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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHS Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE IMOJIOKEHUI M TPeOOBAHUU K pe3ysbTaTam
OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Takxe c yuétoM (QeaepanbHOil paboueil MporpaMMbl BOCHUTAHHS U
KOHLIETIMK TpenojaBaHus ydyeOHoro mpenMera «®dusuka» B 00pa30BaTEbHBIX
OpraHu3aIusaXx Poccuiickoit Denepanuy, peann3yoInX OCHOBHBIE
o0pa3oBaTeinbHbIE IPOrPAMMBI.

CopnepxaHue mnporpaMMbl 1O (U3MKE HaANpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAy4YHOW KapTHHbl Mupa oOyuaromuxcs 10-11 xmaccoB mpu
00yueHuun ux ¢Qusznke Ha 0A30BOM YPOBHE HA OCHOBE CHUCTEMHO-AESITEILHOCTHOTO
noaxona. [Iporpamma no ¢usuke cootBercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpeIMETHBIM pe3yJbTaram
o0y4eHHsI, a TAaKXKe YUHUTHIBAET HEOOXOJMMOCTh pEeaTU3alUUd MEXKIPEIMETHBIX
CBs3e (PU3MKM C €CTeCTBEHHO-HAyYHbIMU Y4Ye€OHBIMM MpeameTramu. B Hel
ONPEENAIOTCA OCHOBHbIE LEIM M3Yy4YEeHUs (PU3UKU HA YPOBHE CPEIHEro OOILEero
o0pa3oBaHusl, IIAHUPYEMBIE PE3YyJbTAaThl OCBOCHHS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeaM eTHbIE, MpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no (pusuke BKIIOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (hU3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YJIbTaThI 10 TOJaM O0y4EeHHUS;

e cojepxkaHue yueOHoro npeamera «Ousnka» mo rogaM 00y4yeHusl.

®du3rka Kak Hayka O HauOojee OOIMX 3aKOHAX MNPUPOJbI, BBICTyIas B
KayecTBe y4eOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxaromeMm mupe. HIkoapHbIN Kype GU3UKH — ccTeMOOOpa3youi
JUISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXar B OCHOBE TMPOLECCOB M SBJIEHUN, H3y4yaeMbIX XHUMHUEH, OHOJIOTuEH,
buzuyeckoit reorpadueit u actpoHoMmue. Mcmonb3oBaHME U AKTHBHOE
npuMeHeHrue  (U3MYECKUX 3HAaHUW  ONpeneNisieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJy4YE€HUsS HOBBIX MaTEpHUAJIOB C 33JaHHbIMU CBOMCTBAMHM U JIPYTHX.
N3yyenne (U3MKM BHOCUT OCHOBHOH BKJaJd B (DOPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTHHbI MUpa 0O0ydYaroluxcs, B (OPMHUpPOBAHUE YMEHHH NPUMEHSThH
HAYYHBII METO]] NO3HAHUS NIPH BBINOJIHEHUU UMU YUYE€OHBIX UCCIEI0BAHUA.

B ocHOBy kypca ¢QusuMku s ypoBHS CpeaHero oOiero oOpa3oBaHUs
NOJIOXKEH Pl WAEWH, KOTOpblE MOXHO paccMarpuBaTh Kak MPUHLMIBI  €ro
OCTPOCHHSI.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypC SBISIETCS JOTUYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX Pa3JesioB (DM3HUKHU, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBHUM C HeW Mmarepuan Kypca (GU3HKU
o0beqMHEH BOKPYr ¢u3Mueckux Teopui. Bemgymum B Kypce sIBISIETCS
dbopMHpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEIIECTBE H
noJie.

Hoes ecymanumapuzayuu. BEE peanuszamus TpeAnosaraer HCIOIb30BaHUE
T'YMaHUTApHOTO TMOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
busukn ¢ pa3BuUTHEM OOIIECTBA, a TaKXe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUIECKUMU TTPOOIeMaMH.

Hoes  npuknaomoii  Hanpasenennocmu. Kypc ¢usuku mpeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHUMN
U3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyercss TMOCPEIACTBOM BBEIACHHS DJIEMEHTOB
COJIEp’KaHMsI, TIOCBAIIEHHBIX OKOJOTMYECKUM TMpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
po0JieM parMoOHAIBHOTO MPUPOIONOIB30BAHUS M 9KOJIOTHYECKOM 0€30MacHOCTH.

CTep>KHEBBIMHU d3JIEMEHTaMU Kypca (U3MKKA Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBanus SBISItOTCA Guznueckue Teopun (PopMuUpoBaHUE MPEIACTABICHUA O
CTPYKTYpE MOCTpOEHUsT (PU3NYECKON TEOPHH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHHUSIX O TMPUPOJE, T'paHHIAX
OPUMEHUMOCTH TEOPHM, JJIs OINUCAaHUS EeCTeCTBEHHO-HAYYHBIX SIBIICHUH U
MIPOIIECCOB).

CucTeMHO-IeITeTbHOCTHBIN MOAXO0J B Kypce (U3MKU PEaTu3yercs Mpexie
BCEro 3a CU€T OpraHu3aliy SKCIEPUMEHTAIBHON NEATeIbHOCTH 00YyYaroluxcsl.
Jlns  Ga3oBoro ypoBHS Kypca (PHU3UKH — OTO HCIOJb30BAHHE CHCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U J1a0OpPaTOPHBIX padoT,
KOTOpBIE B MIporpamme mno (pusnke oObeIUHEHBI B OOIIUN CIIMCOK YUYEHHUYECKUX
pakTUYeCKuX padoT. BrijeneHue B yka3aHHOM MepedHe J1abopaTopHBIX padoT,
MPOBOJUMBIX JJIE KOHTPOJSE M ONEHKH, OCYIIECTBISECTCS Yy4aCTHUKAMHU
o0pa3oBaTeNbHOTO TIpollecca MCXOJsi U3 OCOOCHHOCTEW IUIAaHUPOBAHUS M
ocHaleHuss kabunera Qusuku. Ilpu »sTomM oOecneuuBaercs OBIAJCHUE
00yYalOIIMMUCS YMEHUSIMUA TPOBOJUTh KOCBEHHBIE H3MEPEHUs, HUCCIICIOBAHUS
3aBUCHUMOCTEH (U3MUECKUX BEJIMYMH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUTTOTES.

bonbiioe BHHMaHWE YJIENSIETCS PEIICHHI0 Pacuy€THBIX M KadeCTBEHHBIX
3amad. [Ipu sTOM misi pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a7add C SBHO
3aJJaHHON (PM3UYECKON MOJETBIO, TTO3BOJISIONINE TPUMEHSTh U3yUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK W3 OJHOT0 pa3jelia Kypca, TaKk U HWHTETPUPYs 3HAHUS U3
pasHbIX pa3aenoB. JJis Ka4eCTBEHHBIX 3a/1ay MPUOPHUTETOM SIBIISIOTCS 3a7jaHus Ha
0o0BbsCHEHHE TpOTEeKaHWs] (PU3UYECKUX SIBIECHUN M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENW IS CUTyallud MPaKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpedoBanuamu DPI'OC COO x MarepualibHO-
TEXHHUYECKOMY O0O€CleueHn0 y4eOHOro mporecca 0a30BbIM ypOBEHb Kypca
(bu3KMKY HA YPOBHE CPEIHEr0 00IIero 0opa3oBaHusl JOMKEH U3y4aThCsl B YCIIOBHIX
pPeIMETHOTO KaOuHeTa (U3MKK WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHeTa
PEIMETOB €CTECTBEHHO-HAYYHOTo IMHKJIa. B kabuHeTe (U3UKH JOKHO OBIThH
HeoOxomuMoe JabopaTtopHoe 00OpYyIOBaHWE ISl BBITIOJHEHHS] YKAa3aHHBIX B
nporpaMme o uU3NKe YUEHUYECKUX MPAKTUYECKUX PabOT M JEMOHCTPAIMOHHOE
00opyIoBaHHKE.

JlemoHcTpanmonHoe oOopyaoBaHue (OpPMHUPYETCs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAIBHOM JIOCTAaTOYHOCTH U OOECHeYMBaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TIpOrpaMme MO0 (QHU3UKE KIIOYEBBIX JIEMOHCTpAIMA IS
WCCIICIOBAHUSI ~ M3Y4YaeMbIX  SBJICHUM M  TPOILECCOB, OMIHUPUYECKUX U
(byHIaMEHTaAbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe o0OOpy/IOBaHME I YYCHUYECKHUX MPAKTHUYECKUX pPadoT
dbopmMupyeTcss B BHJIE TEMaTHYECKUX KOMIUIEKTOB M 00ECreuuBaeTcss B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyuaromuxcsi. TemaTHuecKue KOMIUICKTHI
7a00paTOpHOrO OO0OPYJIOBAHMS JIODKHBI OBITh IMOCTPOCHBI HAa KOMIUIEKCHOM
WCIOJIb30BAaHUM aHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TaKKEe KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BUJE ITU(DPOBBIX JJAOOPATOPHIA.

OCHOBHBIMH LIETISIMU U3yUYeHUST (GU3UKH B 00I1IEM 00pa30BaHUU SIBISIOTCS:

e (opmupoBaHne uHTEpeca U CTPEMIJICHHS] OOYYAIOUIUXCS K HAYYHOMY
U3YYCHHUIO TPHUPOJIBI, Pa3BUTHE WX HWHTEUIEKTYAJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBaAHHE
MCCIICIOBATEIHCKOTO OTHOIICHUS K OKPYIKAIOIINM SIBJICHUSIM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHHUSA KakK pe3ylibTaTa H3y4EeHUS
OCHOB CTPOCHHS MaTepuu U QyHTaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMHupOBaHHE YMEHHH OOBSICHATH SBJICHUA C HCIOJIH30BAHUEM
(bu3MUecKUX 3HAHUN U HAYYHBIX JIOKA3aTeNbCTB;

e (opmupoBanue mnpeACTaBICHUN O PO (PU3UKK JUISL PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHne 3THX TeNiell 00ecreunBaeTCsl PEIIeHueM CIEeAYIOIMNUX 3a1ad B

mpoliecce U3y4eHus Kypca (U3MKu Ha YPOBHE CPEHEro 001iero oo0pa3oBaHus:



e TMpHOOpETCHHUE CHUCTEMBI 3HAHUU 00 00mIuXx (bU3UICCKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYast MEXaHHKY,
MOJIEKYJIApHYIO (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI aCTPODU3HUKH;

e (QopmupoBaHre yMEHHI NPUMEHSITh TEOPETUUYECKUE 3HAHUSA IS
o0bsACHEHUS (PUWYECKUX SBJICHUN B TPUPOAEC U JUIS TPUHATHS
IIPAKTUYECKUX PEIIEHUN B TIOBCEIHEBHOMN KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3a7ad C SBHO 3aJaHHOM
dbusznuecko MOJENBI0, 3a7a4, MOAPa3yMEBAIOIIUX CaMOCTOSITEIBHOE
co3aanne PU3NYECKON MOJIEIH, aJICKBATHOM YCIIOBUSM 33/1a4H;

e TOHUMaHWE (PU3NYECKHX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTHYECKUX MPOLECCOB, NX BIUSHUS HAa OKPYKAIOILYIO
cpeny;

e OBJIAJICHUE METOJAaMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS WM IPOBEICHUS
bu3HUecKnX IKCIEPUMEHTOB, aHAllM3a M HUHTEpHpETanuu HHPOPMAIINH,
ONpeIeTIeHUsI TOCTOBEPHOCTHU MOJTYUYEHHOT'O Pe3yJIbTaTa;

e CO3JaHHUE YCJIOBUHU I Pa3BUTHUS YMEHUM MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JEATEIIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YypOBEHb) Ha ypOBHE CpEIHEro OoOIIero
oOpazoBanust orBoautTcs 136 yacos: B 10 kinacce — 68 yacoB (2 4yaca B HEIEIN0), B
11 xmacce — 68 yacos (2 yaca B HEZIEIO).

[Ipennaraemsiii B mporpamMme 1o (¢GU3NKE TMepeueHb J1ab0paTOpHBIX WU
MPAKTUYECKUX pPadOT SBISETCA PEKOMEHJOBAHHBIM, YUYWUTENh JIeNaeT BBIOOD
MPOBEJICHUSI JTa0OpaTOPHBIX PAabOT W OMBITOB C YYETOM WHIAMBUIyaTbHBIX
0COOCHHOCTEN 00yYarOIUXCSl.



