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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CpEIHEr0 OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHHM M TpeOOBaHUN K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHON nporpaMmmsl, npeacTtaBieHHbix B ®I'OC COO, a
Takke C ydéroM QenepanbHOil paboued MporpaMMbl BOCHUTAHUS W KOHIICTIUU
npenojaBanus ydeOHoro mnpeamera «@Pusznuka» B 00pa30BaTENbHBIX OpraHU3aIUsX
Poccuiickoit @enepaiiny, peain3yromnX OCHOBHbIE 00pa30BaTENbHbBIE IPOrPAMMBI.

Copepxanue nmporpamMMbl 10 (U3MKE HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatonuxcs 10—11 knaccoB mpu oOy4eHUH UX
¢uszuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO MOAXO0JA.
[Iporpamma no ¢usuke coorBercTByeT TpeOoBanusmM PI'OC COO k miuaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yjbTaTaM OOy4YeHUs, a TakKKe
YUUTHIBAET HEOOXOJWMOCTh peau3alldid  MEXKIPEJAMETHBIX CBsi3ed  (pusuku ¢
€CTEeCTBCHHO-HAYUYHBIMU YYEOHBIMU TIpeMeTaMH. B HeW omnpenenstoTcs OCHOBHBIC
HeNMu u3ydeHus (PU3MKU Ha YpOBHE CpeIHero oOmero oopa3oBaHMs, MIIAHUPYEMbIE
pe3yIbTaThl OCBOCHUS Kypca (U3UKU: IMYHOCTHBIE, METalpeIMETHbIC, ITPeMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3nMKu Ha 0a30BOM YpOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

®du3rka Kak Hayka 0 HamOoJee OOIMMX 3aKOHAX MPHUPOJbI, BRICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxaromeM wmupe. IIkombHBIH Kypc GU3UKH — CHCTEMOOOpPA3yIOUUNA IS
€CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUH, H3ydyaeMbIX XUMHUEH, Owojorueu, ¢u3ndaeckon
reorpadueit u actpoHomueil. Vcronmb30BaHWE M aKTMBHOE NMPUMEHEHHE (HU3UUYCCKHUX
3HAHWA OMpeNeseT XapakKTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUA B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJIYYEHHUSI HOBBIX MAaTEpHUAIOB C
3aJlaHHBIMU CBOWCTBAMHM W JpyruxX. M3ydeHue (pu3Mku BHOCUT OCHOBHOM BKJIAJ B
dbopMHupOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa 00ydaronuxcs, B GopMupoBaHue
YMEHUN TNPUMEHATh HAYYHBIA METOJ| TMO3HAHUS TPU BBHIMOJTHEHUW HMH Y4EOHBIX
HCCIIEIOBAHUN.

B ocHoBy kypca Qu3uku Ass ypoBHSI CpeAHEro oOmero oOpa3oBaHMs IMOJIOKEH
pAI Uael, KOTOpble MOYKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 OCTPOEHUS.

Hoesa wyenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COIEPXKHUT MaTepuall U3 BCEX pa3lieNoB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanusayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca GU3HKU 00bEeIUHEH
BOKPYr (usnmyeckux Teopuil. Beaymum B Kypce sBiseTcss (HOpMHUpOBaHHE
MPEICTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUu, BEUIECTBE U MOJIE.

Hoess ecymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIOIb30BaHUE
I'YMaHUTapHOTO MOTEHIMAIa (PU3NYECKON HAYyKH, OCMBICIIEHUE CBSI3U Pa3BUTUS (PUBUKU
C pa3BUTHEM OOLIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢usuku npesmnonaraeT 3HaKOMCTBO €
IUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUM U3YYCHHBIX TEOPUI
U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss IMOCPEACTBOM  BBEJEHUSA  DJIEMEHTOB
coJlep KaHMsl, TMOCBSIIEHHBIX HKOJOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPBIE
CBS3aHbl C pPa3BUTHEM TEXHUKM U TEXHOJOTMH, a Takxke OOCYXIeHHs MpodiieM
PaAIMOHAILHOTO MPUPOIOTIOIB30BAHUS M 9KOJIOTUUECKON O€30MaCHOCTH.

CrepXHEBBIMM 3JI€MEHTaMH Kypca (U3UKM HAa YpOBHE CpEIHEro oOIero
oOpa3zoBaHus SBISIIOTCA (Qu3nyeckue Teopuu ((popMUpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTpOCHHS (HU3MYECKOW Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
OPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, IPAHUIAX MNPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJIX0/ B Kypce (PU3MKHU peanu3yeTcsl Mpexiae BCEro
3a CuéT OpraHu3alry HKCIIEPUMEHTAIBLHOM JAesTeIbHOCTH o0yyvaromuxcs. Jis 6a30Boro
ypoBHA Kypca GU3MKH — OTO  HUCIOJIb30BAaHUE  CUCTEMbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX paboOT, KOTOPBIE B Mporpamme 1o
¢bu3uKe 00beTMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTHISCKUX paboT. Brinenenue
B YKa3aHHOM TE€pedHe JTa0OpaTOPHBIX paboT, MPOBOJUMBIX ISl KOHTPOJISI U OIEHKH,
OCYIIECTBIISIETCS] YYaCTHUKAMH 00pa30BaTEIBLHOTO MPOIECca UCXOS U3 0COOCHHOCTEH
IUTAHUPOBAHUS M OCHaleHus kabuHeTa pusuku. [Ipu 3TOM obecrnieunBaeTCs OBJIAICHUE
OOy4JaromMMHCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHUS, MCCICAOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIUYMH U TOCTAHOBKY ONBITOB TI0 TIPOBEPKE
MPEIIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yaensieTcsl pEHIeHUI0 pacu€THBIX U KaYeCTBEHHBIX 3a1a4. [Ipu
ATOM [JIsi PAacu€THBIX 3a/ad NPHOPUTETOM SBISIOTCS 3aJayd C SIBHO 3aJJaHHOU
dusnuecko  MOJAENBI0, TO3BOJSIONIMNE TPUMEHSTh H3yYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jelia Kypca, Tak U MHTErpUpPYs 3HAHUS U3 Pa3HbIX
paznenoB. {7 KaueCTBEHHBIX 3aj7[a4 MPUOPUTETOM SIBIISIOTCS 3aJjaHUs Ha OOBSICHEHHE
IIPOTEKAHUST (PU3HUYECKHUX SIBJIEHUH W IMPOLIECCOB B OKPYXAIOLIEH >KM3HU, TpeOyronue
BbIOOpA PU3MUECKON MOJIENH Il CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieueHUI0 Y4yeOHOTO TMponecca 0a30BbIi ypoBeHb Kypca (GU3UMKM Ha YpOBHE



cpeaHero oo1ero oopazoBaHus JOHKEH U3yUaThCs B YCIOBUSIX MPEAMETHOTO KaOMHETa
¢u3MKM WM B YCIOBHSAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB €CTECTBEHHO-
HAay4yHOro LMKIa. B kaOuHere (U3MKK JTOJDKHO OBITh HEOOXOauMoe jabopaTopHOE
o0opyoBaHUE AJi BBIOJHEHHUS YKa3aHHBIX B IporpamMme Mo (U3HMKe yYEeHHYECKHX
MPAaKTHYECKUX padOT U IEMOHCTPAIIMOHHOE 000pYI0OBaHHE.

JleMoHCTpalimoHHoe 000pynoBaHue (GOPMUPYETCS B COOTBETCTBUH C MPUHITUTIOM
MUHUMAJIBHON TOCTATOYHOCTH W OO0ECTIeUMBaeT TIOCTAHOBKY TMIE€PEUUCICHHBIX B
nporpamMme Mo (U3MKE KIFOYEBBIX JEMOHCTpAIMi I MCCICIOBAHUS H3y49aeMBIX
SIBJICHUH ¥ TIPOIIECCOB, IMITUPUUCCKUX M (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX
IIPUMEHEHHUM.

JlabopaTtopHoe 000OpyAOBaHHME IS  YYCHHYECKHUX  MPAKTHYECKHX  padoT
dopmMupyeTcst B BUie TEMAaTHUECKUX KOMITJIEKTOB U 00ECIIEUUBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHueckne KOMIUIEKTHI JabopaTopHOTO
00OpyOBaHUS JIOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIGKCHOM  HCIIOJB30BaHUU
AQHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM
B BUJIe IU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMH HIETISIMU U3y4eHUs (PU3HKHU B O0IIEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHHe HHTEpECa U CTPEMJICHUSI 00YUAIOIUXCS K HAYYHOMY HU3Y4YEHUIO

IPUPOJIbI, PA3BUTUE UX UHTEIVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE MpPEJCTaBICHUN O HAYYHOM METOJIe TMO3HaHUA U (OPMHPOBAHUE
UCCJIeI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSM;

e (QopmMupoBaHHEe HAy4YHOTO MHMPOBO33PEHHUS KaK pe3yibTaTa H3Y4YEHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (¢dopMupoBaHHUE YMEHUU OOBSCHATH SBJICHHS C HCIIOJIB30BAaHHEM (DU3NUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

e (QopmupoBaHHe TpEACTABICHUNW O poau GU3UKKA [JIs Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne JSTHX Lejeill obecnedrBaeTcss pelIeHHeM CIeIyIoIUX 3aJad B

npolecce U3yyeHus Kypca (GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e mpuoOpeTeHue CUCTEMBbI 3HAHMK 00 OO0mUX (U3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAas  MEXaHHMKY, MOJICKYJISIpPHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPO(PHU3NKH;

e (QopmupoBaHHe yMEHHI NPUMEHITh TEOPETUUYECKUE 3HAHUS JIJIST OOBSICHEHUS
¢u3nuecKkux SBICHUN B MPUPOJEC U IS MPUHATHS MPAKTHUYECKUX PEIICHHUHA B
TOBCEIHEBHOM JKHU3HU;

e OCBOCHHE CIOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SBHO 3aJaHHONW (HU3UYECKOM
MOJIETIbIO, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHne (PU3NIECKOM
MOJICIH, aJICKBATHON yCIIOBUSAM 33/1a4H;



e TOHMMaHUE (PU3NUECKUX OCHOB M MPUHIIUIOB JCHUCTBUA TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIMUSIHUS HA OKPYKAIOUIYIO
cpeay,

e OBJIAJICHHE METOJaMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
bU3MYECKUX DKCIEPUMEHTOB, aHaJIM3a W MHTEpIpeTanuu HHPOpMaIUH,
OIpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO37aHUE YCJIOBUHM MJi1 pa3BUTUS YMEHUU MPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPYECKOMN JAEATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BBIA ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B Hejaeno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).

