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HOACHUTEJIBHASA 3AIINCKA

IIporpaMMa 1o ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEJHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUM W TpeOOBaHUM K pe3yjbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeiIbHOW MporpaMmsl, npeactaBieHHbIXx B PI'OC
COO, a Takxke ¢ ydéroM (enepaibHOH paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUMU TpernojiaBanus yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTeIbHBIX
OpraHMU3anUsIX Poccutickon Denepanuu, pean3yoImmx OCHOBHEIE
o0Opa3oBarenabHbIe MPOTPAMMBI.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBiIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
0o0Oy4eHMs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb pPEAIU3ALUU MEKIIPEIMETHBIX
CBs3e (DM3MKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH mpeaMeramu. B Hel
OTIPECTSAIOTCS OCHOBHBIE LIETM M3yueHHUs (U3MKH Ha ypOBHE CPEAHETO OOIIEero
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarnpeIMEeTHBIC, ITPpeMETHbIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3ybTaThl OCBOEHUS Kypca (U3HKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTAThI 110 FOJIaM 00yUYEeHUS;

e coJiepkaHue yueObHoro npeamera « @u3nka» mo rogam o0ydeHHUsl.

dusnka kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOro NnpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUU 00 okpysxaromieM Mupe. LlIkonbHbIN Kype pusnku — cucreMooOpa3yromuii
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SBJICHHMM, M3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbusznyeckoir reorpadueid u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpejeNsieT  XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOIMH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MATEPHANIOB C 3aJaHHBIMH CBOWCTBAMU M JPYTHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIaa B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa OOydaromuxcsa, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHHUS MPU BBINOJHEHUH UMU Y4€OHBIX HCCIEIOBaHUM.

B ocHOBy kypca ¢usuku s ypoOBHSL CpeAHEro oOmero oOpa3oBaHMs
IIOJIOKEH pAX HWIEH, KOTOpPhIE MOKHO paccMaTpuBaTh KakK MPUHLUIIBI €r0
IIOCTPOCHHS.



Hoea yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3/eioB (DU3WKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DU3HKHU.

Hoes cenepanusayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (¢u3Mueckux Teopuid. Bemymmm B Kypce sBIseTCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanusi TpearnoiaraeT HCIOIb30BaHUE
T'YMAHUTAPHOTO TMOTEeHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U pPa3BUTHUSA
bu3nku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamu.

Hoess mpuxnaowoii  nanpasnennocmu. Kypc ¢dusuku  mpeamnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMUYECKUX M TE€XHOJOTMYECKHUX MPUIIOKEHUN
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TMOCPEICTBOM BBEIACHUS JJIEMEHTOB
colepKaHMs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMM, a Takke O0OCYKIEHUs
npo0JieM pallMOHAIBHOIO IPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (pusmyeckue Teopuu (GOpMHpPOBAHHUE MPEICTABICHUN O
CTPYKType HoCTpoeHus: Gu3nIecKkoil Teopuu, poiu (GyHAaMEHTaIbHBIX 3aKOHOB U
OPUHIMIOB B  COBPEMEHHBIX IMPEACTaBICHUSAX O MPUPOAE, TI'PaHHUIAX
NPUMEHUMOCTH TEOPHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKH peallu3yeTcsl Mpexae
BCEro 3a CY€T OpPraHM3alliy SKCIEPUMEHTAIBHON AESTeNbHOCTH O0Yy4YaroUIuXCs.
st Ga3oBoro ypoBHSI Kypca (GU3HMKM — OTO HCIOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B IporpamMme 1o (u3uke oObEeIMHEHbI B OOLIUH CIUCOK YUYEHHYECKHX
MpaKkTUYECKUX paboT. BhiieneHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAMMBIX JUISI KOHTPOJL U  OLEHKH, OCYIIECTBISETCS Yy4YaCTHHUKaMU
o0pa3oBaTeNbHOTO TIpOllecca HCXOAd M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHamieHust kabunera Qusuku. Ilpu »>TOM obOecrneunBaeTcsi OBJIAJICHUE
0o0yYaronMMuUCss yMEHUSIMUA TPOBOJIUTH KOCBEHHBbIE H3MEPEHMsI, HUCCIEIOBaHUS
3aBUCUMOCTEH (DUM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
PEIJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIENsIeTCs] peIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1ay.
IIpu 3TOM 111 pacU€THBIX 3a/1a4 IPUOPUTETOM SABIISIIOTCS 3aa4 C SIBHO 3aJaHHOU
(¢u3nuecKoil MOJENbIO, MO3BOJSIONIME MPUMEHATHh HW3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaK U MHTETPUPYS 3HAHUA W3
pa3HbBIX pasnenoB. [[s KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIIOTCS 3aJIaHUS Ha
00BsICHEHHE TpOTeKaHUs (U3MUECKUX SIBICHUNM W TIPOIECCOB B OKpYXKaroieh
KU3HU, TpeOytonue BbhIOOpa (U3MYECKON MOJIENHU IS CUTyalluu MPaAKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO€CTeueHHI0 YydeOHOro mpolecca 0a3oBbIi ypOBEHb Kypca
(bu3KMKK HA yPOBHE CpeHEro 00111ero 00pa3oBaHus TOJDKEH U3Y4YaThCs B YCIOBUSAX
IpeIMETHOrO KaOuHeTa (U3MKU WM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (u3umku AOMKHO OBITH
HeoOxouMoe JiabopaTopHoe OOOpyJOBaHWE JiJisi BBITIOJIHEHUS YKa3aHHBIX B
porpamMme 1o (pU3HKEe YUYCHHUYECKHX MPAKTHUYSCKUX padOT W JIEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHcTpalluoHHOE 00Opy/0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
NPUHITITIOM MHUHUMAJIBHON JOCTaTOYHOCTH H  OOECMEYMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B MporpaMMe 10 (U3MKE KIIOYEBBIX JACMOHCTpAIlUd s
WCCIICIOBAHUS  W3Y4YaeMbIX  SBJIEHUW ©  MPOIECCOB, OJMIUPHYECCKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopatopHoe 00OpyIOBaHHE [JIsi YUYEHHUYECKUX MPAKTUUECKUX padoT
dbopMupyeTcs B BUAC TEMAaTHYECKUX KOMIUIEKTOB M O0ECIIEUMBACTCS B pacyeTe
OTHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHdecKne KOMIUICKTHI
7a060paTOpHOTO O00OPYMOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX W IMU(POBBIX TMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJIE ITM(POBBIX JabOpaTopuii.

OCHOBHBIMHU TIEJISIMU U3Yy4EeHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHUS OOYYAOIIMXCA K HAyYHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE WX HHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIH;

e pa3BUTHE MPEACTABJICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
UCCJIeI0BATEIHLCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

e (opmMupoBaHMEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3yYEHUSs
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBanue yMeHUH OOBSACHATH SABJICHHUS C MCIOJb30BAaHUEM
(bu3MYecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (opmupoBaHue mpeACTaBICHUN O poyid (PU3UKHM JJI Pa3BHTHS JIPYTHUX
CCTCCTBEHHBIX HAyK, TCXHUKH U TCXHOJIOTHH.

JlocTmkeHne ATHX Ienel o0ecrednBaeTcsl pElIeHHEeM CIIEeIyIONNX 3a71ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e MpHOOpETEHHUE CHUCTEMBI 3HAHUM 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIpHYIO  (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTHI acCTPOPHU3UKH;

e (opmupoBaHue yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
00bsCHeHMs] (PU3NYECKUX SBICHUW B TPUPOAE U Uil TMPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pELICHUs pPa3IUYHbIX 3a7a4 C $BHO 3a/laHHOM
dbu3znyeckoil MOJENbI0, 3a/Jay, MOJPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3gaHue GU3NUEeCKO MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a/1a4H;

e TIOHUMaHHWC (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJIOTHYCCKUX MPOIIECCOB, MX BIHMSIHUSA Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUEC METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M TPOBEIACHUS
(bU3HYEeCKUX SKCICPUMEHTOB, aHAIW3a W MHTEPIpETArid WHGOPMAIIIH,
OTIpeIeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

e CO3JIaHWC YCJIOBHM JIJISl Pa3BUTHsI YMEHHU MPOEKTHO-UCCIIEI0BATEILCKOMH,
TBOPYECKOU EATEIBHOCTH.

[Ha w3yuenue ¢usuku (0a30BbI YpPOBEHb) HAa YpPOBHE CpPEIHEro OOIIEro
obOpazoBanust otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeZIEl0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).|

[Ipenmaraembiii B mporpamMme 1o (¢U3HKE TEpPeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
pOBeNCHUsT JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIUBHUIYaTbHBIX
0COOEHHOCTEH 00yUarOIMUXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®usuka — Hayka o mpupoje. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOLIETO
mupa. Poib 3KkcnepuMeHTa W TEOPUH B MPOLECCE IMO3HAHUS MPUPOJBI.
DKCIEPUMEHT B (PU3HKE.

MopenvupoBanue (pU3NYECKUX SBICHHUA M TIpoleccoB. HaydHble THIOTE3HI.
duznyeckre 3aK0HBI U TeOpHH. ['paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUA.

Pons u Mecrto ¢usuku B (HOpMHPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBele W UUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpPOCTh (CpeaHsIsi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOM TOUKH, UX MPOEKIMHU HA OCHU CUCTEMbl KOOPJIMHAT.
CroxeHue nepeMenieHui u CI0KeHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOIMHEHOe nBrkeHue. [ 'paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBobOoaHOE TagieHne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonuneniHoe  ABWKeHHWE. [I[BU)KEHHWE  MATepUAIbHOW  TOYKH IO
OKPY>KHOCTH C HOCTOSSHHOW 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon n yactora obparnieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuYeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MTEpeaadu.

Jlemoncmpayuu

Mojienb cucTeMbl OTCUETa, WIUTIOCTPAIMS KUHEMATHYECKUX XApaKTEPUCTUK
JBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOI30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

Habnronenue nBukeHHWs Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenne yckopeHHs: CBOOOIHOTO MaCHUS.

Hanpagnenune ckopoctu Ipu ABUKEHUH O OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie pabomul

N3yyeHne HEpaBHOMEPHOTO JIBUXKEHHUS C LIEIBIO ONPENEIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnegoBaHnue COOTHOLICHUS MEXAY IIyTAMH, IPOWUJIECHHBIMU TEJIOM 3a
IIOCJICIOBATENbHBIC PABHBIE IMPOMEXYTKM BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yyeHne nBUKEHUS LIAPUKA B BA3KOM KUIKOCTH.