COJAEPXXAHHUE OBYYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupozae. Hayunble METOIbl MO3HAHUSA OKPYXKArOLIETO
mupa. Ponb 3kcnepuMeHTa W TEOpUM B IPOLECCE TMO3HAHUS MPUPOIBL.
DKCnepuMeHT B (PU3HUKE.

MonenupoBanue ¢Gu3NUECKUX SBIEHUN U mpolieccoB. HaydHble TUIMOTE3HI.
duznyeckrue 3aKOHbI U TeOpUU. [ paHUIBI IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpyuHIUIT COOTBETCTBUSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHWM COBPEMEHHOM HAYYHOW KapTHUHBI
MHPA, B IPAKTUYECKON AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHajnoroBele U 1UQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABHKeHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema orcuéra. TpaekTopus.

[lepemernienue, CKOpocTh (CpeaHsisi CKOPOCTh, MIHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIBHOM TOYKH, UX MPOEKIMA HA OCHU CHCTEMBI KOOpJHHAT.
CrioxeHue nepeMeIeHA U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsMOJIMHEITHOE ABMKeHue. ['paduxu
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IYTH U MEPEMEIICHUs
MaTepualbHON TOUKHU OT BPEMEHHU.

CBoOoaHoe majieHue. Y ckopeHue cBoOOOHOTO TMajIeHHUS.

KpuBonuneitHoe  aBwkeHWe. [[BH>KEHHE  MaTepUabHOM  TOYKM IO
OKPY>KHOCTH C IIOCTOSTHHOM IO MOZYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEWHAS
ckopocTb. [lepron u yactora obpaienus. LleHTpocTpemMuTensHOE yCKOPEHUE.

TexHuueckne yCTpOWCTBA UM TMPAKTUUECKOE MPUMEHEHHE: CIUIOMETD,
JIBH>KECHUE CHAPSIJIOB, LICMHBIE U PEMEHHBIC MTEPEIAUH.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETA, WILTFOCTPALMS KMHEMATUYECKUX XapPaKTEPHUCTHUK
JIBUYKEHUS.

[IpeoOpazoBanue IBUKEHUM C UCIIOJIL30BAHUEM MPOCTHIX MEXAHU3MOB.

[TamieHre Ten B BO3/IyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGnronenue naBuxkeHUsi Tena, OPOIIEHHOro TMOJ YTJIOM K TOPHU30HTY U
TOPU3OHTAIBHO.



H3mepeHue yCcKopeHus CBOOOTHOTO ITaICHHUS.

Hamnpasnenne ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padomol

N3ydyeHne HEpaBHOMEPHOTO ABMKEHUS C LEIBK ONPEJECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY IYTSIMH, IPOMIAECHHBIMU TEJIOM 34
[IOCJIEAOBATEIIbHBIE PABHBIE MPOMEXKYTKH BpPEMEHHU IIPU PABHOYCKOPEHHOM
JIBUKECHUU C HAYAJIbHOU CKOPOCTBIO, PAaBHOUM HYJIIO.

N3ydeHue qBUKEHUS IapUKa B BA3KOW )KUIAKOCTH.

N3yyenne NBMXKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHOocuTenbHOCTH  ['aymmiies.  IlepBeii  3akoH  HproToHa.
HNHepuunanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HproToHa
JUIS. MaTepUAIbHOM TOYKH. TpeTuii 3akoH HproTOHA 111 MareprualibHbIX TOUYEK.

3akoH BcemHupHOro TiaroteHus. Cuma Tsxkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenus (moxosi, CKoibxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenne. Cuiia TpeHUs CKOJIbKEHHUS U cuia TpeHus: nokosi. Koadgduiment tpeHus.
Cuita conpoTHUBIIEHUS NTPU ABUKEHUH TEJIA B )KUAKOCTHU WM Ta3e.

[ToctynarenbHOE 1 BpaliaTelbHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT cCuiIbl OTHOCUTENBHO OCU BpameHusd. [liedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO TENA.

TexHu4yeckne yCTpOHMCTBA M NPAKTHUUECKOE IPUMEHEHUE: MOJAIINUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHME MacC B3aUMOJICH CTBYIOLIUX TE.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHue cul.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT AehopMaIiui.

Hesecomocts. Bec Tena npu yCKOpEeHHOM MObEME U TTaICHUN.

CpaBHEHME CUJI TPEHHS TTOKOS, KAYEHUSI U CKOJIb)KECHHSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Bupl paBHOBecHs.

Yuenuueckuti sxcnepumenm, 1abopamopHie pabomsl

Nzyuenne nBrxeHns OpycKa Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CUJI YIIPYIOCTH, BO3HHMKAKOIIMX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AchopMaIium.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOrO TeJd, HUMEKOLIETO OCh
BpALLCHUS.

Tema 3. 3akonwvt coxpanenus 6 Mexanuke

NMnynbec MarepuaibHOM TOUYKM (Tesa), CUCTEMbl MATE€PUAIbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHUE HUMITyJbCa TeNa. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE BUXKEHUE.

PaGota cuibl. MOIHOCT CHITBL.

Kunernueckas sHeprusi maTepualbHONW TOUYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOW SHEPTUU.

[ToreHuManbHas DHEprusl. [TorenunanbHas DHEPrus yIIPyTo
nepopMUpOBaHHOW  Tpy>KuHBI.  [loTeHIManbHAs  SHepruss Tena  BONU3U
MMOBEPXHOCTU 3EMIJIH.

[loreHuManbHblE U HENOTCHIMAIbHBIE  CHIIBL. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CHJI C HW3MEHEHHEM MEXAHUYECKOM JHEPIUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHrnueckrne yCTpOMCTBAa M IPAKTUUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
IIPYKUHHBIM [TUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCa.

PeakTuBHOE IBUKEHHUE.

[lepexona mOTEHIIMANTBHOM SHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3yyenne aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MAITHUKOB.

HccnenoBanue cBA3u pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEPTrHu
T€JIa Ha IIPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'YTa.

Paznea 3. MoJiekyasipHasi pU3MKa M TEPMOAUHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKON TEOPUH U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkeHue. duddysusa. Xapaktep IBUKEHUS U
B3aMMOJICHCTBHSl YacCTUI] BellecTBa. Mojenu CTpOEHUs Ta3oB, KUIAKOCTEH U
TBEPABIX TEJl U OOBSCHEHUE CBOKCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosekyll. KonnuectBo Benecrna. [locrosnnas ABorapo.

TemmmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temmneparyp
Llenbcus.



Mopens  uneanbHoro raza. OCHOBHOE  ypaBHEHHUE  MOJIEKYISIPHO-
KHHETUYECKONW TEOpUU HJealbHOro Tra3za. AOCOMIOTHas TemIepaTrypa Kak mepa
CpeHEH KWHETUYECKOW SHEPrMH TEIUIOBOrO ABHMXKEHHS dYactull rasa. l[llkama
temrieparyp KenbBuna. ['azoBbie 3akoHbI. YpaBHeHue MenneneeBa—Knaneipona.
3akoH JlanmbToHa. M30mpoiiecchl B UI€AIbBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mMpencTaBieHUE HU3OIMPOIIECCOB: HU30TEpPMa, H30X0pa,
n3obapa.

TexHrnueckne yCTpOMCTBA M IPAKTUUYECKOE IIPUMEHEHUE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OnbwIThI, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, GoTorpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHUM.

OmnbiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOT'O JIBHKEHUS.

Mogens onbita LlTepHa.

OnbITHI, JIOKA3bIBAIOIIHAE CYILLIECTBOBAaHUE MEXKMOJIEKYJISIPHOTO
B3aUMO/JICUCTBUS.

Mojienb, WITIOCTPUPYIOLAst TPUPOAY JIaBICHUS ra3a Ha CTEHKH COCy/1a.

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUA UJCAbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuti sxcnepumenm, 1abopamophvie pabomol

Onpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY ITapamMeTpaMu COCTOSIHUS Pa3peKEHHOT O
rasa.

Tema 2. Ocrogvl mepmoOuHaMuKuU

TepMmoauHamuueckas cucrteMa. BHYTpeHHss 3HEprusi TEpMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenus. KonnuecTBo Temnotel u paborta. BHyTpeHHss
DHEpPrus  OJHOATOMHOIO  HMACAIBHOrO  rasza.  Buasl  Temionepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIUA, U3IyUYCHHUE. Y IebHAs TEIUIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIUIOTHI ITpHU TEILIONEPEAAYE.

[lonsstue o0 ammabarHoMm mporiecce. IlepBBIM 3aKOH TEPMOIUHAMHKH.
[IpuMeHeHne MepBOro 3aKOHAa TEPMOJAMHAMHUKHM K H3omporeccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpatuMocTh mpo1eccoB B MPUPOJIE.

TeruioBbie  mamuHbl.  [IpuHIUIBI ~ JEHCTBUS — TEIUIOBBIX — MAallWH.
[IpeobpazoBanust ’HEpruM B TEIUIOBBIX MamuHaX. KoadduiumeHt mone3Horo
neiictBus TeroBoit Mamuubl. ukn KapHo m ero koadduimeHT moje3Horo
JEHCTBHSA. DKOJIOTHUeCKUe IPOOIEMbI TEIIOIHEPTETUKH.



TexHudyeckue yCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJIOUILHUK, KOHAUITMOHED.

Jlemoncmpayuu

V3MmeHeHrne BHYTpEHHEW SHEPTHH Tela TPU COBEPIIECHUU PAOOTHI: BHUIET
npoOKH W3 OYTBUIKM TOJA JCWCTBUEM CXKAaToro BO3[yXa, HarpeBanue »¢dupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUIC0IEMOHCTpaITus).

M3meHeHre BHY TPEHHEN SHEPTUH (TeMIepaTyphl) Tella Mpy TeIionepeaaye.

OnpiT MO anuabaTHOMY paCHIMPEHUIO BO3MyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Monenu napoBo# TypOWHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomsl

N3MmepeHune y1enbHON TEeII0EMKOCTH.

Tema 3. Aepecamnwie cocmonanusn eeuecmea. Dazoevie nepexoovl

[TapoobOpazoBanrie u koHneHcaiusa. Vcnapenue u kumneHue. AOCONIOTHas |
OTHOCUTEJIbHAS BJIAXHOCTh BO3AyXa. HacelmeHnHbld nap. YaenbHas TemioTa
napoo0Opa3zoBanusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. JXungkue kpuctamwibl. CoBpeMeHHble MaTepuanbl. llnaBieHue u
KpucTayu3anus. Y ienbHas TeruioTa miasienus. CyonuManus.

YpaBHEHHE TEIIOBOrO OaraHca.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJIYUYEHUSI COBPEMEHHBIX MAaTEpUAIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MMAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenve HarpeBanus 1 TIaBICHUS KPUCTAITUYECKOTO BEIIeCTBA.

JleMoHcTpalus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

W3mepeHne OTHOCUTENBHOM BIAKHOCTH BO3IyXa.

Pa3znea 4. DuekrpoguHamMuka
Tema 1. dnekmpocmamuka
OJeKTpu3aums Tel. OJNEKTpUYECKMM 3apsia. JlBa BHAAa JIIEKTPUYECKUX

3apsiioB. [IpOBOJHUKH, JMAJICKTPUKHA M IOJYIPOBOJHUKH. 3aKOH COXPaHCHHS
AIIEKTPHUYECKOTO 3apsiia.

B3anmonericteue 3apanoB. 3akoH Kynona. TodeuHbli d5eKTpUYECKAN 3aps .
OnekTpudeckoe rmnone. Hanpsok€HHOCTH  dnekTpuueckoro noiisd.  [IpuHnmn



CYyNEPIO3ULMH DIECKTPUUYECKUX MOJieh. JIMHUM HanpssKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaGora cunm  amektpocratuueckoro  mons.  [lotenmman.  PasHOCTh
nmoTeHuuanoB. [IpOBOJIHMKM W JUAIEKTPUKUA B JIIEKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas MpOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHJEHCaTopa.

TexHruueckrne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
DIIEKTPOMETP, DJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB,
KOHJEHCATOp, KOIMMUPOBAIBHBIN annapar, CTPyHMHbBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOKUCTBO U IPUHLIMI JEUCTBUSI DIEKTPOMETPA.

B3anmopencTBue Ha3JIeKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3apSIKEHHBIX TElL.

[IpOBOHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DIleKTpocTaTuyecKas 3alluTa.

JIM3IIEKTPUKY B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUUJIOCKOTO KOHAEHCAaTopa OT IUIOWAIx
IJIACTUH, PACCTOSIHUSA MEXy HUMH U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCcaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopHie pabomol

N3Mmepenune 351eKTpOEMKOCTH KOHIEHCAaTopa.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIOBUSA CYUIECTBOBAHMUS AJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma jyis yyacTka Iern.