[Ipenmaraemeiit B mporpamme 1o ¢GU3MKE TMEpPeUYeHb Ja0OpaTOPHBIX H
NPaKTUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YUYWUTENb JeJaeT BbIOOP
mpoBeJCHUsT JabOpaTOpHBIX pabOT W  OMNBITOB € YyY4€TOM HWHJIUBUAYaJbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

COIAEPKXAHUE OBYUEHUASA
10 KJIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOI' 0 MO3HAHUS

®uznka — Hayka o npupoje. HaydHbsle METOIbl MO3HAHUSA OKPYKAIOLIETO MHUpA.
Ponp skcnepuMeHTa M TEOPUM B NPOLIECCE IMO3HAHUSA NPHUPOABI. DKCIEPUMEHT B
buzuke.

MopaenupoBanue (U3NYECKUX SBICHUH U TpolieccoB. HaydHble THUMIOTE3BI.
duznyeckue 3aKOHBI U Teopud. ['paHUIBl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHUOMT COOTBETCTBUS.

Ponb 1 Mecto ¢pusnku B GOpMUPOBAHNH COBPEMEHHON HAyYHOW KapTUHBI MHPA, B
MPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorossie 1 U(PPOBLIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBukeHUE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO  JBUYKEHHS.
Cuctema otcuéra. Tpaekropus.
Ilepemernienne, CKOPOCTb (CpemHsIi CKOPOCTb, MIHOBEHHAsi CKOpPOCThb) U
YCKOpPEHHE MaTepuajbHOM TOYKH, HUX TMPOEKIMH HA OCH CHUCTEMbl KOOPJMHAT.
Ciio)keHue nepeMenIeHU U CI0KEHUE CKOPOCTEN.



PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NpsSMOJMHENHHOEe JABUkeHue. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMENICHUS] MAaTepUATbHON
TOYKH OT BPEMEHH.

CBoOoaHOe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnHeitHoe nBUKEHUE. J[BHKEHME MATEpUAIbHONW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM I10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsE CKOpOCTh. [lepuon
1 yactota oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoMCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIUJIOMETP, TBUKECHUE
CHAapSJI0B, LICTIHBIE U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mojgenb cuCTEMBl OTCYETA, WJUIIOCTPAIIMA KUHEMATUUYECKHUX XapaKTEPUCTUK
JBHOKEHUS.

[IpeobpazoBaHue NBMKEHUM C UCIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B pa3pe’KEHHOM MPOCTPAHCTRBE.

HaGmionenune paBuxkeHus Tena, OpOIIEHHOTO TIOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIHHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagiienre CKOpoCcTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHre HEpaBHOMEPHOTO [BWXKEHUS C ILEJNbI0 ONPENEIEHHs] MIHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOIIEHUS MEXKAY IyTSAMH, MPONUAECHHBIMU TEJIOM 32
MIOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKU BPEMEHU MPU PABHOYCKOPEHHOM JIBHIKEHUU C
HA4YJIbHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3yueHune NBUKEHUS IIAPUKA B BA3KOU KUIKOCTH.

N3yuyenue aBMKeHHs Tena, OpPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun otHocutensHOCTH ['anmuies. Ilepsoiii 3akoH Herotona. MHepunansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3uiuu cui. Bropoi 3akoH HeroToHa aiis
MaTepuaIbHOU TOUKHU. TpeTuii 3akoH HproTOHA 111 MatepranbHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuina tspkecTd. [lepBas kocMuyeckasi CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buabl TpeHust (Mokos, cKojibkeHus, kadeHusi). Cuna tpenusa. Cyxoe
tperne. Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koadgdunuent tpenuns. Cuna
COIIPOTHUBIICHUS NPU IBUKEHUU TEJA B )KUIKOCTH WJIH Ta3e.

[TocTtynaTenpHOE U BpaniaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT ChJIbl OTHOCUTENBHO OCU BpaiieHus. [limeuo cumbl. YcnoBus paBHOBECHS
TBEPAOIO TENA.



TexHuyeckue yCTpPOWCTBA W  NPAKTUYECKOE MMPUMEHEHHE: MOJAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepuuu.

CpaBHeHME MACcC B3aUMOJICMCTBYIOLINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTbD CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTts. Bec tena npu yCKOpeHHOM NOABEME U TIAJICHUU.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKEHMUSL.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomoi

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIONIMX B NPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvl coxpaneHnusn 6 mexaHuke

NMnynbc MatepuanbHON TOYKM (TeJIa), CHCTEMbl MaT€pUaAIbHBIX TOUeK. IMmymbe
CWIbl M WM3MEHEHUE HMIIYJIbCa TeJla. 3aKOH COXpPAaHEHHs] HUMITyJbca. PeakTuBHOE
JIBH)KCHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass »Hepruss MarepuaibHOW TOYKH. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOW SHEPIHUH.

[TorennnanpHas sHeprus. [loTeHIManbHass SHEPTHS YNpyro aeGpopMHpPOBaHHOM
npyxuHbl. [loTeHIIManbHas YHEPTUs Teaa BOJIU3U MOBEPXHOCTH 3EMITH.

[loTeHnuanbHbple M HEMOTEHIMANbHBIE CUJIBL. CBsI3b paOOThl HEMOTEHIIMATBHBIX
CWJI C H3MEHEHHMEM MEXAHUYECKONM HHEpPruu CHCTEMBbI Tel. 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTUM.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: BOJOMET, KOMED,
MPYXKUHHBIA TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BUXEHHUE.

[lepexon MOTEHIIMATBLHOM SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydeHne aOCONIOTHO HEYIPYroro yjgapa C MOMOIIbIO JIBYX OJUHAKOBBIX
HUTSIHBIX MAsATHUKOB.



HccnenoBanue cBsA3M pabOThl CUJIBI C U3MEHEHUEM MEXaHUYECKOW 3HEpruu Tesna
Ha MpUMeEpE PACTIKEHUS] PE3UHOBOIO JKI'YTa.

Paszpnen 3. Mouieky/sipHasi pU3HKAa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSA MOJIEKYISIPHO-KNHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuxenue. [uddysus. Xapakrep OBUKEHUS U
B3aMMOJICMCTBUS YacCTUL] BellecTBa. MoJenn CTpOEeHUs Ia3oB, KMAKOCTEW U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATUX Mojened. Macca U pa3mepsl
mounekyn. KonnuectBo Beniecta. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana temmepatyp
Llenbcus.

Mopens uneanbHoro rasa. OCHOBHOE YpPAaBHEHHE MOJIEKYJISIPHO-KHMHETHYECKON
TEOPUHU HJICATILHOTO raza. AOCOMIOTHAs TeMIepaTypa Kak Mepa CpeHel KUHEeTUYeCKOn
SHEPIuM TEIUIOBOrO ABWKEHMS 4dactwll rasza. lllkana temnepatyp KensBuna. I'a3oBbIe
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanbTona. M3ompouecchl B
UJICIbHOM Tra3e ¢ MOCTOSTHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe npeacraBieHue
U30MPOLIECCOB: U30TEpPMa, N30X0pa, n3o0apa.

TexHuuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIME AUCKPETHOE CTPOCHHE BEIecTBa, (pororpaduu MOIEKyI
OpraHUYECKUX COECTUHEHUM.

OmnbITel 10 1D GY3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Mopnens onbita lTepHa.

OnBIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOAECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAsi IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOLIME  YpaBHEHHE  COCTOSIHUS ~ HJICAJIBHOIO  rasa,
U30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

Omnpenenenne Macchl BO3lyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEpeHUN 00béMa
KOMHATBHI, JABJICHUS U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCHMOCTM MEXAY [apaMEeTpaMu COCTOSHHUS Pa3peKEHHOIO
rasa.

Tema 2. OcHosvl mepmoOuHaAMUKU

TepMoauHamuueckass cuUCTEMA. BHYTpeHHssE DSHEprus TEPMOJAMHAMHYECKOU
CUCTEMBI M cHocoObl €€ u3MeHeHusa. KomumdecTBo TemnoTsl U pabora. BHyTpeHHsA
SHEpPrus OJHOATOMHOTO WJAEAJIBbHOIrO rasa. Buubl Tersonepenaydn: TEIUIONPOBOIHOCTD,
KOHBEKLHUS, U3Ty4YCHHUE. Y AeIbHas TEIUIOEMKOCTh BemecTBa. Konm4uecTBo TENIOTH pU
Teronepeaaye.



[lonstne o0 anuabatHoM mpouecce. IlepBplii  3aKOH  TEPMOJMHAMUKH.
[IpumeHeHne mnepBOro 3aKOHAa TEPMOJAMHAMHMKMA K wu3ompoueccaMm. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Npo1ieccoB B MPUPOJIE.

TeroBbie MamuHbl. [lpuHnunel geiicTBus TemnoBbiXx MamuH. [IpeoOpa3zoBanus
SHEPrUM B TEIUIOBBIX MamMHAaX. KodpdUIMEHT Moie3HOro MAEeUCTBHUS TEIIOBOM
MamuHbl. Hukn KapHo u ero ko3p@puuueHT mosie3HOro AeUCTBHS. DKOJOTHYECKHE
pOoOIEMBbI TEIJIOIHEPTETHKHU.

TexHuyeckre yCTpoNCTBA U MPAKTHUECKOE MPUMEHEHHUE: IBUTraTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWJIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEW SHEPIUM Tela MPHU COBEPLICHUU PaOOThI: BBUIET MPOOKU
u3 OYTBUIKM TOJ] IEUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue s¢upa B JaTyHHOU TpyOKe
nyTéM TpeHUs (BUICOIEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPrUu (TeMIepaTyphl) TeNa MpHU TEIUIonepeaaye.

OnpIT 110 a11a0aTHOMY PACHIUPEHHIO BO3/yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBod TypOWHBI, JBUraTessl BHYTPEHHETO CrOPaHUs, PEAKTHUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue ynenbHOM TeMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwjecmea. DPazoevie nepexoonl

[lapoobpazoBanne u konaeHcamus. Vcmapenne u kunenue. AOCONIOTHAs U
OTHOCUTEJIbHAs BJAXHOCTh BO3Ayxa. HacellieHHbld mnap. YaenbHas TeIUIoTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPONUS CBOWMCTB
kpuctamioB. JKunkue Kpuctamwiel. CoBpemMeHHble Marepuanbl. [lnaBienne wu
KpUCTaITU3aus. Y ienbHas TerioTa tiaBnerus. CyOomumanus.

