 1eATeTbHOCTH 110
CIEIHUATBHOCTIM (PU3UKO-TEXHUUYECKOTO TTPOUIIS.

K xonity o0yuenus B 11 knacce npenMeTHbIC pe3yIbTaThl HA yTIyOJIEHHOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e TOHWUMATh POJIb (PU3UKU B IKOHOMHUECKOM, TEXHOJIOTUIECKOM, COITMAIbHON
U OTHUYECKOM cdepax NesaTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUU B IIPAKTUYECKON
NESATETbHOCTHA YEJIOBEKA M JalbHEWIIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUCHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
POTHOCTUYECKOW (PYHKIUN (PU3NYECKON TEOPUH — IIIEKTPOJUHAMUKH,
CHEIUaIbHON TEOPUU OTHOCUTEIBLHOCTH, KBAaHTOBOM (DU3UKH, PpOJIb
¢usznueckoid Teopuu B (POPMUPOBAHUU TMPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MeCTO (PU3MYECKON KapTUHBI MHUpa B OOUIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPO/IE;

e pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENEeH (U3HUECKUX TeJl U MPOLECCOB
(siBJIEHUM): OJHOPOJIHOE AIEKTPUUECKOE M OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KoJieOaHUs, MaTeMaTUYEeCKUW MAasITHUK, WIeaJbHbIN
IPYKUHHBIN MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
Kosie0aTeabHbIN KOHTYp, TOHKas JIMH3a, MOJIeNiel aToMa, aTOMHOIO Sijpa U
KBAaHTOBOM MOJIC/IY CBETA;

e pasnuyaTh YyCiOBUS (TpaHULbI, 00JIACTH) MNPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIIMI xapakTtep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AQHAJIU3UPOBATH U OOBSICHATH DJICKTPOMATHUTHBIE MPOIECCHl U SIBJICHHUS,
HCIOJB3YsS. OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJICKTPOJUHAMUKH U
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ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  WHAYKUMH, TnpaBuwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJEMEHTE DJJIEKTPUYECKOM 1€MW CO CKOPOCTHIO
WU3MEHEHUSI CUJIbI TOKA, MOCTYJIAaThl CIEHHAIIBHON TEOPUH OTHOCUTEIIBHOCTH
OWHIITEHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHI U SBJICHHUS, UCTIONIB3YS
MOJIO)KEHUSI ~ KBAaHTOBOM  (u3uKu  (ypaBHeHHUE  DUHIITEHHA A
dororddexTa, nepBbIil U BTOPOil mocTynaTel bopa, MpuHIUIT COOTHOIIIEHUS
HeomnpenenéHHocTel [elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOTO H
MacCOBOT'0 YHCEI U DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PaJIMOaKTUBHOTO
pacrajna);

OMUCHIBATh (PU3UUECKUE TPOILIECChl M SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
HaMPsHKEHHOCTh AJIEKTPUYECKOTO TMOJIsI, MTOTEHIHAN 3JIEKTPOCTATHUYECKOTO
MoJisl, Pa3HOCTh TMOTEHLUANOB, OAJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHMTHOTO TIOJIsl, MAarHUTHBIM TOTOK, cujia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYINAS CHUJIa CAMOWHIYKIIUM, SHEPrUs MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TTOJIHASI SHEPTHUSI, SHEPTHUsI
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTUSI U UMITYJIBC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsijl ]1pa, SHEPTUS CBSI3U SJIPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUN:
AJIEKTPOMArHuTHAs UHAYKIWS, CAMOUHAYKIUS, PE30HAHC, UHTEpPEPEHIIUS
BOJH, Audpakius, JUCIEPCUs, TMOJHOE BHYTPEHHEE OTpa)keHUe,
doToanexkTpuueckuii 3pdext (hotorddexr), annbda- u 6eTa-pacnaisl saep,
ramMmma-u3JiydeHue saep, Guznueckue NpUHIUIIBI CIIEKTPAIbHOIO aHaK3a U
paboThI 1a3epa;

OMpENEATh HAMpPaBICHUE HHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, cuJibl AMmriepa u cuiibl JlopeHiia;

CTPOUTH M300paX)EHUE, CO3]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKON JIMH30MH,
U PacCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATalOlIMe ACTPOHOMUYECKUE TOHSTHUSI, TEOPUU U
3aKOHBI I aHalW3a MW OOBACHCHUS (U3UYCCKUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3JHBIX CUCTEMAaxX, B MEKIaJlaKTUYECKOU
cpene; ABMKEHHSI HEOSCHBIX TeJl, DBOIONMH 3BE3]] M BeelleHHOM;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
HCIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yabTaThl  IMOJYYEHHOW  3aBUCHMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaThb  BBIBOJABI [0  pe3yjibTaram

HUCCJICIOBAHUA;
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IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIMYUH, MPU 3HTOM
BBIOMpATh ONTUMAJIbHBIA METOJ H3MEPEHMsI, OLIEHUBAaTh A0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIL;
IPOBOJIUTH OMBITHI 110 MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBAThH
HKCIEPUMEHT, COOUPATh FKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAIU3UPOBAThH
HOJyYeHHbIE PE3yJbTaThl U J€JaThb BBIBOJ O CTaTyce MPEUI0KEHHON
TUIIOTE3HI;

OIHCHIBATh METO/bI IIOJYyYEHUS! HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;
co0uro1aTh MpaBuia 0€300acHOro Tpyia Mpy MPOBEACHUN UCCIIEJOBAHNUN B
pamMkKax  y4yeOHOro  JSKCIIEpUMEHTa,  IpakTuKyma U ydeOHo-
UCCIIEIOBATEIBCKOM M IPOEKTHON JEeATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1aDOPAaTOPHOr0 000PYA0BaAHMUS;

pemate pacyE€THBIE 3aJa4ydl C SBHO 3aJaHHOW ¥ HESBHO 3a/laHHOU
(¢u3nyeckoil MOJENIBIO: HAa OCHOBAaHWMM AaHaJINW3a YCJIOBUS BbIOMpAThH
¢u3ndecKkue MoOJeNH, OTBEHYalIllue TPeOOBaHUSAM 3a7aud, MPUMEHSTH
(GopMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3MUECKHX TEOpUi
OpU  WCIONB30BAaHUM MATEeMAaTUYECKUX METOJOB peIIeHHs  3ajad,
POBOJUTH PAacUYEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOIYICHHBIX
pe3yJIbTaTOB,

pemaTte KadeCTBEHHBIE 3aJaud, TPeOylolIue NpPUMEHEHHUs 3HAHUN U3
pa3HBIX pa3/enoB Kypca PU3MKH, a TAaK)KE MHTETPAIlUU 3HAHUHA U3 APYTHX
MPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
HEMOYKY PaCcCCy>KJICHHUM ¢ ONOPO HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

HCIIONIb30BAaTh TEOPETUYECKHME 3HAHUS s OOBSCHEHHS OCHOBHBIX
MPUHIIUIIOB paOOTHl H3MEPUTETBHBIX MPUOOPOB, TEXHUUECKHUX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

MPUBOIUTH TIPUMEPHI BKJIa1a POCCHUICKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE NPOIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTU;

aHaJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITENbHOCTA YENIOBeKa, CBSI3aHHOM ¢ (DU3MUECKUMHU MPOLECCaMH, C
MO3UINI SKOJOTHYECKON 6€30MacHOCTH, MPEACTABICHHUH O pallMOHATbHOM
PUPOIOTNIOIb30BaHUH, 4 TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUIM
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTUS YEJIOBEUECKOIo
00I111eCTBa;

MPUMEHSTh Pa3UdYHbIe CIIOCOOBI paboThl ¢ MHGOPMANMEH (PU3NIECKOTO

COACPKaHUA C HCIIOJIB30BAHUCM  COBPCMCHHBIX HH(bOpMaHI/IOHHI)IX
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TEXHOJIOTHH, MPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTMM JJIi TIOMCKA, NepepaboTKU U TPEIbsBICHUS Y4yeOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpMalLUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(bOpMalMY, MOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  NOJy4aeMmMyro  HMHQOpMaIMI0O W OLIEHMBaTh €€
JOCTOBEPHOCTh KAaK HAa OCHOBE UMEIOLIMXCSA 3HAHUN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

HPOSIBIATD OpraHMU3alIOHHbIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BBIMOIHEHUS
IPOEKTHBIX M y4eOHO-HCCIIEe10BATENIbCKUX PA0OT;

paboTaTh B TpyNIE C MCIOJIHEHHEM pa3JIMYHbIX COLMAIbHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NeSTEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUsAX, aJIeKBAaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3
YYaCTHHMKOB I'PYIIIbI B pEIIEHUE PACCMAaTPUBAEMON ITPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuiel npodeccuoHaIbHON AESITEIbHOCTH 10
CHELHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQPUIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuvecTBo yacon DJIEeKTPOHHbBIE
Ne HanmeHoBaHMe pa3jaeioB U TeM (undposrbie)
Kontpoiasbnbie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zaen 1. HAYYHBIM METO/] TIO3HAHUS ITIPUPO/IbBI
. bubmuoreka [JOK
1.1 H
BYSHBIL METOAL TOSHAHI IPYPOAH 6 https://m.edsoo.ru/f16b68d7
Hroro mo paznmeny 6
Paznen 2. MEXAHUKA
bubmmoreka IIOK
21 Kinematiica 10 1 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratitka TBEpIOrO TeNA > 1 https://m.edsoo.ru/f16b68d7
bu6nuoreka [JOK
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1 httos://m.edsoo.ru/f16b68d7
Wroro mo pazneny 35

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYIISIPHOKHHETHYECKON TEOPUU 15 1 bubmorexa HOK
' yip P https://m.edsoo.ru/f16b68d7
3.2 Tepmoaunamuka. TerioBbie MalIMHbI 20 1 Bubmaorexa OK

https://m.edsoo.ru/f16b68d7
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PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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33 ArperaTsble cocTosiHUA BemecTBa. da3oBbie 14 1 bub6mmoreka [IOK
' HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 3JIEKTPOJIUHAMUKA
bu6nmoreka [JOK
4.1 IICKTpHteckoe noie 24 1 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 [TocTOSTHHBIN AIEKTPUUYECKHUI TOK 24 1 htts://m.edso0.ru/fL6b68dT
bu6nmoreka [JOK
43 | Towi B pasTiHEIX cpeax ° https://m.eds00.ru/f16b68d7
Hroro no pazneny 54
Pasznen 5. PUSUUECKHN IPAKTUKYM
N bubmuoreka [JOK
>1 DusHECKHi MpaKTHIYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo paznmeny 16
Bubnunorexa IJOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 8 16
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nugpoBbie
Ne ni/m P Konrpoabnbie | IIpakTuyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6nuoreka [JOK
11 Marmutioe noze 14 https://m.edso0.ru/39859¢ef1
bu6mmoreka [JOK
1.2 ICKTPOMATHHTHAL HHAYKIH 13 1 https://m.edso0.ru/39859¢efl
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nmmoreka [JOK
2.1 Mexanuueckue KoneOaHus 10 https://m.eds00.ru/39859ef1
bu6moreka [JOK
2.2 DJIeKTPOMAarHUTHBIC KOJICOaHHUS 15 htts://m.edsoo.ru/39859f1
53 MexaHUYeCKUe U 3JIEKTPOMarHUTHbIE 10 1 bubnuorexa [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
24 Oriica 23 1 https://m.eds00.ru/39859¢f1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CIIEITUAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bub6munoreka [JOK
3.1 Ocuoser CTO > ! https://m.edsoo.ru/39859¢ef1
Hroro no pazneny 9)

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHWULIUMNAJIbHOE KASEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"CPEAHSAA LWKOJIA Ne1" I KOTEJIbHUKOBO BOJITOrPALCKOW OBJIACTH,

PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

OnepaTtop 340 000 "KomnaHus "TeH3op"
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Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHo-BOIHOBOH JTyanu3m 15 bubmorexa [JOK
' PIYCEYAP o https://m.edsoo.ru/39859ef1
bub6mmoreka [JOK
4.2 Dusnica atoma > https://m.edsoo.ru/39859ef1
43 ®du3nKa aTOMHOI'O s/Ipa U 3JIEMEHTAPHBIX 5 bubnuoreka [IOK
' YacTHIL https://m.eds00.ru/39859ef1
Hroro no pazneny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bub6nmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMUH U aCTPOPHU3UKU 12 https://m. edsoo.ru/39859ef1
Wroro no pazneny 12

Paszen 6. PUSUNUYECKHUI IPAKTUKYM

bu6mmoreka [JOK

6.1 PH3UICCKUH NPAKTHKYM 16 16 https://m.edso0.ru/39859ef1

Hroro mo paznueny 16

Paznea 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremarusaius u 00001IeHIE
IIPEIMETHOrO COZIEP>KAHUS U OIIbITA bubmmorekxa [TOK
7.1 . 15
NEATENBHOCTH, TPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
n3ydyeHuu kypca ¢pusuku 10 — 11 knaccos
Hroro no pazneny 15
bu6imoreka [JOK
P 1
CICPBIHOS BpEMA 0 https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 4 16
OnepaTtop 340 000 "Komnahus "TeH3op"| ———

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE Ceptudukat 00FDS8E6A387D6A81BC17F132143562939F
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU, [Hencreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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Onepatop 340 000 "KomnaHus "TeHzop"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE Ceptudukat 00FDS8E6A387D6A81BC17F132143562939F
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU, [Hencreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, [mpekTop




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosaunyectBo yacos DJIeKTPOHHbIE
Ne JlaTa HudpoBLIE
Tema ypoka Kontpoabubie | IIpakTuueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 dusnka — pyHaaMeHTaIbHAs HayKa O 1 bubmuoreka [IOK
MpUpoe https://m.edsoo.ru/1beef346
2 HayuHblil MeTOA MO3HAHUS U METO/IbI 1 bubnmnoreka [HOK
UCCIICIOBaHUS (PU3UICCKUX SBIICHHIMA https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B TIpoLIecce
3 no3HaHwus npupoasl. Habmronenne u 1 bubmmorera [IOK
PHPOIBL. https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pu3uKe
CriocoObl n3MepeHus PU3NIECKUX bubmuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAs U OTHOCUTENbHAS
5 MOTPEIIHOCTU U3MEPEHHI 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f18fda3
(bU3HYECKUX BETUYHH
MonenupoBanue B ¢pusuke. Poib u
MecTO (GU3UKH B POPMUPOBAHUU
6 COB que):HHoﬁ Haq) ::0171 Ea THUHBI 1 bubmmorexa [IOK
p i . P https://m.edsoo.ru/eabbdedl
MHpa, B IPAKTUYECKOMN eI TeTIbHOCTH
JIoaen
Mexanunueckoe nBmxenue. Cucrema
7 orcueta. OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
MeXaHU4ecKoro Asuxenus. [Ipsmas u https://m.edso0.ru/e9a52f02
oOparHas 3a/la4il MEXaHUKU

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "KomnaHus "TeHzop"

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
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Panuyc-BekTop MaTepuanbHON TOUKH,
€ro IPOEKIMU Ha OCH KOOpANHAT.
8 Tpaextopus. [lepemenienne 1 bubnnorexa IOK
P pHi. 1iep ' https://m.edsoo.ru/30a108a5
CxopocTts. VX npoekuuu Ha ocu
KOOpJIMHAT
PaBHOMEpHOE npsiIMONIMHEIHOE

9 newxkenue. ['padudeckoe onucanue 1 bubmuotexa [{OK
PaBHOMEPHOT'O MPAMOJIUHENHOTO https://m.edsoo.ru/89ba7190
JIBUYKECHUS

10 CrnoxeHue nepeMenieHni u 1 bubnmnoreka [HOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABUKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOpEHHE. 1 bubaunoreka LIOK
[IpsimonuHENHOE ABUKEHUE C https://m.edsoo.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
['paduueckoe onucanue

12 OPSIMOJIMHENHOr O IBHKEHUS C 1 bubnnorexa [IOK

P https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoHOE TIaficHre. Y CKOpeHue

13 CBOOOIHOrO MaeHus. 3aBUCUMOCTD 1 but6munoreka [JOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHHMS OT https://m.edso0.ru/f738109c
BPEMEHU U UX rpaduku
JIBrxeHue Tena, OpOIeHHOTO MO/ bubnuoreka [JOK

14 1
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuHeliHoe 1BUXKEHUE.

BH)KEHHE 110 OKPYKHOCTH. YTIJI0Bast
15 fILJmHeﬁHas[ CKO I())}c,;Kb [Tepuon n 1 bubmmorexa [IOK
POCTE. 7 1EpHON https://m.edso0.ru/33196fbe
yacTtora. LleHTpocTpeMuTensHoe U
IMOJIHOC YCKOPCHUC Onepatop 370 000 "Komnanus "Tensop" | ——

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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16 KonrponbHas pabora no reme 1 1 bubmuoreka LIOK
"KunemaTtuka" https://m.edso0.ru/1242f32e
ITepBriif 3akoH HeroTOHA.

17 HNuepunanbHble CUCTEMBI OTCUETA. 1 bubnmnoreka LIOK
[Ipunuun otHocuTensHOCTH [ anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuansHbie cucTeMbl 0OTCUETA

18 Cuia. PaBHonelicTBYIOIIAS CUJTIA. 1 bubnmnoreka [HOK
Bropoii 3akon Hetotona. Macca https://m.eds00.ru/141d3837

19 B3aumoneiictBue ten. TpeTuid 3akoH 1 bu6maunoreka [JOK
Herorona https://m.edso0.ru/57dba505
[IpuHUMIT Cynepno3uLny CUJL.

20 P:meII{IHe 3aynaqpﬂa 1| ILMeHeHI/Ie 1 bubmmorexa [IOK

A P https://m.edso0.ru/hdf997fb
3akoHOB HbroTOHA
3aKOH BCEMUPHOI'O TSATOTCHHUSI.
21 OKBHUBAJICHTHOCTH I'PaBUTAIMOHHON 1 1 bubmmorera [OK
N p https://m.edsoo.ru/9aba2b0a
MHEPTHOU MaccChl

99 Cuia TSKECTH U YyCKOpPEHUe 1 bubmuoreka [JOK
CBOOOHOTO MaJICHUS https://m.edso00.ru/22757f26
JIBrkeHNe HEOECHBIX TE U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 1 bubnmnoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuia ynpyroctu. 3akoH ['yka. Bec 1 bubnmoreka [HOK
Tena https://m.edsoo.ru/0ae2cd84
Cuua tpenus. [Ipupona u BuabI cuin

P PHp bu6mmoreka [IOK
TpeHus. [[BuxeHune B )KUAKOCTU U
25 S — 1 https://m.edsoo.ru/1fa86499
i . p 1 https://m.eds00.ru/2cb29676
cpenbl

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——
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26 JaBnenue. ' nagpocrarnueckoe 1 bubmuoreka LIOK
nasienune. Cuita Apxumena https://m.edsoo.ru/a28aa7ad
AGCONIOTHO TBEPAOE TEIO. bubnmnoreka [HOK

27 [loctynarensHoe 1 BpamarenbHOe 1 bubmuotexa [{OK
JIBUOKEHUE TBEPLOrO Tela https://m.edsoo.ru/2b95d57¢e

28 MOMEHT CUJIbl OTHOCUTEIBLHO OCH 1 bu6mmoreka [{OK
BpateHus. [1ineqyo cuibl https://m.edsoo.ru/653d3459
CroxxeHue cuil, IPUIOKEHHBIX K

29 TBEpAOMY Teny. LleHTp Tsxectu Tena. 1 bubnmnoreka [HOK
VYcioBust paBHOBECHS TBEPJIOTO TEIA. https://m.edsoo.ru/9aa79a7d
Buas! paBHOBecust

bub6nunoreka [JOK

30 Peimienne 372 1 https://m.edsoo.ru/dclcaacO

31 KonTponbsHas pabora o reme 1 1 bubnmnoreka [HOK
"lunamuka. CtaTuka TBep10ro tena" https://m.edsoo.ru/9f5a574c
HNMnynsc maTeprabHON TOYKH,

CHUCTEMbI MaTepUATIbHBIX TOYEK.
32 LleHTp Macc CHCTEMBI MaTePUATBHBIX 1 bubamorexa [IOK
https://m.edsoo0.ru/4bb8294b
Touek. Teopema 0 IBHKEHHUH LIEHTpa
Mmacc
NmMnynsc cuiibl 1 U3BMEHEHHE
33 UMITyJIbca Tela. 3aKOH COXpaHEHUS 1 bubamorexa LIOK
https://m.edsoo.ru/13f0a221
uMITyJbca. PeakTuBHOE IBMKEHUE
MoMeHT uMnyJibca MaTepruaibHOM

34 Touku. [IpencraBienne o coxpaHeHUN 1 bubnmnoreka LIOK
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX https://m.eds00.ru/d6532eb9
HOJISAX