DJIEKTPUYECKOE COMNPOTHUBJIEHUE. YIETbHOE COIMNPOTUBIICHHE BEILECTBA.
[TocnenoBarenbHOE, MapAILIEIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.

PaGora osnektpuueckoro Toka. 3akoH Jxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DIIeKTPOJBWKYIIAsl CUJIa U BHYTPEHHEE CONPOTHBIIEHUE HCTOYHUKA TOKA.
3akon Oma /17151 TOJIHOM (3aMKHYTO#) 3ekTpruyeckoit renu. KopoTkoe 3aMbikaHueE.

DJIEKTpOHHAasT ~ NPOBOJMMOCTh  TBEPABIX  METAIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHHS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKMY. CobcTBenHas u MpUMecHast IPOBOJIUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHuKOBbIE TPUOOPHI.

DJIeKTpUYECKU TOK B  pacTBOpax U  pacijiaBax  d3JIEKTPOJIUTOB.
DJIEKTPOJIUTUYECKAS AUCCOLUALUA. DIEKTPOIH3.



DJIEKTpUUECKU TOK B razax. CaMOCTOATENIbHBIH M HECAaMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHuyeckue yCTpOWCTBA U TMPAKTHUYECKOE MPUMEHEHUE: aMIIepMETp,
BOJITMETP, pEOCTaT, HWCTOYHUKU TOKA, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIIPOBOTHUKOBBIN U0/, TATbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIPSIAKEHHUS.

3aBUCUMOCTh COINPOTUBJICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI,
IUJIOIIA/IM MTONIEPEYHOr0 CEYEHUSl U MaTepHala.

CwmeniaHHOE COeTMHEHUE IPOBOHUKOB.

[Ipsamoe wW3MepeHHe »dIEKTPOABUXKyLled cuibl. KopoTkoe 3amblkaHue
rajgbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBICHHUS.

3aBUCUMOCTbH COMPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB BIEKTPOIIUTOB.

HckpoBoli pa3psia ¥ TPOBOAUMOCTD BO3AyXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JINOA.

Yuenuueckuti sxcnepumenm, nabopamopHie pabomol

N3yueHne cMemaHHOTO COEANHEHUS PE3UCTOPOB.

W3mepeHune 31eKTpOABUKYIIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGmronenue snekrponusa.

MexnpeamMerHblie CBA3U

Nzyuenne kypca gusuku 6a3oBoro ypoBHsa B 10 kiacce OCYIIECTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcamMud MaTeMaTuKH,
OMOJI0THH, XUMUH, T€OrpaQUH U TEXHOJIOTHH.

Medsicnpeomemnvle nonamus, CBsI3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBIEHUE, HAy4YHbIH (akT, rumote3a, (u3Mveckas BETUYMHA, 3aKOH,
Teopusi, HAOJIOICHHE, SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHUE CHUCTEMBl ypaBHEHUM, JHUHEHHas QyHKIUA,
napaboia, runep6oia, ux rpaduku U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUH:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKINH HA OCU KOOPANHAT, CIIOKEHHE BEKTOPOB.

buonoeusa: mexannueckoe NBWKEHHE B KMBOW mpupoze, auddysus, ocMoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIayH, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SBICHUS B )KMBOU IIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEI[ECTBA, MOJSIPHAsE Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TEIN, KUAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAIUIOB, AJIEKTPOJMTHYECKAs IUCCOLMALMs,
rajabBaHHKA.

l'eoepaghus: BMaXXHOCTH BO3yXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeodOpa3zoBaHUE JBUKEHHUI C HUCIOIH30BAHUEM MEXaHU3MOB,
YYET TPEHUsSI B TEXHUKE, MOAIUIMIIHUKH, WCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET W ApYrue), IABUTATENlb BHYTPEHHETO
cropanusi, maposas TypOuHa, OBITOBOW XOJOJAWIBHUK, KOHIUITMOHED, TEXHOJIOTUU
[IOJy4YEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATepUalaoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE AJIEKTPOIpPHOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC puoOOPHI,
AJIEKTPOOCBETUTENbHBIEC TPUOOPHI, TATbBAHUKA.

11 KVIACC

Paznea 4. DnexkrpoguHamMuka

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocrositHHbIE ~ MarHuThl.  B3auMOJEMCTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrtop marmuTHOM uWHAyKuMW. l[IpuHuomn cynepro3uuuu
MarHUTHBIX TOJEH. JIMHUM MarHUTHOW WHAYKUWW. KapTuHa JTUHWI MarHUTHOM
WHYKIIUH T0JISI HOCTOSSHHBIX MAarHUTOB.

MarautHoe 1I07€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAH
MAarHUTHOI'O TMOJS JUIMHHOTO MNPSIMOTO IPOBOJHHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicrBre mpoBOJHUKOB €
TOKOM.

Cuiia AMmnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuua JlopeHiia, €€ MOIyJIb U HalpaBJieHUE. [[BUKEHUE 3apsIAKEHHON YaCTULIbI
B OJHOPOJHOM MarHuTHOM Moje. Pabora cubl JlopeHma.

SIBneHue 2aeKTpOMarHUTHOM WHAYKIUU. [loTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJIEKTPOJABIKYIIAsA CHIa MHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Papanest.

BuxpeBoe snekTpuueckoe mnojie. DJIEKTPOABIKYIIAs CHJIa WHIAYKIHWH B
IIPOBOJHUKE, JBUXKYILIEMCS IIOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  fIBJI€HME CAMOMHAYKLUHMH. OJIEKTPOJABIKYIIas CHJla
CaMOMHIYKIIHH.

DHeprusi MarHUuTHOTO TOJIsI KATYIIKU C TOKOM.

DJIEKTpOMarHUTHOE TOJIE.

TexHU4YecKne YCTpocTBa M MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE
MAarHdThl, BJEKTPOMArHUTHI, DJIEKTPOABUrATENb, YCKOPUTEIH 3JIEMEHTApHBIX
YacTHI], THAYKIMOHHAS M1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JEKTPOHHOI'O MyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIMY MarHUTHOTO MOJISL.

B3aumopericTBue 1ByX IMPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

JerictBue cuiibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBiieHME PIEKTPOMArHUTHOW UHIAYKIIUH.

[IpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABHXKYIIEH CHUJIbI MHAYKIHUHU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O TIOTOKA.

SIBneHne CaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3ydyeHne MarHuTHOIO MOJISL KaTyIIKU C TOKOM.

HccnenoBanue 1eWCTBHS MTOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS SI1EKTPOMAarHUTHON MHIYKIHH.

Paspnen 5. Kosie0aHus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble KoJ1e0anus

Konebarenpuas  cucrema. (CB0OOOIHBIE  MEXaHHMYECKHE  KOJICOaHUS.
["apmonmnueckue kosieOanus. Ilepuon, yacrora, ammuutyna u ¢aza KojeOaHUM.
[Tpy>kuHHBII MasTHUK. MaTemMaTUYeCKUd MasTHUK. YpaBHEHHE TapMOHHYECKUX
kojebanuid. [IpeBpailienre sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebatenbupiii koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATTbHOM KOJEOATeTbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHUYECKUMH H
ANEKTPOMArHUTHbIMU KosieOaHusiMu. Dopmyna TomcoHa. 3akOH COXpaHEHHS
SHEPrUy B UJICAUTHBHOM KO0JIEOATEIIbHOM KOHTYPE.

[IpencraBnenue o 3aTyXamMMUX KoJeOaHUSX. BbIHYKIE€HHbIE MEXaHUYECKUE
kojebanus. Pesonanc. BolHyKI€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennblii  TOK. CUHYCOMTANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI'0 TOKa. AMIUIMTYJHOE€ W JEUCTBYIOLIEE 3HAYEHHE CUJIbl TOKa H
HaNPSHKEHUS.

Tpanchopmatop. [IponsBoAcTBO, Mepeaada U MOTPEOICHUE IIEKTPUUECKOM
SHEPruu. DKOJOIMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEIHEBHOM )KU3HU.

TexHu4yeckne yCTpOMCTBa M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, JIMHUH 3JIEKTPOIEepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTENbHON CHUCTEMBbl (MPYXKUHHBIA WA
MaTeMaTU4YEeCKUN MasITHUK ).



Habmronenue 3aTyxaromux KoieOaHui.

HccnenoBanue CBOMCTB BHIHYXKICHHBIX KOJIEOaHUH.

HabGmronenue pe3oHnanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIEC KOJICOaHMSI.

OcuumnorpaMmsl (3aBUCUMOCTH CUJIbI TOKA U HAIPSKEHUS! OT BPEMEHH ) JIJIst
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEAOBAaTEIbHOM COCIMHEHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOpa.

Mogenb JIUHUY 3JIEKTPOoNepeIayn.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPUOIa MAIBIX KOJ€OAHU Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MAaccChl rpy3a.

HccnenoBanue TMEpEeMEHHOTO TOKa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60IHbL

Mexanuyeckue BOJIHBI, YcinoBHs pactpoctpanHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHUsi M JUIMHA BOJHBI. llomepeuHble M MPOJOJIbHBIE BOJIHBI.
Nurepdepenius u nudpakiims MeXaHUIECKUX BOJH.

3Byk. CxopocTts 3ByKa. ' poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS W3JIYyUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomaruutHoi BosiHe. CBOKCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHUE, MPEIOMIICHHE, TTOJISIpU3aIius, audpakiius,
unTepdepenins. CKOpoCcTh IJIEKTPOMArHUTHBIX BOJIH.

[[Ikana 37€KTPOMAarHUTHBIX BOJIH. [IpUMeHEHHE 3E€KTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMIBI PAAUOCBS3U U TENEBUICHUS. Pagnonokarusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHu4yecKkne YCTpOHCTBA W MPAKTHUUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTUKAa B TEXHUKE M MEOULUHE, paaap,
paaronpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTpaHEHHE MOMEPEYHBIX U TIPOJOJIBHBIX BOJIH.

Konebmromeecst Teno Kak MCTOYHUK 3BYKA.

Habmronenue oTpaskeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHiuu u qudpakiini MEXaHUMIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtonenve CBSI3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOW H
4acTOTOM KoJieOaHuM.



HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJIH: OTpaKeHUE,
pesIOMIICHHE, TTOJIsIpU3aIius, Tudpaxiys, UHTepQepeHITHS.

Tema 3. Onmuxa

['eomerpuueckas ontuka. IIpsMonuHENHOE pacnpoCTpaHEHHE CBETa B
onHopoaHou cpeae. JIyu cBera. ToueuHbIl HCTOYHHUK CBETA.

OTtpaxenue cBerta. 3aKOHBI OTpakeHUs cBera. [locTpoeHune n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomenue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIOTHBIN MMOKa3aTeNb
npenomieHus. llonHoe BHyTpeHHee oTpaxeHnue. lIpenenpHbIi yroja IOIHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CiioxHbIN cocTaB Oenoro ceera. LBer.

ColOuparompe W pacceuBamIue JHH3BL. ToHkas JuH3a. DOKyCHOE
paccTosiHME M ONTHYeCKas cuia TOHKOM JuH3bL. [locTpoenue m3oOpakeHuil B
coOuparonux U pacceuBaromux auH3ax. GopMmyna TOHKOW JIMH3BI. YBEIWYCHHE,
JlaBaeMoe JIMH30MH.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. HWutepdepenmms cBera. KorepeHTHbIE WMCTOYHUKHU.
VYcnoBust HaOMIOAEHUST MaKCHMYMOB M MHHUMYMOB B HMHTEpP(GEPEHIIMOHHON
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hubpakuus ceeta. JudpakinumoHHas pemerka. Y ciaoBHe HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IpU MaJ€HUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHrnueckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIia,
doToanmapaT, NPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsAMONMHEHHOE pacOpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
OnTuueckue npuoOopsI.

[TonHoe BHYTpeHHEE oTpaxkeHne. MoJienb CBETOBOIA.

HccnenoBanue cBOCTB M300pakeHU B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKOMNa.

Hab6mronenue unrep pepeHiiuu cBeTa.

Hab6mronenue nudpakuum cBera.

HabGmronenue nucnepcun cBera.

[TonyuyeHune crieKTpa ¢ TOMOMIBIO IPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbI0 TUGPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusauu cBeTa.

Yuenuueckuti sxcnepumenm, 1abopamopHie pabomol



N3MmepeHnne nokazaressi npeJoMIICHHUS CTEKJIA.
HccnenoBanue cBOCTB M300pakeHM B JIMH3AX.
Habmtonenue nqucnepcun cBeTa.