N3yuenue aBuxeHus Tena, OpOUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  orHocurensHocTH  ['amumnes. lIlepBwlii  3akoH  Hbrorona.
NHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa
JUI MaTepUaJIbHOM TOUKHU. TpeTuid 3aKkoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. IlepBas kocmuueckas
CKOpOCTb.

Cuina ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKOMBKEHUS U cuiia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpoTUBIICHUS TIPYU IBUKEHUU TEJa B KUJIKOCTH WIIH Tase.

[ToctynaTtenbHOe U BpalateabHOE ABMKEHHE a0COIIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEA.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHUE: MOAIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHUE Macc B3aUMOAEHCTBYIOIIMNX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrioxeHue cuil.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT JAehOpMaIIiH.

HesecomocTts. Bec Tena nmpu ycKOpeHHOM noAbEME U MAJCHUM.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomul

N3yueHue nBuxeHus OpycKa 1Mo HAaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
PE3MHOBOM 00pa3iie, OT uX JedopMaruu.

UccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeEld, HMEIOLIETO OCh
BpalICHUS.

Tema 3. 3axkonwt coxpanenus 6 mexanuke

Nmnynsc marepuanabHOM TOYKM (T€a), CHUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NmMnynbc cuiibl U1 M3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE nBMXEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass sHepruss MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUM.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus YIpyro
neopMUpOBaHHOW  TIpykWHBL.  [loTeHUManbHasT  SHEprus Tejla  BOJM3U
MOBEPXHOCTH 3E€MIIH.

[loreHumnanbHble W HEMOTEHUHUANbHBIE  cUJbl.  CBa3b  pabOThI
HETIOTCHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON SHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KONED,
MPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon MOTEeHIIMATEHON YHEPTUN B KHHETHUECKYIO 1 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenne aOCOIMIOTHO HEYNPYroro yjapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHUEM MEXAHMUYECKOW DHEPTUu
TEeJa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. Mogexkyisipuast pu3nKa 1 TEePMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUU U MX OINBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aHMOJICMCTBUSL YaCTHUI BEIIECTBA. MoOJAENN CTPOEHUS Ta30B, KXUJIKOCTEU H
TBEPABIX TEN U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosiekyi. KonunuectBo BemectBa. [locTtosinaast ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. Illkama Ttemmneparyp
Lenbcus.



Mopens  upeanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOPHH HJICAIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHEeW KWHETUYECKOM JSHEPIHMM TEIUIOBOIO JBMXKEHHs dactul rasa. [llkama
temrepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Knanenpona.
3akoH JlanbToHa. M3ompoueccsl B UACAIbHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OnbIThl 10 U PY3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopens onbita LTepha.

OnbITHI, JIOKA3bIBAIOIIINE CyLIECTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mojienb, WILTIOCTpUpPYIONIAas MPUPOY JABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHMUS HJCAIBHOrO Tas3a,
W30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ornpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bE€Ma KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKIY HapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoanHamuueckas cucrema. BHYTpEeHHsAsI 3HEpPrusi TEPMOJMHAMHUYECKOU
CUCTEMBI U cIoco0bl €€ u3meHeHus. KonruectBo TemioTel U pabora. BHyTpeHH: s
DHEpPrus  OAHOATOMHOIO  HJAEaJIbHOrO  rasa. Buasl  temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Ty4YCHHUE. Y IeTbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTHI pH TEMIIONEpEaaye.

[Tonsitue 06 aauabatHoM tporiecce. llepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3aKOHA TEPMOJMHAMMKHM K H3ompoiieccam. ['paduyeckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMoCTh IPOIIECCOB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpUHOUMNBI  OEUCTBHAS ~ TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi 3HEpPruv B TEIJIOBBIX MamuHax. KosdduuueHt mnose3Horo
nevctBust TerioBod MamuHbl. [lukn KapHo u ero kospuuueHT moJie3HOTO
JNEUCTBUA. DKOJIOTHUECKUE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEH HSHEPrud Tella MPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEWCTBHEM CXATOrO0 BO3/yXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTpAIus).

N3menenue BHyTpeHHEH SHEprun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnpiIT 1o anauabaTHOMY pAacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeutecmea. Pazoevie nepexoonvl

[TapooOpazoBanue U koHjaeHcalus. Mcnapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh Bo3Ayxa. HaceiieHHwlid map. YjaenbHas TemuioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIABJICHMUSI.

TBépnoe Teno. Kpucrainmuyeckue u amopdubie Tesna. AHU30TPONHS CBOWMCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpemMeHHble Matepuanbl. [lnaBneHune wu
KpUcCTaJlIu3anus. Y ieiabHas TemioTa miasienus. Cyonumanus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHu4yeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUS! COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JIaBJIEHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanus 1 MaBJIeHUsI KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3MepeHne OTHOCUTENBHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. JiaekrpoauHaMuKa
Tema 1. Inekmpocmamuxa
ONeKTpu3aums Tel. OJEKTPUYECKHM 3apsa. JBa Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUS
ANEKTPUYECKOrO0 3apsijaa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TouedyHsbli 31eKTpUUecKuil 3apsi.
OnekTpudeckoe mnojne. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIO3ULINU JIEKTPUUECCKUX MoJyiek. JIMHMKM HanpssKEHHOCTH 3JIEKTPUYECKOTO
TTOJIA.

Pabora cumm  amekTpoctatrmdeckoro  mosst.  Ilorennman.  PasHOCTh
MOTCHUHANOB. [IpOBONHUMKMA UM JHMIJNEKTPUKH B DIIEKTPOCTATHYECKOM IIOJIE.
JvsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3aps>KeHHOTO KOHJEH CaTopa.

TexHUYeCKHEe YCTpPOMCTBA M TMPAKTUUYECKOE MPUMEHEHHUE: DIECKTPOCKOII,
AJIEKTPOMETpP, IJICKTPOCTAaTHYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN anmapar, CTpPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA IJIEKTPOMETPA.

BzanmopencTBue HaA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIM3IIEKTPUKU B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTbh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMIAIA
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpA.

Vyenuueckuii sxcnepumenm, 1ab6opamopuvie pabomul

N3mepenune 3meKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Hctounuku Toka. Cuina toka. [TIoCTOSITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIeNbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOJHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBIIKYINAsl CHJla U BHYTPEHHEE CONPOTUBIICHHWE HMCTOYHUKA TOKAa.
3akon Oma JJ1s MOJTHOM (3aMKHYTO#) 3JIeKTprudeckol 1enu. KopoTkoe 3aMbIkaHUeE.

DJIEKTpOHHAasT ~ MOPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXITPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas u MpUMECHas MIPOBOJIUMOCTH
noyynpoBoHUKOB. CBoiCcTBa p—n-niepexoaa. [loaynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHT TOK B  pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS] AUCCOIHUAIMA. DIECKTPOJIN3.



DJIEKTpUYECKUM TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHnueckne YyCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETD,
BOJITMETP, PEOCTaT, HWCTOYHHMKK TOKa, OAJIEKTPOHArpeBaTelibHbIe MPHUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI U (OTOPE3UCTOPHI, TTOTYIIPOBOTHUKOBBIHN JMO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSIKECHUS.

3aBUCUMOCTh CONPOTUBIICHUS HWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIAY TTONEPEYHOr0 CEUCHUS U MaTepurala.

CMelIaHHoe COEIMHEHUE MPOBOIHUKOB.

[Ipsimoe wu3MepeHue dIEKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO JIEMEHTA U OILIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTb COITPOTUBIICHUS METAJJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psa U NpOBOAUMOCTh BO3/1yXa.

OZIHOCTOPOHHSISL MPOBOJAMMOCTD JIMOJIA.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3yuyeHne cMENIaHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepenne 35eKTpOaBUKYIIEH CUIIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUA.

Habmronenne ammekTpoiunsa.

MexknpeaMeTHbie CBA3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCymecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHMOJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMBbl ypaBHEHMM, JMHEWHas (YHKIHUA,
napaboia, runepOona, ux rpadUKd U CBOWCTBA, TPUTOHOMETPHUECKUE (YHKITUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MIPOEKIIMUA HA OCU KOOPJUHAT, CJIO)KEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH JKUBBIX OPraHU3MOB (BHUbI TEIUJIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE ABJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU M



ra3oB, JJICKTPUUYECKHE CBOMCTBA METAIJIOB, SJIEKTPOJMTUYECKAS TUCCOIUAIINS,
raJibBaHUKA.

T'eocpagus: BnaxXHOCTh BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABUKEHUN C HCIONIH30BAHUEM MEXaHU3MOB,
y4€T TpPEeHHS B TEXHUKE, TOJIIMITHUKYA, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUS
UMIyJIbca B TEXHHKE (pakera, BOJAOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CropaHus, mapoBas TypOWHa, OBITOBOW XOJOAWUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
MOJTyYeHUsI COBPEMEHHBIX MaTepUalOB, B TOM WYHCJIC HAHOMATEepPHAIIOB, |
HAaHOTEXHOJIOTHH, DJIEKTPOCTAaTHYECKasi 3alliTa, 3a3eMJICHHE 3JIEKTPOINPHOOPOB,
KCEPOKC, CTpYHHBIN IPUHTED, DIIEKTPOHATPEBATEIHHBIC IpUOOPHI,
AIICKTPOOCBETUTEIBHBIC PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JjaeKTpoaMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrosiHHBIE ~ MarHuThl.  B3auMmopaeiicTBHE  TMOCTOSIHHBIX  MarHUTOB.
MaruutHoe mone. Bekrop marHuTHOM wuWHAYKUMH. [IpuHIMD cynepno3uuuu
MAarHuTHbBIX TMOJEeW. JINHMM MarHuTHOM MHAYKUMU. KapThHAa JWMHWNA MarHUTHOW
WHIYKIHH TOJIS IOCTOSHHBIX MArHUTOB.

MarauTHoe T10Ji€ TPOBOJHMKA C TOKOM. KapTuHa JMHUH HWHIYKUIUAU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIyJib U HalpaBiIeHUE. [[BUKEHUE 3apsIAKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenua.

SBeHne DNEKTpOMAarHMTHOM HMHAYKIuU. [IOTOK BEKTOpa MarHWTHOM
VHIYKUWAHA. OJIEKTPOABIKYIAS CHJIA HWHAYKUWH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanest.

BuxpeBoe nsnexktpuueckoe moisie. ONEKTPOJABIKYIIAS CUIa WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIIeHHME CAaMOUMHIYKIMHU. OJEKTPOJABWXKYILAs  CHJa
CaMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, AJIEKTPOABUraTEIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacCTUL, UHIYKIIMOHHAS 1E€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JInHMHM MHIYKIMKU MAarHuTHOTO MOJIS.