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "KomnaHus "TeHzop"
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bub6nunoreka [JOK
35 Pemrenne 3amau 1
g https://m.eds00.ru/f7706d63
PabGora cuitbl Ha MajToM 1 Ha
36 KOHEYHOM IIE€pPEMELIECHUH. 1 bubnmnoreka LHIOK
I'padpuaeckoe mpeacraBiacHue pabOThI https://m.eds00.ru/913974c7
CHJIBI. MOITHOCTE CHUJIBI
Kunernueckas sneprus. Teopema 06
37 W3MCHCHHY KMHECTUUYCCKOM YHEPTUU 1 bubmorexa I[IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToreHIMaIbLHBIC U HEIIOTCHIIUAIbHEIC
38 cunbl. [loreHuanbpHas sHEpPrus 1 bubmorexa [OK
) H pri. https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpocTh
TpeThbst KocMu4ecKkast ckopocTb. CBsI3b
pabOThI HEMOTEHITUATBHBIX CHJI C
39 M3MEHEHHEM MEXaHUUECKOH dHEePrun 1 bubmorexa [OK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHU4ECKOU JHEPrUun
Vupyrue u He 1€ CTOJIKHOBEHMSI.
40 v Ez;eHHe BeyrI If }JI'IFJ'II/I I ujealbHON 1 bubmorera [OK
P DHyIH ot wi https://m.edso00.ru/f30f43b6
KHUJIKOCTH
41 KonTponbsHas pabora 1o teme 1 1 bubnmnoreka [HOK
"3aKOHBI COXpAHEHUS B MEXaHUKE" https://m.edsoo.ru/474e7cda
Pa3BuTuHe npencraBieHuid 0 mpupoe
42 Ter10Thl. OCHOBHBIE IMOJI0KEHUS 1 bu6mmoreka [{OK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBYOKEHUE
CrtpoeHue ra3000pa3HbIX, KUIKAX U
43 TBEPABIX Tell. XapaKTep ABHKEHUS U 1 bubnnorexa IIOK
p L PaKTep https://m.edso0.ru/c44d02e2
B3aMMOJICHCTBHUS YaCTHI] BEIlIeCTBa Onepatop 5710 000 "Komnar/s "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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Macca u pazmepsl MOJIEKYIT (aTOMOB).
44 KomnuectBo BemectBa. [locTostaHas 1 bubmorera IOK
H ) https://m.edso0.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermtoBoe paBHOBeCHE. 1 bubmuotexa [{OK
[lIxana Lenbcus https://m.eds00.ru/0070d493
Bbu6munoreka [JOK
4 P 1
6 cHieHie sajad https://m.edsoo.ru/1531aba5
N bu6munoreka [JOK
47 W neanbublii ra3. I'a3oBbIe 3aKOHBI 1 https://m.edsoo.ru/Ldeb2367
48 VYpaBuenune Meneneena- 1 bubnuoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/8d12c328
49 AbcomoTHas TeMnepaTtypa. 3aKoH 1 bu6muoreka [IOK
HanpToHa https://m.edsoo.ru/14e02d1f
50 M3ormporieccsl B U1€aIbHOM rase ¢ 1 bubnmnoreka [HOK
IMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'padmaeckoe mpeacraBicHue
51 Hfoj) OIICCCOB: E?ETG Ma, U30X0pa 1 bubmorera [IOK
bott ' pMa, pa, https://m.eds00.ru/1344327b
u3o0apa
bub6nunoreka [JOK
2 MKT 1
° Ocrosioe ypasrenue https://m.edso0.ru/c8094721
bu6mmoreka [{JOK
53 Pewenne 3anad 1 https://m.edso0.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEpaTyphl
TEPMOJIUHAMHYECKON CUCTEMBI CO
54 CpenHel KHHETHYECKON YHepruei 1 https://m.edsoo.ru/c38af875
MOCTYMATEIHLHOTO TEIIIOBOTO
JBYDKCHUS €€ JaCTHI]

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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55 O06001IeHre 1 cucTeMaTH3aIus 1 bubnmnoreka [JOK
3Hanui mo teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 Kontponbhas pabora mno teme 1 1 bubnmnoreka [HOK
"OcHoBbel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuyeckas cucrema.
3aaHue BHEIHUX ycinoBui 1 TJ1
cucTeMbl. BHeNTHHE M BHYTpEHHHE
57 napameTpsl. [lapameTpbr YFT; CHUCTEMBI 1 bubmorexa [IOK
PaMeTpEL. 1iap P https://m.edsoo.ru/5f8d38a3
KaK CpeJIHE 3HAUYCHUs BEIMYHH,
OITMCEHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hayaio TepMOIMHAMUKH.
58 Camornpon3BojbHas penakcaius T]] 1 bubmorexa [JOK
P P . https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopenb uaeansLHOro rasa B
59 TEPMOIUHAMHUKE. Y CIIOBUSA 1 bubmmorexa [OK
PMO Tl https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJACIN
VYpaBuenue MenneneeBa-Knaneripona
60 U BBIpAKEHUE JUIS BHYTPEHHEN 1 bubnnorexa [IOK
p . yIp https://m.edsoo.ru/bal178d0
SHEPIUH
Bripaskenue nis BHyTpeHHEH SHEeprun
OJTHOATOMHOI'0 H€aJILbHOIO rasa. bu6munoreka [JOK
61 1
KBa3ucrarnueckue n HecTaTHISCKHE https://m.edsoo.ru/acscacl5
MIPOLIECCHI
OnemenTapHas pabora B
62 TepMoauHaMuke. Berancienue 1 bu6munoreka [JOK
paboTtsl o rpaduKy mporecca Ha pV- https://m.eds00.ru/741d5738
JuarpaMmme
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Temnmonepenaya Kak crnocoo
63 U3MCHEHUS BHYTpeHHeH snepruu T/1 1 bubmorera IOK
yIp P https://m.edsoo.ru/3d734561
CHCTEMBI 0€3 COBEpIICHUS padOTHI
KonBekuus, TemIonpoBOaHOCTb, bu6mmoreka [{OK
64 1
U3JIy4YeHUE https://m.edso0.ru/157b54cd
Konuuectro Temiorsl. TenmnoEéMKOCTb
65 Tena. Y ieiabHasi U MOJISIpHas 1 bub6nunoreka [JOK
TEIIOEMKOCTH BELIECTBA. Y IeJIbHAas https://m.edsoo.ru/7ba67355
TEIJIOTa CrOpaHusl TOIUINBA
Pacuér xonumyecTBa TEMIOTHI TPU bubmuoreka [JOK
66 1
Temyonepenaye https://m.edsoo.ru/ldb5ad4e
67 [TonsTre 06 aqnabaTHOM Mpolecce. 1 bubnmoreka [HOK
[TepBhIii 3aKOH TEPMOIUHAMUKHI https://m.edso00.ru/d8098824
KonuaecTBo Temnorsl U paboTa Kak
68 MEpbl U3MCHEHUS BHYTPEHHEH 1 bubmorexa [IOK
p yIp https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTopoii 3aK0H TEpMOINHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX 1 bubmuoreka LIOK
nporeccoB. Heobparumocthb https://m.edso0.ru/c6f4f464
MPUPOIHBIX TTPOIIECCOB
70 IIpyHUMIIBI AEACTBUS TEIUIOBBIX 1 bu6mmorexka [JOK
maruH. KIT/] https://m.eds00.ru/2e945513
71 MaxkcumanbHoe 3Hauenne KITJI. Tukin 1 Bbubnunoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
but6munoreka [JOK
72 P 1
crere sanat https://m.edsoo.ru/b3efal8b
DKOJIOrHYeCKHe aCIeKThI bubnuorexa [JOK
73 1
HCIIOJIb30BAHUS TETUIOBBIX https://m.edso00.ru/9867aaa7
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nsurareneil. TeroBoe 3arpsi3HEHUE
OKpY>KaloIlen cpeibl
bu6mmoreka [JOK
74 Perenue 3agau 1
2 https://m.edsoo0.ru/c8c70432
O00011IeHE U CUCTEMATH3ALUS
75 3HaHui 1o TeMe "TepMoanHaMuKa 1 Bubmaorexa ITOK
yoa ' https://m.eds00.ru/28d62b3f
TemnoBble MaNTUHEI
KonTponbsHas pabora o teme
76 "TepmonuHamMuka. TemnoBele 1 1 Brbmiorexa OK
P Il" ' https://m.edsoo.ru/1b6e26c5
MALLIUHBI
[TapooOpa3oBaHue 1 KOHIACHCAIIHS.
77 Ucmapenue u xuneuue. Y agenpHas 1 bubnnorexa LHOK
p thde https://m.eds00.ru/6f8e6777
TEIUI0Ta MapooOpa3oBaHUs
HacriieHHbIE 1 HEHACBIIIIEHHBIE
napbl. KauecTBeHHast 3aBUCHMOCTD
IUIOTHOCTH U JABJIEHUS HACBIILIEHHOT O
78 rapa oT TeMIIepaTyphbl, UX 1 bubamnoreka [HOK
HE3aBUCUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIICHHOT 0 TIapa. 3aBUCUMOCTh
TeMITepaTyphbl KATICHHS OT JaBJICHUS B
SKUIKOCTH
79 BrnaxxnocTs Bo3myxa. AOCOMOTHAS U 1 bubnuorexa [JOK
OTHOCHUTEJIBHAs BIaKHOCTD https://m.edsoo.ru/30ebbb79
Bbubmunoreka [JOK
80 Pemenune 3amau 1
a https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucramimyueckue u
81 amopdHbIe Tena. AHU30TPOIHS 1 Brbmiorexa [IOK
? ' P https://m.edso0.ru/20a88a03
CBOMCTB KPUCTAIIJIOB
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[InaBnenue u KpucTamIM3aLus.
bu6mmoreka [JOK
82 VY aenbHas TEIIoTa IUIaBJICHUS. 1
https://m.edsoo.ru/6ee91e9f
Cybnmumarus
Hedopmaru TBEpAOTO TENA.

83 Pactsokxenne u cxxarue. CaBur. 1 bub6nunoreka [JOK
Mounyns OHra. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TemnmoBoe pacIMpeHne KUJIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M 1 bubamnoreka [HOK
TEINIOBBIX KOJIEOAHUN YaCTHIL https://m.edsoo.ru/7basedf2
BElIeCTBa

85 [IpeoGpazoBanue sHEPrUU B (Ha30BBIX 1 bubamnoreka [HOK
nepexo1ax https://m.eds00.ru/97a0672f

bu6mmoreka [{OK

86 YpaBHeHne TenIoBoro banasca ! https://m.edsoo.ru/ab1521fb

but6munoreka [JOK

87 P 1

crere sanat https://m.edso0.ru/8ab7f40d
IToBepXHOCTHOE HATSIKEHUE.
Kanunnspuele aBnenus. JlaBnenue bu6mmoreka [IOK

88 . 1
M0/ UICKPUBJICHHON TTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
s)kunkoctu. @opmyna Jlammaca
O0001IeHre 1 cucTeMaTH3auA

89 3HaHMM 110 TeMe "ArperaTHble 1 bubamnoreka L{IOK
cocTosiHU BelecTBa. Pa3oBbie https://m.edso0.ru/0b52575¢
nepexoabl"

KonTtponbHas pabora o teme
90 "ATrperatHble COCTOSIHUS BEIECTBA 1 1 bubmmorexa LIOK
P | B ' https://m.eds00.ru/7dc2a739
®Da30BbIC NIEPEXOABI
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DnekTpu3aius Tel U e€ MposSBICHUSI.
DnekTpuyeckui 3apsa. J[Ba Buaa
91 DJIEKT pnqecm/lx 3a IZ[ IE)BZ[ " 1 bubmorexa HOK
P DA/IOB. https://m.edsoo.ru/1aff445f
[IpoBOAHMKY, TUIIEKTPUKU U
MOJTYTIPOBOTHUKH
DJIeMEHTapHBIN 3JIEKTPUUECKUI
92 3apsi. 3aKOH COXpaHEHUs 1 bubmorexa HOK
DAL P https://m.edsoo.ru/f49afd24
AEKTPUIECKOr0 3apsaa
93 B3anmopeiictBue 3apsanoB. Touednsie 1 bubamnoreka [HOK
3apsasl. 3akoH Kynona https://m.eds00.ru/445b7746
bub6nunoreka [JOK
9 Pemrenne 3amau 1 https://m.edso00.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onekrpuueckoe noine. Ero aeiicteue 1 bubnmnoreka [JOK
Ha 3JIEKTPUYECKUE 3apsiJIbl https://m.edso0.ru/05c6bfal
Hanpsoxk€HHOCTD 3JIEKTPUYECKOTO
noss. [IpoOusiii 3apsaa. Jluaun
96 Ham }I)KgHHOCTI/I SHI)EEKJ’IF HYCCKOrO 1 bubmmorera IIOK
P P https://m.edsoo.ru/3dac6957
noJist. OJTHOPOTHOE DIIEKTPUICCKOE
oJie
[ToTeHITMaNTBEHOCTH
97 3JECKTPOCTATUYECKOrO moJsl. Pa3HoCTh 1 bubmmorera [OK
P ' https://m.edso00.ru/80021447
MTOTCHITMAJIOB U HAIPSDKEHUE
[MorenuuanpHas >HEpPrus 3apsaa B
98 3JIEKTPOCTATHYECKOM IOJIE. 1 bubamnoreka [HOK
IToreHuman 3J1eKTpOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
TIOJISt
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CBs13b HANPSDKEHHOCTH TIOJIS U
99 A3HOCTH MOTEHIIMAIOB IS 1 bubmaorexa LOK
P https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUICCKOTO TTOJIS
[IpuHIMN cyneprio3unuu bubmuotexa [{OK
100 . 1
DIEKTPUUECKUX I10JIEU https://m.edsoo.ru/Ocfe4a6e
Bbu6munoreka [JOK
101 P 1
cHicHHe sa/at https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tone 1 bubnmnoreka [HOK
paBHOMEPHO 3apsiKEHHOU CQephl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsHKEHHOTO 11O
103 00bEMmy mmrapa. [Tone paBHOMEpPHO 1 bubmmorexa [IOK
Y HHape: PAaBronep https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU TIOCKOCTH
104 [IpoBOOHMKY B 3JIEKTPOCTATUUYECKOM 1 bubmuoreka LIOK
nosie. Y CJIOBUE PaBHOBECHUS 3aps 0B https://m.eds00.ru/32405eab
JM371eKTPUKH ¥ TTOTYTPOBOIHUKH B bubamnoreka [HOK
105 1
AJIEKTPOCTATUYECKOM I10JIE https://m.edso00.ru/060ebab5
Konnencarop. DmekTpoéMKoCTh
106 KOH ﬂeHcaTo pa 3neljf 0EMKOCTh 1 bubmmorexa LIOK
A pa. p https://m.eds00.ru/845b473
MJIOCKOT O KOHJIEHCaTopa
107 [TapannensHOe coequHEeHNE 1 bubnmnoreka [HOK
KOHJIEHCAaTOpPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTensHOE COeqUHEHME 1 bu6munoreka [JOK
KOH/JICHCAaTOpPOB https://m.edso00.ru/1e992920
bu6mmoreka [IOK
109 DHeprus 3apssKeHHOT0 KOHIEHCaTopa 1 httos://m.edsoo.ru/73a34F18
bu6munoreka [JOK
110 Pemenue 3amau 1 https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
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111 JIB>xeHMe 3apsKeHHOM YacTULIbI B 1 bubmuoreka [JOK
OJIHOPOJIHOM 3JIEKTPUUECKOM TOJIe https://m.edso00.ru/8341d6ac
112 Pemenue 3amau 1
O00011IeHNE U CUCTEMATU3ALIHUS
113 3HAHUH 10 TeMe "DIECKTPUUIECKOe 1 bubmorexa [TOK
| R https://m.eds00.ru/5752603f
noie
KonTponbhas padora no teme bubnmnoreka L{IOK
114 | " 1 1
DIIEKTPUUECKOE T10JIE https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosSHHBIN TOK.
115 YcnoBus CylecTBOBaHUS 1 Bubmmorexa [JOK
ym https://m.eds00.ru/233311b5
MOCTOSIHHOT'O 3JIEKTPUYECKOT 0 TOKA
116 Uctounuku Toka. Hanpsiokenue u 1 bubmuotexa [{OK
21C https://m.eds00.ru/0839a115
3akon Oma i ydacTKa IeMnu. bubnuoreka [JOK
117 1
DIIEKTPUYECKOE COPOTUBIICHHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH COIIPOTUBIICHUS
118 OJIHOPOJIHOTO TIPOBOJTHUKA OT €TI0 1 bubmuoreka [[OK
JUTMHBI ¥ TTOIIA/INA TTOMEPEYHOr0 https://m.edso00.ru/95fcdf51
ceueHus
119 VenbHOE COMPOTUBIICHHUE BEIIECTBA. 1 bubnmoreka [HOK
Perenue 3agau https://m.edso0.ru/437f8300
[TocnenoBatenbHOE, MapalieNbHOE,
120 CMEIIIaHHOE COSTMHCHUE 1 bubmorexa [IOK
https://m.edso0.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 aJeKTpuuecKux 1emnei. [IpaBuna 1 bubmorexa [JOK
P t P https://m.edsoo.ru/1794cf37
Kupxroda
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bub6nunoreka [JOK
122 Pemenne sana- . https://m.eds00.ru/3881b469
123 PaGora anekrpudeckoro Toka. 3akoH 1 bubnuoreka IIOK
[xoyns —Jlenna https://m.eds00.ru/a3605c5¢
Bubmunoreka [JOK
124 Pewenne 3anad . https://m.eds00.ru/6761bfOf
MoIHOCTh 3JAEKTPUYECKOTO TOKA.
125 TenmoBast MOIIHOCTH, BRIC/IIEMAs Ha 1 bubmorera IIOK
B » BRUL https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [JOK
126 Pewenne 3azas . https://m.edsoo.ru/eb72fc24
127 3/1C u BHyTpEeHHEE COMPOTHUBIICHUE 1 bubnmnoreka [HOK
HCTOYHHKA TOKAa https://m.edso00.ru/72d453af
128 3akon Oma 1151 TOTHOM (3aMKHYTOM ) 1 bubmuoreka [JOK
AJIEKTPUYECKOMN LENHn https://m.edsoo.ru/221f40fb
bu6mmoreka [{OK
129 Pewerre sanaq ! https://m.eds00.ru/3580b679
but6munoreka [JOK
130 MOIIHOCTS HCTOHHHKA TOKA . https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 Koporkoe sambricane . https://m.edso0.ru/546f5632
132 KonneHncarop B ienu NoCTOSSHHOT O 1 Bbubnunorexa [JOK
TOKa https://m.edso00.ru/35368f3e
bub6mmnoreka [JOK
133 P 1
CHICHHE a1t https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme 1 bu6mmoreka [IOK
"TIoCTOSTHHBIN IEKTPUYECKUI TOK" https://m.edsoo.ru/a7340a29
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135 Pemrenne 3agau mo Teme 1 Bbu6nunorexa [JOK
"TIOCTOAHHBIN NEKTPUUECKUN TOK" https://m.eds00.ru/744261b8
136 Pemienue 3aay mo teme 1 bubmoreka [[OK
"TIocTOSIHHBIN AMEKTpUYECKHl TOK" https://m.edso0.ru/eb5d4687
O060011IeHNE U CUCTEMATH3ALIUS
137 3HaHu# 1o Teme "TlocTosHHBIN 1 bubmmorexa [IOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKHUI TOK
138 KonrponbHas pabora no reme 1 1 bubmuoreka LIOK
"TIOCTOAHHBIN INEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DnekTpuyecKkas IpOBOAUMOCTh
139 A3JTMYHBIX BEIIECTB. DIICKTPUICCKHIMA 1 bubmmorexa LIOK
p . ' P https://m.edsoo.ru/da794295
TOK B MeTautax. CBepXIpOBOIUMOCTh
DNEKTPUUECKUI TOK B paCTBOpax u
140 acIuiaBax 3JIEKTPOJIUTOB. 3aKOHBI 1 bubamorera [IOK
P P ’ https://m.edsoo.ru/4b423491
®Dapazes U1 SJIEKTPOIN3a
. bubnuorexa [JOK
141 DnexkTpuYecKnuil TOK B raszax. [lnazma 1 httos://m.edsoo.ru/92d92f76
142 DJIEKTPUUYECKUM TOK B BaKyyMe. 1 bubnmoreka [HOK
Bakyymabie mpuOopsl https://m.edsoo0.ru/2E+160
143 DNEKTPUUECKUH TOK B 1 bubmuoreka [IOK
MOJTYIPOBOJHUKAX https://m.edso0.ru/ab61c660
bu6mmoreka [JOK
144 MonynposommKoBEIe MpHOOpH! ! https://m.eds00.ru/83622200
DuU3N4EeCKU IPAKTUKYM I10 TEME
"U3mepeHue cuibl TOKa U
145 HaMpsHKEHU B 1IEMU TOCTOSTHHOTO 1 1 bubmorexa [TOK
P i https://m.edso0.ru/5643ea56
TOKA TPY TIOMOIIIHA aHAIOTOBBIX U
1IU(POBBIX U3MEPUTEIBHBIX

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——
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npu6opoB" win "3HAKOMCTBO C
nrdpoBoii 1aboparopueii mo husuke.
[Tpumepb! u3mepenus GU3NIECKUX
BEJIMYMH MIPH MTOMOIIIH
KOMIBIOTEPHBIX TATYUKOB"

146

Ou3nyecKuil MPaKTUKYM 10 TEME
"N3ydyeHne HepaBHOMEPHOT O
JBUKEHUS C LIEIbIO OIIPENETICHUS
MTHOBEHHOM CKOpOCTH"

bu6mmoreka [{JOK
https://m.edsoo.ru/f6292f5f

147

DuU3NYECKU IPAKTUKYM I10 TEME
"N3MepeHne yCKOpeHus mpu
IPSIMOJIMHEWHOM paBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOW IJIOCKOCTH"
mid "ccnenoBanue 3aBUCUMOCTH
IIyTU OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JBUKEHUU"

bu6mmoreka [{JOK
https://m.edso0.ru/6960b6ef

148

PuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHne yCKOpeHUs: CBOOOIHOTO
naaeHusa" win "M3ydenue 1BUKEHUS
Tela, OpPOIIEHHOr0 TOPU30HTAILHO"

bubmuoreka [[OK
https://m.edsoo.ru/d1ea2402

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3yueHue ABUXKEHUS Tena 1o
OKPYKHOCTH C ITOCTOSIHHOH 110
MOJyJIFO CKOPOCTBIO" MIn
"UccnenoBanue 3aBUCUMOCTH
nepuosia oopalieHuss KOHHYECKOro
MasiTHUKA OT €ro napameTpoB”

bub6munoreka [JOK
https://m.edsoo.ru/bcf53514

150

PuU3NYECKUN IPAKTUKYM I10 TEME
"U3mepeHne paBHOAEHCTBYIOLIEH

bu6mmoreka [JOK

httgs://m.edsoo.ru/0b34db84"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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CHWJIBI TIPY ABUKEHUH OpyCKa 1Mo
HAaKJIOHHOM IIOCKOCTHU'" Win
"IIpoBepka rumnoTe3sl 0
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