Paszznen 6. OcHOBBI cIeMAIbHON TEOPUH OTHOCUT CJIBHOCTH
I'panuipl TPUMEHUMOCTHM  KJACCMYECKOW  MexaHuku.  [loctynartsl
CIELUAIbHOM TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEWHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH U COKpAILlCHUE
JUTUHBI.
OHEPrus ¥ UMILYJIbC PEISITABUCTCKON YaCTUIIBI.

CBs3b MAacChl ¢ DHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOW YaCTULBI. DHEPIUs
MOKOS.

Pazgea 7. KBanroBasi pusuka
Tema 1. dnemenmol KEAHM OGO ONMUKU
®oronsl. opmyna [Inanka cBs3u sHEpruM (HOTOHA C €r0 YACTOTOU. DHEPTHUsl
U UMITYJIbC (POTOHA.
OtkpeiTe u uccineaoBanue poroddpdexra. Onbitel A. I'. CToneroBa. 3aK0HbBI
dotorddexra. Ypasuenue DunimreiiHa mans gorodddexra. «KpacHas rpanuiiay

dboTodrddekTa.

Jasnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE JECUCTBUE CBETA.

TexHudyeckue yCTpoHCTBa M MPAKTUYECKOE NPHUMEHEHHE: (POTOIIEMEHT,
dboTomaTYNK, COTHEUHass Oarapesi, CBETOIHOI.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETo (hoTodddexra.

Ceronuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnbiTel Pezepdopma mo paccesHuro o -4acTHIL.
[Inanerapnas moxaens atoma. Iloctymarel bopa. MsnmydeHue M ToOTJIOIIEHHE
(OTOHOB MpHU TEpPEeXojJie aToMa C OJHOT'O0 YPOBHS YHEPruM Ha Apyroil. Bumapl
cnekTpoB. CIIEKTp ypOBHEHN SHEPrUU aToMa BOJIOPO/IaA.

BomnHoBsie cBoricTBa yactull. Bonubl ne bpoins. KopryckynsapHo-BOJIHOBOM
Ty aJTU3M.

CHNOHTaHHOE U BBIHYXKJEHHOE U3ITyYeHHE.

TexHu4yeckue yCTpOMCTBa W NPAKTHYECKOE NPUMEHEHHE: CIEKTPaTbHbBIN
aHayM3 (CIEeKTPOCKOM), J1a3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mopens omnbita Pesepdopa.

Omnpenenenue AJIMHBI BOJIHBI JIa3epa.

Habmronenve nuHeH4aThIX CIIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

Habmronenne nuHeiiuaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
pamnoaktuBHOocTH.  OmbiTel  Pesepdopma 1o ompeneneHuio  cocTaBa
pagnoakTuBHOrO wm3inydenus. CBoiictBa anb(da-, OeTa-, TramMMa-u3TydCHHUS.
BrnusiHue paag0akKTUBHOCTH Ha JKUBbBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. Hyknonnas mopmens siapa [eiizenOepra—
WBanenko. 3apsan sapa. MaccoBoe uucio siapa. M30Torsbl.

Anbda-pacnan. ODIEKTpPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4yeHue. 3aKOH PaJuoaKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledekT Maccsl sapa.

S nepubie peakuuu. JlesieHue U CUHTE3 SIEP.

Anepubiit peaktop. Tepmosinepubiii cuHTe3. [IpoOieMbl U MEPCIIEKTUBBI
AJIEPHOM YHEPTEeTUKU. DKOJOTUUECKUE aCIIEKTHI AIEPHON SHEPTE€TUKH.

DnieMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

MeTtoib1 HAOMIOIEHUS U PETUCTPAIIMN DJIIEMEHTAPHBIX YaCTHII.

®dyHnameHTaIbHbIe B3auMOeCcTBHs. EMMHCTBO pr3ndeckoi KapTUHBI MUPA.

TexHrnueckre yCTpoWCTBa U NMPAKTUYECKOE ITPUMEHEHHUE: JTI03UMETP, Kamepa
Bunbcona, simepHblil peaktop, aroMHas 6omoa.

Jlemoncmpayuu

CUY€TYynK MOHU3UPYIOIINX YACTHILI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanue TpeKoB 4acTuil (10 TOTOBBIM GoTorpadusim).

Paspnen 8. Di1eMeHTBI aCTPOHOMMHU M ACTPOPU3UKHU

Otansl pa3BUTHA aCTpOHOMHUH. [ IpuKIiIamHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHMH.

Bupa 3Bé3nHoro nHeba. Co3Be3nusi, SpKue 3BE3/IbI, IJIAHETHI, UX BUIUMOE
JIBUKEHUE.

ConHeynas cucrema.

Cosnne. ConHeuHas akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3I.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMmma «CHEeKTpallbHbIM Kjacc —
CBETUMOCTBY». 3BE3Abl TJIABHOM NOCIEAOBATEIbHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3] IJIaBHOW MOCIEI0BAaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3B€311. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Botounu CollHIA U
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I['anaktuka. Ilonoxxkenue u apuwkenue CoJiHIIA B
["amaktuke. Tunbl ranakTuk. Paguoramaktukyu U kBa3zapel. YEpHbBIE NBIPHI B SIpax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa661a. Pazberanue rajakTuk.
Teopust bonbioro B3peiBa. PemMkTOBOE M3MyUYeHUE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Habmtonenns HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHHEM KOMITBIOTEPHBIX
MPUIOKEHUHN 711 OTIPEICICHUS TTOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBbIE cO3Be3usi CeBEpHOro MOTyIIapus U IPKUE 3BE3/bI.

Habmronenus B Teneckon Jlynsl, mianer, Mieunoro [lyTu.

O6o0maromniee NOBTOPEHNE

Pons ¢usnku ©w acTpoHOMHM B DKOHOMHMYECKOH, TEXHOJOTHYECCKOM,
COIIMAIILHOM M 3TUYECKOU chepax NesTeNbHOCTH YEJIOBEKa, POJIb U MECTO (U3HKHU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHUHE MUPA, POIb (PU3NUECKON TEOpHH
B (OpPMHUpPOBAHUU TMPEJCTaBICHU O (GU3HUECKOM KapTUHE MHpPa, MECTO
bu3nyueckol KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUI O IIPUPOJIE.

MexnpeamMerHblie CBA3U

Nzyuenne kypca gusuku 6a30Boro ypoBHsa B 11 kiacce oCyIIECTBISIETCS C
YYETOM COJIEPIKATENBHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHM MAaTEMAaTHKH,
OMOJI0THH, XUMUH, T€OrpaQUH U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYyYHOT'O
MO3HAHUS: SIBIEHUE, HAy4YHbIH (akT, rumnote3a, (u3Mveckas BETUYMHA, 3aKOH,
Teopusl, HAOJIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKHUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPbl MU MX IPOEKIMU HA OCHU KOOPAUHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (DPYHKIUH, MPU3HAKK TOJ00US TPEYTrOJbHUKOB,
orpeeNieHr e III0MIAU TUIOCKUX (uryp u oobéma Ted.

buonoeusa: »snekTpuueckue SABIECHUS B JKMBOM MpUPOJE, KoJeOaTelbHbIC
JIBUKEHUS B )KMBOW MPUPOJIC, ONITUYECKUE SIBIICHHUS B )KUBOW MPUPOJIE, ACHCTBUE
paauanuy Ha KUBbIE OPTaHU3MBbI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIINYECKAsT CTPYKTYpa TBEPAbIX
TEJNI, MEXaHU3Mbl OOpa30BaHUA KPUCTALUIMYECKOW PEIIETKH, CIEeKTPATbHbBIN
aHaJIN3.



l'eoepagpusi:  MarHuTHBIE TIOJFOCA 3€MJIM, 3aJie)Kd  MArHUTHBIX DY/,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, IIPEACKAa3aHUE 3eMIICTPSICCHUM.

Texnonoeus: JMHUAM DIIEKTPOIEPEIady, TEHEPATOpP TMEPEMEHHOTO TOKa,
AJIEKTPOJABUTATENb, WHIYKIMOHHAS M€Yb, pajaap, pPaauoNpUEMHHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, MPOCKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
cosiHe4Hast Oarapes.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeaMera «®u3ukay Ha YpPOBHE CpPEIHETO OOIIero
obOpazoBaHus (0a30BBIH YPOBEHB) JOKHO OOECIICUUTh JTOCTHIKEHHE CICTYIOITUX
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUSI yueOHOro npeaMera « Du3uKa» JT0JKHbI
OTpakaThb T'OTOBHOCTh M CHOCOOHOCTh OOy4YarouIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIMOHHBIM IEHHOCTSIM POCCUUCKOTO OOIEeCTBa, PaCHIMPEHHE >KMU3HEHHOTO
OTbITAa U OMbITA JAEATEILHOCTH B MPOIIECCEe peai3allii OCHOBHBIX HaIPaBIICHUM
BOCIUTATENIbHON JESITENbHOCTH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCKOr0 BOCIIUTAHUS ¢

c(OpMHUPOBAHHOCTH IPAKIAHCKOMN MO3ULIUK 00YUarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJIeHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAULHUOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTUYECKUX H
JIEMOKpaTUYECKUX 1IEHHOCTEMH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX T'PAKIAHCKOIO
oOl1ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aUMOJICHCTBOBATh C COIMATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSAMHU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM J1EATEIHHOCTH;

2) NAaTPUOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTH poccuiickoi IPaKIAHCKON UJEHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUAM
POCCUICKHUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OILICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JEeSITeIbHOCTU YUEHOTO;

OCO3HaHHUE JIMYHOI'0 BKJIa/1a B MOCTPOCHHUE yCTOMUMUBOIO OyaylIEro;

4) 3¢TeTHYeCKOT0 BOCIIUTAHNS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi SCTETUKY HAyYHOTO TBOPUECTBA,
npucyuiero Gu3n4ecKoil HayKe;



5) TPy10BOT0 BOCIIMTAHUS:

WHTEPEC K paznu4HbiM cdepaM mpoeCcCHOHATLHON NESITebHOCTH, B TOM
YHCIIEe CBSI3aHHBIM C (PU3MUKOUM U TEXHUKON, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOP
Oynyiieit npodeccuu U peann3oBbeIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHbI,

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSKEHUH BCEH KU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH IKOJOTHUECKONW KYJIbTYPBI, OCO3HAHHE TJI0OATHLHOTO
XapakTepa HKOJOTUUECKUX PooIieM;

TUIAHUPOBAHUE M OCYLIECTBIIEHUE ICUCTBUN B OKPYIKAIOIIEH CPEJIC HA OCHOBE
3HaHUs LEJIEN yCTOMYUBOTO PA3BUTHS YEIIOBEUYECTBA,

pacuiMpeHue OmbITa JEITEIbHOCTH 3KOJOTMYECKON HANpaBIIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUM 10 (PHU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOM JAESATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHHs]  (PU3MKKM  OCYHICCTBIISITH  MPOEKTHYI0O W HUCCIEN0BATEIhCKYIO
NEeSATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/ibHbIe YHUBepPCAIbHbIE yUeOHbIE el CTBHSA
Ba3oBble joruveckue aeiicTBUs:
CaMOCTOSITETbHO  (DOpMyNIUpOBaTH W aKTyaJW3UpOBaTh  MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENeNsATh IENU JCATEIBHOCTH, 3aJaBaTh NapaMeTpbl M KPUTCPHH UX
JTOCTHKCHUS,
BBISIBIISITh ~ 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B  pacCMaTPUBACMBbIX
(U3UUECKUX SBICHUSX;
pa3pabareiBaTh IUIaH PEHISHHS MPOOJIEMBbI C YYETOM aHAU3a WMEIOIIHXCS
MaTepHaTbHBIX U HEMATEPUATLHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JACATEIHHOCTD, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
IeJISIM, OI[CHUBATh PUCKU TTOCIICICTBUI IS TEIbHOCTH;
KOODJMHUPOBATh W  BBINOJHATH pPabOTy B  YCIOBUSIX  PEAITbHOTO,
BUPTYaJIHHOTO 1 KOMOMHHPOBAHHOT'O B3aUMOICHCTBHS;
Pa3BHBATH KPEATUBHOE MBINIJICHUE MPH PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble ncciiefoBaTebcKue JAeii CTBUS:
BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KJIFOYEBBIMH TOHSATHSIMH W METOJAMU
du3nyecKoii HayKu;



BJIQ/ICTh HAaBBIKAMH Y4EOHO-MCCIIEI0BATENIHCKON U TIPOCKTHOM JEATEeIHbHOCTH
B 0051acTH (PU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOHCKY
METOJIOB PEMICHUs 3a7a4 (PU3NYECKOr0 COJEp KaHUS, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BJIQJIETh BHJAMU JCSITEIBHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpETallui, MPeoOpa30OBaHUI0 W TMPUMEHEHUI0 B PA3IUYHBIX YYEOHBIX
CUTYaIlUAX, B TOM YU CIIE TIPU CO3/IaHUU yUEOHBIX MPOCKTOB B 00J1aCTH (HU3HKU;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJlUM3UpOBaTh 3ajauvy,
BBIJIBUTATh TUNOTE3y €€ pElIeHHs, HaXOAUTh apryMEHTHI IS JOKa3aTelbCTBa
CBOMX yTBEPKIICHUI, 3a]1aBaTh apaMeTPhbl K KPUTEPUU PEILICHNUS,

aHAJIM3WPOBATh TIOJYYEHHBIE B XOJE PpEUICHUS 3aJa4d  Pe3yJbTaThl,
KPUTUYECKH OIIEHUBATh MX JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YUCIIE TIPU U3YyUYeHUU QU3HKY;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCHTh 3HaHUs 1O (U3MKE B MPAKTUYECKYIO 00IacTh
KU3ZHEJCATEIHbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOAXO/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33]1a4H, TOMYCKAIOIUE ATbTEPHATUBHBIC PEIICHHUS.