VYpaBHeHHE TEMJIOBOI0 OanaHca.

TexHnueckne ycTpoilcTBA W IPAKTHYECKOE IPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUHU MOJYyUYEHUs COBPEMEHHBIX MaTEpPHAJIOB, B TOM
YKCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX NAPOB.

Kunenue npy NoHM>XEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenmne HarpeBaHus U IJIaBJIEHUS KPUCTAUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznea 4. DiaekTpoaMHaMHKa

Tema 1. Inekmpocmamuxa

DJeKTpU3anus Tell. DIEKTPUYECKHM 3apsa. [Ba BuIa 3JIEKTPUUECKUX 3aApPSAOB.
[IpoBOHKMKH, AUAAEKTPUKA U MOTYNPOBOJHUKHU. 3aKOH COXPAHEHHUS AIEKTPHUUYECKOTO
3apsaa.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. ToudeuHbIl SIEKTpUYECKUN 3aps.
Onekrpuueckoe  mosie.  Hanpspk€HHOCTH — anekTpuueckoro  moisid.  [IpuHiun
CYHEPIIO3ULUH JICKTPUUECKUX MOJEH. JINHUN HANPSKEHHOCTHU JIEKTPUUYECKOTO TTOJIS.

PabGora cun snekrpocratuyeckoro mojis. [loTeHnuan. Pa3HOCTh MOTEHIIMANOB.
[IpoBOJHMKM ¥ AUARIEKTPUKA B JJIEKTPOCTATHYECKOM Tone. JludnmexTpuueckas
MPOHUIIAEMOCTb.

OnekTpoeMKOCTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATopa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpOMCTBA UM MPAKTUUECKOE TPUMEHEHHUE: DIJIEKTPOCKOI,
ANEKTPOMETP,  DJIGKTPOCTATHUECKas  3alluTa, 3a3eMJICHHE  DJIEKTPOIPUOOpOB,
KOHJICHCATOP, KONMUPOBAIbHBIN annapar, CTpyHHbIA MPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO Y MPUHLIMUIT IEUCTBHUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3auTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOopa OT IUIOLAAY IUIACTHH,
PAcCTOSIHUSI MEXAY HUMH U AUIEKTPUUECKONW MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3Mmepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuuHnwvix cpeoax

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOro ToKa. McTouHnku
Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DNEeKTpUUECKOe  CONPOTHUBJIEHUE.  YEIbHOE  CONPOTUBIECHHUE  BELIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora  osnektpmyeckoro  Toka. 3akoH  JDkoyms—Jlenma.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAsI CUJIA U BHYTPEHHEE COIMPOTUBIICHUE MCTOYHMKA TOKA. 3aKOH
Oma a1 ToTHOM (3aMKHYTOM) 2JIEKTpUUYecKol 1ienu. KopoTkoe 3aMbIKaHHE.



DONEeKTpOHHAs MPOBOAMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U TPUMECHAs! MPOBOAUMOCTD MOTYTPOBOIHUKOB.
CaoiicTBa p—n-nepexoza. [loaynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuidi  TOK B pacTBOpax W paciulaBax  JJIEKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

DneKkTpuueckuid TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATENBbHBIA pa3psl.
Mounus. [1nazma.

TexHudeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP,
peocTaT, ICTOYHHKU TOKa, dJIEKTPOHArpeBaTeNIbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP  CONPOTUBIEHHUS, BAKyYyMHBIM U0, TEPMUCTOPHI U
(b oTOpE3UCTOPHI, MOTYNPOBOJHUKOBBIN IUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKCHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TUTOIIA N TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CmemanHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsmMoe  um3MepeHue  JIEKTPOABMXKYIIEH  cuibl. KoOpoTkoe  3aMblKaHUE
rajbBaHUYECKOTO AJIIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOJIUTOB.

HckpoBoli pa3psaa U MpoBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue H3IIEKTPOABUKYILIEH CHUIIbI HCTOYHHKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpousa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca Gusuku 6azoBoro ypoBHs B 10 kiracce ocymecTBIseTcs ¢ yuéTom
COJIepKaTeNbHbIX MEKIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mescnpeomemnvie nouamusi, CBA3aHHBIE C M3YYEHHUEM METOAOB HAYYHOIO
MO3HAHUS: SIBJICHHUE, HAYYHBIA (PakT, THMOTEe3a, PU3ndecKas BEIMYWHA, 3aKOH, TEOPHS,
HaOJIO/ICHNE, SKCTICPUMEHT, MOJICIIMPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: penieHue CUCTEMbl ypaBHEHHH, JMHEHas (yHKusa, mapaboina,
runepoosa, ux rpaguku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC, KOCUHYC,



TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXKIAECTBO, BEKTOPBl M HX
MPOEKIHUHU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexaHudeckoe JBIKEHHE B KUBOM mpupone, auddysus, ocmoc,
TEMJI000MEH >KUBBIX OPraHu3MOB (BUIBI TEIUIONEpPEIaun, TEIMJIOBOE PaBHOBECHUE),
BJIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOLE.

Xumus: NTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEN, KUIAKOCTEW U Ta30B,
AJIEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTUYECKAS JUCCOLUALMS, TaJIbBAHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, OapOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBMIKEHUM C WCIOJIL30BAHUEM MEXaHU3MOB, YUET
TPEHUSI B TEXHUKE, IMOJIIWIHUKHA, WCIOJB30BAHME 3aKOHA COXPAHEHHUS HUMITYJIbCA B
TeXHUKE (pakeTa, BOJOMET U JPYTHE), JBUTATEIb BHYTPEHHETO CrOpaHusi, MapoBas
TypOuHa, OBITOBOM  XOJIOJWIBHUK, KOHJMIIMOHEDP, TEXHOJOTUH  TOJYUYCHUS
COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, W HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE OJJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEDP, DJCKTPOHATPEeBATEIbHbIE TPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
rajibBaHUKa.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[locTtositHHbIE MarHuThl. B3anmMojeHCTBUE IMOCTOSHHBIX MarHUTOB. MarHuTHoe
noje. Bektop MarHuTHOM WHAYKUMH. [IpUHOWN Cyneprio3uiuyd MAarHUTHBIX ITOJIEH.
Jluann wmarHuTHOW wWHAYKOUMH. KapThHa JWMHUMA MArHUTHOM WHIYKIWU TMOJIS
MOCTOSIHHBIX MarHUTOB.

MarnutHoe mnoJie MpOBOJHHKA ¢ TOKOM. KapTuHa NTUHWI WHAYKIIMA MArHUTHOTO
MOJIA  JJIMHHOTO TIPSAMOIrO IPOBOJHUMKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHMKA,
KaTymku ¢ TokoM. OnbIT Opcrena. BzanmoaelicTBue MPOBOJIHUKOB C TOKOM.

Cunia AMmnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna JlopeHiia, e€ Moaysb W HampaBiieHuE. [[BH)KeHHE 3apsyKeHHOM YacTHIbl B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenna.

SIBrieHME PNEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOM WHIYKIUU.
DNEeKTPOABIKYIIAS CHJIa MHAYKIMHU. 3aKOH 2JICKTPOMarHuTHON MHaykiuu dapases.

BuxpeBoe »snekTpuyeckoe moje. OIEeKTPOJABWKYIAs CuUjla HWHIYKIUU B
MPOBOTHUKE, NBKYIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM ITOJIE.

ITpaBuno Jlenua.

NHAyKTUBHOCTb. SIBnenue CAMOWHTYKIIUH. DJIEKTPOABIKYIIAS cuiia
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.



DIJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHUE: NOCTOSIHHBIE MarHUTHI,
DNEKTPOMArHUThl,  JJIEKTPOJBUIATENIb,  YCKOPUTEIW  JJEMEHTAPHBIX  YacCTHII,
MHIyKIMOHHAS 1EYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO TOJIS.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

ITpaBuno Jlenua.

3aBUCUMOCTh 3JEKTPOABWKYIIEH CHUJIbl HMHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO IOJISL KATYIIKHA C TOKOM.

HccenenoBanue neicTBUS IOCTOSHHOIO MAarHUTa Ha PaMKY C TOKOM.

HccenenoBanue sBICHUA DJIEKTPOMAarHUTHOM MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHuUmMHble Ko1eOanus

KonebarensHas cuctema. CBoOO HBIC MeXaHHYECKHE KoyeOanus. ["apmMoHndeckue
kosneOanus. Ilepuon, wactora, ammmutyaa u ($aza xonedbanuit. [IpyKuHHBIA MasTHUK.
MaremaTudyeckuii MasiTHUK. YpaBHEHHE rapMoHMuYeckux kosieOanuid. IIpeBpareHue
HHEPTUU TIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii  koHTyp. CBOOOJHBIE OSJIEKTPOMArHUTHBIE KOJeOaHWS B
UJCaJbHOM  KOJEOATEeIbHOM KOHType. AHANOTHS MEXKIY MEXaHWYECKUMHU U
ANEKTPOMarHUTHeIME KosieOanusmu. @opmyna ToMcona. 3akoH cOXpaHEHUSI SHEPTHUH B
UJeaJIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalomux KoJeOaHUsSX. BBIHYXIICHHbIE MEXaHWYECKHE
KosneOanus. Pezonanc. BeiHYXI€HHBIC 2JIEKTPOMArHUTHEIE KOJICOAHNS.

[lepemennsliit Tok. CUHYCOUIaNbHBIN NEPEMEHHbBIM TOK. MOIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIJIbl TOKA U HATIPSHKEHUSI.

Tpaucdopmartop. IlpomsBoacTBo, mepemada W MOTPEOJICHUE DICKTPHUUCSCKOU
SHEpPrud. OKOJIOTMYECKHWE PHUCKA MPU NPOU3BOJACTBE 3IIEKTpodHepruu. KymnpTypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEITHEBHOW KU3HMU.

TexHnyeckne yCTpOWCTBA U MPAKTHYECKOE MPUMEHEHUE: SJIEKTPUUECKUN 3BOHOK,
TE€HEepaTop MEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepeaay.



Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJieOATeNbHOW CUCTEMBbI (NMPYXUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).

HaGmtonenue 3aTyxaromux KojaeOaHui.

HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHUIA.

HaGmtonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIECOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKa M HAINpSKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mpu  mocienoBaTE€IbHOM  COCAMHEHUU  PE3UCTOpa,  KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mopaenb TMHUM 3JEKTpOonepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPUOJIA MAJIbIX KOJIEOAHUM Tpy3a Ha HUTHU OT JIJTUHBI
HUTH U MacChl rpy3a.

HccnenoBanne mepeMEHHOrO TOKa B LIEMIM W3 MOCIEIOBATENBHO COEIMHEHHBIX
KOHJEHCAaTOpa, KaTyIIKH U pe3uCcTopa.

Tema 2. Mexanuueckue u 3I1eKmMpOMaAZHUNHbBLE 80TIHbL

MexaHnueckue BOJIHBI, yciloOBUsL pacnpoctpaHeHus. Ilepumoa. CkopocTb
pacrpocTpaHeHusi M JJIuHa BOdHBL. [lomepeyHble W TPOJOJBHBIE  BOJIHBL
WNuTtepdepenius u nudpakius MeXaHUIeCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. YCJOBUSA M3JIYyYEHHS] DIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarnutHoi BosHe. CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJH: OTpPa)X€HUE, TMpEJIOMIICHUE, MOJApU3aius, AUPPaKIus,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[Ilkana »7EKTPOMArHUTHBIX BOJH. [IpUMEHEHHWE »3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE H OBITY.

[TpuHUMIIBI paguOCBA3U U TeIEBUICHU. Panuonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKaroUIel Cpeibl.

TexHuuecknue YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, yIJIbTPAa3BYKOBasi JIMArHOCTHKA B TEXHUKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

OO6pa3oBanue U pacupoOCTPaHEHHE MONEPEUHBIX U MTPOJIOIbHBIX BOJIH.

Kone0mromeecs Teno kak HICTOYHUK 3BYKA.

HaGntonenue orpaxeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHunu u TuPppakiui MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.



HaGmtoneHnue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U YaCTOTOM
KOJIeOaHUI.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIIEHUE,
noJispu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsAmosiMHelHOE  paclpoCTpaHEHUE CBeTa B
ogHOopoaHoOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbl OTpakeHUs cBera. llocTpoeHue u300pakeHUl B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHbI MpEIOMJICHHUS CBeTa. AOCOJIIOTHBIA TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee otTpaxkeHue. lIpenenpHbIli  yron MOJIHOTO
BHYTPEHHETO OTPAKECHUA.

Hucnepcust ceeta. CioxHbIM cocTaB Oenoro cBeta. LBerT.

Cobuparomue 1 pacceuBaromiue JUH3bl. ToHKas nuH3a. DokycHoe paccrosiHue U
OonTHYECKasi cuja TOHKOW JMH3BL. [locTpoeHne wu3z00pakeHUH B COOMPAIONIUX U
paccenBaroluX JUH3aX. PopMysia TOHKOW JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON OTITHUKH.

BonnoBas ontuka. Matepdepennus cBera. KorepeHTHbIe UCTOYHUKHU. Y CIOBUS
HAOJIIOIEHUS] MaKCUMYMOB W MUHUMYMOB B HMHTEpP(EpPEHIIMOHHOW KapTHHE OT ABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa ceera. udpakunoHHas pemeéTka. YCloBUE HAOMIOACHUS TIABHBIX
MaKCHUMYMOB TIpH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tomapuzanus ceera.

TexHuuecknue ycTpoWcTBa UM NPAKTUYECKOE IPUMEHEHUE: OYKH, JIyIa,
doToanmapar, TPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOM, BOJOKOHHAs OMNTHKA,
nupakiroHHas peméTKa, moasipous.

Jlemoncmpayuu

[IpsmMoMHEHHOE  PacCIpPOCTPAHEHHUE, OTPAXKEHHE W  MPEIOMIICHUE CBETa.
OnTuaeckue mpuOopHI.

ITonHOe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne naTepdepeHIInm CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucrnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.

[TonyueHnue cnekTpa ¢ MOMOUIBIO0 TUPPAKIIMOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



N3mepenue nokasarens NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.
HaGnronenue nucnepcuu ceera.

Paznesn 6. OcHOBBI CrIeNMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH
I'panunbl MPUMEHUMOCTH KilaCCUUYECKOM MexaHuku. [loctynmarsl cnenuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJIYJSA CKOPOCTHM CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM U COKpaLICHHE
JUTVHBI.
DOHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13p Macchl C BHCPFHCfI U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIBI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOW. DHEpPrus u
uMIyJibe poToHa.
OtkpeiTie u wuccienoBanue Gororddexra. OnbiTel A. I'. CromeroBa. 3aKoHBI

dotoadpdexra. YpaBHenue OitHmTerHa g dotoddderra. «KpacHas TpaHULIa»
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckre yCTpOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: (POTODIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodddekra.

Cseronuon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiThl Pesepdopna mo paccessHUIO o -YacTHIL.
[Tnanetapuas monens aroma. I[loctynatel bopa. M3myuenue u mornomieHue GOTOHOB
MIpU MEepPEeXo/ie aToMa C OJHOT0 YPOBHS 3HEpPruu Ha Apyroil. Bunbl cnexktpoB. Cnektp
YPOBHEW 3HEPTUHU aTOMa BOAOPOJIA.

BonnoBbie cBoiicTBa wactuil. Bomubl ae bpoina. KopnyckysisipHO-BOJTHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHUE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: CIEKTPAJIbHBIA aHAIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBL BOJIHBI J1a3epa.
HaGmtoneHne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HaGmtonenue nuHevaToro cekrpa.
Tema 3. Amomnoe a0po
OKCNEPUMEHTBI,  JIOKa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbiThl Pe3epdopna mo omnpenenseHuto coctaBa pajgrMOaKTHBHOTO
usznydyeHusi. CBoiicTBa anbda-, 6eTa-, raMmma-usnydeHus. Biusiaue pagnoakTMBHOCTH Ha
YKUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa U HeWTtpoHa. Hykionnas wmopens sanpa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacman. DIEKTPOHHBIM U TO3UTPOHHBINA OeTa-pacnaj. ['amma-usnydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.
DHeprus CBsI3M HYKJIOHOB B sijpe. SAnepHbie cuibl. JlepekT macchl sapa.
SAnepnsie peakuuu. Jlenenue u cUHTE3 SAEP.
Anepnsiii peaktop. TepMosimepHblii cuaTe3. [IpobiieMbl U EPCHIEKTUBBI SAECPHOM
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETUKH.
DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.
MeTtoibl HAOIIOIEHUS U PETUCTPALIUN IIEMEHTAPHBIX YACTHII.
dyHIaMeHTaIbHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKoi KapTUHBI MUpa.
TexHuueckne yCTpOHCTBA W MPAKTUYECKOE IPUMEHEHUE: [03UMETp, Kamepa
Buibcona, siaepHbIil peakTop, arToMHas 6oMoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLIUX YaCTHL.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Otanbsl pa3BuUTHS acTpoHOMMH. [IpukiIamHOe M MHPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMMUH.

Bun 3BEé3gHoro Heba. Co3Be3gus, sApkKue 3BE3AbI, IUIAHETHI, HMX BHUIUMOE
JIBUKCHUE.

ComnHeunas cucrema.

Counnue. ConmHevyHast akTUBHOCTh. IcTouHuk sHeprun CosiHia u 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CIEeKTpadbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJJaBHOM IOCJIEIOBAaTEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JJIs 3BE3]



IJIABHOM  IOCJIENOBATENBHOCTH. BHyTpeHHee crtpoeHne 3BE3A. CoBpeMEHHbIE
MIPEACTABIEHUS O MPOUCXOKIACHUH U 3BOJIrouMy CoJIHIA U 3BE3/. DTaIlbl )KU3HU 3BE3 .

Mnineunsiii Ilyre — Hama ['amaktuka. llomoxenne u nBwxkenue ConHoa B
lN'anaktuke. Tunsl ranaktuk. Paguoranaktuky u kBaszapel. UEpHbIE OBIPHI B sapax
raJaKTUK.

Bcenennas. Pacmiupenue Bcenennoil. 3akon Xa00ria. Pasz0OeraHue rajiakTuK.
Teopus boubiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Yyenuueckue nabnooenus

HaGmionenust HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
OPUJIOXKEHU M JJI OTIpeIeIeHHs] TTOJIOKEHHSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be311s1 CEBEPHOTO MOMYIIAPUS U IPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromee NOBTOPEeHUE

Ponb ¢pu3Kuky 1 acCTpOHOMHH B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIIMAIIbHON U
ATUYECKON cepax NesITeTbHOCTH 4YeOBEKa, POJib U MECTO (PU3MKM U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTHHE MUpa, pojib (Qu3nydeckod Teopuu B (HOPMHUPOBAHUU
npencTaBieHuit 0 (GU3MYECKON KapTHUHE MUpa, MECTO (U3MUECKOW KapTHUHBI MHpa B
o01IeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O PUPO/IE.

MexnpeaMeTHbIe CBS3H

Nzyuenue xkypca Gusuku 6azoBoro ypoBHs B 11 Ki1acce ocyIecTBIseTcs ¢ y4éToM
collepKaTeNbHbIX MEXIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nouwamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SABJICHUE, HAYYHBIA (DaKT, TUmoTe3a, puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCTIEPUMEHT, MOICIMPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: peuieHUe CUCTEMbl YpaBHEHHH, TpUTOHOMETpUUYECKHE (DYHKIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M HMX INPOCKLUMH HAa OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTApHbIX (PYHKUUN, TPU3HAKU MOJ00US TPEYrOJIbHUKOB, ONpeAeieHUE IUIOMA U
IUIOCKUX QUryp U o0bEMa Te.

Buonoeusa: snexTpuyeckue sBICHUS B )KUBOM MpUPOJE, KOneOaTeIbHbIE IBHKEHUS
B KMBOM MPUPOJAE, ONTHYECKUE SBJICHHUS B JKMBOW MPUPOJIEC, NCUCTBUE paauallMy Ha
’KUBBIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKask CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON pEMIETKY, CIEKTPAIbHBINA aHAJIU3.

l'eoepaghusi: MarHUTHBIE MOJIOCA 3€MJIM, 3aJIEKU MarHUTHBIX Py, (porochémka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICECHUM.