B3aumogerictBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHON MHYKITUH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBWKYIIEH CUJIBI MHAYKIHUU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBlieHUE CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

HccnegoBanue AeiCTBUA NOCTOSTHHOTO MAarHUTa Ha PAMKYy C TOKOM.

HccnenoBanue siBieHUs 3JIEKTPOMATHUTHON UHAYKIIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMAZHUMHbIE KOJ1€0AHUA

KoneGarenbnast  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJIEOAHUSI.
INapmonnyeckue konebanus. [lepuoxa, yactora, amrummryga u (aza KoseOaHUM.
[IpyxuHHBI MasATHUK. MareMaTU4eCKU MasATHUK. YPaBHEHUE TApPMOHUYECKUX
kosnebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATBHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUS
SHEPTUHU B UJICATLHOM KO0JI€0ATEILHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyX/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennblii TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKON
SHEPruu. DKOJIOTHYECKUE PUCKU NPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHu4yeckre yCTpOWCTBA M MNMPAKTUYECKOE IPHUMEHEHUE: DIIEKTPUYECKHAN
3BOHOK, T'€HEPATOP NMEPEMEHHOTO TOKA, JUHUHN dJIEKTpOIIepeay.

Llemoncmpayuu

Uccnenoanne napaMeTpoB KoJieOATENbHOW CHUCTEMBI (TIPY>KUHHBIM WU
MaTeMaTUYeCKU MasiTHUK).



Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBannie CBOMCTB BRIHYXACHHBIX KOJIEOaHMUIA.

Habmronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumorpaMMsl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUS] OT BPEMEHU) JIs
AJIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu 1OCIENOBATENIBHOM COEAMHEHUHM PE3UCTOpa, KATYILIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY NEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnepoBanue 3aBUCMMOCTH NEPHOJAa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBaHnne MEpEMEHHOTO0 TOKa B LENM U3 [OCJIEN0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 6O0IHbL

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocThb
pacnpocTpaHeHuss U JUIMHA BOJHBL [lonmepeuHble W MPOJOJbHBIE BOJIHBI.
WNuTtepdepenius u auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JIYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBa
3IIEKTPOMATHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONsIpu3anus, Iudpakuus,
uHTepdepenuus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHBIX BOJH. [I[pyuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMITBI paguOCBA3H U TeNeBUAeHU. Paguookanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpEbl.

TexHuuecKkue yCTpONCTBA M IPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHKa B TEXHHKE M MEIHLIMHE, pajaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MMONEPEUHBIX U MPOI0IBHBIX BOJIH.

Konebmromeecs Teno kak UCTOYHUK 3BYKa.

HabGnronenue orpaxkeHus: 1 NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepenninu u qudpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOM KOJeOaHU.



UccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesioMIICHUE, OJspU3anus, Judpakius, “HTephepeHITU.

Tema 3. Onmuxka

l'eomerpuueckas onruka. IIpsmMonnHENHHOE pacnpoCTpaHEHUE CBETa B
OogHOpOAHOM cpene. JIyd cBera. ToueuHbIi HICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHne n3obpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIll yroa IMOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CioxHbIi coctaB 6enoro csera. L{Ber.

ColOuparomie u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
pacCTOsIHME W ONTHYECKas cujia TOHKOM nuH3bl. [locTpoeHue uzolOpaxkeHUil B
coOuparolux U paccerBaroliux guH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUIECKON ONTHKHU.

BonnoBas ontuka. Wurepdepenuusi cera. KorepeHTHblEe HCTOYHUKH.
VYcaoBus HaOMOIEHWS MaKCUMMYMOB M MHUHMMYMOB B HWHTEP(PEPEHIIMOHHON
KapTHUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuus cBera. JudpakumonHas pemeéTka. YCIOBHE HAOIIOICHUS
[JIaBHBIX ~MAKCUMYMOB T@pPH NAJCHHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOEC IPUMEHEHME: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBINA ammapaT, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEJIOMIICHHE CBETa.
OnTtuyeckue MpudOpPHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozennb CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MuKpocKomna, TeJIECKOna.

Habmronenue natepdepeHnu crera.

Habmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu ceera.

[TomyyeHnne cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIETKH.

HaGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul



N3mepenune nokasaresns NpeioMIIEHUs CTEKIIA.
HccnenoBanne CBOMCTB N300paXkeHU B JTMH3AX.
HabGnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH
['paHnnbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  llocrynarel
CIIEIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUII OTHOCUTENBHOCTH DUHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHEpPrus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBsI3p MAacChl C JHEPrUEr U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHULIbL. DHEPTUS
ITOKOS.

Pa3nen 7. KBanroBas ¢pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.
OtkpeiTue u uccnenoBanue ¢porodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dbotodddexra. YpapHenue ODiHmTerHa 111 Gotodddekra. «KpacHas rpanuiia»

dboTorddexra.

JlaBnenue cBera. OnbiTel 1. H. JIeOenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHUe: (POTODIEMEHT,
dboTomaTUUK, COJIHEUHAs OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oto3(ppeKT Ha YCTAaHOBKE C IMHKOBOM IMJIACTUHOM.

UccnenoBanue 3ak0HOB BHEIIHETO (PoToa(ekTa.

Cseroauon.

Connednas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbITel Pesepdopma mo paccesHHIO 0 -94acTHIIL.
[Lranerapnas mognens aroma. llocrynater bopa. M3nyduenue u morionieHue
(GbOTOHOB MpU mepexojie aToMa C OJHOTO YPOBHS SHEPrHUM Ha Jpyroil. Bumbl
criekTpoB. CIEKTp YPOBHEM 3HEPrUU aToMa BOJIOPO/Ia.

BonHoBreie cBoicTBa yactul. Bomusl e bpoiis. KopnyckynsipHO-BOJTHOBOM
Ty aJn3M.

CHOHTaHHOE U BBIHYK/ICHHOE M3Ty4YECHHUE.

TexHuueckrue yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Monens onsita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHeyaThIX CIEKTPOB U3ITYUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1ab60pamopusie padbomol
Habmronenue nuHeH9aTOro CriekTpa.
Tema 3. Amommnoe a0po
OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CIO0XKHOCTh CTPOECHUS sAnpa. OTKphITHE
paanoaktTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHutro  cocraBa
paanoakTUBHOTO u3iydyeHusi. CBoiictBa anbda-, Oera-, ramma-u3IydyeHHUs.
BrnusiHue paguoakTUBHOCTH HA KUBBIE OPraHU3MBI.
OtkpeiTHEe npoToHa W HelTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe unciio sapa. M30Tornsl.
Anba-pacnan. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4yeHre. 3aKOH paJuOaKTUBHOIO pacIaia.
DHeprus CBsA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JleexT macchl spa.
SAnepusie peakuun. [lenenue u cuHTeE3 A1€EP.
Anepnsiii peaktop. Tepmosinepusiii cunTe3. [IpoGnemMbl U TMEPCHEKTUBHI
AJIEPHOM SHEPIeTUKU. DKOJOTMYECKHUE ACTIEKThI AIEPHON SHEPTETHUKHU.
DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Metopl HAOIIOACHHS ¥ PETUCTPAINH YJIEMEHTAPHBIX YACTHIL.
dyHIaMeHTaIbHbIC B3aUMOCHCTBUSA. EAMHCTBO u3nyueckoi KapTHHBI MUPA.
TexHnueckne yCTpOMCTBA U MPAKTUUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Buinibcona, simepHbiii peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CUY€TUrK MOHUBHUPYIOIINX YACTHII.
Vyenuueckuii sxcnepumenm, 1abopamopusie pabomul
UccnenoBanne TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otamnbl pa3BUTHs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUH.

Bupa 3Bé3gnoro Heba. Co3Be3qusi, sipKU€ 3BE3BI, IUIAHETHI, UX BHAMMOE
JIBHKCHUE.

ConHeyHas cucTema.

Connue. ConHewyHas akTHUBHOCTh. Mcrtounuwk sHeprun CojiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3AbI TJIaBHOM IIOCIIEHOBATCIBHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIABHOW MOCIEA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3B&3/1. COBpEeMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BoIonuu ColHIAa U
3BE3/1. DTaIlbl )KU3HU 3BE3]L.

Mueunsiii IlyTe — Hama I'amaktuka. Ilonmoxkenue u aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE ObIPBI B sSApax
rajgakTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3TydEHHE.

Macmrabnas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabooenus

Habntonenuss HeBOOPYXEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JIsI OTIpe/IeNIeHUs] TI0JIOKEHUsSI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEpHOro MOJyIapus U IpKUE 3BE3/bI.

Habnronenus B teneckon JlyHsl, manet, Mieunoro [lytu.

O0o01maromiee NOBTOPEHUE

Ponp Qusuku © acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTeTbHOCTH YEI0BEKa, pOJIb U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHON KapTUHE MUPA, poib (PU3UUYECKON TEOpUHn
B (OopMUpOBaHMM MPEACTABICHUNH O (PUIMUYECKON KApTUHE MHpPA, MECTO
(bu3HYeCcKoi KapTHHBI MHPaA B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABIECHUN O PUPOJIE.

MexknpeaMeTHblie CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce oCymecTBIseTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBA3CH C KypCcaMH MaTE€MAaTHKH,
OHMOJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonwsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJIEHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHHUE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl U MX MPOEKLIHH HAa OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
IIPOU3BOJIHBIC DBJEMEHTApPHBIX (YHKIMI, TPU3HAKK TOA00US TPEYrOJIbHUKOB,
ornpe/iereHre MIOMIaaAN IMIIOCKUX GUryp U 00bEMa Tell.

buonoecusa: »nekTpuyeckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JBU)KEHUSI B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUSI B KHUBOM MPUPOJE, NECUCTBUE
paauaiyy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKaAsA CTPYKTYpa TBEPBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaJu3.



leoepagusa: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJIEKH MArHUTHBIX Py,
dboTochEMKA 3eMHOM IMOBEPXHOCTH, ITPEACKA3aHUE 3EMJICTPSCCHHM.