Pabora c undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJNy4YeHUS] MH(POpMaNUU (PU3NYECKOTO COJNIEpKaHUS U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATh TIOUCK, aHAIU3,
CUCTEMaTH3aIllMI0 W HMHTEPHpETAlui0 UHGOPMAIMK Pa3IU4YHBIX BHJIOB U (HopM
IIPEJICTABIICHUS;

OILICHUBATh JI0CTOBEPHOCTH MH(DOPMAITUH;

UCIOJIb30BaTh  CpeACTBa HMHGOPMAIIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3aIMOHHBIX
3amad ¢ COONOJIeHHEM TpeOOBaHUI DJPrOHOMUKH, TEXHUKH O€30macHOCTH,
TUTUEHBI, PECYpCOCOEpPEKEHHsS, TIPABOBBIX W  OJTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MMacCHOCTH;

CO3/IaBaTh TEKCTHI (PU3UYECKOTO COACPKAHHWS B PA3IMUHBIX (opMmaTax C
y4€TOM Ha3Ha4YeHUs MH(GOPMAIIMH U 1IeJIEBON ayJAUTOPUH, BHIOUPAS ONTUMAIbHYIO
dbopMy TIpecTaBIeHUs U BU3Y AJTA3AIIHH.

KoMMyHUKaTHBHBIEC YyHUBepPCcaJIbHbIe y4eOHbIe /1eii CTBUSL:
OCYIIECTBJISATh OOIIEHNE HA ypOoKaxX (PU3UKU U BO BHEYPOUHOU J1€ATETbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallUd M  CMArYaTh
KOH(DJIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIArarb CBOK) TOUKY 3PEHHUSI C HUCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

MIOHUMAaTh M MCIOJb30BaTh MPEUMMYIIECTBA KOMAaHJIHOW M WHIUBUIYaTbHOU
paboTHhI;

BBHIOMpAaTh TEMATHKy W METOJIbI COBMECTHBIX ACHCTBUHA C y4ETOM OOIIHMX
MHTEPECOB U BO3MOYKHOCTEN KaXKJ0TO YJICHA KOJUIEKTUBA,

MPUHUMATh  II€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH WU
KOOPJAWMHHUPOBATh JCHUCTBHUS MO €€ IOCTHXKECHHUIO: COCTABJISATH IUIAH JIEHCTBHM,
pacupeneNsaTh POl ¢ Y4éTOM MHEHHMH YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM PabOTHI;

OIICHHMBATh Kaye€CTBO CBOETro BKJIaJa W KaXIOI0 Y4YaCTHHKAa KOMaHIbl B
OOIIMI pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npejjiaraTh HOBBIE IIPOEKTHI, OIICHUBATh HJEM C IO3WLMU HOBH3HBI,
OPUTHUHAJIbHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISATh TMO3UTHBHOE CTPATETMYECKOE IMIOBEACHHUE B Pa3JIMYHBIX
CUTYAITUX, TIPOSBIIATH TBOPUYECTBO U BOOOpaKeHHE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHble 1elCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIbHYIO NIEATENBHOCTh B 00JIaCTU
GU3UKM W aCTPOHOMHH, BBIABIISITE MPOOJEMbl, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 334U,

CaAMOCTOSITEIbHO COCTaBIIATh IUIAaH PEUIEHUS PACUETHBIX M KAaYeCTBEHHBIX
3aJa4, IJIaH BBIIIOJIHEHUS IPAKTUYECKON pabOThl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUSIM;

paclupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX PEANOUYTEHHI;

JieNlaTh  OCO3HAHHBIA BBIOOP, AapryMEHTHpOBaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIMLUMUA B 00JIacTU
(U3HMKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIM U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIBLHBIN HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyal[MsIM, BHOCUTb KOPPEKTHUBBI B ACSTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJQ/JI€Th  HABbIKAMHM  IIO3HABATEIbHOM  pediiekCMM  Kak  OCO3HaHHUA
COBEpUIAEMBIX JEHCTBUA M MBICIHUTEIbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAaHU;

UCIOJIb30BaTh NPUEMBI peIeKCUH I OUEHKH CUTYalluH, BHIOOpAa BEPHOIO
pelleHus;



yMETh OIICHMBAaTh PUCKM M CBOEBPEMEHHO IPUHUMATH PEIICHUS [0 HUX
CHU)KCHHIO;

NPUHAMATh MOTHBBI W apryMEHTBl JPYTrHX IpH aHaIW3e pPe3yIbTaToB
NeSITENIbHOCTH;

MpPUHUMATh ce0s1, TOHUMAasi CBOM HEOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTrHX IpU aHAIM3e pPe3yIbTaTOB
NESITENIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JIPYTHX HA OIIUOKH.

B mporiecce mocTkeHUS TUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS IMPOTPAMMBbI
no ¢Gu3MKEe A YPOBHSA CcpeaHero ooOmero oOpa3oBaHUs y OO0ydYarolIuXcCs
COBEPIIEHCTBYETCS HYMOITMOHAIILHBIN HUHTEIIIEKT, TP eJII0Iar afo I i
chOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIFOUYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIlpaBICHUS pa3BUTHS COOCTBEHHON dMOIMOHAILHOUN cephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETyJIUPOBAHUSI, BKJIIOYAIONIETO0 CaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBAThCS K
AMOIMOHATIBLHBIM U3MEHECHHSM U MPOSBIATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIUU, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHKEHHUIO IeTTU U
yCcrexy, ONTHMHU3M, WHUIMATUBHOCTh, YMEHHUE JCWCTBOBATh HCXOJsS W3 CBOUX
BO3MOKHOCTEM;

HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh SMOIMOHAIIBHOE COCTOSTHUE
JIPYTUX, Y4YWUTHIBATH €r0 TMPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOAbMU, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIbTATBI

K koHuy oOyuenuss B 10 kjacce npeiMeTHble pe3yJibTaThl Ha 0a30BOM
YPOBHE JTOJIKHBI OTPaXXaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIMIUXCSl YMEHUI:

JIEeMOHCTPUPOBAaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOM HAy4YHOM KAPTHHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B PAKTUYECKOMN AEATENbHOCTH JIIOJIEH;

YUUTBHIBATh T'PAHULBI TPUMEHEHUS U3YUYCHHBIX (PU3UUECKUX MOJETEH:
MaTepuagbHas TOYKA, HHEpLHAIbHAs CUCTEMa OTCUETa, a0COIIOTHO TBEPAOE TEIIO,
WJICATbHBIN T'a3, MOJAEIIH CTPOEHUS Ta30B, XXKUAKOCTEN U TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUUECKUIA 3apsij PH pelieHnH (pU3MUecKuX 3a1ad;

pacrio3HaBaTh (pU3MUYECKUE SBICHUS (IIPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHKHU, MOJEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHHMs BEIECTBA U



ANIEKTPOJAMHAMUKU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MOPSIMOJIMHEHHOE
JBUKCHHE, CBOOOTHOE TAJCHWE TN, ABM)KEHHE 10 OKPY)KHOCTH, WHEPIHS,
B3anMoJieiicTBre Tel, nuddy3usi, OpOyHOBCKOE TBUIKEHUE, CTPOCHHE KUIKOCTEH
U TBEPJIBIX TEJ, ”3BMEHEHNE 00bEMA TeN MPU HArpeBaHUM (OXJIaXKIACHUH ), TEIJIOBOE
paBHOBECHE, UCIApPEHUE, KOHACHCAWs, IUIABICHUE, KPUCTAUIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBILIECHUE JABICHUS I'a3a NPHU €ro HarpeBaHUU B 3aKPHITOM
cocylle, CBS3b MEXAYy I[apaMeTpaMH COCTOSHHMSI Ta3a B HM30IPOLECcCaXx,
AIIEKTPU3ALIMS TEN, B3aUMOJICHCTBUE 3apsI/IOB;

ONMCHIBAaTh MEXAHUYECKOE JBUKEHUE, UCTOJNb3Yysl (U3MUECKUE BEITUYHHBI:
KOOpAWHATa, IyTbh, IEPEMEIIECHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Ja, KUHETUYECKasi YHEPrusi, MOTCHIMAIbHAs SHEPrUsi, MeXaHu4yecKas
paboTa, MexaHW4yecKas MOIIHOCTh; TMPU OMUCAHUU TIPABWIBHO TPAKTOBATH
(bu3HUeCKUl CMBICT HCIOJIb3YEMbIX BEIWYUH, MX OOO3HAYEHUS U EIUHUIIBI,
HAXOJUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BETUYHHY C JIPYTUMH
BEJIMYMHAMU,;

ONMUCHIBaTh H3YYEHHbIC TEIUIOBBIE CBOWMCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONB3Yysl (M3MYECKHEe BETWYHMHBI: JaBIIEHUWE Ta3a, TeMIeparypa, CpemHss
KMHETUYECKass SHEPrus XaOTUUECKOT'0 JBUKEHHUS MOJIEKYJI, CpEAHEKBAIpATUUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KOO (PUIIMEHT TI0JIE3HOTO JIEHCTBUS TEIUIOBOT'O JIBUTATENSA; IPU OMHUCAHHUH
MPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICT HCHOJIb3YEMbIX BEIHYMH, UX
0003HAaYeHUS] ¥ EIUHUIIBI, HaXOAuTh (GOPMYJbI, CBS3BIBAIONIME JTAHHYIO
(pU3HYECKYIO BETUYHMHY C APYTHMMHU BEIUYUHAM;

OMUCHIBaTh U3yUYECHHBIE SJIEKTPUUECKHUE CBOICTBA BELIECTBA U AJIEKTPUUECKHUE
SBJICHUA (TPOIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL: DJIEKTPUUECKUMA 3apsi,
AIIEKTPUYECKOE T0JI€, HANPSKEHHOCTh MOJIsA, MOTEHIIMAN, Pa3HOCTh MOTEHIIUAJIOB;
IpU OMHCAHUM TIPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCHOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIIHNE
JTaHHYI0 (GU3NYECKYIO BEIMUMHY C APYTUMH BEIMUYNHAMU;

aHAJIM3UPOBATh (PU3MYECKUE TMPOIIECCHl U SBICHUS, UCTONb3Ys (PU3NYECKUE
3aKOHBI U MPUHIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u 11l 3akonsr HeroTOHA,
3aKOH COXPaHEHUsI MEXaHWYECKOM DSHEpPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLHUI CYNEPHO3UIMU CWJI, NPUHIMUI PABHOIPABUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTrUM TEIIOBOTO JABUIKEHUS MOJIEKYI C
a0COJIFOTHOM TeMIIepaTypoil, EPBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 53TOM pa3nuyaTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MaTEeMaTHUYE€CKOE BBIPAKEHUE M YCIOBUS (TPaHUIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TMPHUHIMIIBI JCUCTBUS  MAallWH, NOpUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyarh yCIOBUS MX O€30MaCHOTO HMCIOJIb30BAaHUS B
MMOBCEHECBHOM JKU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C KCMOJIB30BAaHUEM TPSIMBIX W KOCBEHHBIX M3MEPEHUH, MpPU STOM
dbopmympoBarh TpobjeMy/3agady W THIOTE3y Yy4eOHOro DKCICPUMEHTA,
coOuparh YCTaHOBKY U3 TMPEIOKEHHOTO OO0OpYIOBaHUS, MPOBOJUTH OMBIT U
bopMyIHUpPOBaTH BHIBOIBIL;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEpPEHUsT GU3HMUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHUS M HMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MMOTPEIIHOCTEN U3MEP CHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy (U3MYECKUMM  BEIMYMHAMHU  C
UCIOJIb30BAHUEM TMPSIMBIX W3MEPEHHM, TMPH ATOM KOHCTPYHUPOBATh YCTAHOBKY,
buKkcHpoBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B
BUJIe TAaOIUI] ¥ TpadUKOB, JIeTaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

coOrofaTh mpaBuiia 0€30MacHOTO TpyAa MPU MPOBEACHUU MCCIIEI0BaHUN B
pamMKax ydeOHOrO JKCIEepPUMEHTa, Y4eOHO-HCCIENOBATEIbCKON M MPOEKTHOU
JESITENIbHOCTH C MCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1A0OpaTOpPHOTO
000py/TI0BaHMUS;

pemiatb pacy€THble 3a7auyd C SBHO 3aJaHHOW (PU3MUYECKONW MOJEIbIO,
UCTOJIB3Ysl (PM3MYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3aa4H
BbIOMpATh (HU3UUECKYI0 MOJEIb, BBIACTATh (DU3UUYECKHUE BETUYUHBI U (HOPMYIIBI,
HEOOXOoMMBbIe ISl €€ pellleHUs, MPOBOJAUTH PAcCUYEThl U OLIEHUBATh PEATHHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BEITUUYHUHBIL;

peniarh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTHUBOPEUHUBYIO
IENOYKY PACCYX JICHUNU C OMOpOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bU3UYECKUE SIBICHUS,