Texnonocus:  JMHUM  DJIEKTpolepenay, TIEHeparop  IEPEMEHHOro  TOKa,
3JIEKTPOABUIaTElIb, UHAYKIIMOHHASA I1€4b, PaJap, PAIUONPUEMHHUK, TEIEBU30D, AHTEHHA,
tenedon, CBU-neuyb, MNPOSKUMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHas
Oatapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC PE3yJbTAThl OCBOCHUSI yueOHOro npeaMera «Du3nKay JTOKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KU3ZHECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMHN 00YJAIOIIEeTOCsl KAK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHNH B 00pa30BaTEILHON OpraHU3aIlNg;

YMEHUE B3aUMOJIECTBOBATh C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;



5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00AIbHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs  (U3MKU  OCYHIECTBISATH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICTATh IETH JeATCIBHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTPHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI ¢ y4E€TOM aHaIM3a HMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTD, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSITEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTeibcKue TeCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUCBHIMA TOHSITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIaJIETh HABBIKAMHU y4eOHO-HCCIEA0BATENBCKON U MPOEKTHOW JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO IMIONyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAaXOJWUTh apTyMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIHHON
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PEecypcocOepeKeHusi, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHHUs MHPOPMAIMH U LEIEeBON ayIUTOPUHU, BEIOMpAs ONTHUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallUi W  cMsAr4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJIEHA KOJUIEKTUBA,

IIPUHUMATHh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATEIMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATOUTECHUH;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00IacTH
(u3HUKHU, TOCTOSTHHO TOBBIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JICEUCTBUIA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YIHTATOB W
OCHOBaAHUI;



HCIIOIb30BaTh MPUEMBI pedieKCUn ISl OLIEHKU CHUTyallud, BhIOOpA BEPHOTO
pelieHus;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHIDKCHMUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHaIU3e pe3yJIbTaToB
eI TeIIbHOCTH,

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3€ Pe3yIbTaToOB
eI TeIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporiecce nocTmkeHUs JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIIECHCTBYETCS SMOIIMOHATbHBIN UHTEIUICKT, peAToJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOM 3MOIMOHAILHON c(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHWE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBAaTbH HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IIOHMMATh SMOIIMOHAIBLHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHHU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjaacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETEH:
MarepualibHasi TOUKa, HHEpIMaibHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOILECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHHE Tel, JBMKEHHE [0 OKPYXKHOCTH, HHEpIHUs,
B3auMojielicTBue Tel, audy3usi, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMS, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS T'a3a MPU €r0 HArPEBAaHUU B 3aKPHITOM
coCyJlie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIWUYWHY C JIPYTHUMHU
BEJTMYMHAMH;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONB3Yd (U3MYECKHEe BEIUYHMHBI: JIaBIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrUsl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMUYECTBO TEIUIOTHI, BHYTPEHHSSI DHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHHIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JAHHYIO
(Gu3MUECKYI0 BEIMUMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKre BEITUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIIMIIBI; 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEILIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMyITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHHWE W YCIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIllWH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nMuaTh yCIOBUS WX 0€30MAaCHOTO WCIOJIh30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3HUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITH MPSMBIE ¥ KOCBEHHBIC U3MEPCHUS (PU3HUECKUX BEITUYHH, TIPH
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOIbI OIIEHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GUKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYUH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOrOo »HKCIEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKOM U MPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAaHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (U3UUCCKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUINHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOi Ha HM3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
Y TIPE/ICTAaBIICHUS YYeOHOW W HAy4IHO-TIOMYISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX ICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTyIaeMyI0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

MCITOJIB30BaTh TEOPETHUCCKHE 3HAHUS MO (U3WKE B TOBCEIHEBHOW >KH3HU
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTpOUCTBaMHU, JJI1 COXPAHEHHsS 3J0POBbS U COOJIIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pACHpPENeNsaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy obyuenuss B 11 KJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax pojib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU AEATEIBHOCTH JIOJAEH, LIEIOCTHOCTh U E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MIPOIECChl) U OOBICHATh MX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBHMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMarHUTHAasT WHAYKIMS, JE€MCTBUE MAarHUTHOTO TIOJA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, Audbpakiuus W MOJSpHU3alUs  CBETa, JHUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekT), CBeTOBOE IaBlieHUE, BOZHUKHOBECHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHAas
PaauOaKTUBHOCTH;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AJIEKTPOMArHUTHBIC SIBIIEHUS (TPOIECCHI), HCTIONB3YsAd (U3UUYECKUE BEIUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIWS MarHuTHOrO mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOTO IIOJIEW, IMEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsijl W CHia TOKa B TPOIECCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pAaCCTOSHHE W
ONTHUYECKAs] CWJa JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATH (HHU3MUCCKUIN
CMBICII UCIOJb3YEMbIX BEIUYMH, HMX OOO3HAYCHUS U E€JIUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYCHHBIE KBAHTOBBIC SIBICHHS M IPOLECCHI, HCIOIb3YA
dbu3nMYecKue BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JIaHHYIO (U3UYECKYIO BEIUYMHY C JIPYTUMHU BEJIMYHHAMH,
BBIYHUCIIATh 3HaUeHUE (DU3NUYECKONM BEJIMUYUHBI,

aHAJTM3UPOBATH (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIE€I0BATEILHOIO U MapajlieIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOH J[xkoyns—JleHna, 3akoH 3JIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHHa 111 PoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUsI MAacCOBOT0O 4ucia, mocTysarkl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIUH MAarHUTHOTO MOJIsl TPOBOJIHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHHIl: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W THUIOTE3y Yy4eOHOTro 3KCIepHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
TOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNIBTATHl MOJYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYUH B BHJE TAOIUI] H
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMUS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemaTth pacy€THbIE 3a7auydl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u



BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3HMUECKUE BEIUYHUHBI U (HOPMYIIHI,
HeoOXonuMble NIl €€ pEelleHUs, NPOBOAUTH PAacUYEThl M OLEHUBATH PEaJTbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PELIEHMH  y4yeOHbIX  3aJady  COBpPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/CcTaBleHusl yueOHON M HAyYHO-TIOMYJISIpHOW MH(OpMAIUK, MOJTYyYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOUIEIO0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecrieyeHust 0€30MacCHOCTU IPU OOpallleHuu ¢ IpUbopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaTb B TIpyHIe C BBINOJIHEHUEM pa3IMYHBIX COLUAIBHBIX pOJEil,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIa/l K&KJI0T0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM PO OIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HanmenoBanu | Kosm4yecTBo yacos JJIeKTPOHHbIE
" | e pa3aeioB H (uudpoBbie)
n/ Beer | Konrpoabunl | IlpakTuyecku
TeM oOpa3oBaTeJibHbIE
I 0 e padoThl e padoThl
NPOrpaMmbl pecypcsl
Pazpen 1. PUSUKA U METO/JAbI HAYUYHOT O IO3HAHUA
®usznka u
METOJIBI bubmuoreka [{OK
11 2 https://m.edsoo.ru/7f41bf7
Hay4HOTO 2
MO3HAHUS =
Uroro no pazgeny 2
Pazpnen 2. MEXAHUKA



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

bubnuoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [{OK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [{OK
2.3 COXpaHEHHUS B 6 https://m.edsoo.ru/7f41bf7
MEXAHUKE 2
Wroro mo pazueny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUNHAMHUKA

OCHOBEI
MOEKYTIAPHO- bu6moreka [IOK

3.1 . 9 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM 5
TEOPUU
OcHOBBI bu6mmoreka [IOK

3.2 TEPMOAMHAMUK 10 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHblie
COCTOSIHHS bu6moreka [IOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
dazoBbIe 2
TIePEXO0IbI

Hroro mo pazgeny 24

Pazgea 4. JIEKTPOJJUHAMUKA

DJIEKTPOCTATUK bubmorexa LOK
4.1 . 10 https://m.edsoo.ru/7f41bf7
2
[TocTostHHBIN
ANEKTPUUECKUI bubnuoreka [JOK
4.2 TOK. Toku B 12 https://m.edsoo.ru/7f41bf7
Pa3IUYHBIX 2
cpenax
Hroro no paszneny 22
PesepBHOE Bpems 2
OBILEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudposbie)
n/ pa3aeyioB M TeM Bcer | Konrpoabnsl | IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMmbl 0 e pabdoThbl ue padoThl
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruauTHOE TI0JTE. bu6morteka [IOK
1.1 DNEeKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MHIYKIIAS ic
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHudeckue u bu6moreka [IOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIcOaHus ic
MexaHudeckue u bu6moreka [IOK
2.2 AJIEKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHBI ic
bu6moreka [IOK
2.3 OnTHka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBEI
CIeUATBHOM bu6moreka [IOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOPHUH e
OTHOCHUTEJIBHOCTHU L~
Utoro no pazneny 4

Pa3nen 4. KBAHTOBASA ®U3UKA

ONeMEeHThI bu6mmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bu6mmoreka [JOK
4.2 Crpoenune atoMa 4 https://m.edsoo.ru/7f41c9
7c
bu6mmoreka [JOK
4.3 AToMHOE A1pO 5 https://m.edsoo.ru/7f41c9

7c



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

Hroro no paszgeny

15

Paszgen 5. DJIEMEHTDI

ACTPOHOMMUHU U ACTPOPU3UNKU

DJIeMEHTHI bu6mmoreka [IOK
5.1 aCTPOHOMMUHU U 7 1 https://m.edsoo.ru/7f41c9
acTpoU3HKHU 7c
Hroro no pazgeny 7

Paznean 6. OGOBIIAIOIIEE IOBTOPEHUE

bu6morteka [IOK
0606
6.1 OPHAIOMEC 4 https://m.edsoo.ru/7f41c9
MMOBTOpPEHUE
fc
Hroro mo pazgeny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO
I[MPOI'PAMME

ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB IIeKTDO e
No Jata JIEKTPOHHBI
KounTpoan IIpakTHyec undgposbie
n/ | Tema ypoka Bce U3y4YeH
- HbIE KHe st oOpa3oBaTe/ibHbIE
ro
padoThI padoThI pecypchl
®dusrka —
HaykKa o
MIPUPOJIE.
Prp bubmuoreka [JOK
Hayunsie
1 1 https://m.edsoo.ru/ff0
METO/IbI c3962
TO3HAHUS ===
OKPYXaIOILEro
MHUpa
Ponw 1 mecto
¢u3uky B
(bopmupoBaHHH bubmuoreka [JOK
2 P . 1 https://m.edsoo.ru/ff0

COBpeM?HHOI/I c1366
Hay4HOU
KapTUHBI MUDA, B



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

MPAaKTUYECKOUN

JIESITEIILHOCTH
JmoaeH
MexaHnndeckoe
IBIJKEHHE.
OTHOCHUTEIBLHOCT
b bu6mmoreka [{OK
MEXaHNYECKOTO https://m.edsoo.ru/ff0
JIIBIDKEHUS. c3508
[Tepemenienue,
CKOPOCTb,
YCKOpEHHUE
PaBHOMeEpHOE bubmuorexa [JOK
MPSIMOJIMHENHOE https://m.edsoo.ru/ff0
NIBHKEHHE €3620
PaBHOYyCKOpEHHO
o bu6moreka [IOK
HOMOMHeH e https://m.edsoo.ru/ff0
p c372e
NIBHKEHHE
CBoOogHoe
ITaJICHHE. bubmuorexa [JOK
Yckopenue https://m.edsoo.ru/ff0
CcBOOOIHOTO c39cc
HaJeHus
KpuonuneitHoe
NIBIDKEHHE.
bu6mmoreka [JOK
JBmkenue
. https://m.edsoo.ru/ff0
MaTepuaibHOU
c3ada
TOYKH 110
OKPYXHOCTH
ITpuHIMI
OTHOCHUTEIHHOCT
u I'ammies.
bu6mmoreka [JOK
HNuepuumansHbie
https://m.edsoo.ru/ff0
CHCTEMBI
c3be8
oTcyeTa.