151

Pu3NYECKU IPAKTUKYM 110 TEME
"HUccnenoBanue 3aBUCUMOCTH CHJI
yIPYroCTH, BO3HUKAIOIINX B IPYKUHE
U PE3MHOBOM 00paslie, OT UX
nedopmanuu” wnun "M3ydenue
JIBYDKEHUS CHUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN uepe3 JNErkui
010K

bu6mmoreka [{JOK
https://m.edsoo.ru/b55h81al

152

Du3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue kodpduirenta TpeHus
10 BEJINYMHE YIIIOBOTI'O
kodppunuenta 3apucumoctu Frp(N)"
niu "UccnenoBanne OBMKEHUS
Opycka 1o HaKJIOHHOM TJTIOCKOCTH C
NEPEMEHHBIM KO3 (PPHUIIMEHTOM
Tpenus" win "M3yuenue nBuxeHus
rpysa Ha Bally ¢ TpeHuem"

bu6maunoreka [JOK
https://m.eds00.ru/b83b1607

153

DuU3NYECKU MTPAKTUKYM 10 TEME
"HUccnenoBanue ycioBuil paBHOBECHS
TBEPIOrO TeJla, UMEIOLLEr0 OCh
Bpaienus" win "KoHcTpyupoBanue
KPOHIUTEWHOB U pac4€T CHJl
ynpyroctu" win "M3yuenue

Bbubnunoreka [JOK
https://m.edsoo.ru/4a04f4f7

Onepatop 340 000 "Komnanus "TeHsop" ———

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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YCTOMYMBOCTH TBEPAOIO TEIA,
HMMEIOLIEro IIIOAb ONOpPhI"

154

®u3NUECKUil TPAKTUKYM 110 TEME
"M3mepenHue nMitysbca Tena mno
TopMO3HOMY nyTu'" nnu "M3mepenune
CHWJIBI TSITH, CKOPOCTU MOJIEIH
SJIEKTPOMOOHIISI M MOIITHOCTH CHUTBI
Taru" win "CpaBHEHHE U3MEHEHHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHIIBI"
i "HccnenoBanue COXpaHeHUS
MMITYJIbCA MPU YIIPYTOM
B3aumoiericTBun" wim "M3mepenue
KUHETUYECKON YHEPTHUH Tea Mo
TOPMO3HOMY IyTH"

Bbu6munoreka [JOK
https://m.edsoo.ru/856fb28e

155

Du3NYECKUH IPAKTUKYM 110 TEME
"N3yueHne n30TepMUYECKOr0o
nporecca (PeKOMEH10BaHO
UCTIOTh30BaHue U(poBOH
naboparopun)" unu "N3ydenue
M30XOPHOro mporecca’ uimn
"U3yuenue nzobapHoro mnporecca"
nnu "[IpoBepka ypaBHEHUS
cocrostHus"

bu6maunoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKU MTPAKTUKYM 10 TEME
"U3mepenne yaenbHOu
termioéMkocTu" wim "HMccnenoBanue
mporecca OCThIBaHUS BeLIeCTBa" WIH
"UccaenoBanue aqradaTHOr O
npouecca” win "M3yuenue

Bbubnunoreka [JOK
https://m.edsoo.ru/2f2faa6l

Onepatop 340 000 "Komnanus "TeHsop" ———

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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B3aMMOCBSI3H SHEPIrun
MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBHS
U TEMIIEpaTypbl KUMIEHUs KUAKOCTEe"

157

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3aKkOHOMEpPHOCTEN
HCTIApEeHUS KUJKOCTEeN" niu
"3mepeHue yaeabHON TErIoTh
naBiaeHus apaa" win "U3yuenue
CBOMCTB HAaCBIIIEHHBIX apOB" WU
"N3mepenne abCOMOTHON BIaKHOCTH
BO3]lyXa U OI[EHKA MacChl IapOB B
nomeniennn". 3amepenue

KO3 pUIIEHTA TOBEPXHOCTHOTO
HATSDKEHUS

bu6mmoreka [{JOK
https://m.edsoo.ru/6b1a23b5

158

Du3NYECKUH IPAKTUKYM 110 TEME
"HaOnroieHue npeBpalieHust 3JHepruu
3apsKEHHOT 0 KOHJIEHCaTopa B
SHEPTUIO U3TYUYEHUsI CBETOAMOoIa" Wn
"U3ydyeHne mpoTeKkaHus TOKa B LIETIH,
cojieprKallle KoHaeHcarop' win
"Pacnipesienienrie pa3HOCTH
MOTCHIIMAJIOB (HAIPSDKEHUS ) IPU
II0CJIEIOBATEIIBHOM COEIMHEHUN
KOHJIEHCAaTOpOoB"

bu6nunoreka [JOK
https://m.edsoo.ru/ec424377

159

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HUccnenoBanue cMEIaHHOTO
COCMHEHHUS PE3UCTOPOB" MU
"U3mepeHue yaeapHoro
COIIPOTHUBIIEHUS IIPOBOIHUKOB'" MU

bu6mmoreka [JOK
https://m.edso0.ru/2b179d98

Onepatop 340 000 "Komnanus "TeHsop" ———

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOEPA3OBATEJIbHOE Y4PEXXAEHUE
"CPEQHSASA LUKOJIA N21" I KOTEJ/IbHUKOBO BOJIFTOrPALICKOW OBJIACTH,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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"UccaenoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HAMPSDKCHUS JIJIS1 JTAMIThI
HakajauBaHus"

Pu3NYEeCKU IPAKTUKYM I10 TEME
"Habmroenue snexTponn3a’ uin
"U3mepenue 3apsiga OJHOBAICHTHOTO
noHa" wm "HMccrnenoBanue bubnuoreka [JOK

160 1 1
3aBUCUMOCTH COIPOTUBIICHHUS https://m.eds00.ru/64b6e901

TEPMOPE3UCTOPA OT TemIepaTypsl"
nnu "CHsTHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKH 1uona”

PesepBHebiit ypok. O6001ICHHE 1

161 cucTeMaTu3anys 3HaHUH 110 TeEME 1 bubnnorexa LHOK
: H https://m.eds00.ru/ed017d93
Kunematuka
PesepBuEIil ypok. O000IIEHNE U
162 CI/ICTIe)MaTI/BZp 1554 3HaHI/I;l 10 TEME 1 Bubmiorexa OK
1t https://m.edso00.ru/3149956b
"Nuaamuka"

PesepBHbiit ypok. O600mIeHNE 1

. bubnuorexa [JOK
163 cUucTEMAaTH3aIys 3HAHUH 10 TEME 1

https://m.edsoo.ru/0f9752ac

"Craruka TBEpa0rO TEna"

PesepBubIit ypok. O6001eHHE T
P P n bu6moreka [JOK

164 % 1
6 CHUCTCMATH3AIMS SHAHIH 110 TCME https://m.edso00.ru/6c0df9cc

"3aKOHBI COXpAaHEHUS B MEXaHUKe"

PesepBHblit ypok. O6001meHNE 1

CHCTEMaTH3allnus 3HAaHUH 10 TeMe bubmoreka [JOK
165 " . 1
OCHOBBI MOJIEKYJISIPHOKHHETUYECKOU https://m.edsoo.ru/de148976
Teopun"

PesepBHsiit ypok. O6001IeHHE 1

1
CUCTEMATU3alsd 3HAHUH 110 TEMC

166

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE Ceptudukat 00FDS8E6A387D6A81BC17F132143562939F
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU, [Hencreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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"TepmonuHamuka. TemnnoBbie
MAaIIuHEL"
PesepBHbIit ypok. O60011eH1E 1
167 CHCTEMaTH3allus 3HaHUH 110 TeMe 1 bu6mmoreka [{OK
"ArperaTHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoibl"”
PesepBurlii ypok. O0001IIEHNE 1
168 CI/ICTEM&TI/ISZP Ust 3HaHI/I§l 10 TEME 1 budmiorexa [IOK
" " " https://m.edsoo.ru/f2381c0c
DIIEKTPUUECKOE TT0JIE
PesepBHrIil ypok. O0001IIEHNE 1
169 CI/ICTIe)MaTI/sz U 3HaHI/IIi/III 10 TEME 1 bubmmorexa [OK
" If . https://m.edsoo.ru/3cae6dal
[TocTOsSTHHBIN JIEKTPUUECKHUI TOK
PesepBublii ypok. O000IIIEHNE U
170 CI/ICTIe)MaTI/I?,Zp 1584 3HaHI/I§I 10 TEME 1 Bubmiorexa OK
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nUYHBIX Cpeax
OBILEE KOJIMYECTBO YACOB I10 170 3 16
ITPOTPAMME

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHWULIUMNAJIbHOE KASEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"CPEAHSAA LWKOJIA Ne1" I KOTEJIbHUKOBO BOJITOrPALCKOW OBJIACTH,

PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
[Hencreyet ¢ 15.07.25 no 08.10.26



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoasubie | IlpakTuueckue

n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE

padoThI padoThI
pecypchl
BzaumoneiicTBue MOCTOSTHHBIX
1 MarHyiTOB M IIPOBOJIHUKOB C TOKOM 1 bubmorera [OK
POBOA ) https://m.edsoo.ru/487a8593

MarunutHoe none. ['unoresa Ammepa
BexTop MarHuTHON MHAYKIIVH.

) [TpuHIMn cynepno3uuuu 1 bubmuoreka [IOK
MarHUTHBIX mojei. Jlnaumn https://m.edsoo.ru/4clabcch
MarHUTHOW UHIYKIWH

3 MarsuTHO€e nosie NpoBOJHUKA C 1 bubaunoreka LIOK
TokoM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amrniepa, €€ HanpaBJIEHUE U 1 bubmmoreka [IOK
MOAYJIb https://m.edsoo.ru/26d9c5ba

but6munoreka [JOK

5} P 1

cHicHie sanad https://m.edsoo.ru/a37a0c21

5 [IpnmeHeHne 3akoHa Ammepa. 1 bubnuoreka IIOK
DJeKTpou3MepHTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnna, e€ HanpaBiIeHUE U

7 MOAYJb. J{BHKEeHUE 3apsKEeHHOU 1 but6munoreka [JOK
YaCTHUIIbI B OJJHOPOJHOM MarHMTHOM https://m.edsoo.ru/c97afaal
rose

bu6mmoreka [{OK
8 Pemenwue 3ana 1
THCHHE 3a1ad https://m.edsoo.ru/504e98c7

Onepatop 340 000 "Komnanus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop
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bub6nunoreka [JOK
9 PaGora cumet Jlopenna . https://m.edsoo.ru/d518be4b
bu6mmoreka [{OK
10 Peenne 3azas 1 https://m.eds00.ru/93617bd9
MarauTHOe 1oJjie B BEIICCTBE.
11 deppoMarHeTUKy, mapa- u 1 bubmorera [OK
pp - 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 ¢deppomarneTukos. [Ipumenenne 1 bubmmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(beppoMarHeTUKoB
13 Pemenue 3agad mo teme 1 bu6nunorexa [JOK
"MaruuTHOE 1oie" https://m.edso00.ru/5b55¢307
14 Pemenne 3agad mo Teme 1 bubmoreka [[OK
"MarauTtHoe ose" https://m.edsoo.ru/41c4ae8a
SIBneHue AMEeKTPOMarHuTHOU
15 HH nu. IToTok BekTopa 1 bubmmorera IOK
AR N p https://m.edsoo.ru/b3efalcl
MarHUTHON UHIYKIIUU
but6munoreka [JOK
1 1
6 OAC nHnyKuIH https://m.eds00.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHOW WHITYKITHH 1 bubnuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe si1ekTprueckoe 1oe. 1 bubnmnoreka LHIOK
Toku @yko https://m.edsoo.ru/15abe140
OJ1C uHAYKINH B ABUKYIIUXCS bubnmoreka [HOK
19 1
MPOBOJTHUKAX https://m.edso0.ru/0235cc02
bu6munoreka [JOK
20 P 1
cHice safat https://m.edsoo.ru/4dfda618

Onepatop 340 000 "Komnanus "TeHsop" ——

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
[Hencreyet ¢ 15.07.25 no 08.10.26



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

bub6nunoreka [JOK
21 I1 1
pasuio Jlenua https://m.edsoo.ru/bbc22726
Muanykrtusrocts. Karymka
22 UH llyKTI/IBHOCTI/I B erillflH 1 bubnnorexa [OK
YK 1 https://m.edsoo.ru/621eae9d
IIOCTOSIHHOTI'O TOKAa
93 SAsnenue camonnaykiuu. J/C 1 bubnmoreka [HOK
CaMOWHTYKIINHU https://m.edsoo.ru/7ee60ca8
DHeprusi MarHuTHOTO MOJS KaTyIIKU bubnmnoreka [HOK
24 1
C TOKOM. DJIEKTPOMAarHuTHOE MOJIe https://m.edsoo.ru/b3c0ad1l
bu6mmoreka [JOK
25 Pemerue 3anad 1 https://m.edsoo.ru/88f69d2b
O00011IeHE U CUCTEMATH3ALIUS
26 3HAHWH 10 TEME 1 bubmmorexa [{OK
" " https://m.eds00.ru/76484025
DIIEKTpOUHAMUKA
97 KonTponbhas pabota no reme 1 1 bubnuoreka IIOK
"DJnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
KonebarenbHas cucrema. Eu6 1OK
nOIMOTEKA
28 CBo0O o . 1
BODOAHBIC ROACOAHIA https://m.eds00.ru/7c1dh385
I"apmonunyeckue konedaHus
Kunemarnueckoe U TUHAMUYECKOE
29 OIMCAaHUE KOIe0aTeIbHbBIX 1 bubnnorexa I[OK
N https://m.edso0.ru/87ce9498
JBIDKECHUH
DHepreTuyeckoe onucanue. BeiBos
JIUHAMHAYECKOT'0 OITMCAHUS
30 TapMOHUYECKHUX KOJIEOAHUN U3 UX 1 bubmorexa HOK
p https://m.edso0.ru/e3c99692
HEPTeTHYECKOr0 U
KMHEMATHYECKOTr'0 OMMMCAHUS
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. bu6moreka [JOK
31 Ammrysia i gasa koneoanmit 1 https://m.edsoo.ru/7a0c439a
[Tepuon 1 gacTora KonebaHUH.
Ilepuox ManeIx ¢cBOOOIHBIX
32 Ko§e6ai[-n/n71 MaTeMaTI/Ifecxoro 1 bubmmorexa [OK
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJIeOaHU# MPYKUHHOTO MAasTHUKA
3aryxarolue KoueoaHus.
33 BHZX IGI:{HLIC Konebanus 1 bubnmorexa [OK
YA ) https://m.edso0.ru/72e¢93d09
Pe3onanc
bu6mmoreka [JOK
34 A 1
BTOKONCOaHH https://m.edsoo.ru/6add2644
bub6mmoreka [IOK
35 Pemenue 3amau 1 https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koHpepeHus "MexaHnuecKue
36 K(f)J'ICGaHI/Ii({b BpM ::IK&JIBHBIX 1 bubmmorexa [{OK
,},’ https://m.edsoo.ru/8ef587be
WHCTPYMEHTAax
O0001IeHE U CHCTEMATHU3aINA
37 3HAHUH 110 TeMe "MexaHndecKue 1 bubnnorexa I[IOK
Y https://m.edsoo.ru/eb84182f
Kosie0aHus
DJeKTpOMarHuTHBIE KOJIeOaHMsI. bu6mmoreka [IOK
38 . 1
KonebaTenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
aMIUTATY/bI 3apsijia KOHIEHCATOpa C bubamnoreka [HOK
39 N 1
aMIUTATYJON CUJIBI TOKA B https://m.edso0.ru/093f9afl
KoJIe0aTEeIbHOM KOHTYpE
40 3aKOH COXpaHEHHUs SHEPTUU B 1
HJIeATbHOM KOJIe0aTEIbHOM KOHTYPE o

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJ/IbHOE YYPEXXAEHUE
"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
[Hencreyet ¢ 15.07.25 no 08.10.26