UCIOJIb30BaTh ~ MPU  PEIIEHMH  y4eOHBIX  3a7a4  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIpelICTaBIeHUs] y4eOHOM M HAYyYHO-TIOMYJISIpHOM MH(pOPMAILIUU, MTOTYYEHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIy4aeMyto HH()OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOekKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOIUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHS MO (PU3UKE B TOBCEAHEBHOM KU3HU
JuIsi o0ecriedeHusi 6€30MacHOCTH MPU OOpalIeHUH ¢ TPUOOpaMu M TEXHUYECKUMU
yCTPOMCTBaMHU, Uil COXpPaHEHUs 3I0POBbS U COONIOJCHUSI HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPY KAIOIIEH CPEJIE;



paboTaTh B TpYIIE C BBHINOJHEHUEM PA3IMYHBIX COIMAILHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbI, PAIMOHAIBLHO pACHPEACISITh OOS3aHHOCTU H
IJIAHUPOBATh JIEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalUAX, aICKBAaTHO OIICHUBATH
BKJIAJ] K&KIOTO M3 YYaCTHUKOB IPYMIIBI B PEIICHHE PACCMATPUBAEMOM TTPOOIEMBI.

K konmy oOyuenuss B 11 kJjacce mpenMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCT Y O0YUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HAa TPHUMEPAX poOJib U MecTo (U3UKU B (POPMUPOBAHHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOW JAESITEIbHOCTH JIFOACH, LEIOCTHOCTh U E€IUHCTBO
bus3nuecKor KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBl TMPUMEHECHHS W3YYEHHBIX (PU3NYECKHX MOJIEIICH:
TOYEYHBIN JIEKTPUUECKUMN 3apsijl, Jy4 CBETA, TOUEUHBIM UCTOYHUK CBETA, sIACpHAas
MOJIETIb aTOMa, HYKJIOHHas MOJeNb aTOMHOIO sjipa MPU peuieHuu (U3HMUECKUX
3a/1ay;

pacrno3HaBath (pU3MYECKUE SBJICHUS (MPOIECCh) U OOBICHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHU M KBAHTOBOW (DM3UKU: DJIEKTPUUECKasi MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIUS, JIEUCTBUE€ MAarHUTHOTO TIOJiA Ha
IIPOBOJTHUK C TOKOM U JABWXKYIIMMACS 3apsiji, JIEKTPOMArHUTHBIC KOJICOaHUS H
BOJIHBI, MPSIMOJIMHEMHOE PacClIpOCTPAaHEHUE CBETA, OTPAXKEHHUE, NPEIOMIICHUE,
unTepdepennus, aubpakius W MOJSpU3allds CBETa, JUCIEPCUS CBETa,
doToanekTpraeckuit 3pdekt (hotorddeKT), cBeTOBOE MaBlICHHE, BOZHUKHOBEHHUE
JMHENYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaIOaKTUBHOCTE;

ONUCHIBaTh HM3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  PA3NUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TPOIECCHI), UCIONB3YST (U3MUECKUE BEIUYUHBI:
DIEKTPUYECKUM 3aps]l, CUJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COTIPOTHBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs cuiia, paboTa TOKa,
WHIYKIUST MarHuTHOTO ToJig, cuwia Ammepa, cuia JlopeHna, WHAYKTUBHOCTb
KaTyILIKW, HEPrus 3JEKTPUYECKOr0 M MArHUTHOTO TOJIeW, MEPHOJl M YacToTa
KojebaHuii B KoJeOaTelbHOM KOHType, 3apsl M Ccuia ToKa B IIpoliecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KojeOaHul, (OKyCHOE pacCTosHHE W
ONTHYECKAs CWJIa JIMH3bI, MPU OMUCAHUU TPABUIHHO TPAKTOBATh (PU3NYECKHIM
CMBIC]I HCIOJIb3yeMbIX BEIUYMH, HMX OOO3HAUYCHHS U EIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMU
BEJIMYMHAMU,;

OMUCHIBATh M3YUYEHHBIE KBAaHTOBBIE SBJICHUS W IPOLIECCHI, HCHOJIb3Ys
dbu3nueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H



4acTOTa CBETa, DHEPTUS ¥ UMITYJIbC (POTOHA, TIEPHO/T MOIypacnaja, YHEPTUs CBA3U
aTOMHBIX Sifiep, TPU ONHMCAHWUHM TPABUWIHHO TPAKTOBATh (U3MYECKUN CMBICT
UCIOJIb3yEMbIX BEITUYMH, WX OOO3HAUYEHHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONINE JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYTHMMHU BEIUYMHAMH,
BBIYHCIISAITH 3HAUYECHUE (DU3UUECKON BEIIMUMHBI;

aHAJIM3UPOBATh (PU3WYECKUE TMPOIIECCHl U SIBICHUS, UCTONB3YsS (PU3NYECKUE
3aKOHBI U MPUHIHUIBL: 3aK0H OMa, 3aKOHBI MOCIIE0BATEILHOTO U MapallIeIbHOTO
COCAUHEHHS ITPOBOJHUKOB, 3aKOH Jxoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIIMU, 3aKOH MPSAMOJUHEHHOTO PacIpOCTPAHECHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, YpaBHEHUE DWHINTEHHa ansa GorodddekTa,
3aKOH COXPAHEHUS DHEPruH, 3aKOH COXPAHECHUSI MMITYJIbCA, 3aKOH COXPAHEHHS
AIIEKTPUUYECKOTO 3apsifia, 3aKOH COXPAHEHHS MACcCOBOTO 4HMCia, MOCTyaTel bopa,
3aKOH PaJIMOaKTUBHOI'O PACIajia, MPU STOM PazindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTreMaTHYeCKOE BBIPAXKEHHUE M YCIOBUSA (TCpaHHIlbl, 007acTH)
MPUMEHUMOCTH;

OTIpEICTISATh HAMpaBJIEHWE BEKTOPA UHAYKIIMU MAarHUTHOTO TOJISl POBOIHUKA
C TOKOM, CHJIbI AMriepa U cuiibl JIopeHria;

CTPOMTh M ONHUCHIBATh HM300paKEHUE, CO37aBaeMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUI: MPU HTOM
dbopMmynupoBarh npobiemMy/3amady W TUNOTE3y Y4eOHOro JKCIEePUMEHTA,
coOuparh YCTaHOBKY U3 TMPEIOKEHHOTO OO0OpY/IOBaHUS, MPOBOJIUTH OIBIT U
(dbopMyIHpPOBaTH BHIBOBIL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIC M3MEpPEHUsI GU3HMUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIM CIIOCOO M3MEPEHMs] U HCIOIb30BATh W3BECTHBIE
METO/Ibl OLIEHKH MMOTPEUIHOCTEN U3MEP CHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHWIl: MPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJYYECHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYMH B BHUJIE TAOIUI U
rpaduKoB, AeNaTh BBIBOJIBI MO PE3yJIbTaTaM UCCIIEeI0OBAHNUS,

coOnofaTh mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEACHUU MCCIEI0BaHUN B
pamMKax ydeOHOro JKCIEepPUMEHTa, Y4eOHO-HCCIENOBATEIbCKON M MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENbHBIX YCTPOMCTB M J1A0OpaTOPHOTO
000py1I0BaHMUS;

pemars pacu€THbIE 3a7aud C SBHO 3aJlaHHOW (U3UYECKOH MOJIEIBIO,
UCTOJIB3Ysl (PM3MYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3aa4u
BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACTATh (DU3MUECKHUE BETUYUHBI U (HOPMYIIBI,



HEOOXOoMMBbIe ISl €€ peIlleHUs, MPOBOJAUTH PACUYEThl M OIICHUBATh PEATHHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BEITUYHUHBL;

pelIaTh KAYECTBEHHBIE 331Ul : BBICTPAUBATh JJOTMYECKU HEPOTUBOPECUNBYIO
LETIOYKY PACCY’KICHHN C ONOpOW HA H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
(bU3UYECKUE SBICHUS,

WCIIOJIb30BATh Opyu  pemieHuu  y4eOHBIX  3a1a4 COBPEMEHHBIE
uH(OPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIpENICTaBIeHUs] y4eOHOW M HAYyYHO-TIOMYJISIpHOM HH(POPMAILIUU, TTOTYYECHHOU M3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIydaeMyto HH()OPMAITHIO;

OOBSCHATH TPHUHIUIBI JCUCTBUS MAIIWMH, NPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3nyaTh YCIOBUSA WX 0€30MaCHOTO MCIOJIb30BAaHUS B TTOBCEIHEBHOM
JKU3HU;

MIPUBOJIUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKHU, B OOBICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHpA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHHS MO (PU3UKE B TOBCEAHEBHOM KU3HH
ISt o0ecriedeHnsi 6€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpPaMu ¥ TEXHUYECKUMU
yCTPOMCTBaMHU, ISl COXpPaHEHUS 3JI0POBbS U COOIIOJCHHS HOPM JKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKarOIIEH CpeJie;

paboTaTh B TpYIINE C BBHINOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh pPabOTy TPYNIbI, PAIMOHATBLHO PACHPEACTITh OOS3aHHOCTU H
IJIAHUPOBATh JESITEIbHOCTh B HECTAHIAPTHBIX CUTYALUSAX, AICKBATHO OLICHUBATH
BKJIAJ] K&XKJOTO U3 YYaCTHUKOB IPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM nudpoBbIe
Ne ni/m P Kontposabnble | IpakTnyeckue (mpp )
MPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/1bl HAYUHOI'O ITO3HAHMUSI
bubmmoreka IIOK
1.1 dusnka 1 METObI HAYYHOT'O ITO3HAHUS 2 https:/m.edsoo. ru/7f41bf72
Hroro no pazaeny 2
Pa3znea 2. MEXAHUKA
bubnuoreka LIOK
21 Kimnenmaritia > https://m.edso0.ru/7f41bf72
bu6mmoteka IIOK
22 Husamuica ! https://m.edso0.ru/7f41bf72
Bu6nuoreka LIOK
2.3 3aKOHBI COXPaHEHHUSI B MEXaHUKE 6 1 1 https:/m.edsoo. ru/7f41bf72
Hroro 1o pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI 9 1 bubnmnoreka IIOK
' TeOpUH https://m.eds00.ru/7f41bf72
bubmmoteka [IOK
3.2 OCHOBBI TEPMO/MHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIe COCTOSIHUS BEILIECTBA. 5 bubmuoreka [JOK

®da3oBbIe MMePeXoabl

https://m.edso0.ru/7f41bf72



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

Hroro no pasneny

24

Paszpnen 4. JIEKTPOIUMHAMUKA

bubnuoteka LIOK
4.1 DIEKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN AnekTpruUecKuid TOK. TOkH B 12 bubnmnoreka LIOK
' Pa3IMYHBIX Cpelax https://m.eds00.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KonnuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB M TeM uudpoBbIie
Ne n/n P Kontpoabnbie | IIpakTuueckue (mupp )
MPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcehl
Paznaen 1. JIEKTPOAUHAMHUKA
MaruuTtHoe noJie. DJIeKTpOMarHuTHas bubnuoreka [{OK
1.1 11 1 3
WHIYKIIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckHe U JEKTPOMarHuTHbIE 9 1 bubmuoteka LIOK
' KosieOanust https://m.edsoo.ru/7f41c97c
59 MexaHuyeckue 1 3JeKTpOMarHUTHbHIE 5 1 bubnunoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrrika 10 3 https://m.edso0o.ru/7f41c97c
Hroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbBHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI cIeLIUANILHON TEOpUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [IOK
4.1 DJIeMEHThI KBAHTOBOM ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnunorexka [IOK



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

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

4.3 ATOMHOE PO

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMEHTBI aCTPOHOMHUU U aCTPOHHU3UKH 7 Eg{i?;f::;;ggﬁmlcgk
Utoro mo pazaeny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o0maromiee TOBTOpEHUE 4 Eg{iﬁﬁfggggﬁ £41c07¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecrBo yacos DJIeKTPOHHBbIE
Ne Hara nugposbie
Tema ypoka Kourposasbubie | IlpakTnueckune
n/n Bcero u3ydyeHus | oOpa3oBaTeJIbHbIC
padoTbI padoThI
pecypchbl
®u3nKa — HayKa O IPUPOJIE.
1 Hayunsle MeTZ bl HofH;)HHH 1 bubamorexa OK
y A https://m.edsoo.ru/ff0c32e2
OKpYaIOIIeTo MHUpa
Ponb u mecTo Qusuku B

5 (GhopMUPOBaHUU COBPEMEHHOM 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MHpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON ACSITeNFHOCTH JTIOACH
Mexannueckoe ABHKEHUE.