Texnonocusa: JWHUUA DJIEKTPOIEpenad, TEHEpaTop IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATEb, WHAYKIMOHHAs II€Yb, pajap, paauonpuEMHUK, TEJICBU30D,
anTteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mnpeamera «@Pu3nka» Ha YpPOBHE CpeaHEro oOIIero
oOpazoBaHus (0a30BbIM ypOBEHb) JOJKHO OOECIEUUTHh JTOCTUKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3VYJIbTATHBI

JIngHOCTHBIC PE3YyJbTAaThl OCBOCHUS yUeOHOTo npeaMera «Du3nKay JTOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOyYaromMXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
OTBITA U OMbBITA JAEATECIBHOCTH B IMPOIECCE peaIn3allui OCHOBHBIX HaNpaBJICHUN
BOCITUTATEIILHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMHU 00YUaAIOIIETOCS KaK aKTUBHOIO U
OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B MHTEpPECax Tpa)IaHCKOTro
00111ecTBa, y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpPraHU3allNig;

YMEHHE B3alMOJICHCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QYHKITUSIMH U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON NEATENbHOCTH;

2) NaTPMOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKUA U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, STHYECKOTO ITOBEJICHUS;

CITIOCOOHOCTh OIIEHWBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE pEIISHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JEATEIBHOCTH YUEHOT0;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS :

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUYAsl 3CTETUKY HAYYHOT'O TBOPUYECTRA,
npucyiero pu3ndeckon Hayke;



5) TpyA0BOIr0 BOCIIUTAHMSA:

MHTEPEC K pa3uyHbIM cdepaMm mpodecCHOHANTBHONW JeATEIHLHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oymytieit mpodeccruu U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSI:

c(OpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HaHUE TIJI00aIBHOTO
XapakTepa SKOJOTUYECKHUX MPOoOIeMm;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JACHCTBUN B OKPY>KAIOILEH Cpelle Ha OCHOBE
3HAHUA 11eJIeH YCTOMYUBOTO pa3BUTHS YE€JIOBEUECTRA;

pacuipeHre OMbITa JEATEbHOCTH HKOJOTHMYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUM 110 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YHOU JIeSITeJIbHOCTH, TOTOBHOCTh B MpOLIECCEe
u3yuyeHus: (U3UKM  OCYIIECTBJISATH MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATeNIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENLHO  (OPMYJIHMPOBATH W AKTyalIH3UpoBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNesATh IEIU JeATCIBbHOCTH, 3aJiaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  pPACCMaTPHUBAECMBIX
bu3HYEeCKUX SBICHUSIX;
pa3pabarpiBaTh INIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMCIOIIUXCS
MaTepHuaabHbIX U HEMATEpHUAJIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATCIHbHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PeaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciieqoBarejbcKye 1eMCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KJIIOUEBBIMU TMOHSTHUAMHU M METOJAMHU
(bu3nuecKol HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATEIILCKON W MPOSKTHOM NEITeTbHOCTH
B o0Osactu (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelIeHMs 3a7ay (U3MUYECKOTO COJEp)KaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B ITO3HAHUS;

BJIQJCTh BHJIAMHU JCSATEIBHOCTA TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPEOOpa3OBaHUI0 W TPHUMEHCHHUIO B Pa3jIMYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHUCJIC TP CO3JJaHIH YICOHBIX TIPOSKTOB B 00JIaCTH (DU3UKH,

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyalM3WpOBaTh 3ajauy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEpKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAIM3WPOBATh TOJYYEHHBIE B XOJIe pEIICHUS 3a7a4yd PE3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX TOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JEeSITeTbHOCTH, B TOM YHCIIE TIPU U3YYCHUN (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCHTh 3HaHUS 1O (HU3MKe B MPAKTUYECKYI0 00IacThb
KU3HEACSITEIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmanmueii:

BJIAJICTh HABBIKAMU TOJy4YeHUS WHPOpMAIUK (U3UUECKOTO COICPKAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh IOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIPETalii0 WHOOpPMAIMU Pa3IWYHBIX BUAOB U (QopM
IIPE/ICTaBIICHNUS,

OLIEHHBATh JOCTOBEPHOCTh UH(OpMALINY;

UCIIOJIb30BaTh  CPEACTBa WH(MOPMAIIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aa4 ¢ COOJFOJICHHEM TpeOOBaHMWI DPrOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, PECYpPCOCOCPEkKEHHs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MYECKOTO COJEp)KaHUS B PpasNUYHBIX (opmarax c
y4€TOM Ha3zHAYCHHS MHPOPMAIUH U 1IEJICBON ayJUTOPHH, BHIOUpPAs ONTUMATBHYIO
dbopMy MpeacTaBICHUS U BU3yaTu3alliu.

KoMMyHHKATHBHBbIE YHHBePCcAJIbHbIE YUeOHbIe JeliCTBUS:
OCYIIECTBIISITh  OOLEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
JeSITeNIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud U  CMST4Yath
KOH(DIIUKTHI;

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHHEM
SA3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M HHAMBUAYaJIbHOM
paboTHI;

BBIOMpAaTh TEMAaTUKy W METOJbI COBMECTHBIX JCHCTBHHA C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHUMATh II€TH  COBMECTHOW  JIEATCIBHOCTH, OpTaHW30BBIBATH U
KOOPAWHHUPOBATh JIEHCTBUS TO €€ JOCTH)KCHHIO: COCTAaBJISATh IUIAH JICHWCTBUH,
pacmlpenenarth poiid ¢ y4E€TOM MHEHHH Y4YacTHUKOB, OOCYXIaTh pe3yJIbTaThI
COBMECTHOM padoThI;

OIICHMBAaTh KAauyeCTBO CBOEro BKJIaJa M KaXKJIOTO YYaCTHHKA KOMaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBATh HACH C TO3UIIMH HOBH3HBI,
OpPUTHHAILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSABIIATH TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUITMATHBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIE YueOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBJISTh MO3HABATEIIbHYIO JIESITEIbHOCTh B 00JAacTH
GU3MKM W acCTPOHOMHH, BBISIBIISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIE 33]1a4H;

CaMOCTOATENIbHO COCTaBJIATh IJIaH PEIICHHS Pacuy€THBIX M KaueCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKONW pabOThI ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

paciupsaTh paMKH y9eOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTESHUH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OILICHUBAThH MTPHOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO HJPYAMIMU B 00JacCTH
(u3MKH, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JESITEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BJaJeTh  HABbIKAMU  TIO3HABaTeNbHON  pedrexkcun Kak  OCO3HaHUsA
COBEpIIAeMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HMX PpPE3yJIbTaTOB U
OCHOBaHUII;



UCIIOJIb30BaTh MPUEMBI pe(IeKCHH I OLIEHKU CUTYyalliH, BEIOOpa BEPHOTO
pelIeHuS;

yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IPUHUMATH PEIIEHUS IO HX
CHUKEHHUIO;

OpUHUMATh MOTHUBBI W apryMEHTHl APYrHUX TpPH aHalM3e pe3ybTaToB
NEeSITENbHOCTH;

MPUHUMATh ce0sl, MIOHUMas CBOU HEJIOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTHl APYrMX MpH aHalu3e pe3ybTaToB
NEeSITENbHOCTH;

PU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIHUOKH.

B mpomecce nocTrkeHHs] JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS TMPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Imero ooOpa3oBaHUs Yy OOydarolmuxcs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEIJICKT, MpeInoIararoIInii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs, BKIFOUYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUCTh HAIPABICHUS PAa3BUTHS COOCTBEHHOM IMOLIMOHAIBHOM chepshl,
OBITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATDH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAOMICH CTPEMIICHUE K JOCTIIKCHHIO TETH U
yCrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OIMIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHUMATh YMOIIMOHATIFHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

INMPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenus B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb M MECTO (U3UKH B (HOPMUPOBAHHUH
COBpEMEHHOW HAay4YHOW KApTHUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHKHU M
TEXHOJIOTH, B TPAKTUYECKOMN JCITeITLHOCTH JIFO/ICH;

YUUTHIBATh TPAHUIBI TPUMEHCHUS W3YYCHHBIX (U3NUYECKUX MOJICIICH:
MaTepuaiabHasl TOUKa, HHEPIIHAIbHAS CHCTeMa OTCYETa, aOCOMOTHO TBEPIOE TEINO,
UJCATBHBIN Ta3, MOJICJTU CTPOCHHS T'a30B, KUIKOCTEH M TBEPABIX TEN, TOYCUHBIN
ANCKTPUYCCKUH 3apsij] PU PEIICHUH (PU3NUYECKHUX 33]1a4;



pacrio3HaBaTh (U3UYECKHUE SBJICHUS (MPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJICKYJSIPHO-KMHETUUYECKOW TEOPHUM CTPOCHHUS BEIIECTBA U
AJIEKTPOAVHAMHUKH:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSMOJIMHEWMHOE
JIBIDKCHHE, CBOOOJHOE IIaJICHHE TeJ, JBM)KCHHE IO OKPYXHOCTH, WHEpIIHs,
B3aumoiericTBre e, 1uddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHE KUIKOCTEH U
TBEPJIBIX TeJ, U3MEHEHHE 00BbEéMa Te MPU HarpeBaHUU (OXJIAKICHHUH), TEIIOBOE
paBHOBECHE, HCHApeHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAJIM3ALNs, KUIICHUE,
BJIAKHOCThH BO3]1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarpeBaHUU B 3aKPHITOM
cocylle, CBS3b MEXAY MapaMeTpaMu COCTOSIHHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aIUs TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAaHUYECKOE JIBHIKEHHUE, UCMOJb3ys (PU3nuecKue BEITHMYHUHBI:
KOOpJMHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC Te€Jla, KNHETUYECKasl dHEPTUsl, MOTCHUUAIbHAS dHEPTUsi, MEXaHWYECKas
paboTa, MexaHWUYecKass MOIIHOCTh; IPU OMUCAHUM MPABUIBLHO TPAKTOBAThH
(GUBUYECKUIT CMBICT HCHOJBb3YEMbIX BEIMYMH, MX OOO3HAUCHHS U EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUUHUHY C JAPYTUMU
BCJIUYMHAMM;

ONKMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONB3YysS (DU3MUYECKUE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETHYECKAS] YHEPIUsl XaOTUUYECKOTO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUUHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KO3(DPHUIIMEHT TIOJEe3HOr0 JCHCTBHS TEIUIOBOIO JBUTATENs; IPH  OINHMCAHUHU
MPaBWIHLHO TPAKTOBaTh (U3MUECKUH CMBICT HWCIOJIB3YEMBIX BEIWYWH, WX
0003HAYCHUS © CAWHHUIBI, HAXOIUTh (OPMYJIBI, CBSA3BIBAIOIINEC JaHHYIO
(bU3HYECKYI0 BEIHYNUHY C IPYTUMH BEIMUYUHAM;

OITUCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BENIECTBA U AJICKTPUUYECKUE
SIBJCHUS (TIPOILIECCHI), UCTIONB3Ys (DU3NUSCKUE BEIUYUHBI: DJICKTPUYCCKUMA 3apsij,
AJIEKTPUYECKOE TI0JI€, HAMPSKEHHOCTD MOJISI, IOTEHIIMAJ, Pa3HOCTh MMOTEHIMAJIOB;
IpU ONHCAHWHM TIPABWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUs] W EIWHUIIBI, YKa3biBaTh (HOPMYJIBI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEIUYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (PU3UYECKUE TPOILIECChl U SBJICHUSA, UCIOIB3YsS (U3UUYECKHE
3aKOHBI ¥ TIPUHLMIBL: 3aKOH BceMUpHOTO TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHUYECKOW DJHEpPruu, 3aKOH COXPaHCHHUS HUMITYJIbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIMII PABHOINPABUS HHEPIHUATIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOCHHS BEIIECTBAa, TI'a30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIIOBOTO JIBUKEHHS MOJIEKYJI C
a0COJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
BJIEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu 3TOM pa3nnyarh CIOBECHYIO



(GbOpMyITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHWE W YCIIOBUSA (TPaHMUIIbI,
0071aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIIMIBI JEHCTBUA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auvarh YCJIOBHS UX O€30MacHOr0 HCIOJH30BAaHUS B
IMOBCEJIHEBHOM KU3HU;

BBITIOJIHATD JKCIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU 3TOM
dbopMmynupoBath MmpobieMy/3aadyy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O000pY/IOBaHHUS, MPOBOAMUTH OIBIT MU
(bOopMyIMpPOBATH BHIBOIBI,

OCYILIECTBIIATh MPSMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METObI OLCHKH MTOTPEMIHOCTEN U3MEPEHNU;

UCCIIEJIOBATh  3aBUCUMOCTH  MeXAY  (UBUYECKUMHU  BEJIMYMHAMU  C
UCIIOb30BaHUEM TMPSMBIX H3MEPEHHUH, MPU STOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCUpOBaTh PeE3yJbTAaThl IMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIMYUH B
BUJIe TaOIuUIl U TpaduKOB, JI€JIaTh BBIBOBI 10 PE3YJIbTaTaM UCCIICIOBAHUS;

cobiroAaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCIETOBaHUI B
pamMkax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIENOBATEIbCKOM M MPOEKTHOU
JESTETHPHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyn0BaHuUs,

pemarh pacu€THbIE 3aJa4dl C SBHO 33JaHHON (DU3UYECKON MOJETBIO,
UCTIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4n
BBIOWpATh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIHI,
HEeoOXomuMble NIt €€ PeIlIeHUs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

peniaTh KaueCTBEHHbIE 33/1aUl: BRICTPAUBATh JIOTUYECKH HEIPOTHBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha HM3YyUYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbusnueckue IBICHUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
Y TIPE/ICTaBJICHUs YYEeOHON M HAy4YHO-TOMYJISPHOM MH(POpPMALIUU, TTOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyIo HH(popMaIuio;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecriedeHus: 0€30MacHOCTH MpU OOpaAILEHUU ¢ MPUOOpPAMU U TEXHUYECKUMHU



YCTPONCTBAMHU, NIl COXPAHEHUS 37I0POBbS M COOJIOJIEHNUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTath B TpYIle C BBHINOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbI, PaAlMOHAIBHO pACHPEAENiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBaeMOi TPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOU NESITEIHHOCTH JIIOJEH, IETOCTHOCTh U €IUHCTBO
(bu3rUecKoi KapTUHBI MUDA;

YYUTBIBATh TPAHUIBI TPHUMEHEHUS W3YYCHHBIX (U3HYECCKUX MOJICTICH:
TOYCUHBIA AJECKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, si/IepHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO siApa MpU PEIICHUH (PU3MIECKUX
3aj1ad;

pacro3HaBath (U3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: DJIEKTPUUECKAS] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBHUSI TOKA, B3aMMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHUTHasE WHAYKIUS, JACHUCTBUE MArHUTHOIO TIOJISI Ha
MPOBOJHUK C TOKOM M JBIXKYLIUKCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUSI U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIIEHUE,
uHTeppepeHnus, audpakuus W TOMIpPU3alMs CBETa, JHUCIEPCUS CBETa,
dboToanekTpuaeckuii 3pdekT (porodrddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBCHUE
JMHEWYaTOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas

PalMOAKTUBHOCTb;
ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3W4YHBIX  Cpel) U

3JIEKTPOMATHUTHBIE SIBJIEHUS (IIPOLIECCHI), HCIOJIb3YAd (U3NYECKUE BEITUUYMHBIL:
JJIEKTPUYECKUN 3apsll, CWJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUYECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOABIDKYIIAs cuia, paboTa TOKa,
MHAYKIOUS MAarHATHOTO Ionis, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTh
KATYILIKH, DHEPrus JJIEKTPUYECKONO0 M MArHUTHOIO IIOJEH, IEPUOJ U 4YacToTa
KonebaHuil B KojebaTeabHOM KOHType, 3apsl U cujla ToKa B IIpolecce
FapMOHUYECKUX JJEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
onTHYECKas CWJa JIMH3bL, NPHU OMHCAHUM TPABUIBHO TPAKTOBATH (HU3UUECKUUN
CMBIC]I HCIONb3YEMBIX BEJIUYMH, WX OOO3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOUIME JAaHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYNHAMU;



ONUCHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJIECHUS M MPOLECCH, HUCIOIb3YS
¢dbu3nueckre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUS U UMITYJIbC (OTOHA, MEPUOJI TIOJypaciaia, SHEPTUs CBSI3U
ATOMHBIX SIIEpP, MPU OINWCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W €JIHWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH,
BBIYKCIIATH 3HAUCHHE (PU3NUECKON BETUUUHBI,

aHAIM3UPOBaTh (PU3MUYECKHUE TMPOIECChl U SIBJICHHUS, UCIIONb3Ys (PU3MUECKHUE
3aKOHBI W MPUHLMINBL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATENBHOTO U MAPAJIIEIBHOTO
COEAMHEHNs TPOBOJHUKOB, 3akoH Joyis—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PAaCIpOCTPAHEHUsI CBETA, 3aKOHbBI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHHaA st doTorddexra,
3aKOH COXPaHEHWsS! HHEPryHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXPaHEHUs MaccOBOr0 4HCIa, MocTynarsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Mpyu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIpAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
NPUMEHUMOCTH;

ONpeIeNsATh HAIIPaBJIECHUE BEKTOPA UHIYKIIMH MAarHUTHOTO MOJISl POBOJIHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOUTh U OIHCHIBATH HM300paKEHUE, CO3aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SBICHUA U
MPOILIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH: MPU STOM
dbopmyimpoBarh npobjeMy/3agady M THIOTE3y YyYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAWTH OIBIT W
(dbopMyIMpPOBaTH BHIBOIBI,

OCYIIECTBJISTH MPSIMbIC U KOCBEHHBIC MU3MEPECHHS (PU3NUECKUX BEIUYMH, TIPH
TOM BBIOMPATh ONTUMAJBHBIN CIOCOO M3MEPEHUS M HMCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBaTh 3aBUCUMOCTH (PU3MYECKHX BEIUYMH C HCIOJIH30BAHHEM
OpSIMBIX M3MEPEHUI: MpPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYHMH B BHUJAE TaOIUIl U
rpaduKoB, AeNaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEAECHUU HMCCIEIOBAaHUMN B
paMKax ydeOHOro OJKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W MPOEKTHOU
NESTENBbHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000py0BaHUS,

pemiatb pacu€THble 3aJaud C SIBHO 3aJlaHHON (DU3MYECKON MOJIENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBUS 3a/1a4n



BBIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOAUMBbIE JUIsl €€ pellleHusi, MPOBOJUTh PAcu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJTy4YE€HHOT0 3HauY€HUsl (PU3HUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 33aUi: BHICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUI C OMOpOi Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
duznyecKue SIBICHHUS,

UCTIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPEJICTAaBIICHUsI YUeOHOU W HAYYHO-TIOMYJISIPHON MH(OPMAIINH, MTOJYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIllUH, TPUOOPOB H TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX OE30MACHOTO MCIOJIb30BAaHUS B MIOBCETHEBHOM
KU3HH,

PUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHI;

UCTIOJb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHON KU3HU
JUIsl o0ecriedeHus: 0€30NaCHOCTH MpU 0OpaIllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAaHEHUS 3I0pPOBbS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B Tpynme C BBHIMOJHEHHEM pAa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNIbl, PALUOHAIBHO paCHpeneisTh OO0S3aHHOCTH U
TUTAHUPOBAThH JICITEILHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne n/m KonTpoabHbI IpakTHyeckn
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoTsl e padoThblI
pecypcsl
Paznen 1. PUBUKA U METO/AbI HAYUYHOI'O IO3HAHUSA
bubmuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf7
2
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
23 3aKOHbBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubmorexa [JOK
3.1 YIp 9 1 https://m.edsoo.ru/7f41bf7

TEOpUn

2
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bu6mmoreka [IOK

3.2 OCHOBBI TEPMOIMHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
ArperaTHble COCTOSIHUS BEIECTBA.
33 5 https://m.edsoo.ru/7f41bf7
da3oBble EPEXOIbI )
Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 DneKTpocTaThKa 10 https://m.edsoo.ru/7f41bf7
2
. . bubmmoreka [JOK
[TocTosiHHBIIM AneKTpUuYecKuil TOK. TOKU B
4.2 12 https://m.edsoo.ru/7f41bf7
Pa3IUYHBIX Cpeliax )
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KITACC

Kosan4yecTBo yacos JIEKTPOHHBIE
No HaumeHnoBanue pasjeioB U TeM (uudposeie)
KonTpoabHbl IIpakTnyeckun
n/n MPOrpaMMsbI Bcero o0pa3oBaTe/bHbIE
e padoThl e padoThbI
pecypcsl
Pazpea 1. JIEKTPOJAUMHAMUKA
bu6mmorexa [IOK
MaruauTtHoe nose. DIeKTpOMarHUTHAs
1.1 11 1 3 https://m.edsoo.ru/7f41c9
WHIYKIHS
Ic
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
bu6mmorexa [IOK
MexaHnuecKkne U 3JIEKTPOMarHUTHbBIE
2.1 9 1 https://m.edsoo.ru/7f41c9
KoJieOaHus
Ic
bu6mmoreka [IOK
2.2 MexaHu4ecKkue U 3J€KTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c9
Ic
bubmunoreka [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41¢9
Tc
Hroro no pasneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUUA OTHOCHUTEJIBHOCTH

3.1

OCHOBBI cIEUATIBHOW TEOpUU
OTHOCUTEIBHOCTHU

bubmunoreka [JOK
https://m.edsoo.ru/7f41¢9
Ic
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Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 DIJIEeMEHTHI KBAaHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c9
Ic
bu6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41¢9
Tc
bu6mmoreka [IOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41¢9
Tc
Wroro no pazneny 15