[IepBrIit 3aK0H

Hrrotona

Macca tena. - ox

Cuna. ITpuniun nonmorexa L1
https://m.edsoo.ru/ff0

CYNEPHO3ULUU

cui. Bropon

c3be8



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3akoH HeroTtoHna
JUIs
MaTepuaibHON
TOYKH

Tperuii 3ak0H
Herotona mis

bu6mmoreka [{OK

10 MATCOMANLHELX https://m.edsoo.ru/ff0
p c3be8
TOYEK
3aKkoH
BCEMUPHOTO
Tsarorenus. Cuna bubmmoreka [{OK
11 TSIKECTH. https://m.edsoo.ru/ff0
[TepBas c3d00
KOCMUYecKast
CKOPOCTH
Cuna
pyrocTH bubnuoreka [JOK
12 ;]:KZIF{ T é Bec https://m.edsoo.ru/ff0
yKa. c3el8
Tena
Cuna TpeHus.
Koaddurument
TpeHus. Cuia bubnuoreka [JOK
13 COTIPOTHUBIICHUS https://m.edsoo.ru/ff0
IpH JIBHKEHUN c3f76
TeJa B )KUIKOCTH
WJIY Ta3e
[ToctynarenbHoe
Y BpalaTeabHOe
JIBU>KEHUE
a0COJIIOTHO
R bubnuoreka [JOK
TBEPAOTO Tena.
14 https://m.edsoo.ru/ff0
MOMEHT CHUJIBL.
c41a6
IInevo cuel.
YcnoBus
paBHOBeECHS
TBEPIOTO TENa
Nmnynsc
MaTepuanbHON
TOYKH, CUCTEMBI bubmorera [JOK
15 ’ https://m.edsoo.ru/ff0
MaTepuaIbHbIX

Touek. Mmiyibc
CUJIBL. 3aKOH

c43d6



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

COXpaHEHUS
AMITYJIbCA.
PeaxkTnBHOC
JIBHKCHUE

16

PaGora u

MOIIHOCTH CHJIBI.

Kunernmueckas
SHEPTUst
MaTepuaIbHON
Touku. Teopema
00 U3MEHEHHUH
KHHETHYECKOW
SHEPTHH

bubmmoreka [IOK
https://m.edsoo.ru/ff0
c4502

17

ITorennmanbHas
SHEPTHS.
ITorennmanbHas
SHEPTHUSI YIPYTO
nehopMUPOBaHH
OU MIPY>KUHBI.
TloTennmansHas
SHEprus Teia
BONMH3HU
MOBEPXHOCTH
3emuan

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c46la

18

TloTennmansHbIe
Hu
HEIOTEHITUAILH
ple citbl. CBS3b
paboThl
HEITOTEHIIUAILH
BIX CHJI C
H3MEHEHHEM
MEXaHH4YeCKOM
SHEPTUU
CHCTEMEI Tell.
3aKoH
COXpaHEHUs
MEXaHHYECKOM
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c478c

19

JIaGopatopHas
pabota
«HMccnenoBanue



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

CBSI3U PaOOTHI
CHIIBI C
H3MCHECHUEM
MEXaHHYECKOM
SHEPTrUM Teja Ha
npumepe
pacTsKeHus
PE3UHOBOTO
KTYTa»

20

KontponbHas
pabora 1o Teme
«Kunemaruka.
JnHamuka.
3aKoHBI
COXpaHEHUS B
MEXaHHUKE»

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c4b74

21

OcHOBHEIE
MOJIOXKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKOM
TEOPHH.
BbpoyHoBckoe
IBHKEHUE.

HAuddysns

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4dc?2

22

Xapakrep
JIIBIDKCHUS U
B3aUMOJIEHCTBUA
YaCTHI]
BEIIIECTBA.
Monenun
CTPOEHUS T'a30B,
JKUOKOCTEN U
TBEPJBIX TEN

23

Macca monexys.
KoaunuectBo
BEIIIECTBA.
ITocTostnnas
ABoraapo

24

Tennosoe
paBHOBECHE.
Temneparypa u
€€ NU3MEepeHHe.



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

[Ikana
TeMIlepaTyp
Henscus

25

WneanpHerii ra3
B MKT.
OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
c4fde

26

AOGcomoTHas
TeMreparypa
KaK Mepa
cpeaHen
KHHETHYECKOH
SHEPTHH
JBUKECHUS
MOJIEKYIL.
YpaBHeHue
Meunneneena-
Knaneiipona

bubmmoreka [{OK
https://m.edsoo.ru/ff0
chblle

27

3aKkoH
JanpToHa.
T"a30BbIC 3aKOHEI

28

JlabopaTopHas
pabota
«UccaenoBanue
3aBUCHUMOCTHU
MEXIY
napameTpamu
COCTOSIHUS
pa3pekeHHOTO
raza»

29

H3onporiecchl B
HACaIbHOM Tase
H UX
rpaguygeckoe
MpEeACTABICHUE

bubnmuoreka [JOK
https://m.edsoo.ru/ff0
c570e

30

Buyrpenuss
SHEPrus
TEpMOANHAMUYE
CKO# CHUCTEMBI U
CITIOCOOBI €€
H3MCHCHUS.
KommnuecTtBo

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
c5952



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

TEIUIOTHI U
pabora.
Buyrpennss
SHEprus
0JIHOATOMHOTO
UJIEaNIbHOTO rasa

B bu6mmoreka [{OK
B
31 https://m.edsoo.ru/ff0
TeTIoTnepe1aun 5036
VYV nennHasg
TEIJIOEMKOCTD
BEILIECTBA.
bubmmoreka [{OK
Kommaectso
32 OILTOTEL DI https://m.edsoo.ru/ff0
T p €5c36
Teronepenaye.
AnnabaTHBIN
TpoIIecC
[TepBriit 3aK0H
TEPMOJIMHAMUKHA bu6mmoreka [IOK
33 H €T0 https.//m.edsoo.ru/ff0
MIPUMEHEHHE K chefc
M30IpoIeccam
Heob6parumocTth
MPOIIECCOB B bu6mmoreka [JOK
34 MIPUPOJIE. https://m.edsoo.ru/ff0
Bropoii 3akoH 6230
TEPMOAMHAMHUKHU
ITpuHIMI
. bubmuoreka [JOK
nerictBus u KIT/]
35 . https://m.edsoo.ru/ff0
TEIUIOBOM
c600a
MaIIHHEI
36 Hukn Kapao u
ero KIT/I
OKOIOTHYECKHE
37 poOIeMbI
TEIUIOPHEPTETHK
H
O06o0maromuit
YPOK bubmuoreka [JOK
38 «MounekynspHas https://m.edsoo.ru/ff0

¢uznka. OCHOBBI
TEPMOAMHAMHUKH

€6938



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

»

KontponbHas
paboTta 1o Teme

«MouekynsipHas bubmorexa HOK
39 (usiKa. OCHOBEL https://m.edsoo.ru/ff0
€6a50
TEPMOTUHAMHUKHU
»
[Tapoo6pazoBan
e u bubmmoreka [{OK
40 KOHICHCAITHSI. https://m.edsoo.ru/ff0
Hcnapenue u c63b6
KHIICHUE
AOcomoTHas 1
OTHOCHTEIbHAS
BIAKHOCTE bu6moreka [IOK
41 BosIyXa https://m.edsoo.ru/ff0
' c64d8
Hacrprmennsrit
nap
Trépnoe Teno.
Kpucrannmueck
re u aMopgHbIC
Tena.
AHunzoTponus bubnuorexa [JOK
42 CBOWCTB https://m.edsoo.ru/ff0
KPHUCTAJIJIOB. c65f0
Kunkue
KpUCTAJLIHI.
CoBpeMeHHbIE
MaTepHuabl
IInaBnenue u
KPUCTAJUTHU3ALIHS
R — bu6mmoreka [JOK
43 rerToTa https://m.edsoo.ru/ff0
c6708
TIJIABJICHUS.
Cybnumarus
YpaBHeHUE bubnuoreka [IOK
44 TEIJIOBOTO https://m.edsoo.ru/ff0
bamaHca c6820
DnekTpusanus
el bu6mmoreka [JOK
45 . https://m.edsoo.ru/ff0
DNeKTpUYECKU

3apsa. JBa Buna

cbbhcc



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

ANEKTPUUECKUX

3apsI0B
[IpoBonHMKH,
TVDTICKTPUKU U
MIOJIYTIPOBOJIHUK bubnuorexa [HOK
46 u. 3aKOH https://m.edsoo.ru/ff0
COXpaHEHUS cbhcc
AIEKTPUIECKOTO
3apsa
Bzaumoneiicten
€ 3aps0B. 3aKOH
bubmmoreka [IOK
Kynona.
47 . https://m.edsoo.ru/ff0
Toueunsrit
. coced
ANMEKTPUICCKUI
3aps
Hanpsix€nHocTh
ANEKTPUIECKOTO
nons. [IpuHnmn bubnuoreka [IOK
48 CYIEPITO3HUITIT https://m.edsoo.ru/ff0
ANEKTPUIECKUX c6df2
nonen. Jlmauu
HANPsKEHHOCTH
Pabota cun
ANEKTPOCTATHYC
bu6mmoreka [JOK
CKOT'O MOJIS.
49 oTeHmIaT https://m.edsoo.ru/ff0
. c6f00
Pa3HocTh
MMOTEHLIMAIOB
IIpoBoiHVKY U
JTUDJICKTPUKH B
ANEKTPOCTATHYE bubnnoreka [JOK
50 CKOM IIOJIE. https://m.edsoo.ru/ff0
Juanexkrpuuecka c7018
i
MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTh bubmorera TIOK
51 Kom pH . https://m.edsoo.ru/ff0
. Konnencarop 7126
DNEeKTPOEMKOCTh
bu6mmoreka [JOK
IIOCKOTO
52 https://m.edsoo.ru/ff0
KOHJICHCATOPA.