3 OTHOCHUTEILHOCTh MEXaHUYECKOTO 1 bubmuoreka [IOK
nBrkeHus. llepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnorexa [IOK
JBM)KCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubmmorexa [JOK
JIBHOKCHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y cKopeHue 1 bubnmnoreka [JOK
CBOOOIHOIO IMaeHUA https://m.edsoo.ru/ff0c39cc
KpusBonuneinoe nBuxeHUE.

7 HEI/I)K@HI/I@ MaTepHraIbHON TOYKH 1O 1 bubamorera TIOK

P https://m.edsoo.ru/ffOc3ada
OKPYHOCTH
8 [Tpunuun oTHOCHUTENbHOCTH [ amuiies. 1 bubmmorexa [JOK



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

NHuepryanbHble CUCTEMBI OTCYETA.
ITepsslii 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 Cynepro3uinuu cuil. Bropoii 3akon bubmmorexa LIOK
ynep H ’ P . https://m.edsoo.ru/ff0c3be8
HrroTona ais MatepuaabHON TOUKH
Tpernit 3akoH HproToHa miis bubnnoreka [IOK

10
MaTEPHUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aK0oH BCEMUPHOTO Tsrorenust. Cuia

11 TspkecTH. [lepBast kocMuueckas bubmorexa [OK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenunsa. Koadbdurmenr tpenust.

13 Cuma CEH OTI/IBJ'IGI?I/IqS)I pu BI/DII)<€HI/II/I bubmorexa [JOK

P pH A https://m.edsoo.ru/ff0c3f76
TeJla B )KUJIKOCTHU WM raze
IlocTynarenbHOE U BpalaTeabHOE

14 JBUKEHUE aOCONIIOTHO TBEPIOTO Tena. Bbubmuoreka LIOK
MowmeHnT cunsl. [Inedo cuibl. YceaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TEJIa
Nmiynbsc MaTepuanbHOM TOYKH,

15 CHUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbec cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyJibca. PeakTuBHOE ABHKEHUE
PaGoTta 1 MOIIHOCTH CUJIBL.

16 Kunernueckas sHeprus MaTepuaIbHOU bubnnorexa LIOK
Touku. Teopema 06 M3MEHEHUU https://m.edsoo.ru/ff0c4502
KHHETUYECKON SHEePTrUH

17 [loTeHunanbHas sHeprus. bu6nmoreka [IOK



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

[loTeHunanbHas 3Heprust yrnpyro
nehOopMUPOBAHHOM MPYKUHBIL.
[TorennuanbHas sHEprus Tenaa BOIU3U
MMOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IaJH)HI)Ie 1 HCIMOTCHIIMAJIBHBIC
cuibl. CBsI3b pabOTHI
HETNOTCHIIMAJIBHBIX CHJI C K3MEHEHHEM
MEXaHUYECKON SHEPTHUU CUCTEMEI TCIIL.
3aKOH COXpaHEHHS] MEXaHUUECKOM
SHEPIrUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas paboTta
«HccnenoBanue cBs3U pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOH SHEPTHH
TeJa Ha IIPUMepe PacTsHKEHHS
PE3UHOBOTO JKI'yTa»

20

KonTponsHas paboTa mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAaHCHUS B MCXAHUKE

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

21

OCHOBHBIE TIOJIOXKEHUS MOJICKYJISIPHO-
KUHETHYECKOM Teopuu. bpoyHOBCKOE
nBkenue. Judpdysus

bubnuoreka LIOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTtep IBUXKEHUS U
B3aUMO/JICHCTBUS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHHs ra3oB, )KUIKOCTEN
U TBEPJBIX TEI

23

Macca monekyi. KonnuectBo
BeulectBa. [locrossHHas ABoraapo

24

TemnoBoe paBHOBecue. TeMieparypa
u e€ mmMepenue. lllkana temneparyp



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

Lenbcus

WUneansusiii raz B MKT. OcHoBHOE

bubmuoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa
26 CpeaHel KHHEeTUYECKON dHEPTHU bubmuoreka [IOK
JBUKCHUS MOJIEKYJ. Y PaBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
27 3akoH JlanpToHA. ['a30BbIC 3aKOHBI
JlaGopaTopnas padota
28 «HccnenoBaHue 3aBUCUMOCTH MEXIY
napameTpaMu COCTOSTHUS
pa3peXxeHHOTo Ta3a
29 N3omporiecchl B HI€aIBHOM Ta3e U UX bu6nmoreka LIOK
rpaduyeckoe mpeICcTaBICHNe https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprus
TEPMOJIMHAMUYIECKON CUCTEMBI U
crioco0OnI €€ m3meHenus. KoanuecTBo Bbubmuoreka LIOK
30
TETUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OTHOATOMHOTO HUJICATBHOTO
rasa
31 Buasr Tenmonepenaun bubmiorexa [OK
https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonmgecTBo Temiors! mpu Brbmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teronepeaaue. AnuadaTHbIi IpoIece
33 IlepBbIil 3aKOH TEPMOJUHAMUKH U €TO bubnnorexa LIOK
IIPUMEHEHME K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTumocTts mpoI1eccoB B bubmmoreka [JOK



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

npupoje. Bropoii 3akoH
TEPMOJIMHAMUKA

https://m.edsoo.ru/ff0c6230

[Mpunnun nevictus u KITJ[ renioBoit

Bbubnuoreka LIOK

35 MaIllUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII1/]
37 DKOJIOTHYeCcKue MpodIeMbl
TETIO3HEPTeTUKU
38 Obob6maromuii ypok «MosekymnspHas bubnunoreka [JOK
¢u3uka. OCHOBBI TEPMOJIUHAMUKI https://m.edso00.ru/ff0c6938
KontponbHas paboTa mmo teme
39 «Monexynsipaast puznka. OCHOBBI Brbmmorexa LIOK
YIAp ' https://m.edso00.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCALIUS. bubmmorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEINbHAS
41 BJIIaKHOCTB BO3ayXxa. HacenieHHbBIH bubmaorexa LOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
42 amop(HbIe Tela. AHH30TPOIHUS bubmmoreka [JOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. CoOBpeMeHHbIE MaTeprabl
[InaBneHue U KpUCTAIUTU3AIIHS.
43 VY aenbHas TEIUIOTA TUIABJICHUS bubmmorera TIOK
s ) https://m.edsoo.ru/ff0c6708
Cybnumarus
bubmuoreka [IOK
44 0% 0
PABHCHHE TEILIOBOTO baslaca https://m.edsoo.ru/ff0c6820
45 DnekTpuszanus Tei. DNeKTPUUECKU bubnmnoreka [JOK

3apsn. JlBa Buaa 31eKTpUUYeCcKuX

https://m.edsoo.ru/ff0c6bcc



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

3aps/i0B

[TIpoBOAHWKY, TUAIEKTPUKH U

bu6mmoreka [IOK

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHECHHUS
YHPOBOA p https://m.edsoo.ru/ff0c6bcc
MEKTPUUYECKOTO 3apsiia
B3aumopeiictBue 3apsa0B. 3aK0H
47 Kynona. TodedHEbIi 31eKTpHUESCKUN Bubmrorexa ITOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpssk€HHOCTB 271EKTPUYECKOTO
48 nosist. [lpuHnun cynepnosuimu bubmuorexa [JOK
ANEKTPUYECKUX MoJieh. JInHum https://m.edsoo.ru/ff0c6df2
HAINPsKEHHOCTH
PaboTa cui anekTpocTaTuaeckoro
49 noxad. IToreurnuan. PasHocts Bubmiorexa ITOK
’ ' https://m.edsoo.ru/ff0c6f00
[MOTEHIINAJIOB
IIpoBOAHUKY U TUAICKTPUKH B
P P bub6mmoreka [IOK
50 ANMEKTPOCTATUIECKOM TIOJIE.
https://m.edsoo0.ru/ff0c7018
JmanekTprudeckast IpOHUIIAEMOCTh
N bubmmoreka [IOK
51 DnexTpoéMkocTs. KoHnerncaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IJIOCKOTO
52 KOHJeHCcaTopa. DHEPTUs 3apsDKEHHOr0 bubmmorexa LOK
a pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopnas padota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHuun neicTBrs U NPUMEHEHNE
54 KOHJICHCATOPOB, KOMTUPOBAIBLHOTO

amnmnapara, CTpyHHOro mpuHTepa.
DnexkTpocTaTHUeCcKasi 3aluTa.
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3azeMiIeHUE AEKTPOIPHOOPOB

55

DNEeKTpUYECKUM TOK, YCIOBHUS €TO
cyuiectBoBaHusl. [IocTOSHHBIN TOK.
Cuna Toka. Hanpsioxenue.
Comporusnenue. 3akod Oma st
y4acTKa Lenu

56

[TocnenoBarensHOE, MapaiieIbHOE,
CMEIIaHHOE COeJMHEHHE
MpOBOIHUKOB. JlabopaTtopHas pabora
«I/I3y‘-ICHI/I€ CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOB

0.5

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

57

PaboTra 1 MOIITHOCTH IMEKTPUUYECKOTO
ToKa. 3akoH /[xoynsa-Jlenua

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

58

3akoH Oma Jist TOJTHOH (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne J/1C ucrtounrka Toka u
€ro BHYTPEHHETO COMPOTHUBICHUS)

0.5

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

59

DNEeKTPOHHAs POBOAUMOCTb TBEPIBIX
METAaJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJUIOB OT
Temnepatrypsl. CBEpXIpOBOAUMOCTh

60

DNEeKTPUUYECKHUI TOK B BAaKyyMe.
CBoiicTBa AJIEKTPOHHBIX MTyYKOB

61

[TonynpoBOJHUKY, UX COOCTBEHHAS U
IpuMecHas npoBoauMocTb. CBoiicTBa
p—~n-niepexona. [lomynpoBOIHUKOBBIE
npubopsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DNEKTPUYECKUI TOK B pacTBOpax 1

62 pacruiaBax MIEKTPOJIUTOB. 1 bubnuoreka [JOK
DIIEKTPOJIUTUYECKAS AUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DIeKTpOIH3
DIEeKTPUUECKUH TOK B Ta3ax.

63 CamocTtosTenbHbId U 1 bubnmoreka [JOK
HECAMOCTOSATENbHBIN pazpsia. MoJHUS. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnekTpuyeckre mpudopsl U

64 YCTPONCTBA U UX IPAKTUYECKOE 1 bubmmorexa [JOK
npuMeHeHnue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O6o061maromuii ypok 1 bubmuoreka [IOK
«DNEKTPOAUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponpHas paboTa mo teme
«InexrpocTtatuka. [locTosiHHBIN

66 ANIEKTpUUECKUi TOK. Toku B 1 bubmumorexa LJOK
pasnuuHBIX cpefax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepouHas paboTa Mpu NpoBEACHUN
Ha OyMa)KHOM HOCHUTeIe

67 PesepBHblil ypok. KoHTpOsbHAs 1 bubnnorexa [IOK
pabota o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBublit ypok. O6o0mmaronuii ypok 1 bubmmorexa [JOK
o TeMaMm 10 knacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

11 KIIACC

KosnuyecrBo yacos DJIeKTPOHHbIE
Ne
/i Tema ypoxa Beero Kontpoasubie | IlpakTuyeckue fll’j;:EHﬂﬂ :)[g[()l;gzz:fenbnme
padoThI padoThI pecypei
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMojeiicTBue. MarHUTHOE IIOJIE. 1 bu6nmoreka [IOK
BekTop marauTHON uHIyKIuK. JInHuN https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKIIHH
MarauTHOE 1oJie TPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3aumMopelicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopnas padota «M3ydeHue 1 1 bubnuorexa [HOK
MAarHUTHOTO ITOJIS KaTyIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBHE€ MarHUTHOIrO MOJIS HA
MpOBOJIHUK ¢ ToKOM. Cuna Ammepa.

4 JlaGopaTopHas paboTta 1 1 bubnuoreka [JOK
«UccnenoBanue aedcTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JleficTBEe MarHUTHOI'O I10OJIS Ha

5 JBIDKYUIYIOCS 3apsDKEHHYIO YacTHUILY. 1 bubnnoreka [JOK
Cuna Jlopenma. Pa6ora cubl https://m.edsoo.ru/ffoc9df4
Jlopenua
OnexkTpoMarHuTHas uHIyKius. [lotTox

6 BEKTOpa MarHuTHoW nHaykuuu. J/C 1

WHAYKIWH. 3aKOH 3JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
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naaykuuu dapanes

Jlaboparopnas pabota
«HccnenoBanue SBICHUS
AIEKTPOMATHUTHON UHTYKIIUN

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBNEHUE
camonuaykuuu. JIC camouHIyKIIMH.
DHeprus MarHUTHOTO TOJIS KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 1OJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHUE: TIOCTOSTHHBIE MATHUTBI,
IEKTPOMATrHUTHI, DIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHL],
WHIYKIMOHHAs 1I€Yb

10

OO6o0maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAST HHIYKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas paboTa mo Teme
«MarauTtHoe moJe.
DNIEeKTPOMArHUTHAS UH]TYKIUSD»

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0oOO/IHBIE MEXaHUYECKHE
kojebanus. ['apmoHnyeckue
KosieOaHus. Y paBHEHHE
TapMOHHYECKUX KOJICOAHUH.
[IpeBpaieHue sHepruu

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/Ia MaJIbIx KOJIeOaHuit rpy3a Ha
HUTH OT JJIMHBI HUTHU U MAaCCBI I'py3a»

14

Koneb6arensHbiit KOHTYp. CBOOOIHBIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820
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QJICKTPOMArHUTHBIC KoJIcOaHHS B
nacaaibHOM KoJe0aTeILHOM KOHTYDpEC.
Amnanorus MCKIY MCXaHUYCCKNMHU U
SJICKTPOMArHUTHBIMU KOJICOAHHSIMHU

15

®opmyna Tomcona. 3akon
COXpaHEHUs SHEPTUHU B UACATHHOM
KoJie0aTeTIbHOM KOHTYpE

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

16

[pencraBneHue o 3aTyXaroIIMX
KoJIcOaHMsIX. BBIHY K IeHHBIC
MeXaHU4YeCKue Kojaeoanus. PezoHanc.
BbIHY X IEHHBIC DJIEKTPOMArHUTHBIC
KoneOaHus

bubmmoreka [IOK
https://m.edsoo.ru/ffO0cbb86

17

[lepemennsiii TOK. CHHYCOMAAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
NEHCTBYIOIIEE 3HAUEHHE CUJTbI TOKA U
HaIpsDKEHUS

bu6nuoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoacTBo,
nepeaya u norpedieHne
AIEKTPUYECKON IHEPrUU

19

YCTpOUCTBO U MPAKTUYECKOE
[IPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NEPEMEHHOr0 TOKA,
JIMHUN dJIeKTpornepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKH TTPU
IIPOU3BOJICTBE AIEKTPOSHEPTHH.
KynsTypa ucnons3zoBanus
3JIEKTPOIHEPTUU B TIOBCEAHEBHOM
KUZHU
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MexaHU4eCcKue BOJIHBI, YCJIOBUSA

pacnpoctpanenus. [lepuoa. Ckopoctsb

bu6mmoreka LIOK

21 pacupoCTpaHEeHUs U IJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOAOIbHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTH bubnmuoteka [{OK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [lkana bubmioreia LTOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuacHUs. Pazputue cpeacTs
cBs13U. Paguonokarms
o5 Konrponsnas padora «Konebanus u bubnnorexa [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMosIMHENHOE PACIIPOCTPAHEHUE
26 CBETa B OJTHOPOJHOM CcpeJie. bubnnoreka [JOK
TodeuHbIll NCTOYHHUK cBETaA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBera. 3aKOHBI
27 oTpaxeHus cera. [Tocrpoenne Bubmmorexa [IOK
_ https://m.edsoo.ru/ff0cd4e0
M300pa’keHUH B TUIOCKOM 3€pKalie
[Ipenomnenue ceera. [lomHoe
28 BHYTpeHHee oTpaxkenue. [IpenenbHbIi bubnuorexa [HOK
YIOJI IIOJIHOI'O BHYTPEHHET O https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlabopaTopHas pabdora «3mepenne bubmuorexa [JOK
MoKa3aTeJisi IPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoeHue n3o0paxeHuii B bubnuoreka [JOK
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nuH3e. PopMyIia TOHKOH JIMH3BIL.
YBennyeHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas paboTta

31 «HccnenoBanume CBOMCTB
M300paKESHUH B JIMH3AX)
Hucnepcus cBera. CI0KHBINA COCTaB
39 6enoro ceeta. Lger. JlabopaTopHas
pabota «HaOmonenue nucnepcun
CBETa»
33 WuTtepdepenuns creta. Judpaxius bubnunoreka [JOK
ceeta. Judpaknmonnas pemérka https://m.edsoo.ru/ff0ced22
34 [TortepedHOCTH CBETOBBIX BOJIH. bubnnoreka [IOK
[lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npudOpsl U yCTPONCTBA U
yCIIOBUA UX 0€30M1aCHOTO MPUMEHEHUS
I'panuIel NPUMEHUMOCTH
36 KJ1accuueckoi Mmexanuku. [locrynaTet bubnmoreka [JOK
ClieMajIbHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIHHOCTH
OTHOCUTENTHLHOCTH OTHOBPEMEHHOCTH.
37 3ame/yieHuEe BPEMEHU U COKpAI[CHHE bubmorexa [OK
P p https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprusi U UMITYJIbC PENSITUBUCTCKOMN
P YD N bu6mmoreka [IOK
38 gacTuibl. CBSI3b MacChI C SHEPTHEH U
https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHsI TOKOS
KonTponsHnas pabora «Onruka.
. bubmuoreka [IOK
39 OCHOBBI CHIEIIMAIEHON TEOPUU

OTHOCHUTCJIIbHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®oronsl. Popmyna [Inanka. Dueprus

bubmuoreka [IOK

40
U UMIyIbsC (HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCJICIOBAHHE
41 (bOTga(b(beKTa OHBIIITBI A.T bubmmorexa LIOK
) o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddexra. YpaBHeHHE
42 BﬁHmTegHa nq:lq)@oma(b(iema Bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporosdpdexra
Jasnenue cera. OnbitTel I1. H.
43 JlebeneBa. XuMHUeCcKoe ACHCTBUE bubmorexa [OK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoiicTBa u
MPAKTUIECKOE MPUMECHECHHE:
44
dboToaneMeHT, (OTOAATUHK,
COJIHEYHas O6aTapesi, CBETOAMO/T
45 Pemenne 3amad mo reMe «DII€MEHTHI bubmuoreka [IOK
KBAaHTOBOI OIITHKHY https://m.edsoo.ru/ff0d0302
Monpens atoma ToMmcoHa. OIBITEI
46 Pezepdopaa o paccesiHuto o-4actu bubamorera TIOK
POYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
bubmuoreka [IOK
47 IT b
OCTYIaTH bopa https://m.edsoo.ru/ff0d0Oafa
M3nydenue u noriomeHne GoTOHOB
48 1} I/I}II'IG exojie aTOMéllu co Hc(})ro OBHS bubmorexa [JOK
p pexoa . 8 yp https://m.edsoo.ru/ff0d0afa
SHEpPTUU Ha JApyroi. Bumisl ciekTpoB
BomnHoBEIe cBOIicTBa YacThil. BomHEI
. bub6mmoreka [IOK
49 ne bpoiina. KopnyckynspHo-

BOJIHOBOM Jyanu3M. COHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKJACHHOC U3JTY4YCHHUC

50

OTKpbITHE PaTUOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpeaenenuro coctasa

pPaarOaKTUBHOI'O U3JIYUCHUA

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Bousaue
PaIMOAKTUBHOCTH HA KUBBIC
OpraHU3MbI

52

OTKpeITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydeHue

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

53

DHeprus CBsi3u HYKJIOHOB B fJIpeE.
Snepusle peakuuu. SnepHbIi
peaxtop. [Ipo0iembl, nepcrneKTuBsL,
9KOJIOTUYECKUE ACTIEKTHI SIICPHOU
JHEPIreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTHLlbl. OTKpBITHE
MO3UTPOHA. MeTo bl HAOTIOACHUS U
pEerucTpaum dJI€MEHTAPHBIX YaCTHII.
Kpyrubii cron «@yHnamMeHTalIbHbIE
B3aumojeiictBusa. EQUHCTBO
(bHU3UYECKOM KapTUHBI MUPaY

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

55

DTarnbl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe 1 MEPOBO33PEHUYECKOE
3Ha4YCHUE acCTPOHOMUU. Bun
3BE3nHOrO Heba. Co3Be3aus, sipKue
3BE3 /1B, IUNIAHETHI, HX BHIUMOE
nerxenne. ColHeuHasi CUCTEMA



https://m.edsoo.ru/ff0d0fd2
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56

Comnnaue. ConHevyHas akTUBHOCTb.
Ncrounuk sueprun CosHLA U 3BE3]T

57

3BE3/bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI IIIABHOM
MOCJIe0BaTeIbHOCTH. BHyTpeHHEE
cTtpoeHue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposrrori COJTHITA M 3BE3 T

58

Mineunsbiii [IyTs — Hama ["anakTuka.
ITonoxxenue u nuxenne CosHLA B
lNanakruke. ['anaktuku. Y€pusble
IBIPBI B siIpax rajgakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bombiioro B3peiBa.
PennkroBoe uznydeHue.
MerTaranakTuka

60

HepemeHHHe HpO6J'ICMLI ACTPOHOMUHU

61

KonTponbsHas pabora «371eMeHTBI
ACTPOHOMUH U aCTPOPUIUKI»

62

Oo6o6maromuii ypok. Ponb Gpusuku u
aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYSCKOM, COITUAIBHON 1
TUYECKOU chepax AesTeTbHOCTH
YeJoBeKa

63

Oo6o6maromuii ypok. Pons u mecto
(GbU3MKH U aCTPOHOMUH B
COBPEMEHHOM HAay4YHON KapTUHE MUpPA

64

Oo6o6maromuii ypok. Ponb




¢buznueckoii Teopu B HopMHUPOBAHUHU
MpeACTaBIeHU 0 GU3NUECKOI
KapTHHE MUPA

O6o6maromuit ypok. Mecto
65 (bu3ryecKoi KapTUHBI MHEpa B 00IIEM
ps/ly COBPEMEHHBIX €CTECTBEHHO-

HaYYHBIX HpeI[CTaBJ'IeHI/Iﬁ O IIpUpoaC

PesepBHbIN ypok. MaraurHoe moiie.
DNEeKTpOMAarHUTHAsI MH Ty KIS

66

PezepubIil ypok. Ontuka. OCHOBBI
67 CHEIHATBHON TEOPUH
OTHOCHUTEJIBHOCTH

Pezepnbiit ypok. KBanToBas ¢usuka.
68 DneMEHTHI aCTPOHOMUU U

acTpou3uKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O IPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI IUVISA YHEHUKA

1. I".4. MsxumeB u ap.; Yueonuk: @usuka 10; Mocka «IIpocsemienue»;2008r.;

METOJANYECKHUE MATEPUAJIBI J1JIS1 YUYUTEJIA
1. ®uzuka 10-11; IHoypounsie miansl; B.A. Boykos;
2. Tematndeckuit KOHTpPOJIb 10 gusuke 10-11 xmaccsr;

3. ®usuka «Mexanuka. MonekynspHas pusuka. TepmoanHamukay;10 ki.;

Mocksa «JIpoday; 2000r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. bubmmoreka [1OK;

2. Yuu.py.