Paspen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DNeMEHTHI aCTPOHOMHUU U acTPOPHU3UKU 7 https://m.edsoo.ru/7f41c9
Ic
Hroro no pazgeny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 O6o0maroriee MOBTOPEHHE 4 https://m.edsoo.ru/7f41c9
Ic
Hroro no pazgeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Hdara
Ne nudposbie
Tema ypoxka Kontpoabnbl | IlpakTuuecku | H3Y4YeH
n/n Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThI ust
pecypcsbl
®usnka — Hayka o npupoje. Hayunsie bubmmorexa [IOK
1 Y PHPOZE. 1 https://m.edsoo.ru/ff0c32
METO/1bl TO3HAHUS OKPY>KAIOLIEr0 MUpa =
Ponb 1 MecTo pusuku B hopMUpOBAHUN bubmuotexa [JOK
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpA, B 1 https://m.edsoo.ru/ff0c33
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH €6
Mexannueckoe IBUKEHHE.
bubnuoreka [IOK
OTHOCUTENBHOCTh MEXAaHUUYECKOTO
3 1 https://m.edsoo.ru/ff0c35
nBuxkeHusd. [lepemelienue, CKOpocTb, 08
YCKOpEHUe o
bu6mmoreka [IOK
4 PaBHOMEpPHOE IIPAMOJIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/ff0c36
20
. bu6mmoreka [IOK
PaBHOyCKOpEHHOE MPSAMOIUHENHOE
5 1 https://m.edsoo.ru/ff0c37
JBUYKEHUE
2e
Bbubnuoreka [IOK
CBobonHOe najeHue. Y ckopeHue
6 g g P 1 https://m.edsoo.ru/ff0c39
CcBOOOIHOTO ITaICHUS o
KpuBonuneiinoe npmxenue. [[pmxenue bubmmorexa LOK
7 P ) 1 https://m.edsoo.ru/ff0c3a

MaTepUaIbHOU TOUYKHU IO OKPYKHOCTH

da
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[Tpunuun otHocutensHocTH ["anmuies. bubmuoreka [JOK
8 NHepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3b
[Tepssiit 3akoH HeloToHa ed
Macca tena. Cuna. [punuun bu6mmoteka [IOK
9 CyIEpIIO3HIMU CUJl. BTOpou 3aKoH https://m.edsoo.ru/ff0c3b
HeroToHa mst MaTepuanbHOW TOYKA e8
. bubnuoreka [IOK
Tperun 3akoH HproToHa 1151
10 https://m.edsoo.ru/ff0c3b
MaTEPHUATBHBIX TOYCK o
bubnmoreka [IOK
3aKoH BceMUpHOro TsaroreHus. Cuia
11 https://m.edsoo.ru/ff0c3d
TspkecTH. [lepBas kocMuUueckast CKOPOCTh 00
butmmoreka [{OK
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena https:/m.edsoo.ru/ff0c3e
18
Cuna tpenusi. KorddumnueHt tpenus. bubnmnorexka HOK
13 Cuna conpoTUBIEHUS IIPU IBUKEHUN https://m.edsoo.ru/ff0c3f
TeNa B )XUAKOCTH WU ras3e 16
[TocTynaTtenbpHOE U BpamaTeIbHOE
. bubmuotexa [JOK
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
14 https://m.edsoo.ru/ff0c41
MowmenT cuisl. [lnedo cunbl. YcnoBus a6
paBHOBECHS TBEPIOTO Teja o
Hmnynsc MaTepuaibHOU TOYKU, CUCTEMBI
Bbubnuoreka [IOK
MaTepUaIbHBIX TOYEK. IMITyIbC CHUJIBL.
15 https://m.edsoo.ru/ff0c43
3aKOH COXpaHEeHHs UMITyJIbCa. 46
PeakTrBHOE ABMXKEHME o
PaGora m momHOCTE cribl. KnHetnaeckas bubmmoreka [JOK
16 SHEPIHsl MaTepUAIbHON TOUKH. Teopema https://m.edsoo.ru/ff0c45
00 M3MEHEHUU KUHETUYECKOW IHEPTHU 02
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[ToTeHManbHas SHEPTHUs.
[ToTeHmanpHast JHEPTUS YIPYTO

bubnuoreka [IOK

17 nehopMUPOBAHHOW TIPY>KUHBI. https://m.edsoo.ru/ff0c46
[TorenuunanbHas SHEprus Tesna BOIU3U la
MOBEPXHOCTU 3eMITU
[ToTennmanpHble U HEOTEHIIUATLHBIE
cwibl. CBs3b paOOTHI HEMTOTCHIINATHHBIX bubnmnorexka [JOK
18 CHJI C U3MEHEHUEM MEXaHUYECKOW https://m.edsoo.ru/ff0c47
SHEPTUH CUCTEMBI TeJ. 3aKOH COXpPaHEHUS 8¢
MEXaHUYECKOU YHEPTUU
JlaboparopHnas pabota «lccnenoBanue
19 CBsI3H PaOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU Tejla Ha pUMepe
pacTsKEHUS PE3UHOBOTO KTy Tay
KoHTponbHas pabora 1o Teme bubnuorexa HOK
20 «Kunemaruka. /Ilnnamuka. 3aKOHbI https://m.edsoo.ru/ff0c4b
COXPAHEHHUS B MEXaHHUKE) 74
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO- bubnmnoreka [JOK
21 KMHETUYECKON Teopuu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4d
neuxenue. Audoysus c2
Xapaxkrep ABHKEHUS U B3aUMOJICHCTBUS
22 yacTull BeuecTsa. Monenu CTpoeHust
ra3oB, KUAKOCTEN U TBEPIBIX TEI
7 Macca monexyn. KonmndecTBo BemiecTsa.
[Toctosinnas ABoraapo
24 TemmoBoe paBHOBecue. TemnepaTtypa u e€

n3mepenue. [llkana remneparyp Llenscus
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Wneanpueiii raz 8 MKT. OcHoBHOE

but6mmoreka [JOK

25 https://m.edsoo.ru/ff0c4f
ypaBHeHne MKT
de
AOcoroTHas TeMIiepaTypa Kak Mepa
. . bubnmoreka [IOK
CpeIHEN KHHETUYECKON YHEPTUN
26 https://m.edsoo.ru/ff0c51
JIB>KEHUS MOJIEKYJI. Y paBHEHHE le
MenneneeBa-Kianeiipona o
27 3akoH JlanpToHa. 'a30BbIe 3aKOHBI
JlaGopaTtopHast pabota «MccnenoBanue
28 3aBUCHMOCTH MEXIY MapaMeTpamMu
COCTOSIHHS pa3pEeKCHHOTO razay
bu6mmorexa [IOK
W3omporieccsl B UeabHOM raze U ux
29 https://m.edsoo.ru/ff0c57
rpaduyueckoe nmpeacTaBIeHue 0e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKOU CUCTEMBI U bu6bnuorexa IIOK
30 criocoObI e€ n3Menenusi. Konuuectro https://m.edsoo.ru/ff0c59
TEIJIOTHI U paboTa. BHyTpeHHsIs sHeprus 32
OJIHOATOMHOTO HJICAJIbHOTO ra3a
bubnuoreka [IOK
31 Buasl Temionepenauu https://m.edsoo.ru/ff0c5c
36
VaenpHas TEMIOEMKOCTD BEILIECTBA. bu6mmoreka [IOK
32 KonnuecTBo TEMI0THI Mpu https://m.edsoo.ru/ff0c5c
Teruionepenaye. AauabaTHblii mpoiecc 36
. bu6mmoreka [IOK
[TepBslii 3aKOH TEPMOJUHAMUKH U €TO
33 https://m.edsoo.ru/ff0c5ef

IMPUMCHCHHUC K U30IIpoucccam
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Heob6paTtumocTs IpoLeccoB B IPUPOJIE.

but6mmoreka [JOK

34 . https://m.edsoo.ru/ff0c62
Bropoii 3akoH TepMOAMHAMHUKHI 30
[Ipunnun geiicteus u KIIJ[ rennosoit Bubmaotexa LIOK
35 https://m.edsoo.ru/ff0c60
MaITuHbI
Oa
36 Hukn Kapno u ero KIIJ{
17 DKOJIOTHYECKUE TTPOOIIEMBI
TEIUIOAHEPTETHUKHU
Ob6o06maromuit ypok «MonekynspHas bubmmorexa LOK
38 https://m.edsoo.ru/ff0c69
¢uznka. OCHOBBI TEPMOAMHAMHUKID) 18
KonTponbHas padora no teme bubnnoreka [IOK
39 «Monekynspnas pusuka. OCHOBbI https://m.edsoo.ru/ff0c6a
TEPMOJIUHAMUKU 50
bubnuoreka [IOK
[TapooOpazoBanne 1 KOHICHCAIIHSL.
40 https://m.edsoo.ru/ff0c63
Hcnapenne n kunenve b6
bu6nmmoreka [IOK
AOCoIOTHAsI U OTHOCUTEIbHAS
41 . https://m.edsoo.ru/ff0c64
BJIQXKHOCTH BO3yxa. HacklmeHnnsit map 8
Trepnoe teno. Kpucramnuueckue u
. bubnuoreka [IOK
aMmopgHbIe Tela. AHU30TPOIHS CBOWCTB
42 https://m.edsoo.ru/ff0c65
KpucTa/LIoB. JKHJIKHME KPUCTAILIBI. 0
CoBpeMeHHbIE MaTEpHUaJIbI o
bu6mmoreka [IOK
[InaBneHue u KpucTauM3anys. Y AeiabHas
43 https://m.edsoo.ru/ff0c67
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but6mmoreka [JOK