OHeprus

c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

3apsHKEHHOTO
KOHJICHCATOPa

53

JlaboparopHas
pabora
"Usmepenue
JIIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[Tpuanun
JICUCTBUS U
MIPUMECHCHHE
KOHJIEHCAaTOPOB,
KOTTHUPOBAJILHOTO
amnmapara,
CTPYHHOTO
MpUHTEpA.
DIIEKTpOCTaTUYE
CKas 3aIuTa.
3a3zemiieHuE
ANEKTPOTPUOOPO
B

55

DIIEKTPUYECKUI
TOK, YCJIOBHUS €TO
CYIIIECTBOBAHUSI.
IlocTrostHHBIN
tok. Cuna Toka.
Hanpsioxenue.
ConpoTtuBieHuUE.
3akon Oma mis
y4acTKa [enu

56

[TocnenoBarenbH
oe,
napaJulebHOE,
CMellIaHHOE
COEIMHEHUE
MIPOBOJTHUKOB.
JIaGopatopHas
pabota
«M3yuenne
CMEIIaHHOTO
COEJIMHEHUS
PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c74f0

57

PaGora u

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

MOIITHOCTh
AIEKTPUUECKOTO
TOKa. 3aKOH

[xoyna-Jlenna

https://m.edsoo.ru/ff0
c7838

58

3akon Oma Jyist
MOJIHOM
(3aMKHYyTO)
BIEKTPUYECKON
uenu. Kopotkoe
3aMBbIKaHUE.
JlaGoparopHas
pabota
«3mepenue
OJ1C ucroununka
TOKa U €r0
BHYTPEHHETO
COTIPOTHBIICHUSI

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c7ae0

59

DIJIEKTPOHHAS
MIPOBOAMUMOCTD
TBEPIBIX
METAJLIOB.
3aBUCHUMOCTh
COIIPOTHUBIICHUSA
METaJUIOB OT
TEMIIepaTyphbl.
CBepXnpoBoauM
OCTh

60

DNeKTpUYECKUuit
TOK B BaKyyMe.
CaoiicTBa
AIEKTPOHHBIX
My4KOB

61

ITonynpoBOAHUK
U, uX
COOCTBEHHAas U
IIPUMECHAs
IIPOBOJUMOCTb.
CaoiicTBa p—Nn-
nepexo/a.
[TonynpoBoAHUK
OBbIE MPHOOPHI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
c84ae

62

DnexTpuuecKui

bu6mmoreka [JOK



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

TOK B pacTBOpax
U pacruiaBax
AIIEKTPOJIUTOB.
DNEKTPOTUTHYEC
Kada
JIMCCOIHALINS.
DNeKTpoIn3

https://m.edsoo.ru/ff0
c82ba

63

DnexTpuyecKuit
TOK B Tra3ax.
CaMOCTOSITENIbH
BT U
HECAMOCTOSATENh
HBIW pa3psi.
Moans.
IIna3ma

bubmmoreka [{OK
https://m.edsoo.ru/ff0
c84ae

64

DIIEKTPUYECKHE
puoOoOpsI U
YCTpPOMCTBA U UX
MPaKTUYECKOe
MIPUMEHEHHE.
[IpaBuna
TE€XHUKH
0€30MacHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c86fc

65

O06o0marommit
YPOK
«INEKTpOoIMHAM
HKay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c88be

66

KonTposbHas
pabora 1o Teme
«DNEKTPOCTATUK
a. [locrosanubIi
3JIEKTPUYECKUN
TOK. Toku B
Ppa3IUYHBIX
cpenax»

bubnuoreka [JOK
https://m.edsoo.ru/ff0
c8a8a

67

PesepBHbIit
YPOK.
KoHnTtponsHas
paboTa 1o Teme
"DnexTpoauHaM

HKa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
c8c56

68

Pe3epBHbIi

bu6mmoreka [JOK



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

YPOK. https://m.edsoo.ru/ff0
O06o001aromun c8f6e
YPOK TI0 TeMaM
10 knacca
OBULIEE
KOJIMYECTBO
68 3 3
YACOB I1O
[TPOTPAMME
11 KVIIACC
N KosmmmuecTBo yacos Nara DJIeKTPOHHbIE
Kourpoasr | IIpakruuec uupposwie
n/ | Tema ypoka Bcee HU3Yy4YeH
I o HbIE KHe st oOpa3oBartejibHbIE
r
padoThI padoTbI pecypchl
Tloctosgunsie
MAarHuThl U UX
B3aMOJEHCTBUE
. MaraurHaoe
rose. Bextop bubnuoreka [IOK
o 1 https://m.edsoo.ru/ff0
MarHUTHOM 9778
WH]TYKITUH. =
JInauN
MarduTHOH
WHIYKITUH
MaruuTtHoe
noJje
MIPOBO/THHUKA C
bubmuoreka [JOK
TOKOM. OTIBIT
Socre 1 https://m.edsoo.ru/ff0
peTeaa. . c98fe
B3aumoneicrsu
€ TIPOBOJTHUKOB C
TOKOM
JIaGopatopHas
pabota
«W3vaeme bu6mmoreka [JOK
" 1 1 https://m.eds00.ru/ff0
MarHUTHOTO
c98fe
TIOJISI KATYILIKH C
TOKOM»
JeiicTBHe
bu6mmoreka [JOK
MarHuTHOTO
1 1 https://m.edsoo.ru/ff0
oIS Ha

IIPOBOJAHUK C

c9ac0



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

TokoM. Cuia
Awmriepa.
JlaboparopHas
pabora
«HccaenoBanne
e cTBUS
IMOCTOSIHHOTO
Mar"HuTa Ha
paMKy ¢ TOKOM»

[elictBue
MAarHuTHOTO
I10JIS Ha
JIBUKYITYROCS
3apSHKESHHYIO
yactuiy. Cuna
Jlopenma.
PaboTa cunbl
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0

c9df4

DJIEKTPOMArHuT
Hast MHIYKITHS.
[Totok BekTOpa
MarHUTHOM
uaaykiuu. JC
WHTYKITUH.
3aKoH
AIIEKTPOMArHUTH
O MHIIYKIIUU
®dapanes

JlaGopaTopHas
pabota
«UccnenoBanue
SIBJICHUS
AIIEKTPOMArHUTH
O UHAYKLIUK

bubmuoreka [JOK
https://m.edsoo.ru/ff0

cal50

NHAYKTUBHOCTD.
SIBnenue
CaMOMHAYKIIUH.
SOJIC
CaMOMHAYKIIUH.
OHeprus
MariuTHOTO
T10JIs KaTYILKH C

bu6mmoreka [JOK
https://m.edsoo.ru/ff0

cab00



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

TOKOM.
DNIEeKTPOMAarHuT
HOE T0JIe

Texanueckue
YCTPOMCTBA U UX
NIPUMEHEHHUE:
MIOCTOSIHHBIC
MarHHuTEHI,
3JEKTPOMAarHuT
BI,
AIEKTPOJIBUTATE
JIb, YCKOPHUTEIHN
3JIEMEHTaPHBIX
YaCTHII,
WHIYKIIMOHHAS
eyb

10

O06o0maromui
YPOK
«MaruuTtHoe
TOJIE.
DJIEKTPOMArHuT
Hast MHIYKIIHAS

bu6moreka [IOK
https://m.edsoo.ru/ff0
cab82

11

KonTposbHas
pabora 1o Teme
«MarnutHoe
ToJie.
DJIEKTPOMArHuT
Hasi UHIYKLIHSDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cad58

12

CBo0OoHbIE
MeXaHUYECKHE
KoeOaHusl.
I'apmonuueckue
KoJIeOaHMSI.
YpaBHeHue
TapMOHUYECKHX
KoJICOaHUIA.
IIpespamenue
SHEPrUuu

bubmuoreka [JOK
https://m.edsoo.ru/ff0
caf06

13

JlaGopatopHas
pabota
«HMccnenoBanue
3aBHCUMOCTHU



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

MEPUO/1a MAJIbIX
KoneOanuit
rpy3a Ha HUTH
OT IJIMHBI HUTHU
1 MaccChl Ipy3a»

14

KomnebarenspHblid
KOHTYP.
CBo0OoaHbBIE
AJIEKTPOMArHUTH
bI€ KOJIeOaHus B
HAI€ATEHOM
KoJie0aTeILbHOM
KOHTYpE.
Ananorusa
MEXTY
MEXaHUYECKUMU
"
ANIEKTPOMArHUTH
BIMU
KOJeOaHUsIMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0
ch820

15

dopmyna
Tomcona. 3aKoH
COXPaHCHHUS
SHEPIUH B
HJIeaIbHOM
Koe0aTeIbHOM
KOHTYype

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ch9c4

16

IIpencraBnenue
0 3aTyXarINuX
KOJIeOaHUIX.
Brinyxennsie
MEXaHHYECKHE
KoeOaHusl.
Pe3onanc.
BeinyXcHHBIE
3IEKTPOMAarHuTH
pIe KOJIeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cbbh86

17

[IepemenHsbIi
TOK.
CunycougajibHbl
1 IEpEMEHHBIN
TOK. MOIIHOCTB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

MEPEMEHHOT0
TOKA.
AMIUTUTYIHOE U
JIEHCTBYIOLIEE
3HAUYCHHUEC CHIIBI
TOKA B
HaIpsHKEHUS

18

Tpancdopmatop.

[Ipounssoactso,
repeaada u
noTpebieHne
BIEKTPUYECKON
SHEPIUU

19

YerpolicTBo 1
MPaKTUYECKOE
MIPUMEHEHHE
ANEKTPUIECKOTO
3BOHKa,
reHeparopa
MIEPEMEHHOTO
TOKa, TUHUH
ANIeKTpoTepeayd

bu6moreka [IOK
https://m.edsoo.ru/ff0
cc324

20

OKOJIOTHYECKUE
PHUCKH TIpH
MIPOU3BOJICTBE

AIIEKTPOIHEPTUH.

Kynerypa
HCIIO0JIb30BaHUs
ANIEKTPOIHEPTUU
B IIOBCEIHEBHOM
JKU3HU

21

Mexannueckue
BOJIHBI, YCIIOBUS
pacnpocTpaHeHu
s. Iepuon.
CxkopocTb
pacnpocTpaHeHu
sL M IJIMHA
BOJIHBI.
[Tonepeunsie u
MPOI0JbHBIE
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ccab4



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

22

3Byk. CKopocTh
3ByKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TemOp

3ByKa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
cccOc

23

DNEeKTPOMAarHuT
HBIC BOJIHBI, UX
CBOMCTBA U
CKOpOCTb.
IIkana
DJIEKTPOMArHUTH
BbIX BOJIH

bubmmoreka [{OK
https://m.edsoo.ru/ff0
ccfe0

24

[TpunHIUTIBI
paaroCBsI3U U
TCICBUACHHS.
PazBurue
CPEICTB CBSI3H.
Pagnomnoxanus

25

KonTposbHas
pabota
«Konebanus u
BOJIHBD»

bu6moreka [IOK
https://m.edsoo.ru/ff0
cco6f8

26

[Ipsimonunelrinoe
pacnpocTpaHeHu
€ CBeTa B
OJHOPOTHOM
cpere.
ToueuHbrit
HCTOYHHUK CBETA.
JIyu cBera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd350

27

OTtpaxenue
cBeTa. 3aKOHBI
OTpaKeHUS
CBeTa.
IToctpoenne
M300paxeHuil B
MIJIOCKOM
3epKaie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd4e0

28

[Ipenomiienue
ceera. [lonHoe
BHYTPEHHEE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cd7f6



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

OTPaKEHHUE.
[IpenenvHblii

YTOJI TIOJTHOTO
BHYTPEHHETO

OTpaXXEHUS

29

JlaboparopHas
pabora
«M13mepenue
MoKa3aTens
MPETOMIICHUS
CTEKJIa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0
cd67a

30

JIMH3EL
[Toctpoenue
M300pakeHU B
nun3e. opmyna
TOHKO JIMH3EL.
VBenuuenue
JIMH3BI

bu6moreka [IOK
https://m.edsoo.ru/ff0
cddle

31

JlabopaTopHas
pabota
«HccaenoBanue
CBONCTB
n300pakeHUI B
JTUH3aX»

32

Hucnepcus
cBera. CI0KHBIN
cocraB 0eJIoro
cBera. LlBeT.
JlaGopaTopHas
pabota
«HaoOmronenue
JTUCTIEPCHH
CBETa»

33

WnTepdepenius
CBeTa.
Hudpaxmms
CBeTa.
JudpaxironHas
peméTka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ced22

34

[Tonepeunocts
CBETOBBIX BOJIH.
[Momapuszanus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

CBCTa

35

OnThyeckue
npubOpsI U
YCTPOMCTBA U
YCIIOBUS UX
0e301macHoro
MIPUMEHCHHUS

36

I'panunbr
MIPUMEHUMOCTHU
KJIaCCUYECKOMU
MEXaHHUKH.
[Toctynatsl
crenraibHOU
TEOpUHU
OTHOCHTEIHLHOCT
u

bubmmoreka [{OK
https://m.edsoo.ru/ff0
cf862

37

OTHOCHUTENBLHOCT
b
OJTHOBPEMEHHOC
TH. 3aMeJIEHNE
BPEMEHH U
COKpaIieHne
JUTAHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0
cfa42

38

DHeprus u
UMITYJIbC
PENATUBUCTCKON
gacTulbl. CBI3b
Macchbl ¢
SHEprueu u
HUMITYJIECOM.
DHeprus NOKos

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cfc68

39

KonTposbHas
pabota
«OnTuka.
OcHOBEBI
crnernuaibHOM
TEOPUHN
OTHOCHUTEIHLHOCT
n»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cf6f0

40

DoTOHEL
dopmyiia
Ilnanka.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cfel6b



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16

OHeprus u
uMIynbc (GoToHA

41

OTkpbITHE U
HCCIe0BaHue
doTorddekra.
Omnpiter A. T'.
CroneroBa

bu6mmorexa [{OK
https://m.edsoo.ru/ff0
cffc4

42

3aKoHBI
dhoTorddexra.
YpaBHeHue
DUWHIIITeHHA IS
dboTorddexra.
«KpacHas
T'PaHUIIA»
dboTtorddekra

bubmmoreka [{OK
https://m.edsoo.ru/ff0
do15e

43

JlaBiieHue cpera.
Omnsrtel 11. H.
JleOenena.
Xumudgeckoe
NIEUCTBYUE CBETA

bu6moreka [IOK
https://m.edsoo.ru/ff0
d04a6

44

TexHnueckue
YCTpOMCTBA U
MPAKTUIECKOE
MPUMEHEHHE:
(hoTOdNIEMEHT,
(dhoTomaTumK,
COJTHEYHast
Oarapes,
CBETOIHO/

45

Pemenue 3amau
110 TeEME
«DIIEMEHTHI
KBaHTOBOM
OIITHKI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
d0302

46

Mogens aToma
Tomcona.
OnEBITHI
Pesepdopna o
paccesHUIO o~
YaCTHII.
[Inanerapnas
MOJCIb aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
do9la



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

47

ITocrynater bopa

bubnuoreka [IOK
https://m.edsoo.ru/ff0
dOafa

48

N3nyuenue u
MOTJIOIIECHHE
¢$oToHOB TIpU
nepexoje aToma
C OJTHOTO YPOBHS
SHEPTUHU Ha
Ipyroui. Buasl
CTIEKTPOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0
dOafa

49

Bonnossre
CBOMCTBaA
qacTHIl. BOJIHEBI
ne bpoitis.
Kopmyckynsipao
-BOJIHOBOH
JyaJin3M.
CrionTanHoe U
BBIHYXJIEHHOE
U3JTy4YCHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0
dOca8

50

OTKpbITHE
PaanoOaKTUBHOCT
u. OnbITHI
Pezepdopna o
OTIpeIeNICHUIO
cocTaBa
PaanoaKTUBHOTO
W3ITy4eHUst

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
dofd2

51

CsolicTBa
anbda-, 6era-,
ramma-
U3ITy4YeHUsI.
Bnusuue
PaaroaKTUBHOCT
M Ha JKUBBIC
OpraHU3Mbl

52

OtkpsiTHE
IIPOTOHA U
HEUTpOHA.
H3otomsl.
Anbda-pacnan.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

DNEeKTPOHHBIN U
IIO3UTPOHHBIN
Oera-pacra.
l'amma-
U3JIy4yeHue

53

DHeprus CBs3u
HYKJIOHOB B
sape. SnepHsie
peakuuu.
SnepHbriit
peakrop.
[IpoGnemsl,
MEPCIIEKTHUBHI,
JKOJIOTHYECKHE
aCTIEKTHI
AIEPHOMN
SHEPTETUKHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0
d1356

54

DJleMeHTapHbIe
YaCTHUIIBL.
OTKpbITHE
MMO3UTPOHA.
MeTtoanl
HaOJIIOEHUS U
perucTpamnuu
3JIEeMEHTaPHBIX
YaCTHII.
Kpyrnasrit cton
«DyHnameHTanb
HBIC
B3aMMOICHCTBUS
. ExunacTBO
(dbuznyeckoin
KapTHUHBI MUPa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
d0e38

55

Bupg 3BE€3m1H0T0
HeOa.
Co3Besaus,
SIPKUE 3BE3/IBI,
IUIAHETHI, HX
BUJIMMOE
JIBIDKCHHE.
CoaHeuHas
cHCTeMa



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

56

Comnnre.
ConneuHas
aKTHUBHOCTb.
Uctounnk
sueprun CoJiHIla
M 3BE3T

57

3BE3 MBI, X
OCHOBHBIC
XapaKTEPUCTUKHU
. 3BE&311B1
rJIaBHOM
MOCIIeIOBATEIIbH
OCTH.
Bnyrpennee
CTPOEHUE 3BE3.
CoBpeMeHHbIE
MpeACTaBICHUS
0
MPOUCXOXKIACHUU
U DBOJIIOIUH
CouHiia 1 386311

58

Muneunsiii [Tyt
— Hama
I'amaxTuka.
Ilonoxenue u
JIBIDKCHHE
CouHiia B
I'amakTuke.
TI'anaktuku.
YEpHbie OIPHI B
sIApax rajakTHK

59

Bcenennas.
Pas0eranune
raJlakTHUK.
Teopus
bonpmmoro
B3pbIBA.
PenukroBoe
W3JyYCHHE.
MeraranakTuka

60

Hepemennsie
poOIeMbl




aCTPOHOMUH

61

KontponbHas
pabora
«IJEeMEHTBI
ACTPOHOMHH U
acTpO(UZHKI»

62

O6o06maromuit
ypok. Poiib
bu3uKu 1
ACTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTHIECKO
H, COIMaIbHOM 1
3TUYECKOM
chepax
JIESATeIIbHOCTH
YeJIoBEKa

63

O6006maromuit
ypok. Posib u
MecTO (DPU3UKH U
aCTPOHOMHUU B
COBPEMEHHOU
HAay4YHOU
KapTHUHE MHUpa

64

O6006maronuit
ypok. Ponb
dbuzmdeckon
TEOpUU B
hopmupoBaHUHU
MpeJICTaBICHUN
0 ¢u3nuecKou
KapTUHE MHUpa

65

Ob6o06maromuit
ypok. Mecro
¢buznueckoit
KapTHUHBI MUpa B
oOmiem psaay
COBPEMEHHBIX
€CTECTBEHHO-
Hay4HbIX
MpEICTaBICHUN
0 NpUpoAe




Pe3epBHbIi

YPOK.
MaruutHoe

66
oJe.
DNEeKTPOMAarHuT

Hasi UHIYKUIHS

Pe3epBHbIi
ypok. OnTuka.
OCHOBEI

67 CIIelManbHO I
TEOPHH
OTHOCHUTEILHOCT
71

PesepHnslit ypok.

KsanroBasa
N3HKa.

68 ¢

DJIEMEHTEI

aACTPOHOMUU U

acTpoPpU3NKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
d1784

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET