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

3aryxarIue 3JIeKTpOMarHUTHbIE
41 KojeOaHus. BeIHyXaeHHEBIS 1 bubmmorera IOK
’ YA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHMS
IIepemenHnslit Tok. Pe3ucrop u
42 KOHAEHCATOP B LIEIIH IIEPECMECHHOT'O 1 bubmmorera [OK
A p B 1 P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU 1 bubmuoreka [IOK
MEPEMEHHOr O TOKa https://m.edsoo.ru/cfa307af
m 3akon Oma 1Sl 3JIEKTPUYECKON 1enn 1 bubnmnoreka [HOK
MIEPEMEHHOr O TOKa https://m.edso00.ru/8bae38e6
MOImHOCTE TEPEMEHHOTO TOKA.
45 AMIIINTYAHOE U ICHCTBYIOIIEE 1 bubmorera [OK
yA A yrom https://m.edsoo.ru/lcac6cic
3HAYCHHUE CHUJIBI TOKA M HANPSHKCHUS
46 Pe3onanc B 3EKTpUYECKON LIETH 1 bubmorera [IOK
p " https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 Pemenne 3aza« 1 https://m.edsoo.ru/al6836a4
Wneansubiif Tpancopmarop.
[IpousBoacTBo, nepegaya u bubmuotexa [{OK
48 o 1
noTpeOJIeHUE FITEKTPHUECKON https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJOTHYeCKUe PUCKH TPU
MIPOU3BOACTBE DJIEKTPOIHEPIHH.
49 Kp BT I; HCHOHLS(;[BpaHHHp 1 bubmorera [IOK
YIARTYP . https://m.edso0.ru/a6f74d93
9IEKTPOIHEPTUHU B TTOBCETHEBHOM
JKU3HHU
bu6mmnoreka [JOK
50 P 1
CHICHHE a1 https://m.edsoo.ru/ee6677ed
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bub6nunoreka [JOK
o1 Pemenue sanas 1 https://m.edsoo.ru/7cab59f8
O0001IeHE 1 CHCTEMATH3AIIAA
52 3HAHWH 10 TEME 1 Brbmiorexa TOK
https://m.edso0.ru/401024a9
"DJIeKTpOMAarHuTHEIE KojleOaHus"
MexaHHUYeCKHE BOIHBI.
53 XapaKTEePUCTUKH MEXaHHIECKUX 1 bubmorera [IOK
p p https://m.edsoo.ru/a58e109f
BOJIH
. bubnuoreka [JOK
54 CBoiicTBa MEXAaHUYECKUX BOIH 1 htts://m.edsoo.ru/d9ae1000
bub6munoreka [JOK
55 3ByK. XapaKTepucTHKu 3ByKa 1 https://m.edso00.ru/138b6f09
56 Nudpas3syk u yaerpassyk. [llymoBoe 1 bu6mmoreka [{JOK
3arpsI3HEHUE OKPYKAOLIEN CPeIbl https://m.edsoo.ru/7380038f
Bubmunoreka [JOK
7 P 1
S Cltienne sajad https://m.edsoo.ru/cfd918bf
DIIeKTpOMarHUTHbIE BOJIHBI. bubnmnoreka [HOK
58 1
N3nydeHne 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHEprus MEKTPOMarHuTHBIX BOJIH. 1 bubmuotexa [{OK
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[lIxana 3neKTpOMarHUTHBIX BOJIH.
60 IIpumenenue dIEKTPOMAarHUTHBIX 1 Bubmaorexa ITOK
b p https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIUIIBI PaTIUOCBS3H U
61 TeneBuaeHus. Paguonokanus. 1 bu6mmoreka [{JOK
DNEeKTPOMarHUTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpYXaromen cpeapl
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62 KontponbHas pabora no reme 1 1 bubmuoreka LIOK
"KoneGanus u BoaHbI" https://m.edsoo.ru/4f7985a0
63 Caert. 3akOH MPSMOJIMHEWHOT O 1 bubnmnoreka [HOK
pacrpoCTpaHEHHs CBETA https://m.eds00.ru/f9566406
Pemenue 3amau Ha npuMeHeHHe
64 3aKOHA TIPSIMOJTHHEHHOT O 1 bubmmorexa [IOK
P https://m.edso0.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [limockoe 1 bubnmnoreka [JOK
3epkaiio. Cpepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOTIOTHBIN
Y OTHOCUTEJBbHBIN IMOKA3aTellb
66 npenomienus. [lonHoe BHyTpeHHee 1 bubmmorexa [IOK
p ’ . yIp https://m.edsoo.ru/bc2e55cd
otpakenue. [IpenenbHblil yron
TOJIHOT'O BHYTPEHHETO OTPAXKEHUS
Pemenue 3amau Ha npuMeHeHue
67 3aKOHOB OTPa)KEHUS U MPEIOMIICHHS 1 bubmmorexa TIOK
p p https://m.edso00.ru/49d830a9
cBeTa
Xon nyuei B mpusme. ucnepcus
68 cera. CIIOXHBIIA cocTaB 0enoro 1 bubamorexa LIOK
' https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JIna3bl. @OKYCHOE PAaCCTOSTHUE U 1 bubmuoreka [JOK
OIITUYECKAs CUJIA JINH3bI https://m.edso00.ru/60441359
70 [TocTpoenne n300paxeHN B JTMH3aX 1 bu6mmoreka LIOK
U UX CUCTEMAax. Y BEJIUUCHUE JTUH3BI https://m.edsoo.ru/bb53b1d5
Pemrenue 3amay Ha mocTpoeHue
71 M300paxKeHUH, MOTy4YaeMBbIX C 1 bubmmorexa [IOK
P > THOIYH https://m.edsoo.ru/5a868f09
TTOMOIIBIO JINH3
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12 I'ma3 xak onTudeckas cucreMa 1 bubnnorexa I[IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenenst
73 OPUMEHUMOCTH I'€OMETPUUECKOMN 1 bubnnorexa I[OK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOoCTh CBETa U METO/IBI €€ 1 bubnmoreka [HOK
HU3MEpPEHUs https://m.edsoo.ru/f32aab06
bu6munoreka [JOK
= Hucniepeus caeta 1 https://m.edsoo.ru/lel6ccée
bu6mmoreka [JOK
76 Hureppepenus caera 1 https://m.edsoo.ru/5fc0c638
KorepeHTHBIE HCTOUHUKH. Y CITOBUS
77 HaOJIFOIEHNSI MAKCUMYMOB U 1 Bubmiorexa OK
a M https://m.edsoo.ru/c6416d48
MHUHUMYMOB
Bubmunoreka [JOK
8 Pemerue 3anad 1 https://m.edsoo.ru/3061de2b
bubmuoreka [[OK
” [puvenenme arepepenium 1 https://m.edsoo.ru/668edbc8
bu6mmoreka [{OK
80 Jingpaxuus csera 1 https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemerka. Y clioBue 1 bubmuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [{JOK
82 Pemmenue sanas 1 https://m.edsoo.ru/d58c411a
83 ITonepedyHOoCTh CBETOBBIX BOJIH. 1 bubnmnoreka LHIOK
[lonsipusanus ceera https://m.edsoo.ru/e9890fe9
bub6munoreka [JOK
4 P 1
8 Clrietne ajad https://m.edsoo.ru/c56c8158
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85 CBeTOBEIC SIBIICHUS B IIPUPOJC 1 bubmorera [IOK
PHPOA https://m.eds00.ru/0b36363d
86 O06o0meHne 1 cucTeMaTH3aIUs 1 bubnuoreka [JOK
3HaHui no reme "OnTuka" https://m.edsoo.ru/8a14748b
87 KontponbHas pabora no reme 1 1 bubamnoreka L{IOK
«Onruka» https://m.edso0.ru/82315dd4
['panu1Ibl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI 1 bubmuoreka [[OK
BJIEKTPOJNHAMUKHA U TPUHLIAI https://m.edsoo.ru/c9bd77cb
OTHOCHUTCIILHOCTH
89 ITocTynaTe! cieniMalbHON TEOPUH 1 bubnmnoreka [HOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
nHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBrue npu4MHHOCTH. 1 bubnuoreka [JOK
OTHOCUTENBHOCTD https://m.edso0.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe IJICHUE
BPEMEHHU U COKPAIICHUE JITTUHBI
DHeprus U UMIYIbC bubnmnoreka [IOK
91 z 1
PEIATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs13p Macchl ¢ dHEpruen u
92 HMIYJIbCOM PEISTHBHUCTCKOMN 1 bubmorexa [OK
Y P https://m.edsoo.ru/b6258ffa
YaCTHI[bl. DHEPTHUS TTOKOS
93 PaBHOBECHOE TEIIOBOE M3ITyUCHUE 1 Bubmmorexa [JOK
i https://m.edsoo.ru/f54035a5
Bbubnunorexa [JOK
9 3 B 1
AKCOH CMCTHCHITT BHHa https://m.edso00.ru/1c5ff752
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95 I'unore3a M. Ilmanka o KBaHTax. 1 Bbu6nunorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
% DHeprus i HMITYIEC GoTOHa 1 https://m.edsoo.ru/7th307ec
97 ®otorddext. OnbiTer A. T 1 bubamnoreka L{IOK
CroneroBa. 3akoHbl (hoTodPdexTa https://m.edso0.ru/8c68e5b9
VYpaBHueHnue DiHIITEeIHA 17151
98 dboroaddekra. "KpacHas rpanuma" 1 Bubmmorexa [JOK
- P pari https://m.eds00.ru/01ef4556
dbororddekra
99 Hasnenue ceera. Ombrtse [1. H. 1 bubmmotexa [{OK
JleGeneBa https://m.eds00.ru/64b4f966
. bu6moreka [JOK
100 BomHosIe CBOACTBA HACTHI 1 https://m.edsoo.ru/f59cfcec
Bomansr ne bpoiins. JIanHa BOIHEI 1€
101 b Oﬁﬂﬂi aI;Me Bl {_)[6J'IaCTI/I ’ 1 bubmiorexa [HOK
p P P B https://m.edsoo.ru/5df8bafl
JIOKAIIM3AINH BUKYIICHCS YaCTHUIIBI
. bubnuoreka [JOK
102 Koprycky1apHO-BOHOBOH Ayarism . https://m.edsoo.ru/8ccab62a
103 Judpakums 3J1eKTpOHOB HA 1 bubnmnoreka [HOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crnenuduka n3mMepeHuii B
104 Mukpomupe. COOTHOIICHHS 1 bubmiorexa HOK
POMPE. .o https://m.edsoo.ru/65783dec
HeonpenenéHHocrei [ elizenbepra
bu6nunoreka [JOK
105 Pemerme rpaguecianx saxas 1 https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
106 Peluierne pacuCTHeIX 3a1a: 1 https://m.edsoo.ru/ee9b3182
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Kontponbhas pabota no remam: Eu6 LIOK
" " on i nOJIMOoTEKA
107 OCHOBHUCTO ’ K"OPHYCKYMPHO 1 L https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJlu3M
OMBITHI 110 HUCCIIEIOBAHUIO CTPOCHUS
108 aroMa. IInanerapHas Moaeilb aToMa 1 bubmorexa [JOK
) P A https://m.edso0.ru/312b750a
Pezepdopna
bu6moreka [JOK
109 Hocrynater bopa 1 https://m.edsoo.ru/404dfa9a
Bunpt cnexktpoB. CriekTp ypoBHEH bubmuoreka [JOK
110 1
SHEPrUH aTOMa BOIOpOAa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE U BBIHYXICHHOE 1 bubnuoreka [JOK
M3IIy4eHHE CBETa https://m.eds00.ru/f945d85¢c
bu6muoreka [JOK
112 JI 1
a3ep https://m.edso0.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizen6epra-lBanenko. 3apsa u 1 bu6mmoreka LIOK
MaccoBO€ 4ucio sapa. M3oronsl. https://m.edsoo.ru/34ada5de
PanmoaxTBHOCTH
3aKOH paJM0aKTUBHOIO pacrnaja.
CBolicTBa HOHU3H ero
114 U3IYYECHUS BJII/IHI—II)IZ;O B 1 bubmorexa [JOK
i ) https://m.edsoo.ru/aab98bef
PaaMOaKTUBHOCTH Ha >KUBbIE
opranusMsl. Jlozumerpust
DHeprusi CBsSI3W HYKJIOHOB B sJIpe.
Snepubie cuibl. JledeKT Macchl
115 s : 211) Snepunlie Itlaa(}() un. SnepHbie 1 bubmorexa [JOK
Apa. ZUACp peaiim. s1ep https://m.edsoo.ru/ff1758d0
peaktopsl. [IpoGiemsr
YIPABIISIEMOr0 TEPMOSIIEPHOTO
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CHHTE3a. DKOJIOTHYECKUE aCIIEKTHI
Pa3BUTHS SAJIEPHON YHEPTETUKH
Meronpl perucTpanuu u
WCCJICTOBAHMSI DJICMCHTAPHBIX
gacTtull. PyHIaMeHTaJIbLHBIE
116 BSaHMOHCﬁ};}”Il“BH}I Bapuonsbl, Me30HEI 1 bubmiorexa LOK
- 9P ’ https://m.edsoo.ru/1ac08a5h
u nentoHsl. [Tpeacrasienne o
CrangaprtHoii Mozaenu. KBapk-
TJTFOOHHAS MOJIENh aJPOHOB
®dusuka 3a npenenamu CTaHIapTHON
117 Mojaenu. TéMHas maTepus U TEMHas 1 bubmuotexa [{OK
sHeprus. EnuHcTBO (hrzmaeckoit https://m.edso0.ru/c026fd37
KapTUHBI MUPa
118 Oransl pa3BUTHS aCTPOHOMUMU. 1 bu6muoreka LIOK
3HayeHHUEe aCTPOHOMUM https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKH /ISt
119 00BSICHEHHSI IPUPOBI KOCMHUUECKHUX 1 bubnuoreka IIOK
00BbeKTOB. MeToIbI https://m.edsoo.ru/39c44028
ACTPOHOMHUYECKUX MCCIICTOBAHUMA
CoBpeMEHHBIE ONTHYECKHE
120 TEJIECKOIIBI, PAAUOTEIECKOIIBI 1 bubmmorexa I[{OK
-P ’ https://m.edso00.ru/4877aale
BHeaTMoc(epHas aCTpOHOMUS
Bupn 3Bé3nnoro Heoa. Co3se3ausi,
121 SIpKHE 3BE31b], [IJIAaHETHI, UX BUIUMOE 1 bubnmorexa [OK
P ’ ’ https://m.eds00.ru/aac588eb
JBHIKEHHE
Conneunas cucrema. CoJHIIE.
Bbubnunoreka [JOK
122 ConnevHass akTUBHOCTD. MICTOUHHUK 1
. https://m.edsoo.ru/22748eb4
sHeprun ConHua u 3BE311
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3BE3/1bI, UX OCHOBHbBIE
123 XapakTepucTtuku. narpamMmma 1 bubnmnoreka [HOK
"CrIeKTpaIbHBIN KJIacc — https://m.eds00.ru/42169944
CBETUMOCTB"
3Be3bl TI1aBHOM bub6nunoreka [JOK
124 1
OCJIEN0BATEIILHOCTHU https://m.edsoo.ru/b3ch766¢
BnyrpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE IPENICTABICHUS O
125 MPOUCXOKICHUU U 3BOJIIOLUU 1 bubnnorexa I[IOK
. https://m.edsoo.ru/d09da494
Connina u 3B€37. DTanbl KU3HU
3BE3]T
Muieunsbiii [1yte — Hama ["aakTuka.
126 Tunsl ranakTuk. Y€pHble IbIpHI B 1 bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a
STIpax TajJaKkTHK
Bcenennas. Paciupenue
127 Bcenennoii. 3akon Xa66ma. Teopus 1 bubmuoreka [[OK
Bosnbmioro B3peiBa. PennkroBoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHHE
128 MacmraGHast ctpykTypa BeeneHHOi. 1 bubamnoreka [HOK
MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npobieMsl 1 bu6muoreka LIOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
OU3NYECKUI TPAKTUKYM T10 TEME
"N ccnenoBanue MarHUTHOTO TTOJIST
130 IIOCTOSIHHBIX MarduToB'" WIx 1 1 Bbubmunoreka [JOK
"UccnenqoBaHue CBOWCTB https://m.edsoo.ru/67361aef
(dbeppoMarHeTUKoB" UIu
"UccnenoBaHue IeicTBUS

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO
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"CPEAHSASA LLKOJIA N°1" I KOTEJ/IbHUKOBO BOJIFTOrPAZICKOU OBJIACTHU,
PomaHoBa OkcaHa CTaHucnaBoBHa, [MpekTop

Onepatop 340 000 "Komnanus "TeHsop" ——

CepTtudukat 00FDS8E6A387D6A81BC17F132143562939F
[Hencreyet ¢ 15.07.25 no 08.10.26



https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM"

131

DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue cunbsl AMiepa" wim
"U3y4yeHne 3aBUCUMOCTH CHJIBI
Amrepa oT cribl TOKA" Uin
"Onpenenenne MarHUTHON
MHIYKIIMYA HAa OCHOBE U3MEPEHHUS
cunbl Ammiepa"

bu6mmorexka [JOK
https://m.edsoo.ru/fcae91e9

132

Pu3nuecKuil IPAKTUKYM I10 TEME
"UccnenoBanue SIBJICHUS
3JIEKTPOMAarHUTHOW MHIYKIUU" WIIN
"Onpenenenre UHAYKIMA BUXPEBOTO
MarHuTHOTO ojs"

https://m.edsoo.ru/c36658da

133

DU3NYECKHUI TPAKTUKYM 10 TEME
"UccnenoBaHue ABJICHUS
camonHykuuu" uinn "Coopka
MO/JIEJTH JIEKTPOMArHUTHOTO
reHeparopa"

bu6maunoreka [JOK
https://m.edsoo.ru/b8fh6391

134

@u3HYECKU IPAKTUKYM I10 TEME
"U3mepenHue neproa CBOOOIHBIX
Kosie0aHUI HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"

Bubmunoreka [JOK
https://m.edsoo.ru/5d159d35

135

DU3NYECKHUI TPAKTUKYM 10 TEME
"TIpeobpazoBaHue YHEPTUU B
IPYXKUHHOM MasiTHUKE"

bu6nunoreka [JOK
https://m.edsoo.ru/a28026bd

136

Pu3n4eCcKUil IPAKTUKYM I10 TEME
"N ccnenoBanue nepeMeHHOIro TOKa
4yepes Mocae10BaTeNIbHO

bu6mmoreka [{JOK
https://m.edsoo0.ru/89dc2d90

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHWULIUMNAJIbHOE KASEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"CPEAHSAA LWKOJIA Ne1" I KOTEJIbHUKOBO BOJITOrPALCKOW OBJIACTH,
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COE/IMHEHHBIE KOHJEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue pabOThI HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"

137

Du3n4eCcKUi IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3BYKOBOMU
BOJIHBI"

bu6mmorexka [JOK
https://m.edsoo.ru/b100661a

138

@u3NYeCKNil IPAKTUKYM I10 TEME
"U3mepenue nokasarens
MpEeNIOMIIEHUS CTeKIa" Win
"[Tomy4yenne n300pakeHus B
CUCTEME U3 IJIOCKOI'0 3epKaia u
JIMH3BI"

bub6nunoreka [JOK
https://m.edsoo.ru/42569eal

139

Pu3n4ecKUil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTHU
(OKYCHOTO pacCTOSTHHSI OT BELIECTBA
(Ha mpuMepe )KUJKUX JINH3)" UIu
"N3mepenne GOKyCHOrO pacCTOSHUS
pacceuBarOMIMUX JUH3"

bu6mmoreka [{OK
https://m.edsoo.ru/b879fb3f

140

@u3HYECKU IPAKTUKYM I10 TEME
"Habmonenue qudpakiuu,
UHTepEPEeHINH U MOJIIpU3aLuU
cBera"

Bubmunoreka [JOK
https://m.edsoo.ru/8b7ac737

141

DU3NYECKHUI TPAKTUKYM 10 TEME
"Onpenenenyne UMIyJbca U SHEPTuu
PENATUBUCTCKUX YaCTHIL (110
¢dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHI] B MArHUTHOM T110J1€)"

bu6maunoreka [JOK
https://m.edsoo.ru/63756¢47

Onepatop 340 000 "Komnanus "TeHsop" ——
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142

Pu3n4eCcKUil IPAKTUKYM I10 TEME
"N3mepenne noctosinHoM [1nanka Ha
OCHOBE HUCCIIEOBaHUS
¢doroapdexra" unu "UccnenoBanue
3aBMCHMOCTH CUJIBI TOKA YEPE3
CBETOJMO/] OT HaIpsDKEHUA"

bu6mmoreka [{OK
https://m.edsoo.ru/eb916f82

143

@u3HYECKUi IPAKTUKYM I10 TEME
"UccnenoBanue cekrpa
pa3pexEHHOr0 aTOMAPHOI 0
BOJIOPO/Ia U U3MEPEHHE MOCTOSIHHOMN
Pun6epra"

bu6mmoreka [{JOK
https://m.edsoo.ru/ec651eb8

144

@u3NYECKUH IPAKTUKYM I10 TEME
"UccnenoBanre paayuoakTUBHOTO
(hoHa ¢ UCTTOTB30BAHUEM TO3UMETPA"
w "V3ydenue noriorenus oera-
YaCTHUIL ATIOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nUeCKUil IPAKTUKYM I10 TEME
"HaOaronenus 38631000 Heba
HEBOOPYKCHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMITbIOTEPHBIX
NPUIIOKEHUH JISl OPEACIICHUS
IMOJIOKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Mmonymapus 1
sipkue 38€3761" win "HabmroneHus B
Teneckon JIyHbl, IIIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX
cKomieHui"

bu6mmoreka [IOK
https://m.edsoo0.ru/1072021e

Onepatop 340 000 "Komnanus "TeHsop" ——
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O06o01IeHNEe U CUCTEMATH3 AL
3HaHui. Ponb U3k u acTpoHOMUUN
146 B 9KOHOMHUYECKOM, 1 bu6mmoreka [{OK
TEXHOJIOTMYECKOM, COIMAILHON U https://m.edsoo.ru/ad6ddeed
ATUYECKON cepax AesTeTbHOCTH
YyejoBeKa
O0001IeHE ¥ CHCTEMATH3AIIAA
147 3HaHuii. Pons 1 Mecto pusuku u 1 bubnmoreka [HOK
aCTPOHOMHH B COBPEMEHHOM https://m.edso0.ru/18f19f7c
Hay4HOM KapTHUHE MUpa
O0001IEHE ¥ CHCTEMATHU3AIINAS
3HaHuil. Pone ¢pusndeckoii Teopun B
OpPMHPOBAHUH IIPEJICTABICHUI O
148 $H§Hq:cxoﬁ KaprIHe MUPa, MECTO 1 bubmorexa [TOK
N https://m.edsoo.ru/e7d400f4
(bu3NYeCKOil KapTHUHBI MUpPA B 00IIEM
pSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUIN O PUPOJIC
149 O0001IeHE U CHCTEMATHU3aINA 1 bu6munoreka [JOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0001IeHE U CHCTEMAaTH3AIIHAA 1 bu6mmoreka [JOK
3HaHui no teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o00mIeHne 1 cUuCTeMaTH3aIHS 1 bu6mmoreka LIOK
3HaHui no teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHNEe U CUCTEMATU3 AL
152 3HaHu# 1o TeMe "CTaThuka TBEpI0TO 1 bubmorexa LIOK
" https://m.edsoo.ru/3cca482e
Tela
O0001IeHE 1 CHUCTEMATU3AINA
153 3HAHHUM 10 TeMe "3aKOHBI 1 bubmorera [OK
| https://m.edsoo.ru/32a4d1a0
COXpaHEHUA B MEXAaHHUKE Onepatop 310 000 "KomnaHus "TeHsop" | ———
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O000111eHIE U CUCTEMATU3AIIUS
154 3HaHui no Teme "OCHOBBI 1 bubmuoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011eHIE U CUCTEMATU3ALIUS
155 3HgaHui 1o teme "TepMoauHaMuKa 1 Buommorexa HOK
PMOA ' https://m.edsoo.ru/c63f7¢10
TerutoBble MAIUHBL"
O0001IeHE 1 CHCTEMATH3AIAA
156 3HAaHUM 110 TeMe "ArperaTHble 1 bubamnoreka [HOK
cocTosHus BeniecTBa. Pa3oBrle https://m.edsoo.ru/1d36b5b1
nepexoanr"
O0001IEHE 1 CHCTEMATHU3AIASA
157 3HAHUH 10 TeMe "DIIEKTPUUECKOE 1 Bubmorexa [JOK
" P https://m.edso0.ru/3bf0def9
oJie
O000111eHIE U CUCTEMATU3AIIUSA
158 3gaHui 1o Teme "[locTosHHEBIN 1 Buomorexa HOK
. " https://m.eds00.ru/71453ee6
ANEKTPUICCKHI TOK
O0001IeHE 1 CHCTEMAaTH3AIAA
159 3Ha”Hu# 110 TeMe "TOKU B pPa3IUYHBIX 1 Bubmorexa HOK
" P https://m.edso00.ru/3d40077a
cpenax
160 O06o01IeHNEe U CUCTEMATU3 AL 1 bubmuoreka [JOK
3HaHUH 1Mo TeMe "MarauTtHoe mone" https://m.edsoo.ru/3b4c06ae
Pesepsusblil ypok. O000IIEHHE U
161 CHCTIe)MaTm;]p WS 3HAHUI 110 TEME 1 Bubmiorexa HOK
" B " https://m.eds00.ru/053e2248
DNeKTpOMarHuTHAs MHAYKIUS
PesepBHbIil ypok. O000IIEHHE U
162 CHCTzMaTm;IIi)I/Iﬂ 3HAHUA 110 TEME 1 Brbmrorexa [OK
https://m.edsoo.ru/d6310bfd
"Mexanandeckue Konedanus"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO
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PesepBHbIit ypok. O60011eHNE U
163 CHUCTEMaTH3aLMs 3HAHUH 10 TEME 1 bubmorexa LOK
https://m.edsoo.ru/5e2bb83d
"DneKTpoMarHuTHBIC KoJieOanus "
PesepBubIil ypok. O6001IeHNE U
CHCTEMAaTH3aIUs 3HAaHHUH 10 TeME bub6nunoreka [JOK
164 1
"MexaHHn4ecKue 1 https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHuTHbIE BOJIHBI"
PesepBubIii ypok. O000IIEHHE U
165 CI/ICTl:?MaTI/B:p WSl 3HAHUH 10 TEME 1 Brbmiorexa TOK
" " : https://m.edso0.ru/52ad1603
OnTuka
PesepBHbIii ypok. O000IICHNE 1
P P . bubnuoreka [JOK
166 cUCTEMATHU3aLMs 3HAHUH 110 TEME 1
https://m.edso0.ru/5bhec1c65
"OcuoBel CTO"
PesepBubIil ypok. O6001IeHNE U
167 CHCTEMAaTH3aI1s 3HAHUM 110 TEME 1 bub6nunoreka [JOK
"KopmyckynsipHO-BOITHOBOM https://m.edsoo.ru/f7c59d38
nyanuzm"
PesepsHbIi ypok. O000IIEHNE
168 CHCTEMaTm:p ust 3HaHI/HI71H 10 TEME 1 Brbmiorexa OK
" R " https://m.edso0.ru/1f511654
®du3uka aroMma
PesepBHbIit ypok. O60011eHNE U
CHCTEMaTH3aIMsl 3HAHUM 110 TEME bubmoteka [[OK
169 " 1
®u3nka aTOMHOIO /1pa U https://m.eds00.ru/905c5ce0
3J€MEHTapHbIX YyacTul"
PesepBHbiii ypok. O000IICHNE
P P N bubnuorexa [JOK
170 cUCTEMATU3aLMs 3HAHUN I10 TEME 1
https://m.edsoo.ru/2bffb94c
"OnemeHTH acTpoduzuku”
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

170 4
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JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMUCHIO

MYHWULIUMNAJIbHOE KASEHHOE OBLLIEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"CPEAHSAA LWKOJIA Ne1" I KOTEJIbHUKOBO BOJITOrPALCKOW OBJIACTH,

PomaHoBa OkcaHa CTaHucnaBoBHa, [mpekTop
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM MTPOI'PAMMBI10 KJIACC

Kon
NPoBePSIEMOro
pe3yJbTaTa

10.1

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrPaAMMBbI CpeIHero o001ero 00pa3oBaHus

JleMOHCTpUPOBaTh Ha PUMEpPaxX pojb U MecTO GU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUH, B PAKTUYECKON JEATEIbHOCTH JIFOIEU

10.2

YYuTBIBaTh TPAHHIBI MPUMCHEHUS H3YYCHHBIX (PH3HMUECKHUX MOJICIICH:
MaTepuajgbHas TOYKa, WHEPUIUAIbHAs CHUCTeMa OTcuéra, aOCOJIOTHO
TBEPIOE TENIO, WACATBHBIN Ta3; MOJAECIN CTPOCHHUS Ta30B, KUIKOCTCH H
TBEPMBIX TEN, TOUYCUHBIA DJICKTPUUYCCKUU 3apsAa — TpPU PEIICHUH
(bu3nuecKkux 3ama4d

10.3

Pacnio3naBate (usmueckue siBneHUs (MPOIECChI) M OOBSICHATH HUX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KHHETUYECKOH Teopuu
CTPOGHHUS  BEIIECTBA W  DJEKTPOJAMHAMHKHA:  PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBUKEHHE, CBOOOJHOE TMAJCHHUE TeT,
JBUKEHHE TI0 OKPY>KHOCTH, MHEpLHUs, B3auMoneicTBue ten; nuddysus,
OpOYHOBCKOE JIBHKEHUE, CTPOCHHUE KUKOCTEH U TBEPABIX TEII, U3MEHEHNE
00béMa Tenm Mpu HarpeBaHWW (OXJIAXKICHHWH), TEIJIOBOE DPaBHOBECHE,
UCIapeHue, KOHJEHCAIUs, IUIaBJI€HHWEe, KpPUCTAIIN3allus, KHUIICHUE,
BJI&YKHOCTh BO3]lyXa, MMOBBIIICHUE JABJICHUS ra3a NMpHU €ro HarpeBaHUU B
3aKpBITOM COCYJIE, CBSA3b MEXIYy IapaMeTpaMd COCTOSHUSI Ta3a B
M30MpoIleccax; AIEKTPU3aLUs T, B3aUMOACHCTBHUE 3aps10B

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBIJKEHHE, HUCHONb3ysd  (U3UUYECKHe
BEJIMYMHBI: KOOpAMHATA, IyTh, NEpPEMELICHHE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CUjla, UMILYJIbC Tela, KHHETUYECKask SHEPIus, IOTEHIUAIIbHAS
SHEprus, MexaHudeckas pabora, MEXaHHMYeCcKasi MOIIIHOCTb; PH OUCAHUU
IIPABUIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCIIOJIB3YEMBbIX BEIIUYUH, UX
0003HAYECHUS U CIUHHIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
(GU3NYECKYIO BETUUUHY C IPYTHMMHU BEIUYMHAMU

10.5

OnuceiBaTh M3y4YECHHBIE TEIJIOBbIE CBOMCTBA TE€NM U TEIUIOBBIC SBIICHUS,
UCTIONB3Ys (pU3HUECKIE BEIMYUHEIL: IaBJICHUE ra3a, TeMIIepaTypa, CpeIHss
KHHCETHUYCCKas OHEPIusa Xa0THYECKOI'O JABHUXKCHU S MOIJICKYII,
CpeIHEeKBagpaTU4YHas CKOPOCTh  MOJEKYN, KOJHYECTBO  TEIJIOTHI,
BHYTPEHHSISI SHEPrus, padora raza, KO3(PQPUIUEHT MONE3HOTO JICHCTBUS
TEIUIOBOTO JIBUTATENIS; TPU OMHCAHUH IPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBIC]T UCIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHUS M €IUHUIIBI, HAXOIUTh
(bOopMyIIBI, CBS3BIBAIONIME JAHHYIO (U3NYECKYIO BEIMYHHY C JPYTHMH
BCIIMYMHaAM
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10.6

OnuceiBaTh W3y4eHHBIC DJIEKTPHUUECKHE CBOWCTBA BEIIECTBA U
AJICKTPUIECKHUE SIBJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NUECKUE BETMIUHBI:
ANEKTPUYECKUI 3apsifl, SJIEKTPUYECKOE TII0Je, HAMPSHKEHHOCTH IIOJS,
MOTEHIMaN, pPa3HOCTh MOTEHUHUAJOB; TMPU OMUCAHUH MPABUIBHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HUCIONB3YyeMBIX  BEIHYUH, WX
0003HAYEeHUS W €NUHUIIBI; YKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BETHUNHAMU

10.7

aHAJIM3UpOBaTh  (PU3MYECKHE TPOLECCHl M SIBJCHUS, HCIONIb3YS
(hu3UYecKue 3aKOHBI M MPUHIIUIBL: 3aKOH BCeMHpPHOTO TArotenus, |, Il u
Il 3akoHbl Hbr0TOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKOW IHEPrUH, 3aKOH
COXpaHEHUs UMITYJbCA, TPUHLHUIN CYNEPHO3UIMH CHJI, TPUHIIHUI
paBHOINpaBUs  MHEPUUANbHBIX  CHCTEM  OTCuéTa;  MOJEKYJISPHO-
KAHETHYECKYI0O TEOPHUIO CTPOCHHUS BEIECTBA, Ta30BBIE 3aKOHBI, CBS3b
CpeiHel KMHETHMYECKOW DSHEpPruu TEeIUIOBOrO JBM)KEHUS MOJEKYT C
abCONIIOTHOM TemrepaTypol, MEpBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHUS DIIEKTPUIECKOT0 3apsiaa, 3aKkoH KyioHa; mpu 3TOM pa3nnyarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIpAXKEHUE U
ycioBusl (TpaHMIlbl, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC MPUHLUIBI JCHCTBUS MAIIUH, NOPUOOPOB U
TEXHUYECKUX yCTPOWCTB; pasziuyarh YCJIOBHS HMX O€30MacHOro
HCIIOJIb30BaHUs B IIOBCEIHEBHON KU3HU

10.9

BrimmonssaTs OKCIICPUMCHTBI IO HCCIJICTOBAHUTIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUHN U
MPOIIECCOB C HCIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEPECHUU; TpH
5ToM GOopMyIHpOBaTh TpodieMy (3amady) W THUIOTE3Y Y4eOHOro
HKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 NPEAI0KEHHOTO 000pYI0BaHMUS,
MIPOBOJIUTH OIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

Ocy1ecTBiATh NpsSMbIe U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYMH;
IIPU 3TOM BBIOMpAaTh ONTUMAJIbHBIM CIOCOO M3MEPEHUs U UCIONIb30BaTh
M3BECTHBIE METO/bI OLIEHKH ITIOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBarh 3aBUCUMOCTH  MeXAY (U3MUECKUMU BEJIMYMHAMH C
UCIIOJIb30BAaHUEM MPSAMBIX HW3MEPEHMH; IpPH 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHUPOBaTb pE3yJbTaTbl IOJYYEHHOH 3aBHUCUMOCTH
(¢u3NYeCKUX BEIMYMH B BHJE TAOMUI] M TpapHUKOB, JENaTh BBIBOJABI 11O
pe3yabpTaTaM UCCIIEN0BaHUS

10.12

CobumoaTh npasuiia 0€30MacHOro Tpy/ia MpHU MPOBEJICHUN HCCIIeI0BaHUI
B paMKax Y4eOHOro OSKCHEPHMEHTa, Yy4eOHO-MCCIECIOBATENbCKON |
MIPOEKTHOH JIEeSTENLHOCTH C UCTIOJIh30BAHUEM M3MEPUTEILHBIX YCTPOUCTB
1 J1abOpaTOPHOro 00OPYAOBAHUS

10.13

Pemate pacuérHbple 3a7auM C SBHO 3aJaHHON (PU3HUECKOW MOJENbIO,
UCHONB3Ys (pU3HUecKHe 3aKOHbI M IPUHLIUIIBL; HA OCHOBE aHaJIM3a yCIOBUs
3aJ1a4ui BRIOUPATh PU3NYECKYIO MOJIENb, BBIAETATh (GU3NUECKHE BETUUNHBI
u (opMysbl, HEOOXOOUMBIE IS €€ pEelIeHHs, MPOBOIUTH PacuéThl U

OIICHMBATH PCAJIbHOCTD MMOJIYYCHHOI'O 3Ha‘leHI/IHOq%E[§%W %mw&é!3opu
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Pemarp KauyeCTBCHHBIE 3a/1a4u: BBICTpAnBAaTh JIOTUYECKH
10.14 HETIPOTUBOPEYHMBYIO IIEMOYKY PACCYXKICHUW C OMOpPOM Ha HW3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS

Hcnonp3oBaTh  MpU  pemIeHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
WH()OPMAIIMOHHBIE TEXHOJNOTMU s TIOMCKA, CTPYKTYPUPOBAHUSA,
10.15 WHTEPIPETAllMd W TPEACTABICHUS Yy4eOHOW ¢ HAyYHO-TIOMYJISIPHOU
nH(OpMAIK, TONYYCHHONM W3 PA3IMYHBIX HCTOYHUKOB;, KPHTHYECKU
aHAIIM3UPOBATH MOYyIaeMyI0 HHPOPMAITUIO

[IpuBoAMTE mpUMEpHl BKJIa/la POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
10.16 (U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA

Hcnonp3oBaTh TEOpeTUUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU
1017 Ui obecrieueHusT 0E€30MacHOCTH TpH  OOpaleHuH ¢ MpudbopaMu u
' TEXHUYECKUMH YCTPOICTBaMH, JJIsi COXPaHEHHs 370POBbS U COOJIIOICHUS

HOPM 2KOJIOTMYECKOT0 MOBEJCHUSI B OKpY>Karollei cpeze

PaGorate B Tpymnme ¢ BBIIOJHEHHEM Pa3IWYHBIX COLUAIBHBIX DPOJIEH,
TUTAHUPOBATh PabOTy TPYIIIEI, PAIOHAIBHO PACIPEIeNsITh 00SI3aHHOCTH
10.18 U TUIAHUPOBATH JIEATENbHOCTh B HECTAHIAPTHBIX CUTYaIUAX, aJCKBATHO
OIICHWBATh BKJIAJ KaXKIOTO W3 YYACTHUKOB TPYIIBI B PEIICHHUE

paccMaTpuBaeMoid MpoOIIeMbI

11 KJIACC

Kox
IIpoBepsiemble mpeaAMeTHbIE Pe3YJIbTAThl OCBOCHUS OCHOBHOM
NMpoBePsIeMOro

o0pa3oBaTe/IbHON MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJjbTaTa

JleMOHCTpUpOBaTh Ha MpUMEpax pojib U MEeCTO PU3UKHU B (HOPMUPOBAHUU
111 COBPEMEHHON HAYYHOU KapTUHBI MUPaA, B PA3BUTUU COBPEMEHHOU TEXHUKHU
' U TEXHOJIOTMM, B IPAKTUYECKOU HECATEIBHOCTU JIIOACH, LEIOCTHOCTh U

€IMHCTBO (PU3NYECKON KapTHHBI MUPA

VY4uThIBaTh TI'paHUIBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEINIEH:
11.2 TOYEUYHBIN JJIEKTPUYECKUHN 3apsl, SACpHas MOJEIb aToMa, HYKJIOHHas
MO/JIeNIb aTOMHOT'O si/ipa MPH pelIeHnH PU3NIECKUX 3a/1a4

PacniosnaBath (usmueckue siBneHUs (MpOIECChl) M OOBSICHATH HUX Ha
OCHOBE 3aKOHOB 2JIEKTPOJUHAMUKY U KBAHTOBOM (PU3UKHU: dJICKTpUUYECKas
MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JICUCTBHUS
113 TOKa, B3aUMOJCHCTBUE MArHUTOB, JJIEKTPOMAarHuTHas WHIYKLMSA,
' JENCTBHE MAarHUTHOT'O TIOJIs1 HA MPOBOJIHUK C TOKOM M JIBMOXKYIIHICS 3apsii,

ANIEKTPOMAarHUTHbIE ~ KojeOaHHWs U BOJHBI, IpSIMOJIMHEWHOE
pacrpocTpaHeHHe CBeTa, OTpaKeHHe, NperomiieHue, HHTepdepeHuus,

TG paKys U TOIsSpU3alus CBETa, TUCIepCrs CBeTa, POTOIIEKTPUUECKU
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s ekt (hoTordhdekr), cBeToBOE NaBlIeHUE, BOSHUKHOBEHHE INHEHYATOT O
CIIEKTpa  aToMa  BOAOPOdA, €CTECTBCHHAss W HCKYCCTBEHHAs
PaInOaKTUBHOCTh

OHI/ICI)IBaTI) HN3Y4YCHHBLIC CBOWCTBA BC€IICCTBA (E)JICKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKHUE, DJIEKTPUYECKYIO IPOBOJUMOCTb pA3JIMUYHBIX Cpea) U
JJICKTPOMAarHUTHBIE SIBJICHUS (MPOIECCHI), MCHONB3YysS (hu3nyeckue
BEJIMYUHBL:  DJIGKTPUYECKHH  3apsl, CWila TOKa, JJIEKTPUYECKOE
HaIpsKEHUE, AIEKTPUUYECKOE COIMPOTUBJIECHUE, PA3HOCTh MOTEHIMAJIOB,
DJIC, pabora Toka, MHAYKIIMS MArHUTHOT'O TOJISA, CWia Amriiepa, cuiia
1 1 4 HopeHua, HHAYKTUBHOCTb KAaTYIIKH, OHEPTUA JBJICKTPUYCCKOIro H
' MarHuTHOTO TOJEH, MEepuoa W YacTora KoinebaHwil B KojeOaTenTbHOM
KOHType, 3apsiJg M CHJa TOKa B TPOIECCce TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pPACCTOSHUE W ONTHYECKas
CHUJIa JIMH3BI, IPU OMKCAHUU TMPABUIHHO TPAKTOBATh (DU3HUECKUN CMBICT
WCIIOJIB3YEMBIX BEIMYHMH, HMX OOO3HAUCHUS U CIWHMIIBI, YKa3bIBaTh
(bopMyIBI, CBS3BIBAIOIINE JAaHHYIO (U3NYECKYIO0 BEIWYHHY C JPYTHMHU
BEIUYNHAMH

OnucelBaTh M3y4EHHBIE KBAHTOBBIE SIBJIEHUS U IPOLIECCHI, HCIOIb3Ys
¢u3nyeckue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OJHEPruss M HUMIYJIbC (OTOHA, MEPUOJ
115 IoJIypacnazaa, SHeprus CBA3U aTOMHBIX sJep; IIPU OIMCAaHUU IIPABUIILHO
' TPAaKTOBaThb  (PU3UYECKUI  CMBICH  HCHOJNb3YEMbIX  BEIMYUH, HX
0003HAYCHUS W ENUHUIIBI; YKa3bIBaTh (OPMYIIBI, CBSI3BIBAIONINE JAaHHYIO
(GU3NYECKyI0 BEMUYMHY C JPYTUMH BEJIMYMHAMH, BBIYHUCIATH 3HAYCHUE

(bu3MYECKOi BETUIHHBI

AHanu3upoBaTh (U3NYECKUE TPOIECCHl U SBJICHUSA, HCIONb3YA
dbu3uYecKkue  3aKOHBI W TpUHIUNBL:  3akoH  OMa,  3aKOHBI
IIOCJIEA0BATENBHOIO U MAapaJIENbHOIO0 COEIMHEHUS TIPOBOIHUKOB, 3aKOH
Jlxoyns — JleHua, 3akoH SJIEKTPOMAarHUTHOM WHAYKIWH, 3aKOH
MPSIMOJIMHEMHOTO PaclpOCTpaHEHUs] CBETA, 3aKOHbI OTPa)KEHUs CBETa,
11.6 3aKOHBI MPEIIOMIICHHUS CBETa, YpaBHEHHE DUHINTEWHA st poTtodddekra,
3aKOH COXpaHEHMsI DHEPIHM, 3aKOH COXpPAaHEHUS HUMIYJIbCa, 3aKOH
COXpaHEHHUsl JJIEKTPUYECKOro 3apsiia, 3aKOH COXPAaHEHMs MacCOBOTO
yHucia, noctynarsl bopa, 3aKkOH PaJMOAKTHUBHOIO pacnaja; Mpu 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YecKOoe
BBIPAKEHHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

OHpe,Z[eJ'IHTB HampaBJICHUEC BCKTOpa HWHAYKIHHW MArHuTHOI'O IIOJIA

11.7
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna

CtpouTh U ONUCHIBATH W300paKEHHUE, CO3/IaBAEMOE TUIOCKUM 3€PKaJIOM,

11.8 . .
TOHKOW JTMH30U

BrInonHaTh OKCIICPUMCHTBI IO HCCIICJOBAHUTIO (I)I/ISI/I‘JCCKI/IX SIBICHUH U
11.9 poueCCOB € HUCIIOJIB30BAHUCM IIPAMBIX WM KOCBCHHBIX HBMCPGHHﬁ; IIpu

9TOM _(opMynnpoBath mpobremy (3amady) M THHOTE3Y YICOHOrO,
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HKCIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEATI0KEHHOTO 000pyI10BaHUS,
IIPOBOJUTH OMBIT U (POPMYITUPOBATH BBIBOABI

11.10

Ocy1ecTBIATh NpsMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEJIMYMH;
IPHU 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO M3MEPEHUsSI U HCIOIb30BATh
U3BECTHBIE METO/bI OLIEHKH IIOIPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBarh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCIOJIB30BAHUEM
MPSIMBIX U3MEPEHHI; TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ybTaThl TONYYCHHOW 3aBUCUMOCTH (PU3UUYECKUX BEIWYUH B BHUJE
TabmuI ¥ TpaduKOB, JIENaTh BEIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHUS

11.12

CobmromaTh npaBuia 0€30MacHOTO TPy/Ia MPH MPOBEICHUH HCCIISTOBAHUI
B paMKax Y4eOHOro OKCIEPUMEHTa, Y4eOHO-UCCIIEAOBATCIbCKOW H
HpOCKTHOfI ACATCIIBHOCTU C UCITOJIB30BAHUEM U3MEPHUTCIbHBIX yc’['pOﬁCTB
1 J1abopaTopHOro 000pyaOBaHUS

11.13

Pemarp pacu€THble 3a7auu ¢ SIBHO 3aJaHHON (PU3MYECKOM MOJEIBIO,
UCHONB3Ys (pU3HUecKHe 3aKOHbI M IPUHLIUIIBL; HA OCHOBE aHaJIM3a yCIOBUS
3a7jauyl BEIOUPaTh (PU3UUECKYIO MOAENb, BBIACIATh (PU3HMUECKHE BETMUUHBI
u (opmysbl, HEOOXOMUMBIE IS €€ pEelIeHHs, MPOBOIUTH PacuéThl U
OLIEHUBATh PEATbHOCTb MOTYYEHHOT O 3HAUCHUSI (PU3NYECKON BETMUHUHBI

11.14

Pemmarp KaueCTBEHHbBIC 3a/1a4u: BBICTpAnBAaTh JIOTUYECKH
HENPOTUBOPEUMBYIO IEMOYKY PACCYXKIECHUU C OMOpOil Ha H3y4yeHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUE SIBICHUS

11.15

Hcnonp3oBaTh  Npu  pelIeHWH  y4eOHbIX  3aJad  COBpPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOIMM JJs TOWUCKA, CTPYKTYpUPOBAHMUA,
UMHTEpOpETallud M MPEeACTaBICHUS Y4eOHOM M Hay4HO-IOMYJSPHOM
nH(popManuy, MOJYYEHHOM H3 Ppa3IMYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOTyYaeMyr0 HH(OpMAIHIO

11.16

OOBSICHATh TMPUHIUIBI JCUCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3NuyaTh YyCIOBHS HUX O€30MaCHOr0 HCHONIb30BaHUA B
MHOBCEIHEBHOU KU3HU

11.17

[TpuBoguTE TpHMEpHI BKJIaga POCCHHCKMX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPY)KAIOUIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TEOpeTUYECKUE 3HAHUS 11O (PU3UKE B TOBCETHEBHOM KU3HU
st obecrieueHrss O€30MacHOCTH TPH  OOpalieHuHd ¢ TMpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHCHHUS 37I0POBhSI U COOJTFOICHHUS
HOPM DKOJIOTUYECKOT0 MOBEACHUSI B OKPY>KaIOIIeH cpeze

11.19

Paborare B rpymme ¢ BBIIOJIHEHHEM pa3IMYHBIX COIMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAllMOHAIBHO PacHpelesiTh 00sI3aHHOCTH
U IUIAHUPOBATh JESATENIbHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aleKBaTHO
OLIEHMBATh BKJIAJ KAXKIAOIO W3 YYAaCTHUKOB TpYNIBI B pEIICHUE
paccMaTpuBaeMoii mpoOIeMbl

Onepatop 340 000 "KomnaHus "TeH3op"
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Kox nposepsiemoro
pa3nesia  3JieMeHTa

IIpoBepsiemMble 3JIeMEHTBI COEPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHW A

11

®usuka — Hayka o npupone. Hayunele Merozsl
MIO3HAHU OKPY’KaIOILEro Mupa. Poib
DKCIIEPUMEHTAa U TEOPUU B MPOLECCE IMO3HAHUS
IPUPOABL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue  (GU3MYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®Pusnueckue
3aKOHBI M TEOpUHU. ['paHMIBI NPUMEHUMOCTH
¢u3nveckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Ponrb um Mecro ¢usuku B (HOpMHpPOBAHUU
COBPEMEHHOM HAyyHOM KAPTUHBI MHpa, B
IIPAKTUYECKOHN ACSATENBHOCTH JIIOIEH

MEXAHUKA

#HPar#H#KUHEMATUKA

211

Mexannyeckoe nBWKeHHE. OTHOCHTEIBHOCTH
MexaHudeckoro aBuxkeHusa. Cucrema oTcuéra.
Tpaexropus

212

[Tepemenienne, CKOpPOCTh (CpeAHSsI CKOPOCTH,
MTHOBEHHAas! CKOPOCTB) u YCKOpEHHUE
MaTepUaJIbHONM TOYKH, MX IIPOCKIUU HaA OCHU
cucteMbl koopauHatr. CliokeHHe MepeMelieHnil u
CJI0KEHUE CKOPOCTEN

21 2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHEWHOE JBUXKCHUE. I'paduku
3aBUCUMOCTH KOOpAWHAT, CKOPOCTH, YCKOpPEHUs,
INyTH W NEPEMEIICHHUS] MAaTepUATbHOW TOYKH OT
BpEMEHU

214

CBoOoaHoe najeHue. Y CKOpeHrue CBOOOIHOTO
naJCHUS

2.15

Kpuonuneiinoe JBHKCHUE. PaBrOMEpHOE
JBUKCHUE MATEPUAIIBHOM TOYKU 10 OKPYKHOCTH.
YrioBast CKOpOCTb, JIMHEHas cKopocTh. [lepruos u
qactoTa. LleHTpocTpeMuTeNnbHOE YCKOPEHNE

2.1.6

TexHu4eckue yCTpOMCTBA: CIUAOMETP, ABUKEHUE
CHapsJ10B, LICTIHBIE U PEMEHHBIE NIepeaaun

Onepatop 340 000 "KomnaHus "TeH3op"
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2.1.7

[Tpaktudeckue paborbl. M3MepeHne MIrHOBEHHOM
ckopocTt. MccimenoBaHue COOTHOLICHMSI MEXIY
NyTAMU, IIPOWIEHHBIMU TEIIOM 3a
IIOCJIEI0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHHUH C HadaJbHON
CKOpPOCTBIO, paBHOM HyIN0. VM3yueHue IBUKEHUS
HIapyKa B BA3KOW KMAKOCTU. M3yueHue nsuxeHus
TeJ1a, OpPOIIEHHOI0 TOPU30HTAIBHO

H#H#Par### JMHAMUKA

221

[Ipuniun otHocutTenbHocTH [amunes. IlepBrrit
3ak0oH HproToHa. IHeprnanpHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMn cyneprnosunuu cuil

2.2.3

Bropoii 3akon HetoTOHA 1J11 MaTepuaIbHON TOYKH
B uHepuuanbHoi cucreme orcuéra (MCO). Tpernii
3ak0oH HproTOHA JU1s1 MaTepualIbHBIX TOUEK

224

3aKkoH BCeMUPHOro TiaroreHus. Cuiia TSKECTH.
ITepBas kocMu4eckast cCkopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIb>KEHUS U cuia TpeHud nokos. Koadduunent
TpeHust. Cuiia CONpOTUBIICHUS IPU JBUKEHUH TeNa
B KMJIKOCTH MJIU ra3e

2.2.7

[TocTynmaTenbHOE ¥ BpalIaTEbHOC JBUKCHUE
a0COTIOTHO TBEPAOTO Tea

2.2.8

MoOMEHT CHJIBI OTHOCHTEIBHO OCH BpalliCHU:.

[Tiievo cumbl. YcaoBus paBHOBECUS TBEPJOTO TEJlA
B UCO

2.2.9

Texauueckue YCTPOMWCTBA: MOAIINITHUKY,
JBUKECHUE NCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[TpakTiueckue paboTel. W3ydyeHwe NBHIKEHUS
Opycka 1Mo HaKJIOHHOW IMJIOCKOCTH MOA JeHCTBUEM
HECKOJIbKMX cuil. MccaenoBanue 3aBUCHMOCTH CHJT
VIPYTrOCTH, BO3HUKAOIIUX B JAehopMHpyeMOi
NpYXHHE U PE3MHOBOM 00pasiie, OT BETUYMHBI UX
nedopmanuu. McecnenoBanue ycaoBUid paBHOBECHS
TBEPOro Tela, UMEIOIIET0 OCh BPAIICHHS

##HPar###3AKOHBI COXPAHEHIM A B MEXAHUKE

53 231

I/IMHy.]'ILC MaTepHaanoﬁ TOYKH, CHUCTCMBEI
MaT€pUuaJIbHBIX TOYCK. I/IMHYJ'IBC CHJIbI u
HN3MCHCHHEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umnyinsca B ICO. PeaktuBHOE

JIBU2KCHHEC Onepatop 370 000 "KoMnaHus "TeHsop" | ———

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop

MYHULUWNAJIbHOE KASEHHOE OGLLEOEPA3OBATE/IbHOE Y4PEXXAEHUE CepTudmkat 00FDSE6A387D6A81BC17F132143562939F
"CPEQHSAA LWKOJIA N21" I KOTEJIbHUKOBO BOJITOrPAZJCKOW OBJIACTH, [eicteyert ¢ 15.07.25 no 08.10.26




2.3.3

PaGora cuiiet

2.34 MOoIIHOCTE CHIBI
535 Kunerndeckas SHeprus MaTepHaIbHOW TOYKH.
o TeopeMao KHHETUYECKON SHEPTUH
[Norenumanbuas seprus. [loTeHnnansHast SHeprus
236 yIpyro nepopMUpPOBaHHOM MPYKHUHBIL.
A [MoreHManbHAS SHEPrusi  Tela  BOJNW3M
HOBEPXHOCTH 3eMIIH
[ToTeHManbHbIC U HENOTEHIINAIbHbIE CHITBL. CBSI3b
937 pabOTHl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM
A MEXAHUYECKOM ODHEPrHU CHUCTEMBI TNl 3aKOH
COXpaHEHHs MEXaHUYECKOW SHEPTHU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHu4eckue YCTpPOWCTBA: JBHXKEHHME PAaker,
h BOJIOMET, KOMep, MPYKUHHBIA MUCTOIET
[MpakTiueckue  pabortel.  M3ydeHume  cBsizm
2310 CKOpOCTEH  Tel TpWU  HEYNpyroMm  yaape.

HccnenoBanue cBsi3u pabOThI CHITBI C H3MEHEHUEM
MEXaHUYECKOM SHEPTUH Tela

3 MOJIEKYJISAPHAS ®U3UKA 1 TEPMOJANHAMUKA
#iPar###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUN

OcHOBHbIE MOJIO’KECHUS MOJIEKYJISIPHO-

311 KUHeTH4Yeckol Teopuu. bpoyHOBCkoe nBHKEHUE.
Huddysus. Xapakrep JIBUKECHHUS 51
B3aUMOJICUCTBUS YACTHUII BEIIECTBA
Mopenu cTpoeHMs Ta30B, KMIKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSCHEHUE CBOMCTB BEIeCTBA HA OCHOBE
ATUX MOAEIIEN

313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.

31 [TocTostnHast ABoraapo
' 314 TermoBoe paBHOBecue. Temmepatypa u €€

u3mepenue. [llkana temneparyp Llenbcus
Mopens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KHHETUYECKONH TEOPUHU HACATLHOTO
rasa
AOcomoTHas TeMmmeparypa Kak Mepa CpenHen

3.1.6 KMHETUYECKOM HHEPrHH TEIJIOBOIO0 JBUXKECHHS
yactull raza. [llkana remneparyp KensBuna

317 VYpaBuenue Knanelipona — MeHaeneeBa. 3akoH

JanpToHa
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3.18

["a30BbIe 3aKOHBI. V30Mporiecchl B UIeabHOM ras3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: N30TEPMa,
n30Xx0pa, n3odapa

3.1.9

TexHu4eckue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[Tpaktnueckue pabotel. M3mepeHue  macchbl
BO3/lyXa B KJacCHOW KomHare. HccnenoBanue
3aBUCUMOCTH MEXJy IapaMeTpaMu COCTOSHUS
Ppa3pekEHHOro ras3a

OCHOBbBI TEPMOJAMHAMUMKNA

321

TepMmoauHamuueckass  cucrema.  BHyTpeHHssS
HHEPrusl TEPMOANHAMHUYECKON CUCTEMBI U CIIOCOObI
€€ U3MEHEHUS

3.2.2

KonuuecTBo Ternorsl M paborta. BHyTpeHH:SA
SHEPrusi OTHOATOMHOI'0 UAEaIbHOIO ra3a

3.2.3

Bunpr TeIIoNepeIavuu: TETJIONPOBOIHOCTb,
KOHBEKIIMS, U3IydyeHHe. TemnoéMKocTh Tena.
VaenbHas  TEmJIOEMKOCTH  BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MIPU TEIIONEpeIadye

3.24
3.2

IlepBplii 3akOH TepMoauHAMHUKH. [IpumeHeHue
IIEPBOr0 3aKOHA TEPMOJAWHAMUKH K H30IIPOLIECCaM.
['paduueckast uHTepIpeTalys padboThl ra3a

3.25

TermoBple  MamuHbl.  [IpUHIUIBL  AEHCTBUS
TeIUIOBbIX MamuH. [IpeoOpa3oBaHus sHepruu B
TeIIOBBIX MamuHax. KoaddumueHnt mnome3Horo
neiicteust (manee — KIIJ) TenmoBoil MaiiuHBEIL
Huxn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon TepmoaumHamuku. HeoOpaTumocTh
MpoLIECCOB B mpupozae. TemioBble IBUTATENH.
DKOJIOTMYECKHE MPOOIEMBI TEIIJIOIHEPTETHKU

3.2.7

Texanueckue YCTpOMCTBA: JBUTaTeIIb
BHYTPEHHETO CropaHusi, ObITOBOW XOJOJMJIBHUK,
KOHJINLINOHEP

3.2.8

[Tpaktnueckne pabotel. M3mepeHnue yaenbHOU
TEIUIOEMKOCTH

###Par### AI'PETATHBIE COCTOSHU S BELIECBA. ®A30BBIE

[NEPEXO/bI

3.3 3.3.1

[TapooOpa3oBanue u konaeHcauus. Mcnapenue u
KUTEHUE. YelbHas TeIoTa MmapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATyPbl KUIIEHUS OT JaBJICHUS

3.3.2

AOconmoTHasT W OTHOCUTENbHas  BIAKHOCTh
BO31yxa. Hacelennslii map

Onepatop 340 000 "KomnaHus "TeH3op"
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3.3.3

Teépnoe Ttenmo. Kpucramnuueckue u amopgHble
Tesa. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKuakue
Kkpuctajuibl. COBpeMEHHbIE MaTepUaIbl

3.34

[InaBneHne U KpucTaIM3auys. Y IeNbHas TEII0Ta
iaBnenus. Cyonumanus

3.3.5

YpaBHeHUE TeIIoBoro Oanxanca

3.3.6

Texauueckue YCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH TIOTYyYECHUS
COBPEMEHHBIX  MAaTE€pHAIOB, B TOM  4YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue pabotbl. M3mepeHue BIIaXKHOCTU
BO3/lyXa

OJIEKTPOAMHAMUKA

##HPar#H#IJIEKTPOCTATUKA

411

Onexrpuzanus Ten. OJeKTpuueckui 3apsa. [[Ba
BU/Ia SJICKTPUYECKUX 3aPsI0B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKHU U TTOJIYIIPOBOAHUKHA

4.1.3

3akoH COXpPAaHCHUA JJICKTPHUICCKOI'0 3apsaaa

4.1.4

BsaumoneiictBue 3apsnoB. 3akoH Kynona

415

DneKTpuuecKoe ToJe. Hanpsok€HHOCTD
ANIEKTPUYECKOro mojs. IIpuHIMI cynepro3uiuy.
JInHnM HanpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS

4.1.6

Pabora CHII AJIEKTPOCTATUYECKOTO MIOJISL.
ITorennman. Pa3zHocts moreHInamgoB

4.1
4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPUKKU B IMOCTOSHHOM
SJICKTPUYICCKOM IIoJIC. I[I/IBHCKTPI/I‘-IGCKHJI
IMPOHUIACMOCTD

4.1.8

OnektpoéMkocTh. KonaeHncaTop. D1aeKTpoéMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsKEHHOIo
KOHJIEHCaTopa

4.1.9

Texauueckue YCTPOWCTBA: 3JIEKTPOCKOII,
JJEKTPOMETP,  JJIEKTPOCTaTHYECKas  3alluTa,
3a3eMJIEHHUE  DJIEKTPOIPUOOPOB,  KOHJEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboThI. N3mepenue
ANEKTPOEMKOCTH KOHAECHCATOpa

##Par#t#HIIOCTOSHHBIN DJIEKTPUUYECKUU TOK. TOKU B
PA3JIMYHBIX CPEJIAX

4.2
421

Vcenosus CYILIECTBOBAHUS IIOCTOSIHHOI'O
aNeKTpudeckoro Toka. Mcrounuku Toka. Cuia
TOKa. II0CTOAHHBINA TOK

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop
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4.2.2

HaprDKeHI/Ie. 3akon Oma I y4aCTKa Oeun

4.2.3

ONEKTPUUYECKOE  CONPOTUBIEHHUE. Y EIBHOE
COIIPOTHBIICHHUE BELIECTBA

4.2.4

HOCHGI{OB&TCHLHOG, mapajjiCjibHOC, CMCIIaHHOC
COCIUHCHUEC ITPOBOJHNKOB

4.2.5

Pabora snexktpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MoOIHOCTh AEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cwia (manee — OJC) m
BHYTpEHHEE COINPOTUBICHUE WCTOYHMKA TOKA.
3akoH Oma I8 MOJMHOW  (3aMKHYTOM)
anekTpudeckoi renu. Koporkoe 3aMbikanue

4.2.8

DJIeKTpOHHAs! TTPOBOJIMMOCThH TBEPIBIX METAJIOB.
3aBUCUMOCTh  COINPOTHUBJIEHUS  METAUIOB  OT
TeMriepaTypbl. CBEpXIIpOBOJIUMOCTh

4.2.9

Onextpuueckuii TOK B Bakyyme. CBoicTBa
AJIEKTPOHHBIX MTYYKOB

4.2.10

[TonmynpoBoguuku. CoOCTBEHHass W TpUMECHas
IIPOBOAMMOCTb MOJIYNpPOBOJHUKOB. CBolicTBa p-Nn
nepexoja. [TonynpoBoaHUKOBBIE TPHUOOPHI

4211

DIIeKTPUYECKUN TOK B 3JIEKTPOJIUTAX.
DJEKTPOIUTHYECKAS TUCCOIUALIMS. DIIEKTPOIIN3

4.2.12

DJIeKTpUYECKHUil TOK B razax. CaMoCTOSITENbHBIN U
HECAMOCTOATENbHBIA pa3psa. PasznuunHble THIIBI
CaMOCTOATENIBHOrO paspsaaa. Monnus. I1nazma

4.2.13

TexHuuyeckue ycTpoiucTBa: aMmnepMerp, BOJIbTMETD,
peocrar, HUCTOYHUKHU TOKa,
AIEKTPOHArpEeBaTEIbHBIC puoOOopHI,
AJIEKTPOOCBETHTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIA AHOJ, TEPMUCTOPHI U
¢dorope3ucTopsl,  MOTYIPOBOAHUKOBBIA IO,
raJbBaHMKa

4.2.14

[Tpaktnyeckue pabotTel. M3ydyeHue cCMeEUIaHHOTO
COCIMHEHMS PE3UCTOPOB.

N3mepenne DOJIC wucTOYHMKA TOKa U €ro
BHyYTpeHHero  conporuieHus.  HaOmonenue
JIIEKTPOIN3a

11 KIIACC

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLIEOEPASOBATEJIbHOE Y4PEXX/IEHUE
"CPEQHSASA LUKOJIA N21" I.KOTEJIbHUKOBO BOJIFTOrPAZICKON OBJIACTU, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop

Ceptudmkar 00FDSE6A387D6A81BC17F132143562939F




Kon Koanposepsiemoro
pasaejsa  3JieMeHTa

4 SJIEKTPOAMMHAMUKA

IIpoBepsieMbie 3JIeMEHTHI COAEPIKAHUSA

##HPar#t##M AT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKLMA

IlocTosHHEIE MAarHuThbl. Bzaumoneiictsue

43.1
IIOCTOSIHHBIX MarHUTOB

MarnauTHoe nose. BekTop MarHuTHOW MHTYKIIUH.
432 [IpuHnmn cyneprnio3unuu. JIMHMUM MarHUTHOU

HHIAYKLIWH. Kaptuna  nunwmit MarauTHOU
MHJYKIUU T0JI TOCTOSIHHBIX MarHUTOB

MarnuTHOe 1osie NpoBoAHMKA ¢ TokoM. KapTuna
JVMHAHA TOJS JUTMHHOTO TIPSIMOTO MPOBOJHUKA H
4.3.3 3aMKHYTOr'O KOJIbLIEBOI'O IPOBOIHUKA, KaTYIIKH C
TokoM. OmbeiT  Opcrepa.  B3aumopeiicTBue
MTPOBOTHIKOB C TOKOM

4.3.4 Cuna Amriepa, €€ MOJTyJIb U HAaIpaBIICHHUE

Cuna JlopeHiia, €€ MOAyJdb W HampaBJEHUE.
435 JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OTHOPOJAHOM
MarHuTHOM mnone. PaGora cubl Jlopenna

4.3.6 SBneHue ANeKTPOMAarHUTHON UHAYKIIMU

4.3.7 [ToTrok BekTOpa MarHUTHOW UHIAYKLIIUHU

4.3 438 OJC wunHaykuuu. 3aKoH S3JIEKTPOMArHUTHOU
e unaykiuu Papases

BuxpeBoe anexrpuueckoe none. IC nHIyKIMM
4.3.9 B IIPOBOJHHUKE, JBHXKYIIEMCS TOCTYIATEIbHO B
OZHOPOJAHOM MarHWTHOM II0JIE

4.3.10 [IpaBuiio Jlenma

NupyktuBHOCTh. SABNeHHe camonHaykuuu. J/1C
CaMOMHIYKIIUHI

4311

4.3.12 DHeprus MarHUTHOTO MOJISI KaTYIIKU C TOKOM

4.3.13 DNEeKTPOMarHuTHOE TOJIe

Texuuueckue YCTpOMCTBA: IIOCTOSIHHBIE
4314 MarHuThl, 3JIEKTPOMArHUTHI, JIEKTPOJBUTATEINb,
A YCKOPHUTENH 2JIEMEHTapHBIX YacTHlLl,

HHAYKOHOHHAs 11C€Yb

[IpakTuueckune paboThl. M3ydeHwe MarHUTHOTO
OJISl KaTYLIKH ¢ TOKOM. McciietoBaHue NeCTBUS
4.3.15 MOCTOSSHHOT'O MAarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  sBIEHUS  DJIEKTPOMAarHUTHOU
WHJYKIIUU

5 KOJIEBAHUS Y BOJIHBI

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULUWNAJIbHOE KASEHHOE OGLLEOEPA3OBATE/IbHOE Y4PEXXAEHUE Ceptudumkat 00FDS8E6A387D6A81BC17F132143562939F
"CPEQHSASA LUKOJIA N21" I.KOTEJIbHUKOBO BOJIFTOrPAZICKON OBJIACTU, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop

teparep 2 H0-000 HomAatnia Tersep™ ———




##HPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KomneobarenpHas cUcTeMa. CBoOoaHbBIE

5.1.1 KoseOaHwusI. I"apmonnueckue KOJIeOaHMSI.
[lepuon, yactora, ammuTyaa u ¢asza KoneOaHun

512 [IpyxnHHBII MasTHUK. Maremarnueckuit

MassTHHK

YpaBHeHue TapMOHUYECKUX KoJIeOaHuH.
51.3 Kunemarnueckoen AUHAMHAYECKOE OIMCAHHE
K0J1€0aTEeIbHOr0 ABMKEHUS

[IpeBpamienuie SHEpruM IpH TapMOHHYECKUX
514 Konmebanusax. CBs3p aMIUTUTYABI  KoJeOaHMit
o MCXOJHOW BEJIMYMHBI C aMILTUTYAaMH KoieOaHHii

€€ CKOPOCTH U YCKOPECHUS

KomneoOarenpHbII KOHTYP. CBoOoaHbIe
AJIEKTPOMAarHUTHBIE KOJeOaHUS B WACATHHOM
5.15 KONeOaTeNbHOM KOHTYpE. AHAJIOTHS MEXIy
MEXaHUYeCKUMHU " AIIEKTPOMAarHUTHBIMU
kosiebanusmu. @opmyia TomcoHa

516 3aKOH COXPaHEHHS DHEPIUM B HACATHHOM
o KOJI€0aTEILHOM KOHTYPE

51 BeiHyXKJICHHBIE ~ MEXaHUYECKHE  KONECOaHMsI.
5.1.7 Pe3onanc. PezonancHas kpuBas. BeiHyX/IeHHBIE
AJIEKTPOMArHUTHBIC KOJICOAHHUSI.

[TepemennsbIit TOK. CunyconaaIbHBIN
IIEPEMEHHBIN TOK.

5.18

MoITHOCTh IEPEMEHHOTO TOKa. AMIUTUTYIHOS U
5.1.9 NEHCTByIOIIEE  3HAUYEHHE CWJIbl TOKa U
HaTPSHKCHUS

Tpancdopmarop. Ilpou3BoacTBO, mepemaya u
norpebienue 3JIEKTPUYECKOM SHEPTUH.
5110 DKOIOTUYECKUE PHCKH IIPU  IPOU3BOACTBE
o SIIEKTPUYECKOM SHEPIMH. Kynbrypa
VCTIOJB30BAHMS SIIEKTPOSHEPTUH B

HOBCEIHEBHOMN KU3HHU

Texauueckue yCTpOMCTBA: ceiicmorpad,

5.1.11
QJICKTPHUYCCKHNH 3BOHOK, JIMHHUHA 3JICKTPOIICPCaayd

IIpaxTrueckue paloThI. Hccnenosanne
3aBHCHMOCTH Tepuo/ia MaJlbIX KoneOaHui rpysa
5112 Ha HUTU OT JUIMHBI HUTU U Maccel TIpy3a.
o HccnenoBanne mnepeMEHHOrO TOKa B LENU U3
IIOCJIE0OBATENBHO COCINHEHHBIX KOHICHCATOPA,

KaTYLIKU U PE3UCTOPA _
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5.2

##HPart#t#MEX AHNYECKHUE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuyeckue BOJIHBI, YCIIOBHS
pacnpocTpaHeHHs. ITepuos. CxopocThb
pacmpocTpaHeHus U JuinHa BoiHBL. [lomepednsie
Y MIPOJI0JIbHBIE BOJTHBI

5.2.2

##H#Par###  Murepdepenuus u  audpaxuus
MEXaHWYEeCKUX BOJH

5.2.3

3Byk. CKOpocTh 3ByKa. ['pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa

5.24

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBHS H3JTyUCHUS
3IEKTPOMArHUTHBIX BOJIH. Bzanmnas
opueHtauus BektopoB E, B uw v B
3JICKTPOMArHUTHOW BOJIHE B BaKyyMe

5.25

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH: OTPAXKCHHUE,
npejoMIICHHe,  TONSpH3alus,  JUQpakius,
uHTepdepeHiys. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxana smeKTpoMarHUTHBIX BOJH. [IpumeneHne
3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHIMnsl  paaMocBsi3u U TEJIEBUICHMUS.
Panuonokanus. DIeKTpOMAarHUTHOE 3arpsA3HEHNE
OKpY>Karollei cpebl

5.2.8

Texauueckue YCTpOICTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl JIMAarHOCTHKA B
TEXHUKE W MEIUILIMHE, pajaap, paauoNnpuEMHUK,
TeJNeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

H##HPar#H#OIITUKA

531

[IpssMonMHEHOE PpacIpOCTpaHEHUE CBETa B
OJIHOPOJHOM cpene. JIyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPaXEHHUS CBETA.
[TocTpoenne n300pakeHHi B IIIOCKOM 3epKaje

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
cBeta. AOCOJIOTHBIH MOKa3aTeb MPETOMIICHHS

5.34

[Tonnoe BHyTpeHHee orpaxeHue. [IpenenbHbIi
YrOJI IIOJTHOT'O BHYTPEHHET' O OTPaKEHUS

5.3.5

Hucnepcusi cBera. CHoXHBIM cocTaB 6enoro
cBera. LlBet

5.3.6

Cobuparomye u paccenBarouive JUH3bl. ToHKas
nuH3a. POKYCHOE PacCTOSHHUE U ONITUYECKAs CUila
TOHKOH JnuH3bL [locTpoeHue wn300pakeHUil B
coOMparoIUX M  pacCeMBAIOUIMX  JIMH3AX.
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®opmyJiia TOHKOM JIMH3BL. Y BEJIMUCHUE, TaBAEMOE
JIMH30U

5.3.7

[Ipenensl  NPUMEHUMOCTH  T'€OMETPUUECKOU
OINTHUKH

5.3.8

WNurtepdepennus CBETa. Korepenrtasie
MCTOYHUKHU. Y CIIOBUS HAOMIOJCHUS MaKCHMYMOB
U MMUHMMYMOB B MHTEP(QEpPEHIIMOHHON KapTHHE
OT IBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

HNudpakums cBera. Judpakmmonnas pemérka.
VYcnoBue HaOMIOACHUS TJIABHBIX MaKCHMYMOB
OpU MaJEHUU MOHOXPOMATHUYECKOTO CBeTa Ha
TU(PPAKIHMOHHYIO PEHIETKY

5.3.10

[Tonsipuzanus ceera

5.3.11

TexHuyeckue  yCTpOMCTBA:  OYKH,  JIyIa,
¢doroarnmapar, MIPOEKIIMOHHBIH amnmapar,
MHUKpPOCKOII, TEJIECKOI, BOJOKOHHAs OIITHKa,
TG paKIOHHAS PeUIETKa, MOISPOH

5.3.12

[TpakTrueckue pabotsl. V3MepeHue mokasarens
IPEIOMIICHUS. HccnenoBanue CBOWCTB
n3o0pakeHnit B JuH3aX.  HaOmonenue
JWCTIIEPCHUU CBETA

BJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

['panuter MPUMEHHUMOCTHU KJIACCUYECKOH
MEXaHUKH. [TocTynatet TEOPHH
OTHOCHUTCIIBHOCTHU I/IHBapI/IaHTHOCTB MOI[y.H}I
CKOPOCTM  CB€Ta B  BaKyyme, [PUHLHUI
OTHOCHTEILHOCTH DHHINTECHHA

6.2

OTHOCHTEIIFHOCTD OOJHOBPEMECHHOCTH.
3aMe)1J'I€HI/IC BpPEMCHHU U COKpAIICHUC NJIMHDBI

6.3

DHEprusi U UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

Csi3p  Maccbl € DJHEpruel u HUMIYJIbCOM
CBOOOJTHOM YaCTUIIbI. DHEPTHUs MOKOS CBOOOTHON
JaCTHIIBI

7 KBAHTOBAS ®U3UKA

#iHPar###3JIEMEHTBI KBAHTOBOU OITTUKU

71 7.11

@®oronel. dopmyna Ilnanka cBaA3M dHEpPruu
¢oTOHA C ero 4yacToToi. DHEeprus U UMIYIbC
¢dorona

7.1.2

OtkpeiTHe ©  uccienoBanue Gorodrddexra.
Omneitel A.I'. CroneroBa. 3akoHsl hoTodddexra
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7.1.3

VYpaBuenue OifHmTeiiHa a1 QoTorddexra.
«Kpacnas rpanuma» ¢porodddexra

7.14

JaBnerue cBera. OnbitTel [1.H. JIeOGeneBa

7.15

XHUMHUECKOE HeﬁCTBHe CBCTa

7.1.6

TexHuueckue yCTpOIiCTBA: (b oTORIeMEHT,
(dboTomaTynK, coTHeuHas OaTapesi, CBETOIUO]]

CTPOEHHME ATOMA

7.2.1

Mopnens atroma Tomcona. Onbitel Pesepdopaa
I10 UCCIIEIOBAaHUIO CTPOCHUS aToMa.
IInanerapnas Mmonensb aTomMa

7.2.2

IToctynatel bopa. M3nydeHue u MOIIIOLIECHHE
(OTOHOB IpH NEPEXoe aToMa ¢ OJHOIO YPOBHS
SHepruu Ha Apyroi. Buasl cnektpos. Cnektp
YPOBHEW dHEPrUu aToOMa BOJOpPOAa

7.2 7.2.3

BonHoBbie cBolicTBa yactul. BonHel ne bpoitns.
KopnyckynsapHo-BonHOBOK yalii3M.
Judpakums 3JIeKTpOHOB Ha KPUCTAIIIAX

7.24

CnoHTaHHOE M BBIHYXKICHHOE  M3JIy4EHUE.
VYerpolicTBO M TpUHIUIT pabOTHI Ja3epa

7.2.5

TexHuueckne  yCcTpOMCTBa: CIIEKTPAJIbHBII
aHanmu3  (CHEKTPOCKOM), Jia3ep, KBaHTOBBIN
KOMITBIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JINHEMYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

Mertoabl HaOII0ICHUS u perucTpanuu
3JIEMEHTaPHBIX YaCTHUII

7.3.2

OTkphITHE paaruOaKTUBHOCTH. OnbITHI
Pezepdpopra mo  ompemeneHMI0O  COCTaBa
paavoakTuBHOro u3nydenus. CBoiicTBa anbda-,
oera-, raMMa-u3JIyqdeHusl. Bnusaue
PaOaKTUBHOCTH Ha )KUBBIE OPTAHU3MBI

7.3
7.3.3

OtkpeiTHE TpoTOHAa U HeWTpoHa. HykioHHas
Mozenb sapa [erizeHOepra — MBaHeHko. 3apsj
sapa. MaccoBoe uncio aapa. M3otomnsl

7.3.4

Anbda-pacnan. DJIEKTPOHHBIA M TIO3UTPOHHBIHN
Oera-pacma. I'amma-usnydenue. 3aKoH
palMoaKTUBHOIO pacnajia

7.3.5

DHeprus cBsI3U HYKJIOHOB B s/ipe. Sl epHbIe CUITBI.
Hedekt maccol siapa

7.3.6

Snepubie peakuuu. JleneHnue u cuHTE3 A1ep
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7.3.7

SAnepHbi  peakrop. TepMOsSACpHBIA  CUHTES.
[TpoGeMbl ¥ TEPCIIEKTUBHI SAIEPHON YHEPTETUKH.
DKOJIOrMuecKre acleKThl AJIepHON SHEPTETUKH

7.3.8

OnemeHTapHble YacTUIlbl. OTKPHITHE O3UTPOHA.
O yHAaAMEHTAIIbHBIE B3AUMOJAECHCTBUS

7.3.9

TexHuueckue yCTpONCTBA: AO3UMETP, KaMmepa
Bunscona, sipepHslil peakTop, aToMHast 6oMba

7.3.10

[Tpaktuyeckue pabotbl. MccnemoBaHue TPEKOB
4acTHI] (10 TOTOBBIM (hoTOorpadusim)

OJIEMEHTBI ACTPOOU3MKHU

8.1

Bun 3Bé3mHoro Heba. Co3Besnus, sipKue 3BE3BI,
IUIAHETHI, UX BUJIUMOE JIBHIKEHHUE

8.2

Conneunast cucreMa. [lnanersl 3eMHON TpYIIIBL.
[1naHeThI-TUTaHTBl U UX CIIYTHUKH, KApPJIUKOBBIC
m1aneTbl. Mable Tena COTHEYHOH CUCTEMBI

8.3

Comnnue, ¢orocpepa u armochepa. ConHeuHas
aKTHBHOCTb

8.4

Uctounuk sneprun ConHua u 3BE€311

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTD, paauyc, TeMIiepaTypa, 150.4
B3aMMOCBs3b. JlnarpaMMa «CreKTpajibHbIN Kilacc
— CBETUMOCTDEY. 3BE3 bl TJIaBHOU
IIOCIIeJOBATEIIFHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» 1 3BE3T rJIaBHOM
IOCJIEIOBATEILHOCTH

8.6

#H##Par###BuyTpeHHee CTpOEHHUE 3BE31.
CoBpeMeHHbIe MIpe/ICTaBICHUS 0
IIpOUCXOXAeHUN U 3Bomonuu ConHua MU 3BE3.
Dransl KU3HU 3BE3]

8.7

Mneunsiii [1yts — Hama [Nanakruka. CinpanbHas
cTpykTypa ['amakTuku, pacnpeneneHue 3BE3,
ra3a u nelau. [lonoxenue u neuxkenue ConHua B
lNanakrtuxe. [Tnockas u chepuueckas
noacuctemsl ['anakTrku

8.8

Tunsl ramakTuk. PaguoramakTMKu M KBa3aphl.
UYEpHble AbIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab0ma. Paszberanue ramaktuk. Bospact wu
panuyc Bcenennoili, Teopus bosbiioro B3phiBa.
Mopens «ropstueit  Beenennoin». PenukroBoe
U3JIydyeHUe
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Macmrabnas CTPYKTypa Bcenennon.
8.10 Meraranaktuka.  Hepeménubie  mpoOiembl
aCTpOHOMUU
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IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3VJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPpeOOBaHMSI K NPEAMETHBIM pe3yJbTaTaM
NpoBepsieMoro OCBOEHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbI CpeHero
TpeGoBaHus o01ero odpasoBanus

1 ChopMupoBaHHOCTL YMEHUH pacro3HaBaTh (U3HUYECKUE SIBICHHUS
(mporiecchl) U OOBSICHATH KX HA OCHOBE M3yYCHHBIX 3aKOHOB

BJ'IaIICHI/IC OCHOBOIIOJIararommuMun (bl/ISI/ILIeCKI/IMI/I IOHATUAMU U

BEJIMYMHAMU, XapaKTEPU3YIOUUMHI (PU3NYECKHE MPOIECChHI

ChopMupOBaHHOCTh YMEHUIH TNPUMEHSATh 3aKOHBI KJIACCHYECKOU
MEXaHUKH,  MOJCKYJISPHOM  (QU3UKH U TEePMOIAMHAMUKH,
ANIEKTPOIMHAMUKH, KBAHTOBOW (PU3WKU JJIsl aHAIHM3a U OOBSICHEHHUS
SIBJIEHU MHUKPOMMPA, MAKpOMHpA U MEraMupa, pa3jauyaTb yCIOBHUS
3 (rpaHHIIBL, 00TACTH) TPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, TOHUMATh
BceoOIHil XxapakTep (QyHIaMEHTAIBHBIX 3aKOHOB U OTPaHUYEHHOCTH
UCIIONB30BAaHUSI YACTHBIX 3aKOHOB; aHAIN3UPOBATh (PU3UYECKHE
MPOLIECCHI, HCMOJb3yS  OCHOBHBIE  TIOJIOXKEHMS, 3aKOHBl U

3aKOHOMEPHOCTH

ChopMUpOBaHHOCTh YMEHHMsI pa3inyaTh YCIOBHS MPUMEHUMOCTH

Mojenel (GU3NIECKUX Tell U MPOIIECCOB (SBJICHUN)

CchopMHpOBaHHOCTh YMEHHUS pelIaTh pPacuy€THBIE 3a7aydl C SBHO
3aJJaHHOW M HESBHO 3aJaHHON (PU3MUECKON MOJIENbIO: HA OCHOBAaHUH
aHaJM3a YCIOBHMS BBIOMPATh (U3UUYECKUE MOJEIH, OTBEYAIOIIHE
TpeOOBaHUSAM 3aJauu, IIPUMEHSITD (b opmybl, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MUYECKUX TEOpUH  mpu
UCIOJb30BAaHUM  MAaTEMaTHMYECKUX METOAOB pEUICHMWs  3ajady,
IPOBOAUTH  pacdy€Tbl HA OCHOBAHHMM MMEIOIIMUXCS  JaHHBIX,
aHaJIM3UPOBaTh PE3YyIbTaThl U KOPPEKTUPOBATh METOJbI PELIEHUS C

y‘léTOM MOJIYYCHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHBIE 33/1a4u, TpeOyIOIMe NPUMEHEHUS 3HaHUN U3
pasHBIX pa3JesioB LIKOJIBHOIO Kypca (PU3UKH, a TakkKe MHTETrpaluu
6 3HaHUW U3 JIPYTUX TMPEAMETOB €CTECTBEHHOHAy4YHOI'o IIMKIIA:
BBICTpAaUBaTh JIOTMYECKYIO IIETOYKY pACCYXIEHUH € Omopoi Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMECPHOCTHU 1 (1)I/ISI/I‘IGCKI/I6 SABJIICHUS
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Bnanenne  OCHOBHBIMH ~ METOJAaMH  HAy4YHOrO  IO3HAHUS,
UCTOJNBb3yeMbIMH B (PU3HMKE: TPOBOIUTH MpPsIMbIE U KOCBEHHbIE
U3MepeHus: (U3NYECKUX BEJIUYMH, BBIOMpas ONTHUMAJIbHBINA CIIOCOO
M3MEPEHUS U MCIIOb3ys U3BECTHBIE METObI OLIEHKH MOTPEeIIHOCTEH
U3MEpeHUl, MPOBOAUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (hru3nyeckux
BEIMYUH C HCIOJB30BAHUEM TMPSAMBIX M3MEPEHHH, OOBICHATH
MOJYYEHHBIE PE3YIbTAThl, UCTIONIB3YS (PU3NUECKUE TEOPUH, 3aKOHBI U
MIOHSATHS, U JIENaTh BBIBOJIBL; COOJIIOIATh MpaBHiia 0€30MacHOrO Tpyaa
IIPU TIPOBEICHUU MCCIIEIOBAaHUN B paMKax y4eOHOro HKCIIEpUMEHTA U
y4eOHO-UCCIIEIOBATENILCKOM  ACATENIbHOCTH € HMCIIOJIb30BAHUEM
IUQPPOBBIX ~ M3MEPHUTEIBHBIX  YCTPOMCTB M JIaODOpaTOPHOIO

obopyaoBaHUs

ChopmMupoBaHHOCTH ~ YMEHHI  aHaJIM3UpPOBaTh W  OIICHUBATH
MOCJIC/ICTBHSI  OBITOBOM M MPOM3BOJCTBEHHON  JEATEIHHOCTH
YeJIOBEeKa, CBS3aHHOW C (M3MYECKUMHU TIPOIIECCAaMH, C TO3UIIUN
IKOJIOTHYECKON O€30MacHOCTH; TPEICTABICHUH O palMOHAIIBHOM
MPUPOJONIONF30BAHUM, a TaKXKE€ Pa3yMHOM  HCIOJH30BAHUH
JIOCTMKEHU HAyKM W TEXHOJIOTUW JUIsl NaJbHEHIIEro pa3BUTHS

YeJI0BEYECKOro 00IecTna

OBnajeHue pa3IUYHBIMM criocobamMu  paboTel ¢ UHpOpMaLuei
¢u3n4ecKoro coxepkaHust C  HCHOJIb30BAHHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHH KPUTHUYECKOIO

aHaJIM3a U OLIEHKHU JIOCTOBEPHOCTH MOIydaeMoi HHPOpMaLIUU

10

CdopmupoBaHHOCTH YMEHHUW TPUMEHSATH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSATHSA, TEOPHMH M 3aKOHBl ISl aHaIW3a |
00BsicHeHUsI (PU3UYECKUX MPOIIECCOB, MPOUCXOMAIINX Ha 3BE3NAX, B
3BE3IHBIX CHCTEMaX, B MEXTaJaKTHUYECKOW Cpene; IBUIKEHUS

HeOECHBIX TeJl, DBOJIIONMY 3BE31 1 Beennennom
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IPOBEPAEMBIX HA EI'D

1O ®U3UKE
Ko
8 Kon N
pasneJa/r IIpoBepsieMblii 31eMeHT cOepPKAHUSA
3JIeMEeHTa
eMbI
1 MEXAHUKA
11 KNMHEMATHUKA
111 MexaHnueckoe JBUKCHHUE. OTHOCHUTENBHOCTH
o MEXaHUYECKOro aBwkeHus. Crucrema orcuéra
MarepuanbHas TOUKa.
Y |
E€ pamiryc-BekTop:
Flr)=(xlr) wr)z(r)),
TpaeKTopIIA,
IepeMETICHIIE!
1.1.2 o 3 L :
Ar=r(ty)-r(t)=r—n= :
= (Av, Ay, Az),
Iy TE.
CrnoxeHIle HE[JE:MEI.I]EHIITIZ
A=A + A
CkopocTh MaTepuabHON TOYKU:
. AF .,
U=— =1, ={L}1,.U1,.U_].
Al |y o -
Ax , ) .
v, =—| =X/, aHAIOTIYHO U, =V,, U.=Z,.
1.1.3 Aty )
CIIOXKEeHIIE CKOPOCTEl: 0, =0, + 0, -
Brruncnenue nepeMenieHus U IyTH MaTepUAIIbHON TOYKH
IIpU NPSMOJIMHEITHOM JABM>KEHUHU BJIOJIb OCU X 110 TpaduKy
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w . Avu _,
YCKD[JEHIIE MaTePHAIBEHOII TOYKIL a = ﬂ\_ =u,
I
114 =0
Au o, ,
a =—2= =(uv,)". aBanorgHO a, = (v, )’ a.=(t
Ay i
PaBHOMEpHOE IPSAMOIMHEHOE IBUKEHHUE:
x(t) = xg + vyxt
X(t)
X
0
+
v
1.15
0oX
t
Ve (t) — vgx = const
\"
X
(t)
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0x

1.1.6

PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKCHUE:

at

x(t)=x,+v, t+

v (t)=vu, +at

a, = const

L
HPII IBILKESHINI B O[THOM HAIIPABIICHII IIVIE S = 1
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CBoOoanHoe majeHue. Y CKOpeHrue CBOOOIHOTO MaICHHUS.

Vi

Yo o

o Xo ‘:—

JIBrxeHue Tea, OpOIIEHHOTr O MO/ YTJIOM 0. K TOPU30HTY:

[.‘r{f} =X, Uyt =X +U,cosa-f

-

£ . 2
\[.'I.'{?} =¥, tU,f+ ng =1, + U sina- i

v (t)=u, =uy,cosa

vif)=uv,, +gf=v,sina— g

g.=0
g =—g=const
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KpuBonuneiinoe npuxenue. [[BrkeHne MarepuanbHOU
TOYKH I10 OKPY>KHOCTH.
VrioBas v IMHEWHAs] CKOPOCTh TOYKH:

v = wR

wR

IIpy paBHOMEPHOM ABUKEHUU TOUYKH 110 OKPYKHOCTH

_271_2
w = T = U

1.1.8

2

2mo

. L[eHTPOCTpeMI/ITeJ'ILHOC YCKOPCHUC TOYKHU:

c
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. [lonHoe yckopeHue mMaTepuanbHON TOUKH

Teépnoe Teno. [TocrynarenbHoe U BpaniaTeabHOE

1.1.9 .
JIBIDKEHUE TBEPJIOTO Tela
1.2 JMHAMUKA
191 Nuepimansuble  cucteMbl orcuéra. [lepBwiid  3aKkoH
o Herorona. [Ipunnun otHocutensHocTH [Manunes
Macca temna. ITimoTHOCTE BellecTna:
_m
P=y
P
1.2.2 =
Vv
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paBHOZACHCTB

1.2.3 1

Cuna. [IpuHUun cyneprno3uuuu CUI:

paBHOJEHCTB — Fi+ F+..
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Bropoii 3akon HeroToHa: 1u1a marepuanbHoii Touku B UCO
F1 = ma1
F
1
m
124
a
1
;
Ap = FAt
A
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At
npu
F = const
F
const
--—.—.—h-;
Flz Fy,

Tpetuii 3akoH HeroTOHA [1711 MaTepUaIbHBIX TOYEK:

>

Fiy = —Fp

1.2.5
12
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3akoH BCCMUPHOI'O TATOTCHUSA: CUJIBI IPUTSXKCHUA MCKIAY

TOUYCYHBIMU MAaCCaMH PAaBHBI

mim,
F=6—p

1.2.6
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Cumna tsokectu. LeHTp TsbKecTH Tenma. 3aBUCHMOCTD CHITBI
TSDKECTH OT BBICOTBI N HaJl TMOBEPXHOCTHIO IUIAHETHI
pamuycom RO:

GMm

9= Ry + h)?

mg

(R

h)

GMm

Cuna ynpyrocru. 3akoH ['yka:
FE, = —kx

1.2.7
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—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus: CKOIbKEHHUS:
FTp = uN
F
P
uUN
1.2.8
Cuna TpeHus OKos:
Ep, < uN
F
™
<
uUN
Koaddunuent tpenus
JlaBnenwue:
P=7%
1.2.9 Y
S
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1.3 CTATUKA

—

F

MoOMEHT CHJIbI OTHOCUTEIBLHO OCH BpallCHUA:

M| = FI, roe | — muedo cust

>

F
131
F
OTHOCHTENFHO  OCH, Tpoxojsmeid uepe3 Touky O
MEePHEHANKYIAPHO PUCYHKY
enTp macc Tena. LleHTp Macc cUCTEMBI MaTepUAIBHBIX
TOYEK:
myry + myry+...
r]_l.M. =
my + m, +...
1.3.2
r
M. ORepaTon 3[0-000-"KeMAaHMs-"FeHzop™
OrepaTop-9A0-000-"Kom
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B ongHopoaHOM mose TskecTr

(g = const)

const)

HCHTP MacCC TCJia COBIIAAACT C €0 HECHTPOM TAKCCTU

VYcnosus paBHoBecus TBEépaoro tena B MCO:
[M,+M, +...=0

1.3.3 _ _
|F+F+...=0
#HHPart#
3akod Ilackansa
#1.3.4
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JlaBienue B xxuakoctu, nokosiieics B UCO:
P =DPo+ pgh
p
H#H#Par#t | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
HHHPar## _
#1.3.6
P
! Onepatop 340 000 "Komnanus "TeH3op"

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULUWNAJIbHOE KASEHHOE OGLLEOEPA3OBATE/IbHOE Y4PEXXAEHUE Ceptudumkat 00FDS8E6A387D6A81BC17F132143562939F
"CPEQHSASA LUKOJIA N21" I.KOTEJIbHUKOBO BOJIFTOrPAZICKON OBJIACTU, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop




€CJIN TCJIO U XKXUJAKOCTbH ITOKOATCA B I/ICO, TO
FApx = PIVsrirecn
F
Apx
pgV
YcnoBue miaBaHus Tell
14 3AKOHBI COXPAHEHUA B MEXAHUKE
NMnynsc MaTepHanbHON TOYKH:
p=mv
p
HHHPar##
#1.4.1
m
\Y
P ar i NMnynsc cuctemsl Ten:
#1.4.2 p=p;+p2+..
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HHHPart B NCO

#1.4.3

3aKOH U3MECHEHMS U COXpaHCHHA UMITYJIbCA:

Ap = A(pl + p2t.. ) = FlBHeLLIHAt + FZBHeLuHAt+- -

- -
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Ap = A(p;y + pa+...) =0

A(

Onepatop 340 000 "Komnanus "TeH3op"

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULUWNAJIbHOE KASEHHOE OGLLEOEPA3OBATE/IbHOE Y4PEXXAEHUE Ceptudumkat 00FDS8E6A387D6A81BC17F132143562939F
"CPEQHSASA LUKOJIA N21" I.KOTEJIbHUKOBO BOJIFTOrPAZICKON OBJIACTU, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop




, €CIIH

>

1 BHEIIH

2BHEIIH

>

FlBHeHJH + FZBHemH+- ..=0

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE

"CPE[HSIS LUKOJIA N21" I.KOTE/IbHUKOBO BOJIFOrPALLICKOI OBJIACTH,
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop

Onepatop 340 000 "KomnaHus "TeH3op"

Ceptudmkar 00FDSE6A387D6A81BC17F132143562939F
[eicreyet ¢ 15.07.25 no 08.10.26




+
0
PeaxkTuBHOE NBHKEHHE
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HiHPark Ar ¥
#1.4.4 Pabota cuibl Ha MaJIOM TIEPEMEIICHHH
A=|}?'|-|.-j.f'|-c05 a=F, -Ax
a F
0]
MOLTHOCTE CHJIBL:
€CJIH 3a BpeMs
At
145
At
paboTa CUJIBI U3MEHSETCS Ha , TO MOIITHOCTh CHJIBI
Ad
P=— =F-v-cosa
ﬂf Ar—
148 Kunernueckas sHeprusi MaTepuaibHON TOUKH:
T mv?  p2
B =5~ = o
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3aK0H U3MCHCHHS KHHETHUSCKOM OHCPIrun CUCTCMBI

MaTepuanbHbIX Touek: B MCO AExkuua = Al + A2 + ...

[ToreHumnanbHas SHEprust:
147

JUIA ITIOTEHIIUAJIbHBIX CHUJI
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A12 = Ell‘IOTeHLL - E2n0TeHu_= AEHOTeHu

12

lmoTeniq

210TEHI]

AE

MOTEHI]

IToTeHnuanbHas YHEPrus MaTepUuaIbHOU TOYKHU B
OJHOPOJHOM II0JIE TSXKECTH:

EHOTeHu = mgh

MOTEHI]
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E noTeHn, — 2
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TIOTEHI
2
kx

mgh

[ToreHumanbpHas YHEPTUS YIPYTO 1eOPMUPOBAHHOT O

3aKOH U3MEHEHHS U COXpaHCHUA MEXaHUYECKOH OHCPIruun:

Euex = B T EIIGI‘-EHII-

148 B IICO AEyex = Agcex menoresn. cun,
B IICO AE,ex = 0, €CIH Ascex renoresm. can = 0
1.5 MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI
['apmoHnueckue  KoneOaHWs  MaTepUATbHOW  TOYKH.
151 Avmumityga u ¢aza  konebanuil. KuHemaTnueckoe

OIMMCaHUC:
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DHepreTuyeckoe

MEXaHUYECKON YHEPTUN):

OIIKMCaHHuC

x(f) = Asin| et +o, ).

=—w'x(f) = a, +@x=0,
T7I€ X - CMCIIICHUE U3 PAaBHOBECHSI.

I[I/IHaMI/IquKOC OIIMCAaHHUC:

ma, = —kx,
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CBsi3p aMILTUTY/IBI KONEOAHUI CMEUICHHsI MaTepUaTbHOM
TOYKH C aMIUIUTyJaMH KojeOaHuil e€ CKOpocTH U

YCKOPCHUS:

U =4, a_ =04

[Tepuroa u yactoTa KoaeOaHUIA:

HepI/IO,Z[ MaJIbIX CBO60,[[HLIX KoJIeOaHMI MaTeMaTHYCCKOr O

MasiTHHUKaA.

15.2 ]
IF=2m |—

£
[Tepron cBOOOAHBIX KONEOAHUH MPYKMHHOTO MAasSTHUKA!

m
T =21 |—

k

Bremnyxaenneie  koneOanus. Pesonanc. Pe3onancHas

15.3
KpHBas
[lonepeunbie u  mpomonbHbie  BOJAHBL.  CKOPOCTH
pacrpoCTpaHEHHUs U JJIMHA BOJHBI:
v
A=vl =—
v
A
154 VT
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WnTtepdepennus u nudpaxiys BOJIH

155 3Byk. CKOpOCTh 3ByKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA

Mopnenu cTpoeHus ra3oB, JKUIKOCTEH M TBEPIBIX TEI.
[Tycth TepMoauHamMuyeckas cuctema (Teno) coctout uz N

OANHAKOBBIX MOJICKYJL. TOFI[a KOJIMYECTBO BCIIECTBA

V=—=—

Ny p

211
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— 4ucao ABorajapo, M — mMacca CUCTEMBI (Tena),
U
U

— MOJIAIpHad MaccCa BCIICCTBA

2.1.2 TennoBoe IBUKEHHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumMmojeiicTBiEe YacTUI] BEIIECTBA
214 Huddysus. bpoyHoBckoe ABMXEHNE
2.15 Mogpens uaeansuoro raza B MKT
Cesi3b MEXIy JaBlIEHHEM M CpelHed KUHETHYeCKOH
SHEPruedl  IMOCTYNAaTeNIbHOTO  TEIJIOBOI'O  JIBMKCHHSI
MOJIEKYJI uaeanbHOro raza (ocHoBHoe ypaBHenue MKT):
p=-map’ = En{ m” | _ 2nao
3 301 2 30
2.1.6

rie MmO — Macca OJTHON MOJICKYJIBI,
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- KOHOCHTpALlUA MOJICKYIJI

2.1.7 AbcomoTHas Temnepatypa: T =t +273K

Cs3p TemmepaTypbl raza co cCpeaHed KHHETHYeCKOn

BHCPFHCﬁ MOCTYIIATCIIBHOI'O TCIJIOBOI'0 ABUXKCHUA €TI0

MOJIEKYJI:
2.1.8 Tt
PR L 3 kT
R 2
2.19 VYpaBuenue p = nkT
Mogenb naeanbHOro raa B TepMOJUHAMUKE:
(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (mpHm
3aIICI):
RT
pV="_RT =vRT =NkT, p=P""
2.1.10 1L LL

BrIpakeHIle U BHYTPeHHell 3Hepriil 0IHOATOME
rasa ([IpIMeHIMBIe (OpMBI 3aIIIIcH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULUWNAJIbHOE KASEHHOE OGLLEOEPA3OBATE/IbHOE Y4PEXXAEHUE Ceptudumkat 00FDS8E6A387D6A81BC17F132143562939F
"CPEQHSASA LUKOJIA N21" I.KOTEJIbHUKOBO BOJIFTOrPAZICKON OBJIACTU, [eicreyet ¢ 15.07.25 no 08.10.26
PomaHoBa OkcaHa CraHucnaBoBHa, AupekTop




3akoH JlambToHa AN JABJIEHUS CMECHU pPa3peKEHHBIX
ra3os:
p=p;+p+..
Y
P
1
2.111
+
p
2
+
N3ormpoiieccsl B pa3pekeHHOM I'a3e C MOCTOSIHHBIM YK CIIOM
Mosiekys1 N (C TOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,
uzoxopa (V = const):
p
— = const
T
2.1.12
-
p
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u3o0apa (p = const):

4
— = const

iﬂ

const

I'padrueckoe npeacrabiaeHue uzomnporecco Ha pV-, pT-u
VT- nnarpamMmax.

OObeIMHEHHBIA Ta30BbIi 3aK0H:
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P
— = t
T cons

pVv
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const

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIIIIGHHbIG W HCHACBINICHHBIC IIapbI. KauecTtBenHas
2113 3aBUCUMOCTD IIJIOTHOCTHU W JABJICHUA HACBIIICHHOI'O I1apa
OT TeMIeparypbl, HUX HE3aBUCUMOCTbL OT 00BEMa

HACBIICHHOT'O I1apa

Bnaxunocts BO3ayXa.
OTHOCUTENbHAS BIaXKHOCTb:

¢ _ Prapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

HaCBIIIIIapa

2114 | (7

napa

M
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p
HachlLIIapa
(M
p
napa
(M
2115 H3MmeHeHune arperaTHhIX COCTOSIHUI BEIIECTBA: UCIIAPEHHE
Y KOHJICHCAIUS, KHTICHUE KUIKOCTH
2116 H3MmeHeHune arperaTHbIX COCTOSIHUN BELIECTBA: MIJIaBJICHHE
U KPUCTAJUTA3AIIHS
2.1.17 [IpeoOpazoBanme SHEpTUU B (Ha30BBIX MEPEXOIaX
2.2 TEPMOJIMHAMUKA
2.2.1 TemioBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpennsis sHeprus
Temonepenaya kak cHoco®d W3MEHEHUsS BHYTpPEHHEH
2.2.3 sHepruM  0e3  coBepumieHus  paborel.  KoHBekuws,
TEIUIONPOBOAHOCTD, U3Ty4E€HUE
KonuuecTBo TemnoTsl.
Y aenpHas TEITOEMKOCTD BELIECTBA C:
Q = cmAT
2.2.4
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CMAT

2.2.5

VY aenpHas Temiora napoodpaszoBanus L: Q = Lm.
VYaenbHas TermioTa miaaBieHus A Q = Am.

VY aenpHas TeIoTa Cropanus Torsa ¢: Q = gm

2.2.6

OnemeHTapHas paboTa B TepMOJMHAMUKE:
A =pAV

pAV

Beruucnenne pabotel mo rpaduky mpouecca Ha PV-

JIuarpaMme

2.2.7

[1epBbiil 3aKOH TEPMOAMHAMMKH
Q12 = AUjy + Ay = (Uz —Up) + Agy

12

AU

12

12
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12

Anunabara:
Qi2=0= Ay, = (U; — U;) = AUy,

12
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2.2.8 Bropoii 3akoH Tepmoaunamuku. HeoOpaTumbie poIiecchl
[Tpunimne! aeiictBus TennoBbix MammH. KIT/I:
MakcumanbHoe 3Hauenue KII/. Iukn Kapno:

Tore Ty T,
2.2.10 max = Mg, = — =1-_x=
Tars Ty
VYpaBHeHuHe TeII0BOro OajgaHca:
2.2.11 Q1 +Q;+0Q3+...=0
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3 OJIEKTPOJMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE

3.11

OnexTpuzanuuss Tedl U €€ NPOSBICHUS. ODJIEKTPUUECKUN
3apsa. JlBa Buaa 3apsja. DIeMEHTapHbIN 3JIEKTPUYECKUM

3apsa. 3akoH COXpPAaHCHHA SJICKTPUUICCKOr'O 3apaaa

3.1.2

B3aumopeiictBue 3apsnoB. Toueunsle 3apsiabl. 3aKOH
Kynona:
B OTHOPOJHOM BEILECTBE C IUIIEKTPUYECKOU

MMPOHUTTACMOCTBIO
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313 Onekrpuueckoe noje. Ero aelicTBue Ha 3IEKTpUUECKHE
3apsIbl
Hanpsyk€HHOCTB 2JIEKTPUYECKOrO IOJIA:
N F
qnpoGan?I
E
q
MIPOOHBII
3.14
F
ITone Toueunoro 3apsia:
q
E. = kr_Z
E
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OJTHOPOJIHOE TTOJIE:

-

E = const.

const.

KaptrHbl mTMHUN HAaNPSHKEHHOCTH ATUX MOJEN

HOTCHI_[I/IaJIbHOCTB OJICKTPOCTATUYCCKOI'O ITOJIA.
Pa3zuocth IMMOTCHIMAJIOB Y HAIIPSKCHUC!

Az = q(¢1 — P2) = —qAd = qU.
3.1.5

12
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qu.

IloTeHnnanpHas OHCPIrusa 3apsaa B JJICKTPOCTATUYCCKOM

I10JIC:
W =q¢p
W
q¢
A=—AW
A
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—AW

IToTenmuan QJICKTPOCTATUYICCKOI'O ITOJIA:
w

¢=?

CBs13b HaHpH)I(éHHOCTI/I IIOJIAA 1 Pa3HOCTHU ITIOTCHIMAJIOB IJIA

OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro nojst: U = Ed

HpI/IHHI/IH CyHnepro3nuumn 3JICKTPUICCKUX TIOJICH

>

E =E1+E2+,¢ =¢1 +¢2+

3.16
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3.1.7

HpOBO,Z[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

VYcnoBue paBHOBeCHs 3apsAA0B: BHYTPH IIPOBOJHUKA

Et=0

|
=
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, BHYTPH U Ha ITOBEPXHOCTHU MPOBOJHHKA ( = CONSt

318 JvdnexTpuku B AJEKTPOCTaTUYECKOM noie.
JsnexTpudeckas IPOHUIIAEMOCTh BELIECTBA €
KonzaeHcarop. D1eKTpOoEMKOCT KOHIEHCATOPA:

q
C==
U
C
u
q
3.19

BJ'IGKTpOéMKOCTB IIJIOCKOI'0 KOHACHCATOopa:

£g9S
C
d
&€

O
ORepaTop
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Hapaﬂnenbﬁoe COCIMHCHHUE KOHICHCATOPOB!:

q :q1+q2+...,U1 = Uz :--';Cnapanﬂ_C1+C2+-"

q
q
1
+
3.1.10
q
2
+
U
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[TocnenoBarenbHOE COSTMHEHHIE KOHICHCATOPOB:
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356 [Ixana BIIEKTPOMATrHUTHBIX BOJIH. ITpumenenue

SJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6 OIITHUKA

36.1 [IpsmonuHeitHOe pacnpOCTpaHEHHE CBETa B OAHOPOIHOMN
cpene. Todeunslii uctouynuk. JIyd cBeta

3aKOHBI OTPAKEHUS CBETA.
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Xog myda, IpOLIEALIEro JUH3Y MO IIPOU3BOJIBHBIM YITIOM
K e€ TJIaBHOI ontudeckoil ocu. [locTpoenue nzodpakeHuit
TOUYKU U OTPE3Ka MPSMON B COOMPAIOIINX U PACCEUBAIOIINX
JMH3aX U UX CHCTEMaxX
36.9 doroamnmapar Kak oONTHYeCKUH mpubop. [ma3 kak
OIITUYECKasl CUCTEMA
Wnutepdepenmust  cBera.  KorepeHTHbIE  HCTOYHUKH.
VcnoBus HaOMOAEHUS MaKCUMyMOB M MHHHMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT [JBYX CHH(a3HbIX
KOI'€pEHTHBIX UICTOYHUKOB:
3.6.
.
MAaKCIIMYMEI — A=2m—, m=0.+1.£2,+3 .,
e
2 VP 2
MITHIIMYMBI — ﬂ:{hmﬂjq, m=0,t1,+2 +3
e
Hudpaxius ceera. AudpakuuoHHas peméTka. YciaoBue
HaOJIIOIEHUS TJaBHBIX MAaKCHUMYMOB IIPH HOpPMaJIbHOM
1aIecHU MOHOXPOMAaTUYECKOTr'0 CBETa C JJIMHOM BOJHBI A
Ha peméTky ¢ nepuoaom d:
dsing,, =md,m=0,+/-1,+/-2,+/-3,..
dsing
m
3.6.11
m,
m
0,
+
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3.6.12 Hucnepcus cBeta

4 KBAHTOBAS ®U3UKA

4.1 KOPITYCKYJISIPHO-BOJTHOBOM Y AJIN3M

41.1 I'umote3a M. [1nanka o kBantax. ®@opmyna [Inanka: E =hv

®doToHbI. DHeprus GpoToHa:

E=h —hc—
= U—T—pc
E
hv
4.1.2
A
hc

pc
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WNmnynbe ¢porona:

hv
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doroaddexr. Ombitet  A.I'.  CroneroBa.  3aKoHBI

dororppekra

VYpauenue DitHmreiHa s pororddexra:

4.1.3

ECI)OTOHa = ABbixoja + Eyumax

¢oToHa

ABBIXOIa
+

KHHMax

414

rue,

E¢0T0Ha =hv =—

(ortona
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hc

hc
Axp

ABbeo,qa = thp =

BBIXO1a

hv

Kp
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EKI/[Hma.X

KHHMax

mv

max

eU

3arn

mv max

= =e€ U3ar1

4.15 JlaBeHue cBera.
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I[aBJ'IeHI/Ie CBCTa Ha IMOJTHOCTBIO OTpaXaroliyro
MMOBCPXHOCTH n Ha ITOJIHOCTBIO IOrJIomaruryro

MMOBEPXHOCTH

4.2 OU3NKA ATOMA

42.1 [TnanerapHas Momenb aToMa

[Toctynatet bopa. U3nydenue u mormnomenue (GpoToHOB
IIpU TIepeXo/ie aTOMa C OAHOT0 YPOBHS SHEPTUU Ha IPYTOM:

4.2.2 j}vm” = ’Fi = |En —E

Y

m |

JInHelyaTeie CIIEKTPBI.

CriexTp ypOBHEH 3HEPruu aToMa BOJOpoJa:

423
—13,65B
E, =222 5-123 .

n*

4.3 OU3NKA ATOMHOI'O APA

431 Hyxnonnas mozaens anpa ['eiizen0epra — MBanenko. 3apsia
o sapa. MaccoBoe uncio saapa. M3oTomsl

PannoakTUBHOCTE.
Anwda-pacnan:

A A4 4

7 X—>,Y+ ;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan:
4.3.2

A A 0 -
X =7 Y+ je+v,
[Tozutponnslii B-pacman:

A A O
sX—=Y + jE+ v,

raMMa-I/ISHy‘IeHI/IC

3aKoH paaMo0aKTUBHOIO pacraja:
-t

433 N(t) = Ny * 2T

N(t)
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m(?)

T

ITycte M — Macca paaroakTUBHOTO BeliecTBa. Toraa

m(t) =mgy* 2T

-t
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4.3.4

SInepHble peakuuu. JleneHne U CUHTE3 sSAep
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YYEHUKA

» ®usuka; 10 kinace. yrnybnennoe ooyuenue KacssinoB B.A. O6miectBo ¢
OTPAaHMYCHHOM OTBETCTBEHHOCTHIO «/JIPODA»; AKIinoHEpHOE 00IIIECTBO
«3marensctBO «IIpocsemenne»

» Gusuka; 11 knacc. yrimyonennoe ooyuenne Kacesnos B.A. OGmiecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «[PODA»; AKIMOHEPHOE 00IIECTBO

«HS,Z[aTeJIBCTBO «HpOCBCIHGHI/IC»

METOINYECKHUE MATEPUAJIBI UISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

DnexkTponHas 6ubauoreka [[OK
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