44 YpaBHEHHE TEIUIOBOTO OamaHca https://m.edsoo.ru/ff0c68
20
. bu6mmoreka [IOK
DneKkTpu3zanus Tei. DNeKTPUIECKUN
45 https://m.edsoo.ru/ff0c6b
3apsia. JIBa BUJa IIEKTPUUECKUX 3apsi0B o
[IpoBogHMKY, TUAIEKTPUKU U bubnuoreka [IOK
46 HOJIyTIPOBOJIHUKU. 3aKOH COXPAHEHHUS https://m.edsoo.ru/ff0c6b
3JIEKTPUYECKOTO 3apsia cc
. bu6nuoreka [IOK
B3aumoneuncTBue 3aps10B. 3aKOH
47 _ . https://m.edsoo.ru/ff0c6¢
Kynona. TouedHbIW 2IEKTPUIECKUHN 3aPsiT o
Hanpspk€HHOCTD 3JEKTPUYECKOTO MOJIA. bubnuorexa HOK
48 [TpyuHIMI CyNEepPHO3ULIMU JIEKTPUUECKUX https://m.edsoo.ru/ff0c6d
nosied. JINHUM HanpssKEHHOCTU 2
bu6mmorexa [IOK
PaGota cui a1eKTpocTaTHuecKoro moJsl.
49 https://m.edsoo.ru/ff0c6f
[Torennman. Pa3HoCTh NOTEHLIMATIOB 00
[IpoBOJHUKY M TUANEKTPUKH B bubnuoreka IIOK
50 DJIEKTPOCTATUYECKOM MOJIE. https://m.edsoo.ru/ff0c70
JusnexTpudeckasi IpOHUIIAEMOCTh 18
bubnuoreka [IOK
51 DnekTpoeMKocTh. KoHieHcaTop https://m.edsoo.ru/ff0c71
26
DIEKTPOEMKOCTD IIJIOCKOTO bubnuorexa HOK
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO https://m.edsoo.ru/ff0c72
KOHJIEHCATOpa c0
53 JlaGopaTtopnast pabota "U3mepenue

AJIEKTPOEMKOCTH KOHeHcaTopa"
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[IpyHIMO AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmnapara, CTpyHHOTo IpUHTEpA.
DnekTpocTaTUuecKas 3aIiuTa.
3azemiieHne AIIeKTPOIpPUOOPOB

55

DIIEKTPUUECKHUI TOK, YCIOBHS €r0
cymectBoBanus. [locTossHHBIN TOK. CHita
toka. Hanpsbxenue. ConpoTuBiieHHeE.
3akon Oma 111 y9acTKa 1enu

56

[TocnenoBarenbHOE, MapauieabHOE,
CMEIIaHHOE COeIMHEHHNE IPOBOJHUKOB.
JlaGopatopHas pabota «3yuenue
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74
f0

57

PaboTa 1 MOUTHOCTH MEKTPHUUECKOTO
Toka. 3akoH Jlxoyins-Jlenna

bubnmoreka [IOK
https://m.edsoo.ru/ff0c78
38

58

3akon Oma 115 MOTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenue DJIC ucTOUHMKA TOKA U €r0
BHYTPEHHETO COIPOTUBIICHUS

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7a
e0

59

DIEeKTPOHHAs TPOBOJIUMOCTD TBEPIIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepXxnpoBOIUMOCTb

60

DNEKTPUUECKUH TOK B BAKyyMe.
CBoucTBa AJIEKTPOHHBIX ITyYKOB

61

[TomrynpoBoIHUKH, X COOCTBEHHAs U
npUMeCHas MPOBOAUMOCTh. CBOMCTBA p—

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84
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n-niepexoja. [TomynpoBoHUKOBBIE
pUOOPHI

DNEKTPUUECKUH TOK B pacTBOPax U

but6mmoreka [JOK
pacruiaBax 3JIeKTPOJIUTOB.
62 1 https://m.edsoo.ru/ff0c82
DNEKTPOTUTHYECKAS TUCCOIIHAAITHS. ba
DIEeKTPOIn3 o
DNEeKTPUUECKHH TOK B Ta3ax.
. Bbu6nuoreka [JOK
CaMocCTOSATEIbHBIN 1
63 B 1 https://m.edsoo.ru/ff0c84
HECaMOCTOSTENbHBIH pa3psia. MomHus. e
IInazma o
DNeKTpUuYeCcKre MpUOOPHI M YCTPOMCTBA U bubmuorexa [JOK
64 UX IpakTHdeckoe npuMmeHenue. [Ipasuna 1 https://m.edsoo.ru/ff0c86
TEXHHKH 0€301aCHOCTH fc
. bu6mmoreka [IOK
OO6o0maromuit ypok
65 HHATOTIH P 1 https://m.edsoo.ru/ff0c88
«DIEKTPOTMHAMHUKAY» be
KonrtponsHas pabora o teme
. bu6mmoreka [IOK
«Onektpocraruka. [1ocTOSHHBIHA
66 . 1 https://m.edsoo.ru/ff0c8a
IIEKTPUIECKUH TOK. TOKH B pa3TUIHBIX %
cpenax» 8a
. bubmuoreka [JOK
Peseprublit ypok. Kontponbnas paborta
67 " " 1 https://m.edsoo.ru/ff0c8c
o TemMe "DIEeKTPOIMHAMHUKA 56
. . but6mmoreka [JOK
PesepBHblil ypok. O000maronuii ypok mo
68 P P HHATOTIHH P 1 https://m.edsoo.ru/ffOc8f
temaM 10 kacca
6¢
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KITACC

KosnunuyectBo 4yacos DJIEeKTPOHHBIE
Jlara
Ne uugposbie
Tema ypoka KonTpoibHbI IIpakTH4ecku H3y4eH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThbI e padoThbl us
pecypchl
[TocTostHHBIE MATHUTHI U X
N bubmuoreka [JOK
B3auMo/ieiicTBue. MaruuTHoe mnoiie.
1 . 1 https://m.edsoo.ru/ff0c97
Bexrop maruutHOM MHAYKIUU. JIMHUK 73
MarHUTHOM UHIYKIIUHU o
MarsuTHO€ 1MoJjie IPOBOJHUKA C TOKOM. bubnmoreka [JOK
2 OnbiT Dpcrena. Bzaumonericteue 1 https://m.edsoo.ru/ff0c98f
MPOBOJHUKOB C TOKOM e
bubnuorexa [JOK
Jlaboparopuas pabota «3yueHue 1
3 1 1 https://m.edsoo.ru/ff0c98f
MAarHUTHOTO TOJIsI KATYIIKH C TOKOM» .
JleicTBME MarHuTHOTO TOJIA Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa. bubmuorexa [JOK
4 Jlaboparopuas pabota «MccnenoBanue 1 1 https://m.edsoo.ru/ff0c9a
JEHUCTBUS MOCTOSTHHOTO MarHuTa Ha c0
PaMKy C TOKOM»
JleicTBME MarHMTHOTO TMOJA Ha bu6mmoreka [IOK
5 JBIDKYIYIOCS 3apsDKEHHYIO YaCTHILY. 1 https://m.edsoo.ru/ff0codf
Cuna Jlopenna. Pa6ora cuisl Jlopenma 4
DJieKTpoMarHuTHast uHAyKuus. [loTok
6 BEKTOpa MarHuTHOM uHAyKuuu. IJ1C |

WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHON
nHaykuuu Papaaes
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Jlaboparopuas pabota «MccnenoBanue

bu6mmoreka [IOK

7 . https://m.edsoo.ru/ff0cal
SIBIICHUS DJIEKTPOMATHUTHON WHITYKIIAW 50
NHpykTuBHOCTE. SIBIICHME
bu6mmoreka [JOK
camouHaykIuu. I1C caMOMHIYKITUH.
8 https://m.edsoo.ru/ff0ca6
DHeprusi MAarHUTHOTO TOJISl KaTYIITKU C 00
TOKOM. DJIEKTPOMarHuTHOE TOJIe o
TexHuueckue yCTpONUCTBA U UX
MIPUMEHEHHUE: MOCTOSTHHBIE MArHUTHI,
9 3JIEKTPOMArHUTHI, JIEKTPOIBUTATEND,
YCKOPHUTEH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS TIeYb
. bubnunorexa [JOK
O6o06maromuii ypok « MarHuTHOE TOJIE. 1
10 https://m.edsoo.ru/ff0cab
DneKTpoMarHuTHasT MHITYKITHS .
KOHTpOJ‘IBHaH pa60Ta 10 TEME BubnuoTreka LHOK
11 «MarsuTtHoe 1oJjie. JeKTpoMarHuTHas https://m.edsoo.ru/ff0cad
AHIYKIASD) 58
CBoOOHBIE MEXaHUYECKHUE KOJICOaHUSI.
bu6mmoreka [JOK
[Mapmonnueckue xonedanus. Y paBHEHHE
12 . https://m.edsoo.ru/ff0caf0
rapMOHUYECKHUX KOJIeOaHUH. p
[IpeBpatienue sHepruu B
Jlaboparopnas pabota «MccnenoBanue
13 3aBHCHMOCTH TEPHOJIa MAIBIX KOJIeOaHui
rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a»
Konebarenpabid KOHTYp. CBOOOIHBIC bubnuoreka [JOK
14 AJIEKTPOMArHUTHBIE KOJIeOaHMs B https://m.edsoo.ru/ff0cb8
UJeaIbHOM K0JIe0aTEeTbHOM KOHTYpE. 20
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Amnanorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMH

®opmyna Tomcona. 3aK0OH cOXpaHEHUS bubnuorexa [IOK
15 SHEPrUM B UJICATBHOM KOJIE0ATEIILHOM https://m.edsoo.ru/ff0cb9
KOHTYpE c4
[IpencraBneHue 0 3aTyXarOUINX
KoseOaHusx. BelHyKIeHHBIE bubnuorexa [JOK
16 MexaHu4yeckue konebanus. Pezonanc. https://m.edsoo.ru/ff0cbb
BoIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE 86
KoseOaHus
[Tepemennbid Tok. CHHYCOMIATBHBIA
MIEPEMEHHBIN TOK. MOITHOCTh bubnmoreka [JOK
17 MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U https://m.edsoo.ru/ff0cbd
JEHCTBYIOIEE 3HAYCHHE CUJIbI TOKA U 34
HaIpPSHKEHUS
Tpaucdopmarop. [Iponsoactso,
18 nepeaayda u noTpedaeHne AMEKTPUIECKOM
SHEPTUH
Y CTpoUCTBO U MIPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA, bubmmorera [TOK
19 . https://m.edsoo.ru/ff0cc3
reHeparopa NepeMeHHOro ToKa, TMHUN 9
AJIeKTponepeaayd
DKOJOTHYECKHe PUCKU TTPU
20 MIPOU3BOJICTBE PIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MMOBCEIHEBHOU KU3HH
MexaHnudeckue BOJIHBI, YCIOBHS bubmmorexa [IOK
21 https://m.edsoo.ru/ff0cca

pacnpoctpanenus. [lepuoa. Cxkopoctb

54
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pacnpoCcTpaHeHUs U JUTMHA BOJIHBI.
[Tonepeunsle 1 MPOIOJIbHBIE BOJTHBI

3ByK. CKOpOCTb 3ByKa. | pOMKOCTH 3BYyKa.

bubmuoreka [JOK

22 https://m.edsoo.ru/ff0ccc
BricoTta Tona. TeMOp 3Byka 0c
DJEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA bubnuorexa [JOK
23 u ckopocTs. [lIkana 3J1eKTpOMarHuTHBIX https://m.edsoo.ru/ff0ccfe
BOJTH 0
24 [TpuHIUIBI paAUOCBSI3U U TEJIEBUACHUS.
PazButue cpencts cBs3u. Paguonokamus
bubnuorexa [JOK
Kontponbnas padota «Konebanus u 1
25 https://m.edsoo.ru/ff0cc6f
BOJIHBD»
8
[IpsiMonuHetHOE pacpocTpaHEHHUE CBETa bubnuoreka [IOK
26 B OJIHOPOAHOM cpefe. ToueuHsblit https://m.edsoo.ru/ff0cd3
UCTOYHMK cBeTa. JIyu cBeta 50
OtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS bubmuorexa [IOK
27 cgeta. [loctpoenune n3o0paskeHUH B https://m.edsoo.ru/ff0cd4
IUIOCKOM 3€pKajie €0
[Ipenomnenue ceta. [lonHoe bubnuoreka [IOK
28 BHyTpeHHee oTpaxeHue. [IpenenbHbn https://m.edsoo.ru/ff0cd7f
YT0JI IOJTHOTO BHYTPEHHETO OTPa)KEHUS 6
bubmuoreka [JOK
JlaGopaTopHnas pabora «M3mepenue
29 patopiiasi p P https://m.edsoo.ru/ff0cd6
IIOKa3aTess MPeOMIICHUS CTEKIIay s
JIunssl. [TocTpoenue n3obpaxxeHuii B bubnuorexa [JOK
30 nuH3e. Dopmyiia TOHKOH JIMH3BL. https://m.edsoo.ru/ff0cdd
VYBenu4eHue JINH3bI le
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Jlaboparopnas padota «MccnenoBanue

31 . .
CBOWCTB M300pakeHUH B JIMH3aX»
Hucnepcus cBeta. ClI0KHBIN COCTaB
32 6enoro csera. Lger. JlaboparopHas
pabota «HabmroneHne aucnepcuu cBeTa»
bubnunorexa [JOK
Wntepdepennus cera. Audpakius 1
33 N https://m.edsoo.ru/ff0ced
ceta. ludpaxnuonnas pemeérka I
bu6mmoreka [JOK
ITonepeyHOCTh CBETOBBIX BOJIH.
34 https://m.edsoo.ru/ff0cf02
ITonsipusanus ceera o
35 OnTrueckue mpruOOPbI U yCTPOIlCTBa U
YCIIOBHSI X 0€30M1aCHOI0 IPUMEHEHHUS
I'paHuIbl IPUMEHUMOCTH KJIACCUYECKON bub6mumorexa [IOK
36 MexaHuku. [locTynaTel cnenuantbHON https://m.edsoo.ru/ff0cf86
TEOPHUU OTHOCHUTEILHOCTH 2
OTHOCHUTENBHOCTh OHOBPEMEHHOCTH. bubnmorexa [JOK
37 3ameIeHe BpPEMEHU U COKpallleHHE https://m.edsoo.ru/ff0cfa4
TUTUHBI 2
DHeprus ¥ UMITYJIbC PEISITUBUCTCKON bubnuoreka [IOK
38 yacTullbl. CBA3b MACChI C SHEPTUEH U https://m.edsoo.ru/ff0cfc6
UMILYJIbCOM. DHEPrHsl IOKOsI 8
bubmuorexa [IOK
Kontponbnas padota «Ontuka. OCHOBBI 1
39 . https://m.edsoo.ru/ffOcf6f
CIEeLMaIbHOM TEOPHH OTHOCUTEIIHOCTI 0
bubnuorexa [JOK
®oronsl. opmyna [Inanka. Dueprus u omaorexa T10
40 https://m.edsoo.ru/ff0cfel

UMIyJbC GOTOHA

6
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OTKpBITHE U HCCIIEIOBAHUE

bu6mmoreka [IOK

41 https://m.edsoo.ru/ffOcff
¢doroapdexra. Onpiter A. I'. CTonerosa A PS.AILEC800 e
3akoHbl poTtorddekra. YpaBHEeHHE bubnuorexa [IOK

42 OunmrerHa st porodrddexra. https://m.edsoo.ru/ff0d01
«Kpacnas rpanuna» ¢potodaddexra Se
Hasnenne ceera. OnbiTol I1. H. bubmmorexa LIOK

43 . https://m.edsoo.ru/ff0d04
JleOeneBa. XuMHAYECKOE IEWCTBUE CBETA a6
TexHuueckue yCTpoucTBa U

44 MPAKTUYECKOE MPUMEHEHUE:
¢doTorneMeHT, GOTOAATUYNK, COTHETHAS
Oarapesi, CBETOANO

bu6mmoreka [IOK
Pemenwue 3amau mo Teme «DIEeMEHTBI

45 . https://m.edsoo.ru/ff0d03

KBaHTOBOU ONTHKN
02
Mogens aroma ToMmcona. OTBITHI bubmuoreka [JOK
46 Pezepdopaa mo paccessHUIO -9aCTHII. https://m.edsoo.ru/ff0d09
[ImanerapHas MoJienb aToMa la
bu6mmorexa [JOK
47 [Toctynatel bopa https://m.edsoo.ru/ff0d0af
a
W3nyuenue u nornomieHue GOTOHOB MPU bubnuoreka [JOK

48 nepexoJie aToMa ¢ OJHOTO YPOBHS https://m.edsoo.ru/ff0dOaf
SHEpPTUM Ha JApyroil. Buabl ciekTpoB a
BomnHOBEIE cBOMCTBA YacTHIl. BOJHEI 1€

. . bu6mmoreka [JOK
bpouia. KopnyckynsipHO-BOJIHOBOX

49 https://m.edsoo.ru/ff0d0c
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE a8

H3JIYUYCHHUC
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50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpenenenunio cocraBa
PaZMOaKTUBHOTO U3ITYUYEHUS

bu6mmorexka [JOK
https://m.edsoo.ru/ff0d0f
d2

51

CaowctBa anbda-, 6era-, ramma-
HU3TYy4YCHUS. Bnusaune PaAOAKTUBHOCTHU
Ha JXUBBIC OPraHU3Mbl

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnaj. DIeKTPOHHBIH
U TMIO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITyYeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d11
62

53

DHeprus CBsA3HM HyKJIOHOB B si/Ipe.

S nepHble peakiuu. JnepHbIA PEaKTOP.
[IpoGiemsbl, MepCIeKTUBEI,
AKOJIOTMYECKHE ACTIEKTHI SIEPHOU
SHEPTETUKU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d13
56

54

OnemeHTapHble YacTULIbl. OTKpBITHE
mo3uTpoHa. MeTo bl HaOMIOIEHUS U
PEruCTpaLMK dJIEMEHTAPHBIX YACTHLI.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3auMojercTBus. EquHCTBO huznueckon
KapTHUHBI MUP»

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d0e
38

55

Bun 3Be€31H0T0 Heba. Co3Be3aus, SpKue
3BE3 b1, INIAHETHI, UX BUIUMOE
nBrokenne. CotHeyHas cucreMa

56

Comnure. ConHeuHass akTUBHOCTD.
Ucrounuk sHeprun CosiHLA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 a6l TIIABHOW HOCIEI0BATEIbHOCTH.
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BuyTtpennee crpoeHue 3B€3/1.
CoBpeMeHHBIE TPEACTABICHUS O
MIPOMCXO0XKACHUH U 3BoIronnH CoJlHIA U
3BE3]T

58

Muneunsin [IyTe — Hama ['anakTuka.
[Tonoxxenue u npuxxenue CosHua B
lNamakTuke. ['anmaktuku. YepHbIe ABIPHI B
s/Ipax rajJakTHK

59

Bcenennas. Pazberanue rajJakTuk.
Teopus bosbiioro B3peiBa. Penukrosoe
n3nydeHue. Meraranaktuka

60

Hepemuiennsie mpo6iieMbl acTpPOHOMUU

61

KonTponbHas pabota «eMeHTBI
aACTPOHOMHU M aCTPOPHUIUKI

62

O6o0maromuii ypok. Ponb ¢puzuku u
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMAJIbHOM 1
ATUYECKOH cdepax AesTeTbHOCTH
YyelIoBeKa

63

Oo6o0maromuii ypok. Pois u mecto
(U3HKN B ACTPOHOMHH B COBPEMEHHOMN
HAy4YHOM KapTHHE MHUpa

64

Oo6o06maromuii ypok. Pois gpusndeckoit
Teopuu B GOPMHUPOBAHHIH TIPEICTABICHUN
0 (pusmueckoi KapTUHE MUpa

65

O6o6matromuii ypok. Mecto pusudeckoit
KapTHHBI MUpPa B 00IIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX




MPEJICTABICHUN O IPUPOIE

PesepBHbIil ypok. MarautHoe noie.

66 1
DNeKTpOMarHuTHas UHAYKLIHS

67 PezepBHbiii ypok. Ontuka. OCHOBBI 1
CHELUaJIbHON TEOPUU OTHOCUTEIBHOCTH
Pezepuslit ypok. KBanroBas ¢usuka. buommorera [JOK

68 1 https://m.edsoo.ru/ff0d17
DeMeHTBl aCTPOHOMUU U aCTPOPU3UKHU o4

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» ®usuka, 10 kmacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdpentreBoii H.A., AkinonepHoe o6mecTBo «31aTenscTBo
«IIpocBemenue»

» dusuka, 11 kimace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueii [lapdentoeBoit H.A., AkunonepHoe o6mectBo «3naTrenbcTBo
«IIpocsemenune»

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA
[".H.CtenanoBa Coopnuk 3aaau no ¢pusuke, AO "l[Ipocsemenue”, 2019

I'.B. Mapkuna ®usuka 10 xnacc. [Toypounsie minansl no yueonuky I'.4.
Msxumesa, b.b. byxosuesa. B.: Yuurens, 2004.

5. Bonkos B.A. [loypounsie pa3zpabotku no ¢pusuke. 10 kimacc. M.: Bako, 2006,
HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET
MHTEpHET-pECYPCHI

1. XKuBas ¢usuka: oOydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
2. Ypoku ¢usuku ¢ ucnonb3zoBanueM MurepHerta. http://www.phizinter.chat.ru/

3. ®usuka.ru. http:// www.fizika.ru/

4. ®usmKa: KOJUICKIIUS ONBITOB. http://experiment.edu.ru/

5. ®u3ukKa: 3JIEKTPOHHAS KOJUIEKIIUS OMBITOB.

http://www.school.edu.ru/projects/physicexp